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“IFITDOESNT |
SAV AC-DELID, ™
ITDOESN'TGO
MMYIAR."

— Chuck Yeager

The car you drive represents o hrg investmeant.
So doesn't it make sense to keep it running the way it wos
mode to run?
With AC-Delco parts.
They're engineered to match the performance requirements of your
car, They dor't just fit, They match, Deod on,

I'm not the kind of guy to take chances. | want 1o know everything’s the way ifs
supposed fo be. Thats why for more than 40 years I've been using AC-Delco parts.
| wouldn't even think of messing with anything else. And it | don't want to toke

chances, neither should you.
For the AC-Delco retailer nearest you, just give me a coll ot 1-800-AC-DELCO. GENERAL MOTORS CORPORATION

AC-DELCO. THEY DON'T JUST FIT. THEY IMATCH.
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AUTOMOBILES
57 Lapping In Luxury
We test a 4-door foursome—Jaguar XJ6, BMW
7351, Maserati 425i and Mercedes-Benz 560SEL
62 Quad 4: The Inside Story
A complete teardown analysis of America’s first
all-new production multivalve engine,
|66 After Shocks
Part 2 of our “"Car Of The Future'’ series covers
computer-activated hydraulics that will give
tomorrow’s suspensions a mind of their own.
147 Saturday Mechanic
Servicing constant-velocity joints to make them
last for the life of your vehicle,

70 COVER STORY
Winle ABC s Feank Gitfornd ey
e stoRy roem the feeadcast boarh

siching iy hnolody capdiaes the

70 High-Tech Touchdowns

B e ABC's Frank Gifford tells how TV will cover

—PM phota by George Lange 74 The last go-round Super Bowl XXII for 120 million viewers.

13 Tech Update
The latest in medicine, robotics, aviation, energy,
military, automotive, space and computers.

OUTDOORS

77 Pan American Express
PM goes for the nide as hard-driving adventurers
congquer the world's longest road.

- - | ELECTRONICS
57 Lapping in luxury 74 The Last Go-Round
The record turntable today is at the height of its
SPECIAL REPORT: BOATING ‘88 development. Just in time to become obsolete.
89 Cover 110 Photo Contest Winners
92 Ride The Wave With keen eyes and quick trigger fingers,
This year’s fleet of new boats combines readers score shots-on-goal
American engineering with HOME/SHOP
European flair. 80 Oak Duet
94 Euroflair Is = Build a stepstool/chair and folding book stand.
Everywhere 85 Supersaw
Big-boat features A woodworker's quide to the radial-arm saw.
and Eurostyling 121 The Better Home
move down the line & |nstall a folding stairway

into specialized craft

for every budget

and special interest.
100 Big Muscie

For Small Boats

High-performance

® Repair an overhead garage door
® Homeowners™ clinic
® Appliance clinic

breaks through to " & Editor’s Notes 44 Outdoors
smaller p-:::wﬁrplanm SIS Iringer W 8 Letters 48 Home Video
for extra speed and efficiency. 10 Imports 50 Electronics
106 Gear You Can't Do Without 27 Car Clinic 52 Science

The hottest, new, high-tech accessories 32 Inside Detroit 54 _Time Machine
are mrn're;ture electronics and 34 Cycles 115, 118 Hints
summer-iun water toys i :

40 Old House 166 Next Month
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NO.1--FORD PICKUPS

FIRST IN SALES. FIRST WITH HI-TECH
FEATURES. FIRST IN VALUE.

Ford has been the
best-selling pickup for
Il straight years” And
there's never boen a
better time to buy ong
than right now!

HIGH TECH.

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

multiple-port fuel injec-

tion acrss the line

Gas-pressurized shocks

for smooth ride.

HIGH POWER.

Ford pickups give
voul a bigger standard
Six with 12% more
torque than Chevy,
VRS range from the
most powerful small
gas V8. to the biggest
diesel in any pickup!
BIGGER PAYLOADS.

B8 Fords are built
S0 |II'|]IL'.:"_I'|. that their
pavioads exceed Chovy
by up to 565 [hs.!

MORE VALUE.
Today's F-150 with a
Sespecd transmission

P ———

-

includes many popular
“oxtras” at no exira cost.
Spiecial equipment pack
apes are also avalilable
on XL Lariat (above) or
XL oand Custom models,
Add these same fea
tures to Chevy 5 '-:|'u"|'1'|
models. . and their pice
is hundreds of dollars
higher than Ford®®
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COMPARE FORD TO CHEVY™

Chevrolet
C-1500 LWBE
Silverado

Ford
F-150 LWE
LT Larviat=5H-5peed
Equipment Package 5-Speed,
SOTA compariably equipped

a2 46 L

L||l". |\.-'1'|
C-1500 LWH
Cheyenne
.'|-'f'l|li_'|'l:|.
comparably equipped
511.851

Ford
150 LWH
Custom—>5 Z"'~|||'|-||
Eguinment Package
SiMIA

510,727

barge s on Ford moanl fromsmis b
H YA FM Sten Mir Hrgrht L
s Tin Auxiliary Fuel Tank
I Vrpent — Kisar St Vit 0
ufire Winida |5
"ackag et ohi Fhers s 11 1y in | LFkla
| i Iy 1 by | I 1l

Fiird
Advantage

51. 182 less

1,124 less

6/60 WARRANTY.
Covers powertrains

[ 6 wesrs, GO miiles

and body-panel rust-

through for 6 vears

LMD miles, Restiic-

tioms and deductible

apply?

BEST-BUILT

AMERICAN TRUCKS

7 YEARS RUNNING.
Based on an average

of owner-reported

problems in a seres ol

surveys of 'S1-8T models

designed and buailt in

FORD PICKU

AMERICAS TRUCK:BUILT FORD TOUGH

North America At Ford,
*Quality is Job 17

dmtinpairise Tunsw
il tigme ol pabilistamg imetaling
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Budde up—together we con save lives.
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EDITOR’S NOTES

of our “Car Of The Future” series (page 66), Detroit Editor Jim
Dunne and I had the opportunity to drive an experimental 1987
Corvette with an active suspension system at the General Motors Proving
Grounds in Milford, Michigan. Engineers Ken Hanchett and Chris Fulton
of the CPC Advanced Vehicle Engineering Group explained how it works.
We first drove a stock '87 Corvette coupe over a course that included
bumps, cobblestones and a tremendous dip. We then repeated the course
in the active suspension Corvette. The difference was truly ineredible.
L] In the stock Vette, we
stormed the bulge in
the road at 60 mph. De-
spite ecinching up my
seathelt and tucking
my head into my shoul-
ders, I still rammed my
head against the roof as
[ crested the bump. In
the active suspension
Corvette, instinctive-
ly, 1 eringed as I crest-
ed the bump, bracing
myself for the trip
; against the roof. As |
Fulton, Oldham, Hanchett and Dunne at Milford. hit the erest...nothing.
The active suspension computer had automatically compensated for the
| wheel movement and we just coasted over. Later, on the high-speed
banked oval, Fulton programmed the suspension to bank through the
turns like a boat, instead of heeling through them as cars normally do.
Through the same turns again, Fulton programmed the car to remain
absolutely flat. Then once again, and we heeled through in conventional
fashion. It was great fun. But the leaking hydraulic fluids, and whirrings
and buzzings of various motors and servos in the active suspension ear
confirmed Ken Hanchett's assessment that a real-world active suspension
system is still years away from production. . . . Never let it be said that
PorPULAR MECHANICS editors aren't hands-on guys. We could have writ-
ten a desk-bound article on what it takes to make a pickup truck stand up to
the rigors of the world’s longest road—the Pan American Highway, which
runs from the very tip of South America up to the northernmost point in
Alaska. But that's just not our way. Instead, Outdoors Editor Joe Skorupa
teamed up with Gary Sowerby and Tim Cahill and literally attacked the
road with a GMC Sierra pickup and a vengeance. The result is not only a
terrific article on page 77 but a new entry in the Guinness Book Of World
Records. Way to go guys!. . . With Super Bowl Sunday just days away as
you read this, football mania is running wild in our land. Since the stadium
in San Diego holds only about 70,000 people, most of us will wateh the
greatest spectacle in sport on TV. The fact is, football has grown up on
television, and the way TV covers a game today bears about as much
| resemblance to the old days as Joe Namath's style does to Joe Montana's.
Electronic technology has taken over on the field, in the control truck and

| in the broadcast booth. And who better to explain today's TV wi
| than Frank Gifford, who uzes that wizardry every Monday night and will
be using it on Super Bowl Sunday. Gifford, a former running back and wide
receiver for the Giants, has become one of the premier sports broadeasters
of our day. I think you'll find his tour of today’s technology fascinating
(page 70). . . . It's hard to think of warm sun and blue water on Super Bowl

Sunday if you live in the frozen North. How-

ever, if you're among about half of our read-
Oldham

EE PART of the fact-gathering process for this month's installment

ers wholive in the southern part of the coun-
try, you may even watch the game on your
boat. And for the rest of us, we can dream
about warmer climes and good boating days
ahead. Our 1988 Boating Guide (page 89)
will start vou off right. "Til next time.
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THE
DIFFERENGE
BETWEEN A TOY

AND A TOOL.

Its the difference between s
somebody who'’s playing around and =
somebody who knows what he’s doing.

If you're serious about the work you
do, you'll appreciate the new Skl Ei53§U
Vanable Speed Reversing Professional Drill.

Like every Skil power tool, the 6533 was field tested by profes-
sionals for over a year before it was introduced.

The end result is a high performance 3" drill you can trust to
do the job—day in, day out, year after year

A professional drill that offers you a combination of power and
feel preferred by the pros.

Next time you're at your hardware store or home center

ask about the new Skil Pro Line of Professional
Power Tools. ) W f ﬁ?

If you're as good as you think you are,
you'll appreciate the difference. Atl 1ardware Siores

and Home Centers

IE Skl Corporaiiion, Subsidiary of Emerson Electric Co., 4300 West Peterson Avenue, Chucago, [L 60646, © 1988 Skil Corp
ELEREON



Board-and-lattice design is ideal for enclesing the Wood's pool.

E HAD been search-
ing in vain for an ap-
propriate fence to en-

close our newly constructed
swimming pool, when your
June '87 issue arrived. We
saw  “First-Class Fence,”
(page 98) and knew instantly
that our search was over. It's

a great design and easy to |

build. We've received many
compliments. Thanks to PM
and authors Gene and Beth
Thompson. DAVE WOOD

TERRE HAUTE, IN

Photocopy of the fence story
showing plans and dimen-
sions, are avatlable for &3 at
PorULAR MECHANICS, Box
1014, Radio City Station,
New York, NY 10101.

Explosive
Theory

| enjoyed your article on the
Titanic in December (page
64). I remember reading
about it in 1912 and have read
everything about the ship
ginee. | think the explosion in
the eoal bunker is unlikely. If
it was a coal-gas explosion it
would not concentrate on one
spot and blow a 11 x 14-fi.
hole in the hull against the
weight of seawater on the
outside. It would take a very
high-powered explosive lo-
cated at that spot to do it. A
bomb, nitroglyeerine or dy-
namite, though, would do it.
That's my sabotage theory, 1
wonder if there were any se-

rious disagreements during

construction of the ship. The

sinking of Titanic could have
been somebody's revenge.

E.L. KLECKNER

ROCKFORD, 1L

Not Just Cars

You should know how I feel
about your magazine. A
friend has given me a PM
subseription for the past doz-
en years. But this year I con-
gidered suggesting not con-
tinuing this tradition. The
reason? PM seemed to be di-
rected more toward the car
bug than us dedicated wood-
workerz. But then you come
out with a fantastic special
section: The “Woodworking
Guide," page 95, Nov. 87!
Thanks for changing my
mind. The articles are good,
instructions are clear, infor-
mation is down to Farth,
plans are readable and pro-
jects are practical. So, |
think I'll keep on enjoying
PM. DnC. MARTIN

PHOENIX, AZ

PM’s how-to project photos are
the next best thing to having a
master craftsman at your side.

Eye Of The
Beholder

The BMW Z1 roadster (“Im-
ports,” page 14, Dec, '87) is
certifiably ugly. Despite its
speed, inconspicuous roll-
over bar and fade-proof plas-
tic skin, I'll pass on this ugly
duckling. BRIAN MCEAY

BRANDON, FL

Kitchen Cabinets

Our kitchen is due for a re-
modeling (“Kitchen Kudos,”
page 76, Oct. '87) and I'd like
a list of cabinet manufactur-
ers. ROGER R. CHENAULT

BRIARCLIFF MANOR, NY

It’s difficult to go right to the
source. So start with local
Yellow Pages under “Kitch-
en” fo find suppliers. Lum-
bervards and home centers
carry cabinet displays and
can be good sources of infor-
mation. Also, check yvour lo-
cal newspaper ads in the
home section. A showroom is
an excellent place for getting a
feel for the types of cabinets
available, especially when
you're just getting started on
a remodeling design.

Which Watch?

Az a serious recreational
runner and marathoner, I
read with interest your arti-
cle on sport-tech watches
(“Best Of Times,” page 64,
Sept. '87). Especially suited
for rigorous athletic use, and
affordable are Casioz and
Seikos, ['ve always thought
of running as a sport that can
be pursued inexpensively.
LEQ UZYCH
WALLINGFORD, FA

|
I'm one of those wateh freaks

always looking for the latest

1 on the market. I do a lot of
o windsurfing, sailing and wa-

tersports and need a depend-
able stopwatch. You neglect-
ed to mention two of my
favorites: The Seiko 100
(LCIY) Sports Chronograph
(similar to the Training Tim-
er in your article) has served
me well for the past five
years in all types of weather
with the same battery. And,

while in Switzerland 12 years
ago, | bought a Tudor Sub-
mariner, which is made by
Rolex and is identical to the
Rolex Submariner (with the
same features as the Sea-
Dweller minus the helium
valve) and it is by far the best
all-around sportswatch 1
have owned. If vou can find
oneinthe U.5., they're a bar-
gain at $650. JOSEPH DENNO

MIAMI, FL

4ws Simplified

Funny as he is, Jackie Mason
describing how  4-wheel
steering works is not exactly
the Great Communicator. I'll
take your Assistant Auto
Editor Mike Allen whose de-
seription of Mazda's 626
speed-gensitive arrange-

ment was clear and concise
(“Mazda 6G26/MX-6, First-
hand Report,"” page 120, Oct.
"87). The next best feature in
your super October new-car
issue was the description of

Oct. "87: Stories about Mazda's
4wz and active suspension.

Lincoln Continental's active
suspension system (“Engi-
neering The New Cars”
page 135). Four-wheel steer-
ing and active suspension are
two features | wish were on
our future-styled Sable.
MARGE ELKIN
NEW YORK, NY

Readers who missed our de-
scription of the mechanical
dws system on Honda's 1988
Prelude can get the whole sto-
ry technical in “Freewheel-
ing,"” page 20, Sept. '87. M
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THE NAME
SAYS
ITALL.

A name that says here's a tool drop forged of highest grade
steel. Precision machined. Beautiful high polish finish.
CHANNELLOCK BLUE:w plastic comfort grips. A name that
assures you top quality in every detail. CHANNELLOCK

FOR YOU WHO WANT THE BEST

WATCH FOR
THIS MARK

IT MEANS

THE PRODUCT
HAS BEEN
FEATURED IN PM
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IMPORTS

BY BILLHARTFORD

New

Aston Martin

actors come and go since
1969, Now it's time for anoth-
er legend—the Aston Martin
model made famous as the in-
destruetible Bondmobile—to
get a fresh face. The 19-year-

AMES Bond is lor- |
I ever—even  though
we've seen  several

recognizable. The

coupe will be shown
[ater this vear, with the
convertible to follow early in
1969. Smoother, lighter
bodywork wrapped around
the 5.3-liter V8 will improve
power-to-weight ratio over
the current 320-hp Volante,

Hp will jump
when the 5.3 gets
y | four wvalves per
cylinder, Produc-
tion of all Astons
is about 225 cars
per vear. The
number we get
—ahbout  B0—will

VE Coupe will be introduced as an ‘B9 model.

old British sports car is get-
ting a contemporary, aerody-
namic look, but the Aston
Martin tradition is still very

go up due to a re-
cent purchase by
FoMoCo. Price of arriving in
the current VB coupe for

your James Bond screen test

is 3112,000.

Convertible version shows
family resemblance to the
current Volante.

Saab 9000: Soon, A Notchback

A new notchback version of Saab's big 9000 goes on sale in
Europe this spring. For us, the more formal—and stiffer
priced—CD, with its 160-hp, 16-valve, 2-liter, turbo Four,
will be an 88 model. With willing powerplant and huge interi-

ar, this sedan és sure to be praised for its vroom.

CD sedan will become luxurious flagship of Saab’s 9000 serfes.

Pure Joy Ride: Mazda Transforms 323 With 16 Valves, Turbo And 4wd

Among members of the car |

species, clawing ahead on all
fours is the highest form of
evolution. Full-time 4-wheel
drive is what gives Mazda's
1988 323 GTX its fantastic
footing. Natural zelection for
adding muscle to the 1.6-liter
was to let each cylinder

breathe through four valves

$13.000 GTX has 5-speed, differ-
ential lock, and 4&-wheel discs.
— |

10

per evlinder. Fill those four |

lungs by adding an inter-
cooled turbocharger to the
respiratory system, and the
result is an engine and drive-
train that are fit to survive

whatever you or the road can |

throw their way.

In several hundred miles
of driving—that took us from
the road cireuit at Lime Rock
Park, Connecticut, to slip-
pery, wet, steel plates
that cover road con-

struction sites in Man-
hattan—we  consis-
tently put all 132 hp
available directly to the
pavement: No burning rub-
ber in the dry, and no spin-

ning tires in the rain. Accel-
eration of the 2600-pound 323
is all grip and go. And we
even appreciated the “pet-
ready!” time that is usually
considered a turbocharger's
built-in dizadvantage: Driv-

ing the GTX, you'll find that
turbo lag is nature's way of
preventing whiplash,

It really is a jungle out
there, but in the highly e-
volved 328 GTX vou'll leave
all the monkeys behind. ™

Alloy wheels. 185/60R 14 radials. dual rear spoliers are included.

POPULAR MECHANICS #» FEBELIARY |'988




1! &
I“-
) L o

Designed
without the coil, or the hisssss!
The new Cobra cordless phones
are unlike anything you've seen or
heard before.

With sleek, European styles and
colors. Plus curved, comfortable
handsets.

And terrific features. Like digital’
security coding and exclusive ;
Clear Call Circuitry, for maximum,
performance and clear volce
reproduction.

Plus lots of exclusive new
user-friendly features. Like a hol
button thal's accessible fram
handset or base. A 3-positio; ;
volume control to amplify G&
voices. And Cobra’s grear af
monitar feature.

Look for Cobra's great lir
stylish cordless phones.
Cobra's beautiful new
phones and anmvenng
For ttmdaaiar nearest }
1-800-COBRA

tﬂf‘.ll;hﬂ.: L L

i

&Cbna_

DYNASCAN CORPORATION *



It’s a erear way to find
vourself,

Whether vou're in tield
rammg, or i a helic prer
skimming treetops ar 90 miles
an hour or building a bridee,
the Army Reserve gives you a
chance to spend a weekend
doing somerhing our of the
ordinary,

You'll usually serve one
weekend a month and two
weeks a vear with a Reserve
unit nearky, You'll make pood

triends. Eam i 'u] pay and
benefits, It yvou qualify, you can
learn a valuable skill in elec-

[TOMICS, auliomorne TCPEIT O7 In

!H.il '||.iF1.'-. |."- O« IT}'II.'T OCC] i] YA 'I.||
fields, depending on the needs

S = which
could hel advance in any
*C YOl €
['f Wi I“-“ in |'|I§}'I "I._':.;

Ci ||| e ”'l-:_' _‘I='|.F|I_'|'. i':.l_"‘ﬂ_ r

otfer vou a variery of educa-

tional and tinancial assistance
PrOETAams yiou may u lity for.
With benefits char won't disap-
1 the kend is over.
Interested! Talk to yvour
ocal Armwy Reserve recruiter
b call, toll-free,
JSA-ARMY




TECH

UPDATE

First Medical Accelerator To Zap Tumors With Protons

LORAA, DA LINWERITY FHOTD

Rotating bsocentric gantry sys-

LOMA LINDA, CA—

Y 19%0) a beam of pro-
tons will deliver tu-
mor-killing energy to

patients at Loma Linda Uni-
versity Medical Center,

To date, more than 5000
cancer patients have benefit-
ted from proton-beam thera-
py at aceelerators built origi-
nally for particle physies
experiments. The Loma Lin-
da facility will have two key
advantages: the ability to
customize the protons' ener-
gy for therapeutic use and a
design enabling irradiation of
any part of the body.

Proton beams seem tailor-
made for cancer therapy.
Conventional radiation ther-
apy uses X-rays, which de-
posit energy as they move
through the body toward and
beyond the tumor, wasting
energy  and  damaging
healthy tissues. In contrast,
protons—posgitively charped
subatomic  particles—only
deliver their energy when
they are slowed down enough
by collisions with atoms in
the body. 3o by controlling
the initial weloeity of the

:::LMI emuapm nl'h;:" t::d‘; beam, a radiologist can pin-

e any 2 point the spot where the pro-

m:ﬂﬂhﬂlﬂ?’fl tﬂ::rs tons unleash their eell-killing
adiation dose ENETgEy.

founding tmmwmm Inthe Loma Lindasetup, a

m"“ P‘“ Pﬁm"wlf oo pr & synchrotron will accelerate

U it mnmsl (below]. and store the protons. The

vulguing stream of protons

PATHS OF PROTON BEAMS will split into five beams—
i Ly + etpbaluis. & &, one for calibration and four

ST AR . - for treatment,

NESINL IO i Combined with advanced
imaging techniques, proton-
beam therapy has the poten-
tial to revolutionize radiation
therapy.

Editar; Tem Cole
Agsivtant Gregony T. Pope
Contributors. Chns Do

Joth Eppinger, Mike Fillon

Mick Nichols. Bilf Siuru, Bavbara Soler
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THE

BEST-BUILT
TRUCKS
IN THE WORLD.

GM SETS STANDARD FOR FULL-SIZE PICKUPS

The old measure of quality was the num-
ber of customer complaints. GM truck
builders have a new, tougher, more reli-
able standard, one that has a genuine
payoff to our customers: How the truck
is built.

GM's 1988 Chevrolet and GMC Sierra
pickup trucks are the first completely new,
re-designed and re-engineered full-size
pickups from any company in this decade.

There is a new, personal involvement
of GM people working together to meet
our customers’ needs with world-class
quality as their objective. GM teamwork
and technology are producing trucks
at a level of manufacturing excellence
nobody has seen before.

Engineers from our Truck and Bus
Group, working with GM’s Hughes
Aircraft subsidiary, have developed
systems which helped make the plants
where these trucks are built models
for the world. They're the all-new
Fort Wayne, Indiana, plant and
the completely rebuilt plants at
Pontiac, Michigan, and Oshawa,
Ontario.

In these plants one of the most
sophisticated electronic tools in the
world—called MAP (Manufacturing
Automation Protocol) and developed
with the help of EDS, another GM
subsidiary—integrates the processes
that permit consistent and precise
manufacturing.

How can we say these are the best-
built trucks in the world? By comparing
how they are built: Assembly tolerances
are consistently held at plus or minus
half a millimeter assuring a near-perfect
body on every truck. Most structural
steel and all exterior sheet metal, except
the roof, is two-sided galvanized. Anti-
corrosion phosphate is applied to each
truck by immersion, guaranteeing com-
plete coverage. The base coat/clear coat
paint application is totally automated
for consistent quality control.

The Chevrolet and GMC Sierra full-
size pickups are another triumph of team-
work and technology. At GM,
teamwork and technology are
multiplying the power of
people to serve GM customers.

THE VISION
IS PAYING OFF.
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Robot Welding

With Vision

ABINDGON, ENGLAND
—Raobotic  vizion-guidance
systems for welding are usu-
ally restricted to light indus-
trial environments. Now a
British company called Meta
Machines Ltid., has intro-
dueed o vision-guided system
that it claims can withstand
the heat and airborne dirt of
high-current welding.

An intepral cooling unit
prevents overheating of the
camera and associated elec-
tronics that make up the sen-
sor. Shielding also contrib-

A 6D0-amp torch guided by robot vision system.

utes to cooling and keeps the
optical window clear. The
sensor s small enough to op-
erate in tight corners.

The sensor guides the ro-
hot welder to the correct po-
sition and continuously moni-
tors the weld, modifying the

welding parameters to suit
the joint. The Meta Toreh's
software allows the syvstem
to adapt to complex joint
shapes and multipass weld-
ing. The system can be tai-
lored for work such as ship-
building and construction.

LOMDOMN PICTLRES SERACE |

B-1B Simulator With State-Of-The-Art Graphics

HUNTSVILLE, AL—Boeing Aerospace Co.
is developing a full-mission simulator lor the
B-1B. The frainer features supar-realistic
computer images gensraled by several
tons of computer hardware. To a pilot
trainee in the simulator cockpit, the world
shown in his "window” changes 30 times a
second. The “window" is a huge projection
screen conlaining 1.5 million pixels. Real-
world infarmation provided by the Defensa
Mapping Agency includes terrain elevation
grid maps and fealures such as rivers,
lowns and roads. Boeing's computer repro-

Trainees practice aerial refueling in B-18 simulator.

-

BRI AERCAPALE PHOITD)

duction of real-world details reduces ob-
jects o constructions of many small trian-
gles rathar than fewer multisided polygons.

Although the system can simulate world-
wide flight, trainees are restricted to a
360,000-sq.-mile region of the Uniled
States. It also simulates aernal refueling of
the B-1B—a ticklish procedure that takes
many man-hours of inflight training.

In the future, Boeing wanis 1o be able 1o
shrink the hardware down to fit into an on-
board aircralt system, 1o give pilols an ad-

vance [ook at their targel zones

Liquid Coal

MORGANTOWN, WV

—The coal-fired locomotive
could return to America's
railroads, However, the coal
would come in a fine slurry,

; burned directly by a specially

designed gas turbine engine,
A coal pusification plant
wouldn't be needed to con-
vert the coal to the paseous
fuel normally used by a gas
turbine. General Eleetrie

hopes to have the first tur-
bine engine ready for testing
by 1891, ifit can develop com-

Powdered coal is suspended.
bustion chambers and fuel in-

jectors that can handle the

reconstituted material.

Surveillance
Under The Sea

LONDON, ENGLAND
—UUnderwater security is
the aim of thizs sonar unit, de-
veloped by Plessey Nawval
Systems.

Sending sonar pings over a
160° detection arc, the sensor
can use pattern-recognition
software to distinguish a
gwimmer at 600 yvards and a
small vehicle—such as a bot-
tom-crawling submersible or
amidget submarine—at 1000
yards. A network of such
units could defend harbors,
offshore oil platforms, naval
bases or coastal nuclear

plants against potential sabo-
teurs.

Underwater watcher.
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GEMERAL ELECTRIC P-OTD
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The new FIX IT YOURSELF series
from TIME-LIFE BOOKS, the experts
who've sold over 60 million how-to
books, makes It easier to fix things
around the house from start to
finish. First, problems are easier to
d because unigue Trouble-

: and {llustra-
How totighten awashing-  you how to

m
You're mﬂmmmnhyuuﬁnn:d.
Even how to handle an :
This depth of detail sets the IT
YOURSELF series apart from other
do-it-yourself books. You'll save time,
and money because you'll
know what (o ex| every step of
the way. And be tosolve new and
repalr problems as confi-
dl!nﬂyas.apru.p
With FIX IT YOURSELF you can
repair a washing machine. Rewire a
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Try the first volume, Major
Appllances, free for 15 days. When
u decide to keep it, pay only 512,99

6.99 in Canada). plus shipping
and Then, about eve
other month, M recehe a r

FIX IT YOURSELF book on the same
free, 15-day trial basis. Books like
hting & Electricity, Basic

ﬁm and Walls, n

Woodwork, you

want. Cancel anytime with no

nm'llgﬂ nt:genm: of Major
your copy

mail the attached reply

card today,

New fromTime-Life

O L than 1 o G e D hours (8 O 3 hous

done the troubleshooting
make your repair jobs easier.

r

FIX IT YOURSELF for 15 days
B o
T T

mooKa Box C-32066 Richmond, VA 232612066

1

Al sered me fubure volumes the
descriteed in Uhisad.
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Energy Water

KEAHOLE POINT HI
—Inside the model Argonne

water enters a low-pressure
chamber where it flashes to
steam. The steam drives a
turbine generating electric-
ity, then condenses into fresh
water after cooling with eold
water pumped from a half-
mile undersea.

Lab plant, warm sea-surface

Streetlamp powered by the sun.

Sun Light

VIENNA, AUSTRIA
—During the day, solar cells
convert sunlight to electrie-
ity that is stored in a battery.
Built-in electronics control
the power supply to the fluo-
rescent streetlamp and regu-
late the charging and dis-
charging of the battery.

Developed by  Polyair
Product Design, Polysun
street lighting negates the
need for circoit lines and
transformers as it runs inde-
pendently of public electric-
ity. The lamps can also be
turned on by a remote-con-
trol radio signal. The battery
has a 4-night capacity in case
of zolar-cell breakdown.

Laser To Test SDI Materials

WRIGHT-PATTERSON
AFRB, OH—It will be the
most powerful laser ever
built for testing Department
of Defense materials, [t's ex-
pected to be up and running
by summer of 1988,
Rezearchers at the Laser
Hardened Materials Evaloa-
tion Laboratory (LHMEL)
will fire the laser at vehicle
skins and struetural compo-
nents that could be used on
space launch vehicles that
figure into the Strategic De-
fense Initiative. A mixture of
carbon dioxide, helium and
nitrogen will give off the pho-
tons that mirrors will focus

into a laser beam. LHMEL
personnel have used a less
powerful laser for over 10
years to test Air Foree mate-
rils, The new equipment,
however, will provide a look
at how intense laser power
affects  electronie  ecompo-
nents and overall engineer-
ing of a space vehicle, The
new facility will feature
equipment to test parts un-
ider both ambient airand vac-
vum conditions.  Acurex

Corp., contracted to build
the new laser, has heen able
to cannibalize parts from the
old laser, saving the Air
Foree over $7.5 million,

Huge vacuum chamber will clear air out of LHMEL laser cavity.

AlR LWL E PHE

e
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Trenkle maneuvers down stairs In Jerusalem’s Old City.

High-Stepping Fire Engine

JERUSALEM, ISRAEL—Until recently, firefighters here
were nearly helpless when fires started in the labyrinthic,
densely populated Old City. Conventional firefighting equip-
ment could not turn the narrow corners or maneuver up or
down multilevel stone streets, which were designed for chari-
ots and mule-carts 2000 years ago.

A unique fire engine that can climb slippery steps and tum
circles sideways like a circus pony has changed all that. The
Trenkle, named for its West German manufacturer, is a bright
red engine only 5 fi. wide, 13 fi. long and 7 ft. high. Despite iis
small size, the engine is no loy—il carries 290 gallons of
water, 295 K. of hoses, air tanks, ropes, gloves, hats and
break-in equipment. Sophisticated hydraulic equipment can
be operated from the Trenkie while it moves with alacrity over
rough, hard or soft terrain, moving backward, forward or side-
ways al a fixed rate with or without a driver. Its turning radius
is only B': ft. and when necessary, the top part of the engine
lifts off to be picked up by a firefighting helicopter. Sliding
blinds that can be openad in the narrowest mews replace
conventional doors.

The Trenkle was created after a nearly tragic blaze in the
Jawish Quarter. A young woman had to rescue her three
small children and octogenerian grandmother because the
firefighters were stuck in an alleyway. Ateam dreamed up the
ideal fire engine for Jerusalem and asked Trenkle to engineer
and manufacture it. Only after recaeiving the fire engine did
they realize that, in addition to its role in the Old City, the small
versalile engine was ellective in fighting forest fires amid

rows of young saplings and in repelling terrorist attacks.

20
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The Officially

Authorized Model
Of America’s
Greatest Luxury Car

Handcrafied of 136 separate parts. e
Hand-assembled, hand-polished and
sent to vou ready for display.

In the "30s, a custom-built
Duesenberg was rhe American
luxury car preferred by the rich
and famous.

And now Franklin Mint Precision
Models has re-created the greatest
“Duesy” of them all —the 1930
Duesenberg J Derham Tourster,
Officially authorized by the Heritage
Plantation of Sandwich Antique
Automobile Museum on Cape Cod
where an original is maintained in
perfect order.

The exceptional detailing requires
136 separate components.
Beautifully painted...trimmed in
real chrome. . .and hand-polished.

The wheels and steering are fully
operable. The seats have the right
degree of “give.” The white top
easily snaps on and off. And the
hood and doors open and close.

Priced at $120 and not available
in any store.

Shown smaller than actual size of 9147 in length. Scale 1:24 -
- _'___.“_"'T'.' 5

Signaturn
Name
Vididreas

nstullment i City, Swuite, Zip

THE 1930 DUESENBERG J DERHAM TOURSTER
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Fitness
in Space

MOFFETT FIELD, CA
—In a study at NASA's

Ames Research Center, 11
volunteer subjects were kept
for 30 days in beds slightly
tilted to simulate weightless-
ness, Researchers sent 10 to
12 milliamps of electricity

MAGA PHLITL)

Sparking muscles into shape.

surging into the subjects’
various leg muscles,

The experiment showed
that electromyal stimulation
keeps legs strong in weight-
less conditions and prevents
caleium and fluid loss, The
outcome could be a leotard-
type spacesuit desipned with
an electrical connection.

Atomic Timer

Portable superprecise clock.

DENVER, CO—Developed
by Ball Aerospace, this 150-
pound suitcase-sized time-
keeper is pecurate to one hil-
lionth of a second per day,

New microwave technol-
oy makes unnecessary the
huge chambers of excited hy-
drogen atoms in conventional
atomic elocks.

That means the Ball eloek
is light encough to go wherev-
er precision timekeeping is
negded—such  as  orbiting
navigation satellites or radio
telescopes.

22
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WASHINGTON, DC—MNASA is consideringa
heavy-lift launch wvehicle (HLLV) that will
complement, not replace, the Space Shutlle,
The locus is whether such a vehicle could be
cost-eftective for assembling the Space Sta-
tion. Why the need for such a vehicle? NASA
believes the reusable HLLV (lentatively
called the Shuttle-C for cargo) will enable in-
creased payloads, prove highly reliable, and
save money.

An HLLY would also free the Space Shutlle
from launching satellites and allow it io par-
form increased work in science areas.

One way NASA believes the HLLV could
save money is by using some of the existing
Shuttle systems such as solid rocket boost-
ers, engines, external fuel tank and axisting

Heavy Launcher: Unmanned But Reusable

Shuttle-C could put payloads up to 150,000 pounds in orbit.

launch faciliies. Being unmanned, thera
would be less thermal protection, also saving
money and weight. Also, without lite-suppor
systems it could deliver a bigger payload.

Rockwell International’s idea of a HLLV
has a cargo bay 15 ft. longer than the Shuttle
cargo bay. Rockwell believes the HLLV “glid-
er” would weigh 80,000 to 50,000 pounds as
opposed to the Shuttle "orbiter” with a land-
ing weight of about 200,000 pounds.

The resulis of the study will be added to the
other study already underway for an HLLV
known as the Advanced Launch System
(ALS). Led by the Air Force with NASA partic-
ipation, the ALS study is concentrating on
sysltems incorporating advanced technol-
ogies instead of the Shuttle-C.

Lag-Free
Turbo Boost

TLARSE HOLUEIMNG

TLIRBIMNE "WHEEL

TORRANCE, CA—A new
generation of turbochargers

— WANES ALMOST
CLOSED) AT LOAL RPWA

Vanes open and close,

responding to electronic
signals from engine.

developed by Garrett Auto-
motive features a series of
vanes around the exhaust-
driven turbine wheel.
Initially, the wvanes are
wide open for a split second
to fill the turbo chamber with
hot exhaust pases. At low
rpm, the vanes close almost
completely, taking the small
volume of exhaust available
and greatly increasing its ve-
locity as it hits the turbine.
Az rpm inereases, rather
than using a pop-off valve to
prevent engine overload, the
vanes open wider to let ex-
haust pas into the turbo
chamber more freely. The re-
sult is a significant drop in
initial turbo lag at low rpm.

WANES OPEN
AT HIGHER

POPULAR MECHANICS ® FEBRUARY 15988




Real people —

BUIEARFTTES

want real taste. R

-
St -
I mo. "1ar, 1.2 mg. meotne &y
per cigarette by FIC method
-

SURGEON GENERAL'S WARNING: Quitting Smoking
; \ . & FULL RIUH
Now Greatly Reduces Serious Risks to Your Health ' i TOBACLD WASTE
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NOW THE MOST ADVANCED
'V6 ENGINE IN ANY
COMPACT 4x4.

L
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_ Xtracab SR5 to 4Runner, the all- |

I~ them can outshine the Toyota 4x4's

NO OTHER COMPACT 4x4 CAN OUT-MUSCLE

THE TOYOTA V6. -

Now you can have VB horsepower, {‘1
V6 torque, and Toyota quality all in -
one spectacular machine: the 1988
Toyota 4x4.

Available in every Toyota 4x4
Truck, from Standard Bed to

it, feel the strength of 145 horse-

power and 180 fi-lbs of hard- 5.
charging torque. No other compact
V6 can outperform it, on the pave-

ment or in the dirt. And none of

new VB is pure power, Standon |1 ,.} 3

rugged good looks. 3.0-LITER, 145-HP
What a combination: V6 power,

Toyota Hi-Trac independent front suspension, high running ground
clearance, and the quality that made
Toyota Trucks the most reliable com-

{_pact 4x4 trucks sold in the U.S* Drive
the 1988 Toyota 4x4 V6, a powerful
new addition to the #1 selling line of
compact 4x4's in America.™ Now
the balance of power shifts to you

Get More From Life. .. Buckle Up!
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Megamagnets
For Fusion

0OAK RIDGE, TN—Re-
searchers at Oak Ridge Na-
tional Laboratory have set a
new world record for field
strength in large supercon-
duecting magnets, The 40-ton
magnetie coils put out a mag-
netic field equal to 180,000
times the Earth's natural
field. The force on each coil
reached more than 5000 tons.

Though similar forces have
been achieved in smaller
magnets, it's a challenge to
build a large magnet that can
withstand such forces. Com-

CWAK BIDGE PHET

mercial fusion plants will
need large powerful magnets
to keep the million-degree
hydrogen plasma from the
reactor vessel walls, Cooling
the coils to superconducting
temperatures ensures that
they consume little electrici-

ty—important for efficient C

power.

—

Cornell computer-graphics.
ITHACA, NY—Depicting
the interplay of light. shad-
ow and texture in a simulat-
ed scene was the aim of
computer graphic research-
ers at Cornell University

They first used the ray
tracing technigue o calcu-
late the paths of light rays
bouncing off surtaces and
arriving at a viewer's aye.
Ray fracing is good lor ren-
daring how shiny surfaces
are seen from a selected
point of view

The second technigue,
radiosity, computes the bal-
ance of colors on a surface
that result from light reflect-
ing off surrounding sur-
faces. Radiosity cannot
handle shiny surfaces be-
cause the color of such a

Computer Realism

o
i
-
[
i

Vermeer-inspired subtleties,

surtace changes if the view-
ers position shifts.

By combining the two
techniques, they've achieved
a new level of realism. The
dual approach allows archi-
tecls and stage set design-
ers 1o ook at their works be-
lore they are built.

26

Microbe Electricity

LONDON, ENGLAND

—At King's College, a proto-
type microbial fuel cell can
power a digital clock for a
vear, The key ingredient s
sugar. Inside the fuel eell,
microbes are breaking down
the sugar molecules for ener-
gy. Sugar metabolism in-
volves the transfer of elec-
trons from molecule to
molecule. But molecules

known as redox mediators in-
tercept the electrons and
ghuttle them from the mi-
crobes to the fuel cell's an-
ode. As long as they have
sugar, the microbes will pro-
duce a flow of electrons—and
electric current.

Large versions of the mi-
crobial fuel eell could gener-
ate power while breaking
down agricultural waste,

Microbes “burn™ sugar to power this prototype fuel cell.

Cheaper Pet Scans

LONDON, ENGLAND
—New apparatus developed
at the Royal Marsden Hospi-
tal may make positron emis-
gion tomography (PET)
geans more affordable,

PET secanning can detect
tumors the size of grape pits
anywhere in the body. The
patient iz given drugs con-
taining radioactive isotopes
which emit positrons—posi-
tively charged electrons.

:..J'
Ti

When a positron collides with
an electron, two gamma rays
are emitted.

The cost breakthrough
in the MUPPET (for Mul-
tiwire Proportional Cham-
ber Pet) iz in the equipment
that detects outgoing gam-
ma rays.

In addition to spotting tu-
mors, MUPPET scanning
can be used to study blood
flow and schizophrenia. [Tu]

i

MUPPET equipment rotates around patient.
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BY MORT SCHULTZ

Double Or Nothing

have two "TT Chrys-
lers—a Cordoba and

a Newport. They uze

the same style computer
(part No, 4094022). As luck
would have it, both comput-
ers went bad within a few
days of each other. I found a
used replacement in a junk-
yard for $40, so one car is
back on the road. But 1 can't
find another second-hand
computer—nor can [ get a
new one. ls there a place to
get a broken-down computer
rebuilt?  JAMES R. STRAW
ST. BERNICE, IN

Maybe there is, but I don't
Enow of it. Besides, who says
you can't get a "new" comput-
er? As long as you can get foa
Chrysler-Plymouth or Dodge
dealer, you can. A dealer will
have in stock—or will be able
to get you a remanufactured
computer directly from
Chrysler, I've been informed
by those running the Chrysler
logistics system that there's
an ample stock of these unifs
in the supply chain,

Battery Wipeout

One minute a8 week can save
you the nuisance of periodical-
ly removing the battery from
your vehicle for cleaning. In
fact, that 1 minule a week may

However, the remanufoc-
tured wnits are not like the
originals that went bad on
you and probably not like the
used one you bought.

All their electronics are
mounied on one board, in-
stead of the two used for the
originals. Therefore, when
you get the compuler from a
dealer, make sure you also get
a plug-in adapter that will let
you fit the single-board unit
to the 2-board plug.

Suggested price of the re-
pfacléfngent tﬂmpu.‘ir and

adapter is $143.

Fly In The
Ointment

My 1984 Monte Carle 220-
ou.-in. V6 engine has broken
three flywheels in two years.
Mechanies don't know why.
Please help.
PETER ). CALDERONE
VALLEY STREAM, NY

A car that's gone through as
many flywheels as yours was
probably the recipient of a
badly machined part that

add to the life of your battery. That little bit of dirt and corrosion
along the top and sides of the battery is a constant electrical
drain, especially in damp weather. This has been the experi-
ence of Dave Fusco of Arlington, Texas. He just wipes off the

lop and exposed sides of the
battery with a damp cioth once
a week when he
checks the engine oil
level. Says Dave:
“I've never experi-
enced a buildup of -
corrosion on any bat-
tery in any of the vehi-
cles I've ever owned,
and my batleries
have lasted as long
—in many cases lon-
ger—than those of
my relatives and ac-
quaintances.”

Note: Wear gloves
when you do this.
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T makes contact with the fy-

wheel, The flvwheel is the vie-
tim—nol  the culprit—al-
though it's not entirely incon-
ceivable to get three poorly
machined fTywheels in a row,
It is far more likely, though,
that the flywheel-mounting

flange on the crankshaft is |

warped, or the bolt holes are
out of whack. To determine
this, use a dial indicator to
mensure runout,

Now for the bad news. If
unevenness is found on either
the engine or transmission
end, the engine or transmis-

| sion has to be replaced if you

want to keep fram busting fly-
wheels.

If there's any bright spot to
this dismal forecast it's that

Cheuvrolet may stand all or |

pirt of the cost. After all, this
isn't your foult. Get all your
documentation together and
contact the Chevrolei Cus-

| tomer Service Department in
| Warren, Michigan,

Wheels Of
Misfortune

The aluminum wheels on my
1981 Toyota have some sort

| of plastic coating over them
e [ [ e S S [

which has deteriorated. Con-
sequently, the metal under

| the coating has started to ox-

idize. Is there & way to re-
store them?
TREVOR SMITH
HALTIMORE, MD

You can arrest this process,
but curing i is another mat-
ter. There are kits availoble
from auto parts and supply

stores that include a stripper Fone doing the balancing to

and refintsher,
I haven't used them, so I

| can only tell vou what 've

been told by those who have:
The stripper works fine, I re-

| mouves the old coating.

The refinishing agent is
something else. If does not re-
store wheels to their original
state and has a tendency to
break down. Your alterna-
tives are fo halt the oxidation

| and keep the old wheels or

buy new ones,
In buying new ones, you
may wind to consider getting

steel wheels so you wont be
faced with the same situation
in the future. If your alumi-
num wheels were sized in
standard measurement rath-
er than metric, you'd be able
fo buy replacement steel
wheels that were the same

size. But Toyotn aluminum |

wheels are sized metrically. [
doubt if you can find steel
wheels of the same gize since
steel wheels usually come in
standard sizes. Thus, you'll
probably have to buy steel
wheels that are close in size o
your metric wheels. The new
wheels will throw the speedo-
meteriodometer off kilter by
maybe 5 mph, but this can be
taken care of by changing the
speecdometer gear, Also, steel
wheels weigh more than al-
loys, though this probably
won't produce any noticeable
affect on handling.

I ean'tcomplete this discus-
sion without advising that
the way to avotd this situation
is to gie aluminum wheels
proper care. The alloy used to
east wheels must be protected
from road salt and corrosion.
The coating is adequate to do
this—until it's scratched. The
main enemy is the earbon-
impregnated tire/wheel
brushes used by many auto-
matic car wash facilities.
They gouge the coating. Road
sall and waler gelting
through gouges do the rest,

If you wash the car your-
self, don't use any abrusive,
including cleanser, on the
wheels—only soap and water,
When having tirelwheel as-
semblies balanced, ask the

put wheel weights, which
might damage the coating, on
the ingide of the wheels.

Needed:
Lincoln Wisdom

This one's a beant, Mort. It
concerns my Mercury Mar-
quis bought new in '85. It's
fighting the Civil War all
over again. As long as [ keep
the car down here in Florida,
it shifts as smoothly as the
Miami Dolphins' backfield. |

{Please turn lo page 23}
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CAR CLINIC

(Contirned from poge 271

But whenever [ drive it up north during
cold weather, it fumbles. When 1 start
off in the morning, the transmission
stays in Second for about 2 miles before
it grudgingly shifts into Drive. The car
has been Lo the dealer who finds nothing

wrong. I've got the extended warranty,

s0 he's willing to fix it if he knows what
to fix. Care to take a shot!?

WILLIAM SCHATZEL

CLEARWATER. FL

Nothing to it. This condition with the
Mere C5 transmission was first noticed
in Canada by salespeople who stay over-

Duct Hunt

How many vehicles lack get up and go7 How
| many thousands of dollars do you suppose
owners spend in vain attempls 1o resolve
these problems? How much irritation and

CAR
TIP

maney do you suppose could be saved by
inspecting carburelor ducts for damage? —

Plenty.

There are usually
two ducts that direct
air to the carburetor
—for manifold-heat-
ed and cool outside
air. Interrupting the i
lemperature-controlled [Tk
air supply to the car-

| burefor can resultina ||
performance  prob-
| lem. There could be
tears hidden in the
folds, so look closely.

night at motels after driving long dis-
tances during the winter. The combina-
tion of long drives and overnight cold
allow the governor in the transmission,
which seems to be somewhat sensitive, to
fake a set. Next morning it has trouble
shaking itself loose and stays in a lower
gear for mwhile before shifting up,

Tell your dealer that there's now a ser-
vice kit that contnins cast-tron sealing
rings for the output shaft. This should
make the governor more responsive on
cold mornings. If not, then the governor
should be replaced, but the cast-iron
rings should still be installed.

Unfair Test

Why doesn't the chest part of the safety
belts in my Dodge van fit snugly? Those
in my Honda lie next to the body, and [
can make them hold or lock by grabbing
onto the steering wheel and throwing
my body forward. Not so with the
Dodge. Am [ in danger if 1 get rear-
ended?
GEORGE PLUN—
INELIGIBLE ADDRESS

Your seathalt “test” iz not valid. A true
test is to throw yourself forward as you
hit the brake pedal using medium fo
heavy force. If the bells lock properly,
we'll have to assume that they will hold
in an accident.

WARN WINCHES .TURN YOUR TRUCK
INTO A ROLLING WORK-STATION.

pul




The belts in your Dodge are not de-
signed to fit snugly around the chest, but
tolie lightly for the sake of comfort. When
1 to 2 Gs of deceleration foree is applied,
a pendulum part of the bell mechanism
is supposed fo swing and lock to grab the
belt. If you want still further assurance
that the focking mechanism is sound, re-
maote the cover from the belt housing. See
the pendulum? Flick it back and forth
with your finger. As long as if's swing-
ing, all's well.

Third-Party Mediator
I have a 1986 Buick Grand National with
a condition the dealer claims is normal.
The problem didn't start until the car
reached about G0 miles, The car has
now been driven 14,000 miles. It's fine
until the torgue converter engages.
Then, the engine feels as though it's lug-
ging. To be specific, somewhere he-
tween 30 and 55 rI'I.J.I]I the car starts to
jerk. This happens about 80 percent of
the time. The dealer says everyvthing is
okay, but an independent repair shop
tells me the transmiszion should be
overhavled, Whom should [ beheve?
ALAN 2. MUKPHY
PUORTEMOWITH, NH

My puess is it's the engine. When the
torgue converter clutch (TCC ) was intro-
duved about fTve or 51X WOrs ago, 0 sen-
sation M called “chuggle” occurred as
the TOC alternately engaged and disen-

SERVICE TIPS
m If tha windshield of your 1986-87 Chewy
Caprice Classic fogs up when the weathar
is hot and humid, there are voids and
cracks in the upper panel of the dafroster
duct through which cold air from the aic is
leaking. Use fhumb-grade sealer, duct
lapa, sirip calk or body sealer o plug them
up—that's what TSB 87-227 says
® |{ you have an ‘87 or 88 Chrysler Corp
product equipped with the Mitsubishi 3-
liter VE—MNew Yorker, Dynasty, Voyager
or Caravan-—use anly the Mopar oil filter
(part No. 4105409), also specified for the
Chryslar 2.2- and 2.5-liter engines—aor the
Mitsubishi oil filter (part No. MD108063).
Both have American Standard thread (75
in. diameter). Don't lel anyone el you the
Mitsubishi fitter designed for the 2.6-liter
engine will fit. It will bé loo loose and can
blow off the engine, causing rapid loss of
oil and maybe a ruined engine
® A noise coming from the rear of your ‘87
Escort or Lynx may be made by the rear
shocks, Have shock absorber insulalors
(part No. EBFZ-1BA1T79-A) installed as
per TSB B7-19.5,
® |{ your 'B4 to '88 Jeep Cherckes, Wa-
gonear or Comanche doesn't shift when
you throw it inlo 4-wheal dnve, a damaged
front-axle fork, inoperative vacuum motor
or a screwy transfer-case vacuum switch
is probably the reason. IS 44E/MR 244 for
the Chermkee and Wagoneer or IS
JTEMR 277 for the Comanche has the
Tiin's™ your dealer neads
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gaged, Since then, chuggle has been en-
gineered oul of the converter. Your car
didn't do the chuggle for the first 6000
miles nor does it do it some of the time
oty

In 1985 and 1986, there was a situa-
tion with the originally installed spark-
plugs and plug cables that caused the
engine to misfire af o specific speed with-
in the range you mention, Most times the

DO YOU HAVE A CAR PROBLEM?
Just guk Mort gbowt . Send your guestion fo the
{ar mie. f"r.l;.'m'fﬂr Kechanioe, 22 Wear 57th 51,
New Fork, NV jofs. While letiers cannot be
answered indimdually, problems that are of geserad
frefereat will Ae afiresssen in Ghe column,

Whoever

offending sparkplug or plugs misfired,
but occasionally they didn't.

My suggestion is lo replace the plugs,
and then the cables. If this doesn't work
tell the dealer you want a meeting with
the Buick technical service representa-
tive, The condition is not normal— can’t
agree with the dealer there—but neither
can I agree with the transmission shop
—not without having the transmission
tested s outlined in the service manual,
But why should you have to pay when
your car is siitll under warranty? That's
why vou should deal with the Buick rep
and not with the dealer who appears to
be adamant. Good luck. ™

said

that

what

you

can’t

see
can't

hurt
you

never
drove
down a

narrow

winding
road
ona
dark
stormy
night.

KC fog and driving lights mi
visible differe wailable g
leading automotive distributors

Seeing is believing.
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WHEN YOU SPEND 81
YOUDEVELOPA FEW

e 0

First Onl Dpection for Sma

First Full Gear
Shafting for Outboards

et

First Counter Rotation Outboards dB

First Lightweight ‘
Aleminem Outhoard

First Tm.{w thaet Operation

i

tref Reniote ;
Neutral/ Reverse Shifting First Sacri :cﬁMmd ;
as Sfﬂmﬂl’é Equ:'pfm:m‘

First V-6 Engine |



[EARS INTHE WATER

First Trwe
Marine Oil Injection

First Remote Steering

First V4 Engine *

First Fiberglass Motor Cover.

- an Evinrude outboard:

- we're way ahead {:fﬂurnme

'c;al] 1&0&255255&

Our very first day in the water, nearly a cen-
tury ago, was the day of our very first wrinkle.
That was the day we invented the outboard motor
as we know it today,
But even a young whippersnapper knows it’s
not enough to be the oldest. You also have to be
the wisest. 1
And so, from the very first, we at Evinrude 3
have made it our business to create more wrinkles. o
“To make sure that every major advancement in '
outboard technology comes from us. ‘
For instance, we were the first to conquer ¥
corrosion —back in 1921—when we introduced an.
outhoard motor made with aluminum,
And of course, we can still remember the day
we invented, in 1954, the first truly qulel‘. outboard.
Like it was }*&Eterday
And over the past
three decades, when the
V4, V-6 and V-8 motors ™ ¢
were introduced—each
marking a revolutionary
stage in V-block design— _ NP
they were ours. R b LA
Which is why we be- - ’l{ . BT
lieve nothing on the water
today is as reliable, a5
durable and as powerful as

.. Evinrude. %wstmd
thetest of time; because

For more mformation,
or the location of an Evinrude.
{h:tbuarddealernearm '




INSIDE DETROIT

EBY JIM DUNNE

EATTA
—the new
luxury sports

car from Buick, is the
fourth 2-seater in
GM’s lineup. But [
Reatta is different §
from the Corvette,
Fiero and Allante, If
you want roominess,
aquiet ride, aslightly
softer  suspension
and a smooth drive-train,
Reatta delivers. But if you
prefer all-out performance,
Reatta falls a bit short. The
165-hp 3.8-liter V6 can pull
this 3350-pound car to 60
mph in 9.5 seconds, which is
far from slow but still not ina
class with other 2-seaters.
Reatta is restricted to one
transmission, the same 4-
speed overdrive auntomatic

At The Wheel Of The Buick Reatta

1988" Bulck Reatta: good handling, lots of reom, limited zoom.

that GM uses in its luxury se-
dans, which helps to make
this one of the smoothest,
most responsive drivetrains
you can find,

Interior volume is perhaps
the best of any 2-seater on
the road today. Passenpers
sit in larpe bucket seats that
offer good side support with-
out undue restriction. The
console is set low between

the seats, leaving lots of
space for elbow room.

And behind the seats is
where Reatta's roominess
shows up most. A large stor-
age compartment, with three,
lockahle, small-object bins, is
big enough to carry a wide
variety of cargo, and there's
also a 10-cu.-fi. trunk,

On the road, Heatta has a
feel of balance, security and

outstanding control.
The car iz faithfully
obedient to  the
slightest touch of the
steering wheel, body
roll is nearly nonexis-
tent and ride quality
has no harshness.

Inside, the instru-
ment panel appears
as though it was lift-
ed intact from the Ri-
viera, including the video
screen with  touch-sereen
controls for radio, heater and
g number of other informa-
tion readouts. Overall, give
the Reatta a B+ rating. It
lacks true sports-car perfor-
mance, But its distinctive
looks, roominess, quiet inte-
rior, smooth drivetrain and
excellent handling are among
the best in its class.

Four Doors For
The Big Bronco

Ford's next response to the
continuing boom in the sport-
utility market will be an ex-
tra 2ot of doors for its full-size
Broneo,

Adding a 4-door to this
perenially popular line of
4xds will give Ford a chanee
to expand into a portion of
the market that has belonged
to the Jeep Grand Wagoneer
and the GMC Suburban.

The 4-door version of the
big Bronco will probably de-
but in 1991, one year after
the Broneo 11 4-door.

As with the Broneo 11 pro-
ject, look for the big Bronco
4-door to arrive with a wheel-
base stretched from the 2-
door's eurrent 104.7 in.,

probably by 10 in. Owverall
length, currently 180.5 in.,
will be in the vicinity of 190
in., a hit longer than the
Grand Wagoneer and shorter
than the Suburban.

Look for the engine offer-
ings to be the same as the
current Broneo lineup: 4.9-1i-
ter inline Six, 5.0-liter V& or
&.8-liter V&,

Goodbye To
The K-Car

When Chrysler rolls out its
Dodge Aries and Plymouth
Reliant replacements  for
1989, code-named the A-bod-
ies, it will mark the end of an
eri. For the first time sinece
the dark days of 1980, Chrys-
ler's  bread-and-butter en-

tries will roll on an all-new I

EF

Future Ford: paneling disgulses $-door Bronco IL

chassis, Although the new
cars will still be front drive,
the underpinnings have been
brought up to date, both in
terms of componentry and
| overall design.

Besides the original Chrysler
2.2-liter Four, powertrains
should include the 2.5-liter
Four, complete with balance
shaft, and the new Mitsubi-
shi 3.0-liter V6.

iyl

All-new Dodge Aries will replace aging K-car for 1989,

This has significance that
goes beyond the two new car
lings, since an important key
to Chrysler’s dramatic re-
turn to profitability has been
manufacturing  efficiencies
achieved by building a num-
ber of different ears on varia-
tions of the same basic plat-
form. The introduction of the
K-ear replacements, as a re-
sult, will likely usher in anew
era for a number of other
Chrysler nameplates as well.

Though  eonservatively
styled, the new sedans will
be more aerodynamically ef-
ficient than their predeces-
BOFS,

They'll also offer more in
the way of engine options,

Imperial Air Ride

Chrysler will follow Lincoln's
lead in using an ajr-spring
suspension in the 1989 Impe-
rial luxury sedan. The air
springs are rubber cylinders
filled with pressurized air
that take the place of eoil or
torsion-bar steel springs.

Any driver should be able
to feel the slight difference in
an air-spring ride. It is
smoother, in that some road
vibrations are damped out by
pneumatic suspension that
wotld be felt by the driver of
& car using conventional
gprings.

The improvement s
enough toadd a touch of luxu-
ry to the car's ride.

POPULAR MECHAMNICS ® FEBRUARY 15988



Lincoln Continental and Mark VII
were the first cars to offer air springs
since the mid '50=, when an industry-
wide experiment with the systems
turned into a complete flop. Now,
Chrysler's Imperial will become the
third car in this revival of an old idea in
suspensions.

Costly Cimarron

Cadillac will fix its problem with the
Cimarron by replacing the car with a
completely new model in 1990, a cure
that's likely to include g 10,000 price
increase,

Cimarron sales are an embarrass-
ment to Cadillae, slumping almost 50
percent from 1986 to 1987, The year's
total of less than 15,000 represents only
a fraction of the 50,000 or so Cadillac
hoped to sell when Cimarron was intro-
dueed five vears ago.

What Cadillac is planning is & much
more expensive sports sedan that is un-
like any other car in GM's lineup. The
new model will still be subsompact in
sizge, but will be built on an exclusive,
new space-frame chassis,

Cimarron’s sales troubles remind me
of what a Cadillac engineer came up
with when asked what was the differ-
ence between the Cimarron and its sis-
ter car, the Chevrolet Cavalier, “Oh,
about $6000."

Stretched Aerostar

Ford will introduce a stretched version
of its Aerostar compact van next fall as
part of the 1989 model lineup. The body
of the van will be lengthened about 18
in. behind the rear wheels, leaving the
chassis and drivetrain mostly un-
changed.

The new van will compete, Ford
hopes, with the stretech Chrysler van in
carrying capacity. Look for added pas-
senger capacity, with an extra seat in
the station wagon version,

GM Powertrain Plans
Horsepower is increasing seross the
board at GM, with the latest plan con-
centrating on the company's 3. 8-liter V6
engine.

*We will have double overhead cams
next,” one GM insider reports. “All our
engines will be upgraded.”

GM got caught in a massive swing to
smaller engines when it switched most
of its car lines to front-wheel drive,
Now, GM no longer regards front drive
as the answer to all its needs. So, more
powerful Fours and Sixes, bigper
Vis—even a V1Z—are under develop-
ment in GM dynamometer test cells,

No Confidence

Renault's supersport Alpine coupe will
not be imported by Chrysler because
Chrysler executives have "no confi-
dence” in Renault’s ability to build that

POPULAR MECHANICS ® FEERLARY (588

model as 8 quality car. The Alpine was
to be introduced in the 11,8, last year,
but AMC dropped the plan shortly be-
fore Chrysler took over, When asked if
Chrysler planned to revive the Alpine
ides, a Chrysler executive made the no-
confidence comment.

Instead, Chrysler will stick toits Ital-
ian connections for sports cars—Maser-
ati and Lamborghini.

Big-Ticket Hyundai

Hyundais are among the lowest-priced
cars sold in the U.S., but their buyers
like comforts like air conditioning and
high-cost automatic transmissions. The

lowest-priced Hyundai sedan is listed at
$5295.

However, Hyundai reports that the
average out-the-door price of the Kore-
an-built sedans is $7300. Reason: More
than B85 percent of the buyers want ei-
ther automatic or 5-apeed manual trans-
missions. In addition, about 75 pereent
of Hyundais are equipped with air con-
ditioning.

Still, even at 7300, Hyundai i= one of
the least expensive subcompacts on the
market. Why? Labor costs in Korea av-
erage 3 per hour versus 224 per hour in
the U.S. and $15 per hour in Japan, ac-
cording to Hyundai estimates, ™

-

IF YOU DON'T THINK THE
VISE-GRIP' TRADEMARK MAKES
A DIFFERENCE, THINK AGAIN.

Not all jobs are created equal. Neither are locking pliers.
There are genuine VISE-GRIP locking pliers and there

are imitations. VISE-GRIP locking pliers handle
every job — every time. While others may fook like
VISE-GRIP locking pliers, they don't perform

like them or Jasf like them. Make sure you get the
real thing. Look for the VISE-GRIP trademark on

the package or the ool

GRIP

VISE-GRIP. THE ONLY NAME YOU NEED

TO KNOW IN LOCKING HAND TOOLS.
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CYCLES

BY NORMAN MAYERSOHN

T'S THE classic no-
win situation: Pedal-

ing along on rising
prise as the approaching hill

steep, out-of-the-saddle
grind. Sit down to let off the
power for a downshift and
you'll lose momentum—if
vou don't gear down, you'll
slow to a near stop just the
game, What's needed to get
you out of this jam is a trans-
mission that changes ratios
without the need to relax
pedaling foree.

Shifting up or down under
full load will be a reality when
the Browning Automatic
Transmisgion finds its way
on to a few selected "88 model
bicycles and later hits the
bike shops as a retrofit kit.
By using a front chainring set
with hinged swinging sectors
to move the chain, the
Browning design keeps the
chain fully engaged at all

times, even while the shift is

underway, The swinging sec-
tors and their selector mech-
anism replace the conven-
tional front  derailleur
entirely, eliminating the
need for precision control at
the shift lever. That, in turn,
makes missed shifts an incon-
venience of the past.

If the company name
strikes you as familiar, you
should associate it with the
fine products of Browning
Arms Co., long known for
ite smooth-working and
utterly dependable guns.
The transmission inventor
Bruce W. Browning is in fact
a grandson of the firearms
magnate and originally drew
up his design for a line of bi-
eycles the company was mar-
keting. At this point he's
spent over 10 years develop-
ing and refining the device,
agsuring that it will hit the
market fully debugged.

First designed as a 2-speed
for BMX  applications,
Browning then moved his
idea up to an All-Terrain

terrain, you're taken by sur- |

Shifting When The Power Is On

Bike and touring 3-speed.

=i

turns deceptively into a | S

Both transmizsions shift the
same way, uging a pivoting
pawl to control a movable
section of the -chainring.
Moving the pawl up or down
levers the chainring's swing-
ing sector left or right, trans-
ferring the chain to the next
ring. The swinging sector
comprises one quarter of the
chainring’s total diameter.

Switching gears takes no
more than a touch of the
thumb on the upshift or
downshift button. The unit is
powered by a replaceable 9-
volt battery which Browning
elaims will last a couple of rid-
ing seasons.

The actual shift is delayed
until the chain mates with
the swinging sector of the
chainring—it only happens
ance per revolution—but in
riding there's not much no-
ticeable lag. When the
Browning Automatic Trans-
mission hits the shops late
this spring the price will top
E£200. Browning is at 105 W,
2050 South, Salt Lake City,
UT 84115,

34

Pedal-Powered
Sportscar
Recumbent bicyele designs
seem to come and go with
regularity, but they've never
caught on in a big way. Per-
haps it's the riding position
that looks so ungainly, or
maybe all that chain and
sprocket hardware hanging
off the front repulses buyers.
The Corsa, from H.P.E.
Corp. (2030 First Ave., Seat-
tle, WA 98121) addresses
both hangups with a stylish
new design.

At just 21 in. high, the
Corsa is not well-suited for
busy city streets but it is a

terrific way to navigate
parks, bike paths or maybe
even a parking lot gymkha-
na. The two front wheels are
steered by dual side-stick
controls which also carry the
brake and gearshift actua-
tors. The transmission offers
a choice of 25 speeds, allow-
ing a peak velocity of more
than 40 mph. With an alumi-
num alloy frame, the Corsa
tips the scales at 41 pounds,

Classic Hangup

With the Motoreyele Classies
1888 calendar you'll hardly
want to turn the months, not
having the heart to coverupa
magnificent 1950 Vincent
Touring Rapide until you see
that the next page reveals a
stately 1913 Pope. So it goes
through the year, each

Motorcycle Classics 1988

, =l

y /a2l Sl ENET
SN TN

A year's worth of fine vintages,
month illuminated by a high-
quality 11x17 photograph.
Also available in the collee-
| tion ($12.95 each from the
Oxman catalog, 17165 New-
hope Bt., Fountain Valley,
CA 92708) is the America’s
| Classic calendar, a pictorial
| sampler of Harley-David-
| son's finest machinery from
years past. When 1988 runs
out, though, there'll still be a
fine collection of eycles suit-
able for framing.
| (Plvase turn to page 38)

Corsa recumbent I8 a sleek




as you build your own fully IBM:
compatible microcomputer

With computers firmly established in
offices—and more and more new
applications being developed for every
facet of business—the demand for
trained computer service technicians
surges forward. The Department of
Labor estimates that computer service
jobs will actually double in the next ten
years—a faster growth rate then for any
other occupation.

Total systems training

No computer stands alone. .

it's part of a total system. And if

you want to learn to service and repair

computers, you have to understand

computer systems. Only NRI includes a

powerful computer system as part of .

your training, centered around the new, g 10U WAl otal sysiems training Inchudes il of

fully IBM-compatible Sanyo 880 Series I s oo, e o ssestoe 8

mmpllT.Ef on pudio tape + Digital logic probe bor visual examination of 3
compiuter circults » Sanyo 880 Series _l.‘;nmpum with “intelligent

 Aspartof your training, you'llbuild [ betwviapiieserviosgt ey g i
this highly rated, 16-bit, [BM-compatible - [Rima Rt g b i
computer system. You'll assemble and bite-sized lessons.

Sanyo's “intelligent” keyboard,

install the power supply and disk ] oo ool that
drive and interface the high- B i vos oot Send for 100-page free catalog
resolution monitor. The B8 voull install and Send the coupon today for NRI's 100-
Computer has two operating i sﬁp’gﬁﬂm page, full-color catalog, with all the facts
speeds: standard [BM speed oty about at-home computer training. Read
of 4.77 MHz and a remarkable il step directions, detailed descriptions of each lesson,
turbo speed of 8 MHz. It's con- each experiment vou perform. See each
fidence-building, real-world part of your piece of hands-on equipment you'll work
experience that includes traini Y training, Youeven  with and keep, And check out NRI
xperience aining
in amming, circuit desi get some of the training in other high-tech fields such
progr g £n
and peripheral maintenance. most popular software, including WordStar,  as Robotics, Data Communications,
CaleStar, GW Basic and MS DOS, TV/Audio/ Video Servicing, and mare.
No experience necessary— '
NRI builds it in SEND COUPON TODAY FOR FREE NRI CATALOG!
Even if you've never had any previous T
training in electronics, you can succeed | N ... a;n'_'mfr“a e G B |
'Witl'l NRI t:ammg You'll start with the McGraw-Hill Continuing Education Canler f;’,%ﬂ i o S
hﬂﬂiﬂ'&, then I'E.pidlj" build on them to I ﬂrﬁ:mTM' e i | Appliance Senvising ]
master such mt-ﬁ a8 dig:ita] hsiﬂ [7] industrial Blectronics ] mmzlm;nlmq_ 3
1 3 | [P: CHECK ONE FREE CATALDG ONLY [ Communication Electromes Refigension

MICTOPrOCEss0r {bﬁlg]l‘ and mmpuler L] Electronica [ Bectrone Deeagr Tochmology | Lockemithing & Elecironic Sacurity
memary. 10U Van L] TWAudioNiden Barvicing Teiagnons Serareng Building Comtnton

You'l build and test ad ced l __' Sateilile Elact B Dhgetal Blecimnics Sesvicin Auloalive Sersicin |
electronic circuits using the exclusive I (] Roboica & industel Conbo Rasic Elechronics ; | Pralography : |
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CYCLES

Rokon's 2x2 ATV

HRokon gained its reputation on TV as
the unstoppable companion of explorers
on the Mutual of Omaha “Wild King-
dom" series. Across the plains of Africa
it proved itself time and time again, reli-
ably hauling cameras and supplies in
search of each week's foolage. In the
past decade, though, the Rokon fell oot
of sight, forgotten to all but the most
dedicated funs.

Now built in New England ( Rokon In-
ternationul, P.O. Box 189, Jaffrey, NH
03452) this ATV'= all-terrain tires are
inflated to just 3.5 psi, assuring good
flotation over mucky surfaces. The

Rokomn's 2-wheel drive is unstoppable.

AMERICAN FIREARMS FOR AMERICAN SHOOTERS

RUGER

The Only
American
Made
Over and
Under
Shotgun

The Ruger Red | .abel shot-
duins, in twelve and twenty
g, are engineered with
American firearms’ know-
how, based on contemporary
American trap and field
experience. Designed
and manufactured (o
exacting standards,
Ruger’s Red

Label sets o new
standurd in the
elegant over and

under tradition.

The Ruger Red Label
Over and Under s making
shotgun history—American

engineering achieving an ; ®

international standard of m

o R 4 STURM., RUGER
Ruger 12 gauge Red Labels d Co L
now available with screwsin & mpany, Ine
chokes, 26 or 28 inch horrels, 53 Lacey Place, Southport, Connecticut 06490
Ruger 20 gauge fixed choles

availahle in 26 or 28 inch Free instruetion munuals for all Ruger

barrels. firearms arc available upon request.

Entire contents © 1987 by Snirm, Ruger & Company:
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Mast bike accidents come from left front.

wheels are liquid- and air-tight, g0 you
can fill each with 4.5 gallons of fuel for
extra range in the back country. A 10-
horsepower, gir-cooled, 2-stroke engine
is linked to the 3-range transmission via
an automatic torque converter cluteh,
Dise brakes are used on both wheels,
which are chain driven.

With 15 in. of ground clearance, a
stream fording depth of 24 in. and the
capahility to elimb 607 grades, the Ro-
kon is an awesome backwood's mount.
Front and rear cargo racks are avail-
able, depending on whether you opt for
the Ranger or Trailbreaker model
With a sidecar attachment in plice or
when using a towing hiteh on the chas-
8ig, up to 600 pounds of rider and cargo
can be transported to the Earth's most
remote corners.

The rugged 2x2 weighs in at a beefy
185 pounds dry, has a top speed of 40
mph, and fires up with a recoil rope, so
vou're unlikely to see one parked at the
country club anytime zoon,

Defensive Anticipation

Heads-up riding iz the best safety mea-
sure there is for pilots of 2-wheel vehi-
eles. And knowing where your greatest
danger is likely to come from will go a
long way toward preventing the aeci-
dents that can result when inattentive
drivers don't see vou.

From the diagram above, you can see
that the preatest threat to a cyelist
comes from vehicles approaching from
the 11-o'clock position—43 percent of
the accidents researched in a Depart-
ment of Transportation study showed
that thiz was where the colliding vehicle
approached from.

An organization known as Project:
Safety Bike (P.0. Box 6664, Woodland
Hills, CA 91365) has gathered more
than 60 companies that build safety-re-
lated products and initiated a public in-
formation program.

For £1.560 to cover postage and print-
ing costs, Project; Safety Bike will send
vou a comprehensive list of products,
techniques, features, sources sponsors
and safety tips (please provide a self-
arddressed envelope), M
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SMART SHOPPER
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Here's how to get your savings...

Gat & Top Hite Right Awaey For Only 18] Yes, pick BNy B tapes of records now
for a single token penny. You Bgree 10 buy only 1 more kit at reguiar club
prices (Usually 898 1o S9.88). . and take up o one full year 1o do |t Then you
can choose another album free as a bonus. That's B smash hits for the prce
of oné and thase's noiting moe b by e

Ho Furthir Obligation Whatsoavar! [i's all up to you! You buy what you want
c.WinEn you wanl it This is one music offer thal really is dillerant.

Exciting " Members-Only"” Bensfits! Approximataly avery tour weeks, you'll
receive MEDLEY, tha Club's exclusive music megazing featuring the Main
Salaction in your favorite music category, plus hundreds of other hits. You will
also receive six special sale issues crammed with hit tapes and records—
some as low $4.98, $308 and even $2.98. In all, you'll have 18 conveniant
shop-al-home opportunities a year As a membar in good standing, send no
maney whan you order. we'll bill you laler. A shipping and handling charge is
added to sach shipment

It's Enny To Gel Your Favorite Hita! If you
wani the Main Saelection, do nothing. It will
be sam o you automatically. I you want
ather sslections, or none, just indicate your
praferance on the card provided. ..
and mail it back to us by the date specified
;?#':_I alwgs have af least 10 days tuﬂ-ucru&
if you don't, you may retur your Main
Salection at our expenss for full credit. You
Hmumrwur membership whanavar you
Wish upon completing your enmafiment
agreemant. Or. rernain a mamber and take
advaniage of future money-saving bargains

FREE 10-Day No-Risk Offer! Listen 1o your
B introductory hits for & full 10 days. If not
satisfied. return them with no furthar obli
fien. You risk nothing! Sa don't delay, Pic
your hits, wrile their numbsers on the coupan,
&nd mail 1oday!
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OLD HOUSE RESTORATION

BY BOBE VILA

0ST FOLKS would
probably agree that,
as far as wall materi-

als g, brick is one of the most
durable. But don't let this
sense of permanence fool
you—periodic  maintenance
is required to keep a brick
wall in good shape.

If vou know what to look
for, a simple visual inspec-
tion of your home's exterior
brick walls, old or new,
should turn up most sipns of
failed masonry. Repointing
and replacement of damaged
brick are usually the solution
to any problems yvou may
find. Of eourse, no discussion
of this type of restoration
work would be complete
without mentioning cleaning
and paint removal tech-
nigues, too. But first things
first. Let's see what shape
those brick walls are in.

Working from

the inside out

Witer is the major culprit in
brick damage and deteriora-
tion, Any weaknesses in a
brick wall—areas where
mortar i8 eracked, =oft or
missing and where bricks are
chipped and spalled—allow
in this natural enemy. If you
live in a Northern climate,
the effects of the freeze/thaw
eyele on this trapped mois-
ture are repeated expansion

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

Repalrmg Old Brickwork

o T
= # ¥

"
————

g -'\--—.- ﬂr; ———m

mm*“* -

=S = laslos ok
TR e
TSGR

1**&-ﬂ-hmnrﬂ
ST

mtmwnmmmmmm As the water
freezes and thaws with the change of seasons, it expands and

and contraction which causes
even more cracking and chip-
ping. This, in turn, allows
more moisture in, and the cy-
cle repeats itself,

If corrective measures
aren't taken, a serious wall
problem will result.

Actually, this ingpection to
detect damaged or deterio-
rated masonry should start
inside your home,

Do you have a moisture or
mildew problem on walls or
ceilings that face the exteri-
or? If so, this may be an indi-
cation that moisture is seep-
ing through the brick wall.

Therefore, 1'd check the
outside wall surfaces oppo-
site these areas first for signs
of weakness,

Any openings in either the
bonding mortar or the bricks
themselves can act as a pas-
sageway for water. In pener-

To repoint brickwork, begin by removing the old mortar.
Use a Ve-in. cold chizel and mason’s or ballpeen hammer.

contracts which ends up cracking the mortar and the bricks.

al, you should look for signs
of moisture penetration, like
damp spots on the brick, as
well as spots where either
the mortar or the brick itself
has failed. The mortar joints
that bond bricks together are
usually the first to feel mois-
ture’s negative effects.

Is the mortar soft, eracked
or missing? If you can break
it with an old serewdriver or
cold chisel, the joint should
come out and be repointed,
Also note any badly chipped,
cracked or spalled bricks.
These, too, should be re-
placed.

HBrick damage 1sn't limited
to walls. Don't forget to in-
spect masonry chimneys for
signs of damage. Like any-
thing else, repointing has its
limitations, It won't stabilize
a leaning chimney, for exam-
ple. Usually when a chimney

leans, it's a pretiy good indi-
eation that mortar has dete-
riorated at some point, allow-
ing a shift in the chimney's
weight. The tilt causes pres-
sure on the chimney and lin-
er, and should be corrected,
In most cases, if a chimney is
leaning enough for it to be no-
ticeable with the naked eve,
it has to come down and be
rebuilt.

Every situation is differ-
ent, I've seen people remove
only the bricks down as far as
the lean, while other times
the whole chimney is taken
down to the roofline or be-
low. A chimney professional
Or masonry contractor can
advise you further. As far as
price goes, expect Lo pay an
average of around £5 to 26 4
brick, depending on locality,

to rebuild a brick stack.

Pointing basics

Onee your visual inspection
is complete, it's time to re-
pair any failed masonry you
might have found.

The size of the area that
needs repair should be a fac-
tor in deciding whether or
not you take on this job your-
gelf. Most “sophisticated” do-
it-yourselfers can usually do
the job if the damaged areas
aren't too extensive, By this
I mean if you're considering
repairing less than 10 per-
cent of 1000 linear ft. of mor-
tar. Anything more than this
may be a bigger job than you
can comfortably handle, If

mﬂ!mmmmm using a mason’s
trowel and a narrow joint filling tool as shown above.

40 TOR PHOTO FEOAM BRCK BATITUTE OF TEXAS, BOTTOM PHOTOS FROM B ATIN. OF SOUTH CARCIIMNS
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you have any doubts, it's probably
worth getting an estimate from a pro-
fessional, Depending on where you live,
expect to pay 8 mason somewhere be-
tween $2.50 to 3 a sq. ft. to repoint a
brick wall.

Mortar joints are generally % in. to ¥
in. thick, although you may find joints as
small as ¥y in. in some very old houses, [
find that a gpood ballpeen or mason's
hammer and a Ye-in, cold chisel are usu-
ally all that's needed to remove the old
martar from the wider joints.

If your houze has very fine Yi-in, to -
in. joints, you'll have to cut the mortar
out with a power masonry saw, some-
thing that i= better left to a chimney
professional or masonry econtractor,
Many of the bricks used in homes built
more than 35 years ago arve softer than
those used in today's newer building
construction. So, be careful that you
don’t inadvertently gouge or chip off
pieces of the brick while you're chiseling
or sawing.

Clean the joint out to a depth of at
least ¥ in. Make sure vou dig down far
enough to remove all of the old, crum-
bled mortar, New cement won't adhere
well if the base surface isn't sound. Use
the water stream {rom a garden hose to
remove the dirt and dust. This will also
dampen the joint before applying the
new mortar,

Usually, the trickiest part of all thisis
tryving to match the color of the new
maortar to the old,

Don't be afraid to do some experi-
menting with coloring agents if neces-
sary until vou feel comfortable with the
mateh, It's best to try 8 small pateh first
and let it dry to be sure you'll be happy
with the results,

Fill the joint so0 it's nearly flush with
the surrounding brick surfaces, "Tool-
ing" the joint with a professional joint-
ing tool so it's coneave, to both seal the
joint and make it repel water, is the fin-
ishing touch.

Replacing cracked, spalled bricks can
be a pood bit more difficult than repoint-
ing masonry. Each damaged unit must
be carefully cut out and replaced with
one that's similar in size and color. This
can be quite a task for the old house
owner. You may find an okay match
from a brick that's made today. Or yon
Hll.l.'u"rﬁ have the upl.iun to check out
what's availuble at o salvage yard or lo-
cal demolition site.

Cleaning brick
I didn't want to write this column with-
out giving some advice on cleaning
brick. When most people ask me about
this, their primary concern is usually
how to remove paint from exterior brick
walls. 1 can answer this question in two
waords: DON'T SANDBLAST!

Many times, this process removes the
hard outer brick coating along with the
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paint. Obviously, this allows water to
penetrate the now exposed softer, po-
rous inner surface, And, of course,
when this happens, you're setting your-
salf up for some trouble.!

I've found that the best way to re-
move paint from brick is chemically,
There are folks out there who specialize
in masonry surfuce cleaning and paint
removal. Every situstion iz different,
and removal lechniques depend on fac-
tors like the type of brick, how much
paint there is and how long it has been
on there. You ean usually find someone
capable of removing paint this way
through & masonry or restoration con-

tractor, Make sure before you agree to
the job that vou like the results of a sam-
ple test patch, and that the technigque
they used on this approved test avea will
be the same one used on the entire build-
ing. Unfortunately, I've seen situations
where the paint can't be removed with
results that are aceeptable to the old
house owner. In this situation, there's
nothing else to do but repaint.

If youlive in an urban area, your brick
walls may need an oceasional cleaning to
remove dirt and soot. Soap, water and a
good stiff brush—don't forget the elbow
grease—are usually all that's needed to
remove any ohjeclionable streaks. PM
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Polyshades is stain and
polyurethane in one!
So you get beautiful color
and tough protection in
the same

stroke. Wood
finishing 1s
twice as fast,
twice as easy.
Polyshades.
In six rich
colors, satin
or gloss.
Send for
our free 30-
page booklet,
Tips on Wood Finishing.
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How they stand
to each other

ADVANCED NEW CHEVY.

All of these items are standard equipment on Chevy's
advanced new pickup:

Chevy tops Ford in power. With a modern, fuel-
injected Vortec VB that gives you 15 more standard
horsepower in the half-ton than Ford's old in-line

6 gives you even with fuel injection.

Chevy has a Getrag-licensed 5-speed manual
transmission with overdrive.

Chevy has a new double A-arm independent front
suspension. Ford doesnt.

Chevy has more glass area than Ford—933 more
square inches of glass.

Chevy's big new cab gives you more leg room, more
shoulder room and more total rmom than Ford.

Chevy has two-sided galvanized steel front, sides
and rear—more of it than Ford.

Chevy protects the paint with a new clear-coat finish
you cant get from Ford.

Chevy half-ton gives you a strong, massive new frame
thats bigger and heavier than Fords.

Chevy has a new all-welded cargo box with no
exposed bolt heads to trap water and cause rust.

Chevy has special indentations in the cargo box that
let you build a platform of 2x6s across the top of the
wheelhousings for two-tier loading. Ford doesnt

When it comes to 4x4 models, Chevy gives you shift-
on-the-fly InstaTrac as standard equipment. Ford
still makes you stop, get out and change hubs.

Drive the first all-new full-size pickup introduced
in this decade! At your Chevy dealer’s.

*Excludes other GM producis

Comparisons bansad on dotp avallpble st bime of publishing

i r ¥, Besl-backed Chevys evar, 6-yoar/ 60, 000-mila
-"'a-. E i M ,J powertrain warranty protection and 8 years
U oty conmiteayt i 0T 100,000 miles of body-rust-through
ot it ey s o e ind profection. Solid proot of the quality bullt into
cnrirEn of She armied sty eviary new 1988 full-size Chevy pickup
I




Ford says they re new. But you'll find their 1988
pickup doesnt have much new to talk about: taillight
lens, revised fuel-tank capacities, alternator/regulator,
5-speed manual transmission and 5 new colors.



OUTDOORS

Rally Round The Amazon

TOP signs
in South
America

mean we look both
ways , . . if we
remember,” said a
veteran driver 1
met in Eeuador.
Despite his  ad-
viee, [ ecame
across few stop
signs on a recent
180{-mile  drive
through Peru, Ec-
uador and Colom-
bia. In fact, there
weren't many signs at all, es-
pecially the kind that told
you where you were,

There were other unex-
pected differences, too. Chil-
dren played a foot off the
roaid, drivers went too fast
for conditions, and convoys
of poorly maintained and
overloaded trucks hogged
the highways and blasted
their high beams into your
eves. “It's war out here,” ex-
plained my battle-tested Fe-

BY JOE SKORUPA

uadoran driver friend.
Sound like fun? You bet.
I'd go back in a second. South
American jungles, deserts,
mountains, rivers and water-
falls are among the most
spectacular in the world. It's
an adventure driver's dream
—which is why I'm excited
about covering the upeoming
TransAmazon  Adventure
Trophy Rallye-Raid, spon-
gored by the 1-year-old Ex-
ploration Society of America,

The sun sets over Andes Mountains near the route of TransAmazon Adventure Rallye-Raid.

The rally promises to be one
of the most exciting long-dis-
tance road adventures of
1988 and, if successful, will
bﬂt‘ﬂml’-‘ Hn H.I'll'.l.lu'lﬂl event,
Interestingly, the rally is
open to a wide range of com-
petitors. Anyone with an en-
try fee of $3800 to $3000, de-
pending on vehicle used, can
expect to compete, though
there are certain quota cate-
pories. Other expenses in-
clude round-trip shipping of

vehiele, airfare,
hotels and a fee of
31000 per rally
participant.

There's  just
enough time to get
yvour application
in. Contact the
Exploration Soci-
ety of America at
1912 St, Charles
Ave.,, New O
leans, LA 70130 or
telephone  (504)
523-1111.  Rally
dates are April 10-
May 5, though vehicle must
be in New Orleans March 8-
13 for inspection.

The 8500-mile route passes
through Venerzuela, Brazil,
Bolivia, Peru, Chile, Argen-
tina and Paraguay. Although
money awards will be of
fered, more than £300,000,
the real prize will be the in-
eredible experience of a once-
in-a-lifetime driving adven-
ture through the world's
most spectacular terrain,

Is It a Bird?

Although I've recently come
across  eomputerized fishing
reels, wristwateh-size depth-
finders and outboard motors
that talk, Robo-Duck seems to
be in a class by itzelf. This re-
mote-contralled, retrieving
decoy is more than a techno-
logical marvel, it's an im-
provement on nature.
According to  Outdoors-
men's Herter's, the exclusive
marketer for Robo-Duck,
hunters now have an alterna-
tive to Labrador Retrievers.
The “serious water-fowl hunt-
er," according to the company
from Beaver Dam, Wisconsin,

can buy a $1250 propeller-
driven, battery-powered de-
cay to do everything his loyal
dog onee did.

Robo-Duck retrieves two
mallards or one large goose in
its 20-in.-long steel talons.
Fingertip controls are han-
dled from behind a blind. And
after hunting season, unlike
man's former best friend who
had a habit of hanging around
playfully, Robo-Duck can be
efficiently stored with the rest
of your gear,

For duck hunters ready to
cope with future shock, you
can call Outdoorsmen's Her-
ter's at (800) 6543525,

Robo-Duck wraps its talons around a less sophisticated decoy.
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| Ultimate Test For A Tough Bike

[

Fisher's Montare, shown in Central Park, conquers streets of NYC.

I know mountain bikes were designed for, well, mountains,
These incredibly durable fat-tire cruisers with easy-shifting rac-

sport and booming industry.

ing gears can climb rocks, eross creeks, deseend mravel piles and
Jjump logs, all with great speed and agility,

I even spoke with Gary Fisher, who invented the mountain or
all-terrain bike, in California about 15 years ago, Fisher con-
firms that he and hiz fitends used the early models to ride back-
country trails in Marin County, north of San Francisco, especial-
ly the challenging 2600-ft. Mount Tamalpais, where they did
kamikaze descents, This provided the inspiration for installing a
multispeed derailleur onto a fat-tire frame and launehing & new

But if vou're really looking to test an all-terrain bike, such as

(Please Liern bo page 471
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OUTDOORS
(Continued from page 44}

Fisher's 1988 Montare, [ believe ['ve dis-
covered something tougher than moun-
tain trails, I got my hands on a ghiny, new
red Montare and [ rode it into the jun-
gle—the asphalt jungle of the streets of
New York.

A few years ago, Manhattan's hard-
driving messengers got wise to all-ter-
rain bikes and switched, practically to a
man, from racing bikes. [ started follow-
ing their routes and discovered why.

First of all, taxis, buses and trucks take
no prisoners. Get out of their way or else,
And this means maintaming speed and
trying to stay in a 1-ft.-wide lane despite
washboard roads, slabs of execavation
steel and crater-size potholes. You don't
have the luxury of going around anything
in New York. You keep pedaling, hangon
and hope your bike was built to take the
ungodly pounding.

The Montare, 1 can safely report, took
everything Manhattan dished out. Its
outstanding balanee and responsive han-
dling are the result of a superb combina-
tion of innovative features and designs,
The frame, made of light but strong
chrome-moly tubing, features & complex
geometric shape that distributes the rid-
er's welght for ideal balance and power,

Hard-core bike buffs know that the 18-
gear Montare has handbuilt stainless-
steel wheels, Shimano New Deore XT
brakes, aluminum-alloy Bulge Bars with
a 12° bend, Fisher Rhino chrome-moly
stem, slightly oval Shimano Biopace 11
chainrings and Shimano New Deore XT
ergonomic pedals. And these riders prob-
ably know a lot more about tube lengths
and frame angles.

But the two features that most im-
pressed me, other than overall tight, re-
sponsive handling and ineredible absorp-
tion of punishment, were the Shimano
XT 8IS index-shifting system and the
Avocet GelFlex saddle seat.

The index system, new to mountain
hikes, makes a shifting expert out of ev-
ervone. Unlike previous systems, 515
clicks solidly into pear every time. The
515 thumb-shifteris located conveniently
on the handlebars and eliminates any
search for exact cog centering,

The Avocet GelFlex saddle seat, alsos
new feature, is ergonomically designed to
remain under your body and not ereep up
where it doesn't belong. It does this by
providing strategically located pads that
support the two lower pressure points of
the rider's pelvis. Take my word, it
sounds incredibly simple, but you ean
really feel the difference.

Yes, | took the 3615 Montare over
some rocky trails, jumped some logs and
pushed it hard through some rugped
back-country terrain. But I knew it
would eazily handle this stuff. It had al-
ready proven to me it could conquer the
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streets of New York, and if it ean make it
there, it can make it anywhere,

New Drop Handlebars

Aerodynamics are more important in rac-
ing than in all-terrain touring, which is
why racing bikes have drop handlebars
and mountain bike bars are straight
across. But there are times—running
downhill or in a stiff headwind—when
you wish your upright body wasn't acting
as a drag chute.

Now fat-tire bikers can have the best of
both worlds with Grizzly Bars, a drop-bar
aystem that attaches to straight-neross
handlebars,

Made by a Canadian company, DIDnof
Bigmar, Saskatchewan, the adjustable-
drop bars attach to existing handlebars,
Locking pins allow the bars to flip down,
for getting into a racing-tuck position, or
up and out of the way when not in use,
where they form a convenient carnying
rack,

Mounted correctly, the bars should not
interfere with brakes and shifters. They
cost 335, Brackets mount onto handle-
bars using Allen wrenches. The bars then
glide into brackets and are secured by a
position knob, Brakes can be fastened as
an option. Grizely Bars cost $35. Phone
(306) 848-3626 for more information. PM

It cando so much,
it’s almost unfair to call it
a sander.

The new Delta 1" Belt Sander is so handy that there's almost
no end to what you can do with it. And at only $69.95, just think

what a great addition it'd make to your shop.

You can use it to sand, grind, deburr, con-
tour, sharpen, buff, or polish just about any
material. It uses standard 1" x 30" abrasive
belts. And there's a power take-off for mount-
ing an accessory flexible shaft with attach-
ments that can do dozens of extra jobs.

In fact, our new 1" Belt Sander
does so many things so well, you may won-
der how you ever got along without it. Call
toll-free for the name of your Delta Dealer.
Delta International Machinery

Corp., 800/438-2486
(in PA, B00/438-2487).

SMDELTA
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HOME VIDEO

BY FRANK VIZARD

Super Visions

’HERILAI\ 8  have
| bought more than 50-
million videocassette

recorders since 1975, when
the product made its debut.
In effect, says the Electron-
ies Industries Aszsn., there's
a VCR in every other home.
Makes you wonder what the
rest of those homes are wait-
ing for. If they're holding
out for an improve-
ment in picture quali-
ty, then their time
has come,

“Super” VHS,
which was detailed
in last month’s issue
(“Super Home Vid-
en,” page 58) offers
a greatly enhanced im-
age compared to convention-
al VHE, Super VHS is capa-
ble of a picture resolution of
400-plus lines while the old
VHS standard can manage
only 240, That's a big and tru-
ly visible improvement!

Although JVC invented
the SVHS format and intro-
duced the first SVHS ma-
chine some months ago,
SVHS got a real boost of sup-
port when RCA announced it
would bring two SVHS cam-
corders and two SVHS vi-
deocassette recorders to
market. 1t was RCA's entry
into VCRs—just think how
much gales clout the compa-
ny has—that helped precipi-
tate the VCR explosion.

Of RCA's two SVHS
VCRs, the VPTHIS deluxe
model (§1300) is something
special. The SVHS picture,
of course, is largely responsi-
ble for the steep price, but a
better picture isn't all yvou
get. The “multipix” feature,
for instance, splits the screen
into still frames of television
broadcasts from 12 consecu-
tive active channels. This
feature allows you to quickly
scan the programs being
broadeast before selecting
one for viewing,

Other features include pic-
ture-in-picture, hi-fi sound,
steren (MT3) reception, B-
event/l-year programming

—
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The next generation of video gear is here. The many features in
Panasonic’'s Super VHS camcorder malke It a portable movie studio,
RCA's Super VHS VIR [below| offers multiple special effects.

via an on-screen  display,
“mosaic” and “posterization”
special effects and a 167-
channel tuner. RCA's other

SVHS VCR, the VPT640
($1000) dispenses with some
of the special features of-
fered on the VPTG85. The
SVHS cameorders cast $1500
and $1700.

Speaking of cameorders,
sooner or later home movie-
makers are going to have as
much gear available to them
as Steven Spielberg would
have on a film set, Of particu-
lar excitement of late are
Panasonie’s SVHS cam-
corder and Toshiba’s new
“AD-Cam” cameorder,

Let's face it: We all re-
member 3-D as a joke from
the 1950s, but in reality 3-D
still has the power to stir our
imaginations. Until now,
filmmakers have uged 3-D to
entertain. Because video's
easier to work with than film,

3-D will be used not only to
entertain but for education
and health eare too.

You'll have to wait awhile
vet for a 3-D cameorder, To-
shiba saye it will be at least
summer before the 3-I) cam-
corder appears in the U.5,,
and its price will be more
thain $2000.

Asreported earlier ("Elec-
tronics,” page 44, Dec, "87),
the 4-pound camcorder
achieves its stereoptic ef-
fects with two CCD image
pickups fed by two lenses
spaced apart like human

eyes. You'll view the images

with LCD glaw.e-.

but flicker is elimi-
nated by doubling
the TV scanning
rate from 60 Lo 120
frames per second.

The 31-Cam uses a
VHS-C cazsette for
Make 3-D videos with
Toshiba's camcorder.

20 minutes of standard
play or 60 minutes of ex-
tended play recording
time. Toshiba says you'll
be able to use a conven-
tional VCR for play-
back, although you will
need an extra compo-
nent that contains an
analog-to-digital con-
verterithe flickering is
eliminated  digitally)
and a frame memaory
and  seanning-speed
converter. The cam-
corder will have a man-
ual zoom capability, and
light sensitivity that is rated
at 8 lux.

Lux is a somewhal subjec-
tive measurement, but this
gpecification is one of the
things that makes you =it up
and take notice of Panason-
ie's new PV-5360 SVHS cam-
corder ($2400).

One lux is defined as the
illumination of & one meter
surface by a standard can-
dle—a sensitivity rating that
Panasonic claims the PV-
5350 “approaches,” Why this
qualification? Panasonic says
the improved lux rating is
due to a special digital eireait
that enhances the colors and
the brightness levels of the
scene being recorded. Chip
manufacturing, however,
appears to be an uneven art:
Depending on  production,
the lux rating is sometimes
actually under 1 lux oralittle
over 1 lux.

Creativity rather than
sengitivity might be the real
mark of the PV-8350, due to
the host of other features it |

o=
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offers. With a touch of a button, vou can
create a still picture frame which can
then be phased into a live shot by using
the wipe, box wipe or overlap special-
effects feature.

Less obvious but just as important
from a creativity standpoint is a high-
speed shutter with three different set-
tings—a real plusif you intend to shoot a
slow-motion video of a golf swing, for
example. The 8:1 power zoom specifica-
tion is greater than the usual 6:1 found
in many camcorders, and the flying
erase heads make sure that vour edits
are neat and not filled with “snow."

Better Beta

There will be a picture improvement
story akin to SVHS in the rival Beta
video format soon. Meanwhile, Sony is
introducing Beta VCRs on par with the
competition as {ar as special effects are
concerned.

One of the most useful is called “flash
motion"” and it’s available on Sony's SC-
HF560D VCR ($1100). Accessing the
flash motion feature results in a picture
that is viewed as a series of successive
stop-motion frames. The speed at which
you view these stop motion frames can
be adjusted in six intervals, from % sec-
onds to 4 seconds. This would be an in-
triguing way in which to analyze [van
Lendl's tennis serve, for example.

While flash motion presents images
sequentially, the “multistrobe” feature
puts as many as nine or 16 separate im-
ages on the screen at onee, either man-
ually or automatically, at selected time
periods. To stay with our example, you
could view Lendl's serve from the toss
to follow-through.

You also don't have to wait for televi-
gion directors to show you a eloseup, At
the press of a button, the “digital zoom"
feature enlarges a designated area of
the picture to four times normal size,
This effect ean also be used in the mul-
tistrobe mode, thus bringing one of the
nine or 16 images to full-screen size, The
SL-HF860D also has many other fea-
tures you'd associate with a top VCR.
These include MTS stereo, hi-fi sound,
picture in picture, among others.

Video Games

I'll probably never pet the chance to
luge, but | can still win a gold medal in
this and eight other Olympic events
thanks to a new interactive video gume
developed by Mindscape, a company
known for computer software.

The game is called “ABC Sports Win-
ter Olympics” ($50) and though it's not
the first VCR game ever to hit the store
shelves, it is the best I've played. It
manages to avoid the predictability of
other games with a new technigue that
insures the randomness of outcomes
without sacrificing strategy.

After each sequence in the videotape,
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you are instructed to put your VCR in
PALUSE. At this point in the tape, each
picture frame has a different point val-
ue. The number of spaces a player
moves on the board constantly changes
as well. Predicting at what point the
tape will pause is virtually impossible
because of the time lag between press-
ing the PAUSE button on your remaote
control and the point at which the tape
actually stops.

Game cards that might help or hinder
a player introduce further uncertainty
into the game. The game ends once a
gold medal has been awarded in each of
nine events—a Winter Decathalon—al-

most, A combination of points scored
and medals awarded determines the
winner.

The footage for this game has been
culled from the 1984 Winter Olvmpics
and it is consistently exciting. Mind-
scape also offers “MISL Soccer Shoot-
out” ($40), Sports seems to lend itself
well tu VCR pames. In fact, the only
exception to the sports theme is a mys-
tery-solving game from VCR Enter-
prises called "VCR 221B Baker
Street”—an address recognizable to all
fans of Sherlock Holmes. This $40 video
is derived from the popular 19705 board
FaIme version.

////74 -

S
Radar detectors:
Which are really best?
Thusa days every maker says their radar Her's the proof
detector is best. Who's telling the truth? Callus toll-free (1-800-543-1608)
Freedom of the press and we'll send you the complete, unedited
If you read movie ads, you know how  tests, Read exactly what the expens say,
each one finds a short phrase from a How to order
review that makes it sound like “the year's We sell direct to you. Orders in by
best” Well, some detector makers play  3:00 pm eastern time go out the same
the same game, day, and we pay for UPS shipping. Overnight
But we won't play games. Below are  Federal Express delivery is only $10 axtra,
the overall resuits of the three most recent Ifyou're not completely satisfied within
independent tests of radar detectors, 30 days, return your purchase. We'll refund
all your money, including return postage.
LATEST PERFORMANCE RANKINGS For top-rated radar protection, just
Carand Fopular call us toll-free.,
Dyiver Roundel Mechanics
gl 1OAT dorm 130T iy THAT
e m s {cad Lt Emmm&n 9:30.6E51)
not tested) BEL Quantum
Cobra Whistier sz
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BEL Fox .
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Escort and Passport are winners, o
For Information, call toll free 1-800-543-1608
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ELECTRONICS

BY STEPHEN A. BOOTH

OME concepts have
staying power. No
matter how fantastic

ani far-off they seem at first,
there is something about
them that ecaptivates the
imagination and holds it hos-
tage ‘til the real thing
comes along. This lasting
appeal iz what separates
fad from future,

Like 3-I) imaging and
the flat-panel television,
which are virtually at our
doorsteps, the concept of
a telephone with pictures is
long-lived and persistent.
AT&T offered a glimpse of
the future nearly & quarter-
century ago, when its Pic-
turephone shared the lime-
light with Miss Rheingold
at the New York World's
Fair. Now the videophone i=
here, ready and waiting to
take its place beside the
VCR, microwave amnd other
houschold appliances,

The first practical video-
phone for the home hails
from Mitsubishi, carries a
£399 price tag and the name
VisiTel. In reality, it's the lit-
tle brother of Mitsuhishi's
21500 Luma 1000 video-
phone, the first such device
that could send and receive
black-and-white still images
over ordinary voice lines
(See “Electronics,” page 36,
July "86).

Until then, video telecon-
ferencing was limited to enti-
ties wealthy enough to afford
the hardware and the special
Si-kilobyte Accunet phone
lines necessary to transmit
images and sound,

As reported here in 1986,
the Luma 1000 was designed
for commereial and institu-
tional use—by police depart-
ments, for instance. In fact,
the Mitsubishi videophone
mare a camen appearance an
TV's “Miami Viee" that sea-
son. Part of the Luma 10{)'s
$1500 sticker was a pretty so-
phisticated,  spare-no-ex-
pense felephone. That's the
part Mitsubishi has stripped
away to make its VisiTel

Telephony With Pictures

affordable for home use.

The new product assumes
vou already own a phone, to
which VisiTel econnects via
the standard, modular jack.
Despite its lower price, Visi-
Tel actually projects a larger
picture than its commercial
predecessor.

Before deseribing VisiTel
any further, it's only fair to
mention  that Mitsubishi's
system isn't the only video-
phone in the world.

InJapan, Sony and Nippon
Telephone &  Telegraph
(NTT) have developed a sim-
ilar system, which zells there
for about $350.

Unfortunately, the Mitsu-
hizhi and Sony/NTT zystems
can't “talk” to each other, at
least where pictures are con-
cerned. This incompatibility
might prove troublesome in
the future. For the time be-
ing, Sony has vet to decide
whether it will sell its video-
phone in the U.S. Meuan-
while, electronics giants such
as Panasonie, NEC, Sanyo,
Toshiba and Hitachi have

Mitsubishi's VisiTel: The first
home videophone.

agreed to adopt the Mitsubi-
shi “protocol” (which was de-
veloped by the company's
Santa Clara, California, sub-
gidiary, and is manufactured
in the U.5. for export).

The Mitsubishi and Sony/
NTT videophones do much of
the same thing, but do it dif-
ferently,

Each device is about the
size of a B-pack and houses a
fixed-forus, black-and-white
videocamera and a TV dis-
play tube (4%: in, for Mitsubi-
ghi, 4 in. for Sony). Each
plugs into a modular tele-
phone wall-jack,

Your phone, in turn, con-
nects to a modular jack in the
camera/display unit, which
takes power from an AC wall
outlet.

With each system, you can
pose up to 2 ft. away from the
camery, and see your sell-
portrait on the sereen before
you press 4 SEND button to
transmit it. Brightness con-
trols help you compose the
image to your satisfaction.
Onee either party hits the

“END button, neither can
converse for the duration of
the transmission. This is be-
cause the picture information
necuples all the available
bandwidth in the volee line,
The Mitsubishi system
needs e seconds to trans-
mit an image, The Sony/
NTT protocol takes about 9
seconds. Herein lies the
rub: Each uses a different
transmission system to
achieve different degrees
of image resolution,
Mitsubishi  employs
conventional AM (ampli-
tude modulation) to
vield an image that has
96 x 95 pixels per inch
(ppi) of digplay, with 32
levels of gray scale.
Sony/NTT uses ampli-
tude pulse modulation
to realize finer de-
tail—100 x 160 ppi—
with 16 levels of gray.
Other differences be-
tween the systems involve
image storage and reprodue-
tion. VisiTel ean store up to
three images on its internal
memory chip, and retain
them for as long as power is
supplied to the machine. The
stored images can be re-
transmitted during another
phone call. Unfortunately,
there is no sutput jack for pe-
ripheral devices, such as a
video printer. The Sony/
NTT device offers no inter-
nal storage, but there is an
output jack for a peripheral
storage device—one as sim-
ple as an audio cassette deck
or telephone answering de-
viee, Why? Because the visu-
al information is transmitted
as audio over a voice line,
and the bandwidth iz easily
accommodated by an analog
cassette or microcassette.
What neither system is ca-
pable of doing at present is
communicating via cellular
radie-telephones.  And  in
case you're wondering, the
answer is yes: You ean still
make a conventional, gab-
only call, even if the phone’s
attached to the video,
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The Rating Game

If the darkest hour comes before the
dawn, then February—not April—qua-
lifies as the cruelest month. During the
next couple of weeks baseball players
will be migrating south to their training
camps. Fine-tuning for Opening Day
begins with exhibition games in
March—and some of these are even
televised, This early whiff of spring re-
minds me that our November "87 issue
was already on the stands before [ be-
gan to regret having written about the
Waorld Seriez “sweeping” the TV rat-
ings (“Electronics,” page 12, Nov. 87,

In fact, the opening game of the fall
classic didn’t sweep anything in the
prime-time slot, nor did Game 2—even
after a Sunday full of make-believe foot-
ball, According to the A.C. Nielsen Co.,
Game 1 scored a 19.2 rating, the lowest
ever since the Series went to prime-
time in 1971. This caused me to wonder
how these ratings are compiled, and to
what purpose.

Television audience ratings are com-
piled on a national and local level, and by
several measuring serviees. In national
ratings, Nielsen has supplied the morn-
ing line sinee Milton Berle wore diapers.
Broadeasters and “sponsors” subscribe
to the ratings for a hefty price, and use
them to negotiate advertising schedules
and fees. Because the product that the

broadcaster sells is a4 program, poor rat-
ings relative to competing programs can
reduce the product's sales value. The
broadeaster might have to adjust its
charges to the advertiser, or perhaps
switeh the program to another time slot
where it competes maore favorably, or
even drop the program from its “prod-
uet” line.

As with go many other things, the
technolopy used Lo measure TV viewing
habits has become increasingly sophisti-
cated. Let's use the World Series for an
example.

Nielsen's 19.2 rating describes the
percentage of the nation's 88.6 million
TV households tuned in (about 17 mil-
lion), The program's “share” denotes
the percentage of the total audience
watehing TV at that time (Game 1 had a
35 “share”). In the past, this informa-
tion was derived from two samples. De-
vices attached to the TV sets of one pan-
el of viewers would record the channel
that the set was tuned to, and the time.
Meanwhile, members of a separate
viewer panel would submit a diary that
detailed what each person in the house-
hold watched. This diary also provided
age, sex and other demographic, infor-
mation about the viewers. When the in-
formation from the two panels was com-
bined, Nielsen could determine, for
example, the number of single, 25-year-

old he-men watching lady-rassling ver-
sus celebrity bowling on a Friday night.

Now Nielsen and its new competitor,
AGE Television Research, are using
“people-meters” in place of the older
measurement tools. Each company has
impaneled 2000 households and sup-
plied them with a device that looks likea
remote control but serves as an elee-
tronic diary. In addition to logging
what's on at what time, the new meteris
designed to record who's watching and
when. Demographie information is col-
lected on each household member, who
is then assigmed a number on the meter.
Viewers are asked to punch in whenev-
er they're viewing and to punch out
whenever they take a break, The infor-
mation is fed via phone to the research
companies’ computers.

Sormne broadeasters dislike the people-
meter, They believe it will yield lower
ratings than the older system because it
requires panel members, especially
kids, todo too much, Aecordingly, Niel-
senis experimenting with a passive peo-
ple-meter that will scan the room with
infrared light to determine who's in the
audienece, and for how long.

Meanwhile, VCRs still pose a measure-
ment problem. Today’s devices don't re-
veal when a taped program is viewed (if
ever) or whether the commercials are
zapped via remote-control infrared. M




SCIENCE

BY TIM COLE

HE AMERICAN ge-
nius K. Buckminster
Fuller, who pave us

the geodesie dome and other
architectural structures,
taught us how to see pat-
terns, shapes and order ina
warld of entropy and chaos.

In his lifelong exploration of

geometric solutions to archi-
tectural problems,
created  lasting,  simple
shapes based on a “less Is
more” quest for efficiency
and economy. Fuller's “ener-
petie peometry” is the result,
consisting of basic building
blocks that rely on the funda-
mental principles of attrac-
tion and repulsion at the
heart of nature.

Fuller called this concomi-
tant compression and release
“tensegrity,” a combination
of the words “tension” and
“integrity.” Tension occurs
when something is stretehed
or pulled. Integrity means
completeness. When both
forees act in concert they are,
according to Fuller, in a state
of tensegrity. The push and
pull of tensegrity exists in
every molecule, indeed in the
cosmic swirl around us.

It wasn't until seulptor
Kenneth Snelson managed
to visually model Fuller's
concept of tensegrity that
his well known structures
emerged. At the same time,
Fuller's domes and other
shapes became rather pre-
cise analogies for the way
structures are assembled in
nature.

Tensegrity is also at the
core of an intriguing new sci-
ence puzzle created by Stu-
art Quimby and Cary Kittner
of Tensegrity Systems Corp.
A “new-age tinker toy,” Ten-
segritoy consists of numer-
ous wonden dowels that rep-
resent the outward thrust of
nature—the spinning elec-
trons and centrifugal ener-
gies that tend to pull matter
apart. Elastie cord used to
connect the dowels represent
the forces that draw matter
topether—molecular attrac-

Fuller :-

In The Footsteps Of Fulle

Cary Kittner and Stuart Quimby with their “tensegrity”’ creations.

tion, magnetism and gravity
that keeps the universe inte-
gral and whole, The unifving
elastic is stretched and at-
tached to slots on the ends of
the dowel. End caps keep the
elastic in place. By tension-
ing the elastie from dowel to
dowel, intricate structures
begin to materialize.

When combined in a single
piece, these simple wooden
dowels and pieces of elastic
dramatize the fundamental
cohesiveness of the universe.
Without the outward foree of
the dowel, the elastic would
collapse inward., Without the
inward force of the elastic,
the outward force of the dow-
el would disintegrate.

The same holds for Fuller’s
complex shapes, with ele-
ments relying on one another
for rigidity and support. Be-
ginning with simple spher-
oids, Fuller was able to ex-
pand his  econcepts  into
durable structures. His con-
cepts inspired the central
sphere at Disney World's
Epcot Center and the dome
at the South Pole,

Similar models can
achieved with Tensegritoy.
Budding Bucky Fullers are
instrueted Lo build from the
basic starter kit of 30 wooden

be |

dowels and 32 elastic bands
($25.00). Add-on kits can re-
gult in complex structures
limited only by the imagina-
tion. Would you believe you
can actually ecreate a rhombi-
caboctahedron? For more in-
formation, contact Tense-
grity Systems, Station Hill
Rd., Barrytown, NY 12507,
(B00) 227-2316.

Evolutionin
A Clamshell

More than 100 yvears have
passed since Charles Darwin
advaneed his widely aceept-
ed theory of evolution. And
yet, an intellectual struggle
persists between evolution-
ists—those who believe that
all species including man
evalved from lower life forms
—and creationists, who ad-
here to the Genesiz principle,
Creationists have long point-
ed to the “mizsing link” in the
fossil record to argue against
the gradual adaptation and
evolution of Earthbound
ereatures. There has never
appeared a clear progression
from apes to man, they say,
which proves beyvond a rea-
sonable doubt that the spe-
cies evolved.

But now, palechiologist
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Steven Stanley of Johns
Hopkinsg University has
proved there is no such thing
45 a “missing link"—only
fluctuations in the process of
evolution that cause: species
to develop at varying rates.

Stanley's exhaustive 2-
year study of clam shells
—some more than 17 million
vears old—inchided more
than 43,000 measurements.
Stanley says his data proves
the “punctuational model” of
evolution that challenges the
traditional view that evolu-
tion s a gradual, orderly pro-
cess. His research shows
that major change occurs
when a segment of a species
is isolated and subjected to
intense environmental pres-
sure—from  factors  like
changes in climate, an in-
crease in  predators  and
changes in. the food chain.
The rapid adaptation that re-
sults speeds the process of
evolution relative to geologic
time, which might produce
gaps in the fossil record.

Although Stanley is not
the first to propose the pune-
tuational model of evolution,
his study is considered one of
the most thorough, based on
data collected from fossils in
eastern North America, [ta-
ly and Britain.

The debate will continoe.
But for now, the ball is in the
ereationists”  court—advan-

tage evolution.
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Radio Shack is Headcqguarters
for Affordable Auto Electronics

Top-of-the-Line Stereo With Auto-Reverse and 30-Watt Power

Get a stereo to match the muscle under your hood! Drift-free
digital tuning with six FM/six AM presels, seek and scan.
Dolby® B system for great-sounding tapes. Front-panel 'e"

Low As 515
Per Month «

2497

m Full 15 Watts Per Channel
m Fader m Key-Off Tape Release

m Jacks for Adding Line-Level
Graphic Equalizer and CD Player

Fader for balancing four speakers. Auto-search to quickly find
lape selections. And key-olf tape release 1o preveni damage lo

tapes. “Flat-face” design fits in dash of most late-model do-
mestic and import cars. Muscle up! #12-1934

The Alarm System That Protects Your Car—And You

95 Low As 515
Per Month «

Use the Keychain Remote With Panic Button
To Trigger Alarm From Outside Your Car

jack for connecting a portable compact digital disc player.

This attention-getting alarm keeps
thieves away from your car and thugs
away from you or your loved ones. It is
triggered instantly by unauthorized en-
try 1o doors, hood or trunk—aor by re-
mote, Then it signals the pocket-size
pager up o two miles away, triggers
the siren, or both. Reliable, time-
proven circuitry and sensors help pre-
vent false alarms. Valet bypass swilch
for parking and service. Add extra
swilches and sensors anytime. In-
cludes keychain remote to arm and
disarm syslem, pager, siren and pin
switches. Pager requires 9V battery.
An AC adapter is available, #49-795

Enjoy Your Trip (More!) With Our Micro-Size Radar Detector

95 m Small Enough to Fit
In a Shirt Pocket
m FAST™ Signal Processor

Low As $15 Per Months  educes Faise Alerts

MLE‘HI- RO CONTROL VEFICLE SRCLIWTY BYOTES

- Y et
e e M

FERATE AR

ROAD PATROL XK

POWERYT 2 3 4 8§
e

Don't let costly delays ruin your next trip! The Micronta Road
Patrol XK® guickly and reliably detects moving, stalionary,
hand-hald, pulsed or CW speed radar. Features GaAs
Schottky-barrier diode front-end and dual-superhet design for
incredible sensitivity. It has separaie tones and LEDs for X and
K-band signals, because drivers have lo react to each type of
radar differently. Panel lights auto-adjust to day or night bright-
ness. City/highway sensitivity and volume controls, Get it! So
you won't gel tripped up next time. #22-1617

Includes Carrying Case,
Two Power Cords, Visor
Mount, Tiedown Clips and
Mounting Hardware

"~ Send for Your FREE 1988 Cataiog |

|
I Mail to Radio Shack, Department BB-A-378,
I

Radioe fhaek

The Technology Store”

A& DIVISION OF TANDY CORPORATION

300 One Tandy Center, Fort Worth, TX 76102

|
|
|
| mame %
|

«RAadic Snack ValuePlus® Revolving Credii. Paymeni may vary depending upon [ STREET —

your actount balance, Prices apply at parficipating Radio Shack siores and dealers o )
“TM Dodby Leboratories Licensing Corp. Radar detector nol soéd where prohibited/ I CiTY STATE ZIp

use may bo regulated by state or local iow R e S ——————— ————— —— — s et S _I



TIME MACHINE

75 YEARS AGO: February 1913

Steel Flash

A fireworks show put on by
an electric steel-making fur-
nace lit up PM's cover 76
years ago. In an electrie fur-
nace, huge carbon electrodes
spark up the heat to liquefy
pigiron. Unlike conventional
open-hearth furnaces, elec-
trie furnaces don't introeduce
impurities into the molten
steel. In 1913 the intro-
duction of this clean heat
made possible the large-
scale mamafacture of high-
grade alloy stesl—

a strategic material

for a world on the

eve of war.

—

50 YEARS AGO: February 1938

Flying Wings
The flying-wing concept in-
trigued aireraft engineers in
the years before World War
I1. The no-fuselage “plane of
the future” on PM's cover
would have been made of
stainless steel with a 300-ft.
tip-to-tip wing span.

Northrop borrowed the
design in building 14 172-t.-
wide flying-wing strategic
bombers for the Air Foree
between 1946 and 1949,

But as aircraft designers
became enamoured of the
very efficlent swept wing,
the flying-wing idea never

* really took off.

Super-Car
A spare-no-expense dream
machine of the late '30s was
touted as “one of the most
striking and revolutionary

weight engine powered the
car to speeds of 122 mph.
Features considered note-
worthy then included front-

Driving a dream in the '30s.

Z5 YEARS AGO: February 1963

Folding Wings

PM's cover story a quarter
century ago featured six
homemade fold-wing air-
planes built in response to an
Experimental Aireraft Assn.
contest. The idea was to use
ordinary workshop tools and
readily available construe-
tion materials to build a plane
that you could tow on the
highway with its wings fold-
ed. Your plane had to be so
easy to construct that any
amateur could duplicate your
effort on his first try. Fly
Baby, a peppy open-eockpit
single-seater built by &
Boeing engineer, took top

honors and was praised for
its stroctural simplicity.

Tiny Wheels

Aupstrian trick eyelist Rih-
Aruso rode this miniature bi-
cycle, complete with tires,

Saldl™ currents as the craft moved
=+ through water,

cars ever built.” A light- |

wheel drive and an electrie |°

-

Deep-5ea Sleigh

Divers of this era could ride
in a car with runners instead
of wheels, drawn along the
ocean bottom by a towboat.
Connections to the surface
included a phone line to the
towboat captain and an elec-
tricity line that powered a
spotlight, for operation in
murky depths. A metal hood
protected the operator from

One application was the lo-
cation and recovery of sunk-
en shipwrecks, roles played
today by submersibles and
midget subs.

gear shift, Other luxuries in-
cluded four forward speeds,
an independent suspension
gystem, and an innovative
rubber-lined interior,

—
po= =4

chain, saddle and racing-
style handlebars. His act fea-
tured the obligatory hula-
hoop routine. He also
performed tricks on ice. PM

Spinning midget
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You're sitting at a traffic light next
to a guy in a hot-rod Mustang. He
jumps the green in a squeal of tire
smoke, but bobbles his one-two shift
when he looks over Lo see you accel-
erating past him—as you adjust the
climate control at the same time. Your
friends in the back seat don’t even
realize you're racing, :
Steppin’ out like this can only be |
done ina Super Sedan—a 4-door with
" the tire-shredding performance of a
Corvette, the stature of a Rolls-Royce
and the passenger-pampering ride of

-

PN PHOTOS BY HUMPHREY SLITTON.




LAPPING IN LUXURY

a Cadillae, all rolled up into one won-
derful car. Of course, the price would
buy you a dozen Hyundais, but the
best doesn't come cheap.

There are only four models in this
entire market segment, and annual
sales of all of them put together are
less than one week's production at a
single Chevrolet plant. Now that'sex-
clusivity.

Maserati's twin-turbo 425i is a hot
performer and the easiest to afford at
$34,975. Jaguar has a completely new
X6, the first new Jaguur sedan in
nearly 20 years. BMW likewise has an
all-new big sedan, the 735i. Both are
aimed at Mercedes-Benz's flagship,
the b60SEL, though they cost signifi-
cantly less than the M-B with its
B66,260 sticker price.

To see which Super Sedan has the
edpe, we assembled all the contend-
ers for a few days of driving around
Princeton, New Jersey, to gauge
their status appeal and everday use-
fulness, and another day at English-
town's Raceway Park to measure
their on-track performance.

Maserati 425i

Maserati will zell only 300 sedans in
America in 1985, which makes the
425i the most exclusive production ear
in the country. By comparison, the
2000 5605ELs, 9000 735 BMW: and
21,000 XJ6 Jags look like run-of-the-
mill, mass-production sedans. For
that matter, even Bentley will 2ell 400
to 450 cars in the U.S. thig year.

The 425i is the 4-door version of the
Biturbo, made by adding 10 in. of
wheelbase and two doors to the
coupe. It's still a small car, about the
game size as a Toyota Camry or
Honda Accord.

Like the coupe, the 425i has boxy
Italian styling with a sguared-off
grille, slab sides and an abbreviated
trunk. It looks rather like an Alfa-Ro-
meo Milano, But looks are deceiving,
Under that modest hood lives a lovely
2.5-liter V6 with a single-overhead
camshaft on each bank of cylinders,
And nestled on each side is a turbo-
charger—hence Biturbo—each with
its own intercooler.

The result is a fiendishly full engine
compartment—but also a 4-door se-
dan that is faster and more fun to
drive than many expensive 2-seaters,
Like a traditional Italian sportscar,
the 425i demands to be kept constant-
ly on the boil. Drive it con brio, and it
will zip to 60 mph in 7.6 seconds and
top out around 140, That's very quick.

Thankfully, the 4251 has 4-wheel
dise brakes to mateh its performance.
All the other cars in this class—and
many cheaper cars—now offer ABS,

58

BMW 735i

and al the track, the 425i's stopping
performance didn't measure up to its
ABS-equipped competitors,

However, ABS doesn't ensure
shorter stopping distances on dry
pavement, and in evervday driving
the brakes were terrific,

Driving the Maserati is like driving
a Ferrari racing car, You sit way back
from the steering wheel in the classic
Italian driving position. The steering
is light and easy, the 5-speed gearbox
is a4 joy, and the handling is simply
wonderful, albeit with plentiful un-
dersteer. You can fling the car around
with gusto, and it never puts a wheel

wrong, This is a real driver’s car, a car
for an expert, that simply demands to
be driven flat-out all the time, Every
mechanical feature—handling, steer-
ing, acceleration, shifter and brakes
—i5 bevond reproach.

Unfortunately, there aren't many
places where you can drive at the limit
all the time, Or even any of the time.
And at less than the limit, the 4251 is
less than fun.

This is a small ear, so the interior is
cramped. 1t's also a hand-built car, s0
a lot of the detailing isn't as good as on
vour typical mass-produced Japanese
econobox. Italian designers have
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Bimmer's inténior shows evidance of Teulonic
indusingl designer s touch throughout. Ste-
reo might need engineer fo explain anything
besides on/'off. Steering was light and pro-
B oressive, although handling was more com-
N fortable than sparty. The 7351's 3.5-liler Six
was adequdte, but we're waiting for BMW 1o
graft on anather bank ol cylinders for V12
i power, dus later in the year. Fusebox, which
lortunately is easy o find, packs in 33 sepa-
rale fuses

Sybaritic luxury of Jag intenor includes acres
of real burl walnul and Connolly leather, gooly
digitai/analog insfruments, seal controls on
transmission tunnel. Tall gearing was won-
darlul on parkway, agonizing in the city. Later
production cars now get more power, shorter
gears and substanbally improved accoelera-
tion. True to Brilish tradition, electrical system
was odd, with fuses hidden all over car in
bizarre comers. Heaction to new, contampo-
d rary styling has been mixed

Maserali was relentlessly ltalian, from bus-
drivar slearing wheal 'sealing position to race-
car-like handling. Comion is accordingly limit-
8 ed, but parformance i3 nothing short of vivid
i Twin turbos and intercoolers, 5-speed trans-
{ mission, imited availabiity, make this car fast
and attention-getting, Serviceability s ludi-
crous even for very small Neopolilan me-
chanics, bul you'll open the hood a bot just 1o
show off the engine comparment. La Dolge
Vita! La Dolce Zoom!

i There's still no substitute for a big V&, and
here's the prool. Flagship Benz fell as solid as
the Bismark at any spead, has enough accel-
graton 1o outrun a police car (not recom-
manded) and an outrageous price tag, Con-
rols were classically straightiorward and
N casy iofind. This also applies lo Instrumenta-

§ bon. Complex systems like climate and cruisa
control have simple switches, are unobiru-
sive and incredibly effective. Soals. stearnng
and ride are firm, very comionable

for everybody. 1Us very different
from any other car on the road, and
e [ than most. But realistically,

with only a few miles on it, Deprecia-
tion no doubt will be fierce, and even
relative  bargain  price of

hesn slower than some in getting the

word on  ergonomics, so switches
work the opposite way from what  at the

you'd expect, the seats are uneom-
fortable, and not all the controls are
where voumight expect, Un the other
hand, the =iy white-on-black Jaeger
instruments are terrific.

Owning a 4251 will no doubt be an
adventure. Even routine mainte-
nance will be an ingenuity test, and
replacing an accessory drive belt
might take days. The quality of the
upholstery material and carpeta
seems very cheap, and our test car
was already starting to deteriorate

POPULAR MECHANICS ® FEBRLIARY 968

$34.975 the 425§ seems a bit steep.

On the other hand, this is an [alian
ear, through and through, There can't
be o d-door sedan with more pure
charm, more personality, more ea-
gerness to please, By upgrading the
quadity of the seuting, materials and
construction, adding ABS and clean-
ing up the engine compartment, Ma-
serati could build some sort of ulti-
mate Italian sports sedan from this
car. The basics are all there,

The Maserati 425i is obviously not

it's mot in the same lenrue with the
Jaguar, BMW and Mercedes—which
is why it finished fourth in oar test,

Jaguar XJ6

Sir William Lyons, the founder of Jag-
war, was an artistic genius with a fab-
ulous eye for proportion, He styled
the XJG, which came out nearly 20
vears ago and has been acclaimed as a
classic ever since. For 1985, that car
has finally been replaced with an all-
new car of the same name, the first

)




LAPPING IN LUXURY

Jaguar sedan not designed by Lyons
since the company was founded.

Unfortunately, trying to replace
Lyons' XJ6 is like trying to redesign
Christopher Wren's St. Paul's Cathe-
dral—no matter what you do, it's not
likely to be perceived as an improve-
ment. The new XJ6 is more contem-
porary, roomier and more aerody-
namic, butl nevertheless doesn't quite
manage to upstage the original. On
the other hand, it is being hailed in
some cireles as the best Jaguar ever.

Under the hood, there's a new dou-
ble-overhead-cam 3.6-liter, 24-valve
alloy Six that's lighter and more com-
pact than the classic XK engine used
to power every Jaguar since 1948, In
European tune, the new engine pro-
duces some 220 horsepower. Unfortu-
nately, the first batch of U.S. models,
including our test car, were rated at
only 181 hp, the sacrifices largely at-
tributable to compliance with U5,
EMIssions regs,

Jaguar has a running fix in for this
glaring disparity, an increase in com-
pression ratio from 8.2:1 to 9.6:1
that's worth 14 additional hp. As our
test results indicate, this is badly
needed. Even on Raceway Park’s
high-traction surface, the XJ6
couldn't pet under 19 seconds for the
quarter-mile, at only 77 mph, and 0 to
60 was a mediocre 13 seconds. A
$6000, 58-hp Ford Festiva is quicker.

The extra 14 hp should make these
performance numbers better, but
what this hefty sedan really needs is
the 262-hp V12 that powers Jaguar's
X.J-8 coupe. This is an option that's
coming, but not for at least another 24
months.

Like a Rolls-Royce, Jaguar com-
promizes a bit in handling in order to
get a soft, luxury car ride. The X.J6 is
noticeably slower to respond to steer-
ing inputs than its competition, and
seored rather average marks in most
of sur track tests. On the road, how-
ever, it's a pleasant car, and once you
get it up into the B0- and 100-mph
range, it will sit there all day without
waorking up a sweat. On-center steer-

SPECIFICATIONS AND DIMENSIONS

ing feel is a bit numb, but high-speed
stability is superb.

Jaguar introduced dise brakes to
LeMans 35 years ago, and ever since
has had the reputation of building ears
with excellent stopability. The XJ6is
no exception. Thanks to four huge
dises with ABS, gliding to a stopisa
cinch from any speed.

The British do Tory Traditional like
nobody else. The Jaguar's leather-
lined interior, spiced with real wood
trim, is the nearest you ean come, this
side of a Rolls-Rovee, to a traditional
English men's club on wheels. The
driving position is very good, and the
oecupants are appropriately pam-
pered with excellent appointments
and a rich aroma of Connolly leather
that lends just the right aura of so-
phisticated self-indulgence.

Surprisingly, the design of the
front seats limits rear toe room, and
the long Jaguar trunk has little more
luggage room than that of the much

smaller Maserati. Two couples travel-

ing away for the weekend could very
well have a hard time fitting all their
luggage in this trunk, at least if they
were dressing up to the level that the
car demanis.

The XJ6's controls are disconcert-
ing. The electronic turn signals—op-
erated by a switch, rather than a me-
chanical lever—take some petting
used to. So does the peculiar U-
shaped pattern for the shifter.

Overall, the new X.J6 seems to be
very much in the Jaguar tradition of
world-class luxury sedans. There are
likely to be those who will prefer the
styling ofits predecessor, but the new
exterior still preserves the grace and

proportions tﬂat have made this car a
perenma] favorite while bringing its
aerodynamics and detailing up to date
with its contemporaries. However,
the new Jag's power shortage leaves
it a few yards behind its competitors
in terms of performance, which is
where it seems likely to remain until
the V12 edition comes along,

BMW 735i

Like the X.J6, the 7351 is all-new from
the ground up, and it's a stunner, dra-

matieally prettier than the previous 7-
series sedan. The 7351 is conservative
but nevertheless exhibits a comtem-

flare. A drag coefficient of just
0.32 is excellent for a full-size produc-
tion sedan, too.

The 735i is almost Japanese in its
level of sophistication and electronic
gadgetry. Yﬂ addition to the expected
antilock brakes, the car has ASC—an-
tispin traction ‘control—to eliminate
wheelspin under acceleration. The
suspension 18 electronically adjust-
dble for Normal or Sport handling and
is automatically self-leveling. The
steering is progressive and the 4-
speed automatic transmission can
have its shift points switched from
Economy to Power, or locked in gear
until manually shifted.

This is not to mention the comput-
er-controlled elimate econtrol and
state-of-the-art sound system. Alto-
gether, there are some 33 separate
fused eircuits in the fuse box, so tight-
ly packed that BMW supplies twee-
zers in order to change fuses,

Happily, it all works. The 2-ton 7351
is too heavy for its 3.5-liter Six to
make really spirited headway under
acceleration, and its Pirelli PE00 tires
limit adhesion, but the car is other-
wise an excellent performer at the
track and infinitely pleasing to drive
on the road. Put the suspension and
transmission in the Sport settings,
and this car can be thrown around like
a Maserati, yet has the high-speed
stability of a Mercedes—not surpris-
ing, considering the A urubaknrﬁeﬁ
tage of both, It's totally predictable
and viee-free,

Like the exterior, the interior of
the 7-Series has been totally rede-
signed. And “designed” is the o
tive word. Germany is the world lead-
er in ergonometric office furniture,
and the 7-Series has the same funec-
tional, comfortable and upscale feel-
ing as the best products you'll see at
the Frankfurt Orgatechnik furniture
exposition. Obwviously, an industrial
designer has been at work here, with
commendable thoroughness. Every-
thing is logical and in the right
spot—a great driving environment,

FRICE WHEEL-
BASE AS TRANS- BASE LENGTH WEIGHT
MANUFACTURER/MODEL PRIGE TESTED ENGINE MISSION {in.) {in.} {1b.}
Maserati 425i 534 975 534,975 187:hp SOHC 5-spaed 102.4 1746 2800
z.ﬁ-rl‘;w W manual
Twin Turbo
Jaguar XJ6 47 500 47,900 181-hp DOHC 4-speed 113.0 196.4 as0a
3 .B-litar Inline-6 automatic
BMW T35i 48,500 51,5680 208-hp SOHC &-speed i11.5 1933 3880
3. 5-litwsr [lina-6 Altomalic
Mercedes-Banz S60SEL 66.260 E7.760 mﬁ SOHC 4-spped 121.1 2081 4080
G.g-litar VB automatc

. Best spead whila weaving
G-foroes genaratod during

Bl

seven cones placed 100 1. apart; the
-glate comarning around a 200-f-dia.
. The number of standard-size grocery bags thal will stand upright (1-m. MWMIHMMEWMW

u'uq:ead tha better ihe transient handling.
=glockwise, cow=counerciockwisa,
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Performing behemoth: 2V tons, 155 mph.

LTHOUGH it won't make its debut on
rican highways until next year, the
Bentley Turbo seems o have the right stufi
—parigrmance, prestige and a prodigious
price tag—io take a prominent place among
the leading luxury lappers when it does.
Sampled during a recen! praview in En-
gland, the Bentiey's turbocharged, 300-hp,
6. 7-liter V8 is capable of hurling some 5000
pounds of meticulously painted steel, hand-
stitched leather and hand-finished walnut to
60 mph in about B seconds, with a quarter-
mile coming up in aboul B more and top

1989 Bentle Turbo- The Heavyweight Contender

speed governad (o a mere 155 mph by the
car's computerized rav limiter.

The marketing aim is to caplure the youn-
ger, affluent executive type who wanis o
move up from Mercedes bul isn't quite
ready for the sluffy Rolls-Royce image.
When it finally reaches these shores, look
for the Bentley Turbo to have a price tag
consistent with its curb weight and position
in the prestige market. Rolls-Royce Chair-
man Peter Ward is estimating batwoen
£130,000 and $140,000, depending on pre-
vailing exchange rates —T.5,

In Germany, you can already buy a
750i. This is the same car, but with a
300-hp, 5.0-liter V12 made by putiing
two of BMW's 2.5-liter Sixes on a
common erankease. Another 100 hp
and the T-series sedan will post a for-
midable challenge to the Mercedes
H560SEL for absolute supremacy. No
doubi, when the V12 (in the long
wheelbase 7T50iL edition for the U5,
market) arrives later this year, it will
raise the price of BMW's flagship to
somewhere near $70,000,

Mercedes-Benz 560SEL

Although it's surrounded by increas-
ingly tempting alternatives, the
560SEL is still King of the Road—the
Best Sedan in the World. It's easy to
see why. This is a big car, with room
for five adult passengers, a huge
trunk and a 121-in. wheelbase, the
same as a Cadillac Fleetwood
Brougham. The styling is an aerody-
namic update of the solid, Teutonic
look Mercedes has been selling suc-
cessfully for decades. It looks and
feels like a big, expensive car, just as
it should.

An endearing policy at Daimler-
Benz AGisto Iuﬁp preserve the resale
value of used Mercedes hy making
sure that every new Mercedes bears a
family resemblance to every old Mer-
cedes, while becoming increasingly
rounded and aerodynamic with each
model change-over. This car's basic
body shell came out in 1981, and is
reaching the tail end of its model run,
and a new S-class sedan is in the

works. Still, this Mercedes looks like
every other Mercedes and doesn't
luok dated, The 560SEL you buy now
will still look good in the '90s.

You can buy this same car for less
money with either a 3.0-liter Six or
4.2-liter VE, but the engine of choice is
the 238-hp, single-overhead-cam 5.6-
liter V8. Supposedly, Mercedes is
working on a 300-hp V12 made by put-
ting two 3.0-liter Sixes on a common
crankcase, but it will be years before
this engine appears, if at all.

No matter, The 560SEL may be big
and heavy, but it goes like stink—0 to
6 under 8 seconds, the quarter-mile
under 16 seconds at nearly 90 mph and
a top :sﬁc&d around 150 mph. This
makes the big Mercedes the best-per-
forming 4-door sedan in America, and
one of the fastest cars in the country.

Of course the 560SEL comes with
4-wheel disc ABS brakes, and its all-
around braking performance is fabu-
lous. It also sticks surprisingly well,
and was nearly a match for the little
Maserati 4251 in our slalom and skid-
pad tests. Any time you can get a 2-
ton sedan to pull over .80 G, you're
daoing good.

This is largely due to Mercedes fi-
nally fitting decent Michelin MXV ra-
dials on the 560SEL, after years of
using lesser tires. The Michelins are
much narrower than an American
manufacturer would specify on a car
of this weight and performance capa-
bility, but who ean argue with sue-
cesa! It would be fun to see what one
of these ears could do at the track with

a set of ultrawide Goodyear Gator-
backs or something similar.

Driving the 5605E L is simplicity it-
self. The ear is predictable, straight-
forward and relaxing. Truly high-
speed travel is effortless, and no
matter what kind of situation you get
yourselfinto, the car always grives vou
the confidence that you can get your-
self out again. You'd have to be really
ham-fisted—or singularly unlucky
—to hurt yourself in one of these cars.

Where the 560SEL really shines is
in ergonomics, an area of design that
Mercedes perfected long ago. Every
control is in the most logical place, the
analog gauges are easy to read, the
big wheel is comfortable to hold, the
steering has just the right amount of
feel, the automatic shifter is logical to
ghift manually or automatically, and
the bucket seats will take you through
an all-day drive without fatigue.
Thoughtful touches abound, from the
standard airbags and 10-speaker
ﬂnund s};&tﬂm to adjustable rear pas-

r footrests.

o question, $68,000 is a lot of mon-
ey for a car. But all things considered,
ineluding performance, comfort, sta-
tus, resale value and warranty cover-
age, the 560 SEL is a better buy than
any of its competitors. It's a wonder-
ful machine, an automotive icon and
the feeling of superiority it provides is
rare at any price.

Though the competition is steadily
closing in, the 560SEL is still the best
sedan in the world. In fact, it just
might be the best car. Period. P

TEST RESULTS

GAS MILEAGE CARGO INTERIOR TEST ROAD
EPA city Vi-MILE "-“'I ELALOM' SKIDPAD®  VOLUME' Bﬂg TRACK TRACK ﬂ'l'Ellll.lr
PM test) (sec. (@ mph)  0-60 un Illl ) (mph) (eweew)  (ew. 1) NI RANKING® MANKING'  RATING
1312.85 16.332 (@ 84.98 1.8 166 59.29 B0 B4 14 13623 3 4 4
1814.79 18,057 @ 77.31 13.10 124 54.96 T4 T4 15 143.94 4 3 3
1416.18 17.150 (@ B4 66 9.85 138 55.86 T8 kx| 1567 90 2 2 2
13/13.48 15,585 @ §8.32 7.78 141 57.68 J7R.81 22 168,66 1 1 1
4, Froni-soat width ® headroom x + rear-seal widih » hoadroom » lagroom 1000,
£ Poinis are awarded from besl (1) o worst (B) in mach calegory. Fewest total posnts ranks first, and 5o on.

6. Subjectve ranking on the road by a team of testers, cars are graded by | of test irack results.

7. Average of Test Track and Aoad Test ratings. Foad Test score broaks ies. Bold numbars show best parformance. 6l
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A complete teardown analysis
of America’s first all-new
production multivalve engine.

QUAD 4

AT’Sthe No. 1 competitive defi-
ciency of American cars versus
import nameplates—particularly

Japanese nameplates—today? Opinions
vary, but the answer that comes up most
often is powertrains.

While Japanese manufacturers have
been rushing a veritable tidal wave of new,
high-tech powerplants to market, Ameri-
can manufacturers have been struggling to
keep pace with engines that belong largely
to a bygone era. Good old pushrods and 2-
valve combustion chambers may still be
fully eapable of getting the job done in most
applications, but they lack the marketing
technoflash of the twin-cam, multivalve lay-
outs of so many competing makes.

Apgainst this background, the new Gener-
al Motors Quad 4 acquires special impor-
tance. Though its design doesn't really
blaze any new trails, it is nevertheless the
first domestically produced, mainstream
multivalve engine to come down the pike.

And this, in turn, makes it worth a close
internal inspeetion. Designed by the Buick-
Olds-Cadillac  powertrain  division, the
Quad 4 began with a clean sheet of paper,
unhampered by requirements to use exist-
ing tooling or components. Design goals for
an engine meant to be a bread-and-butter
corporate powerplant until the turn of the
century included not only specific horse-
power, torque, fuel consumption and emis-
gions numbers, but also high reliability.
Andjust as important, it had to be an engine
that could be cost competitive.

The idea of four valves per cylinder is far
from new. The eszence of developing power
is to move fuel/air mixture into and exhaust
gases out of the cylinder as efficiently as
possible, a process that's largely a funetion
of valve area. There's a limit to valve area
with only two valves, and that’s the diame-
ter of the cylinder, minus a little room for a
valve seat. And even as the design ap-
proaches this size, there's a point of dimin-
1shing returns: Valve ports too close to the
cylinder wall don't flow well because the
wall iz in the way. A 4-valve design im-
proves port area and provides the inherent
advantage of a central plug location.
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The “bang” inside your combustion cham-
ber it really a relatively slow-moving flame
front, spreading in all directions like a grass
fire from the sparkplug electrodes. The
Quad 4’s combustion chamber is not the tra-
ditional hemispherical or pent-roof design
usually used in 4-valve motors. Note the
ridges between the intake valves, and also
between the exhaust valves. They're there
as aerodynamie aids, to smooth gas flow in
and out of the ports. Also notice that the
combustion chamber squish band snuggles
up in between the intakes, and right up to
the exhaust seats. The idea was to achieve,
with the dish in the piston top, a 9.5:1 com-
pression ratio. The dished piston makes the
combustion chamber more nearly spherical,
g0 even low-oetane gas burns without deto-
nation. The sparkplug sits on a little hill
between the valves, raised 4 mm above the
rest of the head. This places the plug gap,
where the flame front starts, eloser to the
theoretical center of the idealized spherical
combustion chamber.

The result is a flame front that progresses
evenly throughout the combustion cham-
ber, providing more complete combustion,

Putting the exhaust ports at the rear of
the eylinder head, closer to the catalytic
converter, allows the converter to heat u
rapidly from a cold start. Combine this wit
complete combustion, and emissions meet
standards without an air injection pump,

The EPA emissions test cyele favors
part-throttle operation, where most en-
g'mes spend most of their time, so one major

esign priority was reduced friction. Cylin-
der bores, for example, are polished toa 10-
micro-in. surface. One side benefit of this
technigue i very low blowby, permitting a
simple metering orifice for crankease venti-
lation instead of a conventional PCV valve.

To further reduce friction, rod journal di-
ameter was reduced, while journal width
was increased to handle the loads. Rods are
machined so accurately that no balancing
pad is used for final weight matching—the
rods are virtually identical.

MNormal practice for overhead-cam en-
gines calls for boring a hole directly in the
aluminum to hold the steel lifters. Differ-

PHOTOGRAPHIC FHOTOS

MIKE ALLEN
Asst. Auto Editor

Cutaway Into Quad 4 cylinder
head |above) shows 4 valves
per cylinder. Parts lald out |op-
posite] make up inline Four.
Top row: Iignition coll assem-
bly, ignition module, heatsink.
Second row: timing chain,
sprockets, timing cover, water
pump, cam carriers and lifvers.
Third row: pistons with rods,
stalnless exhaust manifold,
head with valves, fuel rail, oll
pickup and intake manifold.
Bottom row: crankshaft, cast-
iron block, windage tray. oll
pump and oll pan.
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The aluminum-alloy head
(above) has subtie aerody-
namic shaping In combustion
chambers, room for water
passage between exhaust
seats. Tidy hydraulic lifter

[right. top) is only 35 mm in
diameter, has close-toler-

ance fit to bores In cam carri-
er, Iron Insert in alloy cam
carrier (right. middle| pre-
vents clearance change with
temperature variations. The
1-into-4 equal-length Intake
manifold [right, bottom] is
fabricated from thin-wall al-
loy tubing which is welded

to cast flanges.

QUAD 4

ences in thermal expansion dictate large
enough clearances to require a large, deep
bore to keep lifters from cocking sideways.

The Quad 4 employs a different approach.
In order to reduce contact area between the
lifters and their bores, an iron insert is cast
into the cam carrier, Clearances between
the lofter and bore are so close that a robot
is used to install them because it's too diffi-
cult for a human operator to get them in
straight consistently,

Camshaft and water pump are both driv-
en by a double-row timing chain, which
should last as long as the engine. The gero-
tor oil pump is geared directly to the crank.
This tiny 35-mm pump turns at a substantial
overdrive to the crank, rather than at half
speed like a camshaft-driven pump. High
capacity is necessary to provide oil flow to
the piston cooling orifices drilled into the
connecting rods. These orifices index with
the oil gallery in the rod journal once per
revolution, squirting oil onto the bottom of
the piston crown.

Computer-aided design and manufactur-
ing (CAD/CAM) techniques figure heavily
throughout the Quad 4's development histo-
ry. Computer modeling makes it possible to
caleulate the strength of a component with-
out having to make it and break it.

“That means we can simply try some-
thing like increazing the dimensions of a
gusset or fillet, rather than simply making
the entire component thicker. This saves
considerable time, and allows us to try more
solutions to any design problem before we
reach the prototype stages,” says Don
Miles, chief engineer on the Quad 4 team.
That computer network also tracks every
engine as it passes down the line, recording
all the vital dimensions. If there's a prob-
lem, corrections can (and are) made imme-
diately, either by management or more like-
ly by the operator of the machine. There is
no separate quality control staff.

It takes over 18 years of seniority to even
apply to work in the Qltmd 4 plant, There are
no time clocks. “We know who's here. We
know what's getting done,” says Miles.

Rather than hot-test selected engines at
random, B-O-C goes to elaborate lengths to
ensure that every engine coming down the
line is right on. Problem engines should be
detected by automated equipment and re-
turned to the station where the fault was
committed.

For example, rather than simply squirt-
ing the engine full of oil, a fitting pumps in
the requigite amount under pressure at the
oil filter adapter, At the same time, an elec-
tric motor spins the engine while a comput-
er monitors the oil pressure “signature” at
the gauge sender. The computer can even
tell the difference between a missing bear-
ing shell and a leaky fitting. A side advan-
tage is that the engine is completely oiled at
the first twist of the key in the vehicle.

Traditional ecasting methods for iron
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blocks have limitations as to how thin the
cylinder walls can be. Sand molds are
poured full of molten cast iron, and after
cooling the sand is washed out.

Handling and assembly tolerances that
go with traditional methods often result in
core misalignment. The result is holes for
cylinders that aren't always centered
around their design dimensions. Also cast
into the block are machining pads, places for
the block to be gripped by the fixture while
the cylinders and crankshaft tunnel are be-
ing machined.

In the traditional block casting, every
critical dimension is pegged to the machin-
ing pads. However, the pads are not formed
by the same cores as the cylinders, but by
the cores that form the relatively unimpor-
tant water jacket on the exterior of the en-
gine. Tolerances creep in, and the eylinder
bores can vary considerably in their place-
ment Quad 4 blocks, by contrast, are cast
with carefully interlocking cores, eliminat-
ing many of the tolerances that commonly
result in fitting the cores together,

The crankshaft center counterweight has
several notches machined into its perime-
ter. Bolted into the block is a sender for the
computer, and the ignition eoils live in the
valley between the cams. Each of the two
coils fires on both the compression and ex-
haust strokes, and they are both mounted to
a large plastic housing that has the high-
voltage ignition conductors cast inside. So,
there are no points or moving parts.

In fact, there is no provision for setting
the timing at all—it's fixed when the
notches are machined onto the crank.

In 1988 trim, the Quad 4 produces 150 hp
at 5200 rpm and 160 Ibs.-ft. of torque at
4000, That's 1.08 hp per cu. in., more than
any current production small-block V8, and
at a “dressed" weight of just over 300
pounds. Perhaps even more important, 80
percent of the Quad 4's torque is available
all the way down to idling speed. And wait-
ing in the wings is a 180-hp normally aspi-
rated version, probably available in 1989, as
well as a 230-hp turbo. ™
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Computer-activated hydraulics will give
tomorrow’s suspensions a mind of their own.

BY PAUL VAN VALKENBURGH
PM llustration by Jeff Mangiat

t's 4n execiting time to be an automotive engineer—in
electronics, engines, aerodynamics and especially
suspensions and vehicle dynamics. This also means
that soon it's going to be even more exciting to be
a customer. Today a handful of new owners are proudly
showing off their new 4-wheel-steering Hondas and
Mazdas, and a few auto journalists are being wowed
by test drives in “fully-active” suspension proto-
types. But in terms of what lies just down the
road, these innovations are only the beginning,
Lotus started it all, with a system designed
to keep its Formula One cars from bottom-
ing on the track under the tons of aero-
dynamiec downforce generated at ﬁup S
speed. From the rarefied air anlﬁ
Lotus went on mdmmnmﬂm
system's real-world & o

mnnEBpﬂL!hl‘hn."
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Active Suspension

Of The Future

PM concept shows suspension design
using components bearing little
resemblance to those used today.
Hydraulic slider and ram, which
replace springs and shocks, control
ride height, pitch and roll. Smaller
rams set steering, camber, caster and
toe-in, and reduce side-loads on
vertical ram while cornering (arrows
show up and down, and pivoting
movement). High-center rims provide

plenty of room for suspension
components inside the wheel.

Steer-by-wire system uses no
mechanical linkages.



to a question nobody asked. Or it may remain as a small
contribution to more exotic systems.

In fact, there are easier ways to make a car more manen-
verable, and, in the electronically sophisticated car of the
future, other ways to make it more responsive and stable.
But when the true fully-active “intelligent” suspension (or
at least pretty-smart suspension) arrives, within a decade
of its introduction we may all be wondering how we ever
did without it.

The sensationally obvious advantages of active suspen-
sions have already been well-noted, especially the concept
of a “stable platform.” This means that the onboard com-
puter controls hydraulic suspension rams to keep the car
from pitching or rolling during the most violent maneu-
vers. Although this may look strange, and feel strange to
the new driver, Corvette project engineer Ken Hanchett
says there doesn't seem to be a need for any pitch or roll,
“Even novice drivers do quite well with the car held dead
flat,” he observes,

The feel is almost as if the car ig disconnected from the
ground, and is being “levitated” around by some unseen
foree—which, in fact, it is. Hanchett does admit that it
might be necessary to develop other driver feedbacks to
replace the roll sensation, to provide better clues when the
car is getting close to the limit of adhesion.

Also, computer logic and external power (the defining
characteristie of “active” suspensions) can do a better job
than any kind of “passive” spring, providing almost com-
plete absorption of the most severe road impacts, At the

(OMN CAGE]

ROTOR
(CAST IP RIM

ELECTRICAL DRIVE

Transmitzion can be replaced with direct electrical drive. Motor
windings could be cast directly into plastic wheels.

ACTIVE SUSPENSION OF THE FUTURE

same Lime, vehicle response and handling are not only
improved, bul they can be modified instantaneously, to
suit the driver or the conditions.

And finally, it becomes a trivial add-on to lower or raise
the entire car at whim, whether for better aerodynamics
at speed, or for easier tire changing or for payload leveling
—although these features are already available with some
pneumatie systems. Which brings up a controversy as to
“Who's on first?

Name games

Lotus was already threatening lawsuits against the Wil-
liams Formula One team for using the term “active sus-
pension” for the Williams race car, when it merely had a
comparatively simple aerodynamie load-leveling system.
The 1988 Lincoln Continental and the Mitsubishi Galant
are available with the first production active suspensions
—somewhere inbetween simple load leveling and complex
pitch/roll correcting. These use pneumatic “helper”
springs co-axial with the existing coil springs and shocks
—an evolutionary step up from load leveling—and control
each spring booster independently for roll and piteh.

But to Lotus, it's not fully active unless you throw out
the entire spring, shock and antiroll bar, and replace ev-
erything with hydraulies. Lotus argues that there are a
number of limitations to a pneumatic helper system, such
as response time, though these systems—particularly the
one employed on the new Continental—have drawn posi-
tive reviews.

WITH DRIVE AXLE

Conventional drive axle could snake between two smaller sliders.
Front wheel would need some way to pivot for turms,

&8
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Tomorrow

But that's today, or at least the near future. Speculating on
suspension specifies beyvond the year 2000 is a bit more
difficalt. Une limitation is that the corporate engineers
developing tomorrow’s suspension technology aren't in a
position to discuss their work openly, even if they wanted
to. As a result, our forecast is woven of hints, cross-refer-
ences and years' worth of shop talk with guys whose favor-
ite topics are yaw, roll gain and polar moment.

Computer-controlled power-driven suspensions will be
the centerpiece, of course, but they won't stand alone. To
dccuralely prognosticate, one has to consider the implica-
tions in combination with other developing innovations in
tires, wheels, electronic controls and sensors, and chassis,

The most dramatic implication is that continual in-
creases in wheel size (diameter and rim width) should
make it possible to design the entire suspension inside the
wheel. In fact, it is almost predestined, to make efficient
use of what would otherwise be four large volumes of
wasted space. Tires become wider for obvious traction
reasons, but tire section height also drops (larger diameter
rims for the same tire diameter) to et stiffer sidewalls for
quicker response. Also, inthe case of the radical new Con-
tinental design, the inside rim clearance is increased to
provide run-flat capability, Put the two together, and it
should be possible to get 20 in. of vertical travel space
inside a tire and rim with conventional overall diameters.

One possible answer to the problem of how to mount the
tires is truck-type split rims, or serew-on bead seats. The
assembly could be economically based on trade-ins, allow-
ing the old worn-out tire to be vaporized off and the life-
time composite rim cycled back into production.

The wheesl face of the next century will surely be flat and
nearly flush with the tire sidewall for asrodynamic rea-
sons, as rotational aerodynamics becomes the last drag-
reduction trick. It has been found that just a free-gpinning
wheel has considerable aero drag, which can be reduced
significantly with smooth tires and wheels, and a smooth,
snug enclosure, Incidentally, variable-pressure tires may
also be possible, to go one step further in the trade-off
between ride and handling, tire life and fuel economy.
Already we have tire pressure monitors, which could
bleed the tires down, but it will take some clever plumbing
to add pressure to a spinning tive,

Starting over
If it's exeiting to be involved in spectacular innovations,
it's also frustrating, as decades of accumulated knowl-
edpe—in existing designs—ypets tossed out the window,
To appreciate the space advantage potential of an active
suspension, it's necessary to understand the current tech-
nical problems and solutions. To minimize geometry
changes with wheel travel, and vet have a soft ride, it has
been necessary to make suspension control arms longer
and longer, or with very complex intentional flexures.
Porsche's Weizsach axle minimizes trailing throttle
oversteer by putting a rubber bushing into the control arm
attachment point that squishes with cornering loads, and
changes the rear toe-in. Now, with eomputer-controlled
travel, there is less (or no) concern with trade-offs such as
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TIRE SEATING

CONTI
SYSTEM

CONVENTIONAL

SYSTEM

Conventional rims have deep drop center. The Contl system uses
raised center section, inside-out bead setting. Beads also might be
screwed or bonded permanently to rims.

INTEGRAL BONDED RIM

SCREW-ON BEAD SEATS

TIRE SEATING ON HIGH-CENTER WHEEL |

antidive, antisquat, antiroll, camber change, bump steer,
camber compliance and 50 on. The wheel is told where to go
and it goes there,

Soif there’s room for all the suspension hardware inside
the wheel, how might it be designed? Current prototypes,
of course, utilize existing geometry designs (very poorly)
and simply replace the conventional spring/shock with a
hydraulic ram. But if exotic geometries are no longer nec-
essary, the wheel bearings can be attached directly to the
ram, and the ram evlinder anchored relatively simply to
the chassis (perhaps with some vibration isolation).

The large pivot-pedestal shown in the cutaway would
distribute suspension loads over a wide area on a mono-
coque-composite chassis. With the highly stressed bottom
of the gimbal-knuckle attached to the freely pivoting ram,
the top MacPherson-like slider would bear light lateral

{ Please twrnt bo poage 134)
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TOUCHDOWNS

How TV will cover Super Bowl
XXII for 120 million viewers.

BY FRANK GIFFORD
FM Fhotos by George Lange/Qutline Press

was set to open the telecast of Super Bowl

XX at Stanford University inJanuary 1985,

Roone Arledge, our producer for that tele-
cast, was in the production truck outzide the sta-
dium counting down, “Ten, nine, eight .. .."”
When he got to “five” he suddenly said, "Be great,
there are 120 million people watching . . . three,
two, one , .. .

This was Roone's way of saying, “Relax, take it
easy, everything is fine,” but it reminded me at
the last moment that this was the greatest show in
television sports. | just managed to gel my open-

ing sentence out all right.

We like to kid ourselves by sayving that Su-
per Bowl XX 11 will be just another game. Our
erew at ABC Sports—including my  col-
leaguesin the announcers’ booth, Al Michaels

and Dan Dierdorf, our producer Ken Wolfe,
our director Larry Kamm, our engineers, ¢cam-
eramen, replay techniciang, soundmen and
statisticians—hus already broadeast a full sea-
son of Monday Night Football pames through-
out the autumn.

Why should this one be any different? The
Super Bowl audience, although much larger, is
quite a bit like the Monday Night Football au-
dience—made up of the world's football fanat-

ics, to be sure, but also a sizable percentage

of casual viewers, many of whom know
very little about football,

Because of this, it will be a mistake todip
too deeply into our bag of technical tricks, We
coulid confuse this audience with a jumble of in-
stant replays, split sereens and isolations. We will
aeek to walk a delicate line, because at the same
time, this is the Super Bowl, and we want to be

able to bring extra nuances to our coverage.,

To do this, our engineers and technicians will
have loaded up Jack Murphy Stadium with more
cameras, more microphones, more miles of wire
While ABC's Frank Gifford |left] tells the story from the broad-
cast booth, sideline technology captures the play-by-play (far
left). Parabolic microphone targets only sounds from the grid-
Irom, ot the roar of the crowd [top). Handheld camera allows
flexible coverage and quick escape from explosive field action

|[middie). Mobile camera crane combines stability with silkoy-
smooth camera movement |bottom).
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Olymplan Crane
adapts for platform
camera setup
[above] or jib arm
configuration
[below|.

LOAD CAPACTTY
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and assorted electronic gizmos than ever before,

Officials in San Diego decided to add 20,000 seats to
Jack Murphy Stadium prior to the Super Bowl, and that
meant that camera locations we had used in the past
might not work for us this time around. And because we
use more cameras in the Super Bowl, we have to plan
mare carefully.

At a normal game we use three cameras in the press
box, one to cover the Sl-vard line and the other two to
focus on about the 20-vard lines at either end of the
field—a configuration basic to fodtball coverage. But a
camera takes up about 8sq. ft. of space—and that spaceis
in great demand for the Super Bowl. So for this event our
technicians supervised construction of camera platforms
that extend outward from the press box.

Normally, we have eight other cameras on the side-
lines, but the Super Bowl allows us the luxury of adding
extra cameras, perhaps 20 in all. For example, on this
day we will have four end-zone cameras, one high and one
low on each side of the field.

UUT. AS the plans progressed for the additions to
B-]atk Murphy Stadium, we encountered problems

with our end-zone camera positions, Ken and
Larry worried that the camera platforms might not be
very stable, especially as 70,000 fans worked themselves
into a frenzy. In addition, the platforms would have im-
pedded the views of a few spectators, and this is some-
thing that we work hard to avoid. We were concerned
alzo that the cameras might be vulnerable. As every
football fan knows, the action often carries past the pe-
rimeter of the gridiron. Escape is an option for a still
photographer or the operator of a handheld TV camera,
but not for a camera on a fixed platform.

Larry came up with the solution. By using a motion
picture crane set back from the safety line, he could posi-
tion the camera on a stable, yet movable platform.
Enown as the Olympian Crane and manufactured by
Leonard Studio Equipment of North Hollywood, Califor-
nia, the 1800-pound electrically propelled platform can
carry a 1500-pound payload. Its jib boom, extending as
high as 20 ft., can tote an additional 600 pounds, The
hydraulic variable-speed lift provides smooth transition
in vertical position, critical for our camera work. On Su-
per Sunday the base will be set back 12 fi. from the safety
line while the camera sits forward on the arm of the
crane, above danger. If a spectator’s view is blocked, it
will be only briefly as the camera moves up and down.
I N THE Super Bow| we will have the luxury of 10 tape

machines to provide replays, and here is one area

where we really have to exercise caution. The idea is
not to overload the viewer with replays (as, in my opin-
ion, some Super Bowl telecasts have done), but to show
selected shots of key plays.

Last vear, we added Super Slo-Mo to our coverage, It
iz a higher quality replay system than was available in
the past, recording more frames to produce a picture of
incredible elarity. For the Super Bowl, we will tie it in to
more handheld cameras than ever before, so we antiei-
pate some spectacular replay coverage.

Larry would like to do something in this Super Bowl
that is already feasible, but NFL executives will not vet
allow it. That is to install a tiny microphone in the helmet
of an interior lineman to bring you the actual sounds of
the tough life in the trenches. ABC used such a micro-
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Production truck is nerve center of broadcast, as ABC personnel
gulde coverage and compile Super Bowl information.

phone in its USFL coverage a few years back, but it is no
secret that football players utilize colorful language, and
so the NFL remains hesitant. We could solve that prob-
lem by using a 2-second delay, or using the sound only on
replays when we have had a chance to monitor it first but,
alas, that will have to wait for another year.

HAT we will do is use additional parabolic mi-
w-:-mphnnes on the sidelines to provide more

complete audio coverage. Normally, we use
only a single parabolie, In the Super Bowl, we will have
twao on each sideline.

Our engineers construct our parabolics for us. They
first have a plastic dish, measuring either 18 in. or 24 in.
across, fabricated to our specifications. Then they attach
an Electrovoice 635 microphone at the center. The micro-
phone itself is a fairly standard piece of broadeasting
equipment, but when mounted backward, facing into the
dish, it picks up only focused soundwaves,

On Super Sunday, Al, Dan and I will begin by review-
ing our broadeasting strategy. Just as the two opposing
teams have a game plan, so do we. We have reviewed the
game films tenaciously.

As the game gets underway, we will be aided greatly
by two men who are whacko over numbers, George Hill,
our statistician, will be with us in the booth, taking copi-
ous notes, although he will be able to spout most of the
key stats from memory. Researcher Steve Hirdt will be at
his computer congole, studying patterns and tendencies.

HE MAIN production truck will be a hub of activi-

I ty. Larry and Ken sit in front of 30 television moni-

tors, flanked by a technical director and an audio

director. As Larry calls for the shot he wants, these men

push the approprate buttons, providing the picture you

see and the sound you hear. Ken will also help Dan set up
his Telestrator diagrams (see sidebar).

Whenit's over, there will be a winner and a loser on the
field. But for us in the booth, the final gun will signal a
beginning as well as an end. For even as the erowd makes
its way out of Jack Murphy Stadium, our technicians will
begin breaking down the equipment and packing it safe-
ly. They will work through the night, until after sunrise,
when they begin the long haul to Calgary where, in less
than a month, we will begin our eoverage of the Winter
Olympics, M
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Dan Dierdorf’s Telestrator

HE VERSATILE
I Telestrator 440
Video Graphics

System is the perfec
tool to add a measure
of pizazz to football
coverage, and ABC
has placed it in the
large, capable hands of
Dan Dierdorf, who will
use it to simplify some
of the complexities of
play in Super Bowl
XX, T o

The Telestrator is a "Hot” sheet of conductive plastic
product of the Chica- ©oats Telestrator monitor.

go-based Interand Corp. The package is comprised of a
13-in. video monilor, digital slow-scan unit, electronic,
stylus-controlied graphics system and a modem.

When Dan diagrams the aclion of a replay, he watches
the very same image you see al home. What he draws on
is a "hot” sheet of transparent conductive film attached to
the monitor. As his stylus moves, the film sends high-
frequency radio signals to a microprocessor that instructs
the screen to illuminate the points the stylus touches.
Options allow Dan to work with thick, thin or dotted lines
and even add arrows or circles.

TEL ESTRATOH
POSITION-SENSTIVE
COVER ]
poshii

.
|
il

MOMITOR

SYRABO
GENERATOR

COMVERTER

Al FFFECT

R BLIL TN

Electronics convert diagrams to lines on viewers video screems.
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After 100 years,
the record
turntable is at
the height of its
development.
Justin time

to become
obsolete.

BY

FRANK VIZARD

Contributing Editor

Among the nearly 200
turntables available
today is this bevy of
belt-drive, piu:}lf:_‘.l'-
tonearm models. From
top: Onkyo CP-1116F
[5110]. Bang & Qiufsen
RX-2 [5229), Acoustic
Research ES-1 [$500] and
Dual C5-5000 [5450).

HE LAST

GO-ROUND

RUN BSILENT. That's the common goal of
submarine engineering and turntable de-
gign. But while the sub eruises into the 21st
century, the analog record player will be
joining the mothball fleet of museum arti-
facts, made obsolete after 100 years of ser-
vice by the sonic superiority of the digital
audio compact disc.

Ironically, the very innovation responsi-
ble for its demise has prompted a spate of
recent improvements in the turntable. To-
day’s record players are at the apex of their
abilities as designers strive to narrow the
sonic gap between the mechanical, analog
system and its optical, digital cousin. The
primary focus of this sonic improvement is
to minimize the turntable’s inherent noise
and distortion, which detract from the mu-
sical content of a recording. This includes
designing tonearms that track records
more accurately—even warped ones. Fact
is, today's most modestly priced turntable
outperforms its more expensive ancestor of
just a decade ago.

All this is for the good, because a variety
of eonsiderations will permit the turntable
to coexist with CDs for yvears to come, much
the way manual typewriters still find em-
plovment in an age of word-processing com-
puters.

Like the manual typewriter, turntables
have die-hard adherents—fans motivated
by nostalgia or by distaste for the sound of
digitally recorded CDsz. More important,
though, is the practical and economic value
the turntable offers.

Namely, analog turntables guarantee
continued access to a musical world not al-
ways available on CD. It is unlikely that all
of the vast musical repertoire preserved in
vinyl will make the transition to optical
dises—any more than the full catalog of 78s
was reincarnated as LPs. Meanwhile, ana-
log records are a bargain to buy, compared
to CDs. They're also cheaper to produce,
which means vinyl will remain the medinom
for new artists and small, independent la-
bels producing musical genres that range
from blues to zydeco.

If you want to protect your investment in
LPs or engure your access to uncharted mu-
sical waters, now is the time to buy your last
turntable. They'll only become rarer—and
more expensive—as they're swamped by

the CD and approach their berth in the tech-
nological drydock. At this writing, there is
still a wide assortment of turntable styles
and operating systems to choose from.

Functionally, the turntable can be divid-
ed into two parts: the platter upon which
the record spins, and the tonearm that sup-
ports the phonocartridge with its stylus or
“needle.” Not so obvious, but eritical for
good performance, is the turntable’s sus-
pension system and the materials that make
up its chassis,

The platter portion of a turntable uses
either a belt-drive or a direct-drive motor
system for rotation. In the belt-drive sys-
tem, a motor mounted to the outer chassis
spins at 300 rpm and transfers its energy to
the platter via a pulley and a thin rubber
belt that grips a rim on the underside of the
platter. The circumference of the rubber
belt is generally nine times that of the pul-
ley. This ratio vields the platter speed of
334 rpm uged for most 12-in. LP records.
Mozt turntables adjust to 45 rpm for playing
T-in. “singles” (and 12-in. audiophile dises)
by increasing the motor's speed, or by
switching the rubber belt to a second pulley
{which alters the ratio to 6.6:1), Turntables
with a 78-rpm speed are a rarity of the spe-
cies. In fact, Dual’s Model CS-5000 ($450) is
the only broadly distributed turntable to-
day with provision for playing old T8s.

The belt-drive gyetem was popularized
by Acoustic Research near lv a quarter-cen-
tury ago in a now-classic turntable that cur-
rently manifests itself as the company's ES-
1 model ($500). The belt-drive’s simple
design makes it easy to manufacture, while
still yielding high performance. Besides
transmitting motion, the rubber belt
wrapped around the platter functions as a
filter to prevent motor vibration from
reaching the platter. Mounting the platter
separately from the motor, and suspending
the platter/tonearm assembly in{i{*}}{'ll:‘lt‘lli-
ly from the turntable's base, effectiv ely iso-
lates it from outside vibration. The platter/
tonearm assembly is literally hung or “float-
ed” from the top of the chassis with well-
damped springs. By suspending the busi-
ness end of the turntable in this fashion, the
record and pickup (phonocartridge) are iso-
lated from acoustic feedback (caused by
londspeakers, footsteps and so on) which
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Dual's C5-5000 [top). seen in
detail on the opening page,
is the only widely distributed
turntable with the ability to
play 78-rpm discs in addition
to 335 and 455 Kenwood's
KD-76F model [above, $240)
and Technles' SL-J33 [right,
5250) are among the new

pozsible by the use of a mo-
torized tonearm that travels
in a linear track behind the
record plaiter.

7t

THE LAST GO-ROUND

interferes with tracking the record.

Some turntables borrow from CD player
design by having platters—and even a
whaole chassis—made from nonresonant
materials such as ceramic, resin compounds
or granite. This also dampens vibrations,
The chassis of Ariston's Q-Deck model
($300) sandwiches a viscous “goo” between
lavers of fiberboard. Meanwhile, every
good turntable (belt-drive or direct-drive)
15 isolated from vibration by viscous-
damped rubber feet on its base,

If belt-drive systems have any disadvan-
tages at all, it’s in their relatively slow
startup time and in their occasional suscep-
tibility to speed inaccuracies.

While little can be done about the former,
numerous improvements have been made
to regulate platter speed. Fluctuations re-
gult in a wavering sound or audible rough-
ness called wow-and-flutter. To reduce
wow-and-flutter to a minimum, companies
such ag Technics, for example, couple an
electronic monitoring system to their turn-
table motors. These “servo-controlled”
models automatically detect any fluctuation
hetween the motor speed and a reference
signal for platter speed, and perform an in-
stantaneous correction if necessary. Tech-

nic’s model SL-BD22 ($105) includes a pitch
control and an illuminated stroboscope on
the control panel so that users, particularly
musicians wishing to play along, can raise or
lower speed by as much as 6 percent.
Direct-drive turntables operate quite dif-
ferently from belt-drives—with different
consequences, Specifically, the platier
rests directly atop the motor. The record
spindle is, in fact, the motor's main shaft.
The advantage here is that the motor—and
by extension the platter—are perfectly
synchronized regarding rotational speed.
Elaborate electronie circuitry makes sure
the speed remains constant. Direct-drive
turntables get up to speed immediately,
making them a favorite of radio stations.
Another advantage of direct-drive turn-
tables is the freedom of design they afford
manufacturers, The space-saving, low-pro-
file record player is one result. Another is
the programmable turntable—an attempt
to match the convenience of CD players.
Like belt-drive systems, direct-drive
turntables have their share of negatives,
The absence of a rubber belt to isolate the
platter from motor vibration means these
motors require more precise engineering to
sidestep a motor-noise problem ealled “cog-
ging.” Audibly, eogging manifests itzelfasa
rumbling sound picked up by the phonoecar-
tridge during playback of a record. Addi-
tionally, because the platter/tonearm as-
sembly is not as well isolated from the
chassis as it is on belt-drive models, a di-
rect-drive turntable can be more suscepti-
ble to acoustic feedback. Recently, though,
some manufacturers of direct-drive turnta-
bles have managed to incorporate all of the
isolation and suspension features of belt-
drives, Generally, these models reside at
the higher price-points, If you're interested
in the the programmability afforded by di-
rect-drives, be sure to check out their
“road-handling” ability too.

Auto or manual
Tonearms lie in the middle ground between
the platter and the cartridge, and their
function is of sufficient importance that
many audiophiles purchase their tonearms
separately. The degree of automation af-
forded by a tonearm is usually used to de-
aeribe the type of turntable. In automatic
turntables, the tonearm automatically
moves to the beginning of a record and re-
turns at the finish. Semi-automatic turnta-
bles require you to move the tonearm man-
pally at the start, but the arm returns
automatically at the finish. Manual turnta-
bles require vou to set the arm on the record
at the beginning and remove it at the end.
Tonearms are characterized by their
tracking method. The more traditional
tonearm is called a pivoted or radial-track-
ing arm. These tonearms travel in an are
across the record from a fixed pivot point.
Besides the pivoted, radial-tracking
tonearm there is the linear-, tangential- or
straight-tracking tonearm. Linear-track-
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Muddy roads In Tierra del
Fuego camouflage the 4x4,
([top] and cake the engine,
too [above).
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PAN AMERICAN

PM goes for the ride as hard-driving adventurers conquer
the world’s longest road and set a new record.

IME is the enemy. A elock’s been

ticking inside the heads of mara-

thon drivers Garry Sowerby and

Tirn Cahill since they left Argenti-
na 23 days ago at 4:30 a.m. It ticks loudest
during delays—document checks by heavi-
lv armed police, border crossings, rock
slides and accidents. It quiets down when
they stomp the pedal and let their GMC Si-
erra pickup fly.

But the ticking never goes away—not
aven during sleep.

The clock’s been ticking for more than
14,600 miles, and now, at 10:13 p.m. on Oc-
tober 22, 1987, it finally ceases. Garry and
Tim roll the Sierra to a halt in Prudhoe Bay,
Alaska, step into the frigid Arctic air and
ghake hands 23 days, 22 hours and 43 min-
utes after leaving Tierra del Fuego on the
tip of South America.
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|abowve left | and Tim
Cahill make a final
equipment check,
last time they'd
the Sierra’s original

colors.
e

For the record run [route,
right], the Sierra was fitted
with a fiberglass cap |below)
enclosing water coolers, fire ex-
tinguisher. bunk, storage draw-
ers, generator and, in the back,
a 100-gailon fuel cell. in the cab
|bottom right) a technician installs
a control panel for auxiliary lights,
air horn, rear fuel pump. and alarms, L)
plus CB radio and mobile phone. As milks
piled up, much of this equipment began
to fail, such as 100-galion fuel

cefl in Peru [inset right).

“End of the line, buddy,” savs
Garry to Tim. “No one can take it
away from us now."

No one can take aoway the Guinness
Book Of World Records mark they
just set for the fastest time on the
world's longest. road, the Pan Ameri-
ecan Highway. Future adventurers
will have tothink long and hard before
they attempt to beat it. The previous
mark was b6 days.

| first met Garry in Detroit last
April, six months before the start of
the Pan American Challenge. The
tall, bearded athletie figure strode
into the hotel and I immediately rec-
ognized him from a book [ was reading
about his driving adventures.

Though trained as an engineer, the
AT-vear-old, restless Canadian from
Moncton, New Brunswick, is one of
the world's few long-distance driving
professionals. He already held two
world records—around the world in

b TiERRA DEL FUEGD

T4 days and Africa to the Arctic in
28 —and was preparing for a third.

I listened to Garry talk about the
logistics of the proposed trip and came
to realize the amount of preparation
was mindboggling. He'd begun a year
and a half ago and still needed every
bit of the remaining time for estab-
lishing a network of contaets and as-
sembling a mountain of paperwork.

His choice of vehicle was a 1988
GMC Sierrs pickup with 4-wheel
drive and a 6.2-liter diesel. Since the
Sierra was GM's first totally re-engi-
neered pickup since 1972, GMC was
anxious to give it a pood road test,

Garry's plan was to make the truck
as sell-contained as possible, Every-
thing had to be stowed in the pickup

78 BCITTOMA PHOTECTS BY GECRGE MAGHER, TOP LEFT AND CENTER BY RCH COC INSET BY JOE SKORUPA

bed under a fiberglass cap. Anauxiha-
ry 1M-gallon fuel cell, equipped with
its own pump, would give the truck a
2000-mile range, Other modifications,
outfitted by Cars & Concepts, near
Detroit, were: custom bucket seats,
winch, auxiliary lighting, heavy
shocks, tachometer, fuel pressure
pauge, brush guard, CB radio, mobile
phone and sleeping bunk.

The fully-loaded truck, depending
on fuel, weighed BOOU to 9000 pounds.,
It was ready by mid-July. Garry invit-
ed me to Moncton for a shakedown
run and to take advantage of the only
time 1 would be allowed to touch the
wheel. Although [ later joined Garry
and Tim for an 180-mile leg in South
America, 1 eouldn't drive en route.
Guinness specified a 2-man driving
team, no exceptions,

Tim Cahill, Garry's co-driver, was
also in Moncton for the test drive,
Like Garry, Tim is no stranger to ad-
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The world-record run began in the snowmelt of Tierra del
Fuego |left), continued through jungle mountains of Colom-
bia (top right), and finished In Alaska's tundra (top center |.

Cahill and Sowerby flank PM's Joe Skorupa at Arctic Ccean,

venture, The tall, burly, well-trav-
eled outdoorsman is just as likely to
be found hiking in South American
jungles or climbing Alazkan moun-
Liins, #s typing at his home in Living-
ston, Montana. Last year, the 42-
year-old author published two well
received hooks, Buried Dreams and a
callection of outdoor adventure sto-
ries, Jagnars Ripped My Flesh.

We took the Sierra to the e
Yy of Fundy and pushed it hard, The
prutsy, wlvanced machine took every-
thing we dished out—loose sand,
rocky beaches, power slides and spin
puts, The real test, however, began a
month later, when Garry and Tim air-
freighted the truck to Buenos Aires,
Argenting, and drove 1T00 miles to
Ushunia, Tierra del Fuego—located
at 54°, 46 minutes south—the south-
ernmost  continental town in the
world.

On October 3, I met Garry and Tim
POPULAR MECHANICS » [CHEREUART 1984

in Lima, Peru. Thev'd made pood
time and had only taken four days to
gro 3500 miles, but the trip was taking
it= toll, The Sierra, a dazzling marvel
when I'd last seen it, was splattered
with a thick layer of mud and grime,
The space under the cap looked as if a
twistor had hit it.

And this was the good news. The
production-line vehicle was perfuorm-
g like o drenm, but the outfitting
was [iling bit by bit. Burglar alarm,
tachometer and pump for the auxilia-
ry fuel tank all shorted out, Rewiring
of thee windshield wipers eaused them
to short, too, And the fiberglass cup
was eracked and threateming totake a
permanent South American vacation,

Sinee leaving Tierra del Fuego,
four days ago, Garry and Tim only
stopped once for 5 hoars of sleep, And
they looked it—greasy hair, sweaty
bodies and eyes that looked mivl:lt-t']h
Iy bruised wounds,
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At one point, they'd driven conting-
ously for 60 hours and Garry's arms
amd chest were still sore from the
muscling it took to pet throngh a 400-
mile, mud road from Tierra del Fuego
to Rio Gallepos, Arpentina.

Worst of all was the nightmare of
southern Peru, where the badly bro-
ken road repeated a brutal series for
nearly H00 miles—10 miles of tight,
downhill switehbacks, followed by o
Bl-ft, bridge over a dry river bed, fol-
lowed by 10 miles of uphill switch-
backs, And at the top of each moun-
tiin, # thick, ereamy fog hit them
right in the face,

Garry  and Tim overnighted in
Lima, refueled and were on the road
by 6 a.m. The roads were good and we
quickly ate up a lot of fogey, desert
MOOnscape.

Just past the town of Trujillo,
Garry noticed a fuel leak. We pulled
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STEPSTOOL/CHAIR

BY CLARK CASWELL

HE COMMON chair is such
a simple structure that it's
often called on to help with a
variety of household chores.
It’s not unusual to see a chair used for
a plant stand or as a handy saw horse
when cutting a shelf to length. And,
how many times have vou pulled over
a kitchen chair so you could elimb up
and reach the top cabinet shelf? Ideal-
ly, you'd have a stepstool on hand just

pivots forward at the hinge pozition,
The distance from the top of the rear
leg to the seat should be equal to the
height of the seat above the floor. This
ensures that the rear leg tops will con-
tact the floor when the unit is in its
stepstool orientation.

Next, rip the %-in.-thick rear leg
stock to 6 in. wide and the front leg
stock to 5 in. Crosscut these pieces
glightly longer than their leg pat-
terns. Transfer the pattern profiles to
the stock and use a band saw or sabre
saw to cut to the line,

Smooth the sawn edges with a

drum sander or by hand with a spoke-
shave and sandpaper.

Rip the stock for the middle sup-
port pieces (C and F on the drawing)
to 1% in. wide. Using your full-size
layout as a guide for the support
lengths, crosscut each piece slightly
oversize. Use a sliding bevel gauge to
copy the trimming angle. Then lay out
and transfer this angle to the miter
gauge on your table saw.,

Trim the rear support % in. over-
gize in length at the appropriate angle
and cut the front support to the exact
length shown in vour layout, The legs

for this purpose but would
you really get it from the hall
closet every time you needed
to use it}

This design combines the
requirements of both chair
and stepstool in a neat pack-
age that’s not much more
complieated to build than ei-
ther separate piece. A simple
pivot converts the chair to a
36-in. stepstool,

Although this is a tradi-
tional design, we've updated
and simplified the joinery by
using  easily  available
drywall screws, strong ep-
oxy adhesive and butt joints

DUET

A stepstool/chair and folding book
stand for your study or kitchen.

and supports of the rear side
sections are connected by a
rail (H) at the top and wedge
(D) at the bottom, We used a
tapering jig (photo 5) to cut
the wedges. If you don't have
a tapering jig, you can cut a
piece of scrap %-in. plywood
to the required angle and
guide this along the saw
fence for cutting the wedges.
Or, you can transfer the
wedge shape from the layout
and eut on the band zaw.
Don't trim the points off
the wedge bottoms as the en-
tire rear section bottom will
be trimmed after assembly.

for convenient fitting and
aligning of components,

Starting out
Begin construction by making pat-
terns for the front and rear legs using
Vi-in, plywood, Draw a 1-in.-sq. grid
for each leg on the plywood. Then,
transfer each point of intersection
that the leg outline makes on the grid
in the drawing to its corresponding
position on your full-size grid. To con-
nect the pointsinasmooth curve, ripa
48-in.-long piece of serap stock to %
in. thick x % in. wide. Then, drive
small brads at the intersection points
on your grid, hold the flexible strip
against the brads and trace the curve.
Cut out both leg patterns leaving ¥
in. extra on the bottom of the rear leg,
Then, using these patterns, lay out a
complete full-size side view of the
chair as it is shown in the drawing.
This layout will enable you to accu-
rately dimension and position the re-
maining components.

Keep in mind that the rear section

Color photo: J R Rost
Black-and-white photos: Peggy Cavaell
Technical art: Eugene Thompsan
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Mild-mannered and traditional, this solid
oak chair hides |ts double-duty utliity.

Cut the forward end of the
upper side rails to the correct angle
and transfer the line where they join
the rear legs using your layout as a
guide. Band saw to the line. Lay the
four parts that comprise each rear
gide assembly on the layout and check
for proper fit and alignment. Repeat
this alignment check for the front side
components.

Side assemblies

When you're sure all side components
match your full-size layout you're
ready for assembly. Clamp the pieces
for one front side section in position on
a corner of your worktable (photo 7)
and mark the screw positions as
shown in the drawing. When boring
for the screws, keep in mind that
you'll need to bore three holes for each
screw. First bore the %-in.-dia. hole
forthe oak plug. Then, bore the shank
hole followed by the actual pilot hole.
The shank hole must be just larger
than the outside diameter of the
serew thread. You ean buy special
drill bits designed for boring all three
holes at onee to speed the operation.
After boring, serew fasten the two
front side pieces together without ep-

Bl



STEPSTOOL/CHAIR

oxy. Repeat this procedure for the re-
maining front section and two rear
gections. When all four sections are
serewed together position each on the
layout to make sure the parts are
properly aligned. If you're satisfied,
remaove the screws, apply epoxy toall
joints and reassemble. Then, mark
the bottom eut off lines for the rear
assemblies, set your miter gauge to
the required angle as tuken from the
layout and saw to the line (photo 8).

The steps and back

The steps (L and M on the drawing)
are housed in dadoes cut in the side
assemblies. Place each side section on
the layout and transfer the step posi-
tions, Then, lay a front and rear sec-
tion—inside face u n your work-

table so the marks for the steps align.
Clamp a straightedge guide over the

1 Begin leg templates by laying out 1-in.-
sq. grid on Yein. plywood. Trarsfer front
and rear leg profiles as shown In drawing.

gides to guide your router and %in.-
dia. straight bit (photo 9). After the
dadoes are cut, plane the stock for the
steps to % in. thick, joint one edge on
each and erosscut to the specified
length, Obtain the exact width and
bevel angle of each step from the full-
gize layout and trim the stock to
width. Crosscut the back slat pieces
and front rail to exact length and rip to
width,

Before assembling the front and
rear halves, construct a jig to hold the
back slats in place. Temporarily tack
two pieces of Vi-in, plywood together
and trace the rear leg pattern on
them. Mark notches at the slal posi-
tions a8 shown on the layout and saw
out the notches with a sabre saw. Sep-
arate the templates and clamp each to
a rear section inside face.

Using bar elamps, dry assemble the
rear sides sections with the step,
place the slats in the template notches

X Carefully following the pattern outline,
cut out the front and rear leg patterns with
a band taw or a sabre saw.

r m—

4 The trim angle for the middle support
pleces s copled from the layout and trans-
fered to the miter gauge for cutting.

5 Use atapering Jig to cut bottom wedges
at the required angle. Stop block behind
stock keeps work In place during cut.

T Clamp each side assembly to a comer of
the worktable and mark and bore the plug,
shank and pilot holes for the screws.

B

8 The rear side bottom Is trimmed after as-
sembiy. Use the table saw with miter gauge
set to the angle taken from the layout.

and temporarily clamp. Then, mark
the serew pogitions and bore the plug,
shank and pilot holes for connecting
the halves. Install the screws and
check for proper alignment. Remove
the screws from one side and apply
epoxy to the mating surfaces. Refas-
ten and repeat the procedure on the
other side. After the rear section is
completed, assemble the front halves,
step and rail in the same manner.

Seat and top step
Prepare the seat pieces by trimming
two boards slightly wider than neces-
sary and planing to % in. thick. Cross-
cut to exact length and cut to width
following the dimensions and bevel
angle shown in your layout. Notch the
rear seat board to fit between the rear
legs. Transfer the front edge shape of
the forward seat piece from the draw-
{ STEPSTOOLCHAIR contined tn piage 128)
[ BOOK STAND begins on page 8§)

3 Draw afull-size layout of chair using the
leg patterns. Specifications for the remain-
ing pieces are taken from this drawing.

& When all the side pleces are cut, place
them on the full-size layout and check for fit.

Trim components where necessary.

9 Mark the lines for the dadoes that house
the steps. Using a stralghtedge guide, rout
the Vs-in.-deep * %-in.-wide dadoes.
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BOOK STAND
BY ROSARIO CAPOTOSTO

Complimenting our stepstool/chair is
this solid red cak book stand. De-
signed to support any size volume,
from recipe book to unabridged dic-
tionary, this piece can hold the book
while your hands are busy or keep an
“often used reference” at your finger-
tips. It features a 3-position pivoting
frame that ranges from 15° Lo 60° and
folds flat for easy storage.,

Our design calls for %-in.-thick
gtock. If you don't own a thickness
planer, you may be able to get your
supplier to plane down the more com-
monly available "%, in.-thick stock.
Otherwise, buy the thicker oak and
resaw it to a thickness slightly great-
er than % in. on your table saw or
band saw. Before attempling to re-

Black -and-white photos: Roswrio Copoiosio

Keep the book open and your hands free
with our easy-to-builld solld oak book stand.
saw the oak, however, rip it to 1% in,
wide, dress the sawn edges and cross-
cut each piece slightly longer than
necessary. After resawing, sharpen
your hand plane and smooth the sawn
surface. Plane the full length of each
piece in one continupus stroke and
progress across the width evenly.
Next, cut each piece to exact

1 Afrer trimming to width, resaw the stock

to slightly greater than % in. To safely rip
thin stock, use a splitter and featherboard.

14"-DiA. X N 14"°-DEEP
DOVWVEL HOLES [TYMCAL)

13716 X 17 BRASS
I-H'NEEI'.M'EC!J.I'

i ﬂ'—'—-'"_' ——i

length. Temporarily assemble the
frames with clamps and mark the
dowel hole positions as shown in the
drawing. Then, remove the clamps
and use a duwelln[,; jig to aid in boring
the Vi-in.-dia. * ", -in.-deep holes.

If you own an extra-long Yi-in. drill
hit, you can bore the pivot pin holes
through the two center short mem-
bers and pivoting arm in one opera-
tion. If not, lay these parts together,
mark the hole centerline and use your
doweling j J1¥ Rebore the hole in the
arm with a "%-in.-dia. bit to allow it
to pivot easily,

Next, mark the notch positions on
the lower frame center member. You
ean cut these with a dadoe blade, or use
a regular blade and make several
passes shifting the stock after each
cut. Note that the rear notch is slight-
ly beveled to aceept the arm in the 15°
position, Use a sharp chisel to make
this cut.

(Please turn to page 153)

— —

3%"

3 The joints are doweled with Ya-in.-dia.
1-In. dowels. A jig ensures accurate pasition-
ing and tape on bit indicates hole depth.

FELT PAD

SHORT
MEMBER
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A woodwaorker’s guide
to the radial-arm saw.
It’s not just for crosscuts.

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO
Contributing Editor

POPULAR MECHANICS & FEBELIARY |%8E

SUPERSAW

FTER years of promising yourselfa wood-
working shop, you've finally gotten the
time and space that's required. The ques-
tion is, which stationary power tool should
you buy first? For most woodworkers, it comes down
to a choice between a table saw or a radial-arm saw.
While both tools are undeniably valuable, if a choice
must be made, 1'd recommend the radial-arm saw for
several reasons.

First, for making crosscuts, perhaps the most ecom-
mon woodworking cut, the radial-arm saw is the ideal
tool, This is especially true when crosscutting a long
board. Just imagine trying to crosscut a 2x12 that's

8%
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Here’s a typical home workshop radial-arm saw—a 5ears 10-in.
model—with its major components |dentified and guards In place.

16 ft. long on a table saw. Yet, on a radial-arm saw, this
would be a simple task. Also, since the blade is above the
work, aligning the line-of-cut aceurately with the saw
blade is easy because it's elearly in view,

A radial-arm saw is arguably the most versatile wood-
working tool you ean buy. It will aceept various saw
blades, dado blades and a molding cutterhead to handle
virtually any woodworking cut. And, on most saws, both
ends of the motor’s shaft are designed to accept a wide
range of useful accezsories. For example, with the proper
accessory, you can use a radial-arm saw for horizontal
boring, surface planing, drum sanding, buffing, grinding
and wire brushing. Caution: Only use accessories de-
signed for use on a radial-arm saw.

Saw specifics

Radial-arm saws are sized according to the diameter saw
blade they use. Home workshop models range from 8 in. to
12 in. The 10-in. radial-arm saw, however, is by far the
most popular. Common 10-in. saws cost between $250 and
3750, depending on their construction and features,

A typical 10-in. radial-arm saw has depth-of-cut capaci-
ties of 3 in. at 907 and 2% in. when set to 457 (bevel). The
lengih of the saw’s arm determines the maximum crosscut
and rip capacities. Most 10-in, saws can rip to at least 24 in,
which allows you to cut to the center of a 48-in.-wide panel.
Most radial-arm saws come equipped with a combination
saw blade that can be used to crosseut, rip and miter. For
best results, however, use a blade designed specifically for
the type of cut you're making. Use a rip blade for ripping
and a crosscut blade for crosscutting and mitering. High-
speed steel blades are inexpensive and readily available,
but for better performance, use carbide-tipped saw
blades. Also, some blade manufacturers offer blades de-
signed specifically for use on a radial-arm saw. These car-
bide-tipped blades reduce overfeeding—the tendency of
the blade to feed faster than it can cut.

ti
A radia -arr'::mw is a relatively easy-to-use tool. It's also a
potentially dangerous tool. Here are a few precautions
that will help ensure safe, aceident-free sawing.
Firat, read yvour owner's manual before using the saw. If
you don't have a manual, contact the saw's manufacturer

Bb

A radial-arm saw can

Horizontal cutting is
possible by rotating
maotor 90° so that the
blade is parallel to
the table. Again,
blade guard is
removed for

photo darity.
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Cut crown molding with saw set for mitering. Nall a wood strip to
tabile to hold molding at the same angle that it will be installed.

and request one. The saw blade is protected by a guard.
Never operate the saw without the blade guard in posi-
tion. Note that in some of our photos the blade guard is not
in place, This was done for photo clarity only.

To help prevent kickback, use the antikickback device,
This device, which is attached to the front of the blade
puard, consists of a steel rod that has several steel fingers,
known as pawls. When the guard is adjusted properly, the
nawls drag across the top of the workpiece. If the blade

icks back the work, the steel pawls dig in and prevent the

work from moving. Some antikickback devices are also
equipped with a narrow steel wheel, called a kerf spreader
or splitter, that rides in the kerf and keeps it open.

When crosscutting, always keep a firm grip on the han-
dle and advance the blade slowly. Try to keep the blade
from advancing faster than it can eut. When ripping, it's
very important to feed the work against the rotation of the
blade. Always usze the antikickback deviee and rotate the
hlade guard back so that its rear end is positioned just
slightly above the workpiece, This will keep the saw blade
from lifting the workpiece off the table.

safety precautions that apply for other power tools,
apply for the radial-arm saw, too, Always wear safety
goggles and keep the work area around the tool clear of
debris. Keep all guards in place and disconnect the saw
from the electrical outlet when changing blades,

Basic adjustments

The radial-arm saw's versatility is due in large part to its
wide range of adjustments. A few basic adjustments allow
the saw to change from crosscutting to ripping, mitering,
beveling and eompound mitering. The adjustments shown
are rather typical, but be sure to check your saw’s operat-
ing manual for the recommended procedure,

The saw consists of a voke-mounted motor that is at-
tached to a carriage, The carriage is mounted to an arm
that is fastened to a sturdy column. The carriage rides
back and forth on the arm and it ean be locked anywhere on
the arm for operations such as ripping. An elevating crank
is used to raise and lower column to control depth-of-cut.

The arm pivots on the column to the right and left for
miter cuts. Be sure to raise the blade slightly above the
worktable before swinging the arm to the desired angle.
The motor rotates on the yoke 360° on the vertical axis and
it pivots 90° left and right on the horizontal axis. After
making an adjustment, it's very important to lock in place

B7



SUPERSAWS

the adjusted saw components before making the cut,
Another important part of the radial-arm saw is its
worktable which is usually made of ¥-in. or 1-in.-thick
particleboard. Most saws use a 3-board table that consists
of a large front worktable and two rear boards—one nar-
row (about 2 in, wide) and one slightly wider (about 6 in.).
The front table is fastened to the saw’s base. The rear
boards are usually positioned behind the fence and held
gecurely by tightening the saw's table clamps. Make the
fence of hardwood or hardwood-veneer plywood. The 3-
board table is useful because it provides three different
locations for the fenee. The fence can be placed between
the front table and the first rear board, between the two
rear boards, or, for maximum cutling capacity, behind
both rear boards. The farther back toward the column you
position the fence, the greater the saw's cutting capacity.

Basic procedures
Now let's briefly discuss the most common radial-arm saw

For narrow rip cuts, | .
it's best to use in-rip
pasition. Feed work
against the blade’s

rotation. Note blade

Use the out-rip mode |
when ripping wide
panels. Here. the taw
fence has been
moved nearest to

the column to

Make two pamses

fence for additional
support and place a

first cut to keep the

proeedures. These include erosscutting, mitering, ripping
and using a dado blade and molding eutterhead. Then, go
into the shop and practice what we have preached,

® Crosscutting—Straight, square crosscuts are made
with the saw’s arm locked in the 0° position. Hold the board
againgt the fence with your hand away from the line-of-
cut. For accurate repetitive cuttings of identical size,
clamp a stop block to the fence at the desired distance from
the blade. Then, simply place each board against the stop
block and make the cut. To cut bevels and chamfers, pivot
the blade to the desired angle and lock it. Now make a
crosscut as you would normally.

Some crosscuts, like the mortise and tenon cuts shown,
are made with the blade in a horizontal position. In such
cages, use a shopmade support table to hold the work off
the table. Make the support table at least 3 in. high.
® Mitering—Miters are simply crosscuts that are made
with the saw’s arm swung to the right or left. When cutting
miters on both ends of a board, it isn’t always necessary to
reatjust the arm after making the first cut. Often, the

{ Flease turn fo poge 142)

least 3 In. high.

| Radial-arm saw is
ideal for kerfing

' plywood so that
it will bend. Space
the deep kerfs about
every V: in. Test kerfs

A on a scrap board first.
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ngines built to our standards.
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For more information,
or the location of a Johnson
Ohithoard dealer Tedr voll,

call 1-8(K)-255-255(),

Johnson

OuUTBOARDS

Some people think
our standards are a bit over-
board for engmines intended
for recreational use, Bur we
know from ey e e r'u.r __-.
that the more seriousl
an outboard 1s built, ||u.
maore fun its to use.
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Hot for 1988 are Surukl's
Exante outboard [right) and
Bayliner's vanishing-point
instrumentation (far right .
Suruki's 200-hp Vi Exante
ks equipped with Comiink,
an operation and warming

BY JOE SKORUPA, Boating/Outdoors Editor

ORM Tfollows fonction. IT you drive your boat
like a Grand Prix racer, vou want it as sleek as
i bullet and powered by high-performance
marine muscle, If hooking billfish is your idea of fun,
then ability to tame rough water, speed at sea and
maximum room for fighting is what you need.

Water skiers, bass fishermen and weekend cruisers-
have their own reguoirements and each wants his own
specialized boat, The davs of production-line, multi-
purpose boats are gone, Boaters no longer want to
adapt to generic halls and layouts, and in today's so-
phisticated market they don't have to,

While the best pleasure boats in the world are made
here in the LS., the most advaneed vachts are pro-

duced in the Mediterranean, and this year’s fleet of
new boats refllects the best of both worlds—American
engineering combined with European Nair.

“Italian styling is the most advanced in the world,”
concedes Art Carlson, noted designer Tor StarCraft
afid his own line of racing boais., “5Some of those boats
are so radical—inspired by the contoured lines of a
Formula One racer—that most Americans, right now,
probably wouldn't aceept them. But they're going Lo
see more ideas borrowed from Eurostyling, becanse
these are the boats of the future.”

And the future is now, Euroflair is seen everywhere
in this year's Meet, from muscleboats Lo runabouts,
bowriders to deck boats, Wraparound consoles and



Linted win (d8 enclose aerospace-style command

stations. The [ i contours and-deep-pleated — —

upholstery are inside and out. -

Puserplants and marinegear are also breaking new -
ground. Big-motor features are moving dl!ﬁkﬂ.ﬂ:;ﬁﬂ: o
into smaller drive systems, Fuel injection, ofl injec-
tion, loop-charging, counter rotation and power
steering are now widely avatlable. And marine elee-
tronics, for communication and navigation, is making
incredible advances in satellite-inspired interference
dampening and miniaturization.

A surge of high-tech advanees and sophistication is
eresting in the world of pleasure boating, and 1958 is
the vear to ride the wave, M

- Slashing through the Gulrl of
~ Mexico like a stiletto is Chris-

© Craft's Stinger 415, a high-

- cperformance water scorcher
with Eurdstyle prafile and an
interior of deep-pleated and

contoured [wury |below).
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skiing and take the l‘-n.my}__pm for

lelsurely ernises. But now they can
look like they're tearing up the
witter even when they're crawling
without n-wake,

Boat designers this year have
taken a o opage out of Eoropean
sportsear stvling and transformed
runabouts, bowriders, small eud-
flvs, ski boats and deckboats into
sleek, lean, sporty machines. Yon
can see Euroflair in Sea Ray's Sor-
rento linge, Regal's Valanti, Co-
balt's Condurre, Four Winn's Can-
dia, Rinker's Fiesta, Renken's
Italm, throughont Chris-Craft's
Meet, and in boats from many other
state-of-the-art builders

eir -

hmu_m sha
“edge to

», forward knife-
: les. Wrap-

flow  into
ed_[reeboards” Everyehung is
thermoformed and #ontourcd.
without a straight line
crense anywhers; .
Oneofthe hmﬁ'ETn this treud is

or sharp

the Starcraft Startron I, designed
by Art Carlson. The Startron 1 has
o wraparound command console
that looks like it was lifted out of a
Lamborghini. The ronabout’s
plush  bucket seats and wrap-
around bench, both with deep-
pleated upholstéry, provide a se-
wure ride at 66 mph, which the 20-
footer can casily maintain with its




standard  260-horse  sterndrive.
Price for this Ferrari-red water
scarcher is 519,000,

With model names like Monte
Carlo, St ‘Tropez, Portofino and
_ San-Rémo, surprising that
Welleraft has an impressive Euro-
Itrlt’_ﬁ'ﬁﬁﬂﬁi}nai'fq__:[frr Like its
bjgtﬂ”wm Ahic Scarab Excel

Mbrn f.+li.ter

HARRIS FLOTE DECK

MerCruiser that buries the needle
al fill-plus mph.

This year's 28-It, Scarab Excel
has been completely redesigned
with a stiletto nose, body-hugging
bucket seats, sculpted engine
vents, tinted wraparoand wind-
shield and black bottom-painted
hull—Euroflair te the max. It re-

tails for $36,000,

Px
Troh :.'
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Donzi is another company noted
for high-performance boals that’s
also moving foreefolly into Euro-
stvling. The new Ragazza line,
ranging from 19- to 23-footers, not
only offers integrated swim plat-
forms, brilliant geleoats of bright
vellow and hot red, and a sporty
racing profile, but it does so at
affordable prices.

The Donzi R-19%  bowrider,
powered by a 2.8-liter, 128-horse
Cobra sterndrive, brings Euroflair
and other big-boat leatures into
the 515004 price range, While the
goal of the Ragazza line is to ofTer
an alternative to Donzi's upscale
Classic and Z lines, the modifica-
tions are subtle and the result is a
rich offering competitively priced.

Another company bringing big-
boat features into smaller offer-
ings is Bavliner, especially with its
2150 Ciera Sunbridge. This stylish




YOU CAN CAST,
STEER, CRANK,
STEER, CAST,
STEER, CRANK,
STEER, CAST,
STEER, STEER,
STEER.




r'you can
fish,

Mow you can fish with both hands while you steer with a touch of your toe. The Minn Kota
PowerDrive™ Motor gives you hands-free control from anywhere in the boat.

The secret is its MicroTouch™ electronic remote control. The inch-high pedal puts steering
and speed control where you want it—on the fishing platform of a bass boat, at the center
console, or all the way in the back.

Three PowerDrive™ models give you a choice of 28, 36 or 41 pounds of thrust, plenty of
power for any size fishing boat.

Keep both hands on your reel and put boat control under your toe with a Minn Kota
PowerDrive™ Motor, I's not only hands-free power. It's the quiet power that catches fish.

minn KoTR
QUET POWER CATCHES FSH.

1531 Madison Avenue, Mankaio, MM 56001  Phone 507-345-4623




sterndrive pocket eruiser comes com-
plete with CB radio, AM/FM eassette
steren, digital depth sounder, con-
vertible top and many other standard
features. Fully outfitted with a 130-
horse Cobra powerplant and trailer,
it's $16,300,

A number of this yvear's most inter-
esting boats show hints of Euroflair
without adopting a completely new
design voeabulary. These transitional
boats grive a nod to hot-boat styling
and features without abandoning
their own special strengths.

Une such boat is the Harriz Flote
Deck 180, an aerodynamically con-
toured deck boat with enough seating
to handle a large family and enough
power to double as & ski boat. The
racy looking 18-footer seats eight
adults and cruises at 45 mph with a
128-horse sterndrive. At $13,300, the
Flote Deck is affordable and stylish.

Since it's made in Wales, Avon's
SR4M inflatable was born with Euro-
stvling,. What's different about the
new SR4M is the boosting of its load-
carryving  ability  and  durability
through the addition of a rigid hull. A
fiberglass deck design adds some
style and built-in davit lifting points,
A maolded interior provides uphol-
stered seats that can be configured
either for two or four passengers—an
unheard of luxury in an inflatable un-
der 13 ft. in length. It's $58(M.

Aluminum hag also come of age re-
cently, making tremendous improve-
ments in eyve-appeal and functional
style. Grumman's GEW 223 is a re-
markable example of something most
people thought was impossible a few
years ago—an aluminum cabin cruis-
er with a radar arch and wraparound
windshield. Fisher's Gray Thunder
bass boat is equally remarkable,

Perhaps the best example of recent
advances made in aluminum is found
in Crestliner's Sabre Day Cruizer
225, a cabin boat with a rivet-free hull
and baked enamel paint inside and
out, With a smooth-riding deep-V
hull, walkaround cabin, cockpit depth
of 3 ft., padded gunnels and a 12(-
horse sterndrive, it's $18,300.

When a fishing boat is modified, the
intent is to improve substance rather
than style. Skeeter, from Kilgore,
Texas, invested $600,000 to develop
its latest bass boat, the SK-2000, and
it's no accident that it's a finely fo-
cused fishing machine.

In a design breakthrough, the
$11,000 SK-2000 is a streamlined
beauty with a center console for total
walkaround freedom. Its helm seat is
raised in comparison to conventional
bass rigs to provide better visibility,
and its seating arrangement is near

78

“CRESTLINER SABRE DAY CRUISER 225

the centerline for a flat, balaneced ride.
Interestingly, the ¢ircular front cast-
ing deck, the result of a unique and
efficient use of space, is gigantic.
Walkaround fishability is also a pri-
mary strength of the new Grady-
White Offshore 24, which has a snug
eabin for overnighting. With its huge
eockpit, 110 sq. ft. and extra casting
space at the bow, this 24-ft. hull has
nearly as much fshing room as most
center consoles of similar length,
Fishermen will like the recireulating
livewell with rounded corners to keep
delicate baitfish alive, 5-ft.-long fish-
box and washdown system. Price for

- ——

GRADY-WHITE
OFFSHORE 24

this offshore fisherman is $19,300.
Eurostyling aside, perhaps the big-
gest trend in boating this season
—and probably for the coming dec-
gde—is the abrupt turn taken by man-
ufacturers toward producing package
boats, The goal is to make buying a
hoat as easy as buying a car, complete
with motor, trailer and a host of items
formerly considered options. Major
players in current boat packaging are
Outhoard Marine Corp., the Bruns-
wick Corp., Grumman, Tracker Ma-
rine and others. The result is competi-
tively priced boats with big-boat
features, M
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THE PERFORMANCE AND DEPENDABILITY
YOU DESERVE!

IFYouThink ThisBoat
Looks Exciting Youve Only
Skimmed The Surface.

We know we could sell a lot of 220 Elite And its built to out-last the competition too
XLs on looks alone. But look deeper If youre looking for excitement look at
Like all Wellcraft'sport boats, this 23-foo
is designed for performance. It out-accelerates rfectec
and out-handles nearly everything in its class Well he Look OF A Leades

Eoar a full hines 56-pape catalog send 53 (check o money omder) o Wellcraft Marine:. 165 East Whitheld Avenue Samsota FL 34724 Toonder by cedit card, call | -800-624-4460
I Elomda 1-800- 382 -817% All Welicrah boats ame NMMA certifies] © 1987 Waalleraf Manne Wesllcrgf remstere] tradermark of Wellcrmft Manne
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High-performance features break through to
smaller powerplants for extra speed and efficiency.

HERE used to be an old rule
of thumb for marine power-

plant buyers which advised
them to tell a dealer how fust

they wanted to go, and then wait for

the dealer to tell them how much they
had to pay. Life was simpler then, but
not better.

Today's drive systems offer more
than raw speed. Efficiency is of equal

POPULAR MECHAMNICS & FEBRELIARY 1988

BY JOHN WOOLDRIDGE

importance, This year's outboards
and sterndrives are noteworthy for a
number of advanced, high-perfor-
manee features. Chief among them
are counter rolation, power steering,
fuel injection, oil injection, loop
charging and Comlink—an outboard
operation monitoring and wwrning
system that actoally talks to you,
The hot, new OMC King Cobra 350

OMC KING COBRA 350
Using the identical block that
Chevrolet uses in its current
Corvette and IRODC Camaro,
OMC's new Hing Cobra 350
offers big-boat power to mid-
size sportboats. The 5.7-liter VB
sterndrive kicks out 270 horses.

JOHNSON 140

is the latest word in a V8 sterndrive
intended for mids ats and

izers from an, [llinois

iter, 270-horse King Co

engine is based on the identical block
Chevrolet usges in the current Cor-
vette and TROC Camaro.

Designed to fit in the same engine
compartment space—3inl) cu, in.—as
the less powerful 5.7-liter, 260-horse

YAMAHA
JET DRIVE &5

Propless
unit allows
running
through
weeds

and & in.
of water.




has yknow the virtues  And only Mercury offers it. wide open throttle typically re-

of stayng out front can surely The system consists of six quire a richer mixture, midrange
gappreciate the 220 Laser XRi. separate injectors, one for each operation is generally leaner. The
ts so technologically advanced, cylinder, and electronic sensors Electronic Control Unit (ECU)
the competition may never to regulate the air/fuel mixturefor  on the 220 Laser EFl responds
catch up. varying atmospheric and engine  to all these conditions instantly.
THE FIRST AND ONLY conditions. It digests five types of data to
FUFL-INJECTED OUTBOARD The result is easy starts. Un-  deliver just the nght amount of
What m|cropmcessﬂrshave bEiFE"ufabl'_l,I’ CriSD thrﬂﬁle r'ESFI‘OﬂSE. fUE‘l fo Ea':h Cy|indEr bEEEd on
anE fo.r thE‘ Computer industry And D|El"ll"1.f Df POWEr an tED EHgiﬂE SfJEEd, |‘Dad, man|fﬂ|d
and turbo-charging for auto- throughout the throttle range. pressure, air temperature and
mobiles, the advent of electronic THE BRAINS BEHIND engine temperature.
fuel injection has done for the THE BRAWN, What's more, the ECU also

high performance outboard, While cold starting, idingand  commands an Onboard Vapor

Merury Chibboars are pmduets of Maroury Marme, A Brormyeids



Separator to eliminate air bubbles THE BOLDEST ANTI-

from the fuel, reducing vapor CORROSION WARRANTY EVER,

will alert you to
either water in the
fuel or an oil injec-
tion problem, and
asignal light dis-
tinguishes between
the two. Mercury 200 hp & Mercury 135 ho

lock and providing instant, no- Only Mercury offers a 3-year
choke starting. And if anythi imited warranty protecting you
requires attention, _

the Laser will let ._ﬁ\

you know. An alarm - .

in the event of major com-
ponent failure resulting from
corrosion. Because no other
engines are built to last as long
in saltwater.

So if your fast lane begins
where the pavement ends,
get the one that comes
with action, excitement and
dependability standard.




engine, the new King Cobra 350
sports a 4-barrel earburetor, high-
rise intake and exhaust manifolds,
through-transom exhaust, finned-
aluminum valve covers and braided
stainless-steel hydraulic hoses.

As a further extension of OMC's
user-friendly approach, the King Co-
bra 350 hag power steering and an au-
dible alarm system to announce dras-
tie changes in oil pressure and water
temperature. Counter rotation, high-
ly desirable for neutralizing torque-
roll tendencies in dual engine installa-
tions, is optional.

Farther north, in Fond du Lae,
Wisconsin, the engineering wizards
at MerCruiser recently launched the
innovative Bravoe One, a state-of-the-
art outdrive, equipped with extra-
stout gears, shafts and bearings to
handle the high torque of big-block
VHz, zuch as Mere's 7.4-liter and 5.7-
liter engines.

The use of oversized components in
the upper drive allowed development
of a smaller-diameter, drag-reducing
torpedo in the lower gearcase. Other
innovations include a weight- and
power-saving, high-torque clotch,
which doesn't require a separate hy-
draulic transmizsion, extra-wide anti-
ventilation and acceleration plates, a
forward-mounted, high-volume wa-
ter pump, power steering, high-rise
flame arrestor and one of the more
interesting accessories, a vacuum-op-
erated system that allows the opera-
tor to switch between transom or
prop exhaust routes.

Suzuki, with five new models, leads
the marine field in outboard introdue-
tions this year. The two most inter-
esting units are Suzuki's 3-cylinder,
30-hp model and the V6 Exante, The
new 30 is remarkable because it has
all the features found on much bigger
motors, including an integrated cir-
cuit-controlled ignition, pre-atomized
oil injection and a complete engine
warning system.

But it's the new VG Exante thats
making the most noise in the indus-
try. The Exante outboard motor
talks. That's right—it hasa voice-syn-
thesis module, called “Comlink,”
which verbally directs the boater's at-
tention to all manner of engine condi-
tions. The easily understandable fem-
inine voice announces status updates
and operator alerts at a volume that's
always understandable, no matter
what speed the 164.3-cu.-in., 200-
horse motor is running. And it won't
permit any backtalk, either.

The biggest news from Mercury
and Mariner is the introduction of the
long-awaited 100-horse unit that
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squeezes power out of every drop of
gasaline by using multiple carbs, spe-
vial reed valves and blocks for maxi-
mum atomization and intake mani-
folds to promote loop charging of
precombustion mixtures, Gear-driv-
en oil injection varies the fuel-to-oil
ratio depending on the throttle set-
ting—ranging from 100:1 at idle to
B0:1 at flat out.

Perhaps the most interesting fea-
ture of the new 100 is the “eracked
cap” connecting rods, which are cast
as a single piece and then mechanical-
ly cracked horizontally across the
crankshaft opening. Thiz produces
mating surfaces considered superior

MerCrulser's new Bravo One
outdrive has high torgque-car-

rying components to handle
big-block VB engines.

THROUGH-HUE EXHAUST
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Silent-running through-hub exhaust, plo-
neered In smaller motors, I3 now avallable

on big outboards and sterndrives.

to machined faces. Bearing durability
and important contact with the erank-
shaft are also enhanced.
Race-proven electronic fuel injec-
tion is now a reality in Mereury's pro-
duction model 220-horse Laser XRi
(Extra Response Injection), At the
heart of the 142-cu.-in. V6 outhoard is
an electronic control unit that precise-
ly delivers fuel to the engine based on
input from monitoring sensors. It also
has a vapor separator that recycles
fuel vapors into the induction mani-
fold, =0 only liquid fuel is provided to

the fuel pump. The result is improved
fuel delivery for hotter burning, bet-
ter performance and extra speed.

An interesting development in the
Johnson and Evinrude lines of out-
boards for 1988 is the availability of
torque-suppressing counter rotation
in outboards as small as the 140-hp,
As mentioned earlier, this feature is
impartant in dual-motor installations
and is a welecome breakthrough in
140s, which are ideal for center con-
sole offshore fishermen.

In-the-crankease counter rotation
is also making an appearance in.John-
son and Evinrude big V-block out-
boards, but that’s not the only story
here. The Evinrude XP-300 and John-
gon GT-300 are now considered the
most powerful production outhoards
on the market due to a new boring out
of their 90° V-blocks. Power steering,
loop charging and a new electronie
management system, called Quik-
Start, are standard equipment.

Yamaha has waterskiers, fisher-
men and runabout eruisers in mind
with its new V4 130-horse outboard,
which is a boosted-up version of its
well-received 115-horse V4. In-
creased compression, bigger gear ra-
tio in the lower unit and internal
changes promoting better breathing
produce real aeceleration gains for
this versatile drive system. A stan-
dard feature on this outhoard is Ya-
maha's innovative digital LCD Ma-
rine  Meter, a monitoring unit
combining tach, trim and il status in
one easy-to-view display.

Yamaha is alzso becoming a driving
foree in jet drives. Jet power has been
around for years, but it has suffered
from an inefficient power loss, com-
pared to conventional motors, and
most previous users have been in
highly specialized markets. Yamaha
is broadening jet-drive applications
by lowering fuel consumption and
raising power output in an affordable
line that runs from 28 hp to 140 hp.

A crankshaft-driven  impeller
draws water through the jet-drive in-
take grill, pressurizes it and forces it
out the rear nozzle, Consequently,
Yamaha's propless powerplant can sit
high on a transom and blast through
as little as 6 in. of water. Yamaha
backs jet drives with a 1-year warran-
ty, the same as its outboards.

If one of 19858's breakthrough out-
board or sterndrive features interests
vou, but you can't find it on the model
vou want, wait a season or two. Lead-
ing-edge drive systems, like the ones
highlighted here, are good indicators
of what will soon be available in the
powerplant you want, m™
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"I'm proud he did it on his own...’

r

MAKING MONEY

Last summer, my son Robert turned
18, and he was looking for a way to make
money.

We've had the worst drought here in
Oklahoma since the 1930'. A lot of Tolks
are running out of water, and [ wold
Roberi he could make good money if he
learned how to drill water wells,

I've been in this business for about 12
vears, | operate a big truck-mounted drill
which 1 finally got paid off last year. 1
thought if | could find a good deal on a
used drill, 1'd get it and teach Robert to
run it

But he had a different idea. He saw an
advertisement that got him excited. It
claims you can drill water wells with a
little $600 machine,

He asked my opinion. | told him | just
didnt believe any little $600 machine
could drill a water well - not around here.
It went against everything n my
experience. | advised him to forget it. But
Robert kept studying it and finally he
made up his mind to get one.

When it was delivered by United
Parcel Service, you can pretty  well
imagine what | was thinking.

FIRST DAY ON THE JOB

The day he went out to drll his first
well, Robert got a buddy to help him.
They were so enthusiastic, | went alongto
watch even though 1 figured they were in
for a big disappointment. It was July and
hot — about 98 degrees. | found a shade
tree and settled down to wait.

It was 2 hours later when they came
over, both of them grinning. | asked if
they were ready to call it quits. They said
they sure were because they had finished
the well.

| couldnt help being impressed. It was
a pood well - clean water and plenty ol it.
What impressed me even more was this:
they had drilled that well in about the
time it takes me just toset up my big drill.

MAKING MONEY

The next morning, Robert started
another well. He said he wanted to do it
all by himself. He drilled about 115 feet,

other well drillers can't get.

He's one happy young man. And why
not? The first week he made more money
than he paid for his drill. Now every dollar
he takes in is nearly all profit. That's really
amazing, isnt it?

WHAT I BELIEVE

| admit | was skeptical when Robert
bought a HYDRA-DRILL. [ didn%
believe that someone without any

mostly through rock, and hit water that
afternoon. | couldnt have set up and
drilled the well any faster than that.

experience could go out and drill water
wells, and surely not with that litle
machine. Also, 1 thought he'd be calling
for help. But he didn't. He just went by the
instructions that came with the drill, and it
worked!

The best part is that he didn’t have 1o go
in debt and struggle 1o pay it ofl the way |
did. I'm thankful for that, and | don'
mind saying I'm proud of how he did it all
on his own,

| believe the man who invented the

In the past, I've lost out on some jobs HYDRA-DRILL really knmew what he

because people were afraid my truck
would tear up their vard. Robert says
he can drill anywhere without teaning up
anything, and that gets him customers

was doing. To invent a machine that does
the job, and to keep it simple and
inexpensive — that's a wonderful thing,
isn't 1?

e 7 TWATER WELLS
FOR EVERYONE!

You can drill water wells for less
use drills.

5 low-price models for home,
farm, and commercial use.

Check one or both boxes for mharmaion and mail teday!
O Homaownar Modal [ Commarcial Modsl

VIDEDTAPES
AVAILABLE

Call or Write l )

far FREE Brochures
AL AM K Ouaside LS A
Call |205) 749-3377

4003 Anderson Aoad

Opalika, Alabama 36802 el
CALL TOLL FREE — —
1-800-633-8774
|M for DHTIIIH' mll Eaby Siaie g Fhore 4001




A new lower unit for silent running powers
Motorgulde's 600 serles Brute hand-operat-
ed, bow-mounted thruster with a 50-in.
shaft for V-bottom boats. Price of the
powerplant is fram 5325 to $550.

Maolded-in grooves that allow new Ocean
Fenders to clip directly to stanchions and
ralls are a clever feature. They Interiock
easily to form bumper boards and come in
many sizes and colors. Prices for the fenders
range from 523 to 595,

Navigation takes a big step forward with
the Datamarine 7000 Chartlink., which
transiates loran and Sathav information
onto visual charts. For 52595, you can
measure distance and bearing between
points, plus plot your course on an
overview of the waters you're navigating.
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BOATING;g

GLEAR

YOU CAN'T
DO WITHOUT

The hottest, new, high-tech accessories are
miniature electronics and summer-fun water toys.
But boating basics have a new look, too.

EARING up was never
like this. The big story
this year is miniaturiza-
tion. The new ICOM IC-
MS8 handheld transceiver is slightly
larger than a pack of cigarets. The
Furuno LE-4000, an LCD recorder, is
about the size of a paperback book.
And Ski-Free, a skier-operated per-
sonal watercraft, is smaller than a 1-
man bobsled.

There are bright new ideas in ma-
rine aceessories, too, especially boat-
ing basies. Comprop is a graphite-re-
inforced plastic  propeller that's
supertough and floats. And Ocean
Fenders, which feature a new-ape de-
sign with built-in grooves for attach-

ment to rails, eliminate the need for
wire baskets or storage space.
Today's developments show that
1988 15 shaping up to be a year of great
gear.—John Wooldridge

Shades of Dick Tracy. The 5i-Tex RT-101 LCD
Sounder i a fixed-base transmitter that
broadcasts bottom conditions, fish activity.
boat speed and other data to remote dis-
plays that you wear on your wrist. Prices
will be fixed later In the year.

Here's the perfect solutlon for die-hard watersklers who can't find a driver, copllot or even
a boat to pursue their favorite sport. Ski-Free is a skier-controlled, jet-powered personal
watercraft that can pull you all day on 3 gallons of gas. Controls are located in a yoke with

a throttle trigger on the left and

steering response on the right. This 210-pound, personal

skl machine, which costs about 54500, has a deadman fwitch that shits down the
40-horsepower engine if you drop the controls. Availlable by late spring.

POPULAR MECHANICS & FEBRUARY 1588



Omega combines running-shoe
comfart and support with
marine-tough durability, for
579, while Its bottom sole
pattern gives a solid grip on
wet and nonlevel surfaces.

Built to withstand the punishment
of open water, Humminbird's CVR
1000 Color Depth Sounder is so
waterproof it's submersible. It can
measure down to 1000 ft. with the
touch of a button on a lighted
keyboard that controls depth
readout, bottom-tracking and fish
activity functions. Cast is $750

for the color-display sounder.

An entertainment center s a welcome

relief to the chatter of a VHF radio.
Cybernet’s CM5-4000 Stereo AM/FM
Cassette has a case and controls sealed
with O-rings for corrosion proofing.

It also has 20 watts of power per
channel and numerous features for $699.

Getting away from it all is more fun when
you can call your office with a “wish you
were herel” Motorola's Triton 180 Cellular
Transportable phone does the job.

This sec ation unit, which

costs 51595, weighs just 92 pounds and
has a tough polycarbonate and extruded
aluminum housing so it can be operated
in rugged environments.

g
Truth is you want your prop to break
before damage is done to your lower
unit. Comprop, made of a graphite-
reinforced compasite plastic, is as tough
as metal and an ideal spare prop for $60-
570, And, when necessary, it breaks.

Personal watercraft become more soclal with the introduction of Bombardier's new
Sea-Doo, a high-performance water toy powerful enough to seat two riders and tow two
skiers. Its muscle comes from a 580-cc, twin cylinder Rotax jet-drive system that can reach a
maximum speed of 40 mph. Price for 5ea-Doo, which will start coming off the

production line for the first time this spring. will be about $4500.
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NORDICTRACK IS
THE BEST...
Here's the evidence...

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

More complete workout

than an exercise bike

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

Safer, more thorough exercise
than a rowing machine

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

MordicTrack.
Best way to lose weight

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

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

*Scientitic test results included with MordicTrack
Brochure

FREE BROCHURE AND VIDEO
Call Toll Free or Write:

1-800-328-5888

In Minnesota: 1-612-448-6987
In Canada: 1-800-433-9382

Nordlc rack

141 Jonathan Blvd. Morth, Chaska, MM 55318
w1987, PSI 27588
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Based on automotive-racing technology.
the KEN Flame Arrestor channels incoming
air through a screen mesh and olled cotton
gauze to provide a bigger guip of useable
air for each Intake stroke. Price ranges from
94 to 5159, depending on size.

Radar for small boats? Apelco’s broken the
barrler with the full-featured LOR 9910, For
$1595 you get a compact unit that reads
from ' to 8 nautical miles and interfaces
with your loran. A 12-pound, 18-in.
radome (s included.

It takes a tough binocular to survive sea
duty—military tough. Such is the case

with Steiner Optik’s 7x50 Military Marine
binocular, a commercial version of an
antifogging model recently ordered by the
UL.S, Army. Price Is 5450.

Ever wish two electronic instruments were

combined into one unit?

Impuise did, and created the 2830 Fish

Finder/Loran. For about 51500 you get
pinpoint navigational accuracy combined

with a full-featured fish finder.

0B

A third dimension’s been added to sonar.
The Eagle 30-100 Positional Sonar allows
you to examine distinct zones under your
boat in addition to normal depth and
distance scanning. The 5500 unit has a
high-definition vertical screen.

Hale-shot power for big engines is provid-

ed by the new OMC Shooter, a 4-blade
stainless-steel prop. It offers maximum

acceleration with an over-and-through
hub exhaust design. About 5400,

Go with a friend or go solo, but either way
the WetJet 432 skims over the water like a
pocket rocket. The propless 40-horse. twin-

cylinder jet drive pulls a waterskier with
ease yet weighs only 273 pounds. Solo, it
tops out around 37 mph. Simpie steering

and throttle controls make it easy to oper-

ate, 50 you'll be seeing these high-action
tays all over the water this season. Price s
$36%5 plus freight and setup.

‘_‘:__ S— y

Power and silence are the advantages of
Mariner's new Stalker series of bow-mount-
ed thrusters, which run from 5350 to $559.
The weedless Machete prop and direct-
drive motor give 28 pounds of thrust with
24- or 12-volt operation.

Think visual. That's what Lowrance did
with its new X-50 LCG | liquid-crystal
graph). which features a screen with 192
vertical pixels for improved resolution. The
$640 instrument ks a multifunction depth-
finder with a range of 1000 fi.

Micro-sized is the best

way to describe ICOM's IC-
M8 VHF handheld transcehver.

It measures only 2.4 in. wide < 5.3 in.

high = 1.2 in. deep. It recelves all U.S. and

intermational channels, has selectable

memary, scrolling and costs $500. ™
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PHOTO
CONTEST
WINNERS

With keen eyes and quick trigger

fingers, readers score shots-on-goal.

WE'VE SAID IT BEFORE: We learn a lot, and we learn a
lot about readers, every time PoPULAR MECHANICS holds a
contest. For our “Canon Camera Photo Contest” (page 98,
Jan. '87) we asked you to submit photographs that would
show us what you'd learned from reading our Special Report
in that issue. In this contest, we awarded three cameras.
Top prize was Canon’s T90, perhaps the most sophisticated
computer-program SLR available, Our second prize was
Canon’s TT0, another program SLE. The company’s com-

We judged the contest entries for their originality. imagination,
visual impact and compositional skill. The first-prize winner [above)
had It all. Reader Stephen Lewis of Midwest City, Oklahoma, used
a room-equipped Canon T70 and some clever positioning to create
the Hiusion of a shot taken from the base of the Statue of Liberty.
He did—sort of—but this Lady is a &-ft.-tall replica that beckons
from an Oklahoma City parking lotl

Herb Wenger of Walkarusa, Indiana, took second prize for his
photo of the moon and stars |left}. He used a Canon F1 and three
lenses to make four exposures on a single frame over a &-hour
period. The solltary figure seen below seems to cast a magical aura:
That's what Ronald Ayotte of Saginaw, Michigan, imagined when
he saw the gent silhouetted by the sun's reflection off the water.
He alertly fired his Ricoh Singlex, and bagged a third-prize award.

——— . o
' t'\ AN

pact, autofocusing Sure Shot Su-
preme was awarded as third prize.
The winning photos grace this
page—and seven others we liked
enough to publish appear on the
suceeeding page.

Maost of the 3200 images submit-
ted were taken with manually fo-
cused, single-lens-reflex cameras.
About half the entries were from
print film, and frankly, we were
surprised and pleased to see how
many people still shoot black and
white. Most of the slides submitted
were dupes, and therefore, a tad
on the dark and contrasty side—as
were prints made from slides. We
took this into account in judging
—but you should keep it in mind for
future contests. Alsp, since size
doesn't count, be wary of enlarge-
ments: What looks sharp as a snap-
shot print often becomes grainy as
a blow-up. ™
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Owr contest prizes,
shown clockwise
from top. Canon's
T90, the first prize,
Is valued at S845
with its 50mm /1.8
lens. Pocketable,
autofocus Sure Shot
Supreme 5301 ) ks
third prize. The
second-prize T70
program SLR and
lens has a

5470 value.

Thete seven photos made |t
to the final stage of our
Judging. The photographers
and their equipment are
listed here in corresponding
order with their
photographs, arrayed
clockowize from above.

8 H. Randall Schiake, Spring
Valley. CA. Olympus OM-1.
B Richard D. Nagel,
Carleton, ML Nikon F3.

8 Danielle Smith, Highland,
IN. Pentax 1000.

§ Debbie Mignard,

Champaign, IL. Canon AT-1.
u Betty J. Butler, Desert Hot
Springs, CA. Canon AT-1.

® R.L Stuart, Madison
Heights, ML Canon EF.

B Amy Olihver, Valley
Center, KS. Mikkormat EL.
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Exhaust-Away

I

ONLY $49.50

Exhaust-Away is the exhaust removal system for the home
you wor mechanic, Exhaust-Away takes exhaust fumes outside so

yol can work safely inside your garage. It's the perfect itemn

on our car if you're tired of working an your car in the rain or cold.
y 5 Performance proven by pros.

Exhaust-Away is the exhaust system prolessianal

-
safel In ihe mechanics use. In fact, it's been used by service stations
, and auto dealerships for mare than 35 years
Dependable features and easy to install.
‘ om or o Exhaust-Away features a S-foot-lang by 3 -diameter flexible

rubber hose, which is crush-progf and withstands 600°F
exhaust temperatures; a tail pipe adapter; and the exclusive
your ga ra%. Salety Port™ vent. And Exhaust-Away 15 easy to install

Priced right for you.

Single Exhaust: ONLY $49.50

(Plus $3.50 UPS shipping & handling)

Dual Exhaust: ONLY $§98.50

(Plus $5.50 LIPS shipping & handling)

Easy to order.

Just call 1-800-227-1817, extension 10, 1o arder your
- Exhaust-Away system. And start working on your car, salaly

e in the comfort of your garage

Exhausi-Away ™ anc Safely Fort™ s bademmi of Cruahproo! Tubing Co. Vigin and MasleeCaid sccepled Salisfacton guarastend
Batan Perdg Sietiirn o 30 daye dor dull safend o not aalivhed



in SMAll ENGINE
service and repair ,

start your own money - %;

In just & short time, you can be ready to
Join one of the Tastest growing industries
in America. .. on industry where guali-
fied men are making from $25.00 (o
£30.00 per howr... and that's just for
labor. Parts, engines and accessories add

Because the small engine industry has
grown so guickly, an acuie shortage of
qualified Small Engine Professionals exists

throughout the country. In fact, it's nof un-

usual for a good small engine man to be
three to four weeks behind in the summer
and at least a week behind in the winter,
When you see how many small engines are
in wse today, it's easy (o understund why
guulified men command such high prices
— as much as $4%9.95 for a simple tune-up
that takes less than an hour!

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

KEEP....

f.ﬁ .3- &

7

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cvele and 4-cycle small engines
in service across the UU.S.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re

pair their lswnmowers, tillers, edgers, gines... but re-
power rakes, garden fractors, chain pairs were anly
minar. uniil 1

saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers, paint
spravers . . . the list is almost endless.

No e:perlanr.u necessary.

You don't need to be a "born mechanic’
or have prior expenence. If vou can read,
voll can master this profitable trade night
al home, m vour sparetime, withoul miss-
ing & single paycheck. Lessons are fully
illustrated — so clear you can't go wrong.

Send TODAY
for this
fact-filled

FHEE

b

\, (i

'“‘_;J“ )
tesa Tl ;

BEAT INFLATION!

Cash inon the
huge demand for
small engine repair.

Work part time, full time

}EEI right at home- we help you

every step of the way.

'fuu receive trade secrets

and business plans.

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

Increased Incoms

“I've had about §
Years experience
repairing imall en-

started rhe Foley-
Belsaw Course.””

Waltar H, Strick
Campbedl, California

With our famous ‘learn-by-doing’ train-
ing method, yon get practical *hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plur a brand-new 4 HP engine —
all yours o keep |

SEND FOR FREE FACTS!

You risk mothing by accepting this
offer to find out how Foley-Belsaw
training can give you the skills you need
to increase your income in a high-prafit,
recession-proaf business af your own,

Just fill in and mail coupon below (or

send posteard) to receive Tall information
and details by return mail. DO IT TODAY !

FOLEY¥-BELSAW INSTITUTE

6301 Equitable Ao, Depl. 51366
Kansas City, Mo. 64120

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

. -

! FOLEY-BELSAW INSTITUTE :
y  B301 Equitable Rd,, Depl. 51356 % i
1 Kamexs City, Ma. 62120 1
I [ YES, please send me the FREE booklet that i
: gives full details about starting my own business in :
y Small Enging Repair. | understand thes s no obligation H
1t and thal no salesman will call 1
1 1
Tells how you quickly I Name = :
Irain fa Be your gwn boss . ) 1
in & profishie Spareime g Address - ]
or Fulflime bueness ol | L}
your owe PLUS compiete | Clity = = 1
detaily on our :#- 31 1 =
H RI S K Tria : St m I



Now NRI puts you at the heart of
the most application of digital
technology to date!

With NRI's new at-home training in Electronic
Music Technology, vou get hands-on experience
with the equipment that's revolutionizing the
music industry—Atan ST Series computer

with built-in MIDI ports, Casio CZ101 digital
synthesizer with advanced MIDI capabilities,
and ingenious MIDI software that links com-
puter keyboard to synthesizer keyboard—all
yours to train with and keep.

MNow you can prepare for a high-paying career
as a studio technician, sound engineer, or
recording technician . . . even start your own
service of today’s extraordinary new digital
music equipment.

No experience

in electronics or musicl

Mo matter what your background, NRI gives you
the electronics skills that are now s0 essential

Learn to use, program, and service today’s
digital electronic music equipment as you
your own computer-controlled

ild

music center

master through hands-
0N EXPETIENCE 25 You
explore digital technigues,
MDY, waveshaping, patching, sequencing,
mixing, special effects, and much more.

Plus, even if you've never been involved with
music before, NRI gives you enough basic
training in music theory and notation to
appreciate the far-reaching applications of
today's new digital electronic technology.
Send today for FREE catalog
If the coupon is missing, write to NRI School
of Electronics, McGraw-Hill Continuing
Education Center, 3939 Wisconsin Avenioe,

Washington, DC 20016.

I_nkhnnluflh:‘hurh IF‘F
Mhciirae-Hill Contiruing Education Center
F439 Wisconsin Avenue, Washington, DC 20016
YES! Please rush me my FREE cataleg describing SR
riew al-home Eraining in Flectronic Music Technolgs phe
trainingt in nther highdech, m-demand electronics fields.

Kame

Street

W ey e I

City Stale Zip
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Hundreds of books —
Melling & Casting Aluminum, Plaiing of
Metals. Prospecior's Fieldbook. Tesla
Coil Secrets, Experimental Sclence, Ex-
perimenial Physics, How o Build o 200
Amp Weider, Inverfer Technaology,
Windmills & Windmolors, Steam En-
gine Dezign, Model Making, Ornamen-
tal Metal Casting, and many maorel

GIANT BOOK
CATALOG!

Send $1.00 for a glani calabog of
hundreds of incredible techndcal
how-io books! Everything from per-
petual motkon and machine shop 1o
motor rewinding., steam power.
prospeciing, moonshine, siomage
balleries, and mich, much more!
You mussl see Lhis calalog! Or gel a
copy free when you order a book
direct from this ad.

HOW TO ORDER

Wrile your name & address clearly
on clean paper amd send with check,
MO, Visa of Maslercand numbers.
Speclly whal books you wanl.
Money Back Guarantee!
All books are guaranteed. Money

back If nod satisfled. Highest quality
books! Fast service! Fair dealing!

Jnm

Rare Technical Books!

Build Unusual Machines
& Incredible Apparatus!

Buslld phonographs, x-ray machines, Tesla colls.
Camemas, MICToScopes. VACUUM pUmps, mag-
netle devices, high-voltage generators and
much morel Melt and cast metall Bulld
molors. generalors, arc
lamps and much

morel Rediscaver
plans and secrets
out of print for al- |
most a century! Fan-
tastie rare how-lo
bools now avadlabbel
Creal ideas for scl-
ence [airs! Projects
for mechanics and
experimeniers?

L
Run Three Phase Motors on
Three proven methods! Up to |50 hp 44001 No molor rewinding needed?
‘ked booklel! only $3.00
Coll Secrets
F‘m'ate notebooks of & bullder of Ughtning bolt generators! Incredible

diagrams and secrets! Rare infol Greal paperback boold only $6.95

Lindsay Publications

PO Box 12-DM, Bradley IL 60915

ALTERNATOR
SECRETS!
Gel thousands of walls from a
ocommon aulo allernafor! Turm
ordinary motor inlo an allermnatort
Fun ioals, lights, AC-DC
appliances, r.'h.nr@z batter:
les, do Lght
arc welding
and morel
Jam-packed
bookletl
$2.00

Phase!

114

FREE CATALOG

and hard-to-find products ol value for the
hlh ist, padgeteer, student and educator from
Ame sclence mail-order markeiplace.

= Magnifiers & Optics

= Photo ic
Accessortes

* Science Kits & Toys

_

Eri.muntl S&":-'ilh'.

= Magneis & Surplus
= Weather & Solar
= Tools & Motors

= Health & Fitness

Discover the latest in high tech fior your
home, shop and office. You'll spend hours
bmwsmg mmu?h our new 68 page, full color
catalog chock full of over 1200 unusual and
hard—tn»lmd products designed for better livin
and to makea jobs around your home easiera
more enjoyable. Write for your FREE copy.

SERVING HOBBYISTS SINCE 1942
HS Edmund Scientific Co.
2103 Edscorp Bldg., Barrington, NJ 08007

ctual Size:
10" long x 3" wide!

DOWN EAST DINGHY
authentic model kit

You'll get tremendous satistaction from
building this handsome model. True scale of
historic original working Maine dinghy, Kit
includes brass and mahogany parts, planking,
bottom, framaes, transom, cordage and oars.
Complete plans and illustrated nstruclions.
Yaur finished model will draw raves. From us,
for only $17.95, includes shipping. (N.Y. State
residents add sales tax) We'l also send our
free color catalog of nautical gitts.

PRESTON'S

179-C Main 5t Wharf. Greanport, NY 11944

-l-l-nhv--:-i-t- EXAMPLES
Sampfe WP&RI‘ . FELY
= £1.58

ELII:TH!I

ST e L

weiatue . MAIL ORDER 5o

m mr EUSHESS |:1u|:l:s

::m"r ﬂpﬂmn#rt tirmE. -“"r-
DIAMON DS

l:“l RA

HHlaw weleileiali

ooLLs

Thourands
MINK COATS Y puALDisc 3232
Euflﬂwm: COMPUTERS 40 g0

SEXY  You buy dnech-ng middleman, Send ad to got free sarm-
FUN  ple and report. MELLINGER, 6100 Variel, Dept. M2252
WEAR Woodland Hills, CA B1367-3779
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Art On A Roll

We learned that the local newspaper
sold the remains of 30-in.-wide rolls of
newsprint paper too small to be loaded
into the press. The rolls were the ideal
solution for our children who love to
draw. The only problem was their large
gize which made them difficult to handle
and cut.

To solve this, I built a wall-mounted
holder that accepts a roll eut in half with
a hand zaw. It's made with ¥-in.-thick
stock and a Ye-in.-thick plywood panel.
Miter the frame corners and rout a rab-
bet on the inside back edge to accept the
panel. Cut two dises to fit inside the roll
and bore a ¥-in. hole in each for the 19-
in.-long support dowel. Glue these to
the dowel 2 in, in from the ends.

Then glue two square blocks—each
with a blind %:-in. hole—on the ends of
the dowel. The roll mounting brackets
alzo hold a Vi-in.-dia. dowel positioned
close to the back panel to hold the paper
down. At the frame bottom, two smaller
bracketz hold a Yi-in.-sq. hardwood
tear-off strip.

When mounting the unit, be sure it's
at a height the kids ean reach. You may
find you need a second one for your own
use.—Mark DiBona

e |
ROLL CUT TO =
15" WIODTH 3

CUT TO AIT
INSIDE ROILL
~ |2 REQID,|

1450
TEAR-DFF BAR

;

MDA DIOWEL
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FOREVER YOUNG FOREVER YOURS

ale”

Returm o the era of boog

teg booze, the speakeasy Replica 1929 Available in Front
and fooiloose Nappers Mercedes Beng 55K or rear enging drive.
Winh VOUT OWn hanis

move backward in time

to when the motorcar

was beauly in motion ]
This  easy-io-assemble
replica is from the com
pany that  leads  in
product enginesring and
innoyvarkens. The thrill s
in the first time you
wheel the “old nmer

ofla the road. and ane
able 1o shout . 1 BUILT
IT MYSELFI™

CALL TODAY - TOLL FREE

1-800-252-7742

airports.
|9RT, Classc Maolor Carriages

§6650 MW 2Tih Avenwe, PO, Box 10 M
AMliama, Flerida VR054, (305) 625- 9700
Mouwrs: Momn, - This, @AM - 11 PFM

" Adldress
Fri. @ AM - 9 PM_Sas. 9 AM - 5 PM
Sen. 11 AM - 11 PN c
ity SLae

Encloced iz 5100 fod each Full calos brochure and : 2 o
consumer Buying guide For Replica assembly:
Garelle Classic Speedsier Home Phane [ ...I
Classic T Classic Specdsies Bus Phone i
Mease charge my MaiirrCard Visa Am. Exp S e
Acci Mo Exp Daie Signaiure

nlfz2o0w

QUALITY PRODUCTS FOR 30 YEARS o s

URB

FIGURES BASED ON:
FORD F-350 WITH TRAILER
12,100 POUNDS TEST WEIGHT

25 MPH FASTER HILL CLIMBING

(6% GRADE)

15 SEC. QUICKER PASSING

(40-55 MPH)

23 SEC. BETTEH ACCELERATION
(0-55 M - TRAILER LIFE Magazine

® As Much As 50% Greater Towing Power

# Up To 20% Mileage Increase

» Increased Efficiency And Engine Life

* Emissions Legal In All 50 States®

= Most Complete Systermn Available

» 12 Month/Unlimited Mileage Warranty

* Nationwide Dealer Network

BANKS D

The “No. 1

ALSD AVAILABLE
*G.A R.B. EXEC. ORD. #D-161-2, #D-161-3

Drop in for a demonstration ride or call for the name of your Banks authorized dealer.

I’ m I" AMERICA'S TURBOCHARGING AUTHORITY

FOR FREE INFORMATION:
Gale Banks Engineering, 546 Duggan Ave., Depl. 650-2, Azusa, CA 91702

[E) 1987, GALE BANKS ENGINEERING
(B18) 963-8605



THREE WIPING
EDGES. INSTEAD

e

for the Life of Your Car!
Over $1 Miltion in Development
Finally, A windshield wiper
designed to give you

e No Streaking

* No Squeaking

@ No Chattering

Awarded U5, Paleni #4,473,919

Made from DuPont Nordel® spaceage
elastomer, it never wears oul.

Easy to install—
you snap them
on in seconds.

Custom fit for
your car.

CREDIT CARD

CUSTOMERS
CALL TOLL-FREE:
1-800-847-0653

IN A 215-638-8008
NOW ONLY
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PAN AMERICAN EXPRESS
(Comtinued from poge 78)

over and discovered diesel streaming
through the chassis. The 100-gallon
auxiliary tank suffered a stress fac-
ture and, as we looked on, it opened
wide. Nothing to do but let it drain. A
90-gallon spill expanded on the dusty
Peruvian ground, black evidence of
another failure of outfitted equip-
ment. Now we carried only 35 gallons
of fuel, tremendously reducing our
driving range.

We pushed on toward the Ecuador-
ian border. Up to Lima, Garry and
Tim encountered 16 document
checks, in addition to border cross-
ings, but not one today. Until now,

¢ were in Peru's northern fron-
tier, where a terrorist group called
the Shining Path explodes bombs and
pulls robberies with alarming fre-
quency. Bridges were washed out,
and every few miles, we left the road
to drive through dry washes.

About 10 p.m., a half-dozen grim
policemen pointed machine guns at
us, signaling us to T?Iull into a ram-
shackle courtyard. They checked our
passports and vehicle papers, and be-
gan poking around the truck. Garry
stayed near the vehicle to make sure
no contraband was planted.

As determined as the inspection
was, the policemen only reached
about 6 in. into the back of the truck.
Its filthy appearance proved to be a
clever strategy. “If you go in with a
nice, clean, brand-new vehicle, it’ll
take forever to get through these
checkpoints,” Garry explained. “We
want it to look like a dirty mess on top,
but underneath, everything is in its
proper place.”

r an anxious half hour, Garry
and Tim began to play the role of
dream merchants, handing out maps
of the journey, fliers printed in Span-
ish, and buttons stamped in the image
of the truck. They dazzled them with
paperwork, souvenirs and goodwill,
until the police just gave up.

In Ecuador, the low country was
lush and the roads good. Then our
route took us over a 10,000-ft. moun-
tain and into Quito. From here,
nearly to the northern Colombian bor-
der, the road was a twisting, high
mountain trail. Chapels and shrines
were everywhere, marking spots
where drivers plunged over cliffs.

We averageé’ only 30 mph through
Colombia, yet we were driving like
maniacs through rock slides, truck
convoys, blind passing zones and
heavily armed checkpoints. Our only
mechanical problem was a flat tire,
yet the potential for disaster was al-
ways near. The closest call of the trip,
an unexpected testing of the antilock

brakes on a hairpin turn, occurred in
this beautiful but dangerous eountry.

Finally, we came down from the
Andes and pushed through lowland
jungles to Cartegena. Exactly nine
days, Thours and 40 minutes after the
team left Ushaia, they'd logged 6300
miles and arrived at the top of the
South American continent.

From Cartegena, it was a 24-hour
boat ride to Balboa, Panama, through
the Panama Canal. A roadless, inhos-
pitable region, known as the Darien
Gap, makes the water route neces-
sary. I left Garry and Tim here, prom-
iging to meet them at the finigh line
with bottles of champagne.

The boat layover turned out tobe a
major setback, dragging on for five
days. But when they finally got the
truck off the boat and through cus-
toms, it was a speedy ride through
Panama to the Costa Riean border.

In Costa Riea, Garry and Tim en-
countered the highest point on the
Pan American Highway, at more than
10,000 ft. It was ominously named
Cerro de Muerte, the Mountain of
Death, in reference to the many who
died on its roads.

The next challenge was Nicaragua.
After crossing the border, Garry and
Tim were met by a camera crew mak-
ing a tourism promotional film and re-
quested to answer a few questions
about the Nicaraguan political situa-
tion. Tim was compelled to think fast
and find a diplomatic way of saying
theirs was not a political trip.

After the interview, it only took 4
hours to get to the Honduran border.
Though Garry and Tim were never
stopped or hassled in any way, the
saw evidence of Nicaragua's turmoil.
Northern frontier border buildings
were s0 shot up that an armored, mo-
bile office was used to check travel
documents. It was moved in and out of
position every day.

After overnighting in Tagusa-
gulpa, the capital of Honduras, they
took the mountain road to the Guata-
malan border, avoiding a shorter but
riskier route through El Salvador.
Guatamala's lush, voleanic landscape
passed by without incident, although
the team's greatest fear, an accident
with a careless pedestrian, felt most
intense here.

Within 45 minutes of crossing into
Mexico, Garry and Tim were stopped
three times by the police. Still, they
were excited by the good guality of
the roads and could almost feel the
U.S. border approaching. After 32
hours in Mexico, which included 6
hours of sleep in Vera Cruz and a blaz-
ingly hot drive through the Sonoran
Desert, they arrived at the busy bor-
der town of Matamoras. Then, with-
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out document check or passport
stamp or vehicle search, they paid a
bridge toll and crossed into the U.S.

According to Garry and Tim, this
was the biggest emotional milestone
of the trip. Time for another hand-
shake. It was only later that it
dawned on them they weren't quite
two-thirds of the way to the finish.

Dallas was the first of a series of
quick press conferences in the 1.5,
and Canada. It was also the last stop
of the trip. Sinee Garry and Tim slept
for a few hours south of San Antonio
and again in Dallas, where the 100-
gallon fuel cell was replaced, they de-
cided to make a final push all the way
to Prudhoe Bay.

Dallas to Winnipeg took 22 hours.
Winnipeg to Edmonton, which inelud-
ed an intense snowstorm, took 16.
And FEdmonton to Fairbanks,
through the most gorgeous mountain
country of the trip, took 34.

The final run, eapping a 5000-mile,
85-hour push from Dallas, almost
didn't happen. The Dalton Highway,
which runs along the Alaskan Pipeline
to Prudhoe Bay, is a restricted-access
road, and permits weren't secured un-
til an hoor before Garry and Tim ar-
rived in Fairbanks.

I met the dog-tired driving team
outside the town of Deadhorse and
drove with them to the official finish-
ing point in Prudhoe Bay. It's not easy
to celebrate in zero-degree tempera-
tures, but I brought champagne and
we did our best,

Garry and Tim had driven 14,642
miles in 574 hours, for an average of
610 miles per day, counting all down
times. Actual driving time was 314.5
hours. Average speed was 46.6 mph.

By mid trip, Garry and Tim were
much more concerned with the human
machine than with the smooth-riding
Sierra. The Sierra had used 1032.7
gallons of fuel and averaged 14.2 mpg.
0il, oil filter, fuel filter and air filter
were changed four times, and in Dal-
las, tires, shocks and front-brake pads
were replaced. Its road performance
was essentially flawless.

In the end, along with the world
record, Garry and Tim experienced
three weeks in the life of a hemi-
sphere, a snapshot of the Americas.
They came into contact with hundreds
of people who provided invaluable
help along the way.

And not least importantly, they'd
resurrected a nearly forgotten
dream. It's actually possible to drive
from the bottom of the world to the
top, if vou have imagination and dar-
ing. The Americas, Garry Sowerby
and Tim Cahill proved, really are
linked by a long, difficult road, an in-
credible ribbon of pavement, known
as the Pan American Highway, P™
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B yau're o lack Danml's drinker. B us hear fram you

AT JACK DANIELS DISTILLERY it never

snows too much. But when it does, it really does.

s

One of our rickers (it's Lawrence Burns) is
surveying the situation. You see, it's his job to
gather these hard maple logs; stack them in ricks;
and burn them to the charcoal we use
to mellow our whiskey. ""Charcoal
mellowing" (as this process is called)
is more important than anything to
the taste of Jack Daniel’s. So, we
assure you, Mr Burns won't let

a liccle snow get in the way of

his work.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennessee Whishey=80-90 Proof=Distilled and Battled by lack Danied Distillery
Lem Motlow, Proprietor, Route 1, Lynchburg (Fop. 361), Tennesses 37352
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Builder? Do-it-yourselfer? This
is your opportunity to start a profit-
able new business! Now you can

become a distributor for Tri-Steel—

America’s largest manufacturer of
strong, energy efficient (R-30), low
maintenance steel frame homes.

Business opportunities start at
only $7,500 and are backed by

Tri-5teel training and support.

For a FREE BROCHURE and
more facts on how you can become
an independent distributor of steel
frame homes, please call Tri-Steel
today, toll free at:

1-800-433-5555

or |-SM-431-5553 TX 1-800-T72-5909

(L

Changing the way
America builds.

Increases Heal Output by 500%

* Custom Built to « Super Efficient
fil any Fireplace titandum stalnless

# Easy o install, Heat Exchanger.

# Thermaostatically No exires 1o buy.
controlied, works + No
sulomatically. Crecsole Bulldup

And best of all you can enjoy your fireplace
while saving on your heating bills bacause
with Hearth-Aid I® you n't nead lo
sacrifice your fireplace’s appearance or the
delight of an open fire to be enargy efficient
Works with: Wood, Coal, or Gas Logs

For Free Information, Write or Call:

The Heat Ine_, P.O. Bax 1027
TN 3r027  Dept, PM
Nationwide Toll Free: 1-800-T42-HEAT
1-615-794-8425

BLAC! COva.

Enlarge Project Designs
Craft Projector is Simple! Fast! Accurats!
Projects on fo: Drawing, Graph & Tracing Paper, Wood,

Adjusiable mna anlarges by fractions up to 27 Vs fimes for
the size you wishl Copy unlimited ideas for craft dessgna.
Enlarge pallerns, designa, portraits, siill lifes, landscapes,

photos, slides, designg on coina and jewairy. 18 in
Does not damage oniginal. Sémple inatrc:
lions. Uses household curren B0 wall bulb, Send

S15.95 plus 52.95 shipping. 30 day money back guamanies.

Norton, Dept. GT-150 Box 3012, New Rochells, MY, 10002

WE SPECIALIZE W ARCHES, CORNERS & FREFARS

|18

Save Time! Save Monay! Mill Supp
Sells Over 1,000 Different Top Quality

STEEL REPLACE-
MENT PANELS

of Colision Damage on MMany Amasncan
Cars, Trucks and Vans and kost imporis

Mill Sapply
Dl PRb-S0G

A Supwice Avetios
Chwwnland. Dhes ddiid
Mprwmaicls & (hin
Toll-Fro 1-G00- G650 T
Local

FEE) 3415072

HINTS
FROM
READERS

Marking Gauge

You ean make yvour own marking gauge
with a spare pully and a length of V-in.-
tlin. metal rod. It features a steel point
at one end for seratehing lines and ball-
point pen Lip at the other end for draw-
ing. First, drill centered holes %% in.
ileep in the endsof the rod and tap for Y-
20 hexhead bolts, Then, drill two paral-
lel Yicin.dia. holes % in. in from each
end to accept the marking points. The
pulley zetserew is replaced by a longer
bolt of the same diameter and thread
size for easy locking. Insert a ballpoint
pen refill inone Ve-in, hole and use an old
Viein. dlrdll bit reground for this purpose
for the seratching point. You can also
mark a scale on the rod for quick setup,

—Walter Burton

Brass Cleaner
I found some solid brass numersils in
my basement that were so tarnished
that none of the polishes I tried had any
effect. I sprayed them with ordinary
oven cleaner and let them sit for 8
hours. After rinsing with water, a light
polishing was all that was necessary to
make them look like new.,

—Ernest Turner

Safety Latch

If you have to keep the basement door
open for ventilation or heat civenlation
from a wood stove, but have a toddler
in the house, you've got a problem. We
came up with a simple solution. Install
an ordinary hook-and-eye near the top
of the door well out of the reach of little
hands, However, instead of positioning
the eye to keep the door shut, place it
close to the edge of the door. When
hooked, the door is held slightly open
for ventilation, but latched for safety.

—Clark T. Irwin
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PLATINUM FOUND TO ENHANCE
COMBUSTION IN GASOLINE ENGINES

The Platinum CiaSaver installs in a matter of min-
utes and works effectively on all gasoline engines.
Cars, trucks, motorhomes, boats and van imphi-
ments using gasoline engines all can achieve a dra-
matic increase in fuel efficiency with the usc of this
device, The manulacturer guaranices a subsiantial
imcrease in gas mileage and engine Hle and offers a
1% money back guaraniee.

Even with a properly tuned engine, nearly a third
ol the gasoline it consumes is not burned. That un-
burned gas creates carbon deposits that shorten
engine life, interfere with proper combustion and
cawse pings and knocks. And then the aulo manu-
facturers atlempl (o solve the problem by using a
catalytic converter (o consume the unburned gaso-
ling in the exhaust system before it returns to the
almosphere,

OUn February 28, 1984, four years of adminisira-
tive procedures were completed by the Consumer
Protection Depariment of the U5, Government
reviewing this process,

The government's conclusions? Thar MNational
FuelSaver Corporation invenled and markets a
product called (Platinum) GaSaver which brings
about more complete combustion and better gas
mileage in automobile engines by means of platinum
catalysis. That the {Platinum) GaSaver offers sub-
stantial fuel savings when applied properly 1o a
gasoline engine. And that independent testing par-
ties make stronger claims For { Platinum) GaSaver
than does Mational FuelSaver Corporation.

The device takes only minutes to install on an
awlomotive engine and allows for a more complete
combustion. Mormally, over one-third of the gaso-
line is wasted out of the exhaust system, unburne.
With the Platinum GaSaver vou have near-perfect
combaustion. That means more power is developed
by a given amount of gasoline. The device works on
both leaded and unleaded gasolines, and meets or
exceeds Environmental Protection Apgency and Cali-
fornia emission slandards.

The federal judge in charge concluded a live-year
administrative procedure studying the device by stat-
ing, “Independent Lesting shows greater fuel savings
with the GaSaver than. . . claimed by the developer.”

The gas-saving system was tesled by the Concord-
Carlisle Regional School District in Massachusetts,
which installed the devices on a fleet of 26 school
buses and cars equipped with V-8 engines.

“We've been pleased with the resulis, "Francis D
Curran, iransportation manager for the school dis-

Reprinted with permission from T he Albuquerque Tribune

Device increases gas mileage dramatically in gasoline engines.

On July 11th, the government awarded Na-
tional FuelSaver Corp. 322,000 for developing
a simple automotive acoessory that increases gas
mileage by means of Platinum Catalysis,

Called the Platinum GaSaver, it injects
microscopic guantities of platinum inte the
airstream enlering the engine.

The Injector itsell takes only minutes 1o in-
stall, while the platinum entering the engine in-
creases the percentage of each gallon burning in
the engine and allows for the combustion of gas-
oline that is normally lost out of the exhaust
SysLem.

Mormally, that lost gasoline would only burn
when it came in contact with the platinum-
coated surfaces of the catalytic converter. But
with the GaSaver introducing the platinum in-
to the engine, platinum caralysis can now burn
that fuel in the engine where the release of that
heat and energy is harnesed to drive that vehicle,

With more of each gallon burning in the en-
gine, fewer gallons are required and the cylin-
der remaind clean and free from carbon de-
posils,

trict, concluded. The fleet has achieved a major im-
provement in gas mileage as well a5 an improvement
in cobd weather engine starts.

I addition 1o 1he 344,000 savings in Tuel cosis for
the school district, the transportation manager notes
that the real savings comes from reduced major
cngine repair on the buses as a result of cleaner burn-
ing engines that produce more power for the same
amouni of fuel.

In & press interview, the developer states that the
only problem the company has encountered is keep-
ing up with the demand. “With the heavy demand
in the transportation industry (i.c., school districts,
trucking and cab companies, police deparniments
and government vehicles) and now the news has
spread 1o the farming community and we are work-
ing around the clock 10 keep up with the growing de-
mand. At this time we are able 1o guaraniee deliv-
cry within three weeks. But at the presemt growth
raie, we can see considerably longer delivery times
in the near future,”™

Government awards $22,000 for development of a simple device
that increases fuel efficiency dramatically in gasoline engines.
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The process works on both leaded and un-
leaded gasoling, and meets EPA and California
standards.

The federal judge in charge concluded the
five-year administrative procedure studying the
CGaSaver by stating, “Independent reting shows
greater fuel savings with the GaSaver than , , .
claimed by its developer, Mational FuelSaver
Corporation.™

In another siudy concluded recently, the gov-
ernment confirmed that the Platinum GaSaver
raises the oclane of gasoline, eliminating the
need lor premium gasoline.

Joel Robinson, the developer, commented,
“We've already sold over 70,000 GaSavers
Ironically, we find more people buying the
(aSaver for its third benefit of extending engine
life, than buy it for fuel savings of oclane
boosting, Ever since our economy became bat -
tered by OPEC in 1973, we were convinced it
would be a small company like ourselves thar
would reverse the trend of higher fuel coss,

The Platinum GaSaver has passed a 4-vear
administrative study by the U.S. Government.
And has a full money back guaranies.

Taken from a Repori presented 1o
The American Chemical Society
April 1ith, 1984
51, Louis, MO

“In _a report delivered to the Sociely ol
Avtomodive Engineers, The Engine Technical
Center of the Komatsu Engine Company showed
conclusive research that if carbon deposits are
eliminaied from the combastion chamber tha there
is o significant wear of the cylinder walls or rings,
thus prolonging engine life dramadically.”™ The
Flatinum CGaSaver has been found 1o be one of the
most effective devices For the elimination of car-
bon deposits in gasoline engines. Since carbon s
simply another form of unburnt Tuel, by burning
the gasoline more compleicly in the cylinder by
means of platinum catalysis, the cylinder remains
whean and free from carbon deposits thus reducing
friction and prolonging engine Life dr amatically,
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How the Platinum GaSaver System Works

The device needs only 10 be connecied 10 one
vacuum hose, Hose and T adapter are supphied,

Hinst o vppmn by

R e oy T

IT after 3000 miles of driving with the
Platinum GaSaver vou haven't achieved
a dramatic incregse in fuel elfficiency or ‘1
i Tor any reason you are mot |00% sat-
isfied, simply return the wnit for a full




DODGE DAKOTA 4X4

IF YOU'RE LOOKING FOR THE ONLY TRUE MID-SIZE 4X4 PICKUP
THERE IS, WITH THE PUNCH OF A 3.9L V-6 AND NEW ELECTRONIC
FUEL INJECTION, A FIVE-SPEED GEARBOX, 2WD TO 4WD SHIFT-

ON-THE-FLY, AN INDEPENDENT FRONT SUSPENSION, A WHOLE m
TON OF AVAILABLE PAYLOAD, PLUS A 7/70 PROTECTION PLAN® m ﬂ ‘
THAT SHOOTS DOWN THE COMPETITION, THEN TAKE OFF IN TJocdc mf
[ ]

THIS 4X4...IT'S GOTTA BE A DODGE DAKOTA. m DIVISION OF CHRYSLER MOTORS
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How ToInstall A
FOLDING
STAIRWAY

gpace, or are forced to haul out the
stepladder when necessary. Howev-
er, there is an alternative. A folding
attie stairway allows you convenient
access to this otherwise unused space
without compromising the floor plan
below. All that's needed are a few ba-
sie tools, some framing lumber and a
friend to help out downstairs when
you're in the attic.

Keep in mind that the ceiling frame-

BY PAUL BARRETT: lllustrations by George Retseck

bly found that the attic is a great place

work in most homes without attic ac-

| cess was primarily designed to sup-

| portthe ceiling only. If you plan to use

| this space for heavy storage, make

| sure you locate the items above a par-
tition or load-bearing wall.

ERHAPS you're fortunate
enough to live in an older home
that's complete with a full stair-
case to the attie. If so, you've proba-

POPULAR MECHANICS ® FEBRUARY 1988

to store seasonal items and memora-
bilia. Homeowners without easy ac-
| eess to the attic either don't use the

Far our project we installed a fold-
ing stairway made by Memphis Fold-
121



ing Stairs, Inc. This unit accommo-
dates ceilings up to 105 in. high and
fits a rough opening of 22 x 54 in.
While our choice was a stairway with
wooden treads.and stringers, this
company. dlso makes a similar unit
with aluminum stringers. All-alumi-
num models are available from other
manufacturers, too.

Laying out the opening
The first step in a folding stairway
installation project is to inspect the
spacing, direction and size of the ceil-
ing joists. Our ceiling was framed
with 2x6 joists on 16-in. centers and
the stairway unit was to lie parallel
with the joists. We only needed to cut
away one joist to achieve the required
22-in,-wide rough opening. Installing
a folding stairway at right angles to
the joists involves a similar operation,
but more joists will have to be cut and
the framing will be more involved.
When considering the placement of
vour stairway, keep in mind that be-
gides providing space on the floor be-
low for unfolding the stairs and mov-
ing around the ®funit, you'll need
headroom at the top of the stairs.
Onee you've determined where the
stairway is to be placed, climbinto the
attic and rembve any insulation over

and around the intended opening. Re- |

member that the ceiling itself will not
support your weight. Step only on the
joista, After removing the insulation,
tack-nail wide boards or ¥-in. ply-
wood on the joists around the area
where you'll be working.

If possible, plan to use an existing
Jjoist as one side of the rough opening
framework. You'll need to find the po-
sition of this joist and mark it on the

ceiling of the floor below, Installa®, - |

in.-dia. bit in a drill and bore test holes
through the ceiling in the rough open-

ing area to locate the joist. Use a |

straightedge to elearly mark the joist
line on the ceiling. Then, lay out the

rough opening with a framing square |

and straightedge.

The term “rough opening” refers to
a size s in. wider and longer than the
unit to be fit. This allows for small
errors in laying out and squaring the
framework and requires that shims be
fit between the unit and the frame-
work before fastening is begun, It'sa
rood idea to double check the actual
gize of the folding stairway case to
make sure it will fit the specified
Opening.

With the rough opening marked,
bare ¥ ~in.-dis. holes at each corner
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1 Completed framing includes headers for supporting cut joist and a trimming joist placed
at width of rough opening. Components are joined with metal hangers and nalls.

& Use framing square to lay out for cutting
Joist. Actual cut line Is 3 in. cutside rough
opening to allow for doubled header.

B Before setting the headers in place, slip
double joist hangers on the header ends for
fastening to the celling joists,

so you'll be able to find the defined
area in the attie.

Framing the ceiling

In any situation where you find that
vou have to cut through eeiling joists,
you'll need to prepare temporary sup-
port partitions to carry their load be-
fore they're cut. Starting at one end
cut two pieces of 2x4 to a length that

5 Set blade on your circular saw to maxi-
mum depth and cut the joist on inside of the
line at each end of the opening.

9 Replace headers between Jolsts and nali
through to header ends. Install nalls In
hangers and toenall with 10d nails.

spans the two joists on either side of
the opening. These serve as a top and
bottom plate for the temporary sup-
port partition. Then, cut three studs
so the eombined height of the plates
and studs equals the eeiling height.
Nail the top plate to the stud ends
with 16d common nails. Lift up the top
plate and studs so the plate is posi-
tioned about 3 in, to 4 in. away from

POPULAR MECHANICS @ FEERLUIARY |98H
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2 Use a 4-ft. level or long straightedge to
mark the side of the rough opening that is
aligned with the ceillng joist In the attic.

temporary Ix4 support partitions about 3
in. away from each rough opening end.

& A sharp handsaw finishes cut. Because
the cut line is outside the rough opening.
maice sure you don't cut through celling.

7 Corstruct both doubled headers to fit
between the joists and install metal hang-
ers to support the ends of the cut jolst.

10 Mark position of trimming joist so its
Inside face is on the rough opening line.
Then, Install support hangers on headers,

the opening. Wedpe the bottom plate
under the studs and tap the assembly
in place so that it’s plumb. Then, toe-
nail the studs to the bottom plate. Af-
ter the first partition is in place, in-
gtall another at the other end of the
opening in the same way,

With the temporary supports in
place, climb back in the attic and use
the holes bored at the layout corners

POPULAR MECHANICS » FEERLIARY | 588

11 Afher cutting the trimmer to length,
slip it in the hangers and nail. Complete by
toenailing with 10d comman nails.

to mark the rough fJLIEI‘IniHH. Carry the
marks squarely up the side of the joist
faces and across their top edges. Dou-
ble check to be sure your marks are
square and properly dimensioned.
The section of the joist that runs
through the rough opening must be
removed and the cut ends supported
with headers made of doubled joist
stock. To find the correct cutting

lines, add 3 in. to the layout marks at
each rough opening end on the joist to
be removed. This allows for the thick-
nesg of the doubled 2x6. Mark a
square line down the face of the joist
at these points.

To cut the joist, first set your eireu-
lar saw blade to maximum depth and
carefully cut on the inside edge of each
cutoff line, Then, complete each cut
with a small handsaw. Try to keep the
handsaw from cutting through the
ceiling.

This is a difficult operation especial-
ly if the joists are closely spaced. If
you do go through the ceiling, simply
piateh the hole after the stairway is
installed. A carefully handled recipro-
cating saw can also be used for this
job.,

After the cuts are made, remove
the joist section and measure the dis-
tance between the outer joists at each
end of the opening. Cut new joist
stock exactly to length for the doubled
headers at each end and nail together
with 12d common nails. Make sure
their ends and edges are flush,

Mark the itions of the cutoff
Joist ends on Lﬁ?headem and lay out a
gquare line at the mark to indicate the
metal hanger placement. Then, in-
stall the hangers that support the
joist ends, Slip double joist hangers
on each end of the headers, but don't
nail them in yet. Slide the headers in
place and align them squarely with
the layout marks and flush with the
existing joists, Then, secure them
with 16d nails driven through the
joists into the header ends. Install
hanger nails or 1%4-in. roofing nails in
the hangers and toenail with 10d com-
mon nails,

Because the rough opening is nar-
rower than the width left between the
remaining joists, the completed (ram-
ing will include a section called a trim-
ming joist that spans the headers and
gerves as a long edge of the rough
opening {rame,

The opening layout indicates the
position of the trimming joist. Carry
the mark squarely up on the header
faces and install hangers to carry the
trimming joist. Then, nail the trim-
ming joist in place.

After the framing is completed,
you're ready to remove the ceiling.
With a helper below to eatch the cut-
out section, cut around the opening
with a compass or keyhole saw. Then,
move downstairs and nail the ceiling
around the rough opening to the new
framework.
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12 Have a helper on hand In room below
when cutting opening with a saw. Then,
nall the celling to the new frame.

Installing the stairway

First, tip the stairway on its side, lift
it through the opening into the attic
and set it aside. Next, install tempo-
rary ledgers on both ends of the open-
ing to support the stairway case while
it'’s being positioned and fastened.
The unit we installed required the
hinge-end ledger to extend % in. into
the opening and the ledger on the op-
posite end to extend in % in. Use 2x4
stock for the ledgers and secure with
16d common nails.

Set the stairway into the opening
and let it rest on the ledgers. With the
unit still folded, place shims between
the stairway case and the headers to
straighten and square the unit, Check
that it's level and temporarily nail the
case ends to the headers with 8d com-
mon nails. Leave the heads exposed
for easy removal.

Have your helper fold the mid-sec-
_ tionof the stairway down but keep the

bottom section folded back. ’Il':uarj.1
bore pilot holes to prevent splitting
and nail through the stairway case to
the headers with 16d eommon nails.
Nail through the holes provided in the
hinges and complete the fastening by
spacing nails 16 in. apart around the
entire case. Be sure there's a shim to
fill the space between the case and
framework where you nail.

Cutting to length

With the unit still partially unfolded
place some weight on the stairs so
_ you're sure the hardware is fully ex-
tended. Lay a straightedge along the
top of one stringer and slide it down
until it touches the floor. Mark the
length on the straightedge. Then, line
up the straightedge with the back of
the stringer, extend it to the floor and
mark that length. Hepeat the proce-
dure on the other stringer to ensure
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13 Install temporary ledgers to support |
folding stalrway while it's being attached.
Double-headed nails permit easy removal.

14 Position stairway unit on ledger and

"use Bd nalls to temporarily secure fixed

end. Use shims to square unit, If necessary.

15 When unit b square and level. drive
nails through all appropriate locations.
Fre-bore the holes to prevent splitting.

: p 4 3 - |"'-"'.I:_” ..: .I.I.:,I -. /]
17 Transfer length to lower section and
mark cutoff line. Saw each stringer to the
waste side of the line with a handsaw.

that the legs will seat firmly on the
floor even if it's not perfectly flat.
Fold the staircase up 8o you can mark
and cut the lengths on the bottom
stringers. Unfold the stairway and
have your helper stand on the second
or third tread. Check that the stair-
way sections form a straight line and
there are no uneven gaps between
them. Complete installation by first

16 Open stair midsection while keeping
lower sectlon folded. Use siralghtedge to
measure cutoff length of lower sectlon.

e a4y B
18 Cut mitered trim for opening and at-
tach to the stair casing with 4d finishing
nalls and to the headers with 6d nalls.

removing ledgers and temporary sup-
port partitions. Install mitered case
molding around the opening, leaving a
%¢-in. reveal between the stairway
case and the molding edge. Attach the
molding to the case with 4d finishing
nails and to the framework with 6d
nails. Set the nails, sand with 120-grit
sandpaper and prime. Finally, fill the
nail holes and paint. P
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THE BETTER
HOME

How To RepairAn

OVERHEAD

GARAGE DOOR

1 Remove any accumulated grime from the rollers and tracks using an oil-dampened rag.
Once they're clean, periodically lubricate the rollers with a touch of lightweight oil.

BY ROSARIO CAPOTOSTO; lllustrations by George Retseck

[FTING and lowering a heavy
I sectional overhead garage door
should normally be an easy task
because of built-in mechanical advan-
tages: rollers, pulleys and counterhal-
ance springs. But over time, this job
ean become very difficult due to ne-
glect of =imple maintenance, or be-
cause some parts are broken, worn or
misaligned, It doesn't take much time
and only a few simple tools are needed
to pet your gurage door into tip-top
shape once again.
The most common cause for a door
to move sluggishly is lack of lubrica-

POPULAR MECHANICS » FEBRUARY 1988

tion—coupled with the aceumulation
of grime—in the roller bearings. An-
other possible source of friction can be
traced to grime-caked or rusted roller
shafts that prevent the roller hinges
from pivoting freely as the door
moves through its tracks,

Periodic oiling of the rollers and
hinges, as well as the pulleys and the
insides of the tracks, will help keep
the door functioning trouble free. But
keep in mind that oiled tracks tend to
collect dirt so don't overdo your lubri-
cation. Just apply a thin film of light-
weight oil to the rollers and oecasion-

2 Severely clogged roliers must be re-
moved from door by backing off retaining
nuts. Be sure to remove one roller at a time.

3 Once rolier and hinge are removed,
wash both In kerosene untll thoroughly
dleaned. Use old paint brush or toothbrush.

ally wipe the tracks clean with an oil-
dampened eloth,

Removing rollers

Severely neglected roller assemblies
may well call for removal in order to
do a thorough job of cleaning and lu-
brication. If you have to go this route,
be sure to remove only one roller as-
gembly at a time and replace it before
removing another.

When rEPIacmg the hinge, attach
the bottom leaf first, then insert a thin
cardboard shim between the adjacent
door panels before tightening the nuts
on the upper leaf. This will prevent
the door panels from binding when
the door is closed.
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4 If return spring on lock bars has lost ten-
slon, replace it, One end of spring Is
hooked on bar, other is screwed to lock.

1o ¥

33
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§ The lockset should be lubricated from
outside the door using graphite—Iin dry or
liquid form. Do not use all an the lock.

& If lock bar doesn't slide into strike open-
ing in the track, then loosen guide bracket
screws and adjust bracket up or down,

|
|
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7 If severe binding between roller and
track occurs, then track is probably out of

alignment. Check for plumb using a level,

Although the rollers are designed
to function in the tracks with a fair
amount of play, loose hinges will in-
variably causge the rollers to move out
of alignment and bind. So get into the
habit of inspecting the hinges periodi-
cally to make sure they are securely
tightened in place.

Track alignment
Another trouble spot to check when
the door is balky and functioning
poorly is the track alipnment. Hard
use and abuse in operating the door,
as well as normal settling of the ga-
rage structure, can cause the tracks
to become misaligned. Visual obser-
vation of the rollers in the tracks and
checking for plumb with a spirit level
will indieate whether an adjustment
of one or both tracks is required.

Another situation that results from
settling is the gradual mizalipnment
of the lock bars. Eventually the bars
can start to rub against the strike
opening and in the worst cases, miss
the hole completely.

The problem can usually be solved
by adjusting the slotted bar puides on

| M

B i track is out of plumb, loosen mount-
ing-bracket lagscrews so it moves. Three or
four brackets per track are common.

|
| N\ ' . A
10 To change tension on counterbalance
spring. open door completely then tighten
or loosen support cable in its bracket.

both ends of the door. In extreme
cases it may even be necessary to en-
large the opening with a metal file to
allow free movement of the bar.

Counterbalance springs

The counterbalance springs on the
typical door shown have no built-in
adjustment mechanism like some of
the older doors had. The only way to
adjust the springs on these newer

0

9 To adjust track, drive It in the appropri-
ate direction using a soft-faced mallet.
Once track Is plumb, retighten lagscrews.

doors is to increase or reduce the ten-
sion by tightening or logsening the
connecting lift cable. If the spring has
lost its tension it should be replaced.
This is indicated when the spring, un-
der no tension, does not close tightly
and shows spaces between the coils.
This determination, as well as the ad-
Jjustment or removal of the springs,
must be done with the door in the fully
opened—raised—position.

Some experimentation is required
to adjust the counterbalance springs.
If your door is sluggish, tighten the
spring slightly by pulling more cable
through the locking bracket as shown
in Fig. 10. If the door lifts too quickly,
loosen the cable. In either case be
sure to reattach the cable to its lock-
ing bracket as shown.

In addition to these simple mainte-
nance chores, also be on the lookout
for failing paint on the exterior of a
wood door. Keep it well painted to
seal out moisture, And oceasionally
check the weatherstripping seal at
the bottom of the door. Replace it if it
has lost its flexibility or become mis-
shapen. ™
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THE BETTER
HOME

Homeowners Clinic

BY NORMAN BECKER. P.E.

Attic Furnace
Causes Leaks

My daughter has a problem with her
new house, After a snow storm, ice
builds up in the gutter and melted
gnow on the roof leaks through the
asphalt shingles. She has a furnace in
the attic with conventional duct insu-
lation and a thick layer of insulation on
the attic floor. Can anything be done
to correct the problem?
THOMAS P. FREEMAN
CHAPEL HILL, NC

The ice dam in the gutters is caused
by the heat of the roof melting a layer
of snow which then refreezes when it
reaches the gutter. Further melted
snow is contained by the buildup of
ice. This water backs up under the
shingles and leaks through the roof.

As we discussed in the "Homeown-
ers' Clinic,” (page 105, Oct.'87), the
best way to prevent or minimize this
problem is to keep the roof cold. Nor-
mally, insulation in an unfinished
attic is located between the floor joists
and not between the rafters. This is
fine as long as the attic space remains

‘cold. In your case, the attic furnace is
contributing toa heat buildup which
keeps the roof warm enough to melt
the snow.

Insulating between the rafters
with an appropriate air space be-
tween the roof and the insulation will
help produce a colder robf. Ventilat-
ing this air space is very important in
reducing heat buildup and prevent-
ing condensation problems. This can
be done with a rfcgre vent and contin-
uous soffit vents.

To further reduce attic heat, cover
the ducts with an insulation blanket.
Don't forget that the attic area must
be well vented, not only to reduce heat
but to provide the necessary air for
combustion in the furnace. I'd also
recommend that you install at least
one smoke detector in the attic as a
safety precaution.

Fan Not Handling Load

I have a problem with my bathroom
exhaust fan that I hope you can help
me solve, [ installed the fan myself in
a 5-ft. x 9-ft. bathroom. Although the
fan is designed to handle a space big-
ger than mine, it takes up to 15 min-
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warm a roof. Minimize Ice dams by insulating and providing the proper ventilation.

utes to clear out the air. I have a flexi-

ble tube to vent the unit and the

discharge end checks out okay. The

bathroom door fits snugly in its frame
and against the living room earpet.

EMIL HAUCK

RAPID CITY, 8D

The answer to your problem is in the
lnst sentence of your letter. An ex-
haust fan works by ereating and
holding a slight negative pressure in
a confined space. However, to operate
properly, the fan requires air to enter
the room. Since vour door fits tightly
all around, there’s no way (assuming
there's no window) for air to enter the
room. The easiest solution is to leave
the door slightly open.

If you want to keep the door closed,
then you can cuf about % in. off the
bottom of the door. In a typical 30-
in.-wide door this is equivalent to a
3-in. % 5-in. opening.If you do havea
window, opening it slightly will cre-
ate the same effect.

Of course, it's always possible that
you installed the exhoust fan back-
ward and it's blowing air into the
room. Check this by holding a tissue
up to the fan. It should be held in
place on the grille.

Flexing Floor .

In the home I built I used 2x8 floor
joists spaced on 16-in, centers and
spanning 12 ft. The subiloor is nailed
down with spiral nails and the finish
flooring is glued and screwed. Over

the 12-ft. span there is one row of met-
al bracing.

My problem is that the floor springs
when [ walk acrossit. Since [ can't use
a center support beam, how ean I
strengthen the joists?

DAVID ZUEHLKE
COLEMAN, Wl

According to span tables, for a 40-
pound-per-sq.-ft. live load (typical
design criteria for residential floor
Joists), your fleor should not show ex-
cessive deflection or bounce. Howeuv-
er, the tables are based on specific
grades of wood such as Douglas Fir
and Hem-Fir. Since you didn't men-
tion the grade of wood you used, I
assume ti-::t its bending stress falls
within the acceptable limits, howey-
er, its stiffness factor may be margin-
al. You can usually eliminate spring-
tness by nailing “sister” joists of the
same size to every other existing joist.
When installing these joists, you may
need to notch or shave the ends so
they fit between the subfloor and sill.
Although I'm sure this won't be nec-
essary, you can always add more sis-
ter joiste to the remaining joists to
stiffen the floor further, ™

D vou have o home-mainlenanee oF repair prob-
lem? Send i to Homeowners' Clinie, r Me-
chanics, 234 West 57th St., New York, NY 10018,
Letters cannot be answered individually, but prob-
lemaz of wside interest will be dispussed in the codumn.
For more home-repair and mainfenance help, get
PM’s Home Care Guide, $2 45 postpaid. Efmf_wur
orderis) o ular Mechanics, Box 1014, Rodio
City Station, New Yark, NY 10101.

|27

e —

T — e il el e

(A———

R S — R T

B ST S Sy S S —



HOME

Appliance Clinic

BY STEVE TOTH

Dryer Grinds

As the drum rotates in our 1974 Gen-
eral Electric electric dryer model No.
DDET200NELAYV, it seems to slow
down periodically and make a loud
grinding noise. It doesn't happen all
the time. Can you tell me how to re-
pair it myself? N. GOLDMAN

COLUMBUS, OH

Begin by checking the drum slides.
First, unplug the dryer, open the door
and remove the four Phillips-head
screws from the upper part of the
front panel. Then, lift the top up and
lean it against the wall behind the
dryer. Be careful that the top doesn’t
fall off the back of the dryer. You may
need to hold it in place wm': a piece of
wire. Next, loosen the two ¥, g-in. hex-

head screws located near the front
legs that secure the front panel. Look
inside the top of the panel and remove
the retainer clip that holds the wire
harness to the cabinet. Finally, re-
maove the two screws from the left and
right upper inside corners of the front
panel, Lift the panel u f;and off the
cabinet, swing it to the right and
place it carefully alongside the dryer.

You'll see the drum slides attached
to the cabinet at the bottom of the
drum. To check them, lift the drum
about e in. and inspect the white
plastic material on top of each slide.
If the material is worn through, or
surface 15 wrinkled, replace them.

The next component to check is the
rear drum bearing. First, lower the
cabinet top and remove the center
rearaccess panel. You'll see the drum
shaft and bearing assembly. Look for
signs of metal-to-metal contact be-
tween the drum shaft and the bearing
housing. Make sure the Teflon bear-
ing has not slipped out of the hous-
ing. A black, powdery substance
around the bearing means il's worn
and must be replaced.

To inspect the bearing assembly
more thoroughly, or replace it, you'll
need to remove the drum. First, re-
move the echaust vent and take off the
lower rear access panel, Swing the
idler arm away from the motor, slip
the belt off the pulleys, and remove
the belt. Go to :ﬂe center access hole
and pry the E-clip from the bearing
shaft with a narrow-blade screw-

128

| Ask for GE part No. WE25X60. The |

BEARIMNG
ASSERAERLY

if your dryer drum slows down and makes nolse, first check for worn drum slides. Then,
Irspect the drum bearing. While the unit |s open, check drive belt condition.

driver. Now move to the front of the
dryer, lift up the top and secure it.
Then, carefully lift out the drum.

While the drver is disassembled,
take the opportunity to vacuum out
the cabinet. Also, inspect the drive
belt for signs of wear.

The drum shaft and bearing kit is
GE part No. WE25X62 and costs
about $27. The kit includes all neces-
sary parts and instructions. The
slides (824) are sold in sets of two.

drive belt costs about $14 and is GE
part No. WE12X47. After replacing
worn or damaged parts, reassemble
the dryer in the reverse order. While
you're at your local GE parts and ser-
vice center, you may want to pick up a
copy of the GE repair manual for GE
and Hotpoint dryers.

Frosty Frost-Free

We have a l6-yvear-old Figidaire
Frost-Proof refrigerator, model No.
FPCD-166-TN-R, that suffers from
frost buildup in the small slits at the

bottom of the freezer.
What's the cure? LEO BINDL
SPRING GREEN, WI

Frost found in the area you describe
usually means there's a problem with
the defrost system. This system con-
sists of the defrost timer, defrost heat-

| ing element and defrost limiter

switch. Ifany of these fail, the defrost
cycle will not work. Check them by
first unplugging the refrigerator and
testing each with an ohmmeter.

If the frost is really ice, then you
have a different problem. In this case,
the defrost drain heater which is part
of the divider befween the freezer and
the refrigerator compartment is
probably at fault. The defrost water
drain hole becomes iced over which
keeps melted frost from draining
away. The water simply lays in the
bottom of the divider and freezes dur-
ing the next refrigerator cvele. The
slab of ice that forms reduces air cir-
culation and raises the temperature.

The fix for this is to change the di-
vider which contains the drain tube
and drain heater. This unit also con-
tains the light socket, and molded top
of the foed compartment. All func-
tional parts are still available and
can be ordered through a Frigidatre
parts distributor. P

Service Tip

Microwave oven users often find
thut splattered food not immedi-
ately cleaned up can be very diffi-
cult to remove. If you've ever en-
countered this problem, here’s a
anlution. Fill a eup with water and
heat it in the microwave at full
power for about 3 minutes. Let it
stand in the oven for another 5 min-
utes to give the food a chance to
soften. Then, wipe the oven clean.

If you have o problem with any appliance, send
your guestion, with the model and serinl numbers
to Applianee Lluu,r' Poputor Mechanics, 224 West
57th 8t., New York, NY 10015, Sorry, but letters
cannot be anmvered individually, Problems of
wide interedt will be discussed in this columa,
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SUPERSAWS
{Continued from poge 88)

second miter can be cut by simply flipping over the board
end for end. Right-hand miters are preferred because the
motor doesn't obstruct your view of the eut.

To cut a tricky compound miter, simply set up the saw

for a miter and bevel cut. This cut is used extensively when
making picture frames and installing moldings.
® Ripping—Ripping—cutting with the wood's grain—is
done with the blade rotated so that it's parallel with the
fence. Then, lock the yoke on the arm with the blade at the
desired distance from the fence, Note that the photos show
two ripping modes—in-rip and out-rip. The in-rip mode,
which positions the blade between the motor and the
fenee, is the most commonly used. Again, it's very impor-
tant to always feed the work against the rotation of the
blade. Also, note that the direction that the blade rotates,
changes from the in-rip mode to the out-rip mode. There-
fore, the side of the saw that you feed the work from,
known as the infeed side, also changes.
Curt quick, dean [ :
dadoes, grooves and S
rabbets with a dado
blade. The blade

! —

ad)
from Y in. to
l’fj-iﬂp—fﬂf
various width cuts.

® Dado blades—Dado blades are indispensable for cut-
ting dadoes, grooves and rabbets quickly and accurately.
Dado blades can be adjusted, usually betweeen Vi in. and
6 in. wide, for various width cuts. Most dado-blade cuts
are made in several passes. Don't try to remove too much
stock in a single pass. For best results, make shallow, slow
s, (For more information about dado blades, see “Us-
ing Dado Blades,” page 122, June '85.)
® Molding cutterhead—With a molding cutterhead, you
can produce various custom and standard moldings, mill
an ornate picture frame and shape decorative edges and
gurfaces. The cutterhead, which replaces the saw blade,
holds a set of three blades, or knives. Knives are available
in more than 30 different shapes. A molding cutterhead
can be used in the rip or erosscut mode and in a vertical or
horizontal position. When the eutterhead is in the vertieal
position, use the standard blade guard.
However, when it's positioned horizontally, you must
install a special molding cutterhead guard, as shown.

(To learn more about using a molding cutterhead, see
“Cutterhead Closeup,” page 71, Dec. "86). ™
L W ] When using a

J"! moiding cutterhead
= i the vertical
position, install the
standard blade
guard. Also,
use antikickback
pawls. as shown.
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Save Gas, Save Engme with Slick 50

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret is “Poly”

"Poly" is short for polyietraflluoroethylene
(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
operating temperature, causing vour oil and
engine 1o 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 tesis indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

Omne 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 results of their
one year testing of Slick 50. *“We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50

The Federal Aviation Administration has
fully accepted a similar product for aircraft—
Slick 50 Aircrafi Piston Engine Treatment
(FEA.R. #349). This FAA endurance test
simulated 1400 hours of engine use,

The power technology laboratory at a
leading southwestern university stated,
“Slick 50 does increase horsepower and
decreases fuel consurnption 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 torure
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
waler temperature never rose and the en-
gines sustained no apparent damage.

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 letiers from
users who report how Slick 50 saved their
engines and saved them money!

It's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine Mush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one guart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operaies, 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 guart of
Slick 50 will treat all standard 4, 6 and
8-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleam-
based oils and all synthetics compatible with
petroleum-based oils with the exception of
graphile oils. However, once an engine s
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matier what your conditions, Slick 50 can:

1. Increase mileage

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

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4, Minimize oreliminate 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-
guirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don’t
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked,

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier 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. 2 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM288,
S Mvcon, Colornin SI00%: oo
Yes, | want 1o improve my car's performance
and save my angine — rush me risk free
| One Slick 50 at $39.95 + $4.00 shipping

and handling. Ceuf Resskdents add 6% Sakes Tax
_1 Give me free shipping and handling for my

order of 2 or more at $39.95 each.

" Check O COD O Visa/MastarCard

Card #

Exp. Date

MName

m";::ﬂ address if possible for UPS daivery)

City______ Stae____ Tip
=——PEC
——
e M

Progressive Energy Corporation

255 South Bam Averua, #8-1, Degt. PM288
San Marcos, Califomia 2089
CALL NOW, TOLL FREE 1-800-525-8624
IN CALIFORMIA, TOLL FREE 1-800-233-9559,
¢ 1887 Progressive Energy Corp
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AFTER SHOCKS
{(Comitinceed from page 659)

loads, eliminating a major problem
with MacPherson struts sticking un-
der high cornering forces.

Given the hydraulic power, and
electronic logic and controls, a pair of
very short eylinders might make up a
variable-length lower A-arm to ab-
sorb the greatest cornering loads, and
simultaneously provide minor camber
and steering axis inclination adjust-
ment. A steer-by-wire arrangement
would eliminate the physical connec-
tion between the steering wheel posi-
tion sensor to the computer, and then
to the hydraulic steering rams. And
another ram eould provide minor rear
steer corrections, or toe adjustment.
Imagine—active alignment by on-
board electronics.

The possibility of 20 in. of wheel
clearance provides for current levels
of wheel travel—maybe 4 in. of bump
and 4 in. rebound—which should be
more than enough for a fully active
sugpension to work with.

ith all the moving suspension
pieces entirely in the wheel, the chas-
sis designers can go hog-wild, espe-
cially at the rear of a front-wheel-
drive design. There is a tremendous
potentional for interior volume sav-
ings, even assuming the tires to be a
couple of inches wider than today's
widest. The rear should be free and
open, from sidewall elearance to side-
wall clearance and from roof to
ground clearance,

It wounld be easy to put a couple
more passengers (maybe rear-facing)
down low between the rear wheels.
At the front, space-saving might not
be asimportant and driveshafts might
require offeetting the rams a bit, For
geometric reasons, it isn't unusual for
the steering axis to be off the center-
line anyhow, and with steer-by-wire
geometry, it may become irrelevant.
Other time-honored systems may also
become expendable. Volkswagen, for
example, now has a hybrid gas-elec-
tric prototype with a large diameter
“pancake motor” replacing the fly-
wheel/starter/alternator. It's not at
all inconeeivable that we could some-
day have a pancake motor in each
wheel—and no driveshafts.

The sensing and operation of active
suspensions is not shown in the illus-
trations because it will be unobtru-
sive, if not downright invisible. It will
be necessary to have computers,
wheel-speed sensors, wheel-travel
sensors, forward-looking  terrain
monitors, steering/throttle/brake in-
put sensors perhaps even accelerom-
eters and yaw gyros. But instead of
tacked-on afterthoughts, they will be
integrated into the mechanical com-

ponents themselves. Displacement
sensors will be protected inside the
ride cylinders, wheel-speed sensors
will be designed into hubs and the re-
mainder will be so small that they can
be hidden in an armrest.

The hard part

Although there are a number of active
suspension prototypes out already,
we won't be seeing the ultimate solu-
tion for quite a few vears. It will have
to evolve through a number of simpler
iterations. As Peter Wright of Lotus
Engineering has been guoted, “We
have hardware that can do anything
we want. The hard part is figuring out
the logic of what we want,”

For example, imagine the simple
control solution of using aecelerom-
eter zensors to keep the car level in
cornering and braking. If you drove
the car slowly down a steep hill, it
would jack the front up to the limit
and drag the rear bumper, To deal
with this problem, Mitsubishi, for
one, uses the slope of the wheel-speed
signal to caleulate longitudinal G
forces. Since there is no lateral veloei-
ty signal, they use a combination of
lateral Gs and steering wheel move-
ment to distinguish between driving
straight on the side of a high road
crown and cornering,.

Or suppose you try to keep all four
wheel oscillations at about the mid-
point of their travel, and the car is
driven diagonally onto a steep drive-
way. Then superimpose high-speed
transient response on top of that, and
things get really tricky.

The payoffs

Finally, what all this means to the de-
signer is a freeing up of many previ-
ously iron-clad constraints. The ulti-
mate elimination of all mechanical
links from the steering wheel and ped-
als means they can be placed any-
where, Ina wide enough 2-seater, the
driver could easily enter a normal
seating position, and then adjust his
seat and controls laterally to the cen-
ter of the car when the going gets ex-
citing. Or he could even pass the con-
trols over to his passenger when the
going gets boring. The possibilities
are NUMerous,

Looking back, a lot of futuristic
ideas have been proposed—or have
actually come out—and gone away
again when it was discovered that the
implementation technology wasn't
adequate, or perhaps too costly. But
now it seems we are in an era where
high technology iz more marketable
than ever—at any price. All the scien-
tists have to say is, “It's possible,”
and rest assured, someone will do it.

The fun part is guessing who will do
what, and when. ]
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ent on a Laser 128
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| Take a
look st the
Laser 128 Apple-compatible
computer, and beginning
with its built-in disk drive and
128K RAM of memory, you start
to feel that this machine was
designed with you in mind. The
Laser 128 is ready-to-run -
plug it in, insert your program
and go. Everything is built-in
—— for you.
- Pr. 5

Choose from

the largest software
library in the world. The
Laser 128 runs Apple lle
and |lc software, which
makes it nice for you
and your family,
because children

can use the same
programs at home

that they learn on in
school. The Laser

128 is a computer for

| the whole family. .

LASER

fE =
Manufactured by

VIDEDQ TECHNOLOGY COMPUTERS, INC.

CO

mputers
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128

= The Laser 128
- has built-in
interfaces for all
your peripherals, including
serial and parallel printer
interfaces, modem and
mouse interfaces, a game
port and you can hookup a

LTI

color or monochrome maonitor,
orevenaTVio it. Only the
Laser has this much built-in
as standard equipment,

It's expandable, too.

The Laser 128 includes an
expansion slot to let the
computer grow with your
increasing demands.

The Laser 128 is priced
to keep money in your
pocket. The Laser is |
about half the
price of an %
Apple, and is ﬁ\n‘:
even less than

a comparably
equipped
Commodore unit.
You get a lot of computer
for a little money.

Look for the attractive
Laser packaging at a store
near you. For more infor-

mation on the Laser 128

and the name of =777

your nearest

dealer, contact

Video Technology
Computers, Inc.,

400 Anthony Trail,
Northbrook, IL 60062,
or call (312) 272-6760.

MAKING COMPUTERS AFFORDABLE



SPECIAL BUY ON
VIDEO REWINDERS

A SOLIDEX"VCRAID

Free-Up Viewing Time thal used to be

spent rewinding tapes. And, take the work

“load” off your VCR's motor with a VHS ar

Beta Video Cassette Rewinder by

Solidex®. Our special arrangement with

ihe manufacturer makes this a great buy ai

a remarkably LOW liquidation pricel

3 Big Benefits! This "must” device

guickly rewinds video cassette tapes.

Extends the life of your VCR's motor. And,

helps you avoid costly VCR rapairs. Act

MNOW! Put this unit to work for you!

# Reduces Costly Wear on VCR Motor.

& Cuts Delays. Lets You Spend More Time
Viewing Tapes, and Less Time Waiting
on Rewinds.

» Fast, Efficient Operation. Auto Shutoff,
Auto Soft Eject

® Compact, Space Saving Size: 2%"H x
5"W x 11%"D. LED "On" Light

| 1-Year Limited Factory
Warranty Parts/Labor.
Mifr. List . ......... $29.99
Priced At .......... 19
VHS: Hem H-3189-T152-291
1 Beta: ltem H-3185-T226-738
Shipping, handling: 54.00 each

Plus 50¢ Ina. Charge Per Ordar.

Credit card customers can order by
phone, 24 hours a day, 7 days a week.

Toll-Free: 1-800-328-0609

-------------J

1 EEIE avthorized Liguiduior

l 1405 Xenlum Lane N/ Minnsapods, MN 55441-4454
Sand . VHS Vidss Rewindaris) Ram H-3189-7152-291 at

BE A PROFESSIONAL

LOCKSMITH

Earn money In your,
spare time or even
run your own
locksmith shopl!

Train al home with the arigi-
nal Locksmithing Institute, In
a3 little as 6 montha” you can
take care of the demand in i
wour community lor proles- 4
sional lncksmiths.

Earn while learning, tool

In & lew weeks, you'll have

the: knw-how 1o make man- -
ey changing locks, making keya, simple installations.
Learn by dolng

Locksmithing Institute’s tesied and Emu en method
makes |1 easy for you to learmn. Each besson is fully
Mlustrated and you work with professional tools and
materials sent 1o vou with the course . even an elec-
tric key machine .. equipment that you will be using
in your own lockamith shop

Cash in on the growing need for locksmiths
Youll find locksmithing work all around you. And,
with ?-'uur Diploma as a skilled Master Locksmith,
yuu'l start cashing in on YOUr money rnll:iﬂgﬂ;illl
Get the exciting profit facis by mail ... no sales-
man will ever call. Mail the coupon loday.

IF CTHIPON 15 MISSING. WRITE
LOCKEMITHING INSTITUTE
1504} Cartfinal Drive, Litile Falls, N 07424
LOCHIMITHING INSTITUTE e 1
1 1500 Caknal Dnes, Licte Faily, MIOT424 Dept [ I0-028

I PLEASE RUSH FREE CAREER BROCHLRE
7 LOCMSMITHING
| OTHER CAREER COURTES AVAILABLE
| phutkerey [ besuranve Adjusing ) Comeereainm

Abrrindtiiing | Brefrigeratom  Hrating

|t Legal investigation O] betetior Design ) Dralting
[ Coker TV Elecimmin [ Fundamesdal — A uminee
I BRI Sl Bafen b
[ 7 Small Engree [ Burgler sk Fuw ) Bembirrping &
hamars hlim Spndems Lieneral Aorinseng
I
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" FREE

CLOCKMAKING
CATALOG

$19 sach. pius $4 each far ship, handiing [
Send ___Beta Berm - 3E-TI0E- TS an =
$10 each, plus $4 sach for shig, handing I -
l m; st e I | Lowest Wholesale Prices on:
F 0N InaL g Far Clitiar = Quartz & Mechanical Clock Movements
I O ky check of mpney ool 15 entlosed (Mo delays in I L] Di.l.l L Hlfdﬂﬂf' L Woudworkin-g Tools
i R eyt o 1 « Kits = Music Movements & Boxes
| creck Dm ol=-no nf ] i = and Iﬁﬂ.ld:lﬂ nsthar Iflnlnkmnhing, Craft
'''' and Finishing Supplies
I Accl Mo [ I
l PLEASE PRINT CLEARLY l Yes, send my FREE Klocki Catalog:
I Mo I Mame
Adonoss Agt = ' lﬁlddrﬂﬂnﬂ
| i I |Cty — Stale Zip
I State oF l
v b SUACAGH LI
[ | > Dept. PM28

e e e - —— ]

\_ P.O. Box 542, Lake Geneva, W| 53147 J

SATELLITE &
CABLE T.V.

(= HAMBLIEE

FOR CATALOG SEND &2 TO:

DISTRIBUTORS

5078 SO. 108th
SUITE #333 DEPT. PM
OMAHA, NE 68137

TO ORDER CALL:
0-435-7057 o I
2-330-T673 L.

for making Ornamental
Concrete llems

Book about Aluminum Mabds
inchuding aver 425 designs
prices and production trade
sacrets from world's largest
mold manufacturer

CONMCRETE MACHINERY COQ., INC.
P.0. Box A-59 Hickory, NC 28603

The Quality Alternative to
High-Cost Inflatable
Boats!

Wiy pary § 11000 or even marne lor an inflalabie boat?
Our popular Sea Eagie GT-15, shown above, hoids

5 achufts, goes over 20 mph and costs only §700. And
o o Saatures moided-plastic Sogrboards ard tran-
SO for liages e, grealir stabdily, aasier iasembly
and g mainfenance

FREE color catalog' Wrie Sea Eagle, Dept. 488
104 Artinglon Aee. 58 Jamss, NY 11780 ar phans iall-
fren arry bma- 1-B00-167-3600. aniprison 485

SERERGLE™

200 FULL-SIZE
PROFESSIONAL PLANS
| CATALOG —'3200 +'SEND TODAY

g Make your D PEpoSes

v 0f Edrty Amencan. Epg

A Shosdnrs &

NE JUEY p

. FURNITURE DESIGNS, INC. DEPT PF-28

1827 Elmdaie Ave . Glenwies, L G002%

Imﬂ-ﬂmm&m..
D 5ot Pt s Ting alkoy Pealeic
[ Over X0 parts. Cannar chamoes or ke

Aazambied FREE Casglog
CTOR'S ARMOURY ..
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T OO | Lengrh B3
Tokt Frow 34 Hew | Vwmgre & ox
-

LS M
ALITOL



THE LAST GO-ROUND

(Continsed from poge 76

ing tonearms move in a straight line
across the diameter of the record,
right to left from the cireumference to
the center, Instead of being attached
to a single pivot point, the entire ton-
earm glides from right to left in a mo-
torized track behind the record, tan-
gentially to the grooves, as it plays,

Proponents of motorized linear-
tracking arms say they are more pre-
cise than pivoted tonearms which, be-
cause of centrifugal force, are pulled
in two directions at once during the
tracking process and therefore re-
quire antiskating compensation. On
the other hand, those who defend the
pivoted arm point out that motorized
arms add noise to the record playback
process, which sacrifices musical fi-
delity for the sake of operating conve-
nience. And operating convenience is
one attribute of linear tracking, be-
cause these turntables offer a feature
more commonly associated with com-
pact dise players—programmability.
Linear tracking turntables such as
Kenwood's KD-76F ($240) and Tech-
nics’ SL-J33 ($250) can be pro-
grammed to play selections in order of
preference.

Tonearms are made from light, rig-
itl materials so that they and the car-
tridge containing the stylus can easily
follow the record's grooves. The type
of cartridge you place al the end of the
tonearm depends largely on your mu-
sical taste, Moving-magnet (MM) car-
tridges are the simplest and the most
numerous while most moving-coil
(MC) cartridges require an extra,
step-up voltage transformer if your
amplifier, receiver or preamplifier
does not have an MC input switch.
The easiest cartridges to install arve
those which snap onto the P-mount
tonearms, thereby eliminating the
need for wiring, bolting and precise

alipnment with ganpes,

Turntables vary in price from less
than $100 to as much as $15,000 for
those few models using the rarest of
materials, ineredibly precise, seismo-
graph-like engineering, and elaborate
features. This raises the subject of |
care ani feeding,

Agide from replacing a worn phono-
cartridge stylus, turntables require
virtually no maintenance, though
belt-drives do benefit from an occa-
sional eleaning of the rubber band and
its path. A vinyl record, on the other
hand, should be cleaned before each
play to remove microscopie grit at-
tracted to the grooves by static elec-
tricity. There is a wide assortment of
record-hygiene produets on the mar-
ket, and since the LP iz an endan-
rered species, these cleaners are a

prudent investment. ™
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Be Your Own Boss and Make

$18.00 to $30

Find out
how by...
...sending
now for
your Free
Lifetime
Security
Fact Kit!

Your FREE Lifetime Securin
Fact Kit tells vou how o make
SI8.00 t $30.00 an hour in vour
imwn Foley-Belsaw Full-Service Saw
and Tool Sharpening Business,
Your FREE Fact Kit explains how
VOu can:

—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 so easy o learn. Foley-
Belsaw gives vou all the facts and in-
structions. No previous expericnce
or special mraining necessary. All you
need is the desire and ambition to
be vour own boss, Folev-Belsaw tells
vou evervthing vou need to know to
be successiul.

There's plenty of business where
you live (o keep you busy, It doesn’t
matter whether you live in a big
city, small town or a small farm
community.

Earn While You Leamn

You'll quickly be able to develop
the skills necessary to eamn a steady
income. You'll be able to sharpen all
types of saws, garden and shop tools
tor home, farm and industry.

Profits from vour Foley-Belsaw
Full-Service Sharpening Business can
provide....

... CASH for future security

or supplemental income

... CASH for travel, vaca-

00 AN HOUR!

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 | grossed

£21,000.00."

Or James B. Jones, of Albuguer-
que, NM who reported:

“This past summer my sales and

service amounted to almost

56,000.00 a month."

But vou've got to get the FACTS
before vou can get started, So
WRITE NOW for vour FREE Lifetime
Sccurity Fact Kit IUs vours to keep
with NO OBLIGATION.

-‘FIII.E!I

WLy FREE
Faley-Beisaw Co L”ﬂtﬂm
bom sz e Security
Kamsas City, Mo. 80120 FACT KIT

1 YES, | want o know more! Phease rush my
FREE Lifetime Securty Fact Kit. No obh-

gation and no salesman will call,

Address
City
i
Area Code Phone

Iy
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B Power Tools B Log Splitters
® Hand Tools and Equipment
B Gas Engines B Alr Compressors
™ ngarmgm and Air Tools

B Trailers and
- ‘;:“"""“": Trailer Parts
B Welders B AND MORE ...

i Send for @ FREE 138 page Discount |
i Parts, Tools and Equipment Catalog! |
| Save 20-500|
: Nama
| Address
| City
|
i
]
]
]
|}
)

Hiale Zip

Northern Hydraulics, Inc. Depl. 73024,
PO Box 1218, Burnaville, MN 55337-0219

—rrrsmmE——

Handyman
Headquarters

Automatic Security Light
Frightens prowlers, Welcomes you homea. Mo-
tion detector activates light when mavement is
cheincied n &0 x 807 area. Lis! 8710959

sale $45.99
Gas Engines
Larpest selecton!
Thousands of engines
n slock. 3 - 23 HR,
horzontal and vertical

5 HP Sale $129.99
8 HP Sale $179.99
10 HP Sale $207.99

Solar Walklite™

Meeds no wiring
uses the sun's FREE
angrgy. fem #16320

saie $46.99

tem# 16272

dtﬁ
mnﬁffﬂ

e Item & 16425,

ga

Nurthern
H*-,rt:lraulrlc, .

at

TO ORDER CALL

sae $394.9

1-BO0-533-5545 inmn 6178848310

STEPSTOOL/CHAIR
(Continued friom page 82)

ing to scrap Y-in. plywood and cut
out. Trace this pattern on the seat
stock, cut to the line and smooth the
sawn edge with a drum sander or
sandpaper and block. Mark the hinge
positions and eut the hinge mortises
with a dovetail saw and sharp chisel.
Place each hinge in position on the
rear seat piece and mark for the serew
pilot holes. After boring, it's a good
idea to pretap the holes with a steel
screw of the same size as the brass
screws supplied with the hinges. This
helps eliminate breaking the soft
brass screws as they're driven into
the hard oak. Then, lay the front piece
on top and install the screws. Align
the front and rear assemblies and
clamp together. Stand the entire unit
up in its chair pogition using a ¥-in.-

thick piece of stock in place of the top
step (K) to support the rear section.
Position the seat and bore the screw
holes. If the dry assembly of the seat
is correet, remove the seat, apply ep-
oxy and reinstall. Then, cut the top
step to size, turn the chair upside
down and install,

Completing the piece
Use a plug cutter to make enough
plugs for all the screws and glue the
plugs in place. Trim the excess with a
sharpchisel. Then, remove the hinges
amd hand sand the entire chair with
150-grit sandpaper. Clean up with a
tack cloth and apply two coats of Min-
wax Batin Finish Polyurethane Var-
nigh following the manufacturer’s in-
structions. Apply a coat of paste wax
and reinstall the hinges. Locate the
gerew positions for the hook and in-
gtall.

10 A Yein. plywood template of the upper
rear leg has notches to help in positioning
the slats prior to boring screw holes.

12 Use a plug cutter to make the Ye-in.-dia.
piugs, Glue in place and trim flush with a
sharp chisel and fine sandpaper.

-
14 After clamping the front and rear units

together, lay the seat in pasition and bore
the holes for fastening the seat.

11 Dry assemble the units with drywall
screws and check for good fit. Then, remove
the screwws, apply epoxy and reassembile,

13 Use a fine back saw and sharp chisel to
cut the hinge mortises. Then, bore pilot holes
and screw the hinges in place.

15 Tuﬂmedulrmmwpﬂﬁm
the “e-in.-thick top step. Mark and bore the
hole for fastening with drywall screws.
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If you've got the drive to
start your own business, NRI's
got the training to get you there

Two Top-Paying Opportunity

Fields Wide Open for
Trained Specialists

Everybody wants to get ahead, but miost
people don't know where to start. Now, NRI

not only shows vou the opportunities for good

money, advancement, even a business of
your own, but gives you the skills yvou need
to get there. No night school, no need to
quit your job until you're ready to make
vour move. NRI trains you right al home
in your spare time.

No Experience Needed

NRI starts you with the basics, then
builds your knowledge and skill a step
at a time, all the while adding practical
know-how through hands-on training. You
even get tools you'll need in the business.
Over a million and a half students have
trained the NRI way since 1914,

Learn Building Construction
and Remodeling

Get the know-how vou need to
become a foreman, supervisor, or contrac-
tor yoursell with NRI's Building Construc-
tion course. Housing starts are up, and that
means big profits waiting for successful
builders. Over 18 million {amilies will be

buying new homes in the next 10 years
alone.

Includes Plans for an
Energy-Efficient Home

Using actual plans for a highliy market-
able, energy-efficient home, you leam how
to plan and supervise its entire construction.
You actually frame the house in minjature
and construct a framing section in full scale.
You're even given the opportunity to attend
an in I owner/builder
seminar led by expert builders.

Over 10 Hands-On Training
Projects

NRI's easy-to-digest lessons and
projects teach you the skills and profes-
slonal secrets of carpentry, masonry, roof
ing, even wiring and plumbing. You'll end
up with the know-how to deal with all the
building trades, the skill to handle part or
all of the job yourself. You'll be ready to
move up in the lucrative building industry
or simply move up to the home of your
dreams—and save 10% to 509 by building
it yourself. Check into building construction
as your opportunity field. Fill out and mail
the coupon today,

pick up extra income in your spare time,
even start a business of your own.
You're ready to jump right in because
NRI includes the tools vou need., . .
systern analyzer, leak detector, tub-
ing and joint tools, even a top-quality
vacuum pump for purging systems,
Graduates of our Master Course
also get optional resident training
at the world-famous Borg-
Warner Institute in York, Pa.
Fill out coupon and send for
the free NRI catalog to get all the
facts on this wide-open field. See
where yvour future lies in air
conditioning, refrigeration,
and heating.
Get Ready for
Tomorrow
Are you ready
far the oppor-
tunities and
good money

that come
with

Building Construction
Learn Air Conditioning,
Refrigeration, Heating
Today, few homes or commer-
cial buildings go up without central
air conditioning. Millions of win-
dow units in older homes require
maintenance and repair, Heat
pumps have become so popular,
they're now as common as fur-
naces. And commercial refrig-
eration calls {or skilled technicians
to install and service walk-in coolers
and freezers, ice makers, and food
cases. It all adds up to tremendous oppor-
tunity for the trained air conditioning,
refrigeration, and heating technician.

Training Includes Professional Tools
NRI trains you for this lucrative field,
gets you ready to land a good-paying job.

Air Conditioning, Heating, & Refrigeralion

expert skills? Then send for NRI's free
catalog. See the quality training you get,
the hands-on projects you do, the
professional tools you train with, and the
future that awaits you. Act today.

SEND COUPON TODAY FOR FREE NRI CATALOG!

”mEHﬂDLS

McGraw-Hill Continuing Education Center :&ﬁﬁ

Far Career couines
sppeoed untar [ b

C rhecs -t cwmaiy

| 3958 Wisconsin Avenue, Washington, DC 20016 i |
We'll oMo,

I gy | Satellite Communications [ Bookkeaping and Accounting I
¥ CHECK OME FREE CATALDG OMLY | Industrial Electionics Biactronic  Design

| [ Budlding Construction Data Communications Tachnology I
] Adr Heating, [] Computer Electronics with Digital Electronios

I tion, & Solar Technalogy Microcomputers [} Communications Electronics I
1T Servicing | Aobotics & Indusirial Controls  [] Basic Elecironics

| [ Locksmishing & Electronic Secusity [ Galor TV, Audio, and Videa [ Appliance Sanvicing |

I ] Small Engine Sarvicang System Senvicing [ Automaotive Senviging I
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Accredited by the National Home Study Council



Why Are We Giving Away

Famous Nationally Advertised
CYCLONE 600™ Commando Knives
for only *10? PN

Saml: original commando warfare design—now available to hunters, fishermen, divers and Q
outdoorsmen who seek the ulfimate survival knife Thousands already sold! ’&
8% inches long and r-r-r-r-r-r-r-razor sharp!

Thisis a big knife. Each CYCLONE 600™ is a whopping 8% inches long—yet so perfectly
balanced it cuts and thrusts like an extension of your own hand. Heft this beauty just
once; you'll never want to put it down.

Each CYCLONE 600 double-edged blade is entirely crafted from a single seamless
shaft of 420 molecular stainless steel™! Thick as a silver dollar at the spine, it's tough
enough to split wood or shatter bone. Serrations at blade base give extra
cutting power,

CYCLONE 600's unique finger holes give you a grip of iron even with wet
and greasy hands, From cleaning a fish...lo dressing a deer...1o fighting off
sharks...to hacking down a small tree.

Instant “quick-release” mechanism built into sheath

Click, elick—that guick! Thumb button on sheath instantly
quick-releases blade into palm of hand. Blade resheaths itsell—

and locks—automatically. Special speed straps (included) fasten \
sheath Lo arm, leg or boot for hands-free operation.

These CYCLONE 600 Commando Knives will noi be sold at
this or any other price by the company inany store. There is
a limit of two (2) per address at this price, but if your

request is mailed early enough (before April 25) you \
may order up to five. Every kmife is covered by the com-

pany's full one-year money-back guarantee,

To order, mail this original printed announce-
ment (no copies or photostats) together with
your name and address and 510 for
each knife. Add only $2 shipping per
knife ordered. (New York residents
addsales tax.) Allow up to 6-8 weeks .
for shipment. Make check pay- L

aﬁizhrigiﬂéﬂw“lxﬂ: EBM* : QUICK-RELEASE
CY nife, . PE -] A
Dept. 114-121, Box 1710, ; ; SPEED SHEATH
Hicksville, New York
11855,  (R44770)

Thumb controlled,
Quick-Release Sheath
straps to arm, leg or

HO CANADIAN . quick! Simply press thumb '
ORDERS ACCEPTED, huttﬂﬂ o ﬂl.‘.tl'\"ﬂ'l‘.l‘.'.

boot. Click, click—that

'nmu FaMaisr, Lid . 1200 Sharnes Drive. Weslbuiy, MY 11500

FREE GIFT For Prompt Action

Free “Trigger Blade” Sportsman’s Knife 1 m——

if you order your CYCLONE 600 Kmfe |

before April 25 . pucket size when you
- S o T press the trigger, Respond before

gd.f?“ﬁgﬂp:“:j; L_:Zi?;;i’t’llﬁ:g """/ April 25—and it's yvours o keep—
i i o A 7 FREE—even if you return your CYCLONE

can’t close by acodent. Over half- 600 Knife for a refund.

| a-foot long when open; folds -




The Royal Road
To Riches

Dear Friemad,

My name 5 John Wrght. Not too bong ago | was flm
broke. | was 531,000 in debt. The bank repossessed my
car because | couldn’t keep up with the payments. And
one da}' ihe limdlord gave me an evictlon notice becosse
I hadn't paid the rent for three months, So we had
move out. My family and | stayed a1 my cousin's place
for the rest of that month before | could manage 1o get
another apartment. Thar was very embarrassing.

Things have changed now. | own four homes in
Southern Califoenia, The one I'm living in now in
Heverly Hills is worth more than one million doltars, 1
oW several cirs, them a brand new Mercedes
and a brand new Cadiflac. Right now, 1 have a §I
million dodlar line of credit with the banks and have cer-
tificates of deposit a1 $100,000 each in my bank n
Beverly Hills.

Bext of all, | hive time 10 have fun. To be me. To do
what | wani. | work about 4 hours a dadg, the resi of the
g!ly,illllbgm_]ui_ings Iha.l‘I please rnc:,.h!-i-nr:: i'-. I g swirmm-
i sailing — shopping. Other days, ¥ TACCet-
I;EI of tennis. Sometimes, Trankly, | just e out under
the sun with a good book. | love 1o take long vacations.
: just gol back from o two week vacation from — Maui,

A,

I'm not really li&"i)n 10 impress you with my wealth,
All I'm trving to ere is to prove to you that if b
winsn't because of that money secreq | was Tuckg. eﬂ:mg
1o find that day, | still would have been poor or may
even bankrupt. It was only through this amaring money
secret that | eould pull mysell ouw of debt and become
'-l-ﬂl!h:;'. Who knows whal would hive hamn:d to my
family and me.

Knowing about this secret changed my life complete-
bv. It brought me wealth, happiness, and mos
T.lmm o ]_?II —_ Im'l?r mind. This 'l?!.‘:l‘et will
change your life, ool It will give you everyihing you
need a.ng will salve all your money problems. Of course
you don't have to rake my word for it You can try it for
voursell, To see that you try this secret, I'm willing to
ﬁ;: youn S20.00 in cash. {I'm giving my address an the

tom of this page.) | figure, if | spend 520000, | get
your attention. And you will prove it 1o younell this
amazing money secret will work for you, ool

Why, you may ask, am | willing to share this secret
with vou? To mike money? Hardly. First, | alread
have all the money and sessbons I°Il ever need.
Second, my secret does not involve any sor of competi-
tion whatsoever. Third, nathing s more satis{ying (o me
than sharing my secrel only with those who realize a
golden opportunity nndb!:l on it quickly.

This secret is incredibly simple. Anvone can use il
You can get started wilhﬁpnc:'bmiby no money at ol and
the risk is almost rere. You don’t need special 1reining
or even 4 high school education. It doesn’t maiter how
young or old you are and it will work for vou at home or
even while you are on vacation

Let me tell you more about (his [mscinating money

making secrel:
With this secret the money can roll in fast. In some
caves vou may be able to cash in lterally overnight. If

wvou can follow simple instructions you can get siarted in

a single afternoon and il is possible 10 have spendable

money in your hands the very nest morning. In Fact, this

Lm: might be the fasteds legol way 10 make money that
as ever been invented!

This is @ very safe way (o get extra cash. I is practical-
Iy risk free. It is not a dangerous gamble. Everyihi
fou dir has already been tested and you can get stan

of less money than most people spend for & night on
the town

One of the nicest things about this whole idea is thar
you can do 0 at home in r spare lime. You don't
need equipment or an office. 11 doesn’t mattier where
you live either. You can use this secret 1o make money if
vou live in & big city or on o farm or anywhere in L:
tween, A hushand and wife team from New York wsed
my secrel, worked a1 home i their spare fime, and
made 345,000 i one wear,

This secred is simiple. It would be hard 1o make a
mistake if vou tried, You don’t need & collzge degree o
even @ high school education. All you need s a lirtle
commaon sense and the ability to Tollow simple, easy,
step-by-step imstructions, | sonally know a man fram
Mew England who used this secrer and made 52 million
im just 3 wears,

ou can use this secret 10 make money no matier how
old or how young you may be. There is no physical
labeor Involved and evervthing b 30 eiay i can be done
whether you're a teenager or 90 old, | know one
woman who is over 65 and s making all the money she
nevds with this secret,

Here's what newspapers and magazines
are saying aboul this incredible secrel:
The “'I.ﬂﬂ?lm‘l Times:

The Rava! Roed 1o Riches is paved with golden tips.
Los Angeles Herald Examiner:

We've all pot 1o stan somewhere. . The Roval
Road ro Kiches b the first step in the right directon!
Sational Fxaminer:

John Wrght has an excellent guide [or achieving
wealily i your spare time.

Income [Tlguﬂmmu:

The Raval Rood 1o Riches is an mvidluable guide for
linding success in your own back vard.

Sews Tribune:

Wright's material i a MUST for anvone who con-
templiates making i1 as an  independent
ETtIFEpreEner.

Success!

Iohn Wright believes in success. pure and simple
Muoney Muking Opportunities:

lohn Wright has a rare gift for hclriiny.
no experience make lods of money. m
people wealthy.

Hollywood Trade Press:

We have never heard of an advertiser offering 1o
pay readers 320 1o iry its program. Wrigha's will-
ingneess 1o do this convinces us thar his money secret
must really work,

Californin Political Week:

... The politics of high finsnce made eavy.
Hollywood Clilzen News:

He does more than E‘;iw: peneral ideas. He glves peo-
ple a detailed A to £ plan 1o make big money,
The Desert Sun:

Wiright's Rovel Roed to Riches bives up 1o its iille in
offering an uncomplicated path 1o financial uocess

le with
miny

When wou use this secret to make MOREY you never
have 10 i1y to convince anybody of anvihing, This has
nothing 10 do with door-o-door selling. telephone
solicitation, real estate or anything else that involves per-
sonal comact,

Everything about this idea i perfectly legal and
honest. You will be prood of what you are doing and
vou will be providing a very valuable service.

h will only take you two hours o learn how 10 use
this secrei. After that evervthing is almost awomatic,
After you get started you can ﬁt-:hahl{ do evervihing
that is necessary in three hours per week.

PROOF

I know you are 5h1;£uuul. Thar simply shows vour
good business wense. Well, here is proal from peopbe
who have put this amazing secret into use and have gor-
ten all the money they ever desired, Their initials have
been used i order (o protect their privacy, but | have
full F_El’urmatiﬂn and the actual proof of their success in
my files.

‘More Money Than | Ever Dreamed’

“All 1 can — wour plan is great! [n just B weeks, |
ook in over 3100000, More money than | ever dreamed
of making. Ad this rate, | honesly believe, | cin moke
over a mallion dollars per vear, '

59800 In 24 Hour!®
“1 didn’t believe it when you said the secrel could
mroduce money the nexr morming. Boy, was | wrong,
and you were righi! | purchased vour Rovel Rood 1o
Riches. On the basis of vour advice, $9,800 poured in, in
less than 24 hours! John, your secret is incredible!"’
1. K., Laguna Hills, CA

‘Made $15,000 In 2 Momihs Al 22°
| was able to earn over §15,000 with your plan — in
just the past two months. As a 22 year old girl, | never
thoughit that I"d ever be able to make as much money,
as fast as ["ve been able to do. | really do wish (o thank
you, with all of my heari.”
Ma E. L., Los Angeles, CA

‘MII?! illl.ﬂﬂt' In idﬂull?.!' o

“"For years, up all the plans that promised 1o
make me rch. m-ihhr I am lucky | did — but | am
even more hocky that | took the time to send for your

AL F., Providence, R.L

muterial. i changed my whole life, Thanks o you, |
made $126.000 m 3 monihs.™
5. W, Plunficld, IN

“Mude S200,000 In § Monihs”

I mever believed those sugcess storbes. . never beliey-
ed | would be one of them ukl% YORIr rﬁhwﬁ. in
ust 8 months, | made over 503,000, .m Over

20,000 more in the lest 22 days! Not just well prepared,
but simple, E‘I%. ‘fiL'uE;l John, thank you for your
Roysl Road io Riches C. M., Los Angeles, CA

S50, 000 Tn Sin Months'

“1"'m amared a1 my suceess! By using vour secret |
made $500,000 in six months. That's more than twenty
times what I've made in any single year before! I've
never made =0 much money in such short 1ime with
minimum elfort, My whole hife | was waiting for this
amaring miracle! Thank you, lohn i'-'riEm."

R. 5., Mclean, VI

As you can tell by now | have come across something
pretdy good. | believe | save discovered the sweetest Hile
money-making secret vou could ever imagine
Remember — | guarantes it

Most of the time, i takes big money to make maney.
This ks an exception. With this secret you can stant in
wour spare time with almost nething. But of course, you
don’t have 1o start small or stay small. You can go as
fast and as far as you wish. The size of your profits is
totally up to you. | can’t gunrantee how much you will
make with this secret but | can tell you this — so Tar this
:muingﬁnwh:y producing secrel makes the profils foam
most ather ideas look like peanuis!

MNow  at lasi, 've completely explained this
remarkable secret in a special money making plan. [ call
it "“The Royval Road to Riches'. Some call it a miraclke.
You'll probably call it "' The Secret of Riches™. You will
learn everything you need 10 know step-by-step, So you
e caf pail this amaring money making secrél 1o work
for wou and make all the money you need.

To prove this secret will solve all vour money pro-
blems, don’t send me any money, invead posidale your
check for & month and a hall from today. | guaranies
nl 1o deposit it Tor 45 days. | won't cash vour check Tor
4% days before | know for sure thal you ane completely
satisfed with my malerial.

$20.00 FREE!

There is no way you can lose. You either solve all
vour mongy problems with this secret (in just 30 days) or
vou get your money back plur 82000 fr cush FREE]

Do you realive what this means? You can pui my sim-

le seuret into use. Be able to solve all your money pro-

lems. And if for any reason whistspever you ane not
100, saisfied after using the secret for 3 davs, you
may retirn my material. And then 1 will nod only return
your onginal UNCASHED CHECK, bu 1 will abo
wnd you an exrre $N0 00 cashiers check just for giving
the secret an honest iry according 1o the simple Instruc-
Hois,

1 GUARANTEE IT! With my usconditional
iee, there is absoluiely MO RISK ON YOUR PART.

To order, simply write your name and address on a
piece of paper. Enclose your postdated check or money
order for $12.95 and send it 102

JOHN WRIGHT

Dapt. LBS

3340 Ocean Park Bivd.
Suite 3065

Santa Monica, CA 80405

Since the material I°ll be sending vou s heavy, please
add 31 1o cover portion of shipping couts.,

Ban the supply of my materal i limited. So send in
vour order now while the supply lasis

If you wish to charge it to your Visa or MasterCard —
be sure 1o include your accoum number and expiration
date. That's all there s to it 1I'0 send you my material
right away by return madl, alorg with our unconditional
BUEATARIEE.

SWORN STATEMENT:

**As Mr. John Wnght's accountant, | certify that
his assets excesd one million dollars."™

Mark Davis

1886 JOHN WRIGHT



411 BOAT BUYING GUIDE

The National Manne Manufacturers Association s 16-

page bookiat shows you why boating is maore afford-

able than ever. How and where to select boats,

\gnan:inu and how today's boats give you more value.
ree

412 SAVE, SAVE, SAVE

Burden's Surplus Center can save you 25%-85% on
major brands for 0-1-Y togls, home and car alarms,
warkshop motors. telephones, paint sprayers, pres-
sure washers and maore. 100-page calalog packed
with aver 2,000 tems. Free

413 DIESEL POWER THAT FEELS GOOD

Gale Banks Engineering's folder contans photos,
lechnical data and road test results ol turbocharging
systams and power packs for Ford, Chevrolet and
GMC diesel trucks, vans and motorhomes. Free

414 WODDWORKING PLANS

POPULAR MECHANICS' catalog has plans for every-
one, from beginner to expert cralisman. Choase from
4 bookcase wall to a hovercralt. Hundreds of plans,
plus complete fistings of how-to books, videotapes
and handy reprints of pas! aricles. §1.95

415 SPRING PLANTING

Gurney's 66-page color catalog has the mast com-
piete selection of seed and nursery products in
Amenca! All guaranteed and defivered right to your
doorsiep. Fres

416 WOODWORKERS DELIGHT

The Woodwarkers' Siore 114-page color catalog
offers hardwoods, veneers, paris, tools, hardware,
I;:m; & plans. They guarantee customer satisfaction,

417 EASY WAY TO CHANGE DIL

The E-Z drain allows you to change oil without
removing drain plug from oil pan. Fast and clean
because your boll will never lall inlo waste o, Fits
most U5, cars 1962 - 1984, except 4 cylinders,
Brochure from Sentex Company. Free

418 HOW TO CUT GLASS & PLASTICS

The Fletcher - Teery Company's lull-color bookiet
details how cutting glass and plastics can be gasy . . .
even fun when you use the right tools and apply the
proper methods carstully. Free

419 HOT STUFF

New York Bronze's new, easy 1o use, “small job
torch’ has a 1,000 uses - in the workshop, garage &
in the kitchen. Controliable flame is reguiated by an
innovative trigger. Full-color brochure, Free

420 UNDERSTANDING CARPET QUALITY

Armstrong's informative booklet helps identify long-
term performance traits of nylon saxony carpets, How
10 shop. read and understand carpel warranties, Free

421 HOME CARE GUIDE
Your home repairs become easy with our informative
guide to plumbing, electrical problems,waterprool-
ing, painting, even fixing squeaky fioors. 19 topics in
all, printed on large plastic-coated cards. From POPU-
LAR MECHANICS. §2.45

422 ALL THE POWER YOU

Makita's 86-page brochure presents their entirg ling of
industrial quality power tools. Includes cordiess
tools, saws, planers, sanders, drills, routers, ham-
mers & more, Full specs and accessores. Free

423 FINE WODDS AND WOODDWORKING SUPPLIES
A woodworker's delight, Constanting’s 115-page,
color catalog offers 150 kinds of veneers and 250
sizes of fine cabinet woods. Plus, decorative inlays,
mouldings, tools, plans, books and hardware, $1.00

424 EXTRAORDINARY OFFERINGS

Johnsan Smith's catalog offers 1800 novelties, hobby
& sports equipment, jokes, tricks. science and elec-
franic items. & world full of fantastic wonders. Free

425 GAS ALERT

Uttralert's color bookiet provides in-depth data on the
dangers of methane and carbon maonoxide in the
house and how the Ultralert system detects and
protects. Free

426 RADAR RECOGNITION

Universal Sacurity Instruments’ color brochure (llus-
frates mounting options, details warrantly and pre-
senis features of their Scout Radar Detector. Free

427 PELLA'S PRIDE

56-page color catalog showcases the entire Pella

residential product line. Includes windows, doors and

:Iupad glaring systems. Complete specs included.
reg

428 POTPOURRI OF PLANS

Craftplans’ 32-page catalog offers a wide salection of
ideas, plans & pattems for woodworkers, Includes
bird houses, toys, weather vanes_ furniture, comput-
er desks and more. 50¢

429 PROTECTION MATTING

Deflects-Shield's 4-color bookiet describes how Tuf
Turd™ protection mats provide warry-free footing and
gasy clean up for pools, showers, boats. trucks.
basements & shops. Made of a PVC material, they
come in 12" square tiles and will not mildew. Free

430 LIGHT SNUFF

Judd, Original Light Snutf offers a 75¢ off coupon
toward your neéxt purchase of Judd. Ofer not available
to minors. Fres

431 WORLD OF ROUTERS

Choice Precision Tools' 16-page catalog contains 400
router bits, shaper cutters and rouler accessories.
Also, router tables, speed controls, drawer and door
sets. $1.00

432 VINYL LUNXURY

Salid winyl tiles combine luxury, beauty & practicality.
Azrock Luxury Vinyl Tile's d4-color catalog displays
this high-end ling that fools the eye and looks like real
wood planks, marble slabs and bricks. 256

433 MASTER SHOP GUIDE
An informative guide to choosing nails, screws,
moldings, sandpaper, wallpaper, lumber, floor tiling,
woad finishings and more. Do all your home and shop
jobs better, guicker and cheaper with this expert
workshop relerence. $5.95

Popular Mechanics 2/88
Box 1718, Sandusky, Ohio 44870

Prease see (hat | recerve the iSermy checked below

This Coupon Expires April 30, 1968

] 411 ] M5 [ #19 [] 423 51.00 [] 427 [ 431 §1.00 Total money for priced items §
[ ;2 [] 816 §1.00 [ 420 ] 424 [1 428506 [ 432 25¢
[] 413 0] #17 [] 421 52.45 [ 425 ] 429 [ 433 §5.59 Service Charge § 50
[] 414 $1.95 [ 418 [ 422 ] 426 ] 430 S s
Total items requested
Name (Pesse Prini)
Addvess
Town Slate Tin Code

|Plesase send msh, check or money arder made ool o POPULAR MECHANICS No stamps. pless|

Mote: Popular Mechanics processes your requests for the above inlormation and forwards these inquiries to the organization making the offer. Each company mails
the material directly. Your order will be on its way o you within 90 days.



BOOK STAND
(Contimued from page 85)

Assemble the two frames with Y-
in.-dia. * l-in.-long dowels. I you're
making up your own dowel pins froma
long length, be sure to cut shallow
grooves in them to allow excess glue
to escape. Apply glue sparingly to
dowels and holes, clamp each frame
and check the assemblies for square,
by measuring the frame diagonals.

Next, cut the pivot dowel to length
and sand it for a slip fit in the frame.
Attach the shelf to the upper frame
with glue and four 3d finishing nails,
To mark for the hinge serew holes,
clamp the two frames together with a
piece of thin cardboard in between,
Then, hold each hinge in place and
mark the centers with an awl.

Before installing the hinges and
arm, sand the components and apply
two coats of urethane varnish, PM

_ L A

& The three Ye-In-wide dadoes In the lower
frame center crossmember are cut with a
dado blade mounted in the table saw.

5 Apply glue sparingly to all dowels and
holes in each frame and clamp until dry.

Maice sure the assernblies are square.

& Slide a Ve-lndia, = I%e-in-long dowel
through the holes In the arm and cross-
members to act as the pivot pin,

POPULAR MECHAMICS » FEBRUARY 1948
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The Susan B. Anthony Dollar
was issued only 3 years! The onl
other U.S. Dollar with a shorter life
was the 1794-95 Flowing Halr
Dollar — America's 1st Dollar!

This is your ﬁpﬂunit}r to get
the complete First All-Mint Set
of the historic 1979 Susan B. An-

Comp]et rst Year Set Of .

EST U.S. DOLLAR SERIES SINCE 1795!

this offer saves you money. YOURS
FOR ONLY $5 per set!

Ridiculed by the public as the
“Carter r* the mini-dollar is
fast becoming a prized collectible.
Hard to put together now, a First
Year Set will get even harder. Clip
the coupon below and send today!

thony Dollar. One Brilliant Uncir- In addition you will get great price

culated coin from each US. Mint —  lists of US. coins, along with other
Philadelphia, San Francisco, offers on approval. tisfaction
Denver. Purchased Individually. aranteed. DON'T DELAY! (Limit

these 3 coins would cost $8.65, but

Littleton Coin Company, Dept. LSA179, Littleton, NH 03561
©1987 LOC Serving collectors nationwide since 1945
I —— T S S S S S S —

Send coupon with payment to: (how many — limit 4 sets)
= Littleton Coin Company S (total enclosed)
Dept. LSAL79, Littleton, NH 03561

l Susan B Anthony Dollar FimstYear Set
I (3 coins: 1979 P, 1979 D, 1979 5).$5.00 Address
Full 45-Day Moocy-Back Guarantee

hardatidus fopn i - ... .. B —

u o F;':i; i

Foeath .

sets).

This VET Did It - and YOU
CanDolt
Too!

e F r injuries left me
uadT:-,hnnjdmappud. hu:
now 1'ma finamcial -u.ur.-l:a:
as a Locksmith. thanks hn
yaur training. Besides, the
wark it Ta:flnahng;llf | can
da it anybody can. =
Glen Johnson, Larmed, Kan.

Make Up to 526.00 an Hour — even while learning !

Bea LOCKSMITH!

enable you to get your share of this always-
profitable business. Hundreds we've trained
are doing it. 50 can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time—or in your own full-time
business. Ideal for retirement—good jobs, too.
FOLEYBELSAW INSTITUTE

6031 Eauitabin Ad.. Dopl. 11345
Kasnsas City, Mo, 64129

Train

FAST
at Homa!

If you enjoy fixing things, you're 8 “natural"
to make hundreds of EXTRA DOLLARS a
year In the fascinating business of Lock-
smithing. Rising crime has Increased de-
mand for service a thousandfold, Yet there's
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

You're “in DUSMEss” reanir to make $10 1o 526,00
an hour a few days aller you begin Foley-
Belsaw's shoricul Irani Easy fusirated las-

sons complote with ALL practice equipment M. Himt, Wilmingian, Del | make 150 a
wieskh pakra’
W Dawis, St Lowig, Mo, —"'1 clearsd 5100 lagt

® ALL TOOLS YOURS TO KEEP
® KEY MACHINE YOURS TO KEEP
& EXPERT PERSOMNAL ASSISTANCE
® BUSINESS-BUILDING HELP

Saturday ™
Ed Boyle, Pittsburgh Pa,—"' My bissingss going
at top speed, I'm moving to BIEger guariers.’”

—
-
Wi ’
Piiv

“PREE

MAIL THIS COUPON « NOD SALESMAN WILL CALL

= FOLEY-BELSAW INSTITUTE
THIS DO-ALL PRO E301 EQUITASLE RD., DEPT, 11048
KAMSAS CITY. MD. 64120

EY MACHINE YOURS & 1

Rush FREE book, "'Keys 1o your Fulure." .
fi
Y m KEEP! Name
v : add

: 'Iu&-‘l;‘ll a w:;-u!g L0 [ — I
L el I City State Zip l

# doesn't cosl

¥ou @ pmnny
i T T
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Why Are We Offering Our Nationally Advertised

GFX DIMENSION-4"

AMBER OPTICS

® |ncreases
visibility in asnal

& Shatter-resistant haze and misl

= Blocks-oul the blue light suspecied by many
oplical scientists 1o endanger the human eye

s« Provides valuable protection against daylime
biue light exposure and, by doing so,
promaotes keener night driving vision

» Lightweight construction for maximum comiort

A near-miracle in optical filtration technology aciually makes ypou
see objects sharper, clearer and more distinctly than ever before.
Cuts through aenal hare, fog and mist. Blocks out harmful blue
and ultra-violet light rays to give your eves needed protection and
enhanced vision.

Now, as part of a continuous nationwide publicity campaign,
RBM Lid., a multi-million dollar distributor of sporting equipment
offers its nationally advertised GFX DIMENSION-4™ AMBER
OPTICS—for only 85 1o every person who writes to the company
address (below) before April 30, 1988,

These are the same sporis optics currently being nationally
advertised by us in leading media throughout America. GFX
DIMENSION-4 AMBER OPTICS are as different from ordinary
sunglasses as a Concorde Super-Jet s from a World War | Curtiss
"Jenny™! Exciting scientific optical technology permits you to see
and distinguish objects more clearly, sharply and distinctly than
ever before—even through fog, haze and mist. This same startling
development also gives your eyes needed protection from
poteniially harmful sun rmys.

We've named these remarkably different sports optics
DIMENSION-4 AMBER OPTICS because they seem to extend
vision within the accepted three dimensions of height, width and
depth—increasing perception and perspective. While ultra-violet
rays are long known to be hazardous to eyes, optical scientists
today have become increasingly concerned about effects of “blue
light” rays. DIMENSION-4 AMBER OFTICS' UV/blue ray
filtration blocks out BOTH types of potentially harmful rays.
(Inadentally, many conventional “sunglasses™ expose the eyes (o
more of these dangerous rays by foreing the pupils to open wider 1o
overcome reduced hght transmmssion.)

MAKES YOU SEE CLEARER, SHARPER, MORE DISTINCTLY

Blue light has been likened to radio-TV sound interference and has
been referred to as visual “noise”, Particles of dust and moisture in

& Advanced fashion design
s Eabricated of non-vilreous jens * ldeal for men or women;

For Only*5

Gradient linting gives additional protection
agains! strong overhead light

# Extends vision within the accepled dimen-
sions of height, widlh, depth

® “Clip-On” style for eyeglass wearers also
available

# Filters-oul hazardous
ultra-violel rays

= Enhances
vigibility ol
dislani objecis

maleral One size fits all

the atmosphere diffuse this blue light, interfering with the eye’s
ability to perceive objects clearly, especially at distances.

In much the same way as an electronic filter blocks out unwanted
interference that distorts and blurs voices and music (and shows up
as “snow” on TV screens) DIMENSION-4 AMBER OPTICS
block out this visual “noise™. So, the green and red portions of the
light spectrum focus clearer and sharper on the eye’s retina. Your
visual perception and perspective increase. Distant objects
previously unnoticed come into view. Everything appears more
distinctly clear and better defined

Drivers see road signs, hazards more clearly in haze, fog and mist.
Tennis players see balls in bright sun or night play more sharply
defined. Skiers, on cloudy days, can better judge moguls, steepness
of downhill runs. Golfers can more accurately determine distance
to the pin, “lies” of greens. Boaters can sight other craft, buoys
easier in overcasi weather,

DIMENSION-4 AMBER OPTICS will mot be sold at this or any
price by the company in any store, There is a limit of two (2) pair
per address, but if you order early enough (before Apnil 25) you
may request up to five pair. Each pair is covered by the company’s
full one-year money-back guarantee,

To order: Mail your name and address (on a sheet of paper)
and 35 for each pair of DIMENSION-4 AMBER OPTICS.
Add only $2 shipping regardless of the size of your order.
(New York residents add sales tax.) Allow up 1o 6-8 weeks for
shipment. IMPORTANT: specify regular style (Item R54260)
or “clipon” style for eyeglass wearers (ltem R54262). One
size fits all. Make check payable to REM Lid Mail to: RBM,
DIMENSION-4, Dept. 506-128, Box 1784, Hicksville,
N.Y. 11855, (R54271)

ﬁlmﬂBHLlu 1300 Sharmes Dove, Wasthury, WY 11500



Your Home Warkshap,i_['f :

This one power-fed tool- PMIIH; '

SAWS  SANDS  MOLDS™

— Separately... Or In Combination! e

From the day it arrives the versatile Planer-

Molder-Saw-Sander will make and save you

money by converling low-cost rough lumber

into high value finished stock. Handles tough

oak and walnut as easily as pine, and simple

enough even beginners can use it.

Men and women everywhere are using this

ane low-cosl power-leed machine to start and

build their nwg new business... and YOU can " Ry e B e

do the same. Supply lumberyards, carpenters - P oy ) 301 Equitable ., Dept. 31280
and contractors with all their trim. Sell picture . o < R Eusau s City, Mo. 841

Irlama to paint stores, department stores and -0 RS : s

direct to users. All patierns available or de- IBLIGATEN II'I.ﬂ T l-ruwlmnuu.illhl far & 30-Diay Free Traal rght in my g shn-p |
sign your own. I LES" A itl Call! 3 undarstang there is Ko Obfigation and mat Mo Salesman wil cail

-
Dowes the Folep-Belzaw Payl ¥IN/ BETT READ WHAT OWMER ]

I:'r: nrraEmrlﬂe-.-s ot :sfllllrn*::mu ey ou hnr'...nu II;![.::'E“S Elﬂnir i [}IM" FHEE THIAL
oAy Mol sippent ool diibendanctelll SEND FOR EXCITING FACTS
Stephon Schufts - Qrangmte, Pennzifvani | RUSH COUPON TODAY!

L

HOW TO FIND
GOLD NUGGETS | [ BUYONEAND WELL MAKE e ——p—
. E :;r & YOU AN EXCLUSIVE DEALER TO BE MADE SELLING
& # ‘,ﬂ
3 & 6 wheel "" J
- B “% & ; max drive A ;
3 gz % ; . Amphibious
wid ~ 'g = 2andd o
4@ . passenger
‘ - models
e !
21 \E Il doey. Moo
Fimds | 1 de e th
B enag e fding deiater Botore win | | Call Toll-Free 1-800-255-2511 I snusnogerimmmsony_ sarssamosnmass |
o, SR A o SR, oy NY and Alaska 716-855-2226 Collect ST ORI NI Shy i FRUURE I T M Sl iy 0
1 ¥ Impoasible because C da Toll-F corTaty o P et ctuthy Ot 250000 Saes peage e I
ol intarference from black sand, This new delector b oll-Free | 8["3:333-{31}12 ’ FEEATS TITRY ETY B W g Y0 0ur W ooy creog featonng o 351 l
is unatfected by black sand and can deteci pinhead Recreatives Industries, Inc. f_";—;::"::"":':-":"‘“—‘i—";;:‘;ﬁ"l;:"
a:.:}gﬂin:%::z;la?;:al range. Iis maximum range 60 Depot Street, Buffalo, NY 14206 e ";rf'-'ﬂﬂ:_ o "E'::""‘ e I
I T T R g B D AT W PPN BT RS JREpE wrT) g
GARDINER ELECTRONICS B gt o o e i
Dapt. 35 ® 4720 N, 7eh Ave. ® Phoenis. AZ B5013 | Rmsmapimeri e asron i
‘ ‘. ® I Dept 609 Brnoiisn, MA 0760 '
y & .
| _ : FOC priod 1
A —— A hi-monthly magazing : o Saie 2p
mia st with plans/instructions The World's Largest Migr. of T Mo I
Lo e far metal-warking projects Quality Portable Bandsaw Mills
you can build. sT B.50 Now with H?M Lﬂg HII‘Id“I'Iﬂ Km Ammerica works in Knapp shoes
per year (Check/M.0.). = Ona Man Loads, Turns, Clamps
With charge card - cal "X Tang T 8 '
toll-free. - Bals-Pracien-ENcien J =
r = Mong Lumbes par Log '
LRI} HibWE s E.JU#LDDUAHHE%ELKSYEEEFE _.#' n- 1
—— l ChNin | FIVE MODELS — ﬂ pd sl
AVAILABLE '"'_ r Siulz Bearcat, Forg T Jesp
—_— Mercades SSK. Bugath All 2/55c
1-B00-447-T367 or write i Kigmans Baston Buckboard 2/15¢
The Home Shop Machinist, Box 1810-C6 BUYDIRECT—3 FACTORY SALES LOCATIONS. | | | A1 2asy to build famiy fun 12y
Traverse City, MI 49685 Forour 44-Page Catalog. Send 51.00 o glectnio. Bike and scrap parts Concise plana
y Wood-Mizer”. Dept H180W 10th Streed, Onecar $15 Two $25 Seven 342 Brochure $2pp
WO P AACH SLAAN T Indianapoks., | 15214nrﬂa||131?1 2711542 Kidmans, Box 1238, Masblabead. Ma 01945
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Now you can easily dispose of
unsightly brush, leaves, limbs,
with the amazing TOMAHAWK®
Chipper/Shredder!

® Recycles almost ANY yard
wastes -- tumns branches
up to 3" thick into attractive
weed controlling woad chip
mulch...shreds leaves, prun-
% ings, brush into fine, compost-
A like plant food!

HOMEOWNERS!

Burning, Hauling, or Hiding
Yard Wastes!

® Revolutionary design -- advanced
UP-RIGHT design weighs 50% less, stores
in half the space of bulky old style
shredders. SWINGING FLAILS tum more
than twice as fast as slow FIXED FLAIL
shredders.

® 3 Sizes -- for any size property,
starting with our new, smaller 34HP
model...up to our big property BHP model.

Also available in Canada

For FREE Information Call

1-800-453-5800 Dept. TO8

or Mail This Coupon Today!
Garden Way Mfg., Dept. 708 313
102nd St. & Oth Ave., Troy, NY 12180 I
CIYES! Please send me full detailson all 3 i
TOMAHAWR® Chipper,Shredder stzes
(34, 5 BHP)..including specifications, i
factory-direct prices, and cument Special
Savings! |

i
Name I
Address ]
City l
i

it

Stale Zip

Now at home in your spare

time, without any previous

experience, you can frain

for a monay-making carser
..even ga’t a Specialized :

Associale Degree. Call or
send for free information on the canser rnumat
intarasts you most and how to train lor it

1-800-228-5300 75

lhnnldq' T s a vk

mthmmh wial §

I E Dept. PBS28, Scranton, PA 18515

l Send free facis on hqur | can study at homa for the f
caresr | have chosan, No ion. No salesman will I

4

call. CHECK ONE CAREER ONLY.

ASSOCIATE 1N SPECIALITED  ASSOCIATE in
lmnmm TECHMOLO0'Y DEGAEE PROGAAMSE
;;Illm.lllm Emem
S, pEveme |
O ey |
| |
i pegiesL == |
| Comommns ..., Hioieng |
| B L
I mmmwﬁﬂmwmm |
Hama Age
Ilﬁnu -ll‘l#_._l

e S

overstock Sale

jal
Famous South Bend Industria
Quality Metaltuming Lathes

BENCH UH CABINET HDDELS

Turn precision for models, prototypes;

(spiacoment ars for tois. s
nqu

much more, *fouvngm precision

and ruggednass hardened and ground

bedways and 12 easy-to-change speeds,
now at a special one-time prical includes
motor, control, one-year warranty.

BENCH MODELS: 3'%' bed—was $3018, NOW §2414
CABINET MODELS: 3'%' bad — was S3508 NOW

2878 T
|E VISA accepted.

IMMEDIATE DELIVERY
Phone collect to place order, 1-219-289-2253,

1 el

400 'W. Sampla Streed, South Bend, IN 45625

Gendesiﬁ Home

Kits.

Beautiful, Efficient,
Affordable.

Maonlerey Domes sells home kifs lor bess than
many mew home down payments, Completely
aflordable. . remarkably beautiful..our homes are
dasigrid for a betime of savings.

The mast CTHET efficseril homes on earth Lup
to 5% more than everyday homes. In addition,
constructon costs areg cul dramatically using our
patented building system

Discover Monterey Domes Bving with our 98
page Color Catalog and Plans Book. ORDER
TODAY for just §7.00. Unconditionally
Guaranteed or your Money Back!

F_———_—————-

O Please rush my 98 page copy of Monterey Domes
Catmlog ond Mans Bosk, Erclosed is §7.00.

O Abso pleass send me the Monterey Domes Basle
Diowne Assembly Mamual lor an additional 35 00,
Order by Credit Card. Call S00-634-2255%

la Calil. S00-547-4663)

I
|

Al we s
Cliiy. State Tip

~ Sendio:
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MONTEREY DOMES
Depi. AQ-2 I
1760 Chicago Ave.

Riverside, Calil. 92517 I

BEST ONE MAN BUSINESS EVER
Eamn upk}iﬂi:]-ﬁd-w per day

LS Patern
Fao J5R3 105
FULL or PART- TIME Start SMALL of LARGE
Have ofhers work for you!
Serwice fram mobil or stahonary locabon » Sennce retail
publc » Car dealers, flest accounts. mumicipalities, car
washes » mary olhers

Equpment & Supplies ae

Tire Customizing Unit
whitewalling blackwall bres « repair curb damage «
o remove rissed leflers » change stye of whitewall » add
coior siripes. goid, efc
‘Windshield Repair kit » Commercial Heppalr & Dyeing
Kit « Protessional Velour Repair Kit « Pin Striping
Body-Side Molding Package « Polish & Waxing
Package
e provide technical and marketing tramning af our nstiule
in Dakas. Texas

Expense pasd tnp 1o Dafas
Fmancing for qualified ingividuals
8500 rerdal for video showng actual use of equpment &
SUDHES

Free informaban Kit
AUTO D-TAIL PLUS
10541 Royal Club Lane
Dallas, TX 75229 (214)351-4757 Ext. 216
BEST PRICES IN USA  Pm2/8a
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SERVICING

SATURDAY MECHANIC

Inspecting the boots on the
comstant-velodty |oints of your
fwd car, and replacing them
before they fall can mean that
you wan 't need 1o replace the
entire joint. as is being done
here. OV joints should last the
[ife of the vehicle, If the boot
keeps the grease inside and
the dirt outtide.

CONSTANT-VELOCITY

Omni'Horizon and Ford's Fiesta
introduced front-wheel drive and
CV joints to modern cars bearing
U5, nameplates, the number of
fwidCV-joint equipped models has in-
creased rapidly, It's now approxi-

I:'\' THE 11 years since Chrysler's

POPULAR MECHANICS ® FEBRUARY |9HE

JOINTS

BY MORT SCHULTZ

mately 7o percent of the vehicle popu-
lation, By the mid-1900s it's expected
to be more than % pervent.
Constant velocity joints aren't re-
stricted  to ears with [ront-wheel
drive. They are a fixture on 4-wheel-
drive models and are seeing increased

use on rear-wheel-drive ears with in-
dependent rear suspension. If the
mail gent to PM's “Car Clinic” is an
indication, there are many wrong im-
pressions about CV joints among car
WTIErS.

Front-wheel-drive ears have two
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CV JOINTS
AT BOTH
ENDS OF AXLE

1 CV joints must permit axle to bend. as well as allow length of axle to change.

axles or driveshafts, vsually called
half-shafts. A constant-velocity (CV)

joint attaches one end of each half-

shaft to the differential part of the
transaxle. This joint is called an in-
board CV joint. Another CV joint is
used on the other end of each hali-
shaft to transmit power to a front
wheel. It's ecalled an outhoard CV
joint—also a fixed joint, which is not
really true because this joint does
bend up and down. CV joints not only
need to bend, but also must permit
the length of the axle assembly to
change as the wheel travels up and
down. (Fig. 1)

Virtually all outer CV joints are of
the Rzeppa fixed type, but there are
several types of inners. Ford and GM
use the double-offset plunging type,
while GM also use the tripod type.
Tripod types use roller bearings rath-
er than large balls and grooves. The
Rzeppa cross-groove type looks very
similar to the Rzeppa fixed type, but
its grooves cross rather than run par-
allel. Like all inner CV joints, it al-
lows the length of the axle to change.
They all use a boot, and are serviced
in a similar fashion.

The all-im nt boot
CV joints don't have grease fittings.
Instead, they are protected by neo-
prene or polyurethane boots. As long
as the boot stays intact, grease
packed inside continues to lubricate
the joint, CV joints, therefore, could
last the life of the ear.

When a boot fails and a joint loses
grease and is damaged, you'll know it.
If an outboard joint is affected,
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| miles. Therefore, examining boots

| once a month is more like it.
It's easiest to do with the carupona
lift, but a careful inspection can be
‘ tdone in your driveway by looking at
the boots from under the front bump-
er. Turn the steering wheel all the
way to the left or right to spread out
the folds of the boot. Be sure to move
| the car a foot or so several times and
| check all the way around the boots.
Look for prease on the boot—then
for cracks, splits, tears and holes. See
to it that clamps are still tight. If you
can wiggle one by holding a screw-
driver to the band and pushing, cut
the clamp off with metal shears, being
careful not to slice the boot. Slide the
boot back so you can seoop out a little
prease. If the grease looks milky, it's
been contaminated with water, Now,
rub the specimen between vour fin-

EMND
WIEW

STUH
SHAFT

there’s clicking as you turn 4 corner.
The condition can be verified by put-
ting the car in reverse and backingina
circle to see if the noise gets louder,

If the inboard joint i1s damaged,
there's a clunk when the vehicle is ac-
celerating or decelerating. You may
algo (orinstead ) feel shudder or vibra-
tion as you accelerate,

If these signs are disregarded, the
next symptom could be a half-shaft
that drops off the car, causing you to
lose control.

Ready for in ion
The way to avoid CV-joint fail-
ure is to inspect boots often and
replace any that show signs of dam-
age. A replacement boot kit costs
about $10—versus $100 or more for a
new CV joint.

How often should you take a look at
boots? Some say every 12,000 miles,
but a lot can happen to a boot in 12,000

BEARTNGS

ROLLER
4 HEARING
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3 htmight take a cheater handie on your big
flex handle to break loose the hub not. Nut
should be replaced. not reused [inset).
gers. [fit's gritty, dirt has gotten into
the joint.

If grease is contaminated, remove
the shaft from the car and remove
both CV joints. Whenever you re-
move a half-shaft, it's wise to examine
both joints and install new boots even
though only one is suspect. Assuming
the joints are okay and don't have to
be replaced, clean away old grease,
apply fresh grease and install new
boots. Be careful to keep from con-
taminating the inside of the joints
with dirt from the outside of the old
boot, You don't need to disassemble
the CV joint to clean it. You'll find the
Rzeppa types in particular almost im-

ssible to reassemble, so be careful.

{ you do disassemble, be sure to rein-
stall all the parts in their original rela-
tionship to one another, to maintain
the proper wear pattern. Replace the
clamp with a new one.

No place for Disney
Some may try to seal a hole in a boot
by wrapping it with tape and loosen-
ing the clamp to pack in grease to re-
| place what has been lost. This Mickey
| Mouse “repair” won't last long, be-
cause it's practically impossible to get
tape to stick to the convoluted surface
of a boot. Nothing beats doing the job
the right way.

Getting help

Ag always, the best source of informa-
tion on repairing your particular car is
the authorized factory service man-
ual. Also, specific instructions are
provided with replacement CV-joint
boots made by Moog Automaotive,

POPULAR MECHANICS # FEERLIARY 1988

TRW and Perfect Cirele. If you still
encounter difficulty, Moog has volun-
teered Lo help. Call toll-free (800) 325-
RESG between 8 a.m., and 6 p.m. Bast-
ern time, Monday through Friday.
Naturally, the people at Moog hope

« you'll buy their product. The Moog

Superboot comes with all parts neces-
sary to install a new boot, including
the hub nut (if the car manufacturer
recommends that this be replaced),
clamps, snap rings and just the right
amount of the grease recommended
for lubricating the joint. You can buy
cheaper boots than those offered by
the car manufacturer, Moog, TR

anid Perfect Circle, but that's what
you'll probably get—a cheap boot
without the other stuff that's needed.

Split down the middle
In buying replacement boots, you will
prabably come across the split boot. It
has a slit across the boot to make it
poasible to replace a boot without re-
moving the half-shaft from the vehi-
cle. The split boot is spread and
wrapped around the CV joint. The slit
is then sealed with glue and/or bolts.
Theoretically, it sounds great and,
if split boots really did a good job, they
would save a lot of work. Split boots
pose many serious drawbacks:
B [t's almost impossible to clean the

| contaminated or dried-out grease out

of an old CV joint without removing it
from the car. Replacing the boot and
leaving all that junk ingide the joint
doesn’t make any sense,

® Temperature and humidity have to
be just right for glue to cure and weld
the seam securely enough to prevent
the loss of grease, If the split boot is
installed at less than the recommend-
ed temperature (generally around 60°
F), the seam won't seal. The same
problem is encountered if the humid-
ity is too high.

® Split boots held by bolts alone per-
mit water and dirt to get through the

STUIE SHAFT

PLSHER

seam to damage the CV joint.

® With the half-shaft mounted on the
car, the angles of the CV joints are
such that it's difficult to force the
proper amount of grease into the
boot. Furthermore, there's a good
chance that the lips of the slit seam
will be contaminated by grease. Onee
this happens, you have to throw the
boot away, because glue used to seal
the seam will not stick to grease.

B After letting the glue cure for 1
hour, you can drive the car, but you

5 Some snap rings (inset) must be
held open while tapping CV joint
off axle.

have to try and avoid sharp maneu-

vers for the next 36 hours,

® A split boot is as much as double the

Eg;:e of a high-quality, 1-piece, sealed
L.

How to take ‘em off

The steps involved in removing a half-
shaft from a fwd car are as follows:
1. With all four wheels on the ground,
loosen the axle hub nut (Fig. 3). Usea
breaker bar or torque wrench—never
an impact wrench, since the hammer-
ing effect may damage a sound CV
joint or the differential gears. Many
manufacturers, including Renault,
Chrysler, Ford and GM, recommend
replacing the axle hub nut. A good
way to know if the hub nut of i,'uur
particular model requires replace-
ment is to look in the hardware bag
that comes with the new boot. If
there's a new hub nut, use it.

2. Raise the car and examine how the
inner-joint stub shaft is attached to
the transaxle. If it's pressed into the
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& Fill CV Joint with lubricant grease sup-
plied. Put the excess inside of the boot.

transaxle, first disconnect the outer
stub shaft from the steering knuckle
before separating the inner joint from
the differential. If the inner joint stub
shaft is bolted to an output flange at
the transaxle, first unbolt the inner
joint before disconnecting the fixed
Jjoint from the steering knuckle,
3. Disconnect the brake hose clip and
remove the brake caliper. Support
the caliper by hanging it with a length
of wire. Before separating the steer-
ing knuckle from the MacPherson
strut, mark the relative positions of
the eccentric bolts with respect to the
strut. This should allow you to get the
camber setting back where it belongs
when you reattach the steering
knuckle and strut. These eccentric
bolts, with their egg-sha heads,
control camber, and wheel alignment
might be necessary if you don't get
them back exactly where they belong,
Unbolt the steering knuckle from the
ball joint.
4. The steering knuckle is now free
and can be separated from the half-
shaft by pushing it out as you pull back
the shaft. 1f _vaulcan’t pet th&e two ﬁﬂ
company, do not pound on the
m'tuf thgashaft with aplfammer. be-
cause chances are you'll ruin a wheel
bearing, CV joint, the splines in the
hub and/or the differential gears. In-
stead, try prying the two apart. Ifthis
doesn't work, use a pusher like the
one illustrated in Fig. 4 to push the
fixed CV-joint stub shaft out of the
hub. When the fixed joint end of the
half-shaft is free, wrap wire around it
&0 you can support the shaft by tying
it to the car az you releasze the other
end. If youlet the shaft dangle, the
inner CV joint may pull apart.

At the inner end

You have to separate the in-

ner-joint stub shaft from the
. differential either by unbolt-

ing the joint or by pulling it out

with enough foree to overcome

the retention of the snap rings,

or cirelips, on the stub shaft. If you
have to pull, place one hand on the
outer CV-joint housing and the other
hand on the inner housing. Try not to
pull on the shaft, because the joint
may come apart.

If the stub shaft is held in the differ-
ential by a snap ring, you may have to
glip a large screwdriver, pry bar or
slide hammer between the plunging
joint and differential housings to get
the shaft out.

New boots

Outer and inner CV-joint service is
done much the same way. Outer-joint
service is discussed here. If you can
handle it, you'll be able to serviee an
inner joint without trouble.

Mount the shaft in a vise that has a
soft-jaw adapter. If you don't have an
adapter, place rubber or wood strips
between the vise jaws and shaft.

Make a mark on the shaft where the
outer boot ends, so when you install
the new boot you can bring it right to
this spot. Then, remove the clamps
and cut off the old boot. Wipe away
grease and use a mallet to tap the joint
from the shaft (Fig. 5). You may need
to hold open the snap ring with a pair
of snap ring pliers or a screwdriver
while you tap, You can now examine
the joint which, if damaged, must be
replaced.

To reassemble, wipe away any
grease that remains on all parts and
glide a new clamp and boot on the
shaft. Install the stub shaft snap
rings, squeeze the proper amount of
lubricant from the tube in the replace-
ment kit into the CV joint (Fig. 6),
place the joint on the main shaft and
give the end of the stub shaft a sharp
rap with the rubber mallet until it
clicks into place (Fig. T).

Bring the edge of the boot to the
mark you made—then, using a clamp
crimping tool (pliers) or for screw
clamps a serewdriver, tighten the in-
ner clamps.

Pull back the open end of

mallet until snap ring seats.

the boot and empty into the boot
whatever grease remains in the tube.
Use all the grease. Then, draw the
large end of the boot over the CV-
joint housing, but don't tighten the
clamp vet. You have to “burp” the
boot.

Pardon me

Burping the boot means equalizing air
pressure on each side of the boot. Oth-
erwise the boot can collapse or billow
out, depending on whether there's too
much or too little air inside. Either
way, unequal air pressure can make
the boot fail prematurely.

To burp the boot, slide the tip of a
small serewdriver under the lip of the
boot and lift (Fig. 8). Then, let it fall
back into place, bring the large clamp
into place and tighten,

Note: In some setups, the boot and
large clamp come assembled and pre-
tightened.

After servicing the joints, carry the
assembly back to the car, insert the

8 Use screwdriver to “burp” boot to equal-
ize pressure before tightening clamp.

plunging-joint stub shaft into the dif-
ferential (press hard until you hear a
click if it's held by a snap ring) or bolt
it to the differential flange.

After installing the fixed joint side
and reassembling the ball joint, steer-
ing knuckle Bng brake caliper, the
only other thing you have to take spe-
cial care with is installing the hub nut.
Manufacturers call for torquing to the
200-ft.-1bs. area.

If you don't have a torque wrench
that reads as high as 200-it.-Ibs., use
this technique: Borrow the bathroom
seales from the house. With a breaker
bar or cheater handle, mark a spot 2
ft. from the center of the axle,

Tighten the nut most of the way,
and index the socket so the handle iz
level with the ground and set to tight-
en the nut when you push down. With
one foot on the scales and the other on
the spot on the handle, step down un-
til the scales read 100 pounds less than
vour weight. m
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Come build
with us.

Our hlggm r.:ntulug yell

Cirder your copy today. You'll find amang
the new selections detalled plans lor a
gazebo, PVC furniture, boats and much
more. Expanded listings ol books and vid-
eos, too. and ather great gitta: Only $1 95

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101.

Populasr Mechamcs & @ pubbcaton o Hearst
Magaones, a Divison of the Hearst Cosporation
£ 18987 Tha Hearst Corparabion. All rights resened

Portable Ironing Center— Linscraws from
the wall to move when you do. Plans fealure a
receptacie for the iron, a lluorescent light
and storage space for all matenals. The iron-
ing board folds up behind louvered doods
{PA-1005—85.95)

Roll Top Desk-—MNostalgia bufts will espe-
cially appreciate the always popular roll lop
desk for both home and olfice: it's an anligue
chenshed by many. Make one yoursatl in fing
cherry and take pride in this charming heir-
loom. You build it as two separate unils, a
base and a rofl top. (PA-1736—%595)

Captain’'s Bed—Buid this space-saver
bed/dresser/desk lor your kids The dres-
sar iealures lour drawers and bookshelves,
while the desk provides room for wniting
doing homework and reading. The bed,
which lits securely on lop of the dressar
and desk, is surrounded by guardrails 1o
prolect your slaaping child
(PA-1650—56.95)

Doll Cradle—Walch your little gil's eyes
light up when you give hear a charming repro-
duction of an 18th-cantury doll cradia. With
our plans, you build it of meliow ping and
finigh it with a durable varnish Measures
10%" x 22va". (PA-1820—5%4.935)
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$30,000 In Checks
From Uncle Sam

Could you use $30,000 sent to
you from Uncle Sam? Money Lthat
is owed to you and is avallable Tor
your use just for the ashing? lma-
?Jm: receiving check alter check just
or following my simple instructions.
Fill out the proper forms and weeks
later your mailbox will be looded
with government checks. Thirty
thousand dollars is the minimum
amount you could receive. Receiving
up to $300.000 from Uncle Sam is a
total reality!

Did you know thal new govern-
ment programs in 1987 and
1988 are going to benefit you?
The “simplified” tax code has com-
plicated the average mans Lax
structure. If you know the govern-
ment system, you can prosper heavi-
ly Irom all 1987 and 1988 govern-
ment programs. Take thousands of
daollars out of the system for daoing
practically nothing. Make money
from specific government programs.
programs that are available this year
to you.

I know of many programs Lhat
are desperately in need of ap-
plicants. Fill out the applications in
accordance with my simple instruc-
tions—=the money could then be
yours. Fill out the simple form.
Uncle Sam is looking for worthy ap-
plicants to give away all of this
windfall cash. Money thal can be
yours just for the asking. You can
literally acquire millions of dollars
Just for applying to the right pro-
gram. A man in Houston, Texas got
Uncle Sam to buy two McDonald's
franchises for him=not one, but
twol He did it by applying for this
little known but easily applied to
new governiment program. Would
you let Uncle Sam buy you a
McDonald's franchise?

vearn aboul Uncle Sam's
private lottery that will make
you rich. These lotteries which cost
almost nothing to enter have made

articipants millionaires overnight. |

now because hundreds ol Ameri-
cans win this lottery every month,.
Many of these people have become
millionaires. Would you let Uncle
Sam make you a milllonaire?

How aboul a new program that
lets you buy a home for 317 Mo
strings attached: that Is all Uncle
Sam wants for the home. Check
through your pocket to see il you
could buy a home today, Uncle Sam
is practically giving away homes! For
just 51 you could have a new home
—just $1! Almost anyone can apply
for this little known, home give-away
program. People llke you are getting
homes every day for just 51, quite a
few people that | know In California
have bought family homes for just
$1. You could do the same In any
state.

Besides money, Uncle Sam is
giving away hundreds of millions
of dollars of government proper-

i
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ty and goods at bargain prices.
Uncle Sam’'s mislortune is your
hlessing, Cash in on this incredible
discovery. This 1987 and 988 gov-
ernment dispersal program can put
millions of dollars in your pocket
right now. | will show you how to ob-
taln scarce listings of everything
Uncle Sam has for sale. One man
from Mew York received 20 acres ol
prime Calilornia land lor only 378
an acre! You can do the same

Billions of dollars are given
away every year. | will oulline a
few select programs that give away
millions every year—programs thaat
few Americans know anything about.
| will expose these programs Lo yodl
in vivid detail.

Thousands of people working
for the governmenl give money
to people like you. They have to
give the money away, It's thelr job.
Their sole responsibilily is to give
maney away. They rely on in-
dividuals like you to come forward
and request money. They desper-
ately need Lo give away milllons of
dollars every year or they are out of
a job.

Here is how my plan works.
Send away for my book “Your
Governmenli Money". Follow Lhe
simple new " 1987 and 1988" in-
structions located In the book, Fill
out the government forms according
to my simple instructions. Apply lor
as much money as you need. It's as
casy as that.

Al least $30.000 could be
yours just for the asking. Money
that is owed to you could be in your
pocket today. Could you use $30
thousand sent to you from Uncle
Sam? Imagine recelving check alter
check just for following my simple
instructions! Fill out the proper
forms and weeks later your mailbox
will be fooded with government
checks. Remember, ten thousand
dollars is the least amount you
could receive and getting up to
£500,000 for Uncle Sam is a total
realityl.

T —— — — W — —
rﬂ-lll Herth
| 2676 Fletcher Phwy.. Suite 600

El Cajon, CA 92020D Dept DI13N '

Dar Bill l
You have sold me. Send me your ©om-

plete 200 page manual on new 1987 and '

I 1988 programs Uncle Sam Is keeping I
from me. Send me your manual on the

I condition that | can gel up Lo $30 000 in I
benelilts from Uncle Sam that are owed to I
me,

I Onthat basis here Is my §15

l Marme
l Address
City Statle Fip
Important: Due to the large slze of these
' 200 page government manuals, Include
%1 dollar” to help pay lor postage

copyright Bill Kerth 1987 1988,
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(" Small Car MPG

piolegdlind i1 J oF ICEMAKER
EAS HOG?
Documented Tests say YES! Mew lcemaker by

Increasa MPG of your car, iruck. or B with Paiented,
CRC products: -“Hl -Tach Mﬁnahc VAPOT T8I FeveIses
fusl polarit 3-18% M Gain, big engines; ﬂ
Compact ;;N:ammr' connecis 1o PCVY valve, removes
heavy crankcase hydrocarbons. Only clean fuel
entars intake manifold, hoosis MPG to 2% and more!
Low-cost, install fast Mew water-heated Vapor
Carb often doubles usual MPG! Pars Kit avail Free
Catalog, test resulls! Wrile or phone (818 342-0294)
Bie Prepared For Rising Gas Prices!
Carb Research Center, Depl. PM-2
Ard & Chestrut, Foyil, OK T4031

General Electric
will replace all
icemakers in G.E.
and Hot Point
refrigerators
manufactured

SAVE MONEY !

O — _ Assemble this MAGNATRAC, Bulldozer KIT | 1971 and after.
| I e e Mot oo e g i, 1 APPLIANCE PARTS WAREHOUSE
g KITES e | ® CATALDG=Kit construction Buses.... 51,00 2311 23rd St
I ® KIT ASSEMBLY MANUAL=S5=e Kit compo- Chatta a, TN 37407
FREE COLOR CATALOG e o i it el oy i moge. TN 3740

Choose from over 100 exciting kites
® Mary urusual & innovative designs.
l Call or write far your catalog today
| Into The Wind « (303) 445-5356
IL-IH:IH-M Pearl 5t., Boulder, CO 80302

STRUCK-KIT *Box 307 » Dept: PMZ8
Cedarburg, Wisconsin 53012

" BUILD YOUR OWN

$129.95 includes shipping

ROCKET MOTORS!

* 40 POUNDS THRUST!

* FIFTY CENTS EACH!

* BUILD A DOZEN IN AN EVENING!
L I' wr calalog e well seed pa g

2 Loy mmmm-.m hat YOU CAN
l'"“_,,-q & o MAK[ FOURSLLY Prom mamrigin pou i Gl o b fose

Serd 5200 to
Uepl FMZ  THE TELEFLITE CORPORATION,
11620 Kiching 51. Susnymead Calil 87388

Smaill lathes to turn
metal, wood or plastics.
Milling machines, saws,
T hand tools, power
winls Warse Aér o = = - _: mlm trﬂ'ﬂhli

and more
I-larl:l To Heat Rooms Fobby

il Intruduriory Offer Call or write fo
w;w ;: prlu;d:l 11 Mﬁlr Products :HE!E “g;;mgr

Regular Price 535 85

HANIH'RAFTEDY Ensiiy i
IM THE LL8.A.

'With Whilte's Mew EAGLE Metal Detector. Programmable B | o
Computer Driven to locate only valuable Mems! Fun and BT gty i 0, T e i Ao o s oy ey SNENEHE) hﬂbbv

proditabin! Modoels from 599 65!

=

Far a Free Catalog
Call Toil-Froa WHITE'S ELECTRONICS

NCER ;;:::'.'uf.;!:..".:: e 5 -
SUFERBIMSTER 4 ..I‘ % i | 1! & | PrOdU‘ts :ﬂ.
= L.______...- Depl. PM P.0, Box 218117
| Columbus OH 43Z21-8117

1.800-547-6911 Degt PA-7 Suweel Horme, OF 37386 L] [ o, 57 T &8 | £14/771-5996
s QVERCOME | | BEAT HEART ATTACK. Found paickesss low-cost i 1= = |
HEART mathod. Clesnsad arfries in wasks. Powedul in-
Iormatios helps. you slirminaie

= BAND SAW ol - High Binod Pressere - Chest & Arm Pans « Bad

STEEL CUTTING- ¥95-00 ETRDRASENF  Ciculation & Numbeess « Leg & Moo Gramps. &)
1 true Your wood outh bang saw + Blocked Arieres « e 3 et symgtoms.
" -il'r AN Cul Sied bry snaching 4 -Gt —WiFile today—  Lits Surval Program

[ B Reducer. Changing tnm W G Duspt 18 Bow 3256 Austin, Tosas TATE "‘"’Wq

(2200 FPR) i steel spased (145 FF'U_.cnrlbn

- -7 aocomplished i less tham one minube. Over 1933 GO“ER"MENT
B 20,000 now in use. L recogrized un
- y e Wirite lor delais
Viras, Maserand o C irremmiprs. Marugschurg
: i H’ﬂ;a-bu:l Guaranies PO Box 6271184 h" !
G500 - RS

SURPLUS DIRECTORY

e Limeton. GO a2t wondworking items in the ] and a coupon for |
definitive sourcebook. I. >\, _FREE BINOCULARS |
Send your $1.00 today to: e l)f T L I

H E R N lA APPLIANCES Eusw Eﬂmﬁgm ' :

oneyhack Guaraniee I
JEEPS, CARS ma low as £30. BDATS HELICOPTERS
I IYPEWRITERS. TRUCKS You can s buy 50000000 sems
fiem the L5 Goweenment  Thel muiiudl Whows s hiow 10 b
these bargans i your area 3t TREMENDOUS SAVINGS Some
l aclual prces . . . CARS §30 PICKUPS $40 SHIATS 22¢

Buy tar as hilie a5 1€ on the dallar

= I THIS HEW 1388 up-io-date direciory rchdes 2 Badders I

—— e FREE 1% L CASUAL FURNITURE I Lnl Apphcabon and bshing of Defense Saes Othees Ow
|
L

Bronux, NY 0481

PVC PIPE FURNITURE

s Prolilatie Home Busmess

FOR COMFORT!
You can enjoy heavenly
comfort night and day at
work or al play! Send for
FREE illustrated bookled.
BROOKS APPLIANCE COMPANY il
302 Esst State 5S¢, Marshall, Mich. 46068 * Easyio Make

BROCHURE  fer788—p 1 BIGGEST MOST COMPREHENSIVE DIRECTORY Only $5.00
; - . Y S + FREE BINOCULARS Coupon SURPLUS, DEPT o84 I
BOX 30048, WASHINGTON, B.C. 20066

SR i, —— ——
FASTER NOW THAN EVER BEFORE! L — e i bl Activity Centers
;rﬁ“;-:"f:ulw‘" I:';i‘li:,' ;anm.l oy In g " I ‘ i Hardvware kils 10 Duild your own L o Lt

¥ E SIVE [CHES i % f AT
POWERFUL LEDS & TrM BOOT AT £ oraats =t .,‘_-i";‘:.-,\, fre, Tng end it mol. For s

SEND FOR BT MscY e N A calalog call or write

DASH BOOTBUILDING - DEFT PM2 TR -

P.0. MK 9133 - TUSCALOOSA, AL 18400 - Wood E;'; ETWHW' L TELEPHONE LISTENING DE VICE

CALL TOLL-FREE 1-800-367.3545 B - o0 LEMpRe COfwITLMOM |8 Pt gFeE & ?. Q

| Y Jamesville, Wil 53547 -
g apmw Cosrech Dateswn S0y CAILERE W LW
1 (BOB) TE4.5080 @ SBOOCIE IS yiut IEWDROA Wl Sl ety e

i aiy whar phana i gramered  Raogepy edh !;

e Lid b e Sty Macols | (HYDRO-RAT AIRBOAT PLANSY | || - 1o ST ™= = [0
JET ENGINE || Eﬂ"#;m;lw"’::‘;rmmz 2 i models 519 -95 WALH v o e JE§

| It Pac $1® — Returstable with nrder of plans.
Suitd foam, sty 6 Mtiow B0, PFlasei: 107 1 mai be 510 2 rman, pisasn speciy
ERER e A
e gl :u"-':wm-.'th. wei .'um:'uﬁ""".!."' e T: m” .“'““ ﬂ"ﬂl"
#l mrts classss. Maks =n 87 metsl cutting lathe with milling | - Marges, Ulsk BUDSD
R R S R | | sl
BHI of materials phatos r:rlrn- o Ne. £.0.5 |, A\ Lisoas Pripelers snd Pats Ausiabie
H'I'l:l'l’ SCIENTIFIC  sanrd H’h’i Ealle. Boace

Super Poweriul !i

FM TRAMSMITTER £

Wty [P EL TRl vl FLIY B WSHINET
Transmits g o % mie g @y FW cada -Eany e ﬁ

‘,;‘jj AitTen &1 - 0 0 F6 SOET Ml Rel) i!f?

Foe cawiog o Trassawiens, vis Sorenbees s
B speculy dpra, encioss §7 00 b UE Com




Special Section for Woodworking, Hardware, Toals,
Equipment and Special Products Sold by Mail.

SAVE 25-85%
Workshop
Motor

gual[ty .‘._--EI

ITEM 10-1109 Products For ol 1o BB° )" 8
& .i
$69.95 Woodworkers | [« Sppt N N
Inctades Supy. Send today for your FRE » ofpuT *°
. lrl-hd new CENTURY. Ideal lor woodwork- new T ,!t':?lﬁl?}r {:l'l{'lzrull:‘ﬂl - ﬂl a & = @
-qulpm-nl pmu: \oals, nu' mnp_nrl with the finest q ty toals, supplies,
‘hoods, ‘hardware and much more.
1mc 1'HE 5450 R, 17.6 amp, | phase Betiutetinn Gncentoud.
los, CC'I‘I" cont. duty, Shalt '/, diam. Write today for Hugger Hoaks Really Lock!
i i s 4 & FREE catalog.
I 1 L] 'lﬂ"[‘l’l'! Size 8% x 644" = 8", — Sy yo gan romeve & Bnl on wlensal froem perforsied hoand withoui

D!‘.'Hmpl.“mmgﬂﬂ SUFFLY CORF. Irl.lul.luy the penk Eall oo :II::- wem (e onposed scnes bead amd
" hugger homks will oy s rvgme the lum. aml yoa cen emeve
B"fdln s Su lus Center 41 Aflantic Ave., Bax 4000 the hook e reseiting! Avatlable i two sires: for W5 o 197 ihack

Wab MA O1HES baigid 1= vEFES n.h_.l[vu el :nlc-. Mail enlor swrimeni of 1%

1035 West 0" » P-0). B 'mmm’m howskis in S D0 Specily 95 or Y05 el thickness R

L
L__Ask For Free Catalog! | Pruehusts, I8¢ . 134141 West 44t Ave.. Ciokden, Cae MO401

CALL 800-228-3407

QUALITY CLOTH $28.00 WOODWORKERS'

SANDING BELTS I LZ R

HOME - WORK - HOBBIES

FACTORY DIRECT CLOCKS AND

FURNITURE smuu

ﬂqI LS —_ ﬂ? F
d s RECHE
‘:'i: i M @ Grandtather Clocks
Mantel and Wall Clocks
| i m_ JUST & Capingis, Chests, Tablea
BEIJE Flr AL‘. srﬂ"mnu Hﬁ.ﬂnlg:EE | = ‘-;l-_- T $g 95’ Chaire, Dasks  and mona!
T ot s || oo
2% 1T ... 3 025 You Get: 25 full size shaker pegs, 25 mini . .I:.fs--l-uum u,'“ iy -
2 xa i 3 B8.50 shaker pegs, 25 mug reck pegs, 25 tie rack . ?'ﬂl. n:; ::‘-n:r.?:l n;._;:-:lu:u....-
gl::- : %15 e . : ggg POEE, JOUNL T it !mn:n design coat rack L I".‘;GI-]E ‘!u'nr.'rr'éill:lr-;l‘ll'-*
3w 18 ‘g oD plan, he:uui’;lti fﬂ:m tie rack plan, and a full Ki.l Fr:lce.a
) Ty Side mug ra h c
gxEL e e -But That's Not All: Pattems for 10 great B Starting at $89.50.
1% 24, ....51080 ilemi—a hanger for pot holders, note WY Minimum ordar 599
2% 2T.. ....511.00 holder, napkin holder, muffin server, doughnu i
: * g:m i e e ::ggg holder, pretzel holder, cleanser holder, knife .
Eeli....o.. o SRNE rack, towe] bar, and e shelf, Plus; full size
: : g; el Pkt B ::3% p]ll'l! for four cars &nJM garage. You'll also
At w 26 .. 31580 receive our woodworking catalog, loaded with
Aol T e profeszional power tools, hand tools, wood
e ey 518,25 Flri:_ books, plans and lots more. Order up to
: * gfﬂ; s . ﬂmgg hﬂurdfr I;h;m: packages. Add 52.95 shipping and SEND $1 PO
® R - andling for each package. . PAGE
6 x 48 .. 53875 S e s S s g Cat -
1. Specity for Wood of Metal, ﬁ}ﬂ.ﬂﬂ Woodwerkers Pkg.—Just ﬂ,ﬂiﬂ e EE#:LE)U’ELDR
2. Wil ship assorted — or specify giit Nama W
. Diher sizes svaiable — Pleass inguire I = I lﬂhl PI..‘ I {( )] B4
4. MOMEY BACK GUARANTEE Add = - - gl
Include $2.75 for postage/handling in Continental I . — I CLOCK COMPANY
U.5. [§3.75 oulside). Sand check or Money Order. i |||;|r--| Ranulac af Grmndtatnar Clock Kits
N.¥. State residents add tax. We honor Visa Master- |Clt'_|r Stale . Zip. _I i B g
card American Express (sand cand no. & exp. daie) hall Check or Fir *'l|1'l“1’"="""'""""" 1=l a8
FAEE CATALOGUE SENT ON REQUEST TOTAL: Cuanily | Money Order To: I RIF i RIS S L S
JACKSON TOOL CORP. Add $2.95 Trand-Lnes, Ina.ll | | e
o &h Iy Fris Box B44TM I y
DEPT. VMC-1 Ea. { :la_l. $0.95 oa 375 Beacham 51, Street -
27-55 Jackson Avenue Res. add 50e : - E:h:!l‘:ﬂ. MA | Gty
Long Island City, NY 11101 sach ordar far A
E1028 Stae - Zip
718-392-4330/1-800-637-6536 [ (i g i) 1l T
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Orn Wheels

Parts, Accessories, Specialty
and Perf[]rmance Prnducts Mt (0 load o ricing mower tilles snow bl

mdmecycle or ATY? The Rampam Kit is the answern
¥ miakoe sturdy knacding ramgs tha fic snuggly
against taslganes, I'l.'h"NJII'II:J SUrTAaCES of Sieps 'I'I"n_-_,' can
e paily b asiembled om e common 2§ 8% and

E ¥
I_z'— —— — A Rarmpuems KiE Hanhaae i supglied 3 “ ! .
L ! l D Add 3300 per oiger s 9_
 S— e for sheppendg and handling
No.ofksdesiea:_____ [0 .- O :

Hemmings
Motor News I [0  Check or Money Cider [Payabie o Rampam. Inc)

Fitlad it '.'a"‘i;" 53 Beicher Roud | Blsrsecsn, b OTBIS 1-B00-347-RAMP
iled with ShoLsInes o : .
o ;U\: i P'ﬂﬁg' S rmlllﬁz - om"m‘

With a Novus wind-
shield repair franchise,
your opportunities are
‘ = unlimited.
= = = Because as a Novus
fmnchlljsee, m:nd can easily
Every Truck Neeos AE PATENT PENOING windshields to like-new

condition.
- The facti, wind:
BY LI, INC. shield TEPHJI'_IS a profitable
INEW! ror vour new growth industry. With
Sport Utility Vehicle 1 ExEnSlﬂn opportunities.
CLEAN IT UP, LOCK IT UP! Eza] thi}tgdmm' 5P p-tZI'tt“.':llt -
SECURED BEHIND THE ; BRI

WHEEL WELL, THIS 1s modest.

S TORA GE/ lon ﬁr e illfﬂm'lﬂér
TOOL BOX A rok

in windshield repair, call
IS GREAT FOR: 1-8[)04;.2&1&’1 9 MN
Tools, Fishing Tackle, Toys, Camera call collect (612) 944 -
Gear, Maps, Papers. Hordare, 8000. Or write: Novus,

a1 Vil MumEe EXF Dsiv

| LA

Hmie

Tow Chains an

OVER 25 CUSTOM AVERAGE SIZE 77x15°8" 10425 Ham shme S.,

ﬂEggLNEEH;BDEHUDELS Constructed and designed for rugged use! Departmentp PM-28
Ter, rFonco ¥

Bronco I Cherokee.suzu [ VEMICLE & e Mpls., MN 55438.

¥ L] [T

Eﬂghﬂlﬂ‘nﬁ;ﬂagl{éﬂg;?n [Camche Ore} VISA/MC/CODYCHECK TA% % 50 ra

- : TEXAS OMLY
Cheug‘JImmy.Suburbuu. Lm"":lnw n.:-mmr-m:r / SHIPPING & m

Suzuki Samurai, Toyata AN NG 55 os
Four-Runner, Tovota Land-
eruiser, Wagoneer, Segratura An Chu Card

24 HR. ORDER LINE
1221-800-533-5436| LI . sesromencmazn || e

MANUFACTURED BY Libo, v | INCORPORATED SATISFACTION GUARANTEED!

TOTAL

ENCLOSE UFS ADNESS FOR SHIFFTNG!
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $7.35 per word payable in sdvance eaach insertion. Minimum insertion ten words.
Bold face capitalized words—$1 .00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Contered Headlines in All Bold-Face Letters—3$50.00.

The next available issue to place an advertisement in Amenca’s No. 1 Classified Section is APRIL. The cloging is FEBRUARY 5th.
Send remittance payable and order to Popular Machanics, Classified Department, 224 West 57th Street, New York, New York 10018.
FPipase indicate Heading under which ad is bo appear. As a consumer service and in cocparation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses,

Advertizers wsing P.O. Box number must fumish complete name and sireet 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 offersd.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ER'S5 MART
UBLICATIONS

PUBLIS
BOOKS &

PUBLISH Your Book! Join our successhul aulhors. &l
subjecls (mvited. Pubbeily, sdverising, Besutiful Books.
Senwd for faci-ibled bookiel and free manuscrigl repo.
Carlton Press, Dept. PM, 11 West 32 Streat, New York 10001

MAMNAGING RENTALS. Brochure grees detaled sieps!
Send £2: PM. Box 458, Marsing, ldaho B3630

PORATABLE LIGHTS - Pocket Penlights To Powerlul Lan-
larns. Catalog 51.00 Refundable Onginal Portable Light
Shop, Apache Creek, Reserve. MM 87830

GIFT  CATALOG B0k JM HAMMOCK
INTEAMATIONAL, 121 Soulh “E" Sivest, Yale, Oklahoma
74085

STAMLESS Sieel Hardwase, Caslog $200 Classie
Chassis. Box 53, Glanview, IL 60025,

CATALOG - hundreds ol home'oMice gifts. $1. Leigh
Enterprises, Dept. PM2EA, Box BAS, Monros, M1 48161

FURNACES mpair and sarvice your own. BASIC REPAIR
and SERAVICE MAMUAL Aush B500 fo- Gesegel
Enterpeises, 300 South Livingston, Springfiedd, Il 82703

FREEDOM irom woiry B debl fonever! Financial Consul-
lants Report- $3.88. James Doss, 173 Patricia. Grass Vallay,
CA 95840,

FLORIDA JOBS. THOUSANDS OF OPEMNINGS. Autharita-
tive report 1edls where they are. Detads FREE, Fiorida Jobs,
Box 1558-M, Lakaland, FL 33802,

LAST CHANCE GUIDE TO FINANCIAL SUCCESS. Maton-
&l best sellar’ Sacrets of linancial elite. Techniques conskd-
emed  ruthless, bul  effective. Rush $10.00. Bayou
Publications, Box 118, Declinson, TX 7759

FREE! Wllustrated calalog, DYNAMIC sedl-improvemen
books. E-M FAussell Enterprises, B53 Desford 51, PM-2,
Carson, (CA BIT45

FREE ilhustrated catalog gives instant access to 500 Sall-
Help books. Amity Enterprises, Box 361, Springfiedd, Oregan
97477

AMNYOMNE can become DEBT-FREE! New Book. Wriibe
Today! Adonal Publighing, 3380 Sheridan, Suite 349-la,
Adminarst, NY 14226,

FOPULAR MECHANICS “PLANS AND IDEAS” CATALOG
#1700 BUILD A STOWAWAY PICMIC —Hundreds of ideas
DR WOTkahop projects, plans for shop kools, starage houses,
boazs, fusndlre, loys — st about everything! Send $1.95 1o
FOPULAR MECHANICS, PO, BOX 1014, RADIO CITY STA.,
HEW YORK. M.Y. 10101,

DRSCOVER AstroShield - Workd § fines! automotive polish!
Hagh-tach formula, Suparios e all vehscles! Brilkant keier,
long-teim profecton. Easy applcation! Trse maraches prod-
wct!!l Exclusive three-year guarantee. Detalles ilerature -
irea. Vanhook's. 1318 Womble, Sanford, NG 27330-8213.

CORVAIR PARTS - GIANT Catalog of 4,000 paris - Rushed
- 5400, Chark's CORVAIR PARTS, M1 2, Shedburne, MA D1370

TURBD MINI VACUUM. Flugs into cigaretie lightar. 9401,
cord. Guarantesd, 30.95. DAM Tradeng, Depl PM, 4307
Blakaly Ave., Badimaore, MD 21236

HIGH MILEAGE CARBURETORS. How Thay Work! FREE,
TOC, 2065 Zumbehl, Suite 17324, 58 Charles, MO 63303

DEAD BATTERY? Loched Hood 7 Inexpensive, Easy, Non-
dastructive Slaring Instructions. $2.00. Shima, Dept. D062,
G804 Mayfindd. Mayfiekd Heights, Ohio 44134

AUTOMORILES

SECRET High Mileage Answar, Soma New Inlormation,
Explanation On Chermestry Thermal Catalytic Cracking Thru
Waber Gagification. Send 57.00: Hymac Pub., P.0. Box 445,
Miagara Falls, Canada L2E 6T8

IS IT trua you can buy jeeps for under 8200 through the
LS. Governmem T Gel the lacks today! Call 1-212-742-1142
Exl 7133

CUSTOMIZED LICENSE PLATE FRAMES, Maximum lal-
lers, hop 14, batiom 17, Black or Chroma, $8.95. A WiR, 5657
Ban Hur, Whithior, CaA 50604

GLARE Cutter! Raduces glare from oncoming car 80P
$14 50 Stesle Plasbics, Dept. M- 33 Algonguine A,
Ashland, ¥Y 41100, Visa MC 605-329-1449

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

FREE AUTOMOBILE SECURITY CATALOG: Largest se-
lection availatie. Do-B-Yoursell, Pagers, alarms, hoo®locks,
plass dedectors. Allow 4 weahks Immediale Delivery. Send
£1.00. Automative Security Equipmant, Dapt. 2, P.O. Box
2. Plasnview, Mew York 11803

SAVE UP TO 53000 Ex-Salesmanager Teks AR Ten Steps
On How To Buy A Car. Send $2.00 to: ThL) Marketing, Box
1422, Bellaville, IL. 82223

GO KARTS, Minibikes, Ab's. Kits, Parts, Engenes. Lowest
Priges. Largesi Seleclion 60 Page Callog 53.00
Refurdable. Kart World, Depl. C. 1438 Menior Ave.,
Pairesvifie, Ohio 44077

MIMIBIKE Kit—3$43.00 Twa, Thres and Four whesl ATV's
plus Engines and Parts. 1288 Wholesals Catalog with 20% 1o
80Fs Discounls — $2.00. Kas & Kiis. P.O. Box 548, Closter,
Maw Jorsey OTE24-0548.

4X4 ENGIME SWAPS: Send 52 for convarsion manual and
catalog, ADVANCE ADAPTERS, Box 247, Paso Aobies,
Cabil. 53447

CATALOGS

BUY KNIVES, CUTLERY ITEMS a1 Whaolesals. Save up 1o
B%, Huge Selection, Satslaction Guaranieed, Fasl Service,
Sand for FREE Catalog. Smoky Mountain Knite Works, Biox
T4PM, Sovierville, TH 37882

DONT get ripped off! Save hundrads on naxt car pur-
chase Top enec banes all! £1.95 Generic Services, P.O. Box
29617, Tharmtan, Cole BI229

AUTO SUPPLIES & EQUIFMENT

LIGHTS YOU CAN AFFORD TO LEAVE ON. Catalag S2.00
redundatie. O Brown Co, Box M58 S0 Pasadena, CA
81030

LEATHERCRAFT CATALOG. Ower 2000 fnems. Larges!
sedecton available ol genuing athers, 10ols, kits, books,
supplics. Fine ugnolstery, utility garmant lealhers, Suses,
exobcs. Bel, wallet, moccasin kits and more’ Send $1.00
psighdig to: Tandy Leather Company, Dapt. PMZ38C. P.O.
Bon 2034, Fort Worth, TX TE113

FREE Fastermrs and Suppleas Calalog. Home Hand

ALTERMATOR Gonerator Robuilding Book Price HY
Technologies, Box 28034, Las Yegas. NV 88126

AVIATION, HANG GLIDING

DESIGN-Busld Alrplanes. Hang Gligers. Simpdifsed publi-
calons brochure 25¢. McCoy Aircraft, Suite 243, Box J,
Mannatian Beach, CA B0R68

HOBEY HELICOPTER. “Choppy” Uitralghi Singln-Seat
Helwopler. Simphfied Construction—Motoroycle Engine.
Brochirs 300, Palynova, Box G7DM, 51 Aemi, Quabee,
Canada JOL 200

FLYING AUTOMOBILE-—Busdd for $5000 Information
500, Rotmry Flight, Inc., Swho 28168, 5555 Funi SE.,
Albuguerngee, NM BT108

FARTS: Arvy Joep and Wuck pans. Spare Pars &
Equigment Co., PO, Box 751, Lexington, Kemucky 40587
0rE

CAMSHAFT ASSEMBLY Includes Camshalt, Liftere, Tim-
ing Set And Lube. 283-350 Chewvy Only $89.95. Others Caf
Cuote. Catalog $200 UPS, COD. Engine Service Group,
Dept, PR, Box 13053, Lansing, M1 48501, S00-52-5854,

F.0. Box 5044, Depl PMO2, Palating, IL B00TH-5044

CREATIVE MINDS! Ingupensive Gears, Pulloys. eic. Cata
log 50¢. Enginsenng Crafts, PO, Box 1353, Lebanon,
Misgour BS558

FORTER™S FREE PHOTOMWIDED CATALOG
BEST in the Industry. 4,000 Brand nasmas. unigue and
unusual ilems, discount prices and Fast service. For Fres
copy write: Porer's Camera Store, Box 828, Dept. PM. Cadar
Falkz, LA 50613 or phona. 1-800-553-2001.

HEGHWAY HELPER. Sagn lor "HELP" when in lrouble.
Ready 1o tape inside or outside of car, Visibde for 150, Made
of labric. Red lpttars. 5500 Fred Crandali, P.O. Box 1077,
P Beach, G 93443,

HUMAN Powered Heticopter Design Book. 20,000 AHS
Prize Competiion. £13.99. F. McCooey, Box 63, East Derry,
NH 304§

IMCREDIBLE Jat Engine! Mo manang pars! Lots of sl
llusirsied Report 53.00. Jeffrey Boer. resomt, Box 54845,
Sution B, Montreal, Quabec, H3E 4P

VOLKEWAGEN Awboal Plana, 519000 Airboals-Hower-
cralt, 15 to 250 Horsepower. Complated Models. Plans, Kits.
Propellers, Engines, Supplies. Catabog $3.00 Sportscraf,
Biom PM. Mesker, Oklahoma 74855

SPACE & ASTRONAUTS

ATTENTION! MANUFACTURES OF AUTOMOTIVE
PARTS, FORD TAUCK AND VAN OWNERS: Build Hydraulic
Carmibar Adprsiment Kits {modification on Ford's Twin - | -
Beam suspantion for aleminaling lira wearh Patented. Re-
port. brochure, information $4 95 (refundable). Damy Cox.
80 Leo Dr., Sparks, Mev. 83431

CRYSTAL ENERGY The Future Power. Brochure $1.00,
LAM Rosaarch, Bow $T655. Lansing, M 4850%

[Continued on naxt page)
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SPACE & ASTROMNAUTS
(Continusd from precading page)

NASA emblems, loys geits, coblectibles Calalog £2.00
Refundabla. Collector Trends. Box 361, Dayton, Ohio 45409

BOOMERANGS .. . HI-TECH RETURNS! Potycarbonate,
Pasolen, Wood Constructed. World's Best! Colactipla. 111h
Annual Catalog. FREE! BoomerangMan, 18061 M. 3rd.
Monroe, LA 712014222

OFFICIAL “"MASA™ or “Topgun ™ Cap $9.95. “SPF1°, POB
5100, Titwseille, FL 32783

HOVERCRAFT

HOVERCRAFT Plans AR Sizes Calalog $1.00. Uneearsal
Hovercrafl, Boo 2817, Gordowa, |iknpis 61242

AERO-CAR Arnaring Hovercsafl bunlt easily with ardinary
fools. Lawnmaower engine power Carmies one man plus
Haowers, fiea foreard, Backward. Sideways over landisnow
waler. Complete construction plans and brochase. 51095
Apro-Projects, Box 5118PM, Clinton, New Jersey D8E05

VW HOVERCRAFT Intormatson $10, Plans 525, Naoteric,
Box 2438, Melbowrme, Ausiradia, 3001

BARTLETT Fiying Sawcer Lillra-Light Howercral Featuned
In Doosmentary Film, “Forog Beyond.” Powered By Ovde-
mary Lawn Mower Engine. Comglete Plans §10.00 Send To.
Hert Bariledi, P.O. Box 15606, Silverdabe, WA 88383

HOVERCRAFT PLANS & PUBLICATIONS Catalog, §1.00
Lansing Apro-Manne, Box 27655, Lamsing, Michagan 8309

CB'S, RADNO & HAM EQUIPMENT

POLICE Scanners, Bearcal Aegency. HPR Bax 19224PM,
Drat, GO BO210.

CB MODIFICATIONS! Frequencies, siiders, FM_ampliliers,
books, kits, repairs, high-pedormances accessones, Caalog
52 CBCI, Box 315008, Phoeni, AZ B5046

SECRET CB PUBLICATIONS (modilications, schematics,
wte.). Kits, FM, parts, accessonies, books. Catalog $1.00
(PFefundable) Seiman Enterprises, .0 Box 8180, Corpus
Chrsli, Texas 7B412. 512/853-2935

HAM RADIO HISTORY 1824-80 by intesnatonally known
auther Adrian Weiss (WORSF) Exciting story ol radio
peOmesrs conguEnng greal distances with low power. (208
papes. 0085 Miliwatl Books. Vermsllion, S0 57065

ELECTRONICS

BUGGED? WIRETAPPED? Find oul fast! Countonmaa.
sures gquipment catalog $1. Capri Electronics, Box SBSP,
Baytiewd, CO 81122

MIGHT VISION SCOPES. Reconditsomed Mildery units
Baolh Starisght (Passive] and Intrared [Active]. Catalogs
£4.00, STARD Componants, PO Box §274, San Bernardina,
CA S22 (M4) BA3-2TH

ELECTROMICS FDR SECURITY, COUNTERSURVEIL-
LANCE AND PERSONAL PROTECTION CATALOG. 51
HUNTEREX, BOY 12922, WINSTON-SALEM, NC 27117

LASERE, Surpdus for fron catalog write: B Industiries
1724 Waest Ball, Anaheim, Cal 92804

MIMATURE Electraomcs ke James Bond. Catalog 52200
F & P Enlorprises, POB 51272, Palo Alto, Calif. 84301

LOCK PICKING. Survsiliance. instruction And EqumﬂmrE
Frae Literature. Tower, P.O. Box 131, Cookeville. TN 38503

MICROWAVE OVEN RADIATION leakage delector, $5 85
PP Guard agains! poss b BECHSSME MIGTOWEe DEpOsLIne
Semsalive, refiabie, sasy 1o use mater. Monay back guaran-
e SAFEWAVE Inc. PO Box TDAS, Redwoedd Ciy, CA
Ja063

TV & VIDEO EQUIPFMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION RECUARES STATION
AUTHORZATION.

TRAMSFER Your Mowvies, Slides, Pectures To Video, VMP
Inc., BGO Marimon Ava., Ste. 152, Asheville, N.C. 28804

CABLE TV Conwerlers, quality merchandise, we shp
COD, low prices. Send 3200 for calalog. Cabletronics
Unlimited, P.O. Box 266FM. 5. Weeymauth, MA 02190, (G17)
Ba3-5791

CABLE T.V. EQUIPMENT Jerrold, Zorith. Scientilic Atlan-
1a. Hamlin Cak Filbers Romotes and Mone? C.0.0.'s acoe-
&, Desers Wanted, Trane-World Cable Co, (218} B43-B8T1

SEVEN unigua, super effective body building tips. Send
500 and SASE 100 JALALA Enterprises. Box 1783,
Piymouth, Mass, 02380

SPORTING GOODS AND EQUIPMENT

WEIGHTLIFTING benches, machines, weighis. othes
eguipment, Froe brochure. Brexon's Gym  Equipment,
Fetarad Hidl R, Milford, WH, 03055

FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 molds 25 shapes
Carmen's, Box 2200, West Mewion, PA 15089

ENGIMES, MOTORS

YIDEQ TAPE REFAIR KIT Dot throw way your valuablo
T'MEHH if thar (o breakes. Kil contans avandhing noesded
or quick permanand repairs of YHS or Bels tapes. Exey 10
folbow instructions. Send $8.85 o Dawis Gifld, 10035
WMandell Road. Parrysburg, Ohio 43551

CABLE TV CONVERTERS. Sciantific Atlanta, Jerrold, Oak,
Zenith, Harmdin, Many others. New™ VIDEO HOPPER “The
Copy Killer ', Visa, MG & Amex 1-B00-826-TB23. BAB Inc.,
10517 Upton Circle, Bloomington, MM 55431

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Trawal Trailer - Fitth Whsolor -
Matarhome - Camper - Pickup Cowar - Plans - Patterns - Bis -
Catsleg &1 - Gien-L R-V's, 9155PM Rosecrans, Box 1804,
Bedlflowes, CA 90706,

TRAILER PARTS

TRARLER Pars Many Hard To Find Parts 42 Pege Catalog
5200 [hyors Trallers. 1666 Auburn Rd., Aochaster, Michigan
48083

BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG
OF REPAIR PARTS FOR POWER AND MON-POWER OUIT-
DOOR EQUIPMENT, Paris for Small Enginos, Lawn and
Garden Egquipmeni, Chainsaws, Hars, Mimdbikes, Mom.
Inchrdes Sarvice Manuals. Specislly Tooks Acoestons.

Send 5400 Sav-On-Parts, PO Box 45231, Depl P,
Somonalla, Ma 03145
TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, IRECT. Guar-
anieed. Catalog §1.00 (Aelundabie). Camedol. Dept. 44, Box
65, Bristol, Wisconsin 53104

POWER TOOLS AT WHOLESALE. SHIFPED FREE, FAST.
FREE CATALOG. BEAVER TOOLS. CALL FREE 1-500-952-
267T.

INTRODLICING 101 New and improved Scredreing Bis!
Frioe dedailts. Write: Shockey s, 5841 Longherd, Daylon, Ohio,
454242040

“SURGICAL STAINLESSE STEEL" Locking Type - Hama-
stats-Tweazers. All Sizes Free Calalog, Send SASE To: DW.
Pahmer, HC. 73, Bow 13141, Longoresl, 5.0 29658

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLAMS - PATTERNS - Phywond - Wood
Epoxy - Fiberghass - Sieel - Alurmnum - WORLD'S LARGEST
COMPLETE LINE - B/ 70" Sailboats - Powarboals - Crudsers -
Sportboats - Housebosts - Hydroplanes - Tumnelhulls -
Runabouts - Duckboats - Canoes - Kayaks - Dories - Prams -
Multihulis - CATALOG $300 (Awmad S500) incledes
Intarnational Catalog and Supplies Catalog (Epowes
Fiberginss-Flolation Foam)-BOOK “Amateur Boaltuilding”,
2500 - CLARKCRAFT, 16-P Agualana, Tonawanda, WY
14150

BOAT PLAKE - PATTERNS - KITS - vundroos of desigrs
T'/55" - Sadiboats - Powerboals - Sportiishers - Hougeboats -
Rowboats - Duckboats - Bagsboats - Canoes - Kayaks -
Hydroplanos - Dorkes - Boadrailess « Simple constrection -
Prowen instructions - Tremendsus savings! Gigantic 160-
page CATALDG 33 00 (34 00 Alrmall} - Includes Free “Boat-
bullding Suppies” catalog - Fiarglass - Fastenngs - Glues -
Books. Revalutionary “PorygripPoxyshsald - manval §2.00
GLEN-L, 9152 RAoascrans, Hox 180aMP, Bellflower, CA
90706

BOAT KITS - SAIL 16-10° FIBERGLASS. Save hall
HAryyons can assemble FREE 48 page calukog LUGER, Depl
BC-28, F.O. Box 1308, 51. Joseph, MO §4502. 1-800-BOAT
KIT in M. [B16) 233-5116

EVINRUDES - NEW 1986 Bargains - Top Brands .. all
=05 §2.00 handling Scott McCulloch parts
Eipctra Maring, 610 Marrick Road, Lynbrook, Now grk
11563

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walkmg Feet. Com-
phate ready bo use-only $51000 Thompsan Modal PAW2N-
AVAILABLE FROM YOUR LOCAL DEALER, or order dwect
[Master Charge-Visa). Datho Mig inc. PO Box 12170,
Lubbock. Texas 7352-Phonn: (B06) T44-6774

MACHINERY, TOOLS & SUPPLIES

BEST Pnces. Woodworkors Machenory Catalog, Froo.
MeKilligan, PRACER, Johnson City, MY, 13780

SMALL FOUNDRY Furmnaces, Supplies Free |Herature
Pyramsd Products, 3736 South Th Avanue. Phosnix, Arizong
Bo04Y

“SHARPEMERS REPORAT"  Monihly  Mewsietier
Sharpining Guedebook. Angla Wall Chart, Free details. Skog
Company, Depl PMZ, P.O. 22559, Minneapalis, MN 55482

BANDSAW BLADES, Ary Sife. Fris lileradure. King Saw,
6541 Tidewnter Orive, Norfolk, Verginia 23509

LATHES, Milis, Tools. New catalog 51.00. Blis Ridge. Box
S536Y, Murricane, 'WY 28858, 304582 2850

LATHES - INDUSTRIALHOBEY FROM §325.00, METALS,
SUPPLIES. LARGE CATALOG 52.00. CAMPEELL TOOLS
1%d YEAR. 2100-D SELMA RD. SPRINGFIELD. OHIO
45505, 1-513-122-8562.

GTEEL, Aluminum, Brass—Shest, Bar, Shop Supplees,
Plans, Wiite: GEL AR, Box 163, Cameson. IL 61433

4" METAL Custwng Lathn 5104 50 Taig, 15048 Procior,
Indusiry, CA 91748

CAMPING EQUIPMENT & TENTS

COMPUTERS & SOFTWARE

FREE Programa!” IBMp s/épples Commoaones TIS98-44
AdamTRSBD's. EIRAEIRA, Bon S222MFE, San Deego,
8205

TRUCK TENT PLANS. 51250, full size pru, Info. $4.00, Gk
MO, Truck Tent, PO, Box T41821. Dipllas. Texas T5374-181

OUTDOOR EQUIPMENT

PC USERS Continupus Forms Gompatibhs With $00 Sott-
ware Packagos Froe Calalog 1-800-345-5858

DO ALGEBRA - SOLVE SIMULTANEDUS EQUATIONS-
#le. on your COMMODORE 64128 ov IBMPC compatibles
54955 Maple Leal Softwarg, Box 481, Wenham, bA 01364

THEW4A Sottwara Hardwarne Dargaima. Hard 1o fnd itema

Huge sehection. Fast Servics. Free Catalog. Dynamic, Box
800, Hicksalie, K.Y 11801

STEREOD, CASSETTE TAPES. ETC.

MACHETE KMNIFE - 16 - Cloaring Brush-Chapging-Efc
£1000 + §1.50 Postage. MLC. 2TE9 NW 161h St , Laudarhill
FL 33311

ATHLETIC EQUIPMENT AND BODY
BUILDING COLURSES

COMPACT DISCS. Your Music! Bargaine! Catalog §1.00
Tower, Dunkirk, MD 207540213
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MASSIVE musches last course, free karale lassons, $1.35
to: Wilkiams PO Boax 14178, Pinedass, Calil 33650

MODEL ENGINEERING SUPFLIES Generalor, Sieam. Gas
Engine, Machine Too! Castngs. Catalog $3.00 Refundable
With Qrdesr, O & M Model Engineering. Box 400, Waestemn
Spemnga, IL 60558

BUILD IT. wel vac that pumps ot liguids autematicaliy
thronegh hose during use. Complata plans and information
Sand $10.00 10- Tex-Claan, Inc., Box §52, Pllugarvilla, Texas
TAEED

VACULM from Compressed Ar, Efficient, Augged, Liow
Cost Galatog 51.00 VAGCON Co., Box 423, Norwond, MA
02082

“SHARP BUSINESS™ Shamenas's Newsistier - Excellant
Resource! $15.00 - 12 lsswes. PO 10542 Springliedd, MO
65808

WELDING, SOLDERING, PLATING

EIGGER, More Powerlul Muscles - lasier?! Free Bookhe!
Uniwarsal, Bos G604A, Detrod, Mehigen &8240

KLING-FU Frée Lessons. Sand 51.00 lor Postege. MclLisa,
Box 1755, Depl PMEBEE, Hordalulu, Hawaii DEE06

WELDORS S1op Struggling!! This & the kst slop to hands
on walding! Al rew newsleber winlben by sebdons - Teslve
Monith subscription - Fréa Ad lor subdcnbers - 330000 par
year 1-800-333-1043, in Vemnond B78-4844 (VisaBAC). Arc
Farce 569 Roostvell Highway, Colchestar, VT D546



SOLAR & ALTERNATE ENERGY

WOOD, WOODWORKING

SOLAR, HYDRO-ELECTRIC, WIND POWER equipment
CATALDG, 2100, US. 8500 forsign. WESC(O, Box S06.
Readway, CA B55E0.

SOLAR Powered Yard Lights, Easy Instadlation. Works On
Cloudy Days. Lamar, 17304 Presston, Soite 800, Dadias. Teces
TRIE2-613714.TAA-G062

AFFORDABLE SOLAR WATER HEATERS, PLANS, 32.95
POSTPAID. BILL EDMONDSON, BOX 88-PM. OCOTILLO,
CALIFORNIA B2250.

FRAEE HYDROGEN FUEL and OQwygen Genaralor uses
Water and Solar Cells. Plans and Kit 312 .00. Prairie Power,
Box 8201, Edmanlon, Abada TaH 0LD, Canads

SURPLUS SOLAR CELLS, panets, magnats. Huge salec-
tion! Calalog 51 Applied Phodovoltaics, Box 2773, Staunton,
VA 24401

HOME CRAFTSMAN

WOODDWORKERS! 1,001 handioals, thin hordwosds,
caningIUrnIng Slock, vanears, paherms, dowsls. Caslog
£1.00. Morgen POIM4S. 1123 Bardsiown, Loussville,
Kentucky S0204,

WODD Craftsman. We Offer & Lightwesght Rugged Aumi-
num Clamgs (-T2 Opaning. Coll Clamp Co , 33-C Swan St
Batavia. NY 14020, (716} 343-8622

OYER 1256 FULL SIZE PATTERMNS! Cremla poohitable
woodan gifts, toys, household accossones .. moral Pal-
terns PLUS “Shop Secrets” and brochure. Oaly §700
Accants (P-20). Box 7387, Gonic, NH 03887

SOQUARE DEAL! Fisher's Combination Square, Center-
finder, Profractar And More! $18.95 Daliversd! WAVERLY
WOODWORKS. Aoute 5 Box 1204, Forest VA 245851
Crrddery. 1-B00-237-5328, Send for FREE WOODWORKER'S
CATALOG

EVERY WOODWORKERS DREANM SOMETHING TO
MAKE AND A PLACE TO SELL IT. [deal to make maonay part
firme, lul leme and especially good to slant your own
busangs. Lt my 30 years euparience make you money.
Booklel $12.00 Waodworkars Drearn. 1715 Ellen Cowrt,
Lowaland. Colo. BOS3T

CHERRY OAM, WALNUT, MAPLE Boards. Small Ovders
Qur Speclalty. Send $1.00 for Listing (Relundable). Park
Tember, PO, Box 5569, Cwchard Park, MUY, 14127

GOOD WOOD . . PRIME PENNSYLVANIA HARDWOODS,
Cives 2000 sires, 10 Species. Excellenl prosct wood for
heme workshope. Prapaid UPS. For price listing weite:
CROFFWOOD MILLS, RD# . Box 3J8M. Driftwood. PA 15832,

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
as fow as §1.605.00, Cheswick Pools, AL #28, Cheswick. P,
15024, 412-274-6400

REPAIR YOUR OWN TV . .. ITS EASY. Write. Resaarch,
A1 3 Box G01BM, Cobille, WA B3114

GIANT TWe—"Don’t b fooked by chiap imitations!
“Biuild 1he best ghant screen progechon TV will lenses and
sereens ulilized by SONY, TENITH, SYLVAMNIA, and MAGNA-
VOXI" .. Simple construction! . Highly profitablet
llustrated mlormaton catalog $2.00 . . Monay back guar-
antea! . . POLFVISION, 187-MP Cypress St. Throop. PA
18512

PROJECTYON TV .. Conwarl your TV o project T Fool
piciure . . . Resulis comparathe 10 52,500 projectors . . Total
Cost less than $30 .. PLAMS AND & LENS 52185 ..
irustrated informalion. FREE. Macrocoma-BF, Washington
Crossing, Pennsylvania 18577, Cradilcard Ordars 24HRAS
(V5 TE-39T5

OOME IT YOURSELF kit, Magic Bali Chain toy, more by
Thorsteinn. Brochure 5100 refundabie. Box 980427
Houston, TX 77088

PLANS, BLUEPRINTS, PROJECTS

2-MAN LOINSIANA PIRDGUE Detadled planha 2905, San-
Mar. Inc., PO, Box 2383, Shdell, L& 70458

PLANS, paltérns and wteas lor woodworkers. Birdhouses,
dollhouses, foyn, weaihervanes, furnibise, entertainmani
coeniars, compubar deaks, complate kils and mana. L—.'-B.HBJW
5.50 Graftplan Go., Dept. 1118, Rogers, MM 55374

ADJUSTABLE Drawing Tabse Plans. Send 54.35 10: E'G
Enterprizes, PO\, Box 2585, Chano, CA 99708,

WODDCRAFT PATTERMS, Windmills, Wishing Wells, Bird
Houses, Feaders, Fiyang Duck, Pheasant, Ouldoar Plamars,
Calalog $1.00. Crahers, 11840 US 27 MNorth, DeiWwer
Michigan 4E820

FAVORITE WOOD TOYS, Patterns. Parts, Wheels, Catalog
51.00. Toys and Joys, Box 6280, Lynden, Wash, S8264

PWVC PIPE FURNITURE Flans, Kits fnd Supplies. Fros
Brochure. Casual, Box 208, Tewksbury, MA 08T

FULL-S{ZE PROFESSIONAL PLANS - Catalog 52.00. Ower
200 predessionaly desgned plans lor building Furniluse.
Traditionad, Early Amancan. Fumiure Designs, ., CP-88
1827 Eimdale Ave . Glenview, IL G025

STEAM ENGINE KITS Power modets a1 savings 1o you!
Send 51.00 for karature. P.W. Research inc., Dapl. 7 AD <2
Box 29, Wallawille, NY 14885

PROFITABLE WOOQDEN “COUNTRY CRAFTS” Mado
52,000 ong wookond. 120 full size patterns and details only
500, Hartville Woodcrahs-PMIRE, 12355 Markal Hadville,
O+ 44632

HEW CATALOG Full-size Plans—lumsture, home acces-
sofies, toys. “ALL AMERICAN TOOL COLLECTION" fea-
twres iooks made in USA. §1.00 Catatog subscriptcn (refund.
abde). Order today. RSS Cuglom Woodworking, Box 123540,
Kansas City, K3 68112

EARLY AMERICAN ROCKING CRADLE Plens Easy 1o
make. Complete instractions. Send $1.50 plus SASE.
PLANS, Box 1326, Potesl, TX TBOGS.

TAMPERPROOF ECREWS. Ideal For Security And Fro-
duction. Fres Info. Trypac, Screws, Driver, Delivery 3500
U5, Design Fasterars, 548 Elgin, Winnspog, 8B, Canada
R3E 184

TEETEATOTTER Adjusiatias, Porfable. kit 39595 1612«
Tr5-8002 Hupper Enterprnises. 1792 Ruth St., 52 Paul, BN
55109,

MAKE your home Shop profilabin, my 50yrs Exporience
can help. $100,00 for my eecrets. Jim, POB 238, Sherwood,
OR 9740

COUNTRY Shalves. Three diffarent compleie plans 55 00
Woodcraft, Box 35322, Canton, OH 44735

BUILD remarkable phywood CUTTING TABLE, safer and
batter than radial saw, lable saw of cutling guide Complete
plans $8.00. E F. Boarder, 4514 Cole Avenue, Dallas, Texas
TH05

ARRDOWHEAD Making. Inespensive Hobby. information
£1.00. Commons Gralis. Box 5012-M, Central Point, OR
ars02

BULD UINSGUE PROJECTE! Mechanesms, Toots, Plans,
Mot More! Catalog $1.00. INVENTORS HARDWARE, Box
BABG-M. Anahewn, CA 52052

VIDED Tape Repair Kit. Quick. Casy, Permanant. Supplias
and inslrochions fummeshad, 58,95 WASHAMA, P.O. Box 5044,
Monigamery, Alabama 36103-5044

SAVE| TELEPHONE Book Spelis Installation, Repair
500 Aefundable Discount Accessones Calgiog Free.
SASE. ZAMEX, Box 264, Medlield, MA 02052

APPLIANCE Parts - Provide - Make, Model & Pars de-
scriplion, Amencan Applinnce, 2516 Whilhey Awe_ Hamden,
CT DES 18

ARTS, CRAFTS, SUPPLIES

INTERCHAMGEABLE Engina Stand - Hoisl, Tow Truck -
Drodiey. Barorn Truck - Trasar $10.00. Plans. Box 233, Calhan,
G0 BOADA

GAZEBD. Build this eclagonal, Victorian struciure 10 add
whnganos in your yard and provide he idoal spot for outdoor
entartainang. A Atce roal shislds you from the sun 83 you gil
Imside on comipriable seals Measures 8'2 fi across. PC-
1B60—E8 85, Order lrom Popular Mechamncs, Box 1014,
Fiadia City Station, Mew York, NY 10100

FOR THE HOME

RADON detection kits, REVERSE QSMOSIS waler punhi-
cabtion kits & other envirgremental products. Catalog $1.50
Ecclogy Products, P.O. Box 8080-MF, Phonenix, AZ AS0GE

SMOKE DETECTOR FAILURE? . ... ensure operalion
ulilizing simulated “CANMED SMOKE”, mserosol spray
£1095 prepaid. RALLY DYMAMECS, 1956 Mill Croak, Virgina
Bieach, Virginia 23456, 804.471-2333

CREATE Your Chan Cleaning And Home Care Products,
Save Monsy. For Recipes Send £2.50 to: Meba Congullanis
Co.. PD. Box 287, East Rockaway, NY. 11618

BATTERY CLOCK MOVEMENTS. Betow wholesale, cats-
lesy §1.00 (refundabia). Yankes ingenuily, Box 1138, Allus,
Ok 73532

LEATHERCRAAFT Supplses, 1ools. kis. Calalog $1.00 {Re-
lundatte. | Crafter, Tombean, TY T5480-0550.

CLOCK WORKS. Wuod clock blanks, rockhound sugr
pligs, et buckies, cul slones, alc. Wholeaale calasogy 25,
Elciite Canp , B0G 4 10th Streel, Wnoatland, Wioming BZ201

STAINED GLASS SUPPLIES: ENCITING SUPER
CATALOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 309 E.
SECOND, BOSTON, MA 02137,

“GETTING Stanted i Slainesd Giass ~ 51 .00 Whittemank,
Box 2065T, Hanowves, Mass. (2339

QUARTZ CLOCK MOVEMENTS—digitaiz 5150, epory
rosan 5750, fod prints S5, music movemants §1.40, come
plede clock kits $8.50. componmnts, plans—much more! B4
page wholesale calalog $300 (credited). Steshar, P.O. Box
A63F, Andover, M) DTE21-DEI

DOUGH ART make your own refrigerator magnel de-
signs!! Bears, Disney . . Booklel §3.55. Cankos, 1925 Foothill
Blvd , Dakland, CA 94606

MOUSE-Katchar-Rid home of mice professionally. $2.00.
Mouse-Kaicher, Box 6% Barhamsalie, WA 23111

GET AUTHENTIC HAND-HEWED LOGS. Mine cost $2850
fiar thre bistnom howss Fres information. Logs, Box 1304,
Coaokeville, Tennomsss 30503

PLASTICS

WOODCRAFTER'S CHOICE - Teddy Bear, Riding Hobby
Horsa, 1717 Patiern (P-1108) $3.00 - Wiligm Pits Co ., Box
18130, Spartanburg, 5.C. X318

WE'LL MAKE YOU A HANDYMAN! Free Woodworking
Catalog. Easy-to-make furnitura, toys, ioolboxes. housshold
accesionds ... and maore! Send sell-addresaed at.arnped
envelops 10; Horstman & Associaies, P.O. Box 426, Arlinghon
Huighis. Blinois G004

CRAFTSMAN WORK CENTER: A portable fool center, bavo
cabinets and deluxe assembly bench, allows you fo keep ali
your tools close at hand. A grid top makes clamping easear,
covers with a sheet of piywood for other lasks. Swivel
casters with brakes. drawaers thal open on @ither side and
your choice ol finish gines you & personalinsd work center,
Plans and materials kst (PC-1760 $6.95) Wrile. Popular
Mochanics, FO. Box 1014, Radio City Station, New York,
MY 10

CASTOLITE Liquid Plastics Cryslal clear, colors For
casting, embedding, coating, libarglassing, repairing and
reproducing with our Mold Making Swppdies. Catalog $2.00
CASTOLITE, Dapt. BSEFIA, Box 391, Woodslogk, B 60058,

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON tor Fun and Money™!! Free Booklet 1! Canoons,
Box 408144, Dotroil, Michigan 45240

LEARN Sign Painting. Pin Siripng  Free Calalog
Kautrrann Company, Centeriown, Missouri B5023

MODELS, MODELS SUPPLIES

FIRING CAMNON Model Plans CATALDG $2 00, GREEN-
PM28, Box B92, Shalimas. FL 32570-0852

RADIC CONTROL Airplanes. Boats, Helicoplars, Supplees.
Big Discown Calalog $5 0 (Refundable). Modelers Supply,
Box 310P, Eclectc, AL 36024

DO IT YOURSELF

4221 Catalogs Listed Sowrces lor Anything! $5.00
Directory. Bax, D4IN, Allana, Georgia 300314

BELT BUCKLES for coins o sbones, spacialty buwckias,
jewalry mountings, cut slones, clock works. Wholesale
catplog 25¢. Eloxite Corp., 8061z 108h Streal. Wheatland,
Wyoming BN

ELECTROPLATING. Complete Texlpook. Elsctroplate
MataikcaMNonmetallics. §$11.95 Details Free. Trogas, Palm
Bay, FL 329060095

FREE R:C Habby Calalog, decount pricas, planes, boals
cars, rockels Hobbier Catalog Box 404, Schenectady, NY
12300 -D404

WORKING Stoam Modets, Kits Assembiad, Mew Stunneng
&4 Page FultColor Catpfog $4.95 Refendable Ower 100
Madsls. Tractors, Traings Cars, Stationary Engines, Maring
Enganes, Accessorses and Parls. Large Discounts® Diamaond
Emerprised, Depl. PM7, Bax 537, Alexandria Bay, NY 13607
B13-475-1771.

[Cominued on nexl page)
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MODELS, MODELS SUPPLIES
{Continusd from preceding page)

200 WFFERENT Canada $1.00. Worldwide approvals
Quebephil, Box 68, S-Jeroma, Canada JTZ 5TT.

NYLDN MACHINE SCREWS, Muls, Washers. SAMPLES
AMD CATALOG, $2.00. Transmolions Inc.. Box 160, North
Hollywiood, CA 91603-0160

FREE Model Boal Plan! Model Boats - Assambhed -
Molorized. Easy Kits Greal Prices. Catetog $2.00 (Deducla-
ble}. Tuckaway, 44 Parkerhdl Road Ext, Killingworth, CT
417

MAGIC TRICKS, JOKES,
VENTRILOOQLISM

FREE CATALOG: Venisiloguism, Magee, Clowning, Pup-
patry. Baflooning! Supplies, Instruction. Entertain Success-
fully. Profitably! Maher, Box 420-PM, Littiston, Colorado
BOMG0,

FREE! World's Leading Mowelty Catssog 1600 Jokes,
Tricks, Science, Sports, Hobbws. Johnson-Smith, F0,
Bradenton, Fla 34200-3796

FREE Mapic Caialog. Enclose 502 Postage. Winkler's
Warehouse Of Wonders, 24F Doyle Road, Oskdate. CT
OE3T0

HOBBIES & COLLECTIONS

WORLD Wide Slamps mounted in books on approval 2e
and up. TRUST STAMP COMPANY, P.O. Box 100-P
Jamaica, N.Y. 11435

FREE! Surprise Collection with approvals. Gould, Box
750126, Petaluma. CA B4575

BINOCULARS, TELESCOPES,
MICROSCOPES. MAGNIFIERS

DISCOUNT OPTICE. Bushnell Bleines, Mikon, Switt, Zaiss,
many ofhers Catalog $100 Optical Advaniage, Bex
22701-P2, Pikesvills, MO 21208 {301) B53-3308.

OME! Two! Three! Cant Siamp Approvals. Regardless
Catalog. Kloster, 4164 53nd 51, San Disgo, CA S2105

FREE Waorldwide Packet. Penny approvals. Froghlich, Box
1T70A. Pine River, W 54965

BARGAIN 100 World-wide Stamps 25¢. Ouwality Approvils
R Parker, Box 143, Wes! Brookfiekd, MA 01585

100 Different LS. 25¢, Approvals. Bradiey, Box 425P,
Midlcthian, VA 23113

COLLECTIBLES, Burg, Duck & Witdlife Slamps & Prinis
Freg Calalog. Depot, Dept. PC-005, Sullivan, IL 51951

FREE 50 Canaxian slamps with approvel request. Briner's,
F.O. Box 5607, San Mateo, Californda 52402

CANADA Commemaorative siarter packet 10¢ Approvala.
Harley Boardman, Litke Valley, New Yoik 14755

MAZD & Historical Military Colfectiples. FREE calalog.
HMA Box 1806F5, Letayetie, CA S4545

WORLD, 80 diMerent, 20¢ approvals K36, Box 158,
Malaling Falls, WA 8915301548

MILITARY Medals Catalogue 5100 Subscriplion Yearly
S6.00 Vemnon, Box 138TPM. M. Baldwin, MY 11510

DECALS, EMELEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Froe Catadog Quabes. Rush Sketch. Stadri, 61F Jane. N.Y.C.
10014, (#12) 929-2293

ANTIQUES, RELICS, INDLAN GOODS &
CURIOS

FREE List to Serious Collectors. 30000 ndian Adifacts,
Pods, Spears, Axes, Siate, Beadwork. Caddo Trading, Box
B89, Murfreeshono, AR 71958

INDLAM Fehies Ligt SDe. Indentfication Guide Book $11.44
Arrowhead Samples $20.00. Secrisl's, Deermld, MO 84741

MILITARY INSIGNLA_ ETC.

UNITED Mations 3 Complaie Mint Sets 25¢ Approvals
Cornetta, POB 15050, Lake Placki. Florida 338462

GET PLEELIEHED! Contmct DEM L Awrary Agoncy. P.O. Box
A4218-M. Phoenia. AZ 85064

PLAYS, SONGS, MANUSCRIPTS

FREE SONGWHRITING SUCCESE BODOK! Tap Records,
Box 23505FM, Nashwille, TN 37202

POEMS, Songs Wanted Fros AecosdngPublishing
Broadway Music Proguctions, Box T438PM. Sarasola, FL
33578

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED, Electric, secironic Conceri-
nias, Butlon Boxes, Hohners. We buy, Sell, Trade, Exchange
Cradit Cards acceplad. Cal, Write foar  brochungs.
CASTIGLIONE ACCORDION, 12644 E 7 Mk, Datrail. M
48205 313-527-1505/1-800-325- 1832

ELECTRIFY Player Pianos, Pump Organs Cuickly, Inex-
pensively with Lea Sient Sucton Unils. Wrile: Lee Music.
P.0. Box 308F, Cubver, Oregon 97734

FREE 1888 STAMP PACKET CATALOG. Fequest yours
today. Write: Bensd, P.O. Box 210244, Dadlas, TX 75211

00 Difterant US Commemeratives Early lssues. S F M
Inc., 513 Fairview, Ridgediald, MY 07657

LS, COMMEMORATIVES 200 different 51.00' Approvals
Gordon Davison, Mokomis, FL 34274

1,000 WORLDWIDE Cid¥ew Groal Value Salslaction
Guaranmesd! F1000. Stampworid Lid, Box S9313-PM,
Wilminglon, DE 19809

BARGAINS: Penny approvals, U S.-Foreign. Gains, 7165
Sinteenth, Matteon, IL 61938

SPACEQOPHOBIAT Blankspacedlis! Monaco MNudes plus
1hirty workdwidie. 10¢ with spprovals. BEL, Box 377, Newion,
MA 2181

US, MILITARY INSEGNLA Large Catabeg 32.00. Sauncers,
Box ITIIPM. Naplas, FL 13333-3133

STAMP COLLECTING

50 YEARS Oid fiean ditterent United Stales, ovar filty
yaars old-2%c wih approvals Jaxon, Box C11-P, New
Rochaiba, New York 10604

FREE Gift With First Purchase. US. Approvals And Want
Lisl Service. 208 lor Handlang The Siemp Boubigue, F.O.
Box 456, Madison, N.J. 0780

YOURS FREE! 20 DIFFERENT LINITED ETATES OVER 50
YEARS OLD - FREE! Alno roceiwe exciling slamps on
approval, PAY DMLY for what you keap, ratern balance. Na
ohligiation Collsstors Choice, Dept. P4, Box 708, Lewssion,
NY 14082-D708.

107 Ditterent Triangles, Space, Animals, Etc. $4.00 Value
10z Approval  Fayelte Slamps, Depl  4718M,
Fayatieville, NY 13066

FREE Calalog Free! Big Bargain Catalog - New edilon
ksling thousands of bargers including U8, and BNA
starmps, packets alburns, AcCiEktories and supples. Ao fing
stamgs from our approval serice. Buy only what you like
Aelurn calance prompily! Thank wou. Jamesiown Siamp
Gompany, Dept. EZ8PM, Jamestown, NY 14701

1,000 ditterend Woarld + 100 different Mongolion b

“USA™ Stabus Libarty Cantennial, - Pasaguay's Collection -
Froe! Approvals pius 101 Bonus Sets. Willam Deems, 226K
Race, Revenswood, Wast Wirginia 36164

LEKANDATING Tremendous Okd Accurmalabon. Bagan
Lists Free Alatalo, Maynard, MA D754

SEVEM Canal Zone 25¢ Approvats, Merked, 30 Grandwaw,
South Hadloy Falls, Ma G075

100 Used Amarican And Beilsh Commonwealih Com-
memoraives And Pictarials, $1.00 With Qualdy Approvals.
555, Box 208, Wales, Wi 53183

250 WORLD'WIDE 25¢. Approwass. J. Manlin, Box 245, New
Yok, NY 10023

MANDS, PLAYERS, PUMP DRGAMNS. Rebuild and repair
Catalog o "How-To booka, 52.00 {refluncabie). Vestal
Press, Vestad 11, Mew York 13850

INTERMATIOMAL VEOLIN COMPANY, Coalog for inslre-
ment makers, repalrers. Imponted lonewood, lools, var-
rashes, parts. accessorias. slnngs. cases Eurogean in-
struments, bows. Assemble yoursell wiolin and Quitier kils.
Catalog $1.00 includes 10% déscount cortificate. Dept
1B, 4026 W. Belreders Ave, Baltimare, Md 21215

VIOLIN, GUITAR, #ic, making malerialy, scossones,
books, Catakog. 51.00 Intermnational Luthiers Supply, Box
SE03AT. Tuksa, O 74158

ACCORDION Top Brands, Cordovox, Buy Ditect Tremen-
dous Discounts Trages accepted. Free Grochure. PM
Accordion-O-Rama, 16 Wesl 189th Sireet. New York NY
10011 Phona 21246759089,

MUSIC INSTRUCTIONS
PLAY GUITAR IN T DAYS: Starter kil mcludes: 66 page
imatruetion boaolk, 100 papular songs, chard hinder, guitanst
Boak of knowladge. and guitar tuaise 100 maney hack gld
Send 5695 0. Direct Mail Inl1, 20 Simmons Bd . Hingham,
MA 02043, Add 22.50 5H

INSTRUMENT Kis! Builld Agpalachian and harmmesed
dulcimers, banjos, mandoling; even harps, harpsichornds
Free Catalog PM Hughes. 4419 West Cotlas. Denver, CO
BO204

SELF IMPROVEMENT

FREE ‘Worlcwsde Packet, Penny Spprovals. Plewa, Box
11780, Phoenix, AZ ES061

FREE, U5 Mini pictorial sel complele. Mint approvabs
included Hikdebrand. Box 4867, Sanla Clara, Caldornia
25054

ISRAEL 15 Ditterent 10¢ Approvals. Sam Chazen, Bos 666,
Dwiray Beach, Fiprida 33444

to00 Stamps 3295 - Guaranteed Worth Ower 530 at
Slanderd Cotalog Prices’ Money Back If Not Delightod
Approvals. Kenmore OT-055, Miltord, NUH. 03055

5300, Approvals. ADULTS ONLY. Gouge, Box 13M0-M41
Elizabethiton, Tennaases 3P4

50 UB Maostly Commemorslives 25¢. No Approvals.
Gibson, Box T, Willamstown, M) Q80040460

FREE 25 World Wide Stamps Plus Frea Catalogue With
Ower 2000000 Stamps. Mo Approvals. Jelfares, 3480
Middlatsait, West Bloomiseid, M 48033

B0 DIFFEREMNT Oid Ut 5. between 1881 and 1333 -51.00. Ed
Fioush, 423 Shepard, Manoield, Ohep 49307,

CAMADA 100 Different 25¢. Approvals Cwrosziy, Box 1-C,
Sarnan, Oniano, Caneda NTT-THE.

COINS, TOKENS, CURRENCY

FREE MONEY! Stan your personal collecton today with
our FAEE mystery gift of one or more genuine banknobes -
worth ower §5, curren! calalogue prices! Also recaive olfer
beaulilul noles on approval PAY ONLY lor those you keep,
redurn balance. Mo pbligation. Send today! COLLECTORS
CHOICE, Dept P5. Box 708, Lewishon, NY 14092-0708.

LD U5 stamps on approval Sherman, Box 15355E
Philadedphia. PA 18111

“INVERTED ERROR" « 100 Defferant Linited States, S0¢
wilh approvals. Luray, PO Box 7088, Silver Spring. MD
20907
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50 SELECTED World Cains $5.95, Ibis International, P.C
Box B4, Woodstock. GA 30188

"30 YEAR OLD PENMIES”

TEN Diterent Datas. All More Than 30 Years Old, Plus Free
Gift Catndog. Satestaction Guaranteed. Hurry! Send 5200
Plus §1.00 Shipping To: Polh Enterpaises. Box 505, Dept. 14,
Long Valley, M.J. 07853

GROW HAIR! Maturally, or Money Back. MNew Prodoct,
Safe. Simphe. Distributorships Available For Inks Send 52
Smith Enferprises. 4233 Spring 5. Ste. 74, La Mesa, Ca.
3041

HOW TO AVOID STRESES Amazing powarful concepts,
{casselie lape or book) by a team of Medscal experis,
Practical Program lor dramstcally reducing siress in eweny-
day life. Resagrched and proven. Sabislaction guarantesd,
Send 51200 Post pad to. Stress School, 4058 Lendress
Way, Lawnancaviile, Ga. 30244

EDUCATION & INSTRUCTIONS

"JET'GAS TURBINE CAREERSI Homesiudy - theory,
mainlenance, ovarhaul - Diploma awarded. Amarican Jet
School, Depariment P31, Darby, Montana 53829 (406)
R-2100

PLAND TUNING PAYS - Puno luning - Electronic organ
servicing. Learned easily a1 hiome. Free booklet. Niles Bryant
School, P.O. Box 20153, Sacramento, CA 95830

TERAMPAPER Assisiance. 15278 papers available! 306-
page calalog—rush 5200, Research, 11323 |daho
E2GME. Los Angeles, S0026 213-477-820

RADIESTHESIA, RAadionics, Dowsing E.5P. Courses
and Equipmén] llustrated Chtalog $1.00 (refundabbe) Es-
iablested 27 yoars Depl. PMR, Bruce Copen, Hightisls,
Danehill, Sussex, England AH1T TEX

{Contimued on next page)




EDUCATION & INSTRUCTIONS
{Contirmsed from praceding page)
EXTENSION And Post-Graduste Awards in Phiosophy,
Art, Science, Botanic. Medicine, Homeopathy, Radionics,
and others. 30 subjects Currcular free (airmald $1.00
relundatde). Aegistrar, Sussex College of Technodogy.
Hightiaid, Crarehil, Susses, England

L-EARNM Clock Repair, Emoyatle, lucrative. Free Dataits
School of Clock Repair, 6313 Comedboul Way, Rm. b,
Awendew, S5C 25429

UNIVERSITY DEGREES By Mail. Accradited Bachelors,
Masters, PhD's. Free Facls Pewsaled Carpers-PMZ, Box
AT0ARE, Tulsa QK 74147

PARALEGAL GRADED CURRICULUM, Approwved in-
depih trainng by correspondenca.  BLACKSTOME
SCHOOL OF LAW: 100 years of legal trakning, Write for free
catalog. PO, Box TR0806, Dept. PM, Daltas, Toxas 75370

DETECTIVE Prolession. Easy Home Study. Free Lapel
pin, certificale. future. Prodessional Investigator Training
School, Dept. GP, P.O. Box 41256, Los Angeias, CA 80041

HIGH SCHOOL AT HOME, NO CLASSES. Low monthly
paymants. Informalicn free. Our 30th year. Call 1-800-238-
5600 or write Aumarican Schoal, Deps. #3435, 850 E. 58h 51,
Chicago, Il G063T

LOCKSMITHING. Froe book Logksmithing  Instilule
Dept. 210028, Littke Falls, N.J, 07024

DETECTIVE firaining home-siudy program. Free mior-
mation. Global, Box 191 PR, Hanover, Mass. 02339

UNNERSITY DEGREES AT HOME. Convenicni, inexpen
siva, pccredied. Write: KEMSAM, Box 1381PM2 Far
Rockirway, Miw York, 11831

BiG GAME GUIDES NEEDED! Start with Mame Training
o, Advaneed hands-on-school available. By the ongina-
o, Since 1959 Erv Malnarich, Box 1639C, Hamilon, MT
SOB40. Phone: (405 961-3603.

LOCKSMITHING, Universal Schosl ol Master,
Correspondence and Shep Training Box 214652PM,
Sacramanle, CA 95821

HANDLE YOUR OWN LEGAL AFFAIRS. Ba a Paralagal
#Accradited Attormay Instruction, Home Study. FREE CATA-
LOG. Southern Camer Inslituie, Drawer 28P0-2158. Boca
RAaton, FL 33427 (305) J&0-24532

FREE 1888 CAREER GLHDE. Earn more maoney with
Swecess Proven Corespondence  Diploma  Courses
Granton Institula, 2634 Adelasde Streel, Wast Tomoto,
Canada. M5H 173

BECOME A PROFESSIONAL REAL ESTATE AFPRAISER
or Property Manager. Home Stuldy or Clagsas in Allanta. Frés
Enformation. Mational College or Appralsal 800-223-4542

EMPLOYMENT INFORMATION

JOBS, CRUSESHIPS,. TUGS, SHIPS, RIVERBOATS, DiL-
RIGS: Women-Men Work monlh-Home month, USA +
Cverseas Information 53 00 Manne Emplaymant, Box 207,
Cantral, IN 47110

OVERSEAS Aeporl 15 years at 500000 par year. | wroto
s report for YOUL All dotails you must kenow on how and
whens bo gt condracts. Pius all abgut |He owerseas, informa-
I valid for Amencans and Canadeans. Send 32450 for
repart or il for free infarmation. Bouchard Pulsshing. P.O.
Beox 1013, Sta. Cathanne, Quetse Canada JOL 1E0

TEACH English in Japan. Excellent pay. Send §10 for
information. Hokushin Trading, 3310 'Wesl Swan Road.
Skackion, CA BE0G

QUT OF WORK?
NEED A JOBT MORE MONEY? SECRETS on parsonal
markating skills? Free inlormalssn SASE o EVCO
Enterprises, 131 Cajon 51, ¥4, Rediands, CA 92373,

MOVE AHEADI! Free Report: Best Career Fiebds For
Promations Pl Mo Money Mascor, 4607 Bathesda -
#3444, Bathesda, MO 20814

GOVERNMENT JOBS. $16.040 - §50280yr. Now Hirmng
Your &rea. 805-88T-6000 Ext. B-20024 lar currenl Federal
list

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER! Col-
arado, Wyaming, Arizona Maw Mexico. idaha, Montana
Current cponings - ALL cccupations! FREE details
Intermountain-L., 3568 Pitch. Colorado Springs, Colorado
Sra0d. 1-203-4880030 x 2

AUSTRALIA. Report-countiy, emigralion, employmant
$3.00. Mascor, 4807 Bathesda, #3444, Bethesda, MD 20814

ARE YO LOOKING FOR EMPLOYMENT? Try owr Clas-
sifiedd Soction! H costs only $7.35 per word. And, if you wish to
runall or part of your ad in Baild capital etters-yow can da so for
as isttle as §1.00 per word addilional. Act now? Send your &d
lo. POPULAR MECHANICS, CLASSIFIED DEPT., M
WEST 57TH STREET, NEW YORK, NY 10018

HELP WANTED

ALISTRALIA WANTES YOU! Big Pay! Transporialion!
heevrest Empioyment Handbook—52.00 Intemational, Box
19107-AN, Washington, DE 50006

OVERSEAS 525000 - 575000+, Free Report!
Employment, Box 19760-AN, Indianopols, 1N 48215,

FOR INVENTORS
PATENT AND DEVELOP Your Inwenloan Rag d

LEARN hiow 1o ofier your irvesnd ion Tor sasa or oense. Frea
booklel oullines procedures. royadly TRIES. reguerements
Kessier Sabes Corporation, C-5-1W, Fremont, Ohio 43420

INVENTCRS! HAVE AN IDEAT Don't know what Lo do?
Calt A for free informalion kit To#l Free 1-800-225-5800

INVENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Patman, 77 Fullon, 260,
Financial Distrect, Rew York, NY 10038

HEEDIMG .I’IBEIEIIMGB"" PATENTVESTMENTS
INTERNATIOMAL, 1155 Canneclezut 2300, Washington, DC
20036

REAL ESTATE & FARMS

GOVERNMENT HOMES. DELINQUENT TAX PROPERTY,
REPOSSESSIONS. CALL BOS-58T-5000 EXT. GH-20024 FOR
CURRENT REPOD LIST.

ARKAMSAS - FREE CATALOG. Malural beauty Low
faxes The good life for tamilies and retirement. Frizgerakd-
Qlsen Realtors, P.O. Box 237-P, BoonawiBe, AR T2927. Call
fall-froe (B00) 432-4595 qx|. E41P. Missouri residents phone
(00} 432-4596 ext. G41P,

REAL ESTATE WEALTH-BULDING OPPORTUNITIES.
Fran cetmils. Milton Owaens & Associates, 5648 M. Winthrop,
Suite 188, Depl. PM, Chicago, IL B0BED

MEW FREE CATALOG . . Top real estate values natsan-
wide, Tub-calor Premsar Propedy section . . . Free diustrated
property brochuss also available. Call or wrile lodayl
LUHITED MATIONAL REAL ESTATE, 4700-PA Billaview,
Kansas City, MO 64112, Ph TOLL FREE: 1-800-989-1020.

CANADAN COUNTRY PROPERTIES. Acreages for re
cregion, developmend, faming, fshing, heating, nvest-
meni, minarals, elc. OUR TIAD YEAR. Terms availabla.
Tilbes guaranteed. Calalog asrmaled 51,00 DIGNAM
CORPORATION, Dept. 496, 370 Dunlog S1 West, Unit 807,
Barrie, Ontario LN SR7, Canada

CALIFORANIA. Lods Acreage 540 Down. S0 Monilbily.
Baow 35291, Los Angades. D0035.

FREE CATALOGS - FLORIDA, GEQORGIA. Homes. Land,
Businesses. Ploase Specily State & Proporty Proeferred.
COUNTRY NETWORK, Box JBEPM, Gainisyvlie, MD B5655-
A632. [417) E7O-4632

AEPOSSESSED homes from Gev'l fom $1.00 plus re-
pairstares. Nationwical Also bax propeies 16-453-3000,
Exl HEZ?8

HOW TO FIND AND PURCHASE GDOD COUNTRY LAND.
Mew Special Report - Details: Moone Publications, 437
Balnaven Road. London, Cntang Canada. MGG 201

Petenl Agent and Licensed Professsonal Engineer. Send
[or FREE PATENT INFORMATION Every Inwenory Should
Have, Richard L. Millear, 12 Paskside Drive, Sute M, Dix
Hilla, MY 11746 (516) 498-4343

MEED MOMNEY FOR COLLEGE?Y Grants, Scholmrships and
Awards in Filty Blates. Posults Guaranised! AMR Fesearch,
Box 308, Terraco, B, C. VBG 481

INVENTORS: f you have an invgntion tor sale or [kmensa,
wrile for froe bookisl oxplening how we can help you.
Kmsslor Sales Corp, C-5-F1. Framont, Ohio 43420

HORTHERN IDAHO, 5-10-20 ACRES from 58500, only
£500 down. Beaulrul Mortbwesl fores! and laka coundry,
Hunting. fishing. recreation, retrement. Easy terma. FREE
brochure, pholog idormation. MATIONAL ASSOCIATED
PROPERTIES, 1111-ME Shenman. Coeur d'Alene. ldaho
B35 14. (208) 664-8181

FREE RENT

CHAPMAN SCHOOL OF SEAMANSHIP offers now Boal &
Engine Mantenance and Rapair Sourse. 9 wesha of hands-
o training af our walarfronl campus in Siuan, Flonda. Fres
Inforrmation Kib. 1-B00-225-2841.

LEARN Auwctionsanng - Free Catalog. Mastville Auction
School, Box 2026, D4, Columbia. Tennesses J8400-H106

REGISTERED PATENT ATTORNEY Wastargion, DO
Suburt. Donald A Kettleatrings, 474 Humgedsrd Driva,
Rockville, Maryland 20850

PATENT IT ECOMOMECALLY! Free details Licensed
since 1958 Ranar Associates. 2008 Fondulac, Richmond,
WA 23229

CHAPMAN SCHOOL OF SEAMANSHIP offérs new n-
board Marine Propulsion cowrse. 8 weaks o hands-on
training &t our welerfront cempues in Stuan, Florida Fres
Infgrmation Kit. 1-800-225-2841

FREE halp for inventors” Mo charge for recording forms
and evaluation. AMilialed Inveniors Foundation, 501-B8
lowa, Colorado Spengs, J0 009089, or Toll Free 1-800-525-
haRs

BUPER-NTELLIGENCE! Amasing resulls gudranised!
Info. EDEMP, Box 1462, Glandora, CA #1740

AUTOSUGGESTION, Skeep-learning  headguartess:
Tapes. records, books Gigantic catalog free. Resaarch
Agsociation, Box MPM, Qlympia, Washington 98501

INVENTORS! Can you paknt and profit from your idea?
Call or write for your free nformation package Owor a
decade of sErvicn. AMERICAN INVENTORS
CORPORATION, 82 Broad Stresl Deph PM. Wasthold,
Massachuselis 01086 1-800-338-5656. In Massashusells or
Canada call (453 568-3753

INTRODUCTION To The Peal Estabe Inspecion Field!i
American nspeciors inslitute has developed a VideaHams
Study Program for Aeal Estale Agants. Inspectors, Apprals-
ers, Mortgage Bankers And Homa Buyers. Send 5295 plus
8500 pg., hdl to; American Inspectors Inslilule, P.O. Box
TAZ7E1, Dallas, TX 73374-2781. MO, checks, Visa MO
sccepled, Add 8% tx, (TX only) Fast delivery call (214) 563
9988 colkect. Alow 4-6 wks del.

SCHOOLS

IDEAS, inwerilions, techiology wanbed! Industey presenta-
tion, national exhiiion. Call kol free 1-B00-Z56-IDEA
Canaca. 1-B00-576-6060. X831

CASH IN on Your ldeas. invantors Ally, 1095 Maddiabury
Rd.. Middlebury, CT 06762

PROTECT YOUR IDEAS Wih "Whal To Do And How'
INGLUDES, Forms, Booklet Etc. 52485 Or Send 51.00
(Aefundabile). For Informaeton: TR Cooper, 15794 South
Wasatch, Salt Lake Gity, UT 54108, Money Back Guarantes

WORLD WIDE COLLEGE OF AUCTIOMEERING, INC.
Since 1033 Term Soon. Frea Catelog COL. GORDON E.
TAYLOR, Box %48, Dopt. 19 Mason City, & 50401, 518425
5242,

PROTECTION lor your idea' For assislance in seeking
protection through PATENT, TRADEMARK and COPY-
RIGHT laws. call AMERICAN PATENT SERVICES, a division
of LaAman Law (Mhees, Lid., al 1-8300-4-PATENT.

[SAVE MOMEY) Stop paying renl and mortgage payments
(LEGALLY). Expert laiis how. Free information. Rhodes
Associples, 5784 Waybum. Department PMZ8, Detroi,
Michigan 48224

BUY IT WHOLESALE
BUY DIRECT, Worldwide Bargains. Balow Wholasale,
00000 dems  Wee  Intermalional,  Box  345M,

Hendersonville, TH 37077

MANUFACTURERS S000pc Solid 14K Godd Wholesale!
Sample- 2g lovechanm OEPFPD, Bg Nrcklace 255PPT 1g-n
SO0EPPD, 2gen 90% Dathils 39¢SASE o 15.TTC, Box 117PM,
Hatfigld, P& 19440

FREE 16 page PRINTING PRICE LIST, | o & colors,
shoels to catalogs. Copen Press, 100 (PM) Berrman 31,
Erpaklyn, N.Y. 11208

BELTS, Buckles. Key Tags, Hat Tacs, Jewelry, More
Complede line tast seilors. Big Prodits. Complate cealer sel
up. Golor calsdog $100 (refundable). Anchor, Box 3858-
P8R, North Providencs, RS 02911

WORLDWIDE BARGAINS . . Impads - Dropshap - Closs-
out - Surplus - Freebies - {Slamped Ervelopa) Marnees,
Biox 17T17FM, Highland, Ind. 46322

VACUUM CLEAMERS “Discount Prices’ New Rainbow
§4o0 56, Kirby, Filter Cueen. Panasonsc, Royal, Oreck,
Dptadls. ABC Vacowem Warghouse 672 Burnel-Ph
Austin, TE TATST
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BUY IT WHOLESALE
:mﬁmmm-!mj

FREE Catalogs of Gifts send to: Barbara Ann Entarprses,
PO Box BDO8, Lumberon, Tex 77711

CLOSEOUT Jewelry & Crah Supplies (Cataleg 25g)
Rousssls, 107-1631 Daw, Aflingten, MA 02174.7189

FREE “Distinctive Gifts Calaleg * B. K. Howes 1735 York
Avonue, York, NE GB4ET

SANGAPORE, HONG KOMNG, TAIMAN DIRECTORIES. Buy
direct. lormation 51,00, Merrick Distribauting, Box 274M.
Merrick, NY 11566

CLOSEQOUTS| Discounts’ Below Wholasask! Freebies'
Information/stamp: ODN, Box 201528 Fendala, Mechigan
L1 Eat]

500,000 BARGAINS Fhotographed! Below Wholasale Cat-
aloguas. Box 18628, San Antonio. Texas TH218-0628

IMPORT Directories. Free Details. Space Marketing 6554
Farn Dervw, Muerritt island, FL 32382

21,241 ASIAN PRODUCTS. Dirt cheap prices. Frea ifar-
mation. Write: Hillop, Box 1354-FI, Chula Vista, CA 92092-
1364

EARN MONEY selling Gold and costume joweiry, rings,
walches-Buy Direcl 130% Bolow Raotail. Catalog $1.00
Anka-PM, 5 Greanwsch Ave., Waneick, Rl 0388

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE sample of mailing l=15 thiet gl resuits® MoGann, 32
Maing, Cartenet, NJ 07008

FRESH HOT NAMES!! OPPORTUNITY SEEKERS. Pasl
Stick Labels. “2ip Coded ” GUARANTEED DELIVERABLE!
5004820, 1D00CE3S; 2000860 JR  Enterprises, 809
Beiarwood-FRAZ. Viclona, Texas 77204

MAMES, Freshest appariunity seskeds, peelslick, 200513,
SO0vS16, 1000825 JAD Labtals, PO Box 16, Strattor, CT
Ba97

SAVE ADVERTISING COSTS—up to 1% Leam tech-
nigues used by professionals, Fres Detaits. Calico Mouse
Fublighang Co.. 1550 Daylon 51, Box GG, Dept PMI-28,
Aurora, 0O BODAD-D68E.

KHEW ACTIVE MAMES! MIIED STATES! IMMEDIATE
SHIFMENT! Adnhesive Labels. HOTUINE Opporiunity Sees-
ars 500525 1000-540; 2000570 OTHERS! Advon, Drawer
B2, Sheligy, 1D 83374 VisabiCAmEx 1-800-992-3865.

FRESH HOT MAMES! GUARANTEED DELIVERABLE!
GUALITY PRICE3! RUSH SASE TO: David Griggs, 1318
David Tarrace, Yardley, PA 10067

FREE gitt catalog. all occasion. Ashiord Housa, 12062 SW
117 CA.. Suite 143, Miami, Fla. 33177

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Goid Teelh, Rmgs
Daamonds, 'Walches, Sibver, Plalinum. Mail Articles Today.
From gif wilh Information. Chicago Gold & Preceius Matals,
10 South Wabash, Dept. 658, Chicago., 60603,

BUSINESS OPPORTUNITIES

IMPORT-Export opporunily, profiable word-wete, mad
onder business from home, without capital. We ship glan for
n rish gxaménation. Experience unnacessary. Free Report,
Mplknger. Dogd. N2T03, Woodland Hills, Calitorras 81367

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10000,
HYDRAULI: PARTS SUPPLY, BOX 4257, BROWNSYILLE,
TEXAS TES20-4157

GUARANTEED 5100 Pownd from “Junked” tires! (Send
Slamp). LeValleys, Fountain, FI 32438,

$24,000 1M YOUR BACKYARD, Sparetime growing profit-
able spacially plants. Ensy - star wilh £50. Froe infarmation,

TAKE MO CHANCES. Deal with aldest. most ralisbbe Tinm
in obg gold business. Established i 1934 We buy Gold,
Sitver, Platinum, Diamagnds, Highast Cash. Free Infonma-
lion: Fose Indusines. 25-A East Madison, Chicago 60602

CLOCKWORKS, wood clock blanks, mockhound Sup-
lies. balt Gusckies. Gul Bloms, 6ic. Wholesale Catlalog 25¢.
Eloxite Corp., 806 10sh Streel. Whealland, Wyoming
aram

CLOCKS, MOVEMENTS, ACCESSORIES (German) Fres
calalog 1-800-558-3674. Instrumenis Senvices, Dept. PM,
433 So. Arch. Jaresyille, Wi 53545

INSTANT CASH lor gold. diamonds and sibeer We pay up
o 60°% more than anyone slse 100%: guaranbes, 24 hr
service. Delaiis-Encksen's. PO, Box 150, Karistad, MIN
BETI2

SUPER SPORTS STOPWATCH Ideal for all sporbing
evenls. Siylish rugged condruction. Many extras. 100%
Guraranieed. $325.00 Postpaid. A lo Z Gihs, Box 218, Festus,
MO 63028

SWISS WATCH REPLICAS! Wholesalar! Details! Wasvan-
tyl “WALENTINES SPECIALI" {404} 353-3U54

L} d Growers, Box B85-PM, Friday Harbor, WA S8250

5585 FROM 510 WOOD - N THE HOME! Delais £3.
ALCRAFT, Box 208, Balleville, Ontaro, Canada, KEN-5A2

MILLIONE Meod LoansCredin! Cash in with your gwn
prestigious monay consulbing business. ko educational
requiraments. Start part-tima. 10-year-old naticnal finm pro-
vides training. supporl. Free valuable report. PFA Box §57-
PH, Dana Point, CA 92828 (714) 240-0405 X 104-Ph

FARENTS! RAISE YOUR KIDS TO BE ENTREFRENEURS.
Free details. CCE, Box 7138, New York, New York 10163
BoeET

YOUR FOATUME from produect you can gt FREE. Katz
Entevprizes, 10180 Merchant. Efingham, IL 82401

RECYCLE METALS. NO. MOT BEER CAMNS! Easy 5458
waekly! Free information. Recycler, Box 1214, Franklin,
TH 3T065-1214

BCHREEN PRINT T-SHIATS. Innxpantras kits. Fron Dakails
T-Pramier, PO Box 2301 (GC), Tampa, FL X623

MAKE Rubber Slamps Heghly Prohlable Free Deiadls.
STAMPER, PO Box 228049 (GC), Tampa, FL 33622

TREASURE FINDERS

TREASURE-—Locatn quarier mile away with wlira
sonsitvey locator—brochure frea, Ressarch Products, Box
2TOETi-AME, Tampa, Florida 3685

FIND Old Coang, Jewalry, Godd Nuggels. New Palenied
Aevolutipnary Device Friss Cathlog. Gardings ERcliranics,
ATZEW M. Tih Ava., Phoemie, &2 B5013

PROFITABLE OCCUPATIONS

SAVE 553 on Tax Preparation Business Tax Organizer
Easy to lollow form and instructons puils it fogethar gusckly
55 Holan Solam CPA, PO Box 34, Vernamis, A 97064

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonis, Hand Prinling Presses, Hol Stampers,
Supplics, 120 Pages 5200 Deductible first ardor Acma
Tyee, 1720 N Marshiield, Chicagoe, B0622

MAKE rubber stamps—big profits. Gomplets supply and
oquipmant catalog with anstrections. 37 dedwctible with
order. Slar Stamp Supply, 1720 N Marshfield, Chicago
a2

TYFE for printing. Catalog $1 00 deductble 181 onder
Quaker City Type. AD 3, Box 134, Homeyheook, PA 10344

L T e

PLASTERCRAFT Profitable Home Business 3000
Molds Available. Details.  Lynnetie, 82570 Mentpark,
Mendor, Ohes 080

FT. SMITH Auction School, FL Smith, Ark, 728503,
Resident & Home Sludy. Vetsran Approved

FREE Brochures Repair Air Condilioneg. Aelngeration,
Gas Healing, full matruchions. Doolee, Inc, 11352
Goodnight, Dallas, T 75229

REPAIR lawnmowers thousands ol piers and 1ools whobis
sote kxl 50 Ellwangeds, PR, PO, Bax V. Pofl Jeras, MY
12

BIRDBATHS, STATUES: “Making Molds Producis
S10000 MoldCraft, Box PM-531, Aloxandar City, AL 35010

SHAIL CULTURE BURCEBDOK: Bask inlormalion with
complete Row 1o lor back yard snail farming. §7. Bral Ve
Howven, 31 Smkh Ad. Chesterfiakd, WA 01092

BARCO Type Founders Type and Aubber Stamps cata-
logue. Mail 57 00 refundable on first grdar. PO, Box 1011
Bansonville, 0106

PRINTHNG Presses. new and wsed supplies Lt She:
Turnbaugh Prifbers Supply. Merchamesburg, Perma 17055

MAKE RUBBER STAMPS. Highly Profilable Fres Delails.
Swamper. P.O. Box 22809 (GX}, Tampa. FL 33622

YOUR address primed on gummesd and salf-slick labels
Sand SASE lor circular, Barbasa's Mailbox, Dapt. PM, 1200
FAobert Hardaman Ad, 28 Wintoralle, G J08A3

PRINTING SUPPLIES

QUICK Copy Prinling. Lo Prices. Write: Nationwsde, 614
Mosth Main, Bloominglon, linos 681701

GUICK Printing! 250 Letier Size. Ona Sided, Youwr Original,
5785, . Free Shipping . . .. Free Price List Budgel, Dapl
BE. 1820 Wesl Jedfersan. Sponglield, IL 62702

GIFT SHOPPING

COMPLIMENTARY gdt of your chosce. Sand $1.00 for
catalog. All-inclusve Gitts, 10201 Farview Drive, Oklahoma
Ciry, OK TA158-7318
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KEED MOME YT National known aulhor shows you how to
“wall infgrmation by mail”, Highly profitable, Confdential,
Proven technique. Send 57 To: Wisdom. Box 9987, Sealtle
MR BRI0G

WORM Farming - Fun, Prold, Large, Small-Hesd Ol 1000
WormaManual - $18.95 - Manual Only - $3.00 - Postpaid -
Ew, PO Box 5362, Aloha, OR 97006

SUCCEGSFUL BUSINESS STARTING SECRETS SASE £5.
House OF Van Dyke, Dopl Al PO, Boa 2337, Daly City, CA
Q4007

FREE DEALEASHIP-SELL MAILING LISTS! Complate pro-
gram frea! PCW, Box 1302-PA2, Valley Stream NY 11532

PROFITABLE Gold Foll Printer. Personalize business
cards, pancils, matches. Freo details. Gold, PO Box 24568
(GG, Tampa, FL 33623

BUMPERSTICKER Frintar. Chanp. Simple, Partable. Fres
Dotaids. Bumpor, POB 22791 (GC). Tampa, FL 33622

CLIP nwspaper dems—&2 - §25 EACHIN FREE Report!
ClippingsB, Box 6108 Pompano, FL 33063

GET RICH using OTHER PEOPLE'S MOMNEY! Unigue -
amazing business!! Details FREE!N FmanceB Box 4605,
Margate, FL 33063

525,000 LOANS INTEREST FREEN Secrel Federad law
WIPEE OUT DEBTS! Details FREE! Moneywisa'B, Box
BIEETS, Margafe. FL J3063

GET RICH! Secrat law smashes debts—brings Cash,
GCredit! FREE regport!! WeallhkitB, Box <068 Pompano, FL
330863

PIANOG Tuning quickly leamed wilh homa study courses,
Drpioma granted, Amenican Tuning School, 17050 Telfer
Crve, Morgan Hill, Cald. 25037

TAKE Cagiog Orders. We drog-afup 2055 baat selling
spacaalty products. Lowest below wholesala prices. mme-
duntp dalwary. Spectacular home busness opporunity
Fren Book SMC, 53400 De Solo Avenue. Depl 20-86,
Chalsworth, CA S1311-459

BATHTUB REGLAZING, produc! sakes, senvice and irakn-
ing, Gall Unique Coalings Corp, [404) 945007

MAKE MONEY IN SPARE TIME. Earn Generous commis-
s a5 8 subscrglion sakes ropeesentative for lnading mag-
arings. For ull details and instructions, send thas ad with your
mame and address 1o: POPULAR MECHAMICS, Depl. AB-M,
250 W. 53h 31, New York, NY 1013

FREE Mlormation Starier & Albernalos Rebuilding. Box
472, Seymour. TH I7RES

SALESMEN-DIST.

BINGO Mon-Sighted Sighled Patented Compat Te Le
cense W US Terr Rights 305-686-6685

AGENTS WANTED

50 PER HOURPART TIME! CALL 1-800-826-7030, EXT.
K- 6B Sall Mason Shoes in your spare tima. We'll belp youw
furn Salurday mamings into g monay. Mo nisk. Mo imest-
meent. i'g easy® Call today. or wrila: Mason Shoed, Degl. K-
566, Chippewa Falts, Wi 54774

EARNINGS Unlimalag! Masl our burglar alarm advedise-
menis from home! ABM karchandising, Box 58314,
Chicago, llinois G0E55

MAKE HOMEMADE BOOKLETS. Ive earned S1687,000
wih mune, Free indormabton Felcon, PO Box 1035
Gaiknipurg. TH 3TT38

§40,000 ON V4 ACRE! New Hydroponscs - inewpansive,
pleasant, practical! Froe information. Robin's. Box 1274,
Franklin, TH 37065-1214

MAKE BMG MONEY REPANING WINDSHIELDS & Plale
Glass® Up ta S60.000 yearly! Cal TOLL-FREE for Valuable
FREE regort 1-B00-321-2587 Glas-Weld Systems, Box
STSE02. Band, QR 97708

VENDING MACHINES. No selling. Routes earn amaning
profits. “Big Catalogue FREE." Parkway Corposmabon,
1930 PMB Greenspring Do, Tirnoneem, Margland 21003

{Continued on next page)




BUSINESS OPPORTUNITIES
{Continued from preceding page]

PIANO Tuning bearnad quickhy at home. Fres intormatien
Empire Schoal, Box 1014PM, Jupiter. FL 33468,

LEARN Sewing Machine Fepaiing Men, Waomen,
Lucratrve Profits. Gresslin Correspondence School, Box
5104, Spancar, lowa 51301

PREPARE Tax Retumns. Earn high fees, degnified work.
Train at home. Accredited Program. National Tax Trasnang
School, Monsay, 28V, New York 10952,

ASSEMBLE wooden navelties al home. We pay $232 808
weekly, No experience. SASE  Walpine, Bax SEIM,
Pirelhas Park, Fl. 34664-0660

EXTRA INCOME. Assambde products at home. Mo axperi-
ence. Datails. 1-813-545-8421. Ext. 8598

LEARN MIRROR RESLVERING lres
Stivercralt, Box 127, Lansdowne, PA 19060

MAKE BALLOODN ANMALS. 5400 Weskends! FREE
SAMPLESINSTRUCTIONS: Funnyman's - PMB2, Box 350
Alrsandria Bay, New York 13607

ASSEMBLE PRODUCTS AT HOME, Many oppounities
paying High Weekly Profts presasily available withoul
lnvesbment.  Write: Businesses, 9268  Brighton 11k,
Brookiyn, New York 11235

infarmiton.

$10,000 MOWTHLY Teking Photegraphs al Harme! Gall
recorded message: (303} 674-8155

ASBEMBLE Ewcironic parls We supply componants
and mslructions. Mo experence, no sellmg, guaranbsed
payment. Write. SeuthTech Becironics, Box 28217P,
Kennath City, FL 33709

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-824-8521 OR
WRITE: THE GLASS MECHAMIX INC., BOX 17653, PLANTA-
TOM, FLA 33318

14,547 HOMG KONG-TAIWAN Products Cheap. Small
lols. Sorme samples free. Harbor, Box 1719FM2, Yuba
C#y, CA 95082

§1.00078 WEEKLY!! MAILING FROM HOMBE! Imméediste
opporunity! Cantury Publishing Comparry, Box 2859P8
Danbury, CT DBE13

RECOMDITION BATTERIES! Easily Earn  Hundreds
Weakly, Untodd Secrets. Free Informalion. Baltesy Ouwllat,
Boa JE00M, Hickory, N.C. 28603,

B0 - S108HOUR, Amazing breakthrough process ne-
stores Bumed dnd Damaged Countedops WITHOUT RE-
PLACEMENT. 2 hours'day earn S30000year. Mdlions of
apariments, homes pay peodits immedialely? Free Infonmea-
thion. REMEW, Box 9900-PC, Vancouver, WA 28668

MAKE MILLIONS MANUFACTURING BATTERIES!! Sup-
plies available. Everlast, Box 365 Bogota, NJ 97608

BE YDUR OWW BOSE and GET RICHH Duick and sasy
hame busness lormulas. Free details Wisdom-103, AL 7
Box 563, Tucson, AZ 85747

HUGE PROFITS IN REPAIRING WINDSHIELDS & PLATE
GLASS. YES THE CLAIMS ARE TRUE. EARN UP TO 5100
TO 5400 DAILY. CALL TOLL FREE 1-B00-338-05T0 OR
WRITE: GLASS BOMD S5YSTEMS, P.O. BOX 418, HNORTH
PLAING, OR. 87133

FREE! ... YOUR NAME PLACED ON DUR MAILING LIST
TO RECEIVE INTERESTING HOME BUSINESS DPPORTL-
NITIEES. MAILCD WFORMATION SERVICE, BOX 24370,
BARTLETT, TENMESSEE 38134-0370

SEIZED IN GOVERNMENT NARCOTICS RAIDH Awomo-
bibos . Vans . Boats . . Furniture . . Thousands othar
semig. Buy Difl Cheap—PResall for Big Prolitst Froe infonma-
tian. Marcel, Box 7657-M. Monros, LA T1211

WHOLESALE prnding directory. AN types, comphaba
sources §3 Pulse Fessarch Company, #1086, 4200
Wisoorsin WWY-281BG, Washington, DG 2006

PROJECTION TV . . . Make £55's assambiing Projeciors
... Easy ... Resulls comparable to §2.500 projeciors . .,
Tolnd Cost Less Than E30.00 . ., FLANS, & LENS & Deabers
wormatson 32050 . .. Muglated wlormalioa FREE ..
Macrocoma-BFX, Washinglon Crossing, Pennsylvansa
18977, Creditcard orders 24HAS, (215) TI6-2880.

LEARN how lo BECOME a SELF MADE MAILDRDER
MILLIONAIRE i the next 3 YEARS. FREE Information.
Chrislopher Jehng, 3401 Morih Lasessew Or Soite 310E,
Tampa, Florida 33618

HOME OPERATED PRINTING BUSINESS EARNS $50
HOUR, FULL TIME PART TIME, MANUAL TELLS EXACTLY
HOW TO DO T, Deatails £2 00, Fully Cradited. M. Brown, 4521
Thamion CT.. Annandake, VA 3300

FREE! "Home Business Builder's Catalogus”
AmPreas, 141 Tishman, Columbus, O8H 43228,

VINYL'S Whera the money 15! Professionally repadir, rehin.
wh, moodor furnifure, car bops, Ouick, sagy, Two small £20
jobt & day esmn you 51,000 & month. Homes, cars, offices,
mestaurants, unlenibed customers. Starl earming afer a few
days prachice Dolails frea VI, 2007 Monirose, Chicago,
G618,

JOM these successful Home-Workars . . . MAKE QLICK
CASH with small ads like this, EASY ... . POWERFUL
Home-Business. LITTLE MOMEY NEEDED. Siart-up Datails
FREE: Portfolio - PMEZ, Box 250, Alexandria Bay. New York
13607

SELL COMPUTER SOFTWARE from home. wilhaut capi-
tal. Expérience unnecessary Free Feporl ADPA, Box
TOOPM2. Framont, CA 94537

HOW TO MAKE MOMEY wriling and selling simple sor-
mation. Free report. Pobertial Pubbcations. 19355 Weltnyway
#2B8W, Peseda, CA 91335

CASH in- Booming service business. Simple how 1o-
5398 Jem Doss, 179 Patrcia, Grass VaBay, CA 95549,

$1,250 Weakly Possible! Mew Homa Business Opportunity
Program, Guerantosd Eamings Stan Immadiabely. Detadks
Rush Stamped Addresses Envelope. Manos Enberprisés, Rt
Box 924, Nahunta, GA 31563

SCHOOL SUPPLY ROUTE. Place pencil, notebook paper
vandors in schools your area IDEAL home operation. Small
irveatmand. 1103 Eton, Richardson, TX 75060

START a SUPER PROFITABLE BUSINESS from scralch,
Free Subscription o Opportunity Magarine 1ells hovw, Wrile
Opportunity, Depl. M51, B M. Michigan, Chicago, 1L 60602

GREAT BUSINESS IDEAS! Easy-siart withoul capatal
wealth buliding opporunities! FREE information. Write.
Armarican Business Concepls, 853 E Colorado Bivd . Suite
531-B2. Pasadena. GA 91106

FREE PROGRAM MNTRODUCTION REVEALS HOW

TREE, F.0. BOX T1056, MARSETTA, GA 30007-1058

MAKE 52000 WEEKLY PROVIDING FREE MENUS TO
RESTAURAMTS. EASY! PROVEN! GUARANTEED! DE-
TAILS FREE: Opporiunity, 4045 Coalsprng, Drawer 13594,
Glan Allan, Vieginia 23060

MAKE 5500 DALLY] Easy! Unique Moneymaking. Pram:-
um, Box 1621-02, Sprang. Tx. 77383

PROFITABLE part ime business installsng coan-operabed
Bir compressors Al convenience SHoMes ON peceniags.
Detadls £3.00. Culkair, 3538 Kingsboro Road M.E.. Aflanta,
Georgia 33191356

$1,000 weekly mallarder. Imemsadiate opportunily. Easy!
Fast! Fooiproof! Mationwide-MB. B100-802, Brookiyn, NY
1210

START MONEYMAKING WOODCRAFT BUSINESS mak-
g “Easy - Quwick” foys, gifis. nowelies. Free details.
WILLIAMS, 36001 San Sebastan, Tucson. AT 85715

A

“§1,000'8 Monthly” Start Your Oewm Home Madorder
55, Milspnaire Reveals Moneymaking Secrets. Free

$1,000°5 WEEKLY MAILING. Stamped envelope
Pregress, Box 93248, Los Angeles, GA 90093

Daolaits! Vintage, Box
California 91730-8443

1443-MA, Rancho Cucamonga,

NEW discowsry in baltery recondilioning.  Eiphtenn
months guoranbee means “Big Profils Fast”! Eleclons,
T415 Gabthes D, Likthe Rock. &R 72205

COMCRETE Birck Machines. Catakog $1.00. Route One,
Box 3740, Rapid City, South Dwkota 57702-3740

MAILORADER Books, 1000 Prolit Report Scieclve,
Ban 1140, Cledrwatar, FL 34617

8182.00 From Square Fool Plywood (Huge Demand)
Revaakng Prood S0 [Astundable). Woodwn, Bridgewa-
ber, Niass. 02324

$1.000 WEEKLY AIR TOOL REPAIRING. Instructions.
Parts and Tools Wholesale Frea Details. Box 534, Wichita
Fafls, TX TE304

LEARM Goid, Silver, Platinem Screp Aecycling Busi-
nims Frow Informaton: Recycling, Bax 11216P, Rono, KV
BE510-1216

VISAMASTERCARD! Quick PersonalBusiness Loana!
Redussd  aewhere?  Write! Mahonal Fitaocs, Box
J5T26F8, Richmond, WA 23235

EXCEPTIOMAL OPPORTUNITY, Earn 3505100000 prnu-
afty. Gt your mortgage costs by 30750, Siarl immaediabe-
ly. Mo exporimnce or capibol rogered. American Fidolity,
Dirtraves G185-P2, Charledton, SC 20410-2185

TURN your sparelsme into easy prolts. Discover PVYC
Furnitume Batiery Rapanditioning Cormpulsr Assam-
by more. Eam immadialely’ Froe Aepon. OwoenCom,
TTIPM. Battle Ground, 'Washenglon S804

GET ino the mast unigue printing busamess i the word.
Start trom your home on a fudl or parf teme basis. Prent in full
cosor on paper, fabrics, metals, acrylics, mylars. edc. Call tall
Free: 1-G00-225-1596 Case Eqpepmient Inc.. R, 4. Turnar,
Maine D282, Ak John Suilivan aboul oue free Maine Tap

ROW TO START seven most profitable homs businesses.
Fris Delails. Foley, P.O. Bax 2371, Ewa Baach Hi 98706

GET PAID for rading books! Write: AceB, 167
Lincalnway, Norh Awrora, IL B0542

SILKSCREEM BUSINESS EXCEED $35,0007 My lith: one
e, Fough limes ond good. Mew, expdicil, home-s1am-up
manual. Free information. Printer. Box 268, Mossnlle, L
61552

PERSOHAL COMPUTER OWNERS CAN EARN 51000 1o
$5000 monthly offenng simple services part time. Frea sl of
100 serveces. ALM.K.J  Box 60063, San Deego, CA 52106

OFPORTUNITIES THE EASY WAY - We sand your rnarms 1o
evary fres business opponunity in this issue plus 20 exira
opportundias, $2 OH Enterpresas, Box 223, Lake Charles, LA
TOB01-0223,

EXCLUSIVE Mew Baby Business Opportundty. Family op-
erated a1 home, Send refundable $5.00. LAMN, PO, 37181,
Shegvepor, LA 71103

MAKE 57,000 Monthly a5 Loan Broker. Mo imestment.
Free Delails: Financeal, Box 4309-A, West Covina. GA 1781,

MAKE MOMNEY AT HOME OR AWAY. Hurkdreds of profit-
abile plans. New secrets revaahed. Free siormaton. Pacilic
Publicatcns, Department F28, Box 23614, San Diego, CA
a2

SUCCESS, weoatlh, happiness. You can have i all! Frea
duelails. Eagle, A1 Box 89, Alcaster, 50 57000

EARN THOUSANDS NOW, Home Business World, 1419-
P2 Davedacn Street. Orlando, Florda 32604

MARD Service Consultant Save thousands in franchase
fees. Learn how- to. Shavron Middiaton (904) 248- 7346,

MAKE Your Forlune Al Homa! 100's Of Profiabss Plams-
Fros Imformation? Mewworkd. Box S40. PR, Swessthoome, AR
721654

STARTLING FACTS. Which Ads Profitable, Which Ones
Phory. Datails. Rudon, Box X31104F, Fort Warth, TX 76163

EARM 5700 weekly! Processing mail @t Homa, FREE
supplies. Delsils $1 (Fefundable). Redwood Entimprises,
Box 3132P, Winnipeg, MB. R3C 4E6

SAVE 530,000 Minimum oh your Home Morgage Deld®
Free Dataitz. Wiibe Today! 51 James, 20486 Wisteria. Castro
WVallgy, (A 84545

CAR DETAILERS ARE CLEAMING UP! Doal Direct with
Manadacherar charmicais, polishers. BOO-245-8118 Penna
412-55-2385

IMPORT-EXPORT-MAILORDER Amazng Guade, Direcio-
ry. Complete Detsils, Sources, Secrats. ALL COVERED!
Scotchmark, B0E-5468 Dundas West. Toronio, Canada. MSB
BE3,

SO0 Moneymaking Opporundies! Free  calalog!
Oynamics. Box 180396, Akron, OH 44305
MAKE 15000 MOMTHLY! Epsyl Mo lnvestment

MicDowedl, Box 5529-A, Diarmond Bas, CA 91765

FREE Details!l Operain Home Business!! Seven Sune-Fire
Wiys!! Andrews Publishing, Suite 174, 15 Crossroads,
Sarasola, FL 34239

PUBLISH Your Book! Become Wealthy! Hononovich
Marketing, Box 441577, Dalrod, M1 48244,

MAKE MOMEY WRITING SHORT REPORTS! Free infor-
eaition. Hartwick, Box 348, Porl Orford, OR 97465

NEW PRODUCTS-Doalemships-Franchises:Free  Daotails:
Dawart, P.O. Bax 103, Ashiand, Ky. 41105

CATALOG! OF EXCITING EASY TO START HOME BLUSI-
HESSES! $2.00. Sunrise, Box-11233A, Ocala, Florida 12871

- |Contimued on next paga)
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BUSINESS OPPORTUNITIES
{Continued from ﬂi_‘li EI

“CASH proi - Governmen Surpies - Buy Low - Seil High
3 brings Mationwide SourcesProfit Secrets.” Monedary

MAILORDER: Sedl Mongy-Making Reports—100Hs Prol
it Yenture-AP, Box 336, Riviera, AZ 80442

SELL Whalesale, Retail, Mailerdar. 2,000 iterms. No Inven-
tary. High Profits with Catalogs. Free Delails. Andamon. 105
H Parkar, Plainshoro M. GAE3E

FROFIT PRODUCING HOME BUSINESS! 150 of Todays
Holest Moneymaking Flans. Free Information. Success,
12645 N. 31510 C 31, Phoenix, AZ 85002

MAKE MOMEY. Tum Hobbies and Household Arficles into
Dollars. 52 50 Sunshine, 1408 Hghores! Drove, Hinson, TH
aAT343

TYPISTS! Earn Monay! Saralan Mational. Box 798, De-
Troi, M 48231,

MAILOADER BOOKLETS FROM HOME. I've banked
3227 000 with mine, Free reporl. Honillon, BE0OS03S-MA,
Orlande, FL 32860,

h, B207 Callaghan 325, San Antomio, TX TE23D

OUT OF WORK?Y HEED MONEY? 51.00 bookist shows

MAILORDER OPPORTUNITIES

MILLFOMAJRE Mailorder Expen Reveals Money-Making
Sacrals. Free. Exciling, Hour Cessetie; Mel Powars, No
Huollyweod, California 91609,

v hegow B0 S1ar your dwn B through clisssled adwer-
tising. Popadar Machanscs, Depl. KT, 224 W. 5710 51 New
Yok, NY 1008

EARMN Thousands! Home Madling Progrem. Goodworld.
Box 26233-A, Tamarac. FL 33320

MAKE Rubber Stamps. Highty Profitable. Frow Details
STAMPER, .00, Box Z2B0MGG), Tampa, FL X622

MAKE HUNDREDS SELLING BOOKE! 3. Unconditional
rafund. Mallordar. 438 Boders, Dallag, Taxas 75217

“SECRETS OF THE MILLIONAIRES" apply simple tech-
niquas. Free nlormabon: Lyninshire, 33742 Highway 41,
Coarsegold. CA 92614,

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED IHCOME, Raise Chinchillas. Send $10.00

AMAZING MONEY MAKING OPPORTUNITIES. FREE M-
POATANT INFORMATION, ELIOTT, 13T0-E LANDER RD.,
MAYFIELD HEIGHTS, DHIO 34124

{refundable) o Chinchillas, Dept. B, PO, Bon 7463, Mesa,
Arizona 85208,

ANIMALS, BIRDS

DARE TO BE RICH
MEGABUCKS now. Fast. Eesy Simple. Bublstproof. Free
defails. Fortume Housa, 7507 South Trail, Suite 215-M2
Sarasola, FL 34231,

101 THINGS YOU CAN MAKE AND SELL fram scrap
wood. Free informaton. |dealand, Box 6611, Macon,

Georgia 31208

BT MFFERENT Home Businesses That Bring You Thou-
sands Yearly, Or Do §l Monthly; The Choioe Is Yours. Frea
dormatgn. GREGORY, Box 17225, 5t Paul, N 55117

REPAIR hydraddic Jacks wrie: Westbrook Hydraulics,
Margaret Agad, Standish, Maine 04084, Information Free

BUMPERSTICKER Printer. Cheap, Simple, Porable. Froa
Details. Bumper, POB 22T {GG), Tampa, FL 33622

GET RICHII Secret law smashes debls—orngs Cash,
Cradit! FREE report!! WaalthKil'B, Box 4036, Pompana, FL
33063

FANTASTIC earnings masling from homa!® Offer. Rush
Stamped Addressed Envelopa. Imperial, P8 X17410, Fort
Laudaerdale, FL 3318

ADVERTISE Free in 507 Magazines. 55 00. Direclody, Box
1AM, Atantp, Georgia 0001

BOMZOS5 LAST RIGHTS Lossen Graf tor Pel Losa. Free
Brochure, Gredit Coupon $1. Writa: Creations, Washington
51, PO Bow 1202, Clarkaville, Georgla 30573

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash incoene oporiunities.
Hiding assats. Secrl loams. Mew identity, Eden, Box B410-
P, Fountain Valley, Ca $2728

FREE Promobonal Albums. Concerl Tickeis, Stersos,
eln, information. Basry Publicalipns, 477 82nd Sireal,
Brookiyn, NY 11208

EASY MONEY! Prolitabke Home Business Free Detads.
Jirn Griftn, Box 2T8PM, Park Forest, IHinots 604646,

$1.000Wenk Racyching Catalytic Conwertors. Delails:
DRCD, 2267 East 8840 South, Sandy, LHah 84052

MAKE money wilhoul going to work. Free nfarmation.
Mordic, Box 130-P2, Naw York NY 10001

MANUFACTURE Fiber Glass Canoes, Mew Linique Mold
makes it easy. Just S3IT5000. 617-2591980. Limco
international, 85 Main 51 Concosd, BA §1743

38 789 Imported Products Dirt Cheap! Write: UDCPA, Box
2440, Midland, b1 48841,

FREE INFORMATION 7 Extiting Home Business Dpportu-
nilmgs, AJL Enterprises, 28534 Bechell, Redding, CA 38002

FREE! MOMEY Making Opporlundty. Send SASE. Yentnén,
T16A Brookhaven, Irving, TX 75081

HEW! Make BIG MONEY Cleaning Comgpuder Systems.
Free  Informatssn. Mailmart,  40230-PM2  Wyaleng.
Sacramenia, CA 95E26

FREEM! Waahh Buikdng Kit. Write: Opportendies, Box
DOEAG-PM-02. Ball Lake City, UT 84120

BE YOUR OWN BOSS! START NOW! Your own Profiable
Busingss at hom. Free infarmation. Internalichal Amernsan
Markefing, 281 Armtatle 51, Simi Vallay, CA 93065

UMIQUE raoney-making business brings big profits. Froe
deails. HSPC, 5968 E. 281h, Tucson, AZ B5711,

READY To Maka Moy Mow 7 Stan Your Own Profiable
Business AT Homa. Fres Delails Asher Enterprizes, 4835 N
O'Connor Rd., Suds 134-150, Ining, TX TE0E2

$1000. Monihly. Part Time, kst have answaring maching
1-41 64823000 X90GA Days Evenings Weakends

REFIMANCING! “Lucrative Brokersge” (Free Report)
Morigages-P2, Box 291332, Davie, FL 13329

MONEY MAKING home businesses. Sesarsl most profi-
able revealad with plans for wour success Frop datalks
Besco, 632 Duka, Dept. MPZ, Asdaigh, NG 27605

EMOY MAKING §2500 WEEKLY AT HOME, salling cas-
settas by mail. Easy® Free Taps tells how Smarmove, Box
120331-C, Aringlon, TH 76012

UNUSUAL Gitts, Dropship Deractony, §500. Sareens, 5106
Lindgrweood, Sowih Bond, 1N 46857

"BMPORT - Expont Proliable Homa Busingss withouw
experenca of capilal. Complate business kit §3.° Howard
Intarnationai, 8207 Callaghan # 325 San Antonio, TA THZ0

MOMEY Discovary! Ratire Weakthy! Work st Homa' Suc-
cass Guaranieed, Free Prool. MCA. PO Box 151A Nigta. IL
62358

5000 Month-Free Information - Mo CloRgation - Longs,
Box 1465, Garden Growe, Ch 92642 - T14638-2167.

EARN 510005 part tema, from these five proven vaniunas
Frog detpits, Howland, P.O. Box 233, Maryland, MY 12116

TEWAYS to MAKE MOMEY with a CAMERA 24 page book
L300 Box 190509-pm, Brookkmn, MY, 11219-0011

FOUNTAM OF WEALTH -—— usa my recovery kil to 1ag
this foarvmin contaming S250.000,000 n unclaamed mfunds,
mdormatcn. Rafund DP Systams, 1757 Robinson, Guliporl,
MS 38503
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ENGINES ENGINES ENGINES. We Are The Bapgest Imv
porers Cf Japanese Aula Engines In Tha UL5.A. We Want To
Sel Up Dealers Throughout The Country. Make Up To 300%
Send For Details. 1 Enganes, bng., 9777 N Vancouver Way,
Portland, QR 97211,

HIGH Profils T-Shirts, Caps. Ingxpansive transfer ma
chines, supplies. Press, Box J2008GG), Tampa, FL 33823

FINDERS fees. Monihly wpdated kst Free defails
Business Opportunities, 8417 Whiteoak Road, Columbia
5.C. 20204.

CAN YOU CHANGE A BULB? Converl your lamps o 3-
way lowch conlrgd Free detpds-The Catalogue Mart, Box
BOVIZEA, Houston, TX TTH80-1028

INCOME TAX. Mew FRules confusing? Simplibed Explana-
tions. §5, Miles, 1615 E. Warmnar #4, Tempe. Arizong B5284

WOMEN'S INTERESTS

CELLULITE BREAKTHROUWGH!! GUARAMNTEED. Stays
Ol Instibute Dwractor, 14647 (PM) Nelson, San Jose, CA
95124,

MOMEY From discarded tires! Detasds. Browme, POB &,
Parggon, indiana 46166

GET RICH! Zuro Imvestment, Mo Borrowsng. Froe Dedails®
Money, 8520 Sedma, #J2PH, Los Angeles, CA 90028

MONEY TO BURN!
LET the “Wealihfare System &" work lor you loa! SASE
hir, O, BOTE Buncoast, M. Fi Meyers, FIL 52200

ADVERTISE Froe in 628 Magazines. Dwaclory-§5. Marc,
P 0. Box 611, Montchanén, DE 15710

STARTING YOUR OWHN BUSMESS. FREE Subscrption to
Dpportunity Magazing talls how. Write Opporunity, Dept
M52, 8 N, Michigan, Chicago, IL B0S02

GOVERNMENT SURPLUS
HARCOTICS RAID SEIZURES . . Autos . Vans. . Boals
Airplanas .. Milkons Surplus Basgaing . .. many 1%

criginal costl  “Mationwide Sales Derechony—53.00,
Orsposal, Box 18107-AN, Washington, DC 20006

LOANS BY MAIL

GET 7.50% Viawhi - Claini 41 Frger &
Conduemir Credil Service, 1504 Frankhin, San Franciaco, G
09

MOMEY Problams? Free Book describes Loans, Cash.
Governmant Grants, Other benefils. available o mdivid-
ualy. Write, Associalos, Box 58-AX, Brooklyn, MNew York
11235

EARN GREAT EXTRA INCOME! Repairing and sedling
refrigoratars. Detaills wale: Taylor Bamoem Co. B743 5.
Lakeshore, Tamps, AZ 85283

FREE MOMEY! From loundationd, malifulsénd gowern-
rrenid. Indispansabls book talls how and who 1o ask 512,95
Bayou Publications, Box 118, Dickinson, TX 77530

$1000'S WEEKLY IN YOUR MAILBOX] Home madlordar
Urdinsias. Free detaila. SASE Largeass, 5823 Guass Road,
Suise 284 PMZ, Durham, North Carolinag 27705,

START and eperdle your own profiatde business ol home.
3200, Tirado Publecations, Box 657, £ Hetena, Monlana
53635

RIGHT PRODUCT costs #5c o produce! Seils like bot
cakes for 3101 Freo infarmation for lpose 223¢ slamp, SHP,
Sawle 168-2T0B, 12418 Morth 2810 Drive, Phoeni, AriZons
ESI0D.

EARN $11.00 Prodit an 315.00. Sale. Everyone a Pabential
Custamir. Completa Sales Plan and Aciusl Product Send
§5.00. LizCro, 317 Oakchifl Ave., Richmond. VA 23736

HUGE INCOME OPPORTUMITIES. OWN BOSS. FREE
DETAILS. S#ver, PO Box 02102-PM2, Colurmbus, Ohio
43202

FREE Intormetion. How to Start Your Own Prolitable
Business & Home, Stenardr, 206 Jannings, Browmwood,
TH TE8M

MILLIOMAIRE'S SECRET: RULE OF T2! Proven formula
Huge profits. FREE delails. Money Matiers, Box 143, Ashion,
BAD 20861

BORROW 5500 - 340.000 on Signalure! 97 Elgibie!
Any Purpose! Free Application: United, Box 378EM.
Downey. CA 90242,

NEED MONEYT Cash, Loans. Governmend Grants, 8%
oligible. Free Book. KPA, Box 400PNM, Jamasport, New
Yigrk 11547

GET Visa#, Mastercard® credit cards! Rogardiess of
past credit experiencal Call joli-froe, 24 Hours: 1.-800-227-
B4T2, Ext 1B

VISA® Mastercard®, Loans, Guaranieod Progrsm. Frog
Informaton. Call Refundable 1-805-684-4040

MEED MOMNEY? When Banks siog. We starl no credit
chack, collaleral or co-signers needed. For Application
write: BOCT, 1107 Crawford Aoad, Stateswithe, N.C. 28677

OBTAIN $300 Loan By Mail Intesest Free Full Details On
This Opportunity Only 52.00 Owarton, 3300 E. 3th Ava,
Denwar, Colo. 80205

VISAMASTERCARD! Cuick PersonalBusiness Loans!
Aatused elsawhare? Write! Mational Finance, Box 35T26FN,
Richmand, VA 23235

BORAROW B Mail, quick signalune loan, any amount. any
purpose. Free details Overton, 3300 E 34th Ave. Denver,
C0 80205

CASH GRANTS AVAILABLE from nonprofs loundalions!
Mever Repay! 340 sources'application nstructions—$3.00
Fundsearch, Box 19107-AN. Washinglon, DG 2003

BORROW $40.000 "owernighl.” Any purpose. Keep indef-
nitely! Froe Report! Success Research, Box 19739-AN,
Indianapolis, IM 46218

[Continusd on next page)




LOANS BY MAIL
{Comtinued from ]

GET 14% VISA® and MASTERCARD:®! Majorsy approved
regardiess of credil history! Apply by phone for ONE HOUR
EXPRESS APPROVAL Loan Officors on duly! Call
EGLISYSTEMS, 1-B00 554-8472.

MONEY AVAILABLE! Arry puipae. Egsy Application. Frao
Dstaits. DEVIND, Dapt LPM, B358 Manti Sireet, Phitadeiphia
Pa 18128

BANK ROBBERY? (Almost ) Bomow §20,000 pay interest
anly. Cancel debts Secre? leopholes revealed. Decovenies,
13208-E Twanbrook, Rockeille, MD 20851

INETANT Cresclil! No Gredil Chacik? Nol iormation, Aciual
Crextil! {516) 625-0358

NEED EXTRA CASHT? WE'LL CASH YOUR POST-DATED
CHECK P TO $100.00. 1-800-445-0680

BORROW $500-340,000 "Overnight.” Oin Signature. Keep
indedinitely! Action, Box 5409-4, Diamond Bar, CA 91766

BORAOW 560,000 “Owvernighl ™ Any Purpase’ Keep indali-
nitely! Free details! Write: Martin, Box 45- M, Old Wesibury
NY. 11588

FREE MOMEY! 5300000000 Geeaway Granis. Newver
Rapay. Details $1.00. Jakla, Box J066-PM2E, Semancie, FL
a2

BORROW 5300, 530,000 FAST! EASY1 QUALIFYING! Con-
solidated Financial Services, P .O. Box 6087-C (24). Anaheim,
CA 520808

HEED MOMEY FASTY Signature kans bho it your naeds!
Instacash, 323 Franklin #298W, Chicago, IL 6060670596

PERSOMAL, Business Loans To 5100 Milion. Preslay, Box
SEP, Hope Mils, NC 28348

NEED Cash? Gowarnmen Grants - No Inveshigatons -
Loans Available To Everyone Credil Bank, Box 25 - BCP,
Aschmand Hill, MY, 11418-0025

BORAOW CASH FASTI Any amouni - purpase! Free leans
- Grants - VisaMasiarcards, Applicalssn rushed. Cradil, Bax
3556-A, Boulder, GO BO30T

BORROW 5100 - $100.000! Fast. Confidential! Manigoid,
Baox 20030PM. Richardson, T 75080

DIVORCE

WINNING Information 5200 MEN'S RIGHTS
ASSOCIATHOM, 17854 (Lyons). Forest Lake. MM 55025

PERSONAL

GROW HAR in 120 days or money back! 1007 Matural 3-2
month supply $58 95 Images 1-800-599-5458. Also Business
Opporiunity Small Investment

REMAILING SERVICE

FAST Stamped Remaids §1.00 Each ES. Box 380015
Denver, CO 80238

TRUSTWORTHY forwarding. Stamped remalls $1.00.
Chamond-H, Box 1294 Caddo, Toxas 76020

GOLD, silver, farklift comacts, siver solder, gold felgd
ralled gold plabe, godd and sivar coins. AL Aeliners, 652
Myrtie 51, Elzabath, N.J 07202, 201-353-50479,

FOR SALE MISCELLANEOUS

MAGNETIC Signs Trucks .. Wans . Cars. Aeasonable
Irfosmation. Rainbow Signs, 5444 W. 138 5t Creshwood, IL
GO445

PERFECT KNOWLEDGE

ETERNAL'S Original Measures'contain Tedal Knowledge
Enhance Einsteinic dimensions. Gathar untimited, recycled,
FREE wenorgy from CREATORS Teme Bank for home.
lattory, pledmre. Elimmates deadly aaparimental ressarch,
podiulion, friction, Taces! Permanent power plants hawe MO
moving pans’' Transportatbon VEHICULES use Manadic
Gravily. 1000 year built-sn durability. Small, crash-prool
temily-model Mim-Sar Limiled To whderover waler wilhan
buffer zona. Maxmum speed 50000 MPH Relegales
death-deahng wheals To Stene Age. SURVIVE due Seal Six
and ENJOY The reches of Heaver an Time Station Earth! No
mail. Test for gualificatons n parson. ATA Base, 1500 North
Tenas, Weslaco, Taxas.

FINAMNCIAL

DEBTST BILLST BAD CREDIT? Mo problem! Well help
now. Applicatssns acoaplted e B500000. Mot a kean company
Free application call (205) 9731400 or write: TCAC, dapt
P, 400 Century Park South #117, Bismingham, Alabama
36228

HEARING AIDS

HUGE SAVINGS Eliminate Dealer Markups Free Teial
Battaries Wholesale. Terms Arranged. Call Toll Free 1-800-
12312, O Wrile: Lhoyds-PRC, Rockiond, IL 61110

FREE HEARING AID CATALDG- Save 17 by mail! Wl
‘Moneyfavers”, 3530PM-2 Langdon, Sepulveda, Calidornia
1343

TOBACCO

WORK CLOTHING

OSHMOSH B'Gosh Work Chothes |(Railroadianap Free
Calalog. Depol, Dept. PC-RRA, Sullivan, IL 61851

DRINKING WATER PURIFIERS

ROLL Your Own Ciganstie Tobacco. Freo Catalog. Grean
River Tobatod. Bax 1317 P8, Owensboro, KY 42302

MAKE Pipes Information. PIMO ingc . P2BE. Box 53211,
Chicagn, Ninols 60659

SCIENCE & CHEMISTRY

FREE SCIENTIFIC SUPPLIES AND CHEMICAL CATA-
LOGS. AU M. Laborstories, Ing. presents s latles) catalogs
contamng  acentilie  labovalory eguipment,  suppliss,
chemicals and a complele bine ol specially laboratory
giassware. Write today for your FREE calafogs: R.JM
Laborataries (i), Box 599, Sanes, CA S2071

LABORATORY CHEMICALS, GLASSWARE - APPARA-

TUS, Eslabished 1553 - Catalog 51.00 HAGENOW
LABORATORIES, 1302 Washingion, MANITOWOC,
WISCDNSIN 54220

FREE Ramailers List Agents MNeedoed PS5, Box 29656,
San Anfonio, Texas TZ29

CONFIDENTIAL Baii Racorang Foramrding Mail Drop
Box GIB030. Oranda, FL 32860

UNLISTED ADDRESS Discreel and confidential Femail
5100 Single Mail Forwarding Service, BOS0 5 Main,
Houston, Taxas 770258

SECURITY,  Caonfidentially Datails: Consumer
Warahouse. 6333 Paciic #508. Slackion, CA #5207

QUICK Confidental Remadl. §1.00 each Write: Sipar, R2
PO Box 264, Enfipid, N.H. 03748

CONFIDENTIAL ForwardingHecaiving Remaits: Each
stamped single orvolopo §1.000 CBS, PO Box 5156,
Partsmauth, New Hampshire 03801

MISCELLANEQUS

BLANK PHOTO 1D CARDS |lamenabed), 5 tor $10.00. 5 free
Birth Cartibcates. Make on ary hpewriter-evenything fur-
nishosd Good evarywhere. Moneybaick Guaraniee. Cardinal
Publishing, 2071-B28 Emerson, Jacksomalle, FL 32307
Rush GO0, Call (24 Hrg) 1-804-396-1744

WANTED MISCELLANEOUS

BUYTHG Tungsten Carbige, Tungsten, Molybdanum,
Sikvar Soddar, Silver Conlacts, Gold, Plalinem, BOO-31-
6914 Dhio 216-531 8333 collect

GOLD, Salver. Flatinum, Mercury, Tantalsm, S
Evalumed Free Ore Assaying Secvice. Call Wholesale
Terminal Toll Free: 1-800-832-1010.

SCIENTIFIC Supplies Catalogue - 185 Pages - Biokogy,
Chemistry, Physics, Labware And Mose - 3300 Mational
Sesantidic Products, inc. 216 Mouniasn Road. Seymour, CT
(6463

FORMULAS, PLANS, ETC.

PROFITABLE Chemical Formudas! (Free inlosmabion)
Research-P2, Box 391332, Davie, FL 33320

SPECLAL SERVICES

IMFORMATION ©On anythsmg. Forguson  Hosearch
Specialists, 6015 Woodside, Woodside, Mew York 11377

RARST MEEDMR) portable punfers remowe Giardia. bacle
B, pESNCIIES, bad fastes and odors. Ondy 10 ounces, Used
worldwide Thay really work! 53985 VISAMGC 1-800-441-
BlGE

GARDENING & LAWN CARE

LEARM Gardening and Landscapsng al home. Frea book:
kot Litetime Caresr Schools, Dept. A-307, 2257 Barry
Avenue, Los Angelas, Calilornia S0064

NEW GARDENING technigus. Incriased yiplds, no wseds,
much less water, no chemicals. Details £3. JAMES MURPHY,
2530 Aidge Rd.. Liberal, KS 67901,

RECIPES, COOKING, ETC.

MEXI-AN RECIFES reisad after 0 yaass served Senalors,
Mayor Mosconne, Edwen Meesa B, John Weyne. Recipes
and complete menu, chile verde, mole, meals, sauces.
Pictorial booklel send $10000: Carlos, ¥935 Foothill Bivd.,
Daxland, GA B4606

COBBLERS & PIES. Easy, dehcious recipes. 33 & LSASE
0. Recypas, Box B3, New Saryrna Beach, FL 32070

STUFFED soups! From Amarica’s foremas) Portuguose:
Jowish mother! 82,000 4162 Jodhpur, Oviedo, FL J2TES

AUTHENTIC Hungerian Gulyas More. Send #10SASE &
£5. Box 5021 Wayland. MA 01778

SALT SUGAR FAT FREE Brosds, Mullins, Cookies 10
Facapes $3.00. Ask The Biaker, P.O. Box 19472, Wes1 Palm
Baach, FL 3M16-3472

AMARETTO, Kahlua Grand Mamior ligueour recspos.
33.00, SASE- Sand Enlerprises, Box 352, Danislson, CT
DE2F

SOUTHERM COOKING. Origanal Recipas SF00 SASE.
Edna's Edibles. P.O. 20932, Atlanta, GA 30320,

DOG & CAT LOVERS! SECRET DINNER RECIFE CON-
TROLS FLEASTICKS, nuiriionally Dalanced lorrmula. natu-
ral ingradients. no harmiul chemecals, amazing resuits
PLUB, vitarnin formula nsuring better hoalth, wards ol
pasty criftiees. Sand 3200 and SASE g Ewplyn 350
Calitornia #9894, Depl. PM2, Calimeasa, G 92330,

FANTABULOUS MUTRITIOUS SOUP RECIPE 5200
Peaca Country Kichens, Dawson Creek, BC Canada VG
AER

OVER 1700 AUTHENTIC ARMED FORCES RECIPES. Cal-
alog 5200 SASE Tesbed Ent. PO, Box £33M, Buena Park,
Calif. $0621

BLUE RIBBOMN 20 award winning couniry pm recipes
2400 Pws”, Box 61-1591, Port Huron, Ml 480611581

SCRUMPTIOUS Aecipes! Cagun Chicken, Chicken Divan,
Lasagna, Chocolale Chessecake. Cheesecake Cookies,
Laman Squanes. §1.00 Each ' All for 34.00. SASE. Redipes-
P2, P.O. Box 18203-B. Las Vegas, NY 3132

WINEMAKING, BEEERMAKING, ETC.

FREE CATALDG Winemaking, Beermaking supplies.
Continental, Box 1227-C2. Daylona Beach, Florida 32015,

BEERMAKERS ONLY! FREE CatalogMNewslietier
Wiliam's, Box 2195-M8, San Leandro, CA 84577

WINEMAKERS —BEERMAKERS - Free Catalog - Fast
Borvice Large Scloction. Kraus, Box  Tasd-L.
Independence. Missouri B4053

LOCATERS o Anything. Globe Localers, P.O. Box 61584
Mnneapols, Minnesols 55406

HERBS

HERBS - Yphimbine, Paw [Arco, and Others. Catalog
51.00 {mofundable). Jusge Harbs, Box 563PM, Huntingtan
Stalian, Mew York 11745

HEAL YOURSELF with hesbs. Bocrats rovealed | Send lor
ook Tha Healing Power of Herbs, 3495 posipad 12, LA
Dunbar, 849 Goldenhill Acad, Paso Aobles, CA 90446

HEALTH, VITAMINS

WINE'BEER MAKING Calalog BAJ Enterprstes, 1845
South vath, Springheld. Blinois 62703

MAKE QUALITY BEER, winé. Free calalog Rool & Vine,
Boe JFES1PM, Westporl, MA 02790

BEERMAKING - WINEMAKING Calalog Lowesl Prices
BEERGEAR, Box 25005N, Lansing, Mechigan 48909

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX. BOX 11476R,
MINMEAPOLIS, MINNESOTA 55411

MOONSHIME Past and Presenl Send 55 Polygon BM, 64
Arneodd Ave . W Babylon, WY 11704

LIFESAVER LD, Wallel sized card with your medical
history and curren! conditon on microlim insed nataMly
readable withoul eouspment, Freo Information. SASE
Litesawer | 0. P O. Box 381, ol Sprangs, AR 71901

FRAEE Beermakess, Winernakor's SAVINGS Catalog®
Winesmaker's Markal, Box 20BN, Sumnes, keaa S0ET4
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COMING NEXT MONTH

All-compaosite Veloclty is a
Rutan-inspired 4-placer.

Boonie bashing

in style In a
Chewy Blazer.

S

Honda's 4-wheel-
drive, 4-wheel-

: L
! :teeriﬂgg':':‘_‘::: l\,?’ - @ - &

The idea of lunar
mining operations ‘

is not lunacy.

Ford V& Racing Engine.
The future is here.

Living On The Moon Sport/Utility Spectacular
Isaac Asimov tells how we'll mine oxygen Don’t miss this if you're into Broncos, Blazers
and build concrete condos on the moon or Jeeps. It's all about customizing and picking
and in orbiting space colonies the right off-road tires and eguipment.
Homebuilt Sizzlers q(me Of The Future

All the hottest homebuilts at Oshkosh What kind of engine will power your car
‘87—from the 230-mph Glasair Il to new through the year 20007 Our series looks at
Rutan designs and aluminum models. the new multivalve and more efficient designs.
Corsica/Beretta On Trial The Lawn Ranger

Chevy's Corsica and Beretta meet their The Lawn Ranger rides again and tests the
moment of truth as owners get out their new 4-wheel-drive Honda tractor as part of

report cards to rate and berate the new cars.  a big lawn and garden equipment roundup.

OULAR MECHANICS (158N 21558 s publishes! manthly by The Heurst Corpumution, 520 West G7th Street, New' York, Y 0018, U5 A, Subwor .l.Ilm wires [inibie] Stales aml possespions,

B1L.57 for one yosir; £5097 for twn yoars, Casuds e ol otheer oo es, mchl $16.00 for sach year, Seoomddess p .l-la.ﬁ |Iu:|# Waw Yok, NY, sl schliional loes, Aunborised sivtre-cliss maifing-
ool el vl by it Pt 'I-'qulliur u—l Pespintesvs] as soerenb-attier al the Pust Office st Mexien e, Jumse ), PG, © 136N by The |!|wr-‘li H1unumu Al rigrhts reservial Pristed m
A PUETMASTER: Phuse mell udidress changes to Popalar ?rll-d'l.l.nlr-c l' {3, Plene 1O, Do Nhiniios, 1A REED
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HIGH PERFORMANCE TASTE.

1 mo. “tar”, 0.8 mg. nicotine av. per cigarette by FTC method,

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

© TEEE A.J). REYNOLDOS TOBACCO CO.




TOYOTA GENUINE SHEET META|

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 to restore your Toyota fo
its original condition. In a move to cut costs, they can also
cut quality by specifying imitation parts. The onry sure
way fo maintain the quality of your Toyota is to specity
Genuine 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 Genvuine Toyota Sheet Metal over imitation parts.
Because there’s a big difference. And because there’s
nothing like the real thing.

TOYOTA QUALITY

£ 1968 Toyoia Motor Sales, LLS.A., Inc. WHG COULD ASK FDR ANYTHING MDRE1




