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...Ford’s tough 4-wheelers.

(It's our middle name!)

o Fanger

Ford introduces
Ranger SuperCab. It gives
you over 22 cu. ft. of
space behind the front
seat. Or, add optional
center-facing jump seats
for seating up to five.

Sporty Ranger STX.
The 4x4 with every-

thing on it...to go! The
exuberant Ranger STX
has over a dozen extra
features, from unique
paint to bucket seats, at
a special package price.
STX won the West, now
it's offered nationwide.

New 2.9L V-6 Power.
The STX boasts
Ranger's new bigger,
more powerful 2.9L V-6,
Electronically fuel
injected, it hands
you the reins to 140
horses! (Ranger
standard trim mod-
els also offer 2. 3L
EFl Four.)
New “Touch-Drive”
System.
Presto! Just touch
a button in the overhead
console to shift from
ZWD to 4WD high at any
speed. Shift back to
2WD the same way.
Ford's new “Touch-Drive”
is that simple!
(Manual locking
hubs are still stan-
dard for you tradi-
tional off-roaders.)

Ford Bronco Il

This tough number
shares most of Ranger’s
good news. Like slick
“Touch-Drive.” Ford's
remarkable new option
brings push-button ease
to 4-wheeling. You never
have to wrestle a reluc-
tant 2ZWD/AWD shift
lever. You always
have the assurance
of 4-wheel drive
high instantly.

New
Powerhouse V-6.
Bronco [l has the
dash and drive of
Ford's new fuel-injected
2.9L V6. It's the one for
power. For bashing
through the brush with
tighter turns than 5-10
Blazer or Jeep (J%s.
And for turning heads in
town, too.

Eddie Bauer Broncos.
Both Bronco Il and
Bronco are offered in lux-
urious Eddie Bauer
editions. They
feature unique
paint and spe-
cial trim. High-
styled interiors
with Captain’s
Chairs. Plus Eddie
Bauer tote and

garment bags. And
Ford’s Extended

Maintenance and Lim-

ited Warranty coverage.
Ask to see this warranty
when you visit your
dealer.

Ford Bronco

Bronco's a winner...
the strapping 4-wheeler
that outsells every other
full-size sport utility**

Bronco starts with
Ford's husky 4.9L Six,
standard. And you go up
from there, with the 5.0L
V-8 with multiport elec-
tronic fuel injection — and
185 surging horsepower”
Or Ford's

Nothing e
in its class can match
Bronco for power!

Of all the big
4-wheelers, only Bronco
has independent front
suspension. To smooth
your on-road ride. And to
help keep wheels glued
to the ground for max-

imum traction off the road.

Your choice: manual front
hubs or optional auto-
matic front locking hubs.

Tow almost 4 tons!

The strong, power-

ful Ford Bronco can be
equipped to tow 7,900
Ibs. That's nearly a ton
more than competitors—
giving Bronco extra value
and versatility nobody
else offers!

Ford F-Series

They're too tough to
top: America’s best sellers
8 vyears straight. t

This year, Ford 4x4's
pour on the power. With
the biggest standard Six,
plus the most powerful
lineup of V-8's—big as 7.5L
and 245 horsepower.

They're the only big
4x4’s with independent
front suspension (Mono-
Beamn on F-350). The only
ones with your pick of
three cab sizes.

With Ford's rugged

= 4-wheelers, even the

choice is tough!
Best-Built
American Trucks.
At Ford, Quality is

Job 1. A 1985 survey

established that Ford
makes the best-built
American trucks. Thisis
based on an average of
problemns reported by
owners in the prior six
months on 1981-1984
models designed and
built in the U.S.

Lifetime Service
Guarantee.

Participating Ford
Dealers stand behind
their work, in writing,
with a free Lifetime Ser-
vice Guarantee for as long
as you own your Ford car
or light truck. Askto see
this guarantee when you
visit your parlicipating
Ford Dealer.

Buckle up—t
we can save A

*Homsepower based on SAE Standard
11349 7 5L engine horsepower lower in
California.

**Based on 1985 model year
ramnlacturers’ neporied retall
cheliveries through July 1985,

{Based on 1978 through fuby 1985
mnde] vear rnanufaciuners’
reported retall deliveres
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“Work out.
Run.
Sweat.

~ Shower.
And Speed Stick protection = =
to help keep me dry. =

That’s how | give

my career

an extra edge.”’ ?
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AUTOMOBILES AND BIKES

60 Is This The Next Corvette?
91 Technology Of Speed

There's mare to going fast than standing on the gas.
924 Six Mechanics, No Waiting

Racing mechanics can rebuild an engine in an hour,
147 Saturday Mechanic

Here's how to diagnose Ford's EEC-IV system.
BOATING
102 _All Decked Out

These '86 sport boats are fun and affordable.
2 104 What's New On The Transom
OMN THE COVER ' ) MNew systems feature safety, durability, performance.
e HOME AND YARD

112 Striking Pay Dirt

way, On the ntemational Moo
rts Assn fINWSA) cocust, Chevy i i
i gk ik L o Stock your toolshed with these 30 gardening tools.

has a wribacharged, 775-hp, mid

engine Vi in its Convette GTP. ft's 123 The Better Home

nuriening acgairsl Foed's plashic -Chass :
Musstang Frofe waah its computer We show how you can carpet a stainwvay.
conprolled, 2 1-ier. 850-hp Turbao SHnF A"n Tmls

Four. Bead about the lanest i speed
technology in o stony on page 91
—Photos

115 8 Great Shop Projects

Our woodworking section has projects for everyone.
OUTDOORS
106 Barrels Of Money

You'll find beauty, quality, tradition in these shotguns.
ELECTRONICS
929 The Heart Of Rock ‘'n" Roll

Behind the scenes, it's electronics, mechanics and fire.
109 Let Your Fingers Do The Walking

Infrared lets you control electronics from your chair.
110 There's Music In The Air

it’s a first: wireless sound for passenger planes.
AVIATION
86 Foreign Air Raid

Is foreign competition downing LS. plane sales?
145 Why The F-20 Isn't Seiling

Chewvrolet Motor Division
and Ford Motor Co.

It's the plane nobody wants.
TELEVISION
96 TV AtSpeed

In-car video takes you
around the racetrack.

TECHNOLOGY
g 43 Home Video
6___ Editor’s Notes 79 PM Tech Update

8 Imports 46 Electronics s
10 Photography 48,69 Hints ool
14 Freewheeling 50 Computers

23 Motorsports 56 Awiation 2{,@;“::;2“
24 Audio 58 OQutdoors aviation, marine

27 Appliance 64 Cycles biology, electronics,
Il_lnslﬂg_ﬂ_etmll. 12__Car Clinic astronomy, space,
33 Homeowners' 79 Tech Update aeronautics, mari-
34 Science 168 Worth Writing For time technology
37 Minicourse 178 Time Machine and more.
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BD-200 autocycle, amm«:yde-hndmue,uaz—plmm.

efore starting construction, it took me a year to gather all
the parts needed for my autoeycle (see BD-200: It Almost
Flies, page 148, Feb. '82), And then it took two years to build it
in my garage at home..The hardest job was getting the
aluminum pipe for the main frame. T found it at a boat-building
yard in Vancouver. In Edmonton, Alberta, I found a place that
used my forms to pull the Plexiglas windshield and canopy. The
motoreyele parts are from a Suzuki 400. My autocycle may be
displayed at Expo 86 in Vancouver. I've enjoyed PM for a long
time and have built many of your projects, including the heavy-
duty workbench that [ do all my work on.
GERRY E. MARICLE
KAMLOOPS, B.C, CANADA

The BD-200 that reader Maricle buill was the brainchild of
aiveraft designer Jim Bede, founder of Bede Design (1215
Crawford Rd., Lakewood, OH 54107), and was made wusing
Bede’s plans. Since it was not a kit with all parts inchuded,
construction was a challenge—and the result is beautiful!

A bad rap

In your article Fear Of Fily-
ing on page 104 (Dec. "85)
there is a photo of a Pacific
Southwest Airlines T2T going
down in flames “after being

Alrliner ran into small plane be-
fore ‘78 crash over 5an Diego.

hit by a amall plane,” aecord-
ing to the caption. A small
plane did not hit the airliner.
The airliner overtook and
crashed into the small plane.
EDWARD ROSSIT

OLYMEPLA, WA

The National Transporta-
tion Safety Board concluded
that the airliner ran into the
small plane, which was flying
where it was supposed to,
following proper procedures
and air traffic control instruc-
tions. NTSB determined that
the probable cause of the acei-
dent was failure of the flight
crew of flight 182 to follow

\“\N-I general aviation find |

= small aircraft blamed
: i their doing. In fact,

_:‘?"

proper procedures.
Too often, we in

for accidents not of

general aviation safe-
ty has been improv-

ing steadily for the

last 10 years.

EDMUND PINTO

3R. VICE PRESIDENT,

COMMUNICATIONS

AIRCRAFT OWNERS

& PILOTS ASSHN.

FREDERICK, MD

We appreciate the ve-
sponge of the many readers
who called and wrote PM
reqarding the actual se-
quence of events in the sky
over San Diego on Sept. 25,
1978.

wl"’: thﬂ man

I enjoyed Accessores: A

i Centwry OF Progress in your

Dec, "85 issue (page 46). How-
ever, | would like to correct
one small error [ noticed. You
mentioned that the first auto-
motive backup light was in-
vented by a man named Wills
Sainte Claire. Actually, this
was the name of the remark-
able car that C.H. Wills de-
gigned and named after him-
self and the Saint Clair River
where his factory was located
in Marysville, Michigan. Be-
gides the first backup light,
the Wills Sainte Claire boast-
ed such features as a 65-hp
overhead-valve and over-
head-cam V8, and an engine
fan that automatically de-
clutched at speeds over 40
mph (all this in 1921). Wills
was an associate of Henry
Ford and one of the chief
designers of the Model T (pri-
marily engine and transmis-
sion). He also designed the
*Ford" seript that's still used
as the company's logotype.
Wills left Ford in 1919, He
wanted to make, in his words,
a car that was “10 years ahead
of its time.” The Wills Sainte
Claire was also one of the first
cars (in 1924) to have 4-wheel
hydraulic brakes and low-
pressure balloon tires.
RAY WODEHOUSE
TAMARAC, FL

Tribal
Under the photo of the new

New Jeep pickup is Comanche,
nat to be mistaken as Cherokes.

AMC Jeep Comanche in your
‘88 Detroit section (page 92,
Oet. "85) you mistakenly refer
to it as a Cherokee pickup.
RICHARD FASCHEE
SOUTHFIELD, M1

We hope we didn't ruffle
too many feathers with that
slip, and that readers real-
ized from the accompanying
story that the photo was, in-
deed, of the new Jeep.

Skiing for credit
My son was looking for a pro-
ject for his ninth-grade wood-
working class. His grandfa-
ther suggested that he build a
pair of trick water skis; the
plang for which were in the
Aupust 1962 issue of PM that
his grandfather had saved
{How To Make Turn-Avernd
Skis, page 124). Seems some
things, like POPULAR MECH-
ANICE, never go out of style.
ROBERT HARRIS
ROCHESTER, NY

Old PM issues never die,
they just get shopworn. M

_J.ﬂ"

: =l -

Water skis that Robert Harris's
son made are from a ‘62 Issue,
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Small Wonder

It’s here, pocket-size radar protection.

Im;ipjn e a superhly crafied elecronic
instrument, powerful enough to
protect against traffic radar, mindagr-
ized enough o shide intoa shin pocket,
beautiful enough o win an inter:
naional design award.

Small means
nearly-invisible protection

That could only be PASSPORT.

It has exacthy whar the discerning
driver needs, superheterodyne
performance in a package the size
of a cissette mpe.

This miniaturization is possible
only with SMDs { Surface Mounted
Devices ), micra-electronics commaon
in satellives but unprecedented in
raclar detectors. It's no surprise that
such a superlative design should be
greeted by superknives from the
EXPETS,

“In a word, the Passport is a
winner,” said Car and Driver.

The expernts report excellent
performance. Simply switch PASSPORT
on and adjust the volume knob
Upon radar contact, the alent lamp
glows and the variable-pulse audio

Small means
the size of a cassette tape

begins a slow waming: “beep” fir X
band radar, “brap” for K band. Simul-
tancously a bar graph of Hewletr-
Packard LEDs shows radar proximity,
As vou get closer, the pulse
guickens and the bar praph lengthens,
Should vou want wo defeat the audible
waming during a long radar en
counter, 2 special switch provides
silence, vet leaves PASSPORT Rully
armed for the next encounter A
photocell adjusts alert lamp bright
ness 1o the light level in vour cac
PASSPORT was designed for your pro-
tection and vour convenience,

__"\:f_.i«_l_,ll_ |
"1! - |

=

N

B

| |

In PASSPORT, 102 SMDs { right ) do the work of
ordinary transistors, nesistors and capaciions

PASSPORT comes with a leather
case and reavels like a pro, in vour
briefease or in vour pocket— 1o the
job for ps in the company car, on
airplanes for use in far-mway rentals,
Just install on dashiop or visor, then
plug into the lighter PASSPORT keeps
such a low profile. It can be on duorny
without anyone noticing.

Small means
an easy fit in the briefcase

One more PASSPORT con-
venience — cill us direct IUs toll free.
Wi make PASSPORT in our cwm
Factory and we'll be happy o answer
any questions vou may have, I vou
decide to buy, we'll ship vour
PASSPORT within 24 hours by UPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guaran-
tees 48-hour delivery,

1f vou're not satisfied within 30
days, return PASSPORT, We'll refund
vour purchase and vour return ship-
ping costs. There are no hidden
charges.

Isn't it time for a PASSPORT of
VOUT OWT?

et PASSPORT

D 1985 Cincinmati Microwave, Ine

RADAR-RECEIVER

Call Toll Free 800-543-1608
Cincinnati Microwave

Department 100-068-C15

One Microwave Pliea

Cincinnati, Ohio 452960100



hat's Madonna, Bruce Springsteen and Dire Straits doing in POPULAR

MECHANIUST Are we turning into Rollitg Stone? Hardly, The faet is,
youcan't go to a rock concert today without being confronted with leading-edge
electronics technology. And technology is one of the things this magazine is all
about. With computers controlling lazer lights, sound mixing, smoke effects,
explosions and every other facet of the show, it's a wonder musie is still part of
it. Of eourse, the music is still the heart of rock and roll. But high-tech runs a
close second these days, Read all about it in this issue starting on page 99, . . |
Mike Kitain, also known as The Power Broker among Corvette cognoscenti, is
one guy 1 really envy. Imagine mak-
ing vour living by buying and selling
the crewme de lo erenie of the Cor-
vette world, Nothing but the best
tripower, big block and fuel-injected
cars for Kitain. His Corvette Enter-
prizes in Passaic Park, New Jersey,
is probably the largest Corvette bro-
kerage in the country. Kitain's repu-
tation among Corvette people also
gives him access where others are
denied. If it weren't for Kitain and
hiz eontacts in the inner sanctum of
the world of Corvettes, we'd never
have had our story on the 1990
Corvette, which appears on page 60,
We can't wait to drive one. ...
When Outdoors Editor Tim Cole
came in and said he wanted to do an
article on 330,000 shotpuns, 1
reached for the phone to order a straitjacket. Onee | calmed down, Cole
convineed me that there was a faseinating story here. What makes one gun eost
as much as some people pay for their home? Or as much as two ears? To get the
answer (page 106), Cole traveled to England to visit the premier gunmakers of
the world—Holland & Holland and James Purdey & Sonz. Yes, there is such a
thing a= a £30,000 shotgun, and people buy them. And while such a gun may be
little more than a curiosity to you, Cole's words about $300 shotguns may be
more meaningful, if less fantasylike. . . . How many of yvou have asked, “What
kind of car should 1 buy?" Probably all of vou at one time or another, We try to
help vou make an intelligent buying decision with our road tests and other
automotive articles in PM. But what if you need still more help? Now you can
call The Car Consultants, The Car Consultants are a former Detroit Editor of
this magazine, Gary Witzenburg,
and a former editor of Rood &
Track, Dean Batchelor. Both Wit-
zenburg and Batchelor are truly car
enthusiasts and ear experts. For a
modest fee, they'll listen to your
needs, desives and budget, Then
they'll research the car market and
make recommendations on what you
should buyv. For more information,
contact The Car Consultants, PO
Box 1004, Woodland Hills, CA
91365, "Til next time.

2?7

{Mdham

Cole [left] with Jeremy Clowes,
Holland & Holland marketing director.

Batchelor [left] and Witzenburg
are The Car Corsultants.
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Wise Buy

When you match an outboard to your new boat,
go value shopping, not bargain hunting.

Your outboard is an important part of
your boating investment, so be sure
you get the best value,

That means getting an outboard
that's technically advanced, like a
Johnson® to give you more important
features now, better resale down
the line.

And it means not settling for
anything less than an outhoard that
performs like a Johnzon. Fast.
Strong. Smooth.

The outboard you choose should
have a simple and precise oil-
injection system, a rugged single-

piece crankshaft you can count on,
and full corrosion protection. Like a
Johnson.

And value means an outboard with
a reputation for dependability, one
that's backed by a nationwide
network of servicing dealers with
parts in stock when you need them.
Like — you guessed it — Johnson.

Truthis, you're going to find that
no ather outhoard comes close to
measuring up to Johnson value, And
that's why, throughout the world,
mare boaters run Johnson outhoards
than any other brand.

Ask about the optional OMC 1+2™ --r‘. -

Extanded Protection Plan available - h ns a n
from your Johnson dealer. For the —— —

name of your nearest Johnson dealer Number one in the world

call 1-800-255-2550. £1886 Outhoerd Marime Corporation. All rights reserved,




Imports

lf'.‘t big Mack ever hits me
from behind, I hope I've
adjusted my head restraint
properly. And if [ have to
dodge a drunk, 1 hope my
car's responsive enough to
get me out of harm’s way,
BMW iz one car company
that prides itself on building
active and passive eafety
into its models. But that
doesn't mean we're off the
hook. Ewven with built-in
safety features, the respon-
sibility to buckle up and ad-
just head restraints is the
driver's (in some BMWs, dis-
plaving the height of luxury,
head restraints are power
operated),

o

Switch on new automatic se-

And only the |

driver can utilize a car's ac- |
tive safety potential—using
a steering wheel and a couple

lects sport, economy or manual.

Student In 5351 dodges pylons at BMW/Skip Barber Driving School.

of pedals. The best way to
sharpen your use of these
controls is with some g-whiz
training—{feeling  p-forces
while skidding, swerving
and braking somewhere safe
with an instructor at your

Chris Hartford gets tips from
instructor Terry Earwood before
practicing skid control In 325e.

side. The zafe place for us
was at the Lime Rock track,
which is one of the locations
where BMW is conducting
an advanced driving school
with former racer Skip Bar-
ber and his first-class cadre
of instruetors. In the l-day

{ session, we unlearned bad

habits and practiced control-
ling skids, while quantum

The L7 is the super-luxury wver-
sion of BMWs 7351 4-dr. sedan.

leaps in skill level were made
by wvoung drivers never
versed in emergency han-
dling in driver education.
The best investment you can
make in your future safety
on the road is this 1-day
course (3400). Even better is
the 2-day program (8700).
Enrollment is through local

BMW dealers. There's also |

no harm, figures BMW, if
you develop a keen apprecia-
tion for its cars.

BMW’s cars are easy to
appreciate, All models now
mount G-cylinder engines
and feature antilock braking.
Best value are the 3-series
care—under $23,000, The
entry-level 325 (2-door or 4-
door) uses the 2.7-liter Six
(121 hp) and includes as stan-
dard just about anything
you'd want: air; sunroof
sound system; power steer-
ing, locks, windows, mir-
rors. The 325e 15 a luxury 4-
door that gets leather seats,
electric sunroof and cruise
control. The 326es, a sporty
2-door, has special seats,

suspension, lights and aero-
dynamic body parts.
In the 5-series, the b28e is
the mild sedan and the
535 is the wild, 182-hp
4-door. In between is
BMW's first diesel,
the 524td turbodiesel. In-
troduced the middle of last
vear, it has an 11-second 0 to
60 and 106 mph top speed.
BMW's big luxury sedan is
the 7361 with its leather
seats, wood trim, full power
asziats and 3.5-liter Six. The

Sporty 325es, set up for the
enthusiast, has firm suspension.

LT takes luxury to the nth
power, including full leather
interior. Airbag in the steer-
ing wheel hub iz standard, as
is a new electronically con-
trolled automatic transmis-
sion (optional in 7351, 535i
and the 635CS5i coupe). It has
a J-position switch on the
console for choice of S, E and
1-2-3 modes. In E, shifts oc-
cur at relatively low speeds
for fuel economy. In 8, or
sport position, upshifts are
at higher speed. In 1-2-3, vou

| pet full manual contral,

Look out for the Legend

Next month at Acura dealer-
ships, Honda rolls out its
maost expensive car to date,
the Legend. Honda Motor
Co. makes it in Japan, but
lest it be confused with those
other “cheap” Hondas, the
F1B,000 Legend is being
marketed through a sepa-

| rate division.

To set it apart farther,
Honda insists that Acura
dealerships be at least a doz-
en miles distant from dealers

who sell Civies, Preludes
and Accords. Honda is the
first of the Japanese carmak-
ers—the rest are right be-
hind—to take aim at the lux-
ury market, The frst
victims may be the Europe-
ans with cars that have

eased over the $20,000 mark
in recent years: BEMW, Audi,
Volvo, Saab, And since “Jap-
anese Mercedes" is a tag
hung on Honda, even M-B
CArs are a target.

Legend Xi, 3000 pounds of luxury., has 160-hp, 2.5-liter W&,
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Gamshaft and Valve Train
Technical Information Series

irst Performance Cam and
Lifters warranted for
the life of your car or truck

You read it right—lifetime *
warranty! Crane Cams is proud
to be the first major cam com-
pany to put its warranty where
ite mouth is. If you buy any new
Crane hvdraulic camshaft and
matching hydraulic lifters, and if
they ever prove defective, we'll
replace them—FREE —for aslong
4S yOU OWN YOUr car.

~ New kit includes Cam
Lifters, Lube Hard- ware and
instruckions.
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Chances are you'll NEVER
need such a comprehensive war-
ranty. Obviously, we didn't get
to be the world's largest perfor-
mance cam company by giving
away free cams. But if you saw
the quality control steps that go
into every Crane cam and valve
train component. you'd realize

why we're 30 confident about
our guality and dependability.
Crane Cams is an absolute
powerhouse of technology. You
can see it in the winner's circle
of virtually every form of motor
sports. You can see it in the
ui.ikra high-tech computer-
controlled manufacturing equip-
ment we use. And you'll see it
for yourself when you ex-
perience the power, throttle
response and outstandin
reliability that comes with genu-
ine Crane engine components,
Fact is, a performance cam and
lifters is the single most power-
ful modification you can make in
an engine, and frankly, we make
the best. If you're looking for
erformance—without prob-
ems—we invite you to take the
final step up to Crane. It's high
riformance that lasts a
ifetime.
% See pur written limited lifetime war-
ranty for full details,

RANE
ams

If we build it, you know it's right

Crane products are available consumer direct. Camshaft part number 11390) (shown)—
$102.24. Lifters shown part number $9277-16—5090.88. Add $10.00 shipping and handling.
Send to Crane Came, Inc., 530 Fentress Bhed., Daytona Beach, FL 32014,
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Photography

f Santa recently left
camera equipment,
binoculars or a telescope
by wyour hearth—take
heart. There's still time to
snatch a last glimpse of Hal-
ley's Comet before this onee-
in-a-lifetime (for most of us)
phenomenon zooms beyond
the sight of earthbound mor-
tals.

Last seen in May 1911, the
peripatetic space-ham began
its current theatrical run in
November, then dipped be-
hind the Sun for a winter
tan. The comet is expected
to look marvelous when it
makes its return engage-
ment this month—brighter
than before, and wearing a
longer train.

You'll have 'til mid-April
to catch the act before it goes
on another 75-year road tour
to other partz of the uni-
verse. The farther south you
are, the better—the South-

"Halley.

Bracket/Scope by Spira-
tone lets you track com-

et through telescope
while camera makes

time exposure.

ern Hemisphere being best

of all. But even as far north |

as 42" above the Equator
{the latitude of New York)
vou'll be able to spot Halley
in the predawn sky, slightly
above the southern horizon.
In fact, you'll =ee it juxta-
posed near the Milky Way
this month.

To help you observe and
photograph the comet bet-
ter, we've collected these
tips from knowledgeable
makers of camera and optical
equipment. First, though,
we'd like to make a sugges-
tion of our own.

A great deal of hoopla at-
tends major astronomical
events such as the return of
But many other
beautiful sights routinely
shine in the night sky,
though they ravely grab the
quantity of limelight that a
Halley does. After this trav-
eler becomes & memory,

make the most of your equip-
ment to observe and docu-
ment the space dwellers that
entertain us all the time. The
hints provided here are
timed for Halley-watching,
but they apply equally well
to other astrophotography
opportunities,

® [f your camera can take
time exposures, it's fine for
ghooting stars. To capture
Halley, keep the shutter
open for 5 to 60 seconds, but
be sure to use a cable release
and sturdy tripod to mini-
mize vibration.

B The eamera's standard 5-
mm lens will do fine. Focus
at infinity, and open the ap-
erture to its widest (fastest)
setting. For special effeets,
experiment with wide-angle
and telephoto lenses,

® For dramatic closeups, at-
tach vour camera to a tele-
scope. Adapters for this are
available from photo special-
ty stores. Just remember—
telescopes  and telephoto
lenzes have high magnifica-
tion but narrow angles of
view. With a 50-mm lens (or
lower) you'll grab more of
the comet's tail.

m Use films that give you
the best combination of high
speed and fine grain. ASA
1000 film (=lide and print) is
faster but grainier than ASA
400. Try both.

8 Pictures of the nighttime
sky might appear as under-

or unexposed frames to your
processing lab. Give instrue-
tions to print (or mount) all
yOur exposures.

® Light (and heat waves)
ean obscure or distort your
view of the heavens. Shoot
away from city lights (and
moonlight). Cold weather is
preferable and perhaps un-
avoidable, so take standard
winter precautions, Keep
the batteries warm, advance
the film slowly to prevent
static and tearing, don't let
condenzation form in the
camera,

A final word on Halley:
While you photograph the
comet at long exposures, the
Earth and stars continue on
their courses. This means
your picture will show other
heavenly bodies besides Hal-
ley as streaking stars,

If you like this effect, fine.
But if you want a still, starry
background for Halley to
show off against, you'll have
to track the comet with your
camera. Spiratone’s Brack-
et/Scope enables you to do
this, The attached teleseope
lets you see and follow the
comet while you're making
the exposure—sinee an SLR
camera's own viewfinder is
closed when its shutter is
open. The Bracket/Seope
costs $100 with 3-way pan-
head, $140 with geared
movement. Call (7T18) 386-
2000 to order. ™

PM PHOTO ALBUM

The lack of color in black and white images creates an opportunity o
exercise one’s imagination. Responding to new public interest, many
labs, including Kodak, now process monochrome films.

Improving black and white pictures requires the understanding thal
these films do not perceive colors in the same way our eyes do. The
film tends to be more sensitive to certain colors, such as blua.

To create black and white images with the same “relative bright-

ness” that we are
used to seeing among
colors, use a Mo, 8
(yellow) filtter on the
lens, For dramatic
skies use a No. 25A
red filter to absorb
haze-producing ulira-
violet rays.
Filters can also be
used lo increase con-
trast between colors.
To lighten a color, use
the same colored fil-
ter. To darken a color,
use the complemen-

tary colored filter. Ftadmduruﬂnmmn'plmamarym as are
blue and yellow. The left half of this cloudy beach scene was shot
through a 25A red filter. It's more dramatic than the right hall, for
which no filter was used —Armand Ensanian
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Purcell Mountains.
A rugged place for a smooth whisky to start.

WESTERN CANADA—The
hardest part of the climb-
ing is just getting enough
air. | gulped it in. Icy. Thin.

And then we stopped,
and looking around took
my breath away all over
again.

Later, thawing out by the
fire, we knew we'd been
someplace we could never
forget.

Over Windsor Canadian,
#, we talked about it all night
long. That's some smooth
whisky.

% [t's made from water
that runs down from the
glaciers. They use the
local rye. And that high,
clean air must have some-
thing to do with the way
Windsor Canadian ages.

Rugged country. Smooth

whisky. Both unforgettable.

WINDSOR

CANADAS SMOOTHEST WHISKY.

CAPRADHAN WSy —& BLEMD « 80 PREOF « IMPOATED AND BOTTLED BY THE WINDSOA DISTILLERY COMPAMY NEW YOR M ¥ £ 1



SURGEON GENERAL'S WARNING: Quitting Smoking
Now Greatly Reduces Serious Risks to Your Health.

Kings: B mg "tar;” 0.5 mg nicoting
av.per cigarette, FTC Report Feb "85
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BY WADE HOYT

Smooth roads, light traffic on autobafhn make high speed possible,

ne of the jovs of driving in Germany is being able to take

a car out on the autobafin and see what it'll do. That's
because many sections of autobakin have no speed limit, and
yvou can belt along at well over 100 mph. Most Americans
view thiz as sheer madness, but Germans seem to eonsider it
a God-given right. At least until recently, when environmen-
talists tried to impose a 62-mph speed limit to reduce auto
emissions suspected of killing trees.

German carmakers opposed this vigorously, arguing that
unlimited speeds have made German carzs the best in the
world. They have a point. When the aufobahns were first
opened in the "30s, many drivers went out to do what came
naturally, and the roadsides were littered with blown en-
pinez. German carmakers soon learned to build engines that
could run at top speed for hours on end, instead of just
minutes. Brakes and suspensions were improved, as well,

difference in roadside pollution, preserving one of the best
rides in the world: no looking over your shoulder for police,
just stand on it! Alert, law-abiding drivers who keep right
and watch their mirrors help to make it all possible.

14

A 10-month test proved that speed limits made little

At 130mph in a Mercedes. your worry is 150-mph Porsches, not copsl

Pontiac’s fwd &000 SE provides sports performance in a wagon.

No tail waggin’

The last time we drove a GM
A-body station wagon (see
Long-Term  Test Reports,
page 63, July "84), we were
not impressed. Sloppy han-
dling and poor quality were
high on our list of com-
plaints. The new Pontiac
G000 SE shows what can be
done with this platform.
Equipped with P195/7T0R14
Eagle GT tires on 14-in, cast-
aluminum wheels, 28-mm
front and 22-mm rear stabi-
lizer bars and Electronic
Ride Control, it is one of the
best handling station wagons

in America. There's no tail |

wagging at highway speeds
and no washing out in turns.
The 140-hp 2.8-liter V6 pro-
vides satisfying  perfor-
mance, Leather steering

wheel and bucket seats make
it a real sports wagon,

| The real Taurus

Although the Ford Taurus
and Mercury Sable officially
went on sale Dec. 26, we'd
been driving prototypes
gince early 1985, We finally
got to drive a real produc-
tion-line Taurus for a few
weeks and were very im-
pressed. The car had a few
startup plitches: fit and fin-
ish were not up to Ford's
recent high standard, the
ride was wvery jiggly on
rough roads, and the auto-
matic transmission occasion-
ally threw a hard shift. But
otherwise, this ecar has the
potential to be one of the
best U5, sedans ever. Han-
dling and performance are
outstanding for a family car.
We can hardly wait for a
performance model, which
Edsel Ford says “will be like
the Pontiac 6000 STE."

Peugeot's already good 505 Turbo is improved and smoother.
Peugeot puffer is a real smoothie

Probably one of the most
under-rated  performance
cars in the world is the Peu-
geot 506 Turbo Sedan. This
car 15 so smooth that it
doesn’t seem to be going as
fast as it is. When we last
tested one (see The Sports
Sedans, page 92, March "85),
we said, “For such an attrac-
tive and comfortable car, the
performance is uncanny.”
That performance included
16.7-se¢. Yi-mile times at 82
mph and handling that ri-
valed the best Europe had to
offer in the big-buck (£18,000
to £24,000) sports sedan
class. For 1986, an intercool-
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transmission.

er has been added, upping
power modestly from 142 hp
to 150. More important, the
power peak has been low-
ered from 5600 rpm to H000
and the new, smaller turbo
has much less throttle lag.
The interior features a
major improvement in the
dash and controls. Gone is
the forest of control stalks
with their effete script la-
bels, replaced by a modern
“Euro-tech” design that's
much easier to live with.
This year the turbo motor is
available on the big Peugeot
wagon and with automatie
™
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NISSAN
INTRODUGES THE
MOST IMPORTANT

TRUGK ADVANGE
IN 25 YEARS.
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_THENEW HARD

FROM NISSAN—A TOTALLY NEW MORE POWER THAN EVER
- LINE OF TRUCKS Introducing a full line Totally re-engineered. A full line of

X of trucks so tough, so powerful, so fuel-injected trucks. With a re-geared
bold in styling, they could only be powertrain that delivers more real
called Hardbodies. A revolutionary power and torque to the rear wheels.
concept in compact truck design from Available with the biggest engine of
Nissan, the company that invented any compact truck. Nissan's new
the compact truck. 3.0 litre overhead cam V-6.




BODY NISSAN

BIGGER INSIDE Totally re-designed. BIGGER DUTSIDE Totally re-shaped.
Nissan created this new truck around With hot-rolled steel wrapped around

its most important payload—you. With the longest, widest, most aerodynamic
the biggest, broadest, roomiest cab in truck Nissan's ever built. And the

any Nissan. biggest cargo box of all leading standard

compact trucks. The Hardbodies. Bold.
Taut. Muscular.

ALl
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¥ & The Nissan SE King Cab® 4X4
- Optional fight bar, grille and brush guard
shown here not availabie until April '86.




NISSAN-O0UR MOST POWERFUL

EVERY TRUCK FUEL-INJECTED
Regular Bed. Long Bed. King Cab®
4X2. 4X4. The whole line fuel-injected
for more power and performance.
With a new 5-speed manual trans-
mission standard throughout the line.

BIGGEST V-6 IN THE CLASS Workout
the biggest engine in any compact
truck ever—Nissan's new 3.0 litre
overhead cam V-6. With 140 horse-
power, no other compact pumps ot
more power. Or, choose Nissan's twin-
spark, hemi-head 2.4 litre NAPS-Z
engine. It's got the most power—106
horsepower—and torque of all the
Ieamng standard model compact trucks.

J&::.

@

Nissan SE King Cab 4X4 in Thunder Black

NEW FUNCTIONAL AERODYNAMICS
Nissan knows that power alone
doesn't make a truck great. It takes a
truck designed with agility and finesse,
too. Witness the new Nissan—the
airfoil roofline, raked windshield,
sloped hood and flared fenders. They
weren't designed to make this
Hardbody the sleekest, hottest-looking
truck on the street—they're a function
of aerodynamics designed to

improve performance, reduce noise,
and deliver a smoother nde.

Standard Regular Bed 4X2 in brght red—
Missan's lowes] sticker-priced Hardbody




LINE OF GOMPACGT TRUCKS EVER

BUILT TOUGHER FROM THE featuring a beefed-up independent ONE-TON PAYLOAD For extra-big
GROUND UP Every Hardbody truck is front suspension—creates Nissan's loads, Nissan's got an extra-big,

built around a new, reinforced box-ladder best-ever ground clearance. And extra-tough Hardbody—the new Heavy
chassis as tough as the steel from more galvanized steel is used in its Duty Long Bed. V-6 powered, it's got
which it's cast—a chassis that handles underbody and sheet metal for even an 88" bed and a 2000 Ib. payload.

a 1400 Ib. payload on all the more rust resistance.

new E, XE, and SE models.

A clean new underbody design—

oy Batin i
Fiafiny

Nissan Xk Long Bed 4x4



NISSAN-OUR BIGGEST, WIDEST,

BIGGEST CARGO BOX Double walls of
steel shape a cargo box so wide and
deep, this new Nissan has the biggest
cargo volume of any leading standard
compact truck. It's wider, too, between
the wheel wells, accommodating a
wider track and bigger tires. Incredible
attention was paid to even the smallest
details. Case in point—the tie-down
hooks. They're hidden—set into the
cargo-side walls

until you pop

thern out. These

patented pop-up

hooks are a

Nissan exclusive, standard on all

SE models.

BIGGEST, FATTEST TIRES The biggest,

widest (P235/75R15) factory-available
tires of any compact truck are standard
on the SE 4X4. If the biggest aren't big
enough, trick-out the SE with Nissan's
optional 31 X 10.5 R15's mounted on
new alloy wheels. It's the hot set-up.
BIGGER KING CAB" America’s
best-selling extended-cab compact
truck is now even better—and bigger.
With more lockable space behind the
buckets—tfor people or cargo. This
new King Cab* introduces hideaway
jump seats that fold flush into the side
walls—another Nissan exclusive. And,
new side windows wrap into the roof
for extra visibility.

BIGGEST, ROOMIEST CAB—
DESIGNED AROUND YOU Move into
Nissan's biggest cab ever, Discover
roominess head and shoulders above
anything you ever expected in a compac
truck. Look through the big side
windows and huge windshield—the
visibility is Nissan's best ever. New
insulation and aerodynamics combine
to dramatically reduce interior noise.
Ventilation is improved, too. Nissan
calls it ergonomics. You'll just call it
intelligent. With full instrumentation
laid out the way it should be. Easy to
read. Easy to reach.




ROOMIEST TRUCGKS EVER

WIDE CHOICE OF DPTIONS There's a
Hardbody truck for everybody. Regular
Bed. Long Bed. King Cab: 4X2. 4X4.
The long list of options includes the
only 4-speed overdrive automatic
transmission in any compact truck. A
big, new air conditioner, A Power
Package (available with Sport
Package) with power windows and
doorlocks, cruise control, vanable
intermittent wipers, dual electric
outside mirrors, and a superb AM/FM
stereo cassette 4-speaker system. And
the list goes on. Outfit a Hardbody
truck any way you want—there will
never be an ounce of fat on it.




Ii__\“)‘ NISSAN TRUCKS REGULAR  LOMG KING REGULAR  LONG KING
Qe , _— DIMENSIONS AND WEIGHTS BED BED CAB* BED BED CAB*
P ; 442 %4
@ STANDARD 42 @ Wheaibase (in.) 104.3 116.1 116.1 104.3 116.1 116.1
[ p— Length Overall (in.) 174.6 140.0 1800 174.6 150.0 180.0
e |mh]—_;_ Width (in.) 65.0 65.0 65.0 66.5 66.5 66.5
@. '@}. I;Ien;tht {in.) . 62.0 62.0 62.0 6.7 66.7 BE6.7
rack—Front {in.} 54.9 54.9 549 561 561 56.1
Track—Rear (in.) 54.5 54.5 54 5 54.5 54.5 54.5
Headraom—(in.) 393 393 9.3 303 393 393
Legroom={in.} 422 42.2 42.6 4922 422 42.6
KING CAB" 4¥2 Shoulder Room {in.) 55.3 55.3 55.3 55.3 55.3 854
= Payload (ib.)' 1400 1400 1400 1400 1400 1400
T — ”_\m—;_: Bed Length (in ) 726 880 734 72,6 880 734
X . ' I. b | Bedwidth (n) 59.8 59.8 50.8 59.8 59.8 50.8
@ @ {Between Wheel Welis) 41.7 a1.7 .7 41,7 4.7 4.7
REGLUILAR BED 4X4
: Bed Depth (in.) 17.1 171 7.9 171 17.1 1T.1
Transmissaon (std.) ms0D° Ms00 MO0 M500 M50D M500
Transmission (opl) AdQD- A40D A40D /A A NA
NISSAN TRUCK ENGINES 2.4L 14 J0LV-E
Displacement {cc) 2389 2860
Horsepower & rpm 106 & 4800 140 & 4800
Torque (ft. lbs.) @ rpm 137 & 2400 166 @ 2800
Induction System Single Point Fuel-Injection Single Point Fuel-Injection
KING CAB" 4x4

Hedy Duty Pagload fvailabie 2000 e 'Regular Bed Stendand Paygload 1000 s "Wanual 5-Spsed Oweidnae  Elauiomane 4 Speed Deesiddive

Missan trucks are available with a wide choice of tim levels (STD, E.
EEH XE, and SE), exterior colors (M—inciuding 3 great new two-tones). m
YouR and interior colors (4—including a new dark red)
THE NAME IS

NISSAN




ast November, Lym St
James flat-footed the
Ford Mustang Probe GTP
coupe around the high-
banked 2.66-mile Talladega
International Speedway at a
lap average of 204 mph. That
established a new women's
closed-course speed reecord.
Closed-course speed record
attempts don't seem to gener-
ate the kind of excitement
that accompanies assaults on
straightaway records, That's
probably  because  the
ight-line land-g -re-
cord machines like Richard
Noble's massive jet-powered
Thrust 1 are so exotie in ap-
pearance—and the numbers
aszociated with their veloci-

speed marks set on traditional
racetracks. In "84, Noble seta

mph, while the official closed-
course record is by Mark Don-
ohue at over 221 mph.
Donohue set his mark on
the NASCAR stock-car track
at Talladega, Alabama, in Au-

Motorsports

ties are of such magnitude— |98
that they dwarf the high- [F==

land-speed record of 633.468 |

Closed-circuit records

er-mLynn.JmpmuwmmzmmMmgm permitted by

had come out of a year-long
retirement to drive Roger
Penske's new Formula One
car on the European Grand
Prix circuit. But for the re-
card attempt, he retrieved
the Porsche 917-30 he'd used
to win the 1973 Can-Am
championship.

The Porsche was a remark-
able car. It was developed
from the 12-cylinder 917 en-
durance racing coupes that
had signaled the German
firm's transformation from a
producer of quick, small cars
to a supercar builder.

In its normally aspirated 5- |
liter form, the 12-cylinder en- |

gine produced perhaps 500 hp | qualifying record set by Bill

and could propel the sleek;
low-drag 917 long-tail eoupe a
| reported 240 mph! Turbo-
| charged, the engine produced
as much as 1000 hp on the
dynamometer. In race trim,
fitted in the Cam-Am road-
ster, it generated about 800
hp. But the terminal velocity
for the Can-Am car wasn't as
high as the less-powerful en-
durance racer. Since the
Porache enjoved a huge
horsepower advantage over
the other Can-Am contend-
ers, what Porsche engineers
had done was to trade off
some of that extra horsepow-
er for increased downforce.
The higher cormering speeds
the added
downforce more than made
up for the loss of theoretical
top speed,

5t. James' run at Talladega
last November was made in
one of the most potent road-
racing cars ever conceived.
With itz advanced, modular
chassis’body construction, it
weighs 1980 pounds. Its 2.1-
liter 4-cylinder turbo-motor
kicks out about T10 hp.

But the 204.223 Lyn re-
corded on her last of four
lape—absolutely flat out all
the way around the track—
fell short of Donohue’s mark
| by a wide margin, and failed
even to match the 209-plus
mph NASCAR stock car

| Elliott in a

| most, 650 hp. Why wasn't the
| more powerful Probe, with

7 before him, A.J. Foyt. The 4-

| hp. That should be able to

i Thunder-
bird. That eqr has the frontal
area of a barn door and, at

less frontal area, faster?

It's not that St. James isn't
a good driver. Ironically, the
fault lies in the basic design of
the road-racing car, which
compromises top speed for
cornering power. The T-Bird
has no ground effects, and
because NASCAR rules foree
a basically stock body con-
tour, despite a larger frontal
area, the T-Bird has less drag
than the Probe.

Actually, Donohue’s record
was unofficially broken five
vears ago. Volkswagen builta
special record car, which fea-
tured a very narrow width,
and ultrastreamlined, low-
drag bodywork. The C; was
low enough that all it required
was 175 hp from a turbo-
charged diesel engine. Grand
Prix champion Keke Rosberg
circled the 5-mile high-speed
banked test circle at Nardo,
ltaly, for an howur at a best
speed of 224,84 mph, Because
VW never applied for an offi-
cial sanction for its attempt,
the record is unofficial. Ros-
berg, who has a reputation for
fearlessness, later described
the drive as the most fright-
ening of his life,

If anyone is a candidate to
break Donohue’s record, it's
the man who held the record

time Indy 500 champ has a
special car being built in En-
gland at March Engineering.
It features a March 85C Indy
car chassis, covered in a low-
drag envelope body. There
are rumors that the engine
will be an experimental Olds-
mobile capable of over 1000

gust 1975. Earlier that year, : _ _ — | kickthe record up to 235 mph,
the former Indy 500 winner | MMIPmrﬂllhﬁﬁﬂH ﬂ'l'ldan'Hi-thmnrd even at Talladega! ™
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. f you want the clear, dy-
namic sound of the digital
Compact Disc in your ear,
you can spend $500 to $600
on an automotive CD player.
Or, you can opt for a more
versatile portable CD play-
er, and for $20 pick up an
adapter that will let you play
it through your car stereo
system.

Most personal-size porta-
ble CD players are priced at
about £300, and discounts
aren't hard to find. So for
about half the cost of a car
CD player, you've got a unit
that ean go practically any-
where you can—and do dou-
ble duty as a home player,

For automotive

use,

FM too, might arrive here soon.

Sony adapter sold In Japan uses

The CDAS0 adapter by Sparkomatic sends digital audlo to radio.

adapters are now available
that let you play a portable
CD player through car ste-
reo radiotape players that
are not equipped with extra
CD inputs, 1 recently had
the opportunity to try two of
these adapters, each of
which uszes a different meth-
od for sending the signal
from the player to the car
stereo unit.

Sparkomatic’s CDALD
works by converting the CD
player's signal into an FM
signal and sending it to your
radio through the antenna
input. (Sony sells a similar
unit in Japan. We'll take a
look at it when it arrives
here.) You mount the
CDAB0D, which is about 3%
inches square and an inch
tall, anywhere that's conve-
nient. For power, a wire is
run from the
CDABD to a fused
terminal in the
car's fuse box,
You then diseonnect
your car’s antenna cable

from the back of your

radio and plug it into
the CDASD. A cable
from the adapter then
plugs into your car radio’s
antenna jack.

With the adapter in-
stalled, using a portable CD
player requires the connee-
tion of a single cable (sup-
plied) between the adapter
and the CD player. The play-
er needs power too, and if it |
is designed to operate on 9 |
volts, the CDASD can pro-
vide the juice by plugging a
supplied power cord be-

tween the adapter and the 9- <es

volt input on the plaver. Be
certain to check the voltage
requirements of your CD
player. If it requires some-
thing other than 9 volts, you
can still use the CDASO, but
don't use the power cord.
Use the player's battery
pack or a cigaret lighter
adapter cord,

With the player connect-
ed, you turn on the CDASD.
The power switch automati-
cally disconnects the car's
external antenna so that
only the signal from the CD
player is sent to the car's
radio. You tune the radio to
90.1 MHz on the FM band,
and you're in business. To
make it even more conve-
nient, you can preset one of
your radic’s pushbuttons to
90.1 for CD player use.

The other adapter I tried
was a prototype device from
Recoton that sends the CD
player's signal through the
magnetic playback head in-
side your car casszette deck,
The device, designed by FM
whiz-kid Larry Schotz, looks
like a cassette with a wire
growing out of it. At one end
of the wire is a plug that goes
into the CD player's head-
phone jack. At the other end
is a cassette shell, inside of
which is a magnetic head
similar to the one in your
tape deck.

The signal from the CI
player is sent to the Recoton
device's head, which hands it
off to your deck's head. To
use it, all you have to do is
insert the “cassette” into
your tape deck. The player is
powered by its battery pack
or a cigaret lighter adapter
cord.

At $19.95 each, both the
Sparkomatic CDASD and the
Recoton CD Adapter are in-
expensive alternatives to
buying an automotive CD
player. How well do they

24
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Sound from CD goes to tape
deck with Recoton adapter.

perform? Both worked just
fine for me, and | can't say |
detected any difference in
signal gquality between the
two. How good they sound in
your car will depend on the
quality of your existing car
stereo rig.

Because the CIX's signal is
fed to your speakers through
this gear, the clearness of
your unit's amplifier (and in
Recoton's case, your tape
section) will determine how
clean a CD signal yvou hear,

(f the two adapters, Re-
coton's is the most conve-
nient since there's nothing to
install. However, it does re-
quire that you have a tape
deck, and it doesn't offer a
built-in power supply for the
CD player as Sparkomatic's
adapter does.

Sparkomatic’s CIDDASD is
as easy to use as the Recoton
unit, but installing it isn't a=
easy as the company would
have you believe, The in-
struction manual says that
it's not necessary to remove
the radio from the dash, but
you've got to unplug the an-
tenna cable from the rear of
the radio, and in many cars
that will require pulling out
the radio. In most cases, it at
least requires disassembling
some parts of the car's dash
or console to reach the rear
of the radio. Also, wiring the
unit to the fuse box will be
easier on some cars. If your
fuse box iz under the hood,
you've got to get the wire
from the CDAS0 through the
firewall. Still, if you installed
your radio yourself, hooking
up the CDAS0 will be kid's
play. And onece installed, it's
unobtrusive and a cinch to
™
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Interstate, e
the battery that Starts This beautiful rare 1909 Lozier com-

peted in the most grueling

event possible for classic cars:
a cranky seventy year old. o
It not only completed the
10 day, 3500 mule coast-to-coast endurance rally, but fimshed thurd, within seven
minutes and three seconds of a perfect time,

What does it take to get a cranky 76 year old across the country? A quality
machine, a strong willed team, and a dependable Interstate battery. This year
almost five million Americans will replace their old worn out batteries with
new Interstate batteries at over 122,000 authorized Interstate dealers all
across America. And for good reasons. Today’s vehicles are loaded with more
electronics and need deep reserve capacity, as well as dependable starting
power. Interstate S G f

;%; B batteries hj':we 11'_hf.‘ E tarts reat or you too-
% ny “.ﬁ{, best combination of both.
11' ; 4 2 Even a toll free 800 number you == (T T e v e
YRACE!

can call if you ever have a problem. Ny - INTERSTATE'

ﬁpnnmu: of It’s nice to know vou are a part of the %%/
the Great American Race Interstate Battery system. ' BATTERIES
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BY STEVE TOTH

dryver, Model DE408,

Lately, I'm finding hardened

brown strips of material in

the drum. They appear to be
burnt strips of a gasket.

W.C. STEWART

MISSION VIEID, CA

You probably need to re-
place the felt seal on the front
lip of your dryer drwm., This
seal is cemented to the drum
lip and provides a tight fit
between the turning drim
and the front drum cover.
Without this seal, you risk
having keys, coins or other
objectz lefl in pockels fall
r.‘.'mug.‘t the space and short

Dryer drum seal
have a Maytag electric

out the heating elements,
To repair the dryer, you'll
need a new drum-lip seal,
part No, 3-11534, and a tube
of high-temperature adhe-
give, part No. 35880, The
seal costs approxrimately §6,
and the adhesive about £9.
Both are available at a local
Maytag paris dealer,
Disconnect the power to
the dryer and remove the
driyer vent duct. Take off the
rear access panel and dis-
connect the wires from the
thermostat on the blower
howsing, and from the drive
motor. The wires are color
coded to correspond to the
ferminals on the thermostal

DRIVE MOTOR
|5
| To replace a dryer’s
| felt drum-lip seal,

disconnect wires 1o
thermostat and drive
motor [abowve]. Then, |7 :,:'
remove cabinet from | ¢
dryer base. Apply  '0 4
new seal with high- | o °
tﬂnpﬂ:tmmmm,!q

DRUM

2 3
7

HIGH-TEMPERATURE  *
CEMENT _

FELT DXRLIN-
LIP SEAL

and the motor switch, If the
colors have faded, identify
each wire and ifs terminal
with masking tape tabs.

The wires feed into a har
ness attached to the dryer
cabinet. Since your next step
iz to remove the cabinet, it's
easier to disconnect the indi-
midial wives than to remove
the entire harneas.

To detach the cabinet, re-
move the three large Phil-
lips-head screws at the bot-
tom of each side of the
cabinel. Move fo the fromt of
the dryer and pull the cabi-
net toward you to fip it off
the base. Move the cabine

forward and sel it io one

gide, out of your way.

Yoiur will now be able to see
the front lip of the drum with
the felt seal—or what re-
mains of it. Scrape off the
old geal and adhegive with a
chizel or razor blade knife.

Put a bead of the high-
temperature cement on the
lip of the drum and let the
cement set for about one
minute, Apply a light coat-
ing of cement to the inner
surface of the nwew seal. Slip
the seal over the lip of the
drum and hold i in place

| until it bonds. Reassemble
the dryer,
Refrigerator
makes icicle
I have a Whirlpool no-frost
refrigerator, model No.
EHTI7T1HENRS. Water

drips out the bottom of the
ice maker at the end farthest
from the fill tube, and forms
a amall iciele. The unit works
okay, but the icicle iz getting
bigger, WILLIAM FOX

SAN DIEGD, CA

I suspect that either your
ice maker 13 not level, or a
mineral deposit has vl up
on the ice cube mold.

Place a level on the tup of
the refrigerator cabinet, and
check both fromt to back and
side to side to be sure the
cabinet is level. If not, reset
the two adjustable wheels
under the fromi of the refrig-
erafor until it sits level and
makes solid floor contact.

If leveling doesn’t correct
the problem, check the ice
cihe mold for mineral de-
posits around the high water

| from its connector. Empty
| the water and let the mold

| of wood, but take care not to

line, These deposifs act like
a sponge, drawing water
over the sides of the mold,
where it freezes,

Remaove the ice maker by
taking oul the three screis
holding it to the freezer's side
wall. Lift up the ice maker,
then unplug the power cord

atr-dry, then look for the
telltale white buildup.
These deposits are usually
quite hard and may need to
be scraped off wsing a piece

gouge the mold. Once the
mold is clean, apply a thin
ecoitt of nomforic silicone
grease—Whirlpool part No.
542638—to the top edge of the
miold. This should retard
any mineral buildup in the
future. For sanitary rea-
sons, throw away the first
two batches of ice cubes after
cleaning the mold,

Broken liner
[ have a 1961 Frigidaire,
model No, FDA-13T-61, se-
rial No. 56 A38086. Our local
appliance repairman says my
fine working unit is too old to
get parts for. | need a large
door liner and the breaker
gtrip for the bottom of the
door opening—both plastic.
Can you tell me where to find
these parts or how to repair
them? JOSEPH B. MILLIGAN
VASHON, WA

Frigidaire tells me the in-
terior plastic door liner for
your refrigevator is sl
available in limited guanti-
ty. The part number is
6587654, It costs about $40,

The breaker sivip iz no
fonger available. But Frigi-
daire has a liner repair kit,
part No, 8950026, that costs
about £12. It containg while
vingl tape 3 in, wide » 28 in,
long, with instructions for
repairing the eracked panel.
Ohrder door panel and repair
kit from gour local Frigi-
daire parts distributor. ™

IF o have a problem wilk any
appliance, send gour queation, along
iwith the model aud gevial wunibers,
[{7] ,4.Iﬂjhfrlllnrﬂ- Clinir, f"rlfmhlr Me-
chanicn, 225 West 3000 50, New
York, NY 10000, Soery, bul leliers
cauned B arswered  fodividaally,
Froblema of wide inferest will he
I.;llvgl.'h:ﬂ'ﬂFd F.II' :kl‘ﬂ Wrﬂ NN,
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BY JIM DUNNE

low is being developed
for both the Monte Carlo and
Grand Prix. The sheetmetal
and grille look like a Pontiac,
but the hubcaps bear the
telltale bow-tie insignia of
Chevrolet,

The front-drive chassis
marks a departure from the
popular rear-drive of GM's
G-cars (Regal, Monte Carla/
Malibu, Cutlass and Grand
Prix/Bonneville). Styling
cues from the current cars
are missing from the proto-
type. Taillights could be
used by either division. Note

he prototype shown be- |

Double-duty prototype

the door handle in the win-
i dow frame (B-pillar). Ponti-
ac is scheduled to replace its
rear-drive Grand Prix with
thiz type of car sometime in
the fall of 1987, while Chevy
! has a new Monte Carlo set
| for & year later.
| Sooner to appear in Ponti-
ac showrooms i8 a fast-
| backed update of the Fiero.
| With a rounded rear-end
treatment and sail panels ex-
tending the roofline all the
way back along the rear
deck, the car assumes a to-
tally fresh and somewhat
Italian look from the back.

World class in
five colors

Cadillar promizes a world-
clags car in its Allante, a
luxury sportster that will
compete with the best from
Mercedes, Porsche, BMW
and Jaguar. The 2-seat con-
vertible, set to go into pro-
duction this fall, will have a
body built by Pininfarina in
Turin, Italy, and an all-Cad-
illac suspension and drive-

performance,” reports one
Cadillae official, conceding
the wide power edge M-B
will have with its 341-cu.-in.
251-cu.-in. V8

train. “We'll give Mercedes |

Cadillac will use in Allante,
“But we'll have the edge in
ride, quietness, elegance,
maybe even handling.”
Cadillac also talks about
the “longest assembly line in
the world" for Allante. The
bodies will be assembled,
painted and outfitted with
interior trim in Turin, then
shipped by Alitalia and
Lufthansa in T47s to Detroit,
a distance of 3300 miles.
There, the drivetrain and

{ other mechanical parts will
be installed. Each 747 will
carry 56 bodies, stacked like
candies in a gift box. Clear-
ances between the car bodies

and the plane's bulkheads
are as tight as 2 inches,
though the cars were not,
officials insist, originally de-
signed to air-shipment size.

On the return trip, the
planes will carry U.8.-made
parts to GM's plants in Eu-
rope. SBome of these parts—
things like air-conditioning

els—will be installed by Pin-
infaring in the Allante bod-
ies, Other parts will be made
in Germany, Norway, Japan
(!} and France.

Sergio Pininfarina, whose
firm specializes in custom
body fabrication and design,
elaims that the final Allante
styling came, en toto, from

systems and instrument pan- |

claimed. “But on at least one
color, silver, there will be
subtle red piping in the
bumper face and along the
lower body sides.” Look for
the price to be in the 345,000
to $60,000 range. For that
price, you get 4-wheel anti-
lock braking, an air bag in
the steering wheel and even
4-wheel drive, if vou wish.

Why Kentucky?

Thirty states wooed Taoyota
in an attempt to get the big
Japanese automaker to lo-
cate {ts new assembly plant
in their tax region. Ken-
tucky won cut, but not for
the obvious reasons, like
closeness to markets and

Due at dealers now ks a new fastback roofline on Pontlac Fiero.

his studios in Turin. There
was virtually no interference
from GM stylists, though a
few minor decisions like the
type of door handle—pull
type in place of squeeze
type—were dictated by GM.
“What we wanted,"” explains
Pininfarina, “was a front end
that looked like a Cadillac.
For the rest of the body, we
wanted a wedge shape, both
for aerodynamics and for a
larger trunk.”

Contrary to earlier re-
ports, the Allante will not
have a plastic removable
roof, Instead, Cadillac chose
an aluminum roof to go over
the steel body. “I can take it
off by myself,” we were told
by a Cadillac official who
drives a prototype home on
occasion. “But my wife

T — . -

GM's Chevy-Pontiac “small car” group shares this ‘87 prototype.

needs help,- mostly because
of the size of the roof, not
because it's heavy.”

PM alzo learned that the
Allante, which was designed
against bogeys like 560 BL
and Porsche 928, will use
five paint colors—white,

& gold, silver, blue and a sub-

dued red. “We won't have
rally striping, or anything
gaudy,” the Cadillac official

suppliers. “Yes, we like the
idea of being on I-75, just
south of the Detroit-Chicago
axis where we will get many
of our U.S.-built compo-
nents,” a Toyota official ad-
mits. “But in the end, it was
just a feeling. Kentucky's
land and temperatures are
very close to what we have in
Japan. That's the best way 1
can explain it.” Toyota will
build Camry replacements,
2-liter family sedans, in a
plant to be built in the rolling
hills of bluegrass country at
Georgetown, Kentueky,
starting in 1989, For Ken-
tueky's ecstatic state offi-
cials, the Tovota “Oh, what a
feeling™ slogan is more than
a simple advertising state-
ment.

Bigger tires
Mot just in tread width, But
the diameter of tires is on a
trend to bigger sizes, too.
Fuel economy iz one reason,
road clearance and handling
are others. GM is looking at
tires and wheels of 17-in.
diameter for cars of the late
1980s. Ineiders expect that
Corvette will be one of the
{Please turn {o page 20)
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SURGEON GENERAL'S ’.l'l."'J.HNll'*][" Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May [Iamnlir:ate Pregnancy.




INSIDE IJETRL".IIT

{Contired from

first, and other sporty cars will follow

It's not easy

Building a new pickup truck sounds like
a vinch, compared with bringing out a
new car, But that's evidently not the
case. At least, GM expects a slow star-
tup of production of its new GMC and

Chevy pickups next fall. Se, instead of

dropping the old pickup immediately,
M will continue to produce it
bling both old and new models until the
new model pets into high production.

v ASEETN-

GM insiders expect the dual assembly
plany will continue for six months.

What's so different about the new
trucks? Biggest improvement is the
antilock rear brake system. [t
one of the pickup’s weakest features
rear-wheel lockup when running un-
loscled, Alzo, Chevy and GMC pickups
will have new cabs and interiors, with
the emphasiz on aero design for the
exteriors. Part of the phase-in period
will be used to make eertain that a full
line of trucks is alwayvs available,

Pontiac’s balancing act

[tz 2.5-liter (151-cu.-i

I’
BOVES

1.} d-evlinder en-

Gillette Research p!f‘ﬁ(:"l'tt‘a a revolutionary
shaving concentrate and brush in one.

BRUSH PLUS!
FOR A SUPERIOR SHAVE.

Brush Plus. A brush to lift your whiskers with the soothing warmth only a

brush

can give you. A concentrate with extra softeners and lubricants that are massaged

your beard. For a superior shave,

fwist the dial to send just t'f'lﬂlJ”h

rate into the brush, so each refill .jr[rl[jlhl*i an deliver months of notice, .1|1|'.

superior shaves

. This Caillenme Codnpany

. Brush Plus from Gillette. Refills in Regular, Lime, Sensitive Skin.

gine will have counter-rotating balane-
ing shafts similar to those used by
Mitsubishi, Porsche and Chrysler be-
fore the end of 1986. The Pontiac Four,
once known as the Iron Duke, is widely
used in GM's compact and intermedi-
ate-size cars, so the change, which will
produce operating smoothness, will
streteh across a great number of mod-
glz, The idea of the shafts is to set up
movement in the engine case that will
offset the natural movements that
cause vibration. At the same time that
the engine wants to move upward with
the force of the piston, the balancing
shaft will impart a downward force.
Side-to-side motions can be canceled by
the shafts as well. While the principle of
balancing shafts is an old one and dates
back to the early 1900s, its use in a
modern automobile engine was begun
five years ago by Mitsubishi in the 2.6-
liter Four it supplies to Chrysler.

Ford double header

Two sports ears are in the works at
Ford, one to sell in the $25,000 to
$30,000 class, the other in the $15,000
market. Scheduled to be on the road by
the end of the 1980s, the cars will both
come in from overseas. The higher
priced model is the GN34, a 2-seat,
midship-engine type that will be built
by Chausson, in France. 1t will report-
edly have a dohe V6 engine, and com-
pete against cars like Corvette, Re-
nault Alpine, Porsche %44 Turbo and
even Ferrari. Design and engineering
are under the direction of Ford's Spe-
cial Vehicles Office in Dearborn.

The second ear is code-named the
SA30. It will be built in Aunstralia, and
combine Ford designs with Mazda com-
ponents. This model will be styled by
ItalDesign of Turin and, though it is a
2+2 layout, it will not replace the Mus-

| tang or any other car in Ford's current

lineup. Look for this car to compete
with Pontiac Fiero, Mazda RX-T and
Toyota MR2. With the two new models,
Ford will eateh up with GM in offering
true sports car models in both the mid-
and high-price ranges.

‘Tokyo by night’

That sardonic description of electronic
instrument panels on some of the newer
cars is not one to which customers
subscribe. Subaru, in a study of what
customers want, found that the public
likes the bright panel lights. But auto
writers do not. So in the future, Subaru
will continue to offer the electronic
instruments, though not on every mod-
el. Look for other manufacturers to
take a similar approach. One suggested
solution: use electronic lights on the
instrument panel, but present them in
the shape of analog gauges, like the
traditional round speedometer, ta-
chometer and others. ™
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“The Army Reserve frained mein
electronics, but the surprise
is what I've learned about people.

rJFC ;b\uII'JTlTL'.l.Tl HfIT.III.'I_ CT‘I’P&]‘ Rﬂ.‘jﬁir

“The company [ work for sells and services color TVs, VCRs, and stereo systems. I'm in the servicing end of
it, the electronics repair shop. They hired me because of the training I received in the Army Reserve. It was a school
where [ learned a lot of things nobody else would have taught me. To me, electronics is interesting, fun, hands-on
kind of work. I even took my car stereo apart and fixed it. True!

“What | didn't expect, though, was learning a whole lot about people. About myself, to start with. And
.'|i:'|I'I|_'.'r ri‘.l._" L]I”h_"TI._'f'If :xl['h.l‘* ol P ";‘-;{' [ IMix ".'-.'ll:l':_ My e Hf'\l._”r‘.'l.' 'l.'-.'l:."l:‘:.'il.'f'li.i d T |f'.rl'|_ :lH-..E my two "-'l'-l."li.l}\'_"\- :‘l:-|.|-\-'\.|.;.<'|.| raining
| also deal with the public every day, customers with problems. To me

my situation feels great. And | see good things in my future, too.” ARMY RESERVE.
(Could the Army Reserve add wo vour skills and vour furure! BE You CA.N BE
Talk to vour local Army Becrutter abour ir, or call 1-800-USA-ARMY. ALL .
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DEERE [I[HIN=8 =01

RIDE IT
INTO THE NEXT
~ CENTURY

Ahead of every John Deere lawn and garden tractor
lies a great future. use one of the thlgs our tractors
are famous for is how long they last. Which is why more
people relé'mn]ﬂhn Deere than any other tractor.

Series 10-16 horsepower tractors, for
instance, let you change speed within any —without
{:lutclungnrs!uftmg or changing the speege:fra PTO-
driven attachment. )
Our 300 Series 16 and 18 h hydrostatic
tractors feature easy control of direction and speed with
just one lever.

And at the top of the line are our 400 Series
20-h r gas and diesel tractors with hydrostatic
drive and power steering.

But whatever the horsepower, you get a real

workhorse with a John Deere lawn andm?sn tractor.
All year through. Because you can add of optional
_;?}tljn Deere attachments for mowing, tilling, landscaping
SNOW.
So, while your tractor’s keeping busy, you'll be
pretty. Perhaps right into the next cen
mn%br the name of the nearest dealer, or atﬁug folder

on the John Deere Lawn & Garden Tractor line, call
800-447-9126 toll free (800-322-6796 in Mlinois) or write
John Deere, Dept. 50, Moline, IL 61265.

Nothing Runs Like a Deere”



Clhinic

1-story house, and

plan to add a family room
next to the kitchen. We have
an oil-fired hot-water heat-
ing system with baseboard
radiators. Would it be prac-
tieal to centrally air econdi-
tion our house? Can the
ducts be run through the at-
tie? And how would it be
powered? IRENE LEFFEW
HERMNDON, VA

It is possible—in fact, rel-
atively easy—to install cen-
tral air conditioning in a I-

l-lomeowners'

BY NORMAN BECKER, PE.

et

1-story central air

e live in a 1200-8q.-ft. | story house.

The basic
components of an air-condi-
tioning system are the com-
pressovicondenser,  ducts,
and a blower coil, or air |
handler.

The compressoricondens-
er is usually located outside
the house. Refrigerant lines |
run from the compressor!
condenser fo the blower
eoil—up the outside wall and
along the attic floor.

Unless the attic is ex-
tremely low and inaccessi-
ble, the blower coil is uswally
located there. The ducts run

DEHUMIDIFIED  pyaPORATOR COILS

along the ceiling beams to
ceiling registers located in
the various rooms.

When a blower coil is [o-
cated in the attic, mount i
on an inswlating material to
minimize vibration noise. It
should have an auxiliory
condensate drain pan locat-
ed below the unit to collect

1 overflow if the primary con-

:' densate  drain

hecomes

clogged. If your electrieal

service to the house is not af I

least 100 amps at 220 volfs, it
will have to be upgraded.

Worn shingles

The asphalt shingles on my
14-vear-old house are turn-
ing up at the corners and
have lost most of their white
mineral surface. My roof is
still serviceable, but I prefer
an unweathered, white,
white roof, Can the corners
be made to lay flat, and can
the old shingles be treated so
they look white again?
JOHN SODERBERG
DOYLESTOWN, PA

When the corners curl and
turn up, the roof deck and
underside of the shingles be-

| comte vilnerable lo water
| penetration by wind-driven

rain. If you down’t have too
many curling shingles, rese-
cure them with quick-setting
asphall roofing cement. Ap-
ply a dab about the size of a

| 25-cent piece under each cor-

COOL AIR
N REFRIGERANT LINES
- — = e
== | = srerusnbuct
e v I SLEHWER CEILING RETURN
]
AUXILIARY PAN | RETURNDUCT VWITH FILTER
SLIPPLY DUCTS

basic elements: an outside

f
[
| : | |
i T [
_____ s . vl e e e ih sk (e |
e ? - \.\H
/ ™
ELECTRICALPOWER .| ||
CUTSIDE AR ' REFRIGERAMNT s =
V1 LINES i
-
- = —-——"_T'E gg HE
i &
b OUTSIDE COMDENSING
LINIT
COMDEMSER COIL.  COMPRESSOR

Central alr conditioning Installed In a 1-story home consists of three

" & attic-mounted

blower coll and ducting to celling registers In rooms below.
Refrigerant lines run from the compressor to the blower coll.

ner, and press the shingles
down so they lay flat. You

| may have fo lay a weighted

board over badly curled
shingles. This repair should
be done on a warm day when
the shingles are pliable.
Quick-getting roofing ce-
ment is available at hard-
ware or roofing supply
stores.

Widespread curling, how-
ever, indicates that the shin-
gles have dried out and are
losing their ability to keep
the roof weathertight. In this
case, it's hardly worth your
time tryring to selvage them,
The same holds true for your

' disappearing mineral gran-

wles. They are pressed into
the asphall coating of the
shingles to provide a fire-
resistant surface, color and
protection from the sun's ul-

| traviolet vays. Granules of

d{.ﬁ'armi colors are available
to patch and match small
| areas, but since most of your
shingles have lost their gran-
ules, you'll have to reshingle
to get your white, white roaf.

Whistling line
Our water line has devel-
oped a loud whistle whenev-
er a faucet is turned on. This
oecurs with both hot and eold
faucets, indoors or out. Can
you help? FLOYD GALWAY
SALT LAKE CITY, UT

A whistling sound in the
plumbing systern is often
caised by water flowing at
high velocity past a constric-
tion. Since you hear a whis-
tle when any lap is opened,
the problem probably lies in
the section of pipe common
to all taps—the inlet water
service pipe, which containa
the water meter and, in

| many communities, a pres-

| sure-reducing valve. I sus-
pect the problem is in either
of these two components,

To check this out, get per-

| migsion from the water com-
pany o bypass the water me-
ter, The meter and reducing
valve uswally have union fit-

| tings for easy installation
and removal.

If the water meter is the

| culprit, ask the water com-
pany to repair or replace it,
If the pressure-reducing
valve is the problem, check
for sediment in the strainer
that could be constricting the
flow. Some older reducing
valves have brass strainers
that disintegrate. If a re-
placement strainer is not
available, replace the redue-

| ing valve. Neiwer valves have

| stainless-steel strainers that
can be cleaned,

You can also try momen-
tarily adjusting the pressure
reducer to a kigher or lower

| pressure. This might dis-
lodge sediment buildup. PM

D gowe have & Bovire-rdinignanes or
repair protlem? Sevwd’ of to Homeown-
ers” Climie, Papuiar Mechanics, 22§
West 57tk 5t New FVork, NV rocrs.
Letters cannol de auswoened indiona®
wally, bul problems of wide inferes!
il de algsenssed i fhe column, For
e honee-repair and milenanoe
heip, get Pifs Howe Care Guds,
L7245 poatpand, Send yowur onderr sl to
Papular Mechanscs, Bor 1084, Radio
City Station, New Yok, NV 1011,

S
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Science

BY DENNIS ESKOW

this summer and two
planned for next year will car-
rv a unique telescope rig into
orbit. It will be called Astro, a
bank of telescopes and sen-
sors that is expected to open a
new range of astronomy.

Astro was designed to it in
the open cargo bay of the
Shuttle, The rig, desipned
and operated by NASA's
Marshall Spaceflight Center
in Huntsville, Alabama, is to
be used for a range of experi-
ments, the earliest of which
will be to get a wide-field
image of comet Halley while it
iz still in our vicinity. While
this will undoubtedly be the
most publicized part of the
Astro missions, it won't be
the most important. The As-
tro rig includes spectrograph-
ic and camera equipment that
works in  the ultraviolet
range.

Among the major compo-
nents in the odd-looking As-
tro rig is the Hopkins Ultravi-
olet Telescope. It will be able

jects, In space, a 1Tth magni-
tude object is 2o faint that

no earthbound telescope
eould pick it up. Other ma-
jor components include the
Ultraviolet Imaging Tele-
scope and the Wisconsin
Ultraviolet  Photopolari-
metry experiment, affection-
ately known to astronomers
as WUFPPE.

The UIT will capture faint
objects with magnitudes simi-
lar to those captured by
earthbound  optical tele-
scopes. But sinee it will be
working in the UV range, it
will be able to pick up some
ohjects not seen from Earth.

ne Space Shuttle launch |

to find 1Tth magnitude ob- |

Astro heads for orbit

These may include hot masses
of stardust in forming galax-
ies. WUPPE uses fiber-optics
and charged-couple devices to
aim a bhank of detectors that
will give us the most accurate
readings yet of the tempera-
tures of many nearby stars
and galaxies.

The Astro missions are
among a shrinking number of
scientific  Space  Shuttle
launches coming up this year
and next. A growing number
of Shuttle launches that are
set for later this year and
early next will be strietly mili-
tary. The manifest lists them
only as “DOD" for Depart-
ment of Defense. Thus, the
little bit of science that
we are seeing is some-
thing to cherish.

Send cards

I need your help in my quest
to get the first journalist seat
on the Space Shuttle. Read-
ers of this column often write
to ask for more information
about the things we cover in
this space. If you'll write to
me (postcards only, please)
with a note supporting my
application for the seat, I'll
acknowledge wyour support

personally with a letter and
send your card to NASA
along with the others.

Az you read this column, I
am putting the finishing
touches on my application file
and [ need cards and letters
indicating that [ ean cover a
Shuttle launch. Send yours to
me at PM, 224 W. 57th St.,
New York, NY 10019,

Pacemaker pill

Patients who once had to go
through the discomfort of
having a heart pacemaker in-
stalled may soon find pace-
makers easier to swallow,
University of Michigan re-
searchers have developed an
electrode installed in a gelatin
capsule. The patient swallows
the capsule, which is attached
to an ultrafine thread. Aftera
prescribed time, the physi-
cian slowly pulls up the pill
until an electronic signal indi-
cates the capsule is at the left
atrium. The physician can

Space Shuttle payload later this
year will be the Astro rig. a bevy
of telescopes of several different
types, including ultraviolet.

pace the heart for 30 minutes.
In the future, a permanent
capsule-pacemaker is expect-
ed to be available, But for the
moment, it's a deviee used at
the University of Michigan
only in extreme cases.

Steamed dice

Many Americans fear that nu-
clear reactors can build up
steam so quickly and under so
much pressure that a cata-

=

strophic explosion could oc-
cur. But University of Cali-
fornia chemist Theofanis (.
Theofanous says his studies of
existing nuelear reactors give
odds of less than one in 10,000
that a catastrophic explosion
will happen. Catastrophic is
when the reactor core melts,
causing an explosion that
would spread nuclear materi-
gl for miles. Theofanous's
computer studies indicate the
reactor bottom would blow
out first, venting the explo-
gion and reducing its power.
The results have been sub-
mitted to the Nuclear Regula-
tory Commission.

Spinal tap

Surgeons at New York's Co-
lumbia-Presbyterian Medical
Center are “sounding” the
gpinal column of disc patients,
The technique prevents the
surgeon from moving the
wrong dise or missing a mis-

R

ARMELD) TE

BA ORAMANG BY

placed disc during surgery,
The surgeon attaches elec-
trodes to the patient’s ankles,
where nerves leading to the
lower back are located. Then,
each dize is touched with a
wire leading from the elec-
trodes. A normal dise puts out
an eleetronic signal that is
regular and distinctive. An
abnormal disc gives off a dif-
ferent signal. The technigue
may be adopted across the
nation later this year. ™
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[s this the key

tO yOUTr Car:

The Civic DX Hatchback 1s packed with
space to keep you from feeling packed in.

'The key is its innovatve long-roof
design. It makes this car remarkably big
for its size.

In the rear, there’s generous headroom
so comfort doesn't take a back seat to
economy. The rear seats slide back as well
as recline so you can kick back. They also
fold down one at a ume o accommodate
even odd-sized cargo.

Outside, the roof design makes the
most of aerodynamics. So the exterior is
as efficient as the interior.

m © Fed b Bl Saer {5 w0

And all around, there is a panoramic
expanse of window area covering 319
degrees out of 360, T'inted glass and a rear
wiper/washer help make sure the view
stays clear.

‘This Civic 1s big on value, two. A 1.5
liter, 12-valve engine, 5-speed manual
transmission, front-wheel drive, as well as
an adjustable steering column are standard.

"This vear, there is 4-speed automatic
transmission available.

If your small car leaves you open for
suggestion, then we've got a suggestion.

The 1986 Honda Civic DX Hatchback.

It’s so big, it’s uncanny.

H|ON/D|A/
"The Civic DX Hatchback




Motorcraft races the toughest courses
to get into your garage.

High-performance racing cars that generate about 600 horsepower demand tough, quality
parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor oil deliver top
performance, out on the race course or on the highway, Because the technology used to
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality
parts for your car or truck.

Motorcraft quality parts have been installed as original equipment in maore than 35 million
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all
vehicle manufacturers. 50 no matter what kind of car or truck you own, there’s only one logical
choice. Motorcraft, of course—so you know you're getting reliable original equipment quality
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts
for all makes of cars and trucks.

Motorcraft fromFord

EXCEEDS THE NEED

Buckle up-rogether we can save livies




orkshop projects

sometimes call for
forming metal into a variety
of shapes. The technigues
for doing these jobs are quite
simple and can be accom-
plished with common tools or
easy-to-make jigs.

To form serolls you need a
jig that consists of two %-in.-
dia. steel pins inserted into
holes bored into hardwood.
Spacing between the pins
should be equal to the thick-
ness of the strip being bent,
Draw a pattern of the de-
gired shape to use as a guide.

Twisting is done with a
vise and locking pliers. Mark
the workpiece with begin-
ning and end marks for the
twists, and equally spaced
marks in between for the
number of twists required.
Wrap tape around the plier
jaws to avoid marring the
metal. Then clamp the work
in the vise with the first
mark aligned with the jaw
ends and start twisting,

To bend thin-wall alumi-
num or copper tubing, you
need the special jig shown. It
eonsists of a wood dise and
two holding strips that have
V-cuts on their inside edges.
The dise and one strip are
tacknailed to a plywood base
so the tubing fits snugly be-
tween them. The second
holding strip is placed
against the other tubing side
and both strips are clamped
together. Follow these mini-
mum bending radii: for 3
in.-dia. tubing the minimum
radius is 5 in., for %-in., 1-in.
and 1%-in.-dia. tubing the
minimums are Tin., 9 in. and
11 in., respectively, ™

BY ROSARIO CAPOTOSTO

Bending metal

To start a scroll bend, Insert the end of the strip
between the steel pins and swing the strip

vise jaws align with the first mark. Then hold locking pllers at marks
In between and twist 180°. Repeat for each successive twist,

To make a larger sweeping curve, advance the
strip between the pins In Ya-In. Increments. Bore

around siowly until desired curve s obtained. other jig holes for bending different shapes.

\.

II: o

A _
T r—, —

To make a tight bend in flat stock, hold a wood A tee plpe fitting with its rim filed flat on both

block against one side and press. Heavy stock  sides makes a good radius-forming [ig. Tees are

reguires hammering to form bend.

T

commonly available for ¥- to 4-in.-dia. pipe.

Dr:wlmuhmunwm,ﬂgwmw Bending springs are used to shape small diameter
desired bend (left] and actual bending limit metal tubing. They are generally available in
[right] that compersates for stock spring-back. several sizes at well-stocked hardware stores.
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Carpenter’s friend

major part of a carpen-
ter's day is spent mea-
suring, marking and cutting.
To help increase the speed
and aceuracy of these three
common carpentry  fune-
tions, the Speed Block Cut-
ting Guide was developed.

This multipurpose layout
tool is especially useful for
cutting the wvarious short
wood blocks that are needed
in new construction and re-
modeling jobs such as solid
bridging and short cripple
studs and nailers, The guide
has a sliding bar that can be
adjusted for cutting blocks
from 2 in. to 145 in. long.
Simply hold the guide
against the board's end and
make the cut—no marking
or measuring is necessary.
But block-cutting is only
part of what this time-saving
tool can handle.

Use the guide to lay out
and cut hip, valley and com-
mon rafters, ridge cuts, seat
cuts and plumb cuts, A
handy chart, printed on the
guide, provides information
on the allowable spans for
eeiling and floor joists. The
tool accepts two removable
angle gaupges that bolt to the
edges of the guide. Align the
gauges on the appropriate
seales to mark the desired
angle-cut. Then, hold the
guide with the two gauges
against the board's edge and
mark the angled line of cut.
(Angle gauges are available
at hardware stores and lum-
beryards.) The guide is an
effective tool for laying out
and cutting stair stringers,
too. Simply position the an-
gle gauges for marking the
desired size tread and rizer.

R X
/'
O ey s |
7

Aluminum cutting guide elimi-
nates much time-consuming
measuring and marking.

The guide can also be used
to mark rip cuts. Position the
adjustable bar to the desired
width cut and then slide the
guide along the board's edge
while marking the line of cut
with a peneil.

Other time-saving fea-
tures of the cutting puide
include a scale for speed-cut-
ting any angle from 17 to 180°
and a econvenient Vi-in.
equals 1-ft. scale used to es-
timate blueprint dimensions.
The Yi-in. seale will measure
up to 38 ft. The edge of the
guide serves as a 13-in.
straightedge ruler.

The guide is made entirely
of aluminum, weighs about
32 ounces and comes with a
well-illustrated instruction
booklet. The guide is avail-
able for $27.50 postpaid from
the Building Machine Gener-
al Contractors, 903 44th 5t.,
Oakland, CA 94608,

—Rosario Capotosto

Lock the adjustable sliding bar in position for making repetitive
cuts. Guide will cut blocks from 2 in. to 14%: In. long.

Mark rafter cuts quickly with the ald of two angle gauges. Attach
the hexagon-shaped gauges to hold guide at proper angle.

G

Use the guide with angle gauges to lay out stalr stringers. Position
the gauges for marking the tread and riser dimensions.

e
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Sure you want a Snapper. And now's the time to tghet
one. Your local dealer is making it asnap to own'
best with unbeatable deals and easy credit.

V/& JL =
A

MODEL NO. 21351PD/WHILE THEY LAST

o= ;

“ “'"' An unheard-of price for the most respected name in
lawn care. This is your chance to save big on SNAPPER's
21" self-propelled Hi-Vac® the mower that picks up

. v by N where the others leave
% \_ﬂ'-\ """:" off. AndiSnap -Credit It’s a snap with
= gets you the quality you deserve
) today. with low monthly pay- PPER

ments thatdon't even be-
gin for the first 90 days* 880 123% 123456 1

JOEE 0 CUATORER

L]
‘ | l *Firancs charges will accrue fnom date of dallwsry




PUSH MOWERS

SELF-PROPELLED MOWERS

/7" GUARANTEED
#1111\ QUALITY WITH A
=202 OYEAR LIMITED
AL WARRANTY.
L L
You can depend on SMNAPPER to

meet your needs. Our machines are
built for durability, simple operation
and hard-working efficiency. We
stand behind them with integrity and

service. So, put your mind at ease and

let SNAPPER do the work for you.

Atlachmants imited on certain models. Al pnices
shown are manufaciuner's suggested list proe and
may vy by dealors

FREE ATTACHMENT or 50% OFF
Choose from a 18" or 21" push mower
with SNAPPER's HiVac" cutting sys-
tem. Vacuum action stands grass up
for an even cut and removes clippings,
leaves, and pine straw. So buy one**
now and get your choice of:

FREE:

A. Mulcherizer,” retail value $44.95

B. Grass . retail value 549.95

C. Snapperizer,” retail value 559,95

OR 50% OFF:

H. Pac-N-Sac, retail value $109.95

FREE ATTACHMENT or 50% OFF
SMNAPPERs selfpropelled mowers
have all the power for lawn care. 6
torward speeds, a4 HP engine, and
our patented Hi-Vac® deck take the
effort out of your work. Buy one**
now and receive your choice of:
FREE:

A. Mulcherizer, retail value $44.95

B. Grass Catcher, retail value $49.95

C. Snapperizer,” relail value $59.95

D. Thatcherizer,” retail value $69.95

OR 50% OFF:

H. Pac-N-Sac, redail value $109.95

o
; l.-.‘ q F
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L
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.




RIDING MOWERS

LAWN TRACTORS

SNAP-CREDIT

FHEE ATTACHMENT or 50% OFF
Get rldm%nmwars with the guality
SNAPPER features. Like famous disc
drive, and a patented cutting height
adjustment. And our riders have an
automatic blade stop and a smooth

start clutch. So buy a rider*™ now
and choose from:

FREE:

E. Dump Cart, retail value $§189.95

F. 6 Bu Catcher, retail value $§139.95

OR 50% OFF:

I. Bag-N-Wagon,” retail value $369.95
J. Twin Bag catcher, retail value $259.95

FREE MOWER DECK

SNAPPER's lawn tractors give you
muscle. Choose the 11 HP engine or
the 12.5 or 16 HP twin cyvlinder engine
and get our famous disc drive that lets
you shift through 12 forward and 2
reverse speeds. Buy a lawn tractor**
now and receive your choice of;
FREE:

G. 33" HiVac" mower deck, retail value
§250. 417 side discharge mower deck,
retail value $330. 48" side discharge
mower deck, retail value $500.

Seff-propelled
AS LOW AS

No down payment and no
monthly payment for 90 days?
*Finance charges will accnee from date of delovery
** Al regular refall price

with

880 123% 123%5b 7

JOHN & CUSTONER



880 123% 123%5b 1

JOHE @ CUSTORER

HURR
FFER
SOON.

AT PARTICIPATING DEALERS.
Visit the SNAPPER dealer nearest you. Or look in the Yellow Pages under lawn mowers.

J( o




Home Video

| people’s existing photos to

he video revolution is
causing many Ameri-
cans to abanden something
our society has treasured for
over 1{0 years: the family
photograph. With the boom
in video cameorders, many
peaple are retiring their film
cameras for the exeitement
of moving pictures on tape,
While home video movies
are great, they're a little
tough to paste in an album or
put in your wallet, And,

tronic signal, they require a
VCR and TV set to become
vigible.

Fortunately, long before
we're tangled in tape albums
with no prints to show for it,
new electronic photography
technologies should begin to
bridge the gap between vid-
20 and film,

In fact it’s already possible
to make acceptable paper
| printsz from home video im-
apes. Mitsubishi makes a
video printer that can take a
video signal from any
spurce—videocamera, VCR
or TV monitor—and convert
it to & black and white print
an gpecial paper.

The picture quality isn't
great (it offers detail of only

BY JAMES B. MEIGS

sinee the pictures on a video- |
cassette exist only as an elec- |

"someday, my prints will come™: Kodak's video floppy-disk player/
recarder [left] stores images for color video printer [right].

T0 dots per inch), but it's
enough to catech a good like-
ness, The printer carries a
$390 price tag, but the prints
themselves only cost about 2
cents each.

While Mitsubishi's video
printer is new to most video
fans today, produets like it
might someday become com-
mon accessories in the home,
Pressing a button to produce
a paper print of an image ina
video movie will seem as nat-
ural as taking a snapshot to-
day. This trend away from
chemical film toward elec-
tronic imaging hasn't been
lost on photo glant Kodak.
But instead of trying to fight
this evolution, Kodak is lead-
ing the way. The company
recently introduced two
products that may point the
way to the electronic imag-
ing systems of the future,

The first is a still-video
playver/recorder, a device
one observer aptly deseribed
as a “video slide projector,”
Essentially, the system lets
users play back =still pictures
on a TV set or monitor, The
system stores pictures on a
small (1.87-inch) magnetic
disk, known as a video floppy
disk. Though the syvstem can
record still TV pictures from

any video source, Kodak
thinks the primary use for
the system will be to play
back snapshots originally

taken on film. The eompany |

will offer a serviee to convert

magnetic disk,

Though Kodak is the first
company to introduce the
video floppy in the U.5., it
didn't invent the system.
The video floppy is the prod-
uet of a worldwide standard-
ization agreement signed by
many leading electronics and
photography companies. In
theory, thiz means video
floppy systems introduced
after Kodak's should be com-
patible with it,

Kodak's still video player/
recorder seems quite well
thought out. In fact, it has
features that leave the aver-

age home slide projector

in the dark ages, These

include wireless remote
control, the ability to cyele
through the pictures at a va-
riety of speeds, and quick
access to any picture on the
disk.

The video-floppy standard
allows for one dizk to hold
either 25 full-frame pictures,
or 50 one-field images. Since
each video frame iz made of
two fields displayved sequen-
tially, that means the one-

field pictures should have

only half the detail of the full-
frame type.

Kodak decided to build its
system to handle 50 pictures

per disk. But when I had a #

chance to experiment with
the product at a recent dem-

onstration, 1 was surprised £
to see that the one-fleld im- [

ages looked almost as good
as 3 standard TV picture.
The secret iz in Kodak's
playback deck: Even though
its one-field pictures should
have only half of the 525 lines
in & full frame, it manages to
interpolate, or fill in, the
migsing lines. For anyone
used to watching movies on a
VCR, the picture guality
would seem quite adequate.

If this sounds like just the
thing to replace that cum-
bersome old =lide prujector,
you'll have to hold on for a
little while longer. Right
now, Kodak is just conduct-
ing market tests of the prod-

POPULAR MECHANICS & MARCH 1986

uct—they haven't even put a
price tag on it. Kodak's other
new product does have a
price—about 700, It's a col-
or printer for making still
photos from video or com-
puter images. For now, Ko-
dak iz aiming the device at
business vsers. Eventually
the company will sell it to
home users as well.

Kodak’s new  printer
warks on a totally different
principle than the Mitsubishi
model. It uses a cathode ray
tube (CRT) to expose a sheet
of color instant-print film,
The printer spits out the
film, which then develops
before your eyes within a
couple of minutes. In the
demonstration [ saw, the
print quality was surprising-
Iy good, certainly on a par
with prints I've seen from
Japanese companies,

Despite its good quality, 1
think Kodak is right to wait
before trying to =ell this
technology to  households.
Right now, it’s just too ex-
pensive—and that instant
print film isn't cheap, either.
But [ ean easily imagine the
day when a printer like this
will be tied in with a video
floppy playerfrecorder, VCR
or camcorder, computer and
TV monitor in many home
aystems. Think of the versa-

Black-and-white photo. from
TV, made on Mitsubishi printer.

tility this would allow: You
could record still photos
from home movies onto vid-
eo floppies, make prints of
these to mail to relatives,
even edit still pictures from

| video floppy into your home

MOVIEes.

There's just one thing
missing from the electronic
still photography picture:
something to take the pic-
ture. So far, neither Kodak

{Plagae furn to page S4)
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Ifit moves,shoot it.

Take a shot at tools with moving parts, lawnmowers, sticky locks and

squeaky hinges. Anything that moves. WD-40. America’s troubleshooter.

SPRING BLITZ!

Terrific Once-A-Year Savings On our Entire Line.

Save now on Classic Roadsters' MG-TD, Jaguar, Healey and
Mercedes Kits and completed cars - as seen on major TV
game shows. Limited quantities. Call today for best selec-
tion.

For details, call toll-free

1-800-245-3864
* Classic Roadsters, Lid.

1617 Main Ave., Fargo, NI 58103

DEAITEWLS
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HOME VIDEO
{Continued from page 431

nor anyone else has managed to build
an electronie still camera good enough
to compete with film. However, there
has been some heartening progress re-
cently in building charged-couple de-
viee (CCD) image sensors with drasti-
cally improved picture detail. This is
the first step to building a good elec-
tronie still camera. A remaining obsta-
cle iz price. It would probably cost more
than $1000 to produce just a passable
model. Yet it's possible to buy remark-
ably good 35-mm film cameras for $100,
[t may be years before anyone manages
to eliminate that gap.

Preservation tips

While we wait for video printers and
floppy disks, anyone storing precious
images on videocassette should give
some thought to how long those moving
pictures will last.

Lab tests indicate that, under perfect
archival conditions, videotape could
last over 100 years. But in actual home
environments, videotape images can
begin deteriorating in as little as 10
yvears. How long yvour tapes last depend
much more on how you store and use
them than on what type or brand you
buy. Here are a few basics on helping
your tapes survive, courtesy of Dr.
Yasuo Imaoka, executive director of
TDK Electronics.

8 Keep yvour VCR and tape storage
area dust-free. Dust on the tape can
scrape off the precious particles. Con-
sider using plastic cassette boxes.

® Aveid high humidity. If necessary,
keep vour cassettes in plastic bags with
gilica-gel packs to keep them dry.

B Don't let yvour cassettes pet too
warm—keep them out of the sun and
never leave them in a closed car. Ex-
treme changes in temperature can also
harm tape.

® Store cassettes vertically—on their
narrow edges—and never flat.

® Keep cassettes away from magnetic
fields—never leave them on speakers
or TV sets.

B Exercise or “air” yvour tapes by fast
forwarding and rewinding them at least
ONCe A year.

Legisiation alert

Under pressure from the record in-
dustry, Congress is considering a bill to
place a one-penny-per-minute royalty
tax on blank audio tape and a stiff tax on
audio recording equipment.

The distinction between audio and
video is disappearing. Many hi-fi VCR
owners use their decks as audio-only
recorders. The 8-mm cassette can hold
24 hours of digital audio. At a penny per
minute, the tax adds up to a whopping
$14.40 per cassette. ™
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. BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

Work part time, full time
# right at home- we help you
every step of the way.

in SMAll ENGINE
service and repair /.=
Start your own money %5

In just 3 short time, vou can be ready (o
Jjoin one of the fastest growing industries
in America, .. an indastry where guali-
fied men are making from $25.00 o
$30.00 per hour... and that's just for

labor. Parts, engines and sccessories add
even mnre o -'tht prﬂi"tm

Because the small engine industry has

grown so quickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the conmtry. In fact, it"s not un-
uswal for a good small engine man (o be
three to four weeks behind in the summer
aid al least a week behind in the winter.
When you see how many small engines are
in use today, it's easy to understand why
qualified men command such high prices
= s much as $49.95 for a simplé tune-up
that takes less than an howr!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
. All at NO EXTRA COST.

KEEP. ..

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn,, and new engines are being built at
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 lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers, paint
. the list is almost endless,

SPraycrs.

" No expeﬁenr.e necessary.

You don’t need to be a "born mechanic’
or have prior experience. If vou can read,
you can master this profitable trade right
at home. in your sparetime, without miss-
ing a single paycheck. Lessons are fully
ilustrated — so clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE
BOO

You receive trade secrets

and business plans.

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

Increased Income

“Fee had abour 8
¥EAFS eXpErience
repairing small en-

plaes. .. bur re-
pairs were only
mimer. ., antil 1

wiaried rhe f'.-rh'.n.-
Belsaw Course.””

Walter H. Strick
Campbel, California

With our famous ‘learn-by-doing’ train-
ing method, vou get practical "hands-on”
experience with specialized tools and
equipment that you'll receive with your
training plis a brand-new 4 HP engine —
all vours to keep !

SEND FOR FREE FACTS!

You risk mothing by accepting rhis

offer to find out how Foley-Belsaw
training can give vou the skills vou need
ta increase your income in a high-profir,
recession-proof business of your own,

Just fill in and mail coupon below (or
send postcard) to receive full information
and details by return mail. I I'T TODAY !

50864 Field Bidg., Kansas City, MO. 64111

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

B e e e g

FOLEY-BELSAW INSTITUTE 50864 FIELD BUILDING

KAMSAS CITY, MISSOURI 64111 %

71 YES. pleasa sand me the FREE booklet thal
-gu.-e.s full details about starting my own business i

rall Engine Rapair. | understand there is no obligation
and that no salesman will call
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BY STEPHEN A. BOOTH 4

t's hard to believe that 15

years have passed since |
first punched copy on a
“word processor.” 1 didn't
like the term then and [ like
it less today. But | did appre-
ciate how even that primi-
tive machine let you revise
your story all you liked and
still have neat copy, without
retyping.

Because your keystrokes
were deposited in a magnetic
memory before going to pa-
per, vou could go back to cor-
rect mistakes, rewrite sen-
tences and move paragraphs
before pressing a button that
printed pristine prose,

That early word processor
I trained on would today be
considered a dinosaur. Tt
uzed %-in. magnetic tape
and was the size of a small
refrigerator, That was just

Letter-perfect

the processor part: You still
needed an electric typewrit-
er to make the words. Its
cost, in today's dollars,
would be ahout the price of a
domestic econocar.

Over the years, word pro-
cessors came down in size
and price to about the dimen-
sions and cost ($2000) of per-
sonal computers. In fact, a
word processor is a comput-
er—but one that's dedicated
to writing. This makes the
computer a better buy, be-
cause it will do so much
more. Trouble is, you have
to study a manual and learn a
legion of keyboard com-
mands in order to address an
envelope, This is why so
many professional writers
shell out two grand for a
word processor, which lets
you write without previous

Videowriter memory console (top) houses printer and TV display.

experience running the con-
trol board at NASA,

Now, I'm happy to report
on two machines you can use
right out of the box as you
would a typewriter—and
which don't cost a heck of a
lot more. One isn't even
called a word processor!

I've had the chance literal- |
ly to put my hands on the
new Videowriter by Magna-
vox, and on Smith-Corona's
Personal Word Processor, |
They have much in common,
but enough different fea-
tures to offer a choice based

on what's most useful to you,

First of all, each machine
iz easy to use. The monitor
sereens literally coach you
through the steps necessary
to create a document. The
screen, by the way, is where
your words will appear after
you've punched them on the
keyboard. Videowriter's am-
ber screen shows 18 lines of
80 characters; the PWP's
green tube shows 24 lines of
the same length. Your words
are stored magnetically, for |
printing after the doeu- |
ment's done. The PWP |
stores about 32 double-
spaced pages on a micro-wa-
fer cassette. Videowriter
holds about twice that on a
3%-in. diskette—which also
contains a 50,000-word spell-
ing checker.

With Videowriter, the
monitor, printer and memo- |
ry are housed in a single
umit, attached by cable to a
keyboard. PWP's printer
and keyboard are actually
one of 20 BSmith-Corona
typewriters, purchased sep-
arately and plugged into the
PWPF. The PWP itzelf costs
3500 and consists of a sepa-
rate monitor, memory con-

| writers

sole, and keypad. S-C type-
range from £300
upward; a 50, 000-word spell-
ing checker is available in
the more expensive models.

Another difference be-
tween machines is the way
they print. Videowriter uses
thermal-transfer for quiet
and fast printing—25 to 50
characters per second. The
5-C typewriters use daisy-
wheels, so printing can be as
slow as 12 characters per
second. But because daisy-
wheel is a contact system,
print guality is somewhat

Three-plece Personal Word Pro-

| cessor uses Smith-Corona type-

writers as keyboard and printer.

better, and you can make
carbon copies. You can't do
this with Videowriter's non-
contact system—which pro-
duces remarkably good type

for a thermal system,
though. By the way, vou
don't need special paper for
either machine, but top-
quality bond looks best.
Because of its smaller size
and fewer components, the
2800 Videowriter is easier to
transport than the multiple
unit PWP. On the other
hand, the PWP can be used
as a typewriter only. This is
a convenience when you
have to dash off something
short that requires neither
permanent storage nor mas-
give rewriting,. With Vi-
deowriter, you must use the
monitor and store the item
on disk before printing.
Despite their differences
and shortcomings, the PWP
and Videowriter bring some
much-needed convenience to
what's often a tedious
chore—and do so at reason-
able prices. These and oth-
ers yet to come might not
make writing any easier, but
they'll make typing less tire-
some, ™
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Smoking in public:
A radical proposal.

These days the level of social discourse between smokers and
non-smokers is approaching that of a tag-team wrestling match.

While some people try to solve this problem through segregation
or confrontation, we at RJ. Reynolds have been proposing a more
daring solution: greater courtesy.

For these outlandish views we might be called dreamers and
cockeyed optimists. But we continue to believe in the power of polite-
ness to change the world.

We can almost imagine how it might begin.

A smoker is about to light a cigarette in public. He pauses in mid-
match, suddenly conscious of the non-smoker next to him. Bracing
himself for a hostile response, he asks, “Excuse me, do you mind if I
smoke?”

The non-smoker is momentarily stunned by this unexpected act
of courtesy. She stifles several witty replies that leap to mind; she can-
not let his politeness go unchallenged. “I don’t mind,” she answers, “as
long as you don't let your smoke blow in my face.”

Her flagrant tolerance puts the smoker on the defensive. But he
tries to regain the upper hand. “I'll do my best,” he responds. “Let me
know if the smoke bothers you.”

A deft comeback. But the non-smoker presses her attack: “I will
—and thanks for asking.” Not to be outdone, the smoker brazenly re-
plies, “Thanks for being so understanding.”

An unlikely dialogue? Perhaps. But, who knows? If this sort of
thing ever caught on, it might lead to a sudden outbreak of civil
decency. Or even escalate into full-scale friendliness.

Common courtesy. It's just crazy enough, it might work.

Brought to you in the tnlerest of common courtesy by

N R.]J. Reynolds Tobacco Company




SMALL ENGINES
WORK HARDER
THAN LARGER ONES

‘Yes, 4 cylinder engines work harder than B
cylindar engines to travel the same distance.
When the 4 and B cylinder engines have both
traveled 10,000 miles, the 4 cylinder angine
has worked the aguivalent of nearly 20,000
miles, They alsa run hotter — tending to
shorien the life of your oll by creating varnish,
gum and sliudge.

All thiz means more wear and tear on your
smallgr 4 gylinder engine. It neesds mora cans
and attention. A guart of RISLONE with each
oil and lilter change will halp get rig of thosa
daposits that rob your engine's efficiency and
smoothness. Clean engines run better, longers
and more economically than dirty ones.

Uze RISLOME at oll changa time or when
you're down a guart,

Gel the big, yellow, red and black DUART
can of RISLONE &t discount stores, retall
aulo chains, and pars stores everywhers,

FREE: 32 page LUBE TIPS
booklet, Information, ideas
and discussion about prob-
lems, performance and lubri-
cation. Sand saif-addrassad,
stamped envelope 4% x 6%
of larger.

THE SHALER CO.

Waupun, Wi 53983

In Canada: Warren Packaging Ce., Ltd.
Searberough, Ontaria, M1A AG2
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FREE

Real Estate Catalog @

of America
544 pages, 1000s of pictures, real estate
in 43 states. Forests, sireams, homaes,
small businessas, secluded areas. CALL
STROUT

Scottsdale, AZ 1-000-872-5283
Redding, CA 1-800-225-TTE7T

o 1-B00-247-F33T PCA)
Spring Valley, CA 1-800-523-3386
Ukiah, CA 1-800-482-4321 (CA)

Carter, CO 1-800-592-2828
Davenport, FL 1-800-231-4213
Spring HINL, FL 1-800-824-4108
Howland, ME 1-800-225-8025

Siocktion, MO 1-800-872-5253
Lineoin, NH 1-800-343-45858
‘Whitaliald, NH 1-800-468-5263
Auburn, NY 1-800-535-0018
Binghamion, NY 1-800-824-0891
o 1-B00-551-5508 (NY}
Cincinnatue, NY 1-800-322-2067
Fighkill, NY 1-800-134-00007
Essex, NY 1-800-835-8308
La Fargeville, NY 1-8D0-872-3315
Malons, NY 1-800-835-8304
Massena, MY 1-800-345-5456
Mayvwille, NY 1-800-872-2270
Cave Junction, OR 1-800-331-TTE4
Glancoa, PA 1-800-T72-5263
Sandy Laka, PA 1-800-2TT-5847
Conros, TH 1-800-325-3144
{dial lona 2228)
Walls Riwer, VT 1-800-932-0302
Appomaition, VA 1-800-523-6881
or 1-B0-488-3345 (VA)
Dilbwrym, VA 1-B00-641-TAT4
Lowisa, VA 1-800-523-1109
Mariinion, WV 1-800-082-8 383
Moorafiaid, WV 1-800-523-0023
Paterstown, WY 1-800-233-8385
or
1-800-555-1212 any area or iown or 1-800-641-4266; |or
writa Strout #1080, Box 4528, Springlield, MO G5808.
Plaase Include 52 shipping).

Clap hand
Keyfinder- fnd ost ey

/&

keys
attached to ﬂua Beep‘n
within m 30-ft. radius,
er nds with four sec. of loud
chirps. Bmd 'm. Uheck, MC, ar VISA
(#, exp. date, sig.\. A residents m!d sales
tax. Satisfaction or m back.

{818) Free catalogue
N O O

ERENNEEEEEANIEESEEER AN EEE
&
-IIIIIIIII NEEENNEEEENNEREE

SURE CURE!

Seals leaks,
smoothes shifting.

Look for the
guarantee on
the bright blue
K&W can,

K&W PRODUCTS
PD. Box 231
Whittier, CA 90608

HINTS
FROM

READERS
===

Bobby-pin holder

— 4

Mount a bobby pin in the end of a 6-in.
length of 5/16-in.-dia. hardwood dowel,
and you have a handy tool for manipu-
lating screws, bolts, nails and other
things in restricted spaces. To mount
the bobby pin, vou should bore a ¥i-in.-
deep hole into which the loop end of the
pin can be forced. Then you ean add
wedges cut from toothpicks and glue
them to anchor the pin firmly in place.

—Walter E. Burton

Short toolrest

This Rhnrt toolrest for a wood lathe was
made of two short pieces of pipe. The
toolpost is a 1-in.-dia. pipe. The rest is a
quarter section cut from a 4-in.-dia.
pipe. The toolpost was slotted to take
the edge of the rest. Then the two pipe
sections were arc-welded together. The
total cost was less than $1 because both
of the pieces were salvaged from a
plumber's serap pile.

—Alice and Robert Tupper

POPULAR MECHANICS » MARCH 19856



Wouldn't you love to build this historic ship model? It's a
true-to-scale, 21" replica of the 2-masted schooner Swiff, a
Virginia pilot boat of 1805. Well, now you can! And you don't
have to be a skilled craftsman to do so.

EEEEEEEEREEEREEEEEEEEEEEELLELLELELERELEREEERRR Ly 3
g
LY

Discover the world’s

oldest hobby!

Build this beautiful
wooden ship model.

Special offer for those who have
never built a ship before!

of rare, yellow boxwood. We include eyelets, bracers and be-
laying pins—over 70 parts of solid brass! Even the cabin
door hinges are brass, as are the 250 miniature nails you'll
use to fasten the planking to the hull and deck. And, since

o

-

AAAAII IR IR R TRV IR DRI

It really isn’t hard the original wooden Swift had no plastic parts, our kit doesn't ;
Even if you've never built a model before, you can experi-  Sither—anywhere! "
ence the relaxing pleasure and pride of accomplishment that is Creative? And how! Overwhelming? Mot a bit! But be pre-
offered by this fascinating hobby. You can build the Swiff. The pared for hours of the most challenging, engrossing, relaxing
secret’s in our kit, designed especially fun you've ever had. m,
for the first time modeler, with pre-cut An “everything you'll need” [
parts that make assembly easy. Clear, special offer, with free tools "
large scale plans and instructions that and handbook. i:
virtually take you by the hand and guide We want to introduce you to this )
you every step of the way through great hobby, mow! So we've made it J
hours of the most relaxing fun you'll ever easy for you to get started, Our special [
have. And when completed—a museum offer includes the Swift kit plus all the
quality model you'll display with pride, s tools you'll need to build her: pliers,
with glﬂﬂﬂﬂﬂg brass ﬁtﬂﬂgﬁ, walnut S Ty ha_[m“f_tr' I'III.HE. _ﬁ[e1 tweezers, gandpa.
planked hull, delicate rigging—lifelike per, glue, wood oil, and more. You'll
in every detail, also receive a free copy of “Ship Mod-
Quality you can see and feel els from Kits," a 110 page beginner's
The materials in our kit may be bet- guide. You don't have to buy anything
ter than those used in the original else. The tools normally cost $17; the ¥

Swift. The keel section and frames are
pre-cut plywood, ready for quick as-
sembly. The Swift's hull is planked
twice; once with thick, flexible lime-

Everything you need to bulld. . included

book retails for $7.95. But they're
yours, FREE when you buy the Suiff
kit at its regular price of $39.95 (plus
$4.00 for delivery).

wood for strength, then overlaid with
planks of African walnut for lasting beauty.

Credit card holders order toll-free
Call 800-228-2028, ext. 68, 24 hours a day. In Nebraska,

You won't have to make the fittings—we've done that for call B00-64 2-8300. Use Visa, Mastercard, American Express,
you. Our kit contains ready-to-use blocks and deadeyes or use coupon below to send check or money order.

S S —m — — — — — — — — — — i —— i — i — — — ¥

Miniature Cannon
Kit Bonus!

Set of two solid brass
cannon on walnut carriages
to be mounted amidship. -
#4.00 value, sent FREE

-

Pleasa sand me ___ kits of the Swiff (No. AL150) at $39.95 plus
FREE tools, book and cannons. Check or money order en-
closed. (Add £4.00 for delivery. NJ residents must add 6%

sales 1ax.)

with your order. Name
model expo, inc. AN,
23 Just Road, Fairfield, N.J. 07007 City State Zip

—— — e — — i — —

mm‘aﬂ‘ than delighted, you may return your purchase within 30 days for & full efund. & yos gaps, inc 1568 I
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BY RON SCIBILIA

Sitting pretty

Tandy's Model 500 laptop has plenty of memory, Improved display.

andy Corp, is the clear

leader in the portable
field thanks to its popular
Radio Shack TRS-80 Model
100 and Tandy 200 laptop
computers. The Fort Worth,
Texas, company plans to
keep ahead of the portable
pack by adding a top-of-the-
line model.

The new Tandy 600 builds
on the strengths of its prede-
cessors, both of which re-
main in the line, and sug-
gests that the Texas giant
has been perusing “wish
lists"” sent in by Model 100
and Tandy 200 users.

For starters, the Tandy
600 makes the long-awaited
jump into the 16-bit micro-
processor world, using a
low-power-draw version of
the same Intel 8088 found on
the IBM Personal Comput-
er. The result is both faster
processing speed and, more
significantly, greater memao-
ry-addressing capability. |

50

Although the 600 comes
with only 532 kilobytes of ran-
dom-access memory (RAM)
standard, the 11-pound por-
table can handle up to 224-
KB RAM by means of op-
tional 96-kilobyte upgrades.
All 224-KB RAM is “con-
tiguous,” meaning that un-
like the Model 100, which
outside suppliers have ex-
panded beyond its original
32 kilobytes by means of ex-
tra RAM “banks,” the Tandy
600 can handle single files
larger than 32 kilobytes in
gize,

The mnew portable also
packs a built-in disk drive
with 360 KB of storage on
gingle-sided 3%=in. micro-
floppy disks. But users who
don't require immediate disk
storage (or who don't have a
disk on hand) ean, as with
the 100 and 200, keep data
alive in the 600's nonvaolatile
RAM.

The 600 also retains the

Tandy philosophy of provid-
ing a selection of built-in,
instantly readv-to-use soft-
ware (or more accurately,
firmware) etched into ROM.
The new machine improves
upon the earlier versions’
firmware—though at some
cost in ease of use—with a
considerably more powerful
integrated Microsoft pack-
age. This package includes
giX programs: System Man-
ager, a housekeeping pro-
gram that serves as a traffic
cop among the other applica-
tions; Word, a version of Mi-
erosoft's well-known word
processor; Multiplan, a ver-
sion of the publisher's
spreadsheet; Telecom, a
communications  program
with auto-dial capability and
XMODEM protocol for er-
ror-free  file downloading;
Calendar, an appointment
scheduler; and File, a data
base,

The 600 has a new 16-line
by 80-column liquid-crystal
display, twice the 16-by-40
capacity of the Model 200,
Other features of the Model
600 include a built-in 300-bps
(bits per second) modem
with auto-dial, auto-answer
and direct connections; a

built-in clock with auto
wake-up; and adutomatic
shutdown. Its built-in re-

chargeable NiCad batteries
power the laptop for about
11 hours,

Base price on the 600 is
31699, with each 96-KB
RAM memory upgrade kit
tagped at $309.95,

Going  beyvond laptops,

Tandy's other new comput-

er, the Tandy 3000, takes
aim at IBM's top-of-the-line
PC/AT.

There's no  questioning
that Tandy has priced the
3000 very agpressively in-
deed. A l-drive model that
has a 1.2-megabyte floppy
disk drive and 512-KB RAM
is tagped at 32599, The same
maodel with the addition of an
internal 20-MB  hard-disk
drive goes for 23599, Both
prices reflect substantial dis-
counts—up to 40 percent—
from IBM prices for similar-
ly-spee'd equipment.

Wild blue yonder

Armchair jet jockevs get a
chance to show just how
much of the “right stuff”
they have with “Jet"—Sub-
LOGIC Corp.'s $50 software
program. “Jet” lets owners
of IBM-PC compatible com-
puters experience all the
thrills of high Mach num-
bers, redouts, blackouts,
strafing, dogfighting and
carrier landings without
leaving the safety of their
homes.

While vour colleagues may
believe you're assembling a
bulletproof spreadsheet
analysis, you can escape
vour deskbound reality to
goar after MiGG 215 or 238 in
your choice of an F-16 Fight-
ing Falcon or F-18 Hornet.
And SubLOGIC offers op-
tional seenery disks that can
simulate terrain anywhere in
the continental U.5. The
program also can load scen-
ery from Microsoft's Flight
Simulator disk.

(Please furn b page 52)

Filot an F-16 or F-18 fighter with SublOGICs “Jet” simulator.
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's Unanimous

(Even the competition says ESCORT’s the one to beat)

I'r'-z. easy to see who sets the pace in radar
warning. Just read all the detector ads. Most
of them claim to be as good as ESCORT. A few
say theyre batter.

At least they agree on one thing. ESCORT
is the one they have to meaasure up to.

A modemn classie

ESCORT was a radical piece of electronic
engineering in 1978 when It was introduced,
the first practical use of superheterodyne tech-
nology to warn of police radar. Car and Driver
magazine said, =...tha radar detector concapt
has finally lived up to its promise.”

Since then, our engineers have naver
stopped refining that technology. ESCORT may
look the same on the oulside, but it never
stops getting better on the inside

Standard of comparison

Mow, when exsperts refer to the high-water
mark in radar protection, they automatically
turn to ESCORT. In March of this year, Car and
Driver published its latest detector test, this one
companng remote-mounted models. ESCORT
is designed for dashtop or visor maunting. But
the magazine included ESCORT in the test
anyway, a5 the reference against which the
performance of the others would be measured.
ESCORT scored 412 points in the final rating,
compared to 274 for the highest-finishing
remote, You might say the comparison showed
that there is no comparnson.

A glit-edged reputation
Seven years is a long time in the radar
warmning business, but there s no shortcut to
a good reputation. Car and Driver said, “The
ESCORT radar datector is claarly the leader
In the fleld In value, customer service, and

performance...”

50 it's easy to understand why other de
tectors would try to stand in our limelight
ESCORT has seven years worth of credibility,
the one guality that monay can't buy in this
Dusiness.

Check our refarences

Credibility doesn’t come from extravagant
claims. It comes from SEIIZIS-T:.'IHR CUsliomers.
You probably know someone who owns an
ESCORT {nearly a milion have been sold). 5o
ask aboul us

ESCORT pioneered superheterodyne recen
ing eircuitry, Ask if aur radar wamings always
COME i Time.

ESCORT's reporting system comiines an
alert lamp, a variable-rate beeper that distin
guishes between X and K band, and an analog
metear, all to give an instant indication of radar
!'-i1r':'.‘ﬂﬂ[h Ask if our warming lakes the panic
out of radar.

ESCORT is sold in one place only, the
factory that makes it. This lets you deal directly
with experts, Any of our stafl of over 60 sales
people will be glad to answer any guestions
you may have. about ESCORT or about radar
in general

We've been sohing people’s radar problems
since 1978. How can we help you?

Try ESCORT at no risk
Take the first 30 days with ESCORT as
a test. If you're not completely satisfied
return it for a full refund. You can't lose.

ESCORT is also backed with a ona year
warranty on both parts and labor.

ESCORT $245 (0OH res. add $13.48 tax)

Shghtty higher in Canada
TOLL FREE . . .

EFs =
visA
k-

.800-543-1608

By mail send to address below. Credit
cards, money orders, bank checks, cer-
tified checks, wire transfers processed
immediately. Personal or company
checks require 18 days.

ESCORT

AADAR WARNING RECEIVER

Cincinnati Microwave
Department 100-068-A15
Cne Microwave Plaza
Cincinnati, Ohio 45296-0100

Tune in “Talktalk! the ameliie call-in comedy talk shovw Sunday evenings on public rada stations., Checl incal stings

€ 1985 Cincinnati Microwave, Ind




From bare
to beautiful

in less

than a day...

Stain & polyurethane in one!

Because Polyshades combines
beautiful color and tough protec-

highly transparent. It highlights
rather than hides wood grain. In
six rich colors, satinor

gloss, Polyshadesisa "
stroke of genius. See [A
how easy it is. Send
for our free
booklet.

Minwax Company, Inc., Dept. PM-036
P.0. Box 426, Little Falls, NJ 07424 —|
Please send free ‘Tips' boaklet.

|
|

Minwax makes wood beautiful
@hGrwas @ 8 regstersd trademark 1986 Minway Company
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COMPUTERS

(Continued from page 54)

Hard news

Data storage is not only getting
cheaper, it's getting smaller. For some
time, owners of IBM PCs and close
compatibles have been able to upgrade
their data storage dramatically by add-
ing an internal hard-disk drive to their
Bystems.

What’s changed now is that instead of
taking the place of a floppy-disk drive,
the “new wave” hard-disk drives are
plug-in boards small enough to fit into
the PC's option slots.

The first of these products to hit the
market was Plus Development Corp.’s
Hardeard. For $1095, the Hardeard
puts a preformatted 10-megabyte 3'e-
in. hard-disk drive with controller on a
plug-in card 4 in. high by 13 in. deep by
only 1 in. wide. The eard weighs just 2
pounds, has an average access time of
65 milliseconds, and consumes only 10.9
watts when operating. The drive comes
with a file management software pro-
gram, which was codeveloped with
Software Publishing Corp. and is called
Hardeard Directory. It allows for easy
loading and locating of application pro-
grams and data files on the hard disk.
The product’s 1-year warranty includes
immediate exchange at authorized ser-
vice locations,

Other manufacturers are losing no
time in bringing out hard-disk cards of
their own.

The DriveCard supplied by Mountain
Computer of Seotts Valley, California,
is compatible with the IBM PC family,
the AT&T PC 6300, and Compag mod-
els, Mountain has two versions of its
card, one with 10 megabytes of storage,
the other boasting 20 megabytes. The
unit occupies 1% eard slots and draws
14 watts of power, Average access time
is 85 milliseconds. Mean time between
failures, Mountain claims, should be as
much as 20,000 hours. Prices are $1195
for the 20-megabyte drive, $1095 for
the 10-megabyte version. Both carry 1-
year warranties,

Irvine, California-based Western
Digital has introduced its hard-dizk-on-
a-card, dubbed FileCard. The 1Vi-in.-
thick, 10-megabyte unit uses a single
slot on an IBM PC and 1% slots on the
IBM PC/XT or compatibles. Western
Digital's product gives the memory-
hungry computer user an extra bonus:
You can add from 128 kilobytes to 512
kilobytes of RAM on the same card via
an optional expansion board, Western
Digital says it's planning other interest-
ing add-ons for its FileCard in the
coming months. Sugpested retail priee
is 31095,

Chatsworth, California-based disk
drive supplier Tandon Corp. is yet an-
other contender. Tandon's Diskard 21

for the IBM PC, XT and compatibles
installs in a single slot on most systems,
and is able to eram a hefty 21.3 mega-
bytes of formatted capacity into its
drive. Power consumption is 11 watts,
price is $0495,

In other news from the data storage
front, Japan's JVC will offer a 1.47-
pound one-third-height 3%-in. hard-
disk drive with up to 10 megabytes
capacity. Because of its small size and
low power consumption, the JD-38
should find its way into a wide variety
of portable applications,

On-line crimestoppers

You've seen pictures of bad guys on
the Post Office walls. Now, get ready to
gee them on your computer display. PC
ownera who subscribe to CompuServe
Information Service can take part in an
electronic dragnet designed to ferret
out some of this country’s nastiest erim-
inals. The FBI's 10 Most Wanted Fugi-
tives program, which began in newspa-
pers hack in 1950, has now arrived in
the electronics age, and computer buffs
are being enlisted to help with leads.

Users of Columbus, Ohio-based
CompuServe get a brief history of the
10 Most Wanted Fugitives program,
then a list of names. Subscribers can
get a “Story and Deseription” or “Por-
trait of a Fugitive” rundown on which-
ever fugitive they pick. The Story and
Deseription option deseribes the fugi-
tive's crime, personal habits and histo-
ry, the last place he or she was spotted
and other relevant data. The Portrait
option provides a monochrome render-
ing of the fugitive and includes such
vital statistics as age, height, weight
and habits. CompuServe says the
graphics can be received by 40 to &0
percent of itz 230,000 subscribers,
those possessing an IBM PC or IBM-
compatible unit and using Compu-
Serve's Professional Connection or
VIDTEX software. Subscribers who
don't have this combo can download the
pictures to disk and view them later,
the service says.

What's disk?

Fuji Photo Film, recognizing that the
floppy disk is fast becoming a kid's best
friend, has put out a free 32-page book-
let which introduces any age eomputer
users to the basics of diskette care and
handling—and furnishes a lot of basic
information about the floppy format
along the way.

The Floppy Disk Story even includes
a glossary of computer terms—from
access time to word processing. You
can get a copy by writing to Fuji Film
Promotion Dept.; P.O. Box 9870,
Wethersfield, CT 06109, P
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BE YOUR OWN BOSS EARN UP T0
20 AN HOUR IN A MONEY-MAKING

BUSINESS OF YOUR DWN!

No Experience Needed
With Belsaw Sharp-All it's easy to slart your own business. No
selling is involved, no inventory, People bring in their work

can sharpen saws. planer knives. jointer blades. wood chisels.
5Ciss0rs. pinking shears. snips, lawn mowers, axes and other
garden, shop and home lools. Belsaw Sharp-All does ALL these
jobs &nd mare. .. guickly, and at a big profit. You will be sharpen-

ing headquarters for carpenters. builders. lumberyards. facto-

ries, home workshops and hobbyists. . . hundreds of jobs right in
your own neighborhood

1 Lt s
| an
i Gt narp-/ e, Qs
you take in year round CASH PROFITS and keep 90¢ ouwt of every you don't NEEd mL.': Low cost Bet “"F‘u eam exta I gn;f,n_-flnr 5
dollar you earn, Work spare ime or full time right at home in your pusingss 10F YO ining sincere men 'nped, COMMELE exactly oW
garage, basement or tool shed. Work the hours you want ol experiEncs oo "anead 18 ?_- stiuctions. SO Soge” And
FREE Book tells how to start your own business even while work- w'lt ”Z‘:':ﬁh &, Cl2ar ’IEU:"’IP 10 get 1ne '-‘":;"13',. \ob that brings
Al | Whe TELA

A% AL EOMRT 1) 5 e I|‘:Ll gharpes 'Ed'::hn:. R- does N8 fand 0! P Sh '-I'Zl Rl
BIG PROFITS — Plenty of business waiting. e Besa¥ S e e, gy e BB SN0
Every home and business has saws and tools that need periodic custOMEE o franchise tees 0 S : Tiours < 10
sharpening. There's plenty of business waiting for the man who the bOSS..

There s NO OBLIGATION e
ere is
SEHD FHH' FHEE FACTS Tﬂﬂﬂ'r b e R e e e o
9t o 1 il 0 0 S0y dpian b L3 BELSAW MACHINERY

i mr. cASH anrns ¢ frm Camg -_\ pening Shop Semd l

e i MEE — I :uﬂnllqn‘igdglﬁ MD. 4116
3"‘““ FHEE | Please -mn F-FtEE copy of your hook “LIFETIME SECURITY ™ and
Trial Offer! | ful detais on your 30-Day Free Tren Ofer”

Our FREE Book 1&lls how to sart & | Nami — =

profitable, lifetime home sharpen- |

ing business. how we help you | Addresa

grow. how we'll finance you

BELSAW SMACHIMEFY OEFT G588 PO BOT 12020 W EARTAS CITY M0 SI116 !_[',Il'l $.I:.IE = it

NOW!

Use your
SPARE TIME
to BEAT
inflation
aml the

ACT NOW!

Coupon
Brings
Full

BELSAW SHARP-ALL lets you sharpen saws. ..
shop and garden tools for home and industry.
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Foldmg Ut:l:ty Traller

4’)(8’

Features:

® Heavy steel frame with tough
baked on enamel finish.

@® Leaf spring suspension for
smooth ride.

® Reinforced tongue for added
stability.

@® 174" ball hitch.

® Stake pockets so you can add
2 x 4 stakes.

@ Popular 480 x 8 high speed
tires with 4 bolt wheels.

@ Steel fenders.

® 4 solid rubber easy rolling
casters.

@ All lights & reflectors included.

A Real
Bargain!

llem# 12542 ™

® Complete road ready kit.
® Steel fenders.

® Baked enamel finish.

® 17" ball hitch.

® Comes with approved wiring.

® Popular480 x 8 high speed tires with

® 4 hole wheaels.

® Bed size 40" x 48",

® Load capacity 1,080 Ibs.

® Motorcycle rails and boat cradle
available.

-

® Easy assembly with basic tools. Ship Wt 124 Ibs. e —

Will UPS 48 states 2
for £30.00 in 2 boxes

-""q:a\ Pricu Valid 'til 3;3”55

Ti Iﬂﬂgtt\
Bad'

.95

Item# 1257 Ship Wt. 222 |bs.

Your average utility trailer may do the job of
hauling, but after the job is done where do you
store it? Our 4' x &' folding trailer takes away
the storage problem by folding quickly & easily
into a compact 5'3"W x 6'H x 2' D package that
you can roll away to any convenient storage
area Save at least 55% over average retail
prices for a comparable trailer. Thats
£250.00 less than anything similar!

Shipped Truck
Fraight Collect

v

Spare Tire A
Popular4B80x8, 4 hole high speed
wheel and tire. Fits both trailers
#1257 and #12542. Don"t Get
Caught Without One!. Ship Wi
11 Ibs., Item# 1211

$23.95
Utility
Traller

s,
st

= v Kit

Northern
Hydraulics

ﬂM@. Dept# 5038

List $279.00




Call 1-800-533-5545 today and ...

8@7@9@8@%

On These Name Brand Parts, Tools & Equipment!
Aedvih

Don’t Be Without _war

Ideal for home-
owners, farmers

Log Splitter Parts *

11 Gpm 2 Stage Pump, #1012

...... r
! 13 Gpm 2 Stege Pump, #1053 E:g;?;;g;_ 8
| 16 Gpm 2 Stage Pump, #1056 1 Year Warranty
22 Gpm 2 Stage Pump, #1017........5248.00
Standard 4-Way Control Vaive, 22010 $48.50
Auto Datent Vaive, #2020................ $49.95 Generators

4000 Watt, B8 Hp. Briggs, 33 amps @ 120V, 166
amps @ 240 volla List 31004 00, llame 18402

$422.00

4000 Watt, w/elec. start. List $1143. fems 18403

$485.00

5000 Watt, 11 Hp. Briggs, 47 amps & 120 V. 21

4x24x2" Welded Cyl., #802424.....5109.95
SxZdx2" Tie Rod Cyl., #308524....8185.00
Much More in Stock at Low Discount Prices!

Heavy Duty Log Splitters
8 Ton Electric, 110 vol, #1110..$459,00
12 Ton Spiitter, #1125% ... 5689.00

H'ﬂndﬂ amps @ 240 volis, List 31174.00 |1§|-E915H160
pobimaiitan s Bg m Gﬂﬂﬂratﬂrs S000 Watt, w/elec stan, List 51299 ltema 18405

24 Ton, Low Profile, #1142+ $1329.00

+ Comes with 2-stage pumps, haavy duty siides

$699.00

Other Honda ITSA

A basms and largs ofl tanks, Products Avallable! HHONDA S oo {1 Yaar Warranty on Above Genarators)
Honda EX1000, 1000 walts ol power, List 478
Ship Wi 58 Ibs
T T T s o T ...$393.00
Gﬂs Enginﬂs Honda EG1400, 140 walls of power Lisl 509

Always the Lowest Prices JJ | shew 7916s

Air Compressors
SANBORN Single Stage IG a
And the Largest Selection! [ | o2, 265:5s. 555 v o sons o s -

5 Hp., 60 gallon varscal, 2 cylinder

single stage 2.7 Cim @ 40 Psi, 1006
Cim & 90 Psi. List $1160.00

One Ship Wt 88 Ibs.
i tome 150345 $497 .00
. IMC Two Stage

Warranty. 5 Hp., 2-stage. &0 gallan vartical,

173CImE 100Ps 1339CIim@ 176

Gas Psi. A Resl Bargsin. List $1202.00

E“g In" High spaed hub & spindle sel. 2000 Ib. capacity. 4° ftama 1587 ﬁs'BTg-m
Horizontal ball circle, 4 hole, 2 hubs & 2 spindles, dust caps. (Comprassors shipped truck freight collect)

Wae carry a wide selection of compreasors & alr
toals at Hr Ltm Discount Prices! Act Today!

S5Hp. Tecumsah %" shaft, #EO051........
GHp. Briggs, %" shaft. #80582..............

BHp. Tecumash, cast iron sleeve, B081.5192.85
BHp. Brigga, 1" shah #8080.............. £222.95
10 Hp. Tecumash, cas! won sleeve, 8010 5232 98

taparad baanngs, lug bolis & cotter pins $37 . 50/ sat

High speed trailer wheels & tires. Fils alf 4 hole boat
& snowmabile Irailers
e Sire Ply  Cap.  Sale tire only

Homelite

10Hp. Tecumseh, sbec start, #80101...8289.95 1211 AB0xE 4 580 Ibs §23.95 $15.95
Nk, "';',"E":"““: |& Vertical angines availablest B | 1212 57008 4  7151bs.$33.95 $24.95 _
su DISCOUNT PRICES! 1218 48Dx12 4 TED Ibs. $30.805 $24.08
Vartical This pump is eguipped with abraswve and chamical

resistant seals ideal for chear waler, chamical fert-

B Hp. Brigge, " shall. #7080, ........... $217.85 Trailer springs, 134" wida w/aye cenlar af 25%" e - .

8 Hp. Tecumssh. cast iron sleeve, TOB2 188,95 ltem#  Capacily Springs Leals Sale ilizers or chemical iranster. Lises 2" suction, Pumps

10 Hp. Tecumsah, cast iron slesve. TO10 $221.95 1250 1000 1bs. 2 7 $22.00/pr. BAD0 Gph, with a 28 lift. EDPM seals, 3 hp. Briggs

3-23 hp. horizontal & vertical angines available at 1251 2000 Ihs 3 3 24.00/pr. engine. Comes with universal mounting base for
SUPER LOW DISCOUNT PRICES! 1282 00 b a 3 27.00/pr. parmanant inalafiaton. Lisl $329.95, ShWt 37 b

th Single Spring Sat Shackle. lem# 1255 s10.000pr. B | o jooee
I Order Toll Free 1-800-533-5545
y rau IC 1 SendtoraFreecatalog orinciude $6. 00 and receive ynur
| catalog and a Splitter Design Booklet. j E [ ]

801 East Cliff Rnld Bm: 121'9, Burnsville, Mn 55337 Narthern
Call our order dept. at 1-B00-533-5545 Hydraulics Name
in Mn call 812-894-8310 BO1 EastCHNRd. Address
In Mpls. Matro Area Call 884-0328 Box 1218

Burnaville, Mn City
55337
pept.# 9038 State Zip

Pleasa Aush Me My FREE Discount Catalog!

Phone Orders
sal'ﬂ‘ Elpil"ﬂﬁ Mondsy-Thursday Bam-8:30pm

March 31 Fridays Bam-8pm, Saturdays S8m-5pm

1986 We Ship UPS, Bus or Truck




PR PHITE BY LOU MAYERSDHN

threatening big names in the
general aviation business,

In 1985 general aviation
airframe builders alone spent
over 100 million for insur-
ance. But the costs of insuring
engines and avionies raises
the price to $200 million, ac-
cording to GAMA.

Congress is considering
several proposals to create a
model product liability law.
But these are stale, and ne
one believes anything will be
done about them soon. Maybe
there's & pood reason for de-

! laying action. After all, most

of us have become leary about
over-regulation. Let me sug-
gest, however, that pilots
reading thiz column write to-
day to their congressman ashk-
ing what is being done and
why. Send me a copy at PM,
224 W. 5Tth St.. New York,

| NY 10019. We'll make the
! lawmakers go public with

their positions on this hot is-
Bl

CIiff flies off

~| Cliff Robertson, whose bril-

Stearman trainer and others

ommercial aviation has
marked 1985 as a land-
mark year for air crashes. But
it was also a year of positive
avigtion anmiversaries. We
celebrated the 50th anniver-
sary of the Flying Fortress.
The DC-3 also marked its
50th, as did Pan American
China Clipper service. It was
in this spirit that MeDonnell
Douglas and the Douglas His-
torical Foundation put on a
“Wings Of Glory” display as
last year eame to a close. It
wasn't all McDonnell Doug-
las. True, they displayed
their historic aireraft, but
they also displayed products
of Boeing, Hughes, Piper and
others. The Stearman (Boe-
ing} bi-plane zeen above was
dez:gned for the Navy train-
ing program in the 1930s.
Other aircraft on display in-
cluded vintage B-25s, Cord
Convertables, Grumman Am-
phibians and British Spitfires.
There were a few contem-

liant acting career has includ-

’h. ed roles as pilots, is working

these days on the twin-engine
Beecheraft Baron he takes
eross-country. PM correspon-

“ dent Shirley Lee caught Rob-

brought back fond memories

porary twists as well. The Air
Woalf Helicopter from the TV
show was displayed, along
with the real-life Hughes 500
helicopters. A good portion of
the show's aircraft is on dis-
play permanently in Long
Beach, California, home of
the Spruce Goose.

Insurance
downs planes

ertson recently at the Santa
Paula airport north of Los
Angeles, He was inside his
private hangar recharging
the Baron's batteries,

“1 designed this double
hangar myzelf," he said. In-
side, he heeps some of his
eollectible aireraft, which in-
clude a couple of biplanes, a
Meﬂserschmltt 108 and a Brit-

In America today, lawsuits S

have beeome practically re-

flex, And that's the main rea- |

son why aircraft manufactur-

| ers have to pay very high

product liability insurance

premiums. Officials of the

General Aviation Manufac-

| turers Assn. (GAMA) say the

rising cost of product liability

| insurance is choking the mak-
ers of amall aircraft.

Other insiders in the aero-

| space world say produet li-

| ability insurance costs have |

actually killed a half dozen

| to me.

ish Spitfire Supermarine.

“When I was 14 years old,
I'd pedal my bieyele out m a
little dirt airport near
hometown of La Jolla durmg
the summertime,” Robertson
told Lee. “I'd wnrk all day
long—for no pay—cleaning
dirty engine parts. My re-
ward was to go up in a Taylor
Cub and be given flying in-
structions a couple of times
during the week.”

A busy schedule of film pro-
duction and direction has
forced Robertson to hire a
full-time mechanic. But he
still likes to work around his
planes, Robertson has flown
in the Reno air races, but
flying isn't all fun and games
for him. He organized mercy
flights to Biafra during the
Nigerian drought of the
1960=. And he actively sup-
ports the Civil Air Patrol.

Civil Air Patrol

Bpeaking of the search-and-
rescue group, a Pentagon offi-
cial tells me CAP will get $20
million in new aireraft distrib-
uted to local units around the
country this yvear and next.
Divide 320 million by 50
gtates and it's not many ai-
craft. But the Defense De-
partment aid to CAP indi-
cates the volunteer group is
getting the recognition it de-
serves. Local media may play
down the rescue work done
by CAFP members since it isn't
always glamorous, But week-
end fliers appreciate their
presence at airports every-
where. If you have a CAP
story to share with us, send it

f£)

ultralight companies and are Cliff Robertson works on one of the many planes in his collection.

P P
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PERFORMANCE COUNTS.

THE THRILL OF REAL CIGARETTE TASTE IN A LOW TAR

8 mg. "tar”, 0.7 mg. nicoting av. per cigarente by FTC method.

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

Tl A.J REYNOLDS TOSACCO CO.




Outdoors

BY TIM COLE

Ford's new RV chassis

n a field long dominated by Chevrolet, the Ford Motor Co.

has decided to unveil a Clasz A motorhome chassis to the
recreational vehicle industry. The Ford unit is actually a re-
engineered Class C chassis with lower, wider frame rails that
permit wide variations in RV interior design. The power.
plant is the proven and highly regarded Econoline 7.9-lite
V8, coupled to the simplicity and economy of a single exhaust
gystem. Ford hopes to aim its new Class A at coach builders
in the 20- to 27-foot range. A steering column located farther
forward than aboard conventional units permits a smaller,
more aercdynamic shape outside—and more space inside. |
Also up front, you'll find twin I-beam suspension and a 3- |
speed automatic transmission. Beefy dual rear wheels, a 158-
in. wheelhaze and a GVW rating of 11,500 pounds provides
the basis for a stable, stuwrdy RV platform. For more
information, contact the Ford Motor Co., 3M) Renaissance |
Center, P.0. Box 43306, Detroit, M1 48243,

The Ford RV chassis’s main feature?
A forward-mounted steering column.

3-wheeler ATV Four-Footed ATVs, page
conversions 80), 4-wheelers have a dis-
Off-road fun has changed | tinet utilitarian side. Racks
dramatically in the past six = and trailers make them the
months with the growing | beasts of burden for the "80s.
emergence of 4-wheel ATVz, But what if you've just
These back-road bombers | purchased a 3-wheeler and
are generally more stable want to convert? Enter 3X4
than their 3-wheel anteced- Products. Thizs California |
ents, but they're hardly company will sell you a slip-
tame. Roll on the power and | on front end, tires, brakes,
vou ean still seale the berms | shocks and a plastic nose-
with the greatest of ease. piece for under $1000. The
And, as PM's August report  assembly weighs 86 pounds
on 4-wheel ATVs confirms | for most applications (Honda
(Wringing Out The New ATVsrequire a 3X4 unit be-

tween 45 and T0 pounds),
As the photos indicate,
you install the 4-wheel con-
version system by disassem-
bling your 3-wheeler's fork,
wheel, handlebar, headlight,
cables and levers. Knock the
eteering races out of the
steering head and insert the
stem of the 3X4 frame's front
end. The bottom frame rails

bolt to the chazsiz foot-peg
mounting holes. Then, all
you have to do iz refit the
handlebars, headlights, ca-
bles and other front-end
gear. A mechanically minded
ATVer can perform the
work in an hour,

Contact 3X4 products,
1452 N. Johnson Ave., El
Cajon, CA 92020.

Hobie goes high-tech

Hobie Cats have been mak-
ing waves around the world
ever sinee Hobie Alter, the
iconoclastic surfboard mak-
er, scratched his first design
on a sandy California beach.
That 14-foot cat-rigged eata-
maran altered (so to speak)
the face of sailing forever,
and the Oceanside, Califor-
nia, firm has made variations
on the theme ever since,
The latest permutation in
the Hobie lineup, which in-

cludes 16-foot and 18-foot
sloop-rigged cats, is a 17-foot
singlehander intended for 1-
man racing or cruising by the
pair. But this Hobie is in-
grained with several lead-
ing-edge twists that make it
possibly the highest per-
forming Hobie ever. It took
Hobie designers three years
to develop this machine,
which boasts a Mylar una-rig
with composite aluminum/fi-
berglass spar, Hobie design-
ers also invested time and
energy in the 17s spring-

"9 |oaded center-board system.

Hoble 17's lone operator tests
waters from a trapeze harmess.

! Special racks port and star-

board help the singlehanded
operator extend weight out-
board and provide bench
seating for two on more re-
laxed oceasions. For more
about this $3685 speed-
ster, contact Hobie at P.O.
Box 1008, Oceanside, CA
92064, ™
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The classic
no enthusiast should
be without.

A classic truck? Well, sure.

The pickup is a classic of sorts, with over five decades of service to
mankind to its credit. But the GMC 5-15 4X4 Pickup is a classic departure
from trucks as they are commonly perceived.

Its rakish looks and sophisticated comforts allow this GMC truck to do virtually
anything a car can do. And its Insta-Trac four-wheel dnve, double-wall cargo
box and optional V-6 engine allow our pickup to do a lot of
things a car could never do.

The GMC 5-15 4X4 Pickup. If you're into fine cars, it's time you
discovered fine trucks. Buckle yourself into one soon at your nearby
GMC Truck dealer. And please help preserve America’s natural
beauty whenever you're out four-wheeling.

SMIC
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he idea was brilliant. Take
the country's leading perfor-
mance nameplate and tack it
onto a totally new-design
gports car, one that would outpower,
outhandle and out-tech everything else
in the world. That car was the 1984
Corvette, undeniably world-class ma-
chinery. The basic model series contin-
ues through 86, but then things get
interesting,

Why? Because other manufacturers
are casting covetous glances at Cor-
vette's prestigious ultraperformance
market segment. Nissan, for one, plans
to unleash in 1987 a 230-hp, mid-engine
2-geater featuring 4-wheel drive and 4-
wheel steering. Sticker price is expect-
ed to be about 325,000, S0 what does
Chevrolet do for an encore?

Current plans are to continue the
existing body/chassis through '87. In
1988 we'll see a new body, the one
shown here, grafted onto a basieally

Body design for the 1988-'90 Vette,
now under development in England,
will carry familiar styling clues up

front. and take on Grand Sport moniker.

carrvover chassis. The Vette pets a
new V8 in mid-1988, and this package
will continue until "91, when we'll see an
all-new chassis. Chevrolet iz kicking
around mid-engine and 4-wheel-drive
designs for "9l—especially in light of
the threat from Nissan. The "91 model
will be built using techniques borrowed
from the Pontiac Fiero—attaching
plastic body panels to a rolling chassis,

The 1988-'90 Corvette series will be
called Grand Sport, a name last used for
the five hand-built 1963 Corvette race
cars. Grand Sport will be lower, sleek-
er, roomier and 200 to 300 pounds
lighter than current models.

The current tilt hood will revert to a
conventional design and will feature
vents similar to those now used on the
Trans Am. The rear end will have three
taillights per gide. They'll be smaller in
size and perhaps sequentially operated.

Rolling stock will be 17-in. wheels,
available in four to 2ix body colors. The

There are big changes in store

for America’s favorite sports
car, all aimed at holding
off foreign competition.

BY CLIFF GROMER
lNlustrations by Jeff Mangiat

flat-dise wheels will not use the current
“ratorback” unidirectional tires.

The real excitement for performance
fans will be the mid-1988 intro engine—
a 350-cu.-in. aluminum block V8 with
steel sleeves, The engine will use four
valves per cylinder, driven by four
overhead cams. Sparkplugs will be cen-
trally located in the hemispherical com-
bustion chambers. We may see a form
of direct ignition, each eylinder having
its own ignition eoil,

The hot V8 will rev to T000 to 7500
rpm and erank out 300 hp and 400 Ib. -ft.
of torgue. Acceleration should be
strong enough to give you a nosebleed.

The real surprise about the new Cor-
vette is that it's being developed not in
Detroit, but in England. Lotus is han-
dling powertrain development while
Hawtel Whitting is working on the
body/chassis package. This means
there will be even more “world” in
Chevy's new world-class sports car. P™
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Now you can
have Lifetime
Security in a

CASH business
where you can

easily make up

to $200.00 per |

day and more

Find out how ... ;
... send NOW for your &

FREE Lifetime Security Fact Kit

Your FREE Lifetime Security Fact Kit tells you
how to make $18.00 to $30.00 an hour in your own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business. Your FREE Fact Kit explains how you can:

— be your own BOSS!
= work full time or part time, right at home.

— (0 work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear cash profit.

And it is 50 easy to learn. Foley-Belsaw gives yvou
all the facts and instructions. No previous experience
or special training is necessary. All you need is the de-
sire and ambition to be your own boss, Foley-Belsaw
tells you everything vou need to know to be
successful.

There's plenty of business where you live to keep
you busy. It doesn't matter whether you live in a big
city. small town or a small farm community.

You'll quickly be able to develop the skills necessary
to earn a steady income. You'll be able to sharpen all
types of saws, garden and shop tools for home, farm
and industry.

Profits from your Foley-Belsaw Full-Service
Sharpening Business can provide. ..

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

... CASH for the things you've always wanted!

And you'll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
15 no barrier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

“... the first year I grossed $21,000.00."
Or James B. Jones, of Albuguerque, NM who reported:

“This past summer my sales and service amounted

to almost $6,000.00 a month.”
But you've got to get the FACTS before you can
get started. So WRITE NOW for your FREE Lifetime
Security Fact Kit. It's yours to keep with NO

AT The Foley-Belsaw Company
OBLIGATION, 20230 Fiotd Buliding
Kansas City, Missouri 64111

SECURITY
The Foley-Balsaw Company
20220 Fisid Bullding
Kansas City, Missourl 84111
[] YES, | want to know more! Please rush
my FREE Lifetime Security Fact Kit.
Mo obligation

City Slate Tip




COMMODORE 64 [commopore 6a | C128 COMMODORE
COMPUTER SYSTEM SALE COMPUTER

(Order Now) Commodore 64 Mliss $90:00 St (Order Now)

*139%° |5 s487|°289°°

Monitor Plus FREE 569.95 Timaworks
* C128 Disks 79° @a.* Wordprocessor.
* Paperback Writer 4 $34.95 PLUS FREE $49.95 Oil Barons * 340K 1571 Disk Drive 3259.00
* 10" Comstar 10X Printer $148.00 Adventure Program * Voice Synthesizer $39.95
* 11" Zenith Color Monitor $139.95 * 12" Amber Monltor §79.95

CALL BEFORE YOU ORDER PRICES MAY BE LOWER

SPECIAL SOFTWARE COUPON

COMMODORE 84 COMPUTER $139.95 i emse] =5§“::_f°"g;ﬁ:gg§:“ ":: €128 COMMODORE COMPUTER 5289.00
¥ou pay only §139.95 when you arder the paweriul COMPUTER, DISK DRIVE, PRINTER, or W aupect o limnided supply for Chrisinos. Wa will ship
B COMMODORE &4 COMPUTER! LESS the value of MONITOR wa selll This coupan allows you on a first order bﬂ::! This ail-new revelutisnary 128K
e SPECIAL SOFTWARE DISCOUNT COUPON o pock BB 13V Ovim 5230 OFY SALE pRICESH S A ot O4 ey s
;;;E ‘ll:ui;lrs:inl:?rlnu:l: PII:I!::! f:l'ﬂh only 3100 of disk  drive Plua  FREE HO.R3
savings applied, your Ael Lomputer oost is 199511 (E lﬂl‘l‘l‘l-lﬂ:l-j

PROFESSIOMNAL SOFTWARE
* €120 DOUBLE S1DED DISKS 7" EA. COMMODORE 64 340K 1571 COMMODORE DISK DRIVE $259.00
Gat these 5% Double Sided Floppy Disks speciolly Double Sided, Single Disk Drive hor C:178 allows you
designed for ':"‘ Commodare 128 Computer (1371 Disk Hame Lisg Sale  Caupon to use C-128 mode plus CPM mode. 17 times foster
Orivel. 100% Certified. Lifetime Warranty, Paparback VWiiter &4 5¥9 00 SIS 57995 than 1541, plus rons ofl 1541 formats.
Automatic Lint Cleaning Linar included. | Box of 10 - Poperbock Dorghose 64 569 00 534 %5 52493 List $349.00, Sale ST59.09.
§9.90 [?Iﬂ-“ﬁﬂ?'l:!‘l??:“ of 10 - 544.50 (8% ea.]. 10 Fapurbock T tansny $74.95 51495  S10.00
Baxes of 10 - " ea. ] Tha Prirt Shop 44 85 E279% 526.9%
Walkey's Projact §369% 57591 52498 ; SUPER ?Urﬂ: DIAL m‘é:mﬂv“ o
Peachicole [ipiaad shaet) E45 55 519.9% %14 9% asy o use. Just p ita o modore
13" ZENITH COLOR MONITOR $134.93 F'Equi:iﬂ"mw\"‘rﬂlerenw 57495 31895 $12.%0 compuler and you're :Tad-,- fo transmit and receive
You poy only $139.95 when you erder this 1T ZENITH Pk R S < messoges. Eosier to uie than dialing your telephona,
COLOR MOMNITOR. LESS the value of the SPECIAL Super Bl Sumbay - §30.00 $19.95 81798 just push one key on your computer! inchdes
SOFTWARE DISCOUNT COUPON we pock with your Fiup & File Busk Filpe 57495 $149% 51795 exclusive easy to use progrom for up ond down
mgniler fhat allpws you 'o sove over $50 ofl sottwore Deluze Tops Cossete (plus $E9 00 542095 53& 85 w'“ﬂ te printer and disk drives. Beat fn U.S.A.
sabe prices! | With only $100 of sovings opplied, your FRLE gomo List $59.00. SALE $70.93. Coupon §24. 75,
g Pro doystick 51995 $12.95 $10.00
net calor monttor cost is only 339.93, (16 Calors) Cor:-wr uter Core Kit £44.95 52995 514 9% VOICE SYNTHESIZER $39.94
i ?IF.I : .12 :2?- :; ;z‘ e For Commodore 44 computers. Just plun. itin and you
rpured Frgene 1% 9% a05 R i
Pramium Quallty 120-140 CPS Fitslap B | Epye $19 95 EI7 95 51995 can program words and sentences, adjust volume and

Ligt $349 00, SALE V209,040,

Comstar 10X Printer $148.00 Music Cole 55995 514y 51295 pitch, moke tolking odventure gomes. sound oction
The COMSTAR 10X gives you o 107 corringe. 120-140 Fele Wrirus [by 51995 53995 SRaES gomas and cuitomized tolkies! | PLUS ($19.95 volus)
S, 9w % diot raotrin with dowble sirike copability for AR TEXT TO SPEECH progrom included FREE. just type o
18 = 18 dot reatric (near letter quality]. high resolution See over 100 coupon ilems in our calalag) word ond heer your computer ialk — ADD SOUND TO
bit imoge (120 = 144 dod mairiz], underlining, back Write or call for "ZORE”, 3COTT ADAMS AND OTHER ADVEMTURE

spocing. left and right margin satting. froe lower GAMES] ! [ Disk or tage. | List $69.00. SALE $39.95
decenders with super ond subtcripts, prints standard Sample SPECIAL SOFTWARE COUPOM!

italic, block nd special choracters, Bt gives -
w“:ﬁiﬁ “ELT::UI::'; Fm\unlu-!. i pr-illrl 12" MAGNAVOX (NAP) B0 COLUMN

coeting twice o8 michll (Cenirowis Perclsl MOMNITOR WITH SOUND §79.95

inferfoce) List $359.00 Sole $148.00, Super High Resclution green screen monitor. 80
columns x 24 lines, easy to read, plus speaker for
owdio sound included. Foantastic walue List $129.00

4 SLOT EXPANDER & 80 COLUMMN BOARD 539.93 A I I E"'lou Sale $79.95. (C128 coble $19.95. C84, Atori coble

How you program BO COLUMMS on the scresn ot one £9.95)

tima! Converts your Commodors 64 to BD COLUMNS

whan you plug in the 80 COLUMN EXPANSION cumputer CIUbE PRINTER/ TYPEWRITER COMBINATION $239.95

BOARD|® PLUS 4 slot expander | Limited Quantities : i -
JUKI®  Superb  letter quality. doisy  whael
We Offer !jg Volume Discounts printer /fypewriler combination. Two machines in one

80 COLUMMS IN COLOR (® ] — just @ Hick of the switch. 17 extra large carriogs,
PAPERBACK WRITER 84 WORD PROCESSOR 529.95 CA L L T DA Y ! typewriter keyboord, aufematic margin control ond
This PAPERBACK WRITER 64 WORD PROCESSOR is the relocate key. drop in cossette ribbon! (%0 day
fingst ovoitoble for the COMMODORE &4 computar| warranty) cendronics poroliel or RE232 seriol port builh
The LILTIMATE FOR PROFESSIONAL Word Procossing PROTECTO WARRANTY in (Specity]. List $349.00. SALE V11905, (Lnd. Oty
DISPLAYS 80 or 80 COLUMMS IN COLOR or black and Al Profecia’s products carry a minimum 90 day warremt
whita! Limple te operote, puw..rlul exd .diring._ L anything laals waikhin S0 days from tha dote I':F- Durfhﬂi; 13 GR & COMPOSITE COLOR MONMITOR 515003
complete cursor and invert delete key controls line simply send your product to us via United Porcel Service Must be used to ger B columns in color with 80
and porograph  insertion,  outematic deletion, pragaid. We will IBMMEDIATELY sand you o replocement at codurmnn compubers (C128 - 1BM - Apple).
centering, margin settings and output o all printers! I "° ShaTe via United Parcel Service propaid. This warranty Bl |Add §14.50 shipping)
List $99.00. SALE $30.95. Coupon $79.95. preves ondd ogoin that Wi Love Cur Curtomars, List $399.00, SALE $234.43,

* LOWEST PRICES * 15 DAY FREE TRIAL PHONE ORDERS * 90 DAY FREE REPLACEMENT WARRANTY

* BESTSERVICE IN U.S.A. * ONEDAY EXPRESS MAIL 507 P Yiewkdays * OVER 500 PROGRAMS * FREE CATALOGS

Add 51000 for :hippmg handling ond insurgnce. lingis resdents p n ° TE c' °
pleose odd &% tox. Add 530 .00 for CAMNADA PUERTD RICD HAWAL

ALASHA APQD-FPOD orders. Conodian grders mus! be in U5 dollars

WE DO NOT EXPORT TO OTHER COUMNTRIES EXCEPT CANADA We Love Our Customers
Erclose Cashigrs Check Money Order or Personal Check Allaw 14 - . is 600
days for delivery. 2 to 7 doys tor phane arders 1 day express maosl! Box 350. Eurr.nchn' llinois 10

WiSA - MASTERCARD 0D Mo €O 0 toCanoda. APOLFRO 31 2;382_5244 to nrder




Famous Smith Corona National Brand

0" PRINTER SALE

Below Wholesale Cost Prices!!!

e ONE YEAR IMMEDIATE REPLACEMENT WARRANTY
* Speed: 120 or 160 characters per second * Friction Feed/Tractor Feed — Standard
* 80 character print line at 10 CP1 * 1 Line Buffer, 2K Buffer on 120/160 CPS Plus LQM
* Six pitches  * Graphics capability ¢ Centronics compatible parallel interface
* Features Bidirectional Print, Shortline Seek, Vertical And Horizontal Tabs

SUPER GRAPHICS

This is a sample of our

near-letter-quality print. wmphasized

There 1s standard data

italic print.
processing gqualituy print

(IBM — Commodore )

Slze/Welght

Height 5.04" Width 16.7"
Depth 13.4" Waight 18.7 |bs.
Internal Char. Coding
ASCH Plus 150

Frint Butfer Size

120 CP5: 132 Bytas () lina)
120/160 CPS Plus LOM: 2K
No. of Char. In Char. Set
95 ASCH Plus International
Graphics Copability
Stendard 60, 72, 120 DPI
Horizontal 72 0PI Vertical
Pltch

10, 12, 18.7, 3, 6, B.3, Proportional Spacing
Printing Method

Impoct Dot Matrix

Char. Matrix Size

9H x 9V (Stondaord) 1o 10H x 9V
[Emphasized & Elongate)
Printing Features

Tabs, Horizontal Tobs
Forms Type

Max Poper Width
mn"
Feading Method

Ribbon
Cossafte — Fobric inked ribbon
Ribbon Life

4 million characters

IBM 589.00 Apple 559.00

Add $14.50 for shipping. handling and insuronce. |llinois residents
plevse odd 6% tax. Add $29.00 for CANADA. PUERTO RICO, HAWAII
ALASKA. APO-FPO orders. Canodian orders must be in U.5. dollars,

WE DO HNOT EXPORT TO OTHER COUNTRIES. EXCEPT CANADA
Enclose Coshiers Check. Money Order or Personal Check. Allow 14
days delivery. 2 to 7 days for phone orders. | doy express mail!

VISA — MASTERCARD — C.0.D. HNo C.0.D. fo Conada ar APO-FPO

SPECIFICATIONS

Bi-directional, Short line seeking, Vertical

Fanfald, Cut Sheet, Roll (optianal)

Friction Feed 5td.; Trocior Feed Sid.

interfaces
Atarl $59.00

Check these features & prices
120 CPS 10’’ Printer
List

SALE

120 CPS + Letter Quality
Mode 10’ Printer
List

SALE

160 CPS + Letter Quality
Mode 10"’ Printer

SALE
(Apple — Atari — Etc. )

Interfaces

Paorollel 8 bit Centronics compatible

120,180 CPS Plus MLG: R5232 Serial inc.
Character Mode

10 x 8 Emphasized; ¥ x 8 Standard; 10x 8
Elongoted; 9 = 8 Super/Sub Script (1 poss)
Character Sat

6 ASCH

11 % 7 International Char,

Line Spacing

6/8/12/T727144 LPI

Character Spacing

10 cpi normal; 5 cpi elongoted normal; 12 cpi
compressed: 6 cpi elongated compressed;
16.7 cpi condensed; 8.3 cpi elongated
condensed: 5.12.5 epl elongated proportional

Cartridge Ribbon — List $19.95. Sale §12.95.

Commodore $39.00

PROTECTO

We Love Our Customers
22292 M. Pepper Rd., Barrington, Illinais 60010

312/382-5244 to order



PHOTO BY DOM GREEN

o ver in Japan, where
cheap-to-run  scooters
with catchy names like Hon-
da’s Spacy rule the streets,
styles run a few vears shead
of what's acceptable here in
the West. Out-of-this-world
show machines appear in
production quickly there,
but often fail miserably in
the fickle 11.5. marketplace.
Yamaha isn't letting that
hold back design ereativity,
though. They're about to un-
load the Fazer on these
ghores, and the look is as
futuristic as the nameplate.

This model isn't easy to
tuck into a eonvenient mar-
keting pigeonhole. It's cer-
tainly not a road-race clone,
clearly not a “standard”
maodel, but then again, we
can't call it a cruiser, either,

What we do know is that it
uses the S-valve-per-cylin-
der Genesis engine, this time
in a tariff-skirting destroked
T00-cc version. That makes
it fast, and rubber engine

At Laguna 5eca, Fazer proves it's much more than a style cruiser.

mountz make it oh-zo-
smooth, but long-distance
touring is not the point here.

Call the Fazer a junior
musclebike, Son of V-Max, if
vou will. The functional air
scoop snouts run up to the
sides of the fuel tank about
as subtly as a polished super-
charger poking through the
hood of your Camaro, At 87
hp, the Fazer falls slightly
short of the 100-hp FZT50 on
which it's based, but the de-
livery is more tractable and
less demanding about being
kept up in the top of the rpm
range.

The liquid-cooled Four
cants its cyvlinders over at a
45° angle to improve the
downdraft earburetors’ shot
at delivering fuel into the
eylinders and allow the head-
er pipes a straighter exit
path. And it all works as
intended: Top speed is over
1356 mph at the 11,000-rpm
redline, despite the lack of a
wind-cheating fairing.

Radical bodywork makes this Yamaha model unmistakable.

Our ride at the model's
introduction on California’s
Laguna Seea  HRaceway
showed that the Fazer gives
up very little in the curves,
besides. The box-section
steel-tube frame seems out
of place with old-tech dual
rear shock suspension, but
you sure couldn't tell that by
the high-speed manners dis-
played on the track. It's sta-
ble, agile and, despite the
futuristic  styling, has
ground clearance enough for
serious backroad scratching.

Love it or loathe it, the
Fazer makes a bold state-
ment. Yamaha has brought
us an undiluted aggressive
motoreyele that can't be con-
fused with any other. Deter-
mined styling of the tank and
side panels, rear tailpiece
and seat kickup, plus dress-

up details of the engine,

mark this as an all-American
hot rod. And instead of being
one of the unobtainably ex-
penzive and frighteningly
heavy models, they've given
the treatment to & main-
stream machine that, at
$3499, is accessible to the
majority of riders,

Retiring soon?

Just when you've mastered
all the fine points of intelli-
gent tire selection for yvour
family sedan, here come a
few new choices for the 2-
wheelers in your garage:
treadless slicks for street bi-
cyeles and radial tires for
motoreyeles. In both cases,
the technology has come
from the racetrack to the
street, with considerable ad-
vantages for performance-
minded riders. If you ean't

{ Please tirn fo page 66)

Dunlop's radial K700
for motorcycles
promises longer life
and less heat buildup,
but requires that
riders adapt to the
urdamiliar feel of
flexy sidewalls.

i

— — -
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SURGEON GENERAL'S WARNING: Smaking
By Pregnant Women May Result in Fetal

16 mg. “ar". 12 g ficoihs -ﬂ-mm'qmmwm e Injury, Premature Birth, And Low Birth Weight.




CYCLES B

(Corbinued from page 65)

quite warm up to replacing vour bald
old bicycle tires with bald new tires,
think about the long-revered racing
maxim: The more rubber on the road,
the better the traction. Tread patterns
molded into the tire have to reduce
rubber contact patch area, though the
grooves are vital to allow water to
escape from under the tire in wet riding
eonditions. Even better, the new
smooth facings, along with recently
developed tire casing designs, go along
way to reduce rolling resistance. That

means longer riding distances with less
pedaling energy required,

Propulsion power is in no shortage
over on the motoreyele side of the
world, but all of those superslick sus-
pension setups have been erving out for
more advanced rubber on the road sur-
face. Michelin made up radial racing
slicks for Honda's Freddie Spencer;
now Pirelli and Dunlop offer radials for
vour street motorcyele. They offer the
same advantages over bias-ply conven-
tional tires as they do for your car:
reduced rolling resistance, lower oper-
ating temperatures and less contact-
patch distortion under cornering

GREAT
bPR[NlJ

Sprmg Specials

Three Of The Best
At Best Ever Prices

Jyours at stores participating in the 1986

GrPcﬂ Spring hardware Sale. Best
CHANNELLOCK guality is

of all,
American made

For You Who Want The Best

forces. Because the tire carcass cords of
a true radial run perpendicular to the
rim and don’t intersect each other, they
have less internal friction. This keeps
running temperatures low, but cuts
sidewall rigidity,

In order to make the rim transmit
cornering forees to the tire directly and
improve straight-line stability, the en-
gineers found it necessary to beef up
sidewall stiffness,

Even so, the radials take petting
used to. The sidewall flex gives them a
vague feeling when cornering hard, as
if the bike is going to slide. In truth, the
slide almost never happens, and when
the radial lets looze it does so with a
generous amount of warning. Corner-
ing speeds are nearly on par with the
best sport tires, and tread wear will
probably be a lot lower.

ﬁtﬂumhnflbt_rtm;mmuﬂ:

speed, distance and time ‘til

Electronic handlebars

It's not much bigger in diameter than a
5l-cent piece, but the Cyclometer 20 is
an honest-to-goodness computer. Like
any good computer, it can deliver infor-
mation in a hurry. Mounted on the
handlebars for easy reading, its digital
display instantly indicates speed, trip
distance, total distance and time.

All of this iz wvital for racers, of
course, but bike tourers also find the
Cyeclometer helpful for monitoring their
progress. On unfamiliar roads the trip
odometer aids navigation. Installing
the Cyclometer is easy—the transmit-
ter snaps on the front-wheel hub. The
receiver mounts on the right fork. To
attain the 99.9-percent accuracy
claimed by the manufacturer, you have
to calibrate the Cyclometer for your
bike; detailed instructions make it a
cinch even for nonmathematicians.
Specialty bike shops sell the Cyelome-
ter for about $25. For information,
write Avocet Ine., P.0O. Box 7615, Men-
lo Park, CA 984025, ™

POPULAR MECHANICS ® MARCH 1986
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If you think the best way to pay for college is to

Eut it off for a few years and join the military, you're
alf ight.

Because with the New GI Bill, you can join the
Army National Guard and earn $18,000 for college.

But best of all, you serve two days a month
and two weeks a vear. Which means you can go to
school full-time. Right now. On us.

So the question you have to ask vourself is not,
can you afford college.

The question is, can you afford to wait.

For more mfunndhun about the Army Guard and

the New GI Bill, fill out the attached coupon and mail
it in. Or call ann 638-7600"
1-45

7 Virghn 1s
lecal phane

MAIL TO: Army National Guard, .. Box 6000, Clifton, N] 07015

M LOF

RAME
ADDRESS
CITY/ STATE ZIP
USCITIFEN CIYES [CI'ND
AREACODE PHONE
" BIRTH DATE

L=

SOCIAL SECURITY SUMBER

ULCUPATION

N0l CCOLLEGE
C L1t

CE 1 YES

Army National Guard

Americans At Their Best,




DO-IT-YOURSELF HOME
FIX-IT FASTENING JOBS

THERE IS NO BETTEH TOOI.
THAN THE

T-30
STAPLE
GUN

SHOOTS A STAPLE wrerever vou'n
DRIVE A NAIL! FASTER! CHEAPER! BETTER!

Made in
A SEND FOR
America FREE HOW-TO '
to the BROCHURE
: containin
nghESt .1|;ul-'-':'rﬂ|-;:;rll tips

Standards HIJP""rjﬂ ;F;Eiilzr"_\ln-;a:lnu
of Quality | it fastening

fix-it fastening
and uses of heavy-
duty staple gun

Excellence.

Available at All Leading Hardware, Home Center
and Discount Department Stores Everywhere.

; Arrow FASTENER LCOMPANY INC. )

271 Mayhill Streel. Saddle Brook. W J 07EE2
In Canada: 8505 Metropolitan Blvd. Easl. Manireal HIP 'I:I:';I Quebec

INBN.

. aircraft kits
designed for easy
construction

soneral® two seats,
170 mph, 4 gph on VW
power: all for less than
58,000 with a complete kit
and simplified construction
manual.

Forinformation on all INAV
products send $8.00 to

i
INBN..
P.O. Box 2984-J
Oshkosh, Wi 54903
(414) 426-1212

The Quality
Alternative to

High-Cost
Inflatable

Why pay $600, $1000 or more for an inflatable
boat? Sea Eagle inflalable boats last for years.
go almos! anywhere and cost as iitlle as 560
Fighing platform, motor runaboul, river rafl,
camp boal, yacht lendar and now a true speed-
boat? Lakes, rvars, ponds, bays and aceans
Soa Eagles give you real value for your money®

* FREE COLOR CATALOG!
White: Sea Eagle, Dept. PMBIB
PO, Box 344 Smithtown, NY 11787

Or Ieleghun{' 516-724-8000
30 AN-4-30 PM, Monday-Friday EST

] - -T T ™
afial T =Tk

st T g s



HINTS
FROM
READERS

Reusing
rubber stamps

I have found that obsolste rubber
stamps have a multitude of uses. By
simply twisting the handle, vou can
separate the parts and reuse them in
the ways shown below. They also work
well for cleaning clogged abragive. Just
remove the sheet of rubber lettering
and hold the foam-backed pad against a
moving belt or a rotating dise,

—Walter E. Burton

File handles are made from old stamp han-
dies with holes bored in the ends to accept
the file. Slip a ferrule cut from brass tubing
over the end to prevent splitting the wood.,

To use a3 a Iamp pull, counterbare a hale in
the top of the handle large enough to recess
the chain end. Then, from the center of this
hole, bore a Ye-in.-dia. hole through the
handle for chain clearance,

With the rubber lettering peeled off and
abrasive paper glued in its place, the stamp
block makes a handy sander for small jobs.

FREE! How to Offer Your
Invenh tur Sa te

- A SIHGEIE'_E DREAM!

.{'p :
Sales O
TOLL FREE 1-800/537-1133, Exl D-53
In OH 1-4197732-54 96

REMOVES VOCALS FROM RECORDS!
Mow You can sing with the world's best bands!
The Thompson Vecal Eliminaler can remowve
mexst or virtually all of a lead vocal from a standard
stered record and leave the bachground!
Write or call for a free brochure and demio record.
LT Sound, Dept. PM,
Slone Mounlabn, OA 30086

SUPER CARBURETOR
BIG VB GETS 72 MPG

Computer Verilsed: Learn How To Build
¥ Your Own High Milsage Carburetos, Too.
Send 22¢ Siamp For Fres Brochure!
H & A INDUSTRIES - DEPT. PM-3
®1 BOX 35E
BOWLING GREEN, MO 83334

P.O. Box 338,
(404) 493-1258

OF ONE!

3 Squeegee
Edge

2 Cleaning
Edge

o The third edge squeegees the glass
" completely clean.

R LT ‘F'f‘"
1 I'I I'__||_|| 1'- -'.'- ';TT' ‘T“ '._.'._.'l..lq..'_'_ll_nl..l-\.lld Ui

GUARANTEED s s e e e e
FOR THE LIFE
OF YOUR CAR.

other wiper blade can offer this guaran-
tee. If you are not completely satisfied
you get your maney back.
009000000000200000000000000000000000 QQMQMD%
THE WORLD'S FIRST SYNTHETIC WIPER.  AIR-FLD I]ESIEH. Blades won't lift in
Tripledge blades are made from DuPont high winds, high speeds. & claws grip

Mordel—the same material used in 50,000 firmly, distribute pressure evenly.

mile radial tires. Tripledge wipers will never
tear, crack, split, rot, dr'g? out or stick. Not IE“?DTTEELEGDDEIEJ%E!&MM 4473918

affected by ice, snow, blazing sun, smog or
PRICE PER PAIR ONLY

road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.
Delivered. Specify

Universal adapter snaps on; accepls
bayonet, hook, pin type applications.

make, model,
year of car.

CALL TOLL-FREE 1-800-847-0653

or send check, money-order or card number and expiration dale of your Visa or MasterCand
Penngylvania residents acdd 6% sales tax

BENSALEM SALES CO., P0. Box 369, Bensalem, PA 19020

Q0000 M‘_';J_Q_Qﬁ

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

=

— |
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ROSSING THAT
CLOSEST I EVER CAME
RAINBOW TROUT. wec o

25 miles into the rally. Gertrude, my 4x4, and her Wranglers are chewing
up the trail like a fat man cheating on a diet, when [ make the mistake of
looking over at Chuck. Mr. Charles “Short Cut” Baldwin, that is, whose
face is all twisted up like the last prune in the box, which means he’s got an
idea. Which happens every year just about this time.
r “Veer left, he says. So I veer.

" Next thing I know I'm the king of rock
and roll on a trail about as
inviting as the southern
tip of a horse.




RIVER WAS ABOUT THE
TO WALTZING WITH A

So I let my Wranglers do all the talking, while I kiss my double loop
single kicker fully welded roll bar.

That's when Chuck says, ‘Oh, no. As in,‘Oh, no.
I'll never see my sweet mama again.

Up ahead there’s a half-mile stretch of
rolling thunder known as the Waxahachee
River with a stampede of four-wheelers making -
tracks on the other side. i -

“We gotta get across, says Einstein. I figure I have two Gptions.
[ can harness the jeep to the point on Chuck’s head and let him swim
us across, or I can load up Gertie with rocks, roll up
her windows and dive. And that'’s just what we do,
holding our breath, lungs aching, while the
Wranglers eat the river bed for breakfast. Just

when Chuck’s as red as a beet and half

as tasty we break the water about ten

miles downstream. I race Gertie up in front
of the pack, and the Wranglers stroll across the finish
line doing eighty with time to spare.

Now some people will tell you that the mighty Waxahachee

is just a little old wisp of a stream, but you can save

that story. Save it, and tell it to the thirty-pound trout camping
out on the spare Wrangler. 99

GOODSYEAR

You either have Goodyear Wranglers. Or you need them.

.




Car Clinic

Adyvisory: ‘85 GM models

eneral Motors has in-

formed Car Clinic that
some 1985 models were
gprayed with contaminated
black and dark red paint.
Affected are Buick LeSabres
and Oldsmaobile Delta 88s
manufactured at the Fairfax
plant from April 11 to July
a0, 1985:; also Chevrolet Im-
palas, Caprice Classics and
Chevettes, and Pontiac Pari-
siennes and 1000s manufac-
tured at the Lakewood plant
from May 22 to July 30, 1985,
Though there hasn't been a
notification of owners of
these models, dealerships
have been instructed to cor-
rect the problem for custom-
ors dissatisfied with their
car’s finish.

A white or milky haze may
form over the finish. Polish-
ing will make it disappear for
a few days, but the condi-
tion, called blushing, is
chronie. It will return.
Therefore, if your car is af-
fected, vour dealer has been
authorized by the factory to
repaint it at no cost to you.

GM has urged dealers to
do “a top-quality” job by re-
moving rather than masking
moldings, headlamp bezels,
taillamps, grilles and em-
blems. "A top-gquality” job
requires treatment with lac-
guer and enamel cleaner,
wet-sanding and the applica-
tion of a minimum of three
coats and a maximum of five
coats of DuPont acrylic lac-
quer (Code 19-995 for black
cars and Code T9-B8509 for
dark red). 1f the job is not
done to your satisfaction,
contact the zone office listed
in the owner's manual. If you

let your dealer know you're
aware of the proper proce-
dure before he starts the job,
this shouldn’t be necessary.

Mid-life crisis

My 1970 Ford Country
Squire  station  wagon
(215,008 miles} is in excellent
condition. You can under-
gtand, therefore, why I'm
desperate for information
about where [ can buy
weatherstripping to replace
the deteriorated strips
around doors and windows.

§ wrong  places.

I've been to numerous Ford

dealers, body shops and auto |

supply houses and have got-
ten only sympathy. Every-
one says it's a lost cause,
You're my last hope,
ANGELO YAKIS
GLENDALE, AZ

You've been going to the
Cut
swatches of ofd weatherstrip-

i ping and take them to an

auto glass shop. They will
order fthe weatherstripping
from a firm like C.R. Laur-
ence Co. of Loz Aungeles,
which specializes in weath-
erstripping and other prod-
ucts reloting to aufomobile
glass for new and not-so-new
ears, but does not sell direct-
ly to the public.

Fuming

My 1979 Chrysler LeBaron
gtation wagon builds up tre-
mendous pressure in the
gasoline tank, especially on
hot days. When | remove the
gas cap, fumes shoot up into
my face. Has Chrysler is-
sued an advisory about this?

JAMES E. WEBSTER

CHATTANDODGA, TN

off

No, but maybe I can help.
If the oviginal gos cap was
ever replaced, o wrong one
ma gy wone be o the cor. When
a new cap is needed, one of
origingl  design must  he
used, On the other hand, if
the original cap is on the car,
if wray be damaged. The cap
should vent when 1.5 to 1.9
pounds per sguare inch of
pressure builds up in the
fuel tank,

I'n any case, I suggest you
buy o new gas cap from a
Chrysler dealer. If your
wegon needs q wood-grain
cap, order a new one using
part No, 4185062, Ifit's not a
wood-groin cap, use part
4002305,

Filter follies

Iz my dealer giving me the
runaround about the oil filter
for my 1985 Toyota van? He
tells me 1 should use only a
Toyota filter, because it has
a check valve that prevents
oil from draining back into
the erankeaze when the en-
gine is turned off. He claims
if 1 use another brand it
would take several seconds

{Please furn to page 74)

Pl CAR CARE

Piston

rln? end ga
Every home anic has read about the pitfalls

of failing to check piston ring end gaps when doing
an engine rebuild. If the gap is too small and the
rings bind up, they'll scuff the cylinder walls the
first time the engine heals up. If that happens, the
engine will have to be rebuill again!

To check the end gaps, place a piston in the
bore down far enough to be below the wear area at
the top of the piston's travel. Insert each compres-
sion ring in the bore, one at a time, and square i
against the piston top. You could alzo do this by
placing the piston in the bore upside down from
the cylinder head end.

With the ring squared, check the gap by using
feeler gauges and compare your reading with the
specifications in the shop manual.

From Perfect Circie division of the Dana Corp.
comes a reminder that while too-tight gaps must
be corrected by filing the ends of the ring, a too-

wide gap won't make much difference. Even a
considerably oversized gap, according to their
tests, will not increase blowby or oil consumption.
Tight end gaps are critical in racing engines, but
the difference would never show up in the perlor-
mance of a street-driven car,

72
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CAR CLINIC
(Continued from page 721

for pressure to build up and oil to
circulate, and that this would eventual-
ly lead to engine damage. [ can't believe
Fram, Purolator and other reputable
companies that make replacement oil
filters would allow this to happen.
LARRY IPANGELD
WATERBURY, CT

Good for you, Larry—don't believe if.
Name-brand filters have the same
check wvalve ag fillers hearing the
Toyota nome, Satisfy yourself by read-
ing package data, which will say that
the filter confains an antiflow-back
eheck valve.

Lust for power

My 1982 Nissan Sentra engine loses
power as if it were starving for gas and
eventually dies uniess I pull off the road
and shift into NEUTRAL, If [ try driving
off again without first shutting off the
ignition for several minutes, the engine
stalls. That shutdown period seems to

DO YOU HAVE A CAR PROBLEM?
JSust aek Mort abont . Sewd ypour guestion o the
Car Clinve. Popiclor Meckanics, 224 West 3Rk 5.,

New Fork, NV 1oars. While lefters canmsd be
awavered indioidindly, prodlemms that are of penerd

inteveat will be dizensven rn the colwwn,

High-stepping tip

Ed Krzysik of New Castle, Pennsyivania, had
a hole in the middle of a stylad stesl wheel
whare the Buick insignia should have been.
Those omamental rings in the other wheels
had loosened and were about to pop off, too,
S0 Ed thought he had two cholcas—keep the
whaels "bullseyed” or buy four new whaels,
an axpensive deal.

Before he could make up s mind, fate
fook a hand—or should | say, a leg. As he
was emplying a waste paper basket in the
bedroom, somathing that looked like half an
eggshell dropped to the floor, It was the top
par from a container that had held L'eggs
panty hose used by hiz wife.

He took it to the garage, took off the
logoless wheal and pressad the “L'egg eag”
into the hole from the backside. It fil like a
glova. When Ed's wife opened the drawer in
her dresser later that day, she lound thres

lopless panty hose containers.

“I replaced all those Buick ormaments,” Ed
says. “The cases it those rims real snug,
they dont make noise, they don't rust and
they don't cost me a panny. Besidas, | like the
way they look,” he states. Kind of lika the
chrome bullets hotrodders used to be so fond
of. L'egg eggs come in colors, 1oo, if you
redlly want to gat fancy.

'rop Quality, Name Brand Merchandise nl I.OH, I.O\'l Prices!

Garden
Cart

Accomplish mare in less
tomee, less efort wath this
handy Garden Cart,
® Heavy-duty steel frant
fuppart  gystem. #3050
Ibs. cop. #1727 axterior grode:
plywood, weather-procfed. ® 16° « 1.75
semi-pneumatic bres. 1 sats of double steel beonings ;
each wheel. ® Bust-proofed, metol parts. ® Axde plocement &
wheel design ossure perfect bolonoe. ® Assembly required,

o Stop sweating ond fuss-
s ing over hlvvrwﬂghn‘
mowers W'IH'I‘ {“’H:h L1l

gines that run aut of gasl

You'll kowe this lghtweight l;nnlr a5
llos. ), easy-To-mansuwer, super & acmnr

trie TORD mowerdirimmar, It cuts o 207 swath, Mo bnu

ging! Safety shutoH hondle. Handbe Folds easily for storing.

HURRY| Quamntities ars Limitedi!

Take it anywhere - it lﬁ[hhll‘ﬂﬂﬂlwﬂlﬂ!
# Powerlul, mognetic mator, 3200 RPM. ® Max.

Compare at cuthag depth - 318" 8 Salety pwitch lock. # Au-
tematic biede broke. ®Rip fence guide, » 1.4%47 (3 o1
4988 $95.00 carbide Npped saw blode. #2 blads-change Mtg. l":L :31?‘?5
Order No. 264-17468 wranches. ® Charger. ® Battery pock - B-17. Crder
Shipping & Hendling: §12.00 Charger: Shipping & Hondiing: $12.00

® Input - single phose, 130V AC, 80 Hz. ® Charging TLECTRIC

fime - 100 man. 'cl.ﬂpqﬂ - ¥V DC. #'W: 3.7 |bs START ﬁm wm

5000 Watt Compars at Power Generator
Power 'Iliunlvrl:llnr_'lIL 5189.88 Nevar be withou! slectrical

Mow hove eleciricol HMII:H; WW;IF: :‘I‘I":r;r:::nar !

power onpahens orndimael [
This power generator 1
features: s 8 HF Briggs & =
Stratton engine. #1120
¥V duples & 1.240 ¥ d'uplvu! rlqlpﬂn:{l:. 36283 amps.
#5000 watts swrge, 4400 waths continpous power. ® Magne-
tron® solid-state ignition. ® NEW rotary field dengn meam
no brushes to reploce, ever] ®5ervice centers nationwide.
® Avsembiled in U5 ® Dimergions: 2571 = I7497W o TPH"H
W 116 fbs. @ Full 1 Yeor Parts Replocement Warraniy!

$4 Compars ot over §1000.00

Order No, 240-1018
Shipped Frt, Collect
Sand $1.00 for the lotest Money-
C from Wholesals Amarical
includes unbelievably LOW, LOW prices

pine. ®2- 130V & 3240V out- i
lets, 35175 omps. #4000 |
woltty serge, 4150 walls con- R
tinuoys power. ® Jervice cendars nn &0 HI
tiomwide. ® Made in L5, ® Measures:

WL 1R W 1R H o W 158 oy ® Full 1 Yr.

Parts Replocement Warrantyl ¢
s Compars at over $1200.00
Orrder Mo J0-1034
8000 Watt Genarater wih i6 HF Brigg &
Lirgiten engene i3 alio ovailoble 000000 ‘m

Shipped Fr1. Colleet
10 DAY NO HASSLE GUARANTEE
W you're mob completaly satisfiad with your perchose, rafem

TO PLACE AN ORDER plecwe tvpe or proni clearky
jon iheet af clean poper] the noms & order numiber of
the item alang with your name § oddren. Enclowe o
check or money order payabls lo Wholesale Amed-
€, Int. (be swre to odd ship, /hand chorges). Youcon
olso chorge fo MasterCard or VIS4, Print the acct.na,
4 sxpirotion dole and sgn your nome. Allow 1.7 whs.
for delivery. Add 2.3 whs. for clearing af personal
ghecks

Send your orders te:

“Wholesale .-;';}.‘;a_mnrica, INC.

4777 Manard Drive, Eou Cloire, Wi 54703
For credit card arder or mars nformation coll:

= J=T15-BTR-5000 it (prapoid] within 10 days for o FULL CASH “F.UNE_' fless
on power tools, hardware & housswares! i""""""}\ : —T— | :1"'1:;3 :r:ndﬁln:g:dfﬂnﬁ“d ot et

74 POPULAR MECHANICS ® MARCH 1986



-

Now you can seé
who's thm'e.ge

do it a lot of good, because the engine performs normally
until the next occurrence, which may be an hour later or
months later. Since November 1982, this has happened on
17 different occasions, in cold weather and hot, The dealer
and Nissan district representative say the condition is
unique to my ecar, but I know several people who had the
same trouble and sold their cars because of it. Any
suggestions? JOHN VAN STEENBURGH

PFOUGHKEEPSIE, NY

If thiz iz actually a fuel starvation problem, it should
occur when foad iz high—such as when going wphill or
when accelerating af wide-open throttle. [f the problem does
oceur under these eireumatances, check for incorrect carb
float adjustment, insufficient fuel pump output or a
partially clogged fuel tank pickup or fuel filter.

You can teat the fuel pump. It showld produce 3.1 to 3.8
pei and deliver 44 ounces of fuel per minute with the engine
rumiing at 600 rpm.

Nissan has issued a service bulletin (TR8§-08%) that
mutlines a fix for excessive fuel vaporization, The repair
calls for installation of a new pump (port No. 17010-
34A25), While this problem iz generally restricted to warm
weather, it might become evident in cold weather if under-
hood temperature is high.

A buildup of vacuunt in the fuel tank is another possible
cause of fuel starvation problems. Nexl time the engine
Sfalters, get out of the car and remove the gos cap. [f you
hear air rushing into the tank and the engine picks wp, look
for a condition that might be preventing proper ventilation
of the tank. Possibilities include o misconnected or kinked
evaporative emizsion line, and, of course, a faulty gas cap.

If the engine die-out occurs sporadically and doesn't
seem to he related to load, the cause might be in the ignition

POPULAR MECHANICS ® WMARCH 1786

system. Check for possible primary civenit shorts, loose
connections and broken wives, If all else fails, you might
have to try replacing the pickup coil, ignition coil and
igrition control modile—one af a time—until you solve the
problent. While ignition dingnostic procedures ontlined in
the manual might reveal the canse of the problem, it's quite
unlikely since the condition occurs infermittently, ™

SERVICE TIPS
® When changing the oil filter on the 2.3-liter turbocharged
angine of a 1985 Merkur XR4Ti, see that the filter adapter plate
points toward the crankshaft pulley at an angle equivalant to 4
o'clock. If it doesn’t, the filter will be out of position and could be
punciured.
® Windshields in some 1986 models have a layer of plastic on
the inside to catch flying glass in an accident. if your car is one of
them (check your owner's manual), don't lel someonea al a state
inspection station remove an inspection sticker with a metal
scraper, He should use a plastic scraper. To clean the inside of
the windshield, use a soft cloth, paper lowels or sponge
moistenad with a household glass cleaner or water. Remove
stubborn stains with mineral spirits or rubbing alcohol. Lat the
surface air dry—don't rub.
® Chrysler now recommends using SAE 5W-30 motor oil in all
engines when the prevailing temperature is below 100°F, except
in turbocharged, 1.6-liter and pickup truck engines which include
Voyager, Caravan and Mini Ram Van. Chrysler says SAE 5W-
30 provides better engine slarting, faster lubrication of engine
components and better fuel economy than SAE 10W-30, 10W-
40 and 15W-40, ; ;
® The rear glass of a 1886 Civic Hatchback may discolor
becausa of a faulty seal on the high-mount brake light assambly.
Have your dealer apply the fix described in TSB 85-043. It calls
for discarding the brake light, cleaning the glass and installing a
new brake light (Honda control No. 2274397).

Lieave 1t to Sony to bring a home secunty system
down 1o s1ze

With the Sony WatchCam™ Home Security System,
the most convenient way to protect your home

Mount the 2" camera anywhere—
front door, back door (even the baby's
room). It transmits a b/'w image and sound
toa portable 4" TV monitor. [ts sen-
sitive in low light, easy to install, and ~—=<
comes with a through-the-door .
peephole adapter

S0 why not look into one at your

] &

local Sony dealer today? %gﬁm!

[
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Chevy S-10 Maxi-Cab 4x4. |
41 It won Popular Mechanics magazine’s “Torture Test” (Sept. ‘85) by beating seven other 1985 compact

-t u .. 4x4s and a lot of rough terrain. Maxi-Cab 4x4 has shift-on-the-fly Insta-Trac and a wheelbase longer than
2°3 s (’ S any of the competitors tested. Available features like the 2.8 Liter V6—now with EFl in ‘86 models—and off-
1osar i road suspension with high-pressure Delco/Bilstein gas shocks make Maxi-Cab one remarkable truck. And

&-. loads of extra room behind the front seat lets you fit in loads of cargo. You can even opt for front

T ' buckets with rear jump seats and have room for four passengers.
o™ Chevy 5-10 Maxi-Cab 4x4. The 4x4 for four...and more!

Light basr showen can be purchased through outside suppliers. This 5 not a salety device.
Tires supplied by varous manufactuners
i LET'S GET IT TOGETHER. . BUCKLE LIP

O RKS LIKE A

TRULCK

-

&




BOOKSTORE
OF HOW-TO
INFORMATION

Aute Repalr
Manual *50-'56
Covers more than
| %M domestic car
maodels, with over
6A. 000 eszential
service specs and
repair facts and
2,500 diagrams,
cutaways and quick-check spec charis. Updated
section on fuel and ignition systems for the do-it-
yourselfer. Considered the “Bible” of auto repair
and maintenance. (B-1906—5$21.50)

TO ORDER Send your name and address
with check or money order to: Fopular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101, Please specify the
proper “B” number.

Pogrlar Mechanies i a publication of Hearst Magazines, a Divi-
wom of the Hearst Comeration.
€ | The Hearst Corparadion. All rights reserved

Imparied Car Ee-
pair Manual '79-'85
Comprehensive infor-
mation on cars by 23
foreign manufacturers.
Over 300 pages, Cov-
ers all areas including
cooling, efectrical and
exhaust systems,
brakes, steering. sus-
pension, ignition and transmission. (B-1904—
$25.00)

Lighi Truek & Van
Eepalr 7985 1,200
pages of information on
AMC, Chrysler, General
Motors and Ford trucks
and vans. 2,000 illustra-
tions plus step-by-step
instructions for the
funeup and care of
engines, brakes, sus-
pension, and more.

(B-1905—$27.50)

Aute Repair Man-
ual '74-"79 A handy
reference of facts
gathered from over 300
[actory manuals for do-
mestic cars, More than
1,000 illustrations and
data on such areas as
electrical, fuel and
cooling systems, sus-
pension, brakes, steer-
(B-1907—522.00)

ing and transmission.

Boatkeeper
Keep your boal ship
shape. This book
eovers all areas of
maintenance, repair and improvement for both
power and sailboats. Includes electrical systems,
anchoring gear, tools, eabin comfort and sealants
and adhesives. From the boating columns in
Motor Boating and Sailing. (B-1909—5§17.95)

Besatman's Handbaok A complete guide to
such important boating topics as safety, seaman
ship, emergencies, weather and piloting. Plus you
get listings of boating organizations, schools, reg-
ulations by state, sources for publications and
documenis and
more. (B-1908—
$10.85)

?LI i1 r‘" I

Basic Car Care
Step-by-step instruc- |
tions and troubleshoot-
ing charts, tuneup
specs for 118, and im-
port cars, and a glossary
of car care terms. In- |
cludes sections on pre-
ventive maintenance,
fuel, starting and cool-
ing systems, brakes,
tires, and air conditioning. {B-1 Hl“—llmi

Tuneup & Trouble
shooting Newly re-
vised with over 700 il-
lustraiions. Valuzble
infarmation on tuning
your engine, Including
spark plugs, breaker-
point ignitions, com-
pression and vacuum
service and lubrication.
Specs on most U5,
models and popular imports made between B0-
B4 (B-1902—514.95)

Bodywork & Paint:
Img Color photos, dia-
grams and instructions
tell you how to elimi-
nate rust, fix dents,
spray paint, repair
grills and bumpers,
keep interiors clean
and bring out your car's
lustrous shine—
without expensive
equipment. (B-1963— §19.95;
E-1M3A (paper)—§12.95)

The Guide to
\ull mlhuﬂm

Guide to Self-
Sufficiency
Learn to be totally -
sell-sufficient. Find i

amd prepare your owm food, raise farm animals,
brew beer, thateh a roof, create your own electric-
ity, tan a hide and much more. Over 600 two-color
illustrations and step-by-step instructions show
you how, (B-1912—5$10.00)

The Tree Ideniificaiion Boek Ever wonder
about that tree in your front yard? Or what your
oak table looked like before the wood was cot for
lumber? This book, with over 1,500 illustrations,
takes you on a nature walk m:ﬁenunrmrahape
leaves, bark, and

branches of more @ o e o

than 100 trees. (B - 3 e

1913—-510.95)  THE TREE -
IDENTIFICATION
BOOK =

Masier Pleces
Bring masierpieces
of art to life by
building the furni-
ture they depict.
This book has de-
signs and complete
instructions for re-
ereating furniture that appears in 20 classic
paintings—among them, Van Gogh's “Chair and
Pipe" and Pieasso's cubist “Still Life on & Side-
hoard,” Beautiful eolor reproductions. (B-1910
—§22.95)

MASTER
ﬂ [ 3
PIECES

Hubarn i Bad' iy Firary Capiendl

Md-Fashioned Wooden Teys Enter the en-
chanted world of wooden seesaws, doll cradles,
fire engines, rocking horses, spinning tops and
biplanes. Build

these and other

charming toys from Verailit
detailed plans, easy
instruetions and
color photographs,
Over 31 projects
shown. (B-1911—
$17.50)




B uilt in the 1930s to fend
off a German attack, the
Magino! line's bunkers and
lunnels have been lrans-
formed into Europe’'s most
sophisticated anti-aenai ob-
servation complex, called
Aerial Base 900.

Located 125 melers below
ground in eastern France, its
complex system of IBM com-
puters, linked to another fa-
cility in northern France, can
locate enemy planes and
within 10 minutes scramble a
Mirage Il, F1 or Mirage 2000
to intercept the intruding air-
craft,

The underground labyrinth
of tunnels and bunkers
stretches for 5 miles. The
entrance 1o Aerial Base 900
is protected by a network of
dogs, guards and armored

France’s Maginot line
finds nuclear-age use

doors. Part of the Maginot
line, however, is open to tour-
ists wishing lo see the bunker
sysiem

The defense system was
named after Andre Maginot,
a French minister of war from
1929 to 1932, It failed to pre-
vent the Nazi invasion of
World War |

The updated version of the
Maginot line protects its ra-
dar installation and is, for all
praclical purposes, invinci-
ble. Even if outdoor radar
systems are destroyed in an
attack, the main installation,
fucked deep under the
ground, is safe.

TECHNOLOGY
UPDATE

3/60

l-{,.

More than 500 people monitor sophisticated computer-radar 5ys-
tems around the clock [top). Workers must pass through armored
doors in the underground complex (abowve ], Today. tourists can wisit
part of the Maginot line and see drawings made during WAL (left).
The tunnel systemn stretches for miles [right).
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SUBMERSIBLES

Sub rescue

The worst aspect of subma-
rine warfare is the rescue
operation. In the case of a
sinking. thera is little chance
of rescuing a crew, But the
picture is changing thanks to
several developments, At
Massachusetis Institute of
Technalogy. researchers

weld a ruplure in a ves-
sel at 6000 feet. A British
partnarship, meanwhile,
is conducting sea trials
of the Dragonfly, which can
assist remote-control opera-
tions by video camera obser-
vation, The American rescue
sub Mystic and the research
sub Alvin have just been cer-
tified seaworthy for subma-
rine rescues

have developed arigthatcan [SEg ¥

Gold fishing

Treasure hunters will find the
Aguascan X3 proton magne-
lometer a boon to thair
searches, The Aguascan
probe, or “fish,"” is towed be-
hind a boat with a 16-fool
cable. When the fish passes
over a large ferrous object,
an audible beat increases
through its conirol box.

MEDICINE
Laser Gum

Common but troublesome
gum disease (pyorrhea) is
being treated by laser. Pio-
neeraed by Northwesterm Lini-

versity, the technique avoids
hemorrhage, surgical area
sterilization and postopera-
tive discomiord. A small, in-
tense laser beam with the
ability to vaporize, coagulate
and cut is obtained when a
lens is placed in front of the

beam. The result is highly
localized fissue removal
through evaparation-vapora-
tion. Meither tooth structure
nor alveolar bone is dam-
aged, Laser surgery suc-
cessfully reduces surgical
time and healing.

- OPTICS

ALV IN [4)

ru =

Vision study

7

The Eye Mark Recorder
(EMR) electronic headgearis
mounted with a TV camera
(below). An infrared LED be-
low each eye reflects a ray
from the eyeball. The ray is
detected by sensors and pro-
cessed o determine exactly
where the wearers' eyes are
pointing. The results are vid-
eptaped and used o deter-
ming what instrumenis a pilot
is looking at or what objects a
driver is watching

B0
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AUTOMOTIVE
More than just

Aulo show cars oflen pre-
view technology already in
the pipeline for future mod-
els. Ford's Probe V (right)is a
2+2 sedan with a C, of
0.137, making it the most
aerodynamic driveable car in
the world. Mini headlamps,
sliding doors and skirted

wheels help it achieve less
drag than an F-15 fighter
Buick's 4-wheel-drive Wild-

EVA takes
you home

Blaupunkt! calls its new navi-
gation system EVA, an acro-
nym for road navigation sys-
tem in German. Toothed
sensors on each rear wheel
register distance ftraveled
and the angles ol any tums.
This infermation is compared
o the street grid map in
EVA's route search, naviga-
tion and orientation comput-

glitz and glitter < |

catl (above) is powered by a
4-cam, 24-valve, 3.8-liter V&

that develops 230 hp without

er, a compact-disc device.
The driver punches in a 6-

Drive by wire

The German firm Robert
Bosch has developed a
drive-by-wire system. It re-
moves the mechanical con-

nections between the accel-
erator and engine, replacing
them with sensors that tell an
actuator when 1o turn up the
throttle, 1 may be on Ger-
man-made buses nexl year.

turbocharging. Electronic in-
struments are housed in its
steering wheel

stationary

hubr. Both cars project a digi-
tal speedomeler reading
onto their windshields

COMPUTER  ROUTE SEARCH,
KEYBOARD  NAVIGATION, SENSORS
ORIENTATION
digit code for starting and dashboard display lelis

ending points of the trip. A

ASTRONOMY

New approach
to reflections

A low-cost, infinitely variable
mirror has been developed at
Strathclyde  University in
Glasgow. Silvered plastic
film 15 stretched over a kettle
drum and evacuated. The
film flexes, closing the mir-
ror's curvature and giving i
the capacity to focus on an
object 24,000 miles away.
The Mount Palomar mirror
took years to grind, This
method could produce &
comparable mirror in weeks.
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TECHNOLOGY

UPDATE

ASTRONOMY

Chasing the
great comet

During the second and third
weeks of March, five sepa-
rale spacecraft are sched-
uled to have ciose encoun-
ters with Halley's Comet
Giotto, the European satel-
Iite, will actually come within
300 miles of the comet's nu-
cleus. Two identical Soviel
craft (shown with their solar
arrays open) will come within
6000 rmiles and 2000 miles of
the comel's icy head. And
two cylindrical Japanese sat-
ellites, dubbed Planet A and
Planet B will photograph the
comet from inside s tail
These images will be the
closest ever laken of Halley's
Comet

Space station
ferry design

TAAS Engineering is propos-
ing a new wvehicle for eco-
nomical shuttling to and from
the proposed space stafion.
The Earth Orbiting Aircrafi
(right) would take olf and
land conventionally, and use
on-board ram-jel and scram-
|el engines and glhder profile
to reach orbit. Its design
would also permit low-heat
re-entry

.'.:;:-nl '] ﬁ
q-' -
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Flying carpet
The Air Force's Air Cushion
Equipment  Transporation
System (ACETS) iz em-
ployed at airfields damaged
by bombing. ACETS moves

aircraft on air cushions locat-
ed beneath it {right). Air duct-
ed by ASP-10 engines into
open rubber cushion-skirts
beneath the platform allow
the platform to float over un-
even terrain. The Air Force
inends to use the system in
its new “floating” fire truck

New eyes for an Eagle

The F-15 Eagle fighter is now
an integral cog in the Air
Force's Joint Tactical Infor-

mation Distribution System,
providing air, land and sea
forces with inslantaneous ac-
cess and inpul to tactical
data. The F-15 is equipped
with color display instru-
ments, enabling the pilot o
determine frigndly, enemy
and unknown aircraft.
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‘Siren’ lures
sea missiles

Siren. an intelligent naval de-
coy, can afllract sea-skim-
ming rockets away from a
ship when il is deployed by
parachute following detec-
tion of enemy aircraft or mis-
siles. Siren is said to be ef-
fective againsi known
air-launched and
launched missiles. The siren
decoy selects rounds for ei-
ther radar-guided or heat-
seeking missiles

ship- =8

R ——=

Marines seek
more punch

In the lale ‘60s; the Marines
dumped the 3.5 bazooka.
Mow, they're adopting the Is-

ragli  SMAW  (Shoulder-
Launchad, Multipurpose As-
sault Weapon). SMAW s

effective against both hard
and soft targels. lts shell em-
beds in soft targets and fiat-
tens against hard targets

e

- W

FUSION
Gyrotron tests

Hughes™ gyrotron is a micro-
wave tube that uses a spiral-
ing stream of electrons to
produce extremely high pow-
er microwave !fE.‘ﬂlJE.‘I'IEiE.‘ﬁ
Gyrotfron heats elecirons
through Electron Cyclotron
Resonant Heating, resulting

(hydrogen energy) held by a

I magnetic field. The Japa-
i nese use gyrotron o convert

seawaler into electricity. [Tu

FPOPULAR MECHANICS ® MARCH 1985
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e insulator that

or presenting Transparent

0O
nce upon a time,

choosing window glass to
let the sunshine in gave
you a terrible two-sided
problem: Heat Loss in cool,
northern climates and
Solar Heat Gain in warm,
southern climates.

In other words, your
windows were always
either too cold or too hot.

“These windows are too cold!”

That meant condensation
—drops of water—rotting
away sills, walls, sometimes
even carpeting and
draperies.

“These windows are too hot!"

[

Worst of all, you'd be so
uncomfortable, youd end
up wasting more energy
than necessary trying to
warm up or cool off.

i'lill

“Then Ford Glass introduced
a window glass that works
like transparent insulation.”

Then Ford Glass, the
second largest glass
manufacturer in North
America, put their
technological expertise

to work in the home.

We introduced a dynamic,
new solar management
product: Sunglas® Heat
Reflective™glass.

Sunglas Heat Reflective
glass is high-tech window
glass that looks like clear
glass but works like
transparent insulation.

Here’s how: Sunglas
HR glass lets the winter
sun’s heat inside and

keeps it in—so you stay
nice and cozy,.

And when properly
shaded, or when
combined with Ford tinted
glass products in sunny
climates, Sunglas HR
glass keeps the summer
sun’s heat out—so your
air conditioner doesn't
have to work as hard to
keep you cool.

Sunglas HR glass saves
your energy dollars. It
actually cuts heat loss,
helps manage heat gain,
and reduces condensation
by keeping the window
glass surface warmer. It
could even add to the
resale value of your home,
all without changing its

appearance.

“So easy to handle, it's
ideal for both new home
and replacement windows
as well.”




allywas awindow

[nsxllaﬁon from Ford Glass.

No matter what the season
or time of day or night,
double-paned Sunglas HR
is 66% more efficient than
single glazing.

“These windows are just right!”

Sunglas HR is 20% more
efficient as an insulator
than old fashioned,
ordinary double-paned
glass* and when used in
triple-glazed windows, it
works even better.

That means you can turn
your thermostat down
lower in the winter, and use
your air conditioner less in
the summer—and still stay
more comfortable year
round.

*Based upon Y5" air space. Performance will
change with the width of the air space.

What's more, Sunglas HR
glass lets in visible light, but
reduces the sun’s harmful
ultra-violet rays that can
cause premature fading of
your valuable draperies,
carpeting and furniture.

Best of all, Sunglas Heat
Reflective glass is backed
by the Ford Glass 5-year
limited warranty,.

“Thanks to Sunglas* Heat

Reflective~ glass, you can live
comfortably ever after.”

The happy ending?
Sunglas HR glass is ideal
for both new home and
replacement windows.
Even for simple add-on
storm windows in your
present home. Ask for
Sunglas Heat Reflective
glass by name.

And remember, the moral
of our story: When it comes
to glass that works 24 hours
a day, 365 days a year,
every year—Nobody
outglasses Ford.

See your local window supplier or
for more information and a free
brochure call 1-800-GLASS-HR or
write to:

Sunglas HR Manager

Ford Glass Division

P.O. Box 43343

Detroit, Michigan 48243

<D

Glass Division

Founded 1919. A division of the
Ford Motor




FOREIGN AIR RAID

America once dominated the world aviation market. Now
foreign competitors are beginning to sell planes to us. Why?

F.Jr decades, the nameplates on
the world’s best-selling air-
eraft have read Boeing, General
Dynamics, Grumman, McDonnell
Douglas, Lockheed. Those giant
U.S. companies have produced
planes from supersonie fighter-
bombers to efficient, economical

airliners and

The Astra, lsrael’s most popular corporate jet. has suddenty
become popular on the American market. The 15-seat model

is one of 300 small jets Israel has soid In the previously

Fokker F.100s from Holland. Other
American carriers fly transports
made in Brazil, Canada, England,
Holland and Northern Ireland.

Future 1.8, Navy pilots will learn
to fly in the T-45A Hawk, a jet
trainer designed and developed in
England. The Marines now oper-
ate a largely British

Alrbus Industrie’s A210 takes off with Pan
Am. Eastern also Is using a growing number
of A310s in its jet Meet.

mammoth cargo carriers—all un-
equalled in their performance. But
within the last few years, American
dominance of the world aireraft
market has been threatened. For-
eign firms are selling in regions
once the almost-exclusive territo-
ries of the LS. giants of aerospace.
And more recently, they have begun
selling large numbers of planes to
the civil and military sectors in
America.

Pan American Airways and East-
ern Airlines count 62 European-
built Airbus transports among their
fleets. US Alr recently ordered 20

V/STOL fighter, the AV-8A and
AV-8B Harrier. And the Navy is fly-
ing Lavi jets made in Israel,

[n the world of business transpor-
tation, American corporate execu-
tives fly between their tightly
scheduled appointments in British,

N B

all-domestic American market.

Canadian, French, Israeli and
Japanese aircraft, in addition to
Ameriean types.

What in the world is going on?
Aren’t American aerospace com-
panies predominant in the technolo-
gies of design, production and
operation of advanced aircraft? The
answer is yes and no, Yes, we still
maintain a strong technological lead
in highly sophisticated military air-
craft such as the Northrop Ad-
vanced Technology (*Stealth")
Bomber, and the Rockwell B-1B
low-level penetration bomber, But,
no, we have not developed the broad
gpectrum of designs that meet the
widening needs of both civil and mil-
itary operators of aireraft here and
abroad.

There are rea-
sons for the for-
eign capture of

{ Please feirn fo 850

AR N AN AN AR, b ALY
z s S e i

——

e )

et L

USAIr was the earliest to fly Fokker's new F100 passenger planes. Defivery of 30 modeis to
various airlines starts later this year. Fokker is a Dutch firm.
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FOREIGN AIR RAID
(Continwed from page 86)

gignificant portions of the domestic
market. In some cases, international

politics have dictated the purchases of

forelpn military aircraft and other
equipment by the U.S. The NATO
countries particularly want to sell some
weapons to us, to balance some of the
billions they pay for our weaponry. In
some particularly troublesome cases,
American government financial assis-
tance has determined the buy in favor
of a foreign manufacturer (see Why The
F-20 Isn't Selling, on page 145).

In most cases, the suceessful foreign
manufacturers have studied the world
aireraft market, detected and defined a
technological gap in that market, and
proceeded successfully to fill it. Some
years ago, that would have been an
extremely difficult task for any foreign
company. They were not then equipped
with the technology needed to match
their U.S. counterparts.

But today, foreign manufacturers
are as advanced in the arts and sciences
of aeronautics, and the skills of manage-
ment and marketing, as the best of
the Amerjcans. Backing them are
strong and capable government
and academic research facilities,
with modern, high-performance
wind tunnels, simulators, com-
puter systems and test eguip-
ment.

With technology equal to that of their
U.5. counterparts, and with marketing
expertise equal to the best available, it
is no wonder that discerning foreign
manufacturers develop and penetrate
major U.5. markets for aireraft.

For example, in spite of decades of
research and development, America
has yet to produce its own effective and
efficient fixed-wing aircraft that can
take off and land vertically or in a very
short distance. The Navy, wedded to
carriers with catapults, has never seen
a need for the type. The Air Force,
equally tied to thousands of feet of
concrete runways, has not taken the
idea seriously. Its recent purchase of
French Durandal munitions for de-
stroying runways heralds the Air
Force's long-delayed discovery of the
vulnerability of fixed bases and con-
erete runways.

But the Marines, assigned to mount
amphibious assaults on foreign shores
and then move inland, needed a V/
STOL fighter for support of their
troops on the ground. They would not
be able to depend on the availability of
either runways or carriers. Only the
British had ready the advanced V/
STOL technology of an airframe with a
vectoring-thrust engine, and that's
why the Marines today operate the AV-
8A Harrier and its improved successor,

America Is buylng 300 British Aerospace Hawiks. They are the Navy's newest training jets.

the AV-8B, built under license by Me-
Donnell Douglas.

Politics, financing and lack of direct
competition may result in orders over
the short term, but for the long term,
technology is the answer. America en-
tered World War II with aircraft re-
flecting the technology of the 1930s. We
came out of it with new technology that
is still with us. But in recent years,
advanced military aircraft programs
have sharply decreased in the U.S. Our
first-line fighters like the Grumman F-
14 and the McDonnell Douglas F-15
now are more than 10 years old, and
they show the technology of 15 and 20
years ago, respectively. There is little
new in prospect for fighter design; the
Advanced Tactical Fighter is in its very
early stages and growing concern about
military cost overruns could conceiv-
ably kill it.

Meanwhile, the European aerospace
industry has been foreed into coopera-
tive efforts, with entities like Airbus
Industrie formed to handle single major
projects.

Airbuz Industrie, a multinational
European effort to develop and market
advanced-technology transports, has
firm orders to date for 62 of its wide-
bodied transports from Eastern and

Pan Am. That's 62 transports Boeing or
MeDonnell Douglas did not zell. But it's
a small percentage of the Airbus total
sales of 469 worldwide.

Airbus officials point out that their
planes use American components. In
fact, since 1979, Airbus Industrie has
bought almost 33 billion worth of origi-
nal U.5. equipment for its aircraft.
3till, the European presence in the
American market is growing,

Much of the pioneering in the U.S.
market was done by British and French
prodocers of business aircraft. More
than 400 British and more than 500
French business jets from two manu-
facturers have been sold to U.S. cus-
tomers since 1964. No other foreign
manufacturers have achieved anything
like those numbers of sales in business
aviation in the U.S.

The total list of recent foreign acqui-
sitions by U.8. customers is a long one,
with some surprizes. We've leased [s-
racli-built fighters, for example, and
bought transports from Northern Ire-
land for the U.5.A F. in Europe. Here
are some significant examples:
® Aerospatiale Helicopter Corp., an
American subsidiary of Aerospatiale,
French member of the Airbus Industrie

{Please turn fo page 1545)
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Why the first name
inoutboards should be your

If you're buying your family's
first boat, you're wise to start here
at the business end of the rig.

The technology you buy
here will have the most impact on
your rig's performance. And isn't
performance what family boating’s

all about?
Merc’s 50 and 60.
3-cylinders smooth.

The legendary Mercury® 60

and new 50 get the fun started fast,

They're engineared to hre up
quickly, run wide open all day,
and turther prove the theory that
getting there iz half the fun.

oL

Both models teature a 3-cyl-
inder design that runs smoother
and accelerates better than twin

linder engines. The three cylin-
ers also get better performance
out of pulse-tuning, a technique
that works like racing exhaust sys-
tems to boost power and fuel
efficiency,
Constantly proved.
And improved.

Each _Fem, each Mercury
ets better. They're evaluated in
e laboratory. In punishing tests.
In real wm]tijggp!i_catiﬂns. d in
customer satisfaction.
And in every possible way,
is made for the better.
ecause to us, the only kind
of performance is consistent,
reliable performance.

a chan

fir_s_t oy_t_b_oard.

Standing behind
the Legend.

Your Mercury comes with
one of the industry’s most com-

rehensive limited warranties.

cked by 2,500 dealers nation-
wide. And now you can further
pIDtﬂI&t your inavasrmgnr;ricﬂ;, ;E,he
new vlercury <-year u ro-
tection Plan. It's even transterable,
so it adds to your Merc's already
high resale value.

Sure, there are cheaper out-
boards. But if you're serious, you'll
make :'r??u mﬁﬂmenti:h;ﬁmms
years n for your y.

After all, quality time de-
serves a quality outboard.

FUEL AND OIL
MIXTURE

Put the legend
behind you.

VI A

OUTBOARDS

With the Merc 50 and 60, you'll
never have to mix and measure ofl,
The Me oil injection system
mixes oi and gas af one foca-
tion, ahead of the fuel pump, for a thorough blend, :
fewar moving parts and no coamplicated elec- n
trical connections. It also cutdistances E‘:'*- —
competitive systems with a Fcuart tank it
that treats 36 gallons of gas.

FUEL




THESE Two
PENNZOIL
MOTOR O11S
HAVE THE ONLY
MULTI-GRADE VISCOSITIES
RECOMMENDED FOR ALL
NEw GM, FORD & CHRYSLER
4 CYLINDER & SMALL 6 CYLINDER
ENGINES.

It’s simple.
Use Pennzoil SW-30
for winter,

P il 10W-30
PENNDIL "L pegiLOIL
2 They have the i
HD

factory-recommended

HD viscosities to protect

SAE SW-30 high-revving SAE 10W-30

MOTOR OiL small engines. MOTOR DIL

- Now you know all you ?F- iy

%“::‘ need to know about 35:'.‘.'.'.'..":"_:‘
small engine protection. o
WAL OZ (105 OT) S6LITRE 003 0T) sesLime i
&
— - iNzoIL '
SAE 5W-30 PENNZS SAE 10W-30
B
The Standard of Protection
Since 1889.

SAE SW-30 ang SAE 10W-30 mdlor odfs am iscommanded by many mags aulomoke mansiaciunens
Alvays chestk your owmar's Manu for the Gorect vissosily grade fo use o your iomabiies



Popular
Mechanics
MARCH 1986

Kenny Bernstein

wrarms the tires
of his 2000-
hp Funny Car.

TECHNOLOGY OF

e speed secrets of the 'S80z are
computers, composites, aera-
dynamics—and cubic cash,
It's no longer enough for a
suceessful racing team to have a fear-
less driver, a flawless engine and a
peerless chassis, Winning today’s high-
stakes races can require the services of
a full-time aerodynamicist, a consulting
computer engineer and an on-staff te-
lemetry technician. Selecting the right
gilicon chip can be as crucial to victory
as choosing the correct tire compound.
Crew chiefs fret over drag coefficients
and wing cross-sections. Mechanics are
becoming as adept with carbon fibers as
they are with ratchets and wrenches.
In short, the race for the checkered flag
has become a race to apply the latest in
advanced technology.

It's a maxim of motorsports that
speed costs money. Million-dollar rac-
ing budgets have become commonplace
in this age of Fortune 500 sponsorships
and same-day television coverage. And
while team managers have more to
spend than ever before, the cost of
some surplus high-tech hardware has
never been lower, Aerospace equip-
ment, materials and know-how is find-
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There’s more to going
fast than just standing
on the gas, and most
of it takes place
behind the scenes.

BY RICK VOEGELIN
Formula One text by John Rettie

ing its way from launching pads to pit
lanes across America. Technology de-
veloped for Space Shuttles and Stealth
bombers is making race cars lighter,
stronger, safer and, most of all, faster.
In this special section on high-tech and
high-performance, PM surveys this
new science of speed.

Fun car, serious business

Hell hath no fury like a Funny Car.
The Budweiser King is 2000 hp of sound
and fury. It rides like a jackhammer
and makes noise like a Saturn IV.
Driving a Funny Car requires superhu-
man skill. And remembering every-
thing that happens on a 5-second Funny

PFHOTD COURTESY MHRA

Car run isn't humanly possible,

Enter the HRacepak computer.
NHRA Funny Car World Champion
Kenny Bernstein has brought drag rac-
ing into the electronic age with an
onboard microprocessor that records
and displays thousands of bits of infor-
mation. Back in the relative quiet of the
team’s transporter, erew chief Dale
Armstrong can coolly analyze the run
and make his decisions on fuel mixtures
and clutch adjustments before prepar-
ing Kenny's Tempo for its next 260-mph
run down the quarter-mile.

The 3-pound computer has become
the team’s seeret weapon, While other
racers are scrambling to adjust to track
conditions, Dale is consulting his refer-
ence library of computer printouts.
“We record engine speed and drive-
shaft rpm,” Dale reports, “and we've
learned what produces a low elapsed
time, If the car performs poorly, we
compare the graphs with good runs to
see where it's lacking.”

The onboard computer can also have
two “event channels” that record when
Bernstein shifts his Funny Car into
high gear and leans out the fuel mix-
ture. Dale has noted the improvement

71
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T e e
in Kenny's driving since this computerized report card was
added to the team. Despite the hellish environment it must
endure, the computer has proven totally reliable, “The
blower exploded and caught the ear on fire on one run,”
Armstrong recalls. “The heat melted the computer case.
When we got the car back to the trailer, the computer
printed out its data as if nothing had happened!”
Armstrong foresees the computer eventually taking over
some of the driver's chores, Computer controls for the fuel
gystem and transmission would leave Bernstein free to
concentrate on more important tasks. For now, though,
Dale is still getting to know his racer-friendly computer. “1
can't imagine anyone racing seriously without one,” says
the premier Funny Car crew chief,

Oven-fresh race car

Ford Motor Company's recipe for a high-tech road racer
iz easy to follow: “Place sandwich of Kevlar, carbon fibers
and aluminum honeyveomb in oven, heat to 200° C, | let cool,
and go racing.” Actually, Ford's third-generation Mustang
GTP (Grand Touring Prototype) is a 200-mph showease for
the company’s expertise with space-age composite materi-
als. Composites are hybrid mixtures of test-tube materi-
als—fiberplass, for example, is a mix of glass strands and
epoxy resins.

The materials used in the Probe's construction are not 2o
mundane, however. Ford's race car cookbook calls for
exotic ingredients such as Kevlar aramid fibers, honey-
comb Nomex and Nextrel (a heat-resistant fiber that will
stand up to a red-hot turbocharger).

Ford fabricators can literally bake a race car using these
modern composites, Dry fibers impregnated with resin are
placed in molds, then eured by heating them in a vacuum,
Chassis designers tailor the composite’s characteristics by

loosen, one of these “plastic” chassis will retain its stiffness
much longer than a metallic frame—as long as the driver
steers elear of immovable objects.

“Working with these types of plastics is real engineer-
ing,” says designer Chriz Murphy of Zakspeed USA, the
team responsible for developing and preparing Ford's
premier road-racing machines. “It requires a high degree of
skill and diligence. People tend to think of plastic as the race
car's skin, But in this type of construction, the plastic is the
race car.”

Ford plans to sell Mustang Probes to private racing
teams. The ear's modular construction appeals to potential
buyers because it simplifies maintenance and repairs. Nine
bolt-together modules make up the entire chassis. A
damaged or outdated module can be replaced by unbolting
the old section and bolting on a new piece. The fuel system,
instrumentation and electrical systems are also modular to
speed up trackside repairs. Like a space-age Model T,
Ford's building-block Probe GTP iz out to win racer's
hearts with its simplicity and durability.

Six equals eight

For three decades, the Chevrolet
small-block V8 has been the first
choice of racers and engine builders.
But even the Chevy VB can't with-
stand the winds of change sweeping
through Detroit. The future belongs |
to downsized powerplants. Chevro-
let i= already at work on the small- |
block’s successor: a 208-cu.-in. T75-
hp turbocharged V6 that propels
the stunning mid-engined Cor-
vette GTP road-racing prototype
campaigned by Hendrick Motor-
sports,

adjusting baking time, temperature and cooling.
Composite materials are revolutionizing race car con-
struction. Aireraft-type aluminum monocoque chassis de-
gigng made tube frames obsolete in the '60s. Now molded
composite structures, originally developed for spacecraft
and communications satellites, are replacing riveted alumi-
num tubs as the state-of-the-art in racing. Engineers are
taking advantage of the superior strength-to-weight ratio
of composite materials to build ears that are lighter,
stronger and stiffer than conventional chassis. Composites
can be molded into complex shapes that can't be duplicated
by cutting and welding metal. With no rivets and joints to

PHOTCH B DAMNIEL BlANCHI
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W LINTE T WG

BODY WDOULES (UNSTRESSED]
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Corvette GTP car run in IM5A road races
[above| is actually a March racing chassis
powered by a 775-hp turbocharged Chevy
V& [right|. While Indy engines are limited by
the rules to 48 in. of manifold boost. there
are no such restrictions in IMSA, and the 3.4
liter V& uses &8 In. of boost.

Ford's Mustang Probe [left) is the other LLS.
entry challenging the Porsche 9625 on the
IMSA circuit. Its turbocharged 2.1-liter 4-
cylinder engine makes “only™ 650 hp. so it
depends on a sophisticated modular chassis
of space-age materials to be competitive.
The whole car weighs 1980 pounds.

pocket powerho version of

production Chevy Vi1 led in ups an

from its commuter cousing
components from Chevrolet's Special Products
68 in. of turbo boost

onic fuel injection is
ipest econobhox the
ipement i

controlling its fuel system. While ele
standard equipment on even the ¢
days, computer-controlled fuel m
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PRESSURE-RELIEF—
BRAK VALVES
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unknown on America’s chs,

Initial EFI development the turbn V6 iz based on a
Racetronie system that determines fuel deliv
to engine 5 and throttle p
the engine's fuel requirements signal ]
injection solenoids, i s per eylinder satisfy the
turbo motor's appet ctane racing gas, Adjust-
ments to the air/fuel ratio can be programmed instantly
even while the engine is running

This em offers quicker response, more mid-range
torque and better fuel economy than mechanical fuel-
imjection systemsz. There’s stilll room for refinement,
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though. Chevrolet is at work on a sec-
ond-generation system that will add
inputs for barometric pressure, air
temperature and humidity—in short, a
“smart” injector that will automatically
compensate for the changing weather
conditions. Ironically, Chevrolet's pro-
duction-line ECMs (electronic control
modules) already have many of these
capabilities. By reversing the normal
flow of technology, Chevy engineers
hope to improve their racer’s on-track
performance with assembly-line parts.

Flying on the ground
The wing's the thing in Indy car

racing. Aerodynamics is the black art
that separates winners from also-rans
in today's Championship Aute Racing.
No crew in the CART flyving cireus has
mastered the science of Indy car airflow
as thoroughly as Roger Penske’s Penn-
zoil March team. Al Unser Sr. drove
Penske's sereaming vellow machine to
the 1985 CART national championship.
Today's Indy cars are flving wings
designed to take maximum advantage
of the air moving under and around
their sleek bodies. “Ground effects”
virtually glue the cars to the pavement
at speed. Air entering the front of the
gidepods iz ducted through carefully
contoured venturiz. This rapidly ex-
{Mlense turn fo mge 1360)

PHOTD BY BLL STAH

PHOTO BY DAMNIEL BANCHI

McLaren Formula 1 cars |[above) have 90-cu.-
In. V& englnes that pump out 1000 hp.

Penske-Pennzoll March carried Al Unser 5r. to the 1985 CART
championship. Like other Indy cars, It depends on components
[right) to provide 2000 pounds of aerodynamic downforce.

AT BY TONY MATTHERS

Six Mechanics, No Waiting

through the motions for us.

After the body's been popped (photo
1), one or two mechanics remove the
plugs and cylinder heads (2 to 5) while
another drains and discards the 10to 12
quarts of 70W racing oil. Because of
nitromethane contamination, the oil can
only be used for one rumn.

Mext, the man under the car removes
the clutch inspection plate to check for
wear and to make adjustments. He also
pushes out the pistons with a rubber-
handled hammer while crew members
up top play “catcher” (6).

Any worn or damaged paris are re-
placed and the engine reassembled (7
and 8), using new oil and sparkplugs.
During this rebuild, the crew chief must
be thinking about final turning for the
next run: how much nitromethane and &
spark advance fo use, supercharger=
and fuel pump drive ratios and cluich 5
adjustments. Teams keep extensive log =
books to determine which combinations =
work best at what tracks. But the perfect -
combination is a moving target, affected
by weather and traction conditions thal § Finally, the head stud nuts are removed
can vary from one lane to another on the and the cylinder heads are taken off with
same track.—Jon Asher the exhaust headers still attached.

wm'le your neighborhood auto re-
pair shop may take three days 1o

rebuild the engine of a family car, pro-
fessional drag racing mechanics com-
plete the same job in less than an hour,
and they do it three or four times in a
single day. Impact wrenches speed the
work, as do a number of special tools
and technigues. The reason for this
frantic “thrashing” is that a 496-cu.-in.
Keith Black aluminum racing engine is a
highly siressed piece of esquipment.
Running on a volatile mixture of alcohol
and nitromethane, the supercharged
motor produces over 2000 hp and runs
through the quarter-mile at 260 mph in
5% seconds. A winning run often results
in holed pistons, broken valves or com-
plete meltdowns of critical internal parts,
The typical time between elimination
runs is under an hour, so all work has to
be completed in 45 minutes.
Depending on a team's finances, any-
where from two to six mechanics will lay
into a Funny Car when it gets back to the
pits. The spectator usually can't see
much of what's going on, so we asked
Chris Christensen’s Odyssey Engineer-
ing team of Valencia, California, to go

1 Odyssey Engineering crew pops |-plece
fiberglass body off Chris Christensen’s Cor-
vette Funny Car for access to engine.
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PHOTO BY JOHN BETTIE

Digital dispiay |abowe) tells World Champ Alain Prost how much
boost he can use. McLaren’s space-age carbon fiber and aluminum
chassis [right] Is made by Hercules Aerospace in Utah.

2 One crew member removes and Inspects 3 Next, the complete rocker arm assembly & The magneto, fuel lines. supercharger
sparkplugs for signs of intermal problems, and pushrods are removed so that the and intake manifold also have to come off
while another remowves valve covers, cylinder heads can be taken off. before the cylinder heads can be removed.

& After the ol pan, crankshaft and con- ¥ Before reassembly, oll Is applied to all 8 Pistons and rods are installed with one
necting rod caps are removed, pistons and  bearing surfaces to prevent scuffing before  shove of rubber-handled hammer, thanics to
rods are pushed out from below. the il pump can pressurize the system. tapered 1-plece piston ring compressor.
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BY STEVE POTTER
l':r.:]r'IEr'I:'fH_J[I."'I-:':] Editor

incar camera setup is the one
stock car races. Big NASCAR stock-
gmmﬂmmnmh
camera [right], which can rotate 360° and
mmwmc“ah:wmwa
on a console [below| in the Race
Control trailer. The car has two antennas: a

mﬂmpmmmmmmﬂn—

control signals, and a “can” on the trunik
tnunllplﬂureﬁgrull

Photos of Harry Gant’s Skoal Bandit
by Don Hunter.
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he scene is Tennessee's Bristol International

I Raceway. You are watching from inzide the
car as Kvle Petty steers the Woods Brothers'
T-Eleven Ford Thunderbird into the tight first turn.
You can see the set to Petty's jaw as he cranks the
steering wheel to the left and the banking picks up
the car. Out just in front of the Ford's hood is the rear
end of Dale Earnhardt’s Wrangler Chevrolet
Monte Carlo. Both machines are doing a

. little dance, slithering on the edge

of traction, and you ecan

almost feel the

thump as

| —||.—

Enjoy 200-mph fender-to-fender competition from the safety of your armchair.

Petty's front bumper taps Earnhardt’s rear. If you
look elosely vou ean see the tach needle swing higher
s the short Bristol back straight looms into view and
the second-generation stock ecar driver pushes the
throttle to the floor, The sound is overwhelming as
the Ford overhauls the Chevy, Looking out the side
window, you can see Earnhardt, the former Winston
Cup Champion, glaring intently.

A couple of laps later, as Petty brakes hard down
into the turn, a competitor bangs the Ford's rear
bumper so hard that your vision jars—and then the
world begins to rotate, From your seat inside the car,
it's almost as if it is all happening in slow motion. The
horizon changes abruptly as the spinning Ford slides
down off the banking, and the shapes of several cars
briefly fill the windshield as they flash by.

Almost before the car has come to rest
at the bottom of the racetrack,
Petty has selected first gear

and is accelerating back

along the apron.

-




SPECIAL RACING SECTION 4
Congratulations! You've just =at
through one of the most exciting mo-
ments in auto racing—and vou did it
without leaving your living room chair.
Through the magic of live, in-car video,
ESFPN has taken vou along for the ride.
For years, the rap on televised mo-
torsports was that it was boring, One
car following another, with the cameras
go far away from the action that all
sense of speed and intimacy was lost, A
driver might be interviewed in the pits
before the race started, or perhaps
during the race if his car broke down.
And, of course, viewers of some types
of racing got to see the victor spraving
journalists with champagne in the win-
ner's circle.

But in football the televizion technol-
ogy has taken the viewer right up to the
line of scrimmage during the game
itself, letting him see into the quarter-
back's eyes and hear him barking sig-
nals (zee Television Towchdowns, page
73. Nov, '85). The fan at home could
hear the banging of pads, and the
grunts of linemen crashing into one
another, The producer of an NFL foot-
ball game was able to provide exactly
the sort of up-close feeling that the auto
racing fan never enjoved. Telephoto
lenses, because they shrink distance
but not time, make race cars seem to be
going slower than they are.

The producers of racing TV shows
did their best. For one thing, they came
up with the “speed shot,” where a
fixed, remote-contral camera located
next to the track at the exit of a fast

(Please turn fo page 155)

MINICAM ’

s _ e . [ ANTENNA
-

-&

i AERIAL
LADDER

FIRE TRUCK

x
o

NBC's minlcam [inset) uses a tiny Hitachl camera mounted to an indy car chassis just behind
the driver’s head. The signal from this fixed camera Is sent to a huge antenna mounted on an
aerial ladder in the infleld and then on to the director’s traller.

IN-CAR CAMERA

AN ELLS

Panning. zooming in-car cameras [see photos on previous pages) are used by many netwaorks in big
stock cars. Remote-control cameras send signals via a hovering helicopter to the race control trailer.
There, the program director chooses shots to be broadcast via satellite for home viewing.

28
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The Heart
Of Rock 'n' Roll

To the audience it's magic. But to the engineers behind the
bfgges‘t rock concerts, it’s eIectanics mechanics and fire,

-EEEEEEE%&E&ELE#EE&EEE

< p !?.‘?f’:‘f‘i!-?fi‘?ﬁf‘ B ERRERERE O
P 0T Y e e &“ ‘*"_"l"q;

g
A il

Far fromrthe stage of the Los . L} PR . e
Angeles Cuuwufn. the mixer works ¥4 . & W "“'—- "'—" !- Ly . ,!' : - ‘_}.__'
the board for Bruce Springsteen’s * 2 ey a Seagy = ! e e —
“Born In The U.5.A." tour. The £ o ] s o —
board controls 160 speaker cabinets L Egn
located throughout the Coliseum. [ ] .-n
-

orn in the know him, bellowed it deliber- lugging cable, flipping echnologi=t=s who are naking . -
U.S. A, the ately again. This time they  switches and watching me- the see e ingly impozzible be-
pleasant timbre cheered as the music echoed  ters to keep the tens of thou-  come the evervday fact of life, .'
of Bruce Springsteen’s honky-  across the New Jersev Mead-  sand of fans as spellbound in 1"'! @ fod "n‘-l:'i he Springsteen
tour :‘r-~.'|. ,"H'u_-'-.l. York to Loz -

tonk voice thundered across  owlands, The audience didn't  the open-air stadium as the
the packed stadium. The  know, but as theirheroroseto  would have been in the more  Angeles and delved into the B
sound literally pushed against  the climaectic moment of one  manageable confines of a mu-  backstage technologies of Ma-
the lucky ones in the front  of rock musics most memora-  sic hall. If rock 'n’ roll is truly - donna, Kizs, Heart and Mi-
row, “Bornin the U.8.A) The ble tours, a half-dozen “road- here to stay, credit the pm we-  chael Jackson. among others,
Bozs, az Springsteen’s fans  ies” were scrambling about  ing ranks of engineers and 1o translate magie into sci-

PM PHOTO BY RANDY LEFFINGWMUVELL




eon, the trick

sound beyond
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¢ Springsteen tour be-

gan i

just in time to

toriums, but by
ast summer it moved to out-
I VETIUes :-m:l Clair Broth-

nd pro-

duetion o in the
music busi il to be
called in t« equipment to
= s usual arsenal

on hand at mid-
night before the first Mead-
owlands concert, arriving
a quarter-
mile-long line of trucks wait-
ing to pull inside to disgorge

the end of

loudspeakers
equipment
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amplifiers,
racks, control
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and
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“The lou
are really a
module repeated 200 times,
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nL'uh-L:ru and the number of
: taken into account,
:-].4.1‘|1r|] the show

Conzoles and

11 onice are in-

ssed In

rolled

into position and left stand-
im., until the next day’s
hnururl check”™ when .-u'lun{i




for Springsteen and many
others by Tait rE—ig
getting a similar tre
Everything iz ready to go
out of the box and awaits
only a quick run-through
just before The Boss takes
the stage.

Omce the stage is erected,
the two main speaker towers
are positioned on seaffolds 54
feet high. Ultimately, the
Springsteen tour will pre-

The rock band Genesis is bathed in a shower
of light provided by R.A. Roth Lighting's
computerized light bank. Light and smoke
were part of the Michael Jackson show's
power., Jackson Is shown surrounded by
smoky light [facing page inset). Kiss breathed
fire on stage (top right insets on this page|
and used two lighting consultants. For Ma-
donna |above), it was tambourines beneath
alrcraft landing lights, Dire Stralts’ lead guitar-
ist [right] was highlighted by strobe.




Compact continental styling and package-boat refinements make 1t a year to remember.
BY JOHN WOOLDRIDGE —— :

\

3 LARSON DC.230 INTERIOR

-W.:mtdﬁmymwmmmm o i

thiz year's crop of compact crulsers. But let’s not E. .

forget styling. A distinctly European influence is

discernible in the high-freeboard, wedge-shaped hull

forms. Raked panels, swept-back windshields and

radar arches are likely to be visible features on the

marine scene for some time to come. The Larson DC-

230 Aft-Cabin Crulser (abowve] leads the parade. Her

accommodation belowdeck includes comfortable

galley/dinette/berth area (right). Following along

these same lines is the Chris-Craft 232 AC Scorpion,

Chaparral 238 XLC and 5ea Ray Seville Il 6.3 Mid-Cabin.
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CHAPARRAL 238 XLC == SEARAY 6.5 MID-CABIN

ake one glance at the lineup of new
marine products for 1986 and there's

only ane conelusion you can re
Boating is booming, with hull de-
signs, motors and accessories that reflect a
new sense 1ur quality, durability and intelli-
"]uu! hmr-. inspired by

" 11 eonee pt-.—u ]|I4 :|1 ine Jli+i+ ]1ll|l motor
-'l]'lll. tl"ll]r‘l—lll' mare numerous lhdh ever,
and they're value-packed with new features,
Powerplants continue to flow to the trailerboat
etplace with adv: corrosion protee-
tion, simplified 2-stroke operation and added
performance.
The big news is part cosmetic, part design
innovation, part muscle. Performance and sol-
id quality look better than ever in the growing
stable of sleek compact family eruisers. The
common denominator? You might find them
ide in Monte Carlo with some of Eu-
LARSON DC-230 rope’s most rakish sport eruisers. But looks
aren't evervthing, Builders are packing some
pretty re smarkable feat ure in relatively short
lengths over all (LOAs) by raising freeboard
and . Aboard these compact eruisers
vou'll find expansive cockpits and commodious
belowdeck space, even an after sleeping com-
partment on some maodels,
A few examples: Larson’s DC-230 and DC-
2560 Delta Aft-Cabin Cruizers combine guick-
planing, stable Delta-Conic hull forms and a
choice of seven Mereury and four OMC power
options to get you there and back with efficien-
= ; ey and speed. From the convenient anchoring
platform to the integral radar arch, swept-
back lines and hull graphics create good-look-
ng boats that house completely equipped gal-
ave, enclosed head compartments and aft
ins tucked away under raized bridgedee L‘-
» popular and affordable Seville
from Sea Ray was :"‘-]LIIH]I ] this vear
inelude a 6.3-meter (that's about 21 feet on the
+_+_-nr_p]'l1:|u_-| eville 11 Mid-Cabin, another fea-
ture-packed weekend getaway boat just right

CHRIS-CRAFT 232 AC

for couples or families of four. Take the same
idea, lengthen it by about 4 feet and vou'll get
their Sundancer SRV —with an opening
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Comfort and snappy lines mark Hunter's 310,500 package.

transom door, a more spacious cockpit for fishing or
optional fold-down seating, and a more stylish eabin
that even has room for a hanging locker.
Chaparral's 238 XLC takes a more conservative
approach to raised-deck styling, with a giant cockpit
along with an elevated helm and bridgedeck that

provide excellent sight lines. Top, side and aft canvas
iz standard. Welded stainless steel safety rails and
teak accents, including a teak swim platform, give the
238 XLC subtle though distinctive touches.

Chris-Craft's 232 Aft Cabin Scorpion blends rakish
good looks and a livable cabin with lots of light and
ventilation. On deck, helm instrumentation is up high
and clearly visible, and an aft-facing sun lounger seat
to port gives the navigator a place to relax.

Package boats, the most interesting piece of boat-
ing news in 1985, have several interesting twists in
1986. Most models still include boat, motor, trailer
and drive-it-away accessories at low prices, but
inboard/outboard power in various displacements has
become an option with several builders.

Bayliner Marine is still the unquestioned leader
among package-boat manufacturers; most of the
boats in their line are intended for entry-level mari-
ners. Their Capri series of boats includes six models
complete with boat, motor and trailer for under
£10,000—but they don't stop there. The 1950 Capri
bowrider, equipped with a Volvo-Penta sterndrive
and a custom trailer, a deluxe interior, a convertible
top, a swimstep and an AM/FM cassette stereo is
Bayliner's newest, most affordable package. The
price for the 1950 comes to $9995, and that includes an
all-galvanized Escort trailer. With low, aerodynamic
profile of a high-performance sports car, that's not
just a great value—it's a great-looking value.

Chris-Craft is also making a concerted effort to

More Power To You—What's New On The Transol'nm

afety, durability and higher perfor-

mance lay at the heart of several
innovative outboard propulsion sys-
tems for ‘86—all the result of savvy,
but subtle, engineering.

For example, Yamaha's counter-ro-
tating V6 outboards take the effort out
of steering boats with twin 150-hp or
200-hp installations. Props rotating in
opposite directions dampen torque,
creating a balanced boat that doesnt
heel or turn in one direction excessive-
ly. That means you won't have to fight
the wheel anymaore on long nuns.

Yamaha has also created a system
that includes a special key panel with
single safety lanyard that'll stop both
engines in an emergency. A custom

Counter-rotating props on Yamaha's new

binnacle allows trim/tilt functions ei-
ther separately with two switches or
simultanecusly with one. The Yamaha
Counter-Rotating system also offers
50 percent more alternator power for
large-boal accessories. This pair of
Yamahas even has brains: overheat-
ing or low oil activate a buzzer and rpm
ie automatically reduced.

Also new from Yamaha for 1986 is
the ProV 150-hp outboard (not
shown). This 2.6-liter V& designed for
the tournament angler boasts a spe-
cial cowling design and air intakes.
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installation limit motor torque,
‘which can cause a boat to heel excesshvely
|above) or steer off course [right).

Undemeath the hood, Yamaha has
added redesigned carburetion, modified
reed-valve induction and fine-tuned ex-
haust.

From Evinrude comes two new loop-
charged V6 outboards developing 200
and 225 hp. They share many of the
same parls and much of the technology
developed in the loop-charged V4 and
VB engines introduced |ast year. Follow-
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Chris-Craft’s 17-foot Cavalier s a package boat with VO option.

capture the new boater with its Cavalier line of
affordable boats. With the exception of one 17-foot
bowrider that will take an outboard rated up to 140
hp, all the Cavaliers come standard with Mercury or
OMC stern drives. Their best value is a 17-foot
closed-deck model powered by a 120 OMC, priced
around $9700. But if you want performance, you can
opt for the 200 Merc on a 19-foot Cavalier, priced
from $15,200 to $17,200, depending on the model.
Trailers are optional in this instance.

Hunter Marine has applied the same package
concept to a new 23-foot sailboat, equipping it with a
Nissan 5-hp outboard. Hunter also throws in either a
Florence or Magic Tilt trailer, and the company's

KEVLAR
REINFOIRCED
DRIVE
BELT

HYDRALILIC
ASSIET
PLIAAP
HYDRALILIC
FLLNDD
FILTER

PCAL'ER —
ASSIST
CYLINDER

New Evinrude V6 |left] develops 225 hp. Blg. high-perfor-
ks mance engines from Johnson Cutboards are easier to steer
with addition of hydraulic power assist |above].

famous “Cruise-Pac” accessory kit, all for only
$10,500. Their objective is to attract the new sailor to
the sport, the one who's already involved in other
outdoor activities or who may already own a power-
boat. Standardized parts and high sales volume make
it possible for Hunter to hold down the price. Throw-
ing a trailer into the package makes it easy to beat the
high cost of maintaining a sailboat in a slip.

In the sportboat category, there’s a stylish new
breed of personal boat on the market this year, a boat
meant for two people more often than four, following
the lead established by Donzi powerboats back in the
early '60s. Sea Ray Boat's Pachanga II, Tiara's
Davanti and the Chris-Craft 222 Stinger are designed

{Plense tarn fo page 135)

HYDRALILIC
CONTROL
VALVE
AMND

LINES

Lamyard-activated stop switch that cuts
engine If operator leaves boat bk new on

small engines from Mercury.

Ing the current trend,

VRO oil metering does

away with the need 1o premix oil

and gas, and an all-new "no oil” warning

system sounds il the oil supply to the
engine is depleted.

Johnson's most powerful outboards,
the 3.6 GT and the 275 hp VB, come
standard this year with power steering,
A Kevlar belt transfers power from a
fiywheel pulley to a hydraulic-assist
pump, just like the one found on most
power-steering equipped automobiles,
The pump provides the system pres-
sure required to smoathly turn these

POPULAR MECHANICS & MARCH 1986

high-torque units via a power-assist cyl-
inder positioned in front of and below
the powerhead. PM had a chance io
check this new power-steering system
last tall. Twin Johnson V8s equipped
with the new power-steering units were
attached to Gil brackeis on the transom
of a Wellcraft Scarab. Despite extreme
rough water out on Lake Michigan off
Chicago, the giant VBs tracked superbly
and offered precise maneuverability
dockside. Additionally, these Johnsons
feature VRO oiling, a top-charge 35-
amp alternator to power large boat ac-
cessories, improved carburetion and

cooling and a newly geared starling
maotor.

Mercury's new family of 6-, 8- and
9.9-hp 2-cylinder outboards feature
cross-flow induction for easy starting,
and smooth and quiet running. Integral
lanyard-activated stop switches bring
a new margin of safety to the Mercury
line, as do the locations of the stop
button and shift mechanism in the tiller
handle. Merc has also started using
low-copper-alloy aluminum, a new ap-
oxy painting process, and zinc sacrifi-
cial anodes to minimize comosion
problems.—J. W.
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For close to $30,000, you'll find beauty,
A\ quality and tradition in these side-by-side
shotgun masterpieces from England
and America. But great gunning
can be yours for a whole lot less.

f e I|"'L- *’_%'.ﬁ L 2 ok
: _ % B This .410-gauge custom Pigeon Grade \Winches-
- il g ter Model 21 Is a version of the finest
= =% B made In America. Pictured with the Model 21 Is
- P the gold-inlald recelver from a top-of-the-line
“v w* B = Model 21 Grand American. Prices for the Grand

¢ \}..__1 ¢ - i 0 B American start at $21,000 and can go higher, de-
\ e el #,_‘_ pending on the customer’s requirements.



This highly embellished 12-gauge double-barreled
shotgun from London’s James Purdey & Sons [above)
Is valued at 530,000. A 12-gauge double of equal
stature from Holland & Holland [below] Is part of

a 2-gun matched set that's valued at 557,000,

BY TIM COLE, Boating/Outdoors Editor; Photos by Bill Dolce

ount among the finer things in life this triplet of sporting arms. The 12-gauge double- o
barreled shotguns from James Purdey & Sons and Holland & Holland represent the >
finest examples of quality gunmaking, The Winchester Model 21 from U.S. Repeat-
ing Arms Co. is without question the best shotgun made in America today.
These world-renowned firms have been producing fabulous firearms for decades, and the
very names Purdey, Holland & Holland and Model 21 are synonymous with a kind of quality
that transcends the guns themselves. Like a stately Rolls or an antique Chris-Craft, they are
the epitome of art, of engineering, of handerafted care—indeed, the epitome of excellence.
And the price, if you have to ask, is hardly the point. Let’s just say you'd pay as much for a
Porsche 944 Turbo. But then, you can't shoot a Porsche, ean you? Or let it rest on its baize
within the burnished confines of a quality leather case? Or cradle it on the moor in the fiery
agure of a day's first light? _ -
No. These are objects that defy comparison—and elicit wonder. Start with the stock of care-
fully selected walnut. Move forward to the intricate checkering, meticulously wrought by
hand in a stylish fleur-de-lis or majestic sweep—often with a pattern still in use after many
decades. The stock is hand-tailored to owner specifications after a careful measurement
of such critical factors as length of pull, drop at heel and drop at comb. Note the seamless
wood-to-metal fit where the stock meets the action, the crisp movement in the top lever and




BARRELS OF MONEY

the authoritative, unequivocal snap as
the breech closes. Run your fingers
along the delicately carved hunting
gcenes on the side of the action—hird
dogz, pheasant on the wing, prouse that
got away.

What separates these rather majes-
tic examples of human craftsmanship
from the rest of gunning’s greats? And
what (we had to ask) makes a shotgun
worth such encrmous sums? PM began
its inquiries at the U.S. Repeating
Arms Co. in New Haven, Connecticut,
where production continues on the
Winchester Model 21. We then erossed
the Atlantie to shoot at the Holland &
Holland test grounds and visit the
H&H factory outside London. We also
visited with Sir Richard Beaumont,
chairman of the board of James Purdey
& Sons Ltd., at his office on South
Audley Street in London's Mayfair dis-
trict. Along the way, we discovered
wood and metal work of subtle rich-
ness, and guns that possess an unmis-
takable mystigue.

America first took the Winchester
Model 21 to the field in the early "30s,
Back then, L.C. Smith, Parker, Ithaca
and A.H. Fox were introducing count-
less sportsmen to the punning arts.
Today, the Winchester Model 21 up-
holds the tradition with a talented 8-

Each plece of Holland & Holland's traditional sidelock action [above left) s forged and
assembied by hand. The sideplate then undergoes hand engraving by one of Holland's in-
house craftsmen. The length of pull on one customer's gun Is double checked (right].

man staff. Entering the custom shop,

you'll find John Durkin, a veteran of 37

years, checkering the half-pistol grip of
a Model 21 stock using hand-made
tools. Bob Schroeder painstakingly
hand-rubs a 20-ga. barrel to the proper
taper, analyzing the amount of steel he
removes with an ancient micrometer.
He rubs his fingers along the soldered
barrels and the special high-strength
dovetail joint, a Model 21 trademark

that will marry these barrels for life.

One hundred eighty man-hours are
invested in the barrels alone; 600 hours
on the gun as a whole.

Actually, there are three grades of
the Model 21 by U.S, Repeating Arms,
which uses the Winchester name under
license from Olin Corp. The Standard
Custom, with relatively little embel-
lishment, can be purchased for around

(Continned from page 150)

Guns For The Rest Of Us

Model 1100, boasting
good looks and handling, is a true pe-
rennial among American autoloaders.

Mossberg Model 500 slide-action

shotgun features a top tang safety. In-
stead of a cross-boilt. and ventilated rib.

Ruger Red Label is a classic American

superposed shotgun in a field populated
by pricey Imports; great for skeet.

Savage-Stevens 311, one of few
American-made double guns. offers high

utility and long life for a low price.

hotguns from Purdey, Holland & Hol-
land and U.S. Repeating Arms’ Win-
chester remain the stuff of dreams for most
of us morals. But you needn't travel far to
find superbly crafted, functional firearms
that won't dislocate a sensiive budget.
Take the Feminglon 1100 as an example.
Interchangeable barrals mean this wall-
designed, all-around autoloader is compat-
ible with nearly every type ol shooting—
from trap fo upland bird to waterfowl. And a
tough, simple action and guisy good looks
have firmly established this moderately
priced shotgun in the American outdoors.
The same kind of atfordable utility found in
the autolcading 1100 also appears in the

Sav.
$28

Stevenz 311
B9

slide-action Mossberg Model 500, for those
who prefer the salety and serviceability of a
pump-action shotgun. More than 20 inter-
changeable barrels in 12 ga. mean you can
tune tha Modal 500 to the typa of shooting
you prefer. Skeel-range connoOBSEUrs
seem lo gravitate lo the high-priced imporis
like the Berefta, or Browning's Citori and
Superposed. But it's hard to beat the Ruger
Red Label O/ for its handsomea, Amen-
can-built profile and terrific balance. For
more basic, year-round shooting under
£300, Savage-Stevens produces the Mod-
el 311 Double. This no-nonsense 2-rigger
side-by-side is designed to lake every kind
of abuse, and still shoot straight.—T.C,
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BY JEFFREY COHEN

Infrared light lets you
control electronics from
your armchair—with no
strings attached—or
hear music through
an invisible beam.
Here's how it works.

POPULAR MECHAMNICS ® MNMARCH 985 PHOTTS By RAKHEL TOHEREVROHT

hat once was an extrava-
gance is now practically a
staple: The remote control
shares space with the TV listings on
more coffee tables than ever befare.
Though remote control has been
around for some time, it took wireless
infrared technology—the ability to con-
vey information on an invisible beam of
light—to make it the TV viewer's best
friend. Now the remote trend has
broadened to include VCRs, audio re-
ceivers, Compact Dise players and vir-
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tually any other electronics component
one can imagine.

There are reasons why infrared sue-
ceeded where wired, ultrasonie and
radio frequency systems flopped.

Manufacturers love infrared. Be-
cause it doesn’t use precious radio fre-
quencies, they don't have to bother
with the Federal Communications
Commission every time they introduce
a new function. Consumers love it be-
cause there are no wires to trip over,
and the light-beam system can perform
more functions than the older technol-
ogies. Prices are coming down, and
future possibilities seem limitless,

What makes infrared so hot? In
short, binary codes,

The same sort of digital codes that
make it possible to record music onto a
Compact Dise make it possible to pro-
gram that CD from across the room.
The electrical signal generated when
vou push a command button is convert-
ed into a code consisting of ones and
zeros. This code travels from the re-
mote control unit to a receiver in the
component being programmed. All of
this takes about 67 milliseconds,

The highway this code travels is a

Remote for RCA’s Dimensia audio/
video systemn was first to control

numerous components, Binary code
and Infrared make the feat possible.

f Hughes Aircraft gets ils way, pas-

sanger planes will break the sound
barrier—al least in the way entertain-
ment travels.

The California company has devel-
oped the first wireless sound system
for planes since the days when solo
pilots whistied in an open cockpit. It's
called AIRES, standing for Advanced
Infrared Entertainment System, and
it's already aloft on some passenger
craft operated by California’s Jet
America.

As its name implies, the system
uses beams of infrared light to dis-

There's Music In The Air

the cabin. The overlapping but invisi-
ble beams they emit virually blanket
the cabin, thereby ensuring that the
receiving photocell on the head-
phones picks up a signal. Those 3-
ounce headphones house volume
controls and channel selector, and an
AA battery for power.

Besides passenger convenience
and construction economies for air-
lines, AIRES has the added benefit of
not interfering with aircraft wiring, an-
tennas or avionics. Sound quality is
acceptable, too—though not what
you'd expect from your home hi-fi
system. AIRES's one gremlin enters
via the window. Since strong sun can
foil infrared beams, you might have to
give up your bird's-eye view.—J.C.

tribute audio information—wirelessly
—1to headphone-wearing passengers.
AIRES, in fact, will deliver up to 16
channels of audio, including music,
movie soundtracks or announcemeants
from the crew.

In conventional aircraft sound sys-
tems, each passenger's seat must be
wired to receive sound from the central
source—with anywhere from five to 32
wires! Moreover, the seat needs a
control board to let the occupant
choose channels and control volume,
The passenger must be wired, too—
connected to the control panel via the
umbilical cord of the headset.

Hughes' AIRES system eliminates
gll this hard-wiring. Instead, infrared
transmitting panels run the length of

Jet America planes use infrared sound system developed by Hughes Alrcraft. Infrared
transmitters are Installed down center and along sides of cabin. Beam pattern emitted
overlaps to distribute sound everywhere. Wireless headset (left) is used by passengers.
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beam of light—light that's invisible to
us, Infrared light is located just beyond
the visible beams on the red end of the
gpectrum. The beam emitted from the
control unit expands outward in a cone-
shaped pattern just like a flashlight
beam would. This allows it to be read
even when the sending unit is not per-
fectly lined up with the receiver.

Ready! Aim! Fire!

There are four types of infrared sys-
tems, but the Gated Carrier (GC) sys-
tem iz by far the most common—if not
the undisputed champion—for house-
hold applications. Gated Carrier turns
on and off in sequence, first relaying a
preamble code that notifies the receiver
a command is on the way. A custom
code is sent next, to identify the compo-
nent being addreszed. Finally, the con-
trol unit transmits the actual code for
the funetion desired.

The reason for this 3-step process is
to accommodate the diversity of elec-
tronies brands and components on the
market.

Infrared receivers—on TVs, VCERs
or what have you—are always search-
ing for a signal. After the preamble
code tells them a eommand iz on the
way, the custom code must identify
which component, by which supplier, is
to receive the command. In other
words, the custom code for yvour TV
must be different from that of vour
VCR (even if they are the same brand).

Because there are 256 combinations of
ones and zeros in the digital GC custom
code, it's unlikely that the remote con-
trol unit from Brand X's component will
operate Brand Y's. Command codes
also are different from brand to brand
and component to component,

While this code differentiation will
prevent your Brand-X TV controller
from confusing vour Brand-Y VCR, it
does result in coffee-table clutter if yvou
have a system of remote-controllable
audio and video components assembled
from different brands.

Lending a hand

One solution to this redundancy of
remotes comes from electronics manu-
facturers who offer complete audio/vid-
20 systems operated by a single remote
control unit. Such systems can cost
£3000 and upwards—quite a jolt on the
budget. That's why some companies,
notably RCA, ADS and Sony, config-
(Pledse tirn fo page 153)

To control multiple
ADS-brand compo-
nerts, you slide tem-
plate to reveal de-
sired unit, then flip

lid [far right).
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STRIKING

Don't let springtime catch
you ill-equipped. Stock
your toolshed now with
these 30 pro-quality
gardening tools.

ith spring

just around

the corner, it's time to prepare for the
n. And tohelpyouget a

your gardening chores,

ollected 80 hand tools, each

1 to make gardening easier and

» right tm:] ﬁ:-!‘ the job is

Lh{ first 'HU"[PTII ard r i i
¢ gardening. The hmd ools shown
!nr use in small- to medi-
s, but l}nﬂ. could also
ment the work of
on larger plots. Now,
h of the tools to decide

which ones ong in your toolshed.
1. Hand sprayer—Apply liquid pesti-
cides to your plantz safely and effec-
tively with this easy-to-use hand spray-
er. The tin-pls sprayer ($10.69) has
¢ storage tank and
the brass ni qan be adjusted for a
fine mist or e spray. To provide
continuous spraying, pump the handle
oceazionally to pressurize the tank.
tact Gilmour Manufacturing, Box

somerset, PA 15501,

. Dibbles—Ilse a dibble, also known
as a dibber, to make neat, tapered holes
for small transplants, bulbs and seed-
lings. Simply poke a planting hole with
a quick twist of your wrist. Shown are

Text by & d Toois Edie 4



STRIKING PAY DIRT

two versions of the dibble. The T-
shape-handled tool has a round-nosed,
1Vi-in.-dia. * B¥-in.-long steel poker.
The pistol-grip dibble features a point-
ed, 1%-in.-dia. = 5-in.-long steel poker.
The T-shape-handled dibble is available
for $14.50 postpaid from Smith and
Hawken, 25 Corte Madera, Mill Valley,
CA 2491, The pistol-grip tool costs
$15.95 postpaid from Gardener's Eden,
Box 7307, San Francisco, CA 94120,
3. Flower gatherer—Eeach and snip
flowers with one hand using this clever
tool. The lightweight plastic shear cuts
the stem and then grips it securely to
prevent the flower from falling to the
ground, It alzo features a built-in thorn
stripper and stem crusher, The flower
gatherer costs $9.84 postpaid from
Clapper's, Box A, 1121 Washington
St., West Newton, MA 02165,

4. Btainless-steel hand tools—These
handsome tools feature stainless-steel
blades and rosewood handles, The fork
has two 3%e-in-long prongs for easy
weeding and less root disturbance. The
trowel has a 2¥-in-wide % 5%-in.-long
blade. The tool pair costs $27.95 post-
paid from Gardener's Eden, Box 7307,
San Franeiseo, CA 94120,

5. Fine-work trowels—When potting
and planting seedlings and other small
plants, try the fine trowel {left) and the
fine-point trowel. Both tools feature 1-
piece stainless-steel construction with
cushioned PVC handgrips. The fine
trowel (§10.45) has a 2V-in.-wide = b-
in.-long blade. The fine-point trowel
($9.35) haz a 1Y-in.-wide x 4-in.-long
blade. Both tools are available from
Clapper's, Box A, 1121 Washington
Bt., West Newton, MA 02165,

6. Compact tool set—Designed for

14

use in small gardens and flower beds,
these tools have 48-in.-long ash han-
dles, but the heads are sealed down to
work in tight spaces. The set includes a
bYe-in.-wide leaf rake, 6-in.-wide shov-
el, l-in.-wide single-prong cultivator
and a 4%-in.-wide hoe. The set costs
$37.45 postpaid from Gardener's Eden,
Box 7307, San Francisco, CA 94120,
7. Rotary disc hoe—Thiz unusual-
looking hoe has four 4%-in.-dia. steel
dises that work the soil on the pull and
on the push stroke. Use the rotary hoe
for weeding, mulching and aerating, It
can even be turned upside-down and
used as a rake to level tilled seil. It's
available for $24.95 postpaid from Gar-
dener's Eden, Box 7307, San Franciseo,
CA 94120,
8. Expandable rake—Although it may
look like an ordinary leaf rake, this tool
has a slide mechanism that allows vou
to adjust the rake from 13 to 20 in.
wide. The 22 12-in.-long tines are made
of resilient spring steel to resist bend-
ing and twisting. The expandable rake
with 60-in.-long ash handle costs $22
paid from Green River Tools, 5
Cotton Mill Hill, Box 1919, Brattle-
bore, VT 05301
4. Children’s tools—Get your ¢hildren
interested in gardening with their own
set of tools, This 3-piece, scaled-down
tool set includes a 32-in.-long, 4-prong
fork ($28), 32-in.-long spade ($26) and a
A7%-in.-long, &-tine rake (§17). Each
tool has a T-shaped ash handle. These
high-quality tools are also great for
adults who tend small baleony and roof-
top gardens. For details, contact Smith
and Hawken, 25 Corte Madera, Mill
Valley, CA 94941,
10. Handplanter—Unlike a econven-

tional trowel, this tool's handle is at-
tached at an obtuse angle (about 102°)
to the blade. This arrangement makes
it easy on yvour wrist when digging
holes, according to the supplier. The
2¥-in.-wide ® 5¥-in.-long stainless-
steel blade is bolted to a 4%-in.-long
tubular steel handle. It's available for
£13.75 postpaid from Green River
Tools, Box 1919, & Cotton Mill Hill,
Brattleboro, VT 05301,
11. Hand pruner—Continuous prun-
ing often results in fatigued, sore
hands. Reduce these discomforts with
the Feleo No. 7 pruner. The lower
handle of the pruner rotates with the
natural movement of your fingers to
help reduce friction and work effort.
The 8%-in.-long pruner features a hol-
low-ground blade. It's available for $43
postpaid from Smith and Hawken, 25
Corte Madera, Mill Valley, CA 94941,
12, Cultivator/weeder—Work close to
and in between plants easily with this
narrow cultivator/weeder. The tool has
a 2-in.-wide » 4-in. steel head that is
attached to a 48-in.-long ash handle,
Use the tool for light cultivating, to
aerate the soil and to uproot weeds. It's
sold for about $10. Contact Ames, Box
1774, Parkersburg, WV 26101.
13. Dandelion weeder—Dig out pesky
dandelions and weeds—roots and all—
easily with this 42-in.-long weeder. The
tool has a double-pointed, forked steel
head that is mounted to a 36-in.-long
ash handle. Push the 1%-in.-wide head
under the weed and pull back on the
handle to uproot the plant. It's sold for
about 8. Contact Ames, Box 1774,
Parkersburg, WV 26101.
14. Goatskin gloves—A pair of high-
quality leather work gloves is the one
tool that every gardener should own.
These heavy-duty gloves are made of
supple goatskin sewn with double-rein-
forced, rot-proof nylon thread. And,
the seams run on top of the fingers—
not in between them—to provide great-
er dexterity and sensitivity. The gloves
are available in sizes 6 through 12 and
cost $27 postpaid from Green River
Tools, Box 1919, 5 Cotton Mill Hill,
Brattleboro, VT 05301,
15. Long-handled weeder—Pull out
stubborn weeds from a comfortable
standing position with this lightweight
aluminum weeder. To use, simply up-
root the weed with the tool's pointed tip
and then squeeze the handle to close the
jaws on the plant. The 33%e-in.-long tool
costs $43.456 from Gardener's Eden,
Box 7307, San Francisco, CA 94120.
16. Long-reach flower picker—Pick
out-of-reach flowers with this 39%-in.-
long aluminum flower picker. The tool
has a snip-and-hold feature that allows
you to cut and retrieve a flower easily.
The tubular shaft rotates 360° to posi-
tion the stee] cutters at the most desir-
{Please turn lo poge 152)
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S Grea
Shop Projects

his special woodworking sec-

tion contains a variety of do-
it-yourself projects to match near-
ly anyone's skill level. Novice
woodworkers might first try build-
ing the lamp, puzzle or board
game, while more advaneced enthu-
giasts might well be lured to the
child’s Victorian rocking chair or
clever lathe-turned wood vase.

This section was also designed to

accommodate different types of
personal taste. Those more inter-
ested in traditional styling will find
the eolonial washstand and minia-
ture chest of particular interest,
while those with a more contempo-
rary bent will lean toward the fold-
ing table or cube puzzle. No matter
what your choice, we wish you
happy and productive building.

ouean  progress to 180- and finally  bit to ease the remaining control the cut. Make the
please 220-grit abrasive paper, edges of the arms, template opening slightly
chil- Transfer the full-size pat- Next, use a %-in.-dia. larger than the finished
drenof  terns for the uprights, straight bit in a router or groove outline to allow for
: ! several  arms, seat frame members shaper to cut mortises inthe  the guide bushing.
generations when vou build and rockers (parts A-F, see  front and back seat frame Lay out the full-size pro-
this Victorian rocker. It fea- Materials List), from the parts (I}, E). Then, glueand  file of the chair on paper.
tures a seat and back of ma-  drawing to the stock. clamp together the seat Place the finished parts on
chine-woven cane. The chair Use a Y4-in.-rad. bead- frame. Rout the spline the drawing to determine
is made of maple. Begin by and-quarter-round bit to groove in the seat frame us-  cutting angles.
planing the pieces to thick- shape the top and back of ing a % -in.-dia. veining bit. Locate and cut mortises
ness. Then, sand the stock the arms where they join Attach a guide bushing to in the uprights to accept the
before cutting out the parts.  the uprights. Then, use the the router base and use a V&  rails (L, M, N). Cut the rail

Start with 120-grit and then

quarter-round portion of the
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in. hardboard template to

tenons at a slight angle so
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that the front of the up-
rights tilts outward about
%4 in. Then, bore holes in
the two uppermost rails (L,
M} for installing the five rail
spindles (0). Rout a groove
in the middle rail (M) and
lower rail (N) for the seat-
back cane spline. Turn the
rail epindles on a lathe, In-
stall the spindles between
rails.

Mark and bore holes in
the uprights and rockers for
Fe-in.-dia. dowel pins (@),
Alzo, bore holes for install-
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Bonus Woodworking Section

ing the back stretcher (H)
between the uprights. Then
noteh the uprights to hold
the seat frame. Glue and
clamp the rails and back
streteher to the uprights.

Rout the two cleats (P) to
form a spline channel. Use a
Y6-in.-dia. straight bit set ¥
in. deep. Angle the cleats’
ends to fit between rails.
Attach the cleats with glue
and wood screws,

Trim the back corners of
the zeat frame to make it fit
in the uprights’ notehes.
Then, turn the front

¥

stretcher (1) and the front
legs (G) on the lathe, Now
turn the upper and lower
stretchers (J, K), Glue and
elamp together the front
legs, side and front stretch-
ers, uprights and rockers,
Use two 3-way edging
clamps to assemble the
rocker/upright joints,
Clamp the seat frame in
place and bore pilot holes
through the uprights and
into the back seat frame.
Drive in 6d finishing nails,
Set and fill all nailheads.
Bore screw-pilot holes in
the uprights for attaching
the arms. Use a backsaw to

A
: PR Tl
[Sigerrie
I

angle-notch each arm, but
don't attach them yet.

Finish the rocker with
stain, and two coats of satin
polyurethane varnish.

Tao install the cane, cut
two pieces 1 in. oversized on
all edges. Soak the cane and
spline for about 30 minutes
in warm water. Then, drive
the cane into the groove
with small softwood
wedges, Bepin at the center
on opposite sides. Keep the
center of the cane taut,
Sgueeze glue into the
groove and then uze a mallet
and wedge to tap the spline
in place. Finally, attach the
arms.—Ralph 8. Wilkes
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MATERIALS LIST—
CHILIYS ROCKER
Hey No. Size & description (use)
A 2 %o d x 27" maple
{upright)

T = 0« 147 maple (arm)
o= dox 10T maple
(gide seat frame)

D 1 % 3% 157 maphe

E

B
C

Fo b3

{front seat frame)
1 %= 3 % 13" maple (back
seal frame)

Bonus Woodworking Section

-
L2}

% x4 = 29" maple
{rocker)

2 1M 1% 0 B4 maple
{front leg)

Wdia, = 127 hardwood
dowel (back stretcher)
133 x 1% % 134" maple
{front stretcher)

8 Wdia = 114 hardwood
dowel (upper stretcher)
b s % 11%" hardwood

= ~J =

=
s

Mark mortise locations on the uprights with a

straightedge. Centerpunch and bore %-in.-dia.  turning a mate. Support the complet-
X %e-in. holes. Clear the waste with a chisel.

Use a finished leg as a guide in

ed leg on a bent wire coat hanger.

dowel (lower stretcher)

L 1 1% x 3k x 12" maple
(top rail)

M 1 18 %2 % 12° maple
(middie rail]

N 1 1% x 1%« 12° maple
(bswer Fail)

0 B ¥ ¥ = 2 maple (rail
apindles)

P 2 %y x 1%« 10 maple
[eane cleat )

4 W-dim, x 14" hardwond
dowel pin (attach
rocker to upright )

2 14" Mo, 10 fh screw

2 1% No, 10 rh screw

4 1% No. 8 Mhscrew

Mise.: 12 = 28" sheetl of medium
cane from Constantine's, 2060
Eastehester Bd., Bronx, NY
L4EGL, Y™ % 8 cane apline, Gd
finishing nails, white glue,
Minwax walnut stain, varnish.

Artach the back caning first. Align It with the
seatback edges, then drive wedges around the
perimeter to sink the caning Into the groove.

Wooden Vase

his un-
usual
turmed
wonoden
vise is
made of 12 pine segments
that are glued together
and fastened to a 5-in.-dia,
pine base.

Make the first cut with
the table saw blade set at
167, Then, rip a 24-in.-long
board to 5 m. wide, Be
sure that the cut edges an-
gle in the same direction.

For the second cut, re-
moave the saw fence, set
the blade at 15° and adjust
the miter gauge to 84°. Be
sure Lo position the miter
gauge so0 that its right side
angles downward, away
from the leading edge of
the saw blade. Then, place
the board against the mi-
ter gauge fence with the
leading angled edge face
down so that it meets the
blade first,

Trim the board’s end.
Then, turn over the board,
measure back 2 in. and
make another eut to pro-

Use a stop block clamped onta the miter gauge fence
to ensure that the staves are cut to a uniform size.

After gluing together the

staves, clamp top and bottom.
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To shape the vase exterior, start with a deep-fluted gouge. Then,
finish-shape the wood vase with a round-nose scraper.
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Bonus Woodworking Section

duce the first segment, or
stave. Clamp a stop block
to the miter gauge to en-

sure that all staves are the
same size, Turn the hoard
over after each cut.
To assemble the vase,
glue together the 12 staves

and place the assembly up-
right on wax paper. Wax
paper will shield the work-
bench from glue squeeze-
out. Clamp the top and
bottom of the vase with
web clamps or hose
clamps. Allow the glue to
dry overnight. Sand or
plane the bottom of the
vase smooth. Glue on a 1%
% b-in.-dia. wood base.

Next, mount the vase on
a lathe faceplate. Usea
deep-fluted gouge to turn
the exterior. Finish-shape
the exterior with a round-
nosed seraper.

The nearly vertical inte-
rior surface was turned
with a ¥ X ¥ % 16-in. iron
bar tipped with a wedge of
tungsten carbide steel
sharpened at a 15° angle,
A machine shop can cus-
tom-make this tool, ora 1-
in.-wide, long and strong
skew chisel can be used.
Caution: When using the
geraper, take shallow cuts
to prevent the tool from
digging in. Sand the vase
while it's on the lathe; ap-
ply polyurethane var-
nish.—Russell Bay

0r OCCASIon-
al use or for
use in small
rooms, this
fold-down
table iz ideal. When not in
use, a decorative wall hang-
ing hides the folded table's
underside. When the table
is down, the hanging is re-
moved and stored. Another
fabric hanging is perma-
nently mounted to the wall
over the table,

Begin by edge-gluing pine
boards together to make the
tabletop (part A; see Mate-
rials List). The top could
also be made of #-in. ply-
wood with veneer-banded
edges. Cut the apron parts
(C, I}, E) to size. Then, cut
a Ye-in.-deep x Ye-in. rabbet
in the front apron (D) to
hold the removable hanging

118

(M). See detail 1 on the
drawing. Glue and nail the
apron parts together with
6d finishing nails. Set and
fill the nailheads.

Next, secure the assem-
bled apron to the underside
of the tabletop with wood
screws (Q). Be sure that the

apron frame is square,
Then, attach the 1% x 1%
in. legs (B) to the top with
back flap hinges (J). Now in-
stall the leg braces (K).

Cut the hinge cleat (F)
and the frame parts (G, H)
to size. Paint or stain the
frame to match the existing

woodwork. Bore holes in
vertical frame parts (G) for
the Yi-in.-dia. x 5v=in. dow-
el holding pins ((0). The pins
are used to hold the table se-
curely when it's folded
against the wall. Secure the
wall frame and hinge cleat
to the wall studs with 10d
finishing nails. Be sure that
the frame is plumb and that
the cleat is level. Set and fill
all nailheads with wood put-
ty. Install a continuous
hinge to the tabletop’s back
edge, Then, butt the table
to the cleat and screw the
hinge to the cleat.

Cut the fabrie for the re-
movable wall hanging (P).
Sew a pocket for the steel
rod (L} along the bottom
edge of the hanging. Cut the
hanging rod (M) and the
pine strip (N). Then, glue
and nail the pine strip to the
rod with 1-in. brads as
shown in detail 1 on the
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drawing. Now glue or staple
the top of the fabrie to the
rod.

Finish the table with stain
and satin polyurethane var-
nish.—Annette Sukov

Bonus Woodworking Section

MATERIALS LIST—
FOLIMNG WALL TABLE
No. Size & description (use)
1 % % 36 = 607 pine (table
g E:JDLE} 1% % 2 pine (leg)
B ox T eg
2 W% ZxHTH p.IPﬂu;E
{side apron)
1 ¥x2 x 34" pine (front
apron)
¥ % 2 = 3214 pine (hack

u.grun]

1% » 3% x 37" pine
{hinge cleat)

1% = 3% = 91" pine
{wall frame}

1% = 314" pine

{lop frame*)

14 = 36° continuous
hinge, Stanley No. 314
1% = 3" back fap
hinge, Stanley No, 514
1% = 16%" leg brace,
Stankey No, 446

Vi-dia. x 37" steel rod
’r": w2 3T pine
(hamnging )

4] xgar * 37" pine (strip)
Vit-dia. = 6 hardwood
dowel (secures closed

tabla)
1 37 = 72 fabric hanging
- 10 2%" NLZ;JH fh screws
sc.: Carpenter's glue, 6d finizh

nails, 1° brads, paint or stain and

!ﬂurelham \-ar]n!sh. T

Ut top frame’s length to fit
ACr0as t?m room from wall to wall
or cut it fluzh with the sutgide
edges of the vertical frame parts.
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his game
tests
your log-
ic, your
memory
and, once you've become fa-
miliar with it, your coordi-
nation. Play consists of re-
moving and then replacing
the 12 notched pegs. An
hour to solve the puzzle can
be cut to several minutes
with a little practice. The
unofficial record is about 38
seconds,

First, make the cube by
gluing together two 1% =
3% ® 3% in. pieces of wal-
nut or other hardwood.

Sand each side reducing the
cube to about 8%, x 8%, X
3%, in. Be sure that all sides
remain square.

Next, draw the dowel lay-
out pattern on paper as
shown in the drawing. Be
sure to locate the dowels ac-
curately. Adhere the pat-
tern to the cube with rubber

cement. Make side A the top
of the cube; position sides B
and C as shown. Then,use
an awl to centerpunch each
of the numbered holes.

Now make a plywood jig
for holding the cube on the
drill press table. First,
make four ¥, 4-in.-deep cuts
to form a 3%, % 3Y%-in.
square at the center of the
plywood. Rout away the
center with a %s-in.-dia,
straight bit to form a ¥jg-in.-
deep recess.

Next, cut 12 ¥i-in.~dia. x
3'%-in. dowels. Number the
dowels one through 12. Now
clamp the holding jig to the
drill press table, insert the
eube and bore hole No. 1.
Place a dowel in the hole and
clamp it to prevent the dow-
el from shifting. Bore and
install a dowel in the second
hole in the same way. Pro-
ceed in this manner until all
12 dowels are installed.
Sand dowels that protrude

e
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3—“3-?-&3‘-“‘32 lj‘..:r_:rz. . i,

f;—'ﬂﬁ;"lﬂﬁ"ﬁ B from the cube's surface. Re-
: E i move the dowel layout pat-

tern and clean off the rubber
cement with a rubber pick-
up eraser, available at art
supply stores,

With the dowels in the
cube, sand lightly with 120-
grit abrasive paper. Then,
remove the dowels—hkeep-
ing them in order—and
round their edges. Also,
round edges and corners of
the cube,

Finally, you should apply
two coats of Wateo Danizh
nil to all parts.

—JSames Sehooley

=1 S | 3 _—
Cut out the pattern and adhere It to the cube with  Bore holes with brad-point blt so  After boring a hole In the cube, insert the

rubber cement. Be sure to position the pattern as  only point breaks through. Then, mating dowel. Be sure to brush-clean the hold-
shown In the drawing. Centerpunch each hole. rebore from the opposite side. Ing Jig recess so that the cube seats properly.

Table Lamp

uild a
custom
lamp of
the
shape
and finish you want easily
and inexpensively—usually
for under 225—by using
readily available turned
hardwood parts and pack-
aged lamp hardware. Lamp
components are sold at
hardware stores and at elec-
trical and lighting supply
dealers. Turned wood parts
are sold in lumberyards as
gpindles and balusters. Use
part of a turning or combine
turnings to produce a vari-
ety of lamp sizes and styles.
A wooden plaque will serve

as a lamp base.

The wood parts are held
together by a continuously
threaded lamp pipe desig-
nated Ye-IP (¥in. outside
diameter). The electrical
cord runs through the cen-
ter of the pipe. Fasteners
must be threaded Y-IP.

First, bore a Ye-in.-dia.
hole through the center of
the wood components. Use a
drill press or a portable drill
fitted with a guide to ensure
perpendicular holes. Next,
vou should bore a hole hori-
zontally from the outer edge
of the base to the center
hole to provide an exit for
the lamp cord, Then, paint
or stain the wood parts as
desired,

Assemble the lamp on the
uncut pipe as follows: two

locknuts on the bottom,
wood parts, steel washer,
harp base, locknut and sock-
et base. Mark the pipe even
with the top of the threaded
part of the socket base and
then disassemble the lamp.

Run a locknut onto the
pipe about 1 in. beyond the
eut mark. Now cut the pipe
with a hacksaw. Lightly file
off burrs and run the nut off
the cut end to restore the
threads. Then, reassemble
the Jamp. Make sure that
the cardboeard insulator is in
the bottom of the socket
base before it's installed. To
protect the cord insulation
from damage, make sure
that the pipe doesn't extend
into the socket base or be-
low the bottom nut.

Next, vou must wire the
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lamp. Use coded electrical
wire that has a ribbed edge
indicating the side to be at-
tached to the narrower
“hot" prong. Feed the lamp
cord from the bottom of the
lamp until 4 in, of cord ex-
tends from the top. Pull the
halves of the cord apart 2 in.
and strip off %% in. of insula-
tion. Now, vou should twist
the wire strands and attach
one lead to each binding
post of the socket in a clock-
wise direction.

Tighten the serews so
that all of the wire is se-
cured. Then, gently pull the
wire from the bottom until
the socket is resting on its
base. Snap on the socket
cover with its cardboard in-

Bonus Woodworking Section

sulator in place and attach a
plug. Finally, add the harp,
bulb, shade and the finial to
the lamp.

Wood bases and turned
parts are available by mail
from: Constantine's, 2050
Eastchester Rd., Bronx,
NY 10461. Turned parts
only are available from
Woodworkers' Store, 21801
Industrial Blvd., Rogers,
MN 55374.

If you have trouble locat-
ing lamp hardware, write to
the following company for
the name of a lamp parts
distributor in your area: An-
gelo Bros. Co., 10881 Deca-
tur Kd., Philadelphia, PA
19154,

—Edward Morrissey

You can bulld your own lamp with readily avallable wood parts and
hardware. Lamp components consist of (top row): wood pleces;
(middie row| bottom locknuts, threaded plpe, washer, top locknut;
(bottom row] harp, finlal, harp base, socket, electric switch cord.

popilar

piece of

Ameri-

; can

2 country

T furml;uretr:-r[m the wash-

I| stand was once considered
to be an essential home fur-
nishing. Most were made of
pine, as is the washstand
here, or poplar. Thiz piece iz
alzo known as a drysink.

The legs of this wash-

| stand were cut from a 2-in.-

| thick elear pine plank. Other

| parts were cut from %i-in.-
thick No. 2 pine, which is a
less expensive grade. Note
that some parts were planed
to ¥ in. thick (parts |
through N, see Materials

| List) to more closely dupli-
eate an authentic wash-
stand.

Begin by making the four
| legs. Cut the blanks over-
size, to about 30 in. long to

| inelude waste. Make sure

| that the blanks are square

. and centered on the lathe,

Mark the areas that are to
| be shaped and begin turning

. with the foot end of the leg
at the tailstock, Use the
first completed leg as a

| guide for turning the others.
Keep it in view next to the

Colonial

Washstand

lathe as you wark. Check
measurements frequently
with calipers.

After all legs have been
turned, sand them with 120-
and 150-grit ahrasive paper.
Use a sanding block on flat
surfaces. Match the legs
with the best grain for the
front of the washstand and
place blemishes toward the
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back. Carefully locate and
mark mortises on the legs
for the sides (B), back (C),
stretchers (I)) and shelf sup-
ports (E). The mortises for
the upper stretcher are
larger than those for the
lower stretcher (see detail
MNo. 1). Cut mortises with a
mortising attachment in a
drill press or use a wood bit
and chisel.

Mext, cut the sides, back,
stretehers and shelf sup-
ports to size. Sand the parts
smooth, Then, use a table
saw, shaper or back saw to
eut the tenons. After testing
for a snug, but not too tight
fit, glue and assemble the
legs, zides and shelf sup-
ports,

Be careful not to get any
glue on surfaces to be
stained. Clamp the ends
while checking diagonal
measurements for square,
Let the glue dry.

Mext, glue and clamp the
stretehers and back to the
ends. Check both horizontal
and vertical angles with a
square, Also, be sure to
check diagonal measure-
ments from leg to leg.
Clamp a temporary stretch-
er to the shelf supports to
maintain proper spacing for
the shelf,

Cut the two drawer run-
ners (G, H) of maple. Attach
the runners with No. 10 flat-
head screws so they are
about Y in. above the low-
er stretcher. Cut the draw-
er parts (F, M, N, 0) to
size,

Rabbet the ends of the
drawer front and the back
edges of the drawer sides.
Cut ¥ ® Yi-in. grooves Y in.
from the bottom edge of the
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drawer front and sides for
installing the bottom (D).
Sand the parts smooth and
then glue and clamp the
drawer together. Nail the
drawer bottom to the back
with 1-in, brads. Don't use
glue when installing the

back. Purchase a 1¥&-in.-dia.

drawer knob or turn one on
the lathe,

Cut the top (I), back-
splash (J) and sidesplash (K)
pieces of Ye-in.-thick pine.
Sand the parts smooth and
assemble them with glue
and 1-in. wire brads. Then,
attach thiz assembly to the
washstand with 4d finishing
nails. Set the bradheads and
nailheads and fill the holes
with wood putty.

Finish-sand the wash-

Legs In three stages are, from the top: Initlal blank has been squared
and cut extra long with markings where turnings are nesded.
Middie leg I roughed out and the bottom leg s completed.
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stand as needed with 220-
grit sandpaper. Remove the
sanding dust with a tack
cloth before applying the
finish.

Stain the washstand as
desired. The stand shown
here was stained with Min-
wax Puritan Pine stain (No.
218). Let the stain dry thor-
oughly. Then you should ap-
ply two coats of satin poly-

(Please turn to page 158)

Test-fit sides and legs before
final assembly. Mortize and ten-
on joints should fMit snug.

MATERIALS LIST—

COLONIAL WASHSTAND
Eey No. Size and description
{wse )

1% = 1% = 287 pine (leg)
¥ b x 14%" pine (side}
% = b x 207 pine (back)
¥ % 1% = 20" pine
istretcher)

¥ x 1 ® 14%" pine (shetf
Sup

¥ x 3% x 18" pine
(drawer front)

¥ % 3 = 13W° maple
[drawer track)

¥ 1% x 13%" maple
(drawer track)

b4 % 164 = 22 pine (top)
oo 4l x 22 pine
{backsplash)

2 4% x 3% x 1T pine
{sidesplash)

LT -l -

-

1 4= 2% 1BMS pine
idrawer back)

1 %= 14% = 18W° ply-
wood (drawer bottom)

Misc.: Carpenter's glue, 1 Vedia.
wood knob, 1-in. brads, 4d finish-
ing nails, four 2-in. No. 10 fh
serews, stain, varnish,

C 2 EBE O @FA %= @B O T Mm oOnp.
va
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ere are lots of good reasons for
carpeting a stairway. Stairs
leading directly from a living
room or central hallway can look more
attractive and inviting when carpeted.
And a carpeted stairway will quiet your
home, not only by softening footsteps,
but by partially absorbing sound waves
passing from one floor to the other,
Carpeted stairs are safer, too, lessen-
ing your chances of slipping.

It's easier to carpet a stairway thana
large room. There's no need to stretcha
cumbersome expanse of carpeting into
place, and it's easier to measure and
make adjustments in position. Also,
there are no tricky seams to join,

Avoid using utility-grade carpeting.

DRAWINGS BY GECORGE RETSECK: TECHMICAL ASSISTANCE: S0L WAOLFSON
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BY ARTHUR ROOZE
Associate Home And Shop Editor

Stairways get heavy wear, especially
along the tread nosing. Choose an easy-
to-clean variety with a dense pile. Car-
pet with attached cushion backing is
cheaper and easier to put down, but
isn't recommended for stairways. For
this reason, we are describing the in-
stallation of a conventional carpeting—
with a jute backing—placed over sepa-
rate sponge or felt padding.

Since you'll require a long, narrow
runner, you may be able to buy rem-
nants of high-quality carpeting for con-
siderably less than the going rate for a

room-size piece. It isn't necessary for
the runner to be in one continuous
length. Two or more sections can be
used, placing the seam under the tread
nosing where it will be unnoticeable.
Whether you use a continuous runner
or several pieces, keep in mind when
purchasing the carpet that the pile on
each piece should always lay facing
toward the bottom of the stairs. Both
ascending and descending, the pres-
sure of vour foot is mostly toward the
tread nosing, so unless the pile faces
the same way, wear will be excessive—
perhaps as much as doubled. You can
determine the direction of the pile sim-
ply by running the palm of your hand
lightly across the carpet surface.
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tom of riser. Multiply by number of steps to
find runner Allow extra i runner

pleces will be jolned under nosing.

Which installation method?

The most common method for carpet-
ing stairs—and the one we describe—
applies to a stairway that has one closed
side wall and open balusters at the
other side. Both edges of the carpeting
are rolled under and tacked in place,
with the rolled edges either set back 1
to 3 in. from the wall and balusters, or
butted directly against them. Our illus-
trations show the carpeting set 1 in.
from the wall and balusters, with a 1%4-
in. roll-under at the edges.

However, if your carpeting is a type |

that will not unravel, you can butt the
uncut edge directly against the side
wall without roll-under. In fact, with
this type of carpeting, you ean butt
both cut edges in a stairway that's
enclosed within two walls.

Our method calls for wrapping the

1 Measure step around the nosing to bot- |

4 1

. | Tiser, wrapping the tape measure

earpeting tightly around the tread nos-
ing. Another method—called a water-
fall installation—allows the carpet to
fall directly from the leading edge of the
nosing to the crotch below where the

tread and riser join. While this method
is simpler, we consider it less desirable |
from a safety standpeoint and less at-
tractive, especially if one side of the |
stairway is open to view. Still another
method, known as cap and band instal-
lation, is illustrated on page 126.

i Measuring the stairway
| Determine the total length of the |

runner by measuring one tread and one

=== | around the nosing as shown. Add 1 in.

& Nall tackless strips % In. from crotch for
carpet of average thickness. Setback of 214
in. allows 1%-In. roll-under and 1-in. space
between carpet and baluster.
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to allow for the thickness of the padding
that will wrap around the nosing. Multi-
ply this amount by the number of steps.
Remember to allow for additional car-

| peting if your runner will conzist of two |

or more sections, since each section

| must adjoin under a tread nosing.

To caleulate the required carpet
width, measure the distance from the
wall to the base of the balusters, or
whatever portion of the step you will be
covering. Add 2% in. for rolling the

| edges under—1% in. for each side.

Since you will probably need to trim at
least one edge along the runner's
length, allow an additional inch for this.
If the carpeting you purchase has irreg-
ularly cut edges, be sure you will have
enough carpeting to trim a straight line
for the entire length of the piece.

A stairway that includes a landing is
measured as though the landing were a

| deep step. Ideally, you will want to
| cover the landing and the first riser

above it in one piece. However, if this
won't work with the carpet dimensions,
include this first riser in the runner
with the steps above.

Winder steps—wedge-shaped steps
that turn a corner—will require carpet-
ing approximately 50 percent wider
than your runner, and will produce
considerable waste. This is because
each step and the riser above it must be
covered with a separate piece. For the
sake of appearance, carpet life and
safety under foot, the pile on each step
should be at right angles to the nosing,
and facing downstairs.

B Secure bottom edge of runner to tack-
less strip on first riser, butted flush against

| the floor. Place three carpet tacks through
| each doubled-over edge, Into riser.

Preparing the stairs

If your stairs have been previously
carpeted, remove old nails or tacks that
may remain. Check treads and risers
and secure any that are loose, using
glue and 8d finishing nails. If you don’t
plan to carpet the entire width of the
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& Press carpet snugly Into the corner

underside of the nosing. and staple
Into bottom of the tread. Start from center
of stalr and work toward each side.

stairway, you may want to refinish
those portions of treads and risers that

will be exposed. Remove any quarter-
round or other molding nailed against
the wall, in the erotch or under the
nosing.

tackless strip

Our installation shows the use of
tackless strip to secure the carpeting in
place. These are Y-in.-thick x 1-in.-
wide lengths of plywood with pins pro-
truding from the face of the strip at a
60° angle. The strips are installed with
the pins pointing against the pull of the
taut carpeting.

If you plan to roll under both edges of
the carpet 1% in., cut the tackless strip
2% in. shorter than the finished width
of the runner. Nail one strip to the
riser, % in. above the tread with the
pins pointing down. Nail another strip
to the tread, % in. from the riser with
the pins pointing back.

The %«-in. dimension will produce a
tight, secure angle at the crotch with
carpeting of average thickness, But
before nailing all the strips in place,
test-fit a piece of carpeting at the crotch
as shown in illustrations 7 and 8, If your
carpet is either thicker or thinner than
average, you may have to increase or
decrease the %-in. dimension slightly.
When yvou're satisfied with the crotch
fit, nail all the strips in place, including
one at the bottom of the first riser.

installing padding
Cut the padding to the same width as

the tackless strips. Then, measure the
distance from the strip on the tread,
around the nosing, to the strip on the
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riser. Cut each piece of padding about
Y in. undersize, since it will stretch as
you pull it tight.

If you are using felt padding, the
waffled gide should face outward. With
sponge-rubber padding, the fabric web-
bing faces outward. Staple the padding
to the tread, then under the nosing,
then to the riser. A bit of space remain-
ing between the bottom edge of the
padding and the tackless strip on the
riser is nothing to worry about.

8 Drive the carpet into the crotch with
the cold chizel to tighten carpet and secure
It to tackless strips. Start from the center of
the crotch and work toward each side.

Cutﬂng and rolling edges
Lay the runner out flat to cut it to
width. Carpet with a looped pile, that
is, with adjacent strands joined at the
tops, should be cut from the face side.
Cut-pile carpeting, where all the
strands are unjoined at the tops, is cut

from the backing side. Make pencil
marks or small cuts at the width re-
quired, allowing for roll-under, Then,
place a straightedge—a long, straight
board will do—on the marks and cut the
carpet with a sharp utility knife. If you
are cutting from the face side, separate
the pile and cut between the rows of

With the carpet face down, pencil-
mark 1% in. back from both edges for
the roll-under. Place the straightedge
on the marks and score the jute backing
with a sharp awl. Your scored lines
should form a substantial depression in
the backing, but be careful not to cut all
the way through. Fold the edges back
on the seored lines, and walk them flat.

installing the carpet

Spread the runner up the stairway,
keeping the edges rolled under, Secure
the bottom edge to the tackless strip on
the first riser and pull it onto the pins.
Press the carpeting against the riser
and be sure to work it snugly into the
joint under the nosing. Staple the ear-
pet to the underside of the nosing,
starting from the center of the runner
and working outward,

To attach the ing securely
through the padding and into the tread,
which is probably hardwood, you'll
need a heavy-duty stapler. Most elec-
tric staplers won't do the job. You can
rent an industrial-grade stapler, elec-
tric or hand operated, either from your
carpet supplier or a tool rental outlet.
'I'he stapler should be capable of driving
a ¥ gin. staple all the way home into
hardwood.

After the carpet is stapled under the
first tread, drive Y-in. carpet tacks at

? Place a long carpet tack through both
doubled-over edges Into the crotch, and
drive them home with a naliset. Drive two
tacks Into treads at each edge.
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the lower left-hand and lower right-
hand corners, through the roll-under,
into the Figer bottom, as shown in the
illustration on page 125. Place two addi-
tional tacks inte the riser along both
rolled-under edges.

Work the carpeting tightly around
the nosing and against the tread surface
with your left hand. With yvour right
hand, press the carpet into the crotch

nsing a wide, blunt cold chisel. Work
from the center of the croteh toward
each side, making sure the rolled-under
edge remains equidistant from the bal-
usters and the wall. Then, force the
carpeting into the erotch with the chisel
and a hammer. This will pull the carpet
tight across the tread and secure it to
both tackless strips.

Drive 1-in. carpet tacks into the

erotch through the roll-under at each
side, and set these tacks with a nailset.
Drive two Y-in. tacks through the
rolled-under edges into the tread sur-
face

Continue up each stair following the
same method. When you reach the top
of the stairway, extend the earpeting
up the last riser and staple it at the top
of this riser.

Cap and band
stair carpeting

You may wish to wrap carpeting
completely around your stair treads,
either for the full length of the stair-
way, or on just the first two or three
exposed steps of an otherwise enclosed
stairway. This method is called cap and
band installation—the cap being the
tread covering, and the band a separate

e ————————

Cut carpet for riser to full riser helght. S5core
carpet at end of riser, and fold against edge
of padding. Staple at top and bottom of
riser, and tack rolled-under edge.

|| After riser Is covered, secure tackless strip

and padding to the tread below. Cut carpet-
ing to size and attach It to the tackless strip.
Maike diagonal cuts at corners.

piece applied to the riser. You ean, if
you wish, cut the tread earpeting to fit
around balusters. Start the installation
procedure from the top riser. Use tack-
less strips on the treads, but not on the
risers. Cut padding to the full height of
the risers and staple it in place, 1% in.
back from the risers’ open side. Cut
carpeting to full riser height and 14 in.
wider for roll-under at the open side.
Bcore the earpeting with an awl and
straightedge, 1% in. back from the
edge, and fold flat. Staple the carpet to

the riser along the top and bottom
edges, and secure the rolled-under
edge with three Y-in. carpet tacks.
Secure tackless strip to the treads, %
in. from the erotch. Measure and cut
padding to fit against the tackless strip
and around all the exposed nosing.
Then, staple the padding at the back
and under the nosing, cutting miters at
the corners. Measure and cut the tread
carpet pieces and secure them to the
tackless strip. Miter the corners, then
staple the carpeting under the nosing.
Sew the corners,

Reviving a worn runner

Stairway carpeting usually shows its
first signs of wear along the leading
edges of the treads. Carpet people call
it “grinning.” If your stairway is begin-
ning to grin at you, and if the runner is
of one piece, you may be able to revive
it. Remove the runner, then shift it
toward the bottom of the stairway ap-
proximately 2 in., enough to reposition
the worn areas so they are out of sight
under the nosing of the treads and at
the very top of the risers. Reinstall the
carpeting as described on the previous
pages. Since it will now be too short to
reach the nosing of the floor above,
leave the top riser uncarpeted, or in-
gtall a matching piece. ™
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Make the wear disappear from tread edges of a 1-plece stair runiner. Shift the entire length
of carpeting toward the bottom of the stairway so wom areas are under nosing.
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Learn robotics and
iIndustrial control as
you build thisj

New NRI home training prepares -
for a rewarding t:l::rtan‘.:lrg in Americ:‘:‘gu
newest high-technology field.

The wave of the future is here. Already, advanced robotic systems are producing
everything from precision electronic circuits to automobdles and glant locomatives.
By 1990, over 100,000 “smart” robots will be in use.

Over 25,000 New Jobs

Keeping this robot army running calls for well-trained techniclans . . . people who
understand advanced systems and controls. By the end of the decade, conservative
estimates call for more than 25,000 new technical jobs. These are the kind of careers
that pay $25,000 to 35,000 a vear right now. And as demand continues to grow,
salaries have no place to go but up!

Build Your Own Robot As You Train at Home

Now. you can train for an exciting, rewarding career in robotics and
industrial control right at home in your spare time. NRI, with 70 years of
experience in technology training, offers a new world of oppartunity in one of
the most fascinating growth flelds since the computer.

with its environ-
ment to sense light,
sound, and motion.
You program it to travel
over a set course, avold
obstacles using its sonar
ranging capability. Program
in complex arm and body
movements using {ts special
teaching pendant. Bullda
wireless remote control device
demonstrating independent robot
control in hazardous environments.
You'll even learn to synthesize

speech using the top-mounted

You need no experience, no special education. NRI starts you at the hexadecimal keyboard.
beginning, takes you in easy-to-follow, bite-size lessons from basic electronics T::::.Ing to Bﬂrﬂd a Career On
ht on through key subjects like Instrumentation, digital and computer
g S REy oy digi P NRI training uniguely incorporates

controls, servomotors and feedback systems, fMluidics, lasers, and
optoelectronics, And it's all reinforced with practical, hands-on experience to
give you a priceless confidence as you build & programmiable, mobile robot.

Program Arm and Body Movement, Even Speech
Designed expecially for training, your robot dupticates all the key ele-
ments of industrial robotics. You leam to operate, program,. service, and
troubleshoot using the same techniques you'll use in the field. it's on-the-
Job training at home!
Building this exciting robot will take vou beyond the state of the
art into the next generation of industrial robotics.
You'll learn how your completely sell-powered robot inte

purlcarag o el wortd s, You ot
r on a real-wo . You get
pﬁiﬁiﬂnﬂ instruments, including a digital
multimeter you'll use in experiments and dem-
onstrations, use later in your work. And you get the
exclusive NRI Discovery Lab® where you examine
and prove out theory from basic electrical concepts to
the most advanced solid-state digital electronics and
microprocessor technology. Devised by an experienced
teamn of engineers and educators, your experiments,
demonstrations, and equipment are carefully integrated
with 51 clear and conclse lessonis to give you complete
confldence as you progress. Step-by-step, NRI takes you from
the beginning, through today. and into an amazing tomomow.
Send for Free Catalog Now
Send for NRI's big free catalog deseribing Robotics and
Industrial Control plus over a dozen other high-technology
courses. You'll see all the equipment you get in detail. get complete
descriptions of every lesson, find out more about career
opportunities for trained techniclans. There's no cost or obligation, so
send today. Your action today could mean your future tomorrow.

NR NRI SCHOOLS
F McGraw-Hill Continui
:-‘ f! Education Center o
‘} 3939 Wisconsin Ave.
I -ﬂ Washington, DC 20016
WE'LL GIVE YOU TOMORROW.

You get and Hﬁ;ﬂlrﬂiﬁ-ﬂh arm ard
: with 34

ton, professional
digit LCD resdlowt, 51 [ast-track tralning lessons.




TECH 'OLOGY OF SPEED

(Continned frv m page 95)

panding air ereates a low-pressure area
under the bodywork that presses the
tires to the asphalt. Just as the shape of
an airplane wing creates lift, the under-
body contours of an Indy ear produce
downforce. On a high-speed oval, this
downforce can exceed 2000 pounds!

Engine and driveshaft rpm are recorded by
Budweiser King Funny Car’s Racepak com-
puter, stored for between-rounds printout.

Drag is the price Indy cars pay for
downforce. Its aerodynamic penalty
saps a race car's power. For exsmple,
doubling a car's speed quadrupl = its
drag—and overcoming thiz drag re-
quires eight times more horsepower.
Until Penske introduced the new
Chevy-llmor V8 this vear, most com-
petitive CART cars used the same Ford
Cosworth DFX V8 engines, and no
team had a horsepower edge. Finding
the right balance between drag and
downforce is the “unfair advantage”
that still preoccupies the Penske Indy
car team.

“It's an evolutionary process,” notes
team manager Derrick Walker. “A
slight change in sidepod shape ecan
maove the car's center of pressure. Then
you may have to adjust the suspension
geometry, the tires, the front and rear
wings. That's why testing is so impor-
tant to our team.”

Like all topflight Indy car efforts, the
Penske crew uses different cars for
different circuits. They roll out a low-
drag version for high-speed ovals like
Indianapolis, and maintain a road-race
chassiz for tight courses such as Laguna
Seca and Long Beach. Front and rear
wings are eritical on road courses be-
cause the cars need maximum traction
for cornering. Airfoils have less impor-
tance on the banked ovals. Some teams
have even removed the rear wing dur-
ing qualifying to wring out the last
possible mph, although the handling
then becomes very tricky.

130

The seience of ground effects iz still
in its infancy. There are volumes on the
aerodynamics of aircraft, but little is
known about flying at 200 mph just
inches above the ground. Wind tunnels
provide some answers, but no team has
a tunnel that will accept a full-size car
with a moving ground plane to simulate
the interaction between the chassis and
the pavement. And there's no way to
re-create the turbulence produced
when two cars are running nose to tail.
That's why the driving skill and cour-
age of earthbound pilots still count in
Indy car racing.

Formula horsepower

These single-seat racers, which com-
pete in Grand Prix races around the
world, are directly related to Indy cars,
are similar in appearance and use the
now-common carbon-fiber chassis. For
several years, many Indy and Formula
One cars used the same Ford-Cosworth
VB engines and virtually identical bod-
ies with ground effectz, Nowadays, the
two have become quite different,
thanks to high-tech advancements in
F'1 engines and the banning of ground
effects on F1 cars,

When the GP organizers last changed
engine regulations in 1966, they al-
lowed normally aspirated engines a
maximum capacity of 3 liters, while
supercharged or turbocharged engines
were restricted to 1.5 liters. Mobody
felt a turbocharged 1.5-liter engine
could be competitive until Renault built
the first turbocharged F1 engine in
1977. It was two years before it won
against the bigger engines. But the
writing was on the wall, and by the
middle of 1985 every GP team was

Onboard telemetry system In Harry Gant's
MNASCAR Monte Carlo reports in to a trans-
porter-based Hewdlett-Fackard computer.

using a turbocharged engine.

Each GP team has to build its own
chassiz, but is allowed to use engines
built by other companies. Throughout
the history of F1 there have been peri-
ods when either the chassis or the
engine proved most important. At pre-
sent, it's the engine, and auto manufac-
turers like Renault, BMW, Ferrari,
Alfa Romeo, Porsche, Honda and Ford
have developed F1 engines,

The last two seasons have seen the
Marlboro MeLaren team all but domi-
nate GP racing, winning both drivers'
and constructors’ championships. The
MeLaren is powered by a TAG engine,
which was designed and built by
Porsche. Techniques d'Avant Garde
(TAG) iz a high-tech French company

Aluminum plates

replace side
mounts, use block to boilster chassis stiffness,

engine

that helped cover the vast development
costs  after McLaren commissioned
Porsche to design the engine from
scratch in 1981, The baszic parameters
were laid down by MeLaren's designer,
John Barnard, since the engine's size
and shape are important in modern race
cars where airflow under and over the
car is eritical. After studying 4-cylin-
der, V& and V8 configurations, Porsche
decided on an B0° V6 engine with twin
turbochargers,

Fuel economy has become an impor-
tant part of GP racing because the cars
are no longer allowed to refuel and are
restricted to using only 220 liters (58
gallons) during a race. On some of the
faster tracks, drivers have to cool it in
order to conserve fuel. The average fuel
consumption is 3.4 mpg, not bad from a
1.5-liter engine that produces over 700
hp in race trim and over 1000 hp for
qualifying!

The TAG engine has an extremely
sophisticated electronic engine man-
agement system developed by Bosch
that integrates functions such as igni-
tion, fuel injection and turbo boost. The
driver has a high-tech dashboard with a
digital display that tells him how much
fuel is left in the tank and how many
laps of the racetrack he ean eover with-

fPlease tiern fo page 1.42)
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THE REASONS FOR OWNING
A SATELLITE TV SYSTEM
SEEM CLEAR TO US.

NETWORK TV

There's only one problem with netwark TV,

You just don't get ennugh choices.

Fortunately, now there is a choice,

With a M/A-COM home satellite TV system, you can
get 45, 55, 65 or more channels to choose from. And you
don't have to be a math whiz to know what that means.

You'll get hundreds of movies, from the best black
and white classics to first-run feature films. Sports of all
sorts, from drag racing to steeple chasing. And a ton of
ball games to boot. You'll get shows that teach, preach,
even make you blush.

And to keep the kids from getting their G's confused
with their X's, every M/A-COM satellite TV system can
lock uut adult entertainment.

We also have an optional VideoCipher*1l descrambler
unit that allows you to receive premium subscription TV
Services.

M/A-COM has an entire line of satellite systems to
S1885 MACOM Ire

'F' fi“'

choose from. Each built with the pride and precision that
have made us a leader in satellite TV. So whether you're
after the best deal on a system, or the best system
money can buy, we've gaot what you're looking for.

So sit back and take a look at the programming
choices vou now have, Then, visit your local authorized
M/A-COM dealer to clear up the situation.

For a free brochure, write: M/A-COM
Home Satellite Systems, PO. E-c-x
1729, Dept. 2D, Hickory, "

North Carolina 28603, m.“_,"'
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Jogging, Swimming, or Cycling...

NordicJrack

- % Jarless Total Body
= Cardiovascular Exerciser

Duplicates X-C Skiing for the
Best way to Fitness

fosrmly exercises the large leg muscles and also adds
impaortant upper body exercise. Higher pulse res,
necessary for building fitness, seem easier to anain
because the work is shared by more muscle mass.
Ewvca Better Than Swimming
MordicTrack more effectively exercises the kargest
muscles in the body, those located in the begs and
e o : sy g buttocks. When swimming, the hody is st?zpum:d
Cross country skiing is ofien citedby physiclogists - by the water, thus preventing these muscles from
as the most perfect form of cardiovascular exercise  being effectively exercised. The stand up excrcising
for both men and women. lis smooth, fluid, 1al position on the Nordi k much more effectively
body m&ﬂl uniformly exercises more “hm:-.‘bh:: exercises these muscles.
higher rates seem casier to attain than w
joggingor cyciing, Nordiclrack closcly simulatesthe  * F roves High Quality Durable Product
pleasant X-C skiing motion and provides the same Nordic Tracks have been in production since 1970,
cardiovascular endurance-building benefits-right  NordicTrack is quiet, motorless and has separately
. round,  Adjustable arm and beg restsances. We manu-
in the convenience of your home, year ‘round. !
Eliminaies the usual barriers of time, weather,  [3cture and sell direct. Two year warranies,
chance of injury, etc. Also highly effective for weight 30 day trial period with return privilege.
controf.
Folds and stands on end
More Complete Than Running to require only 15" x 17*
MNordicTrack gives you 2 more complete work our- storage space.
conditions both upper body and lower body Lo
muscles ai the same time. Fluid, jarless motiondoes  Candl or u'rr'i'e_,ﬁ':r. e
Aol cause joint o back problems. FREE BROCHURE

More Effective Than Exercise Bikes Toll Free 1-800-328-5888
NordicTrack's stand-up skiing motion more uni-  Minnesota 612-448-6987
PSI, 141PM  Jonathan Blvd., Chaska, MN 55318

Rid Your Property
of Unsightly Brush Piles!

Turn a mess like this ...with the Amazing New

‘ —_ SUPER TOMAHAWEK Chipper/
SR e Shredder...exclusively from
A : i Garden Way!
; X *“It"s & powerful Chipper...handies big
= beanches up 1o 37 in diameler wilth ease!
*Ii"s an elficient Bhredder...iurns almost
any organic matter inio perlect mulch and
=, compast instanily!
T, *Revolutionary New Compact Design...
¥ ways better than bulky “old-style” chipperi
m' to shradders!
beautiful FREE mulch * Professional Quallty...designed, sized and
in less than one hour! priced lor the homeowner|
- - “ Send for FREE
Exclusively

details today!
from the makers

ol the Troy-BilETiller!
T ——— — — — — — — — — — —

Garden Way Mig. Co. Dept. A243

l 102nd St & Bin Ave., Troy, .Y 12780 3 13
I YES! | wani 1o know more about the amazing

I SUPER TOMAHAWE ChippentSeradder! Please

I senid me Compiate delaiks includng prices, modes

I and SPECIAL SAVINGS OFFER nght away!

I Mame

| Address

I City

I Stale fip

TECHNOLOGY OF SPEED
(Continued from page 130

out running out of fuel. He then knows
how much boost he can afford to use in
order to beat the other drivers. The
system is so accurate that Alain Prost,
the MeLaren driver who won the 1985
championship, ran out of fuel soon after
croszing the finish line in several races
last year.

In tire technology, Goodvear leads
the way with specially compounded ra-
dial tires that are altered for every
track. Inorder to gain maximum grip at
the start of a race, electric blankets are

placed over each tire so they can be

warmed up—no burnouts allowed in
F1!

In 1984, MeLaren totally dominated
the results. Other competitors decided
it was mainly due to the great power-
to-economy ratio of the TAG engine,
Then, at the end of the season, a secret
was let out—MeLaren had been using
the American-developed Gleason Tor-
sen differential instead of a convention-
al limited-slip differential. It is no coin-
cidence that the second and third best
cars during 1985 also used Gleason
Torsen differentials. Audi will put them
into some of its road cars next year.

Telemetry at Talladega

The guestion on every NASCAR
crew chief's mind is; What's it like out
there? Drivers generally reply that the
car doesn't handle right, complain that
it's down on power, and report that it
“just doesn't feel right.” Now, sophisti-
cated telemetry systems can precisely
measure the effects that drivers ean
only feel with the seats of their fire
suits,

Thank the U.S. space program for
this latest application of high-tech to
the high banks. NASA engineers devel-
oped the hardware to monitor condi-
tions on missiles, then transmit the
data to ground stations. It's just a small
step to adapt this telemetry to race
cars, In this instance, mission control is
the trailer of the Hal Needham/Burt
Reynolds Racing Team, and the rocket
they're tracking is Harry Gant's Skoal
Bandit NASCAR stock car.

Joe Bargent developed the team's
telemetry technology. He outfitted
Harry's Monte Carlo 55 with 23 on-
board sensors that relay information by
FM telemetry to the team’s transporter
parked in the infield. There, a Hewlett-
Packard computer stores and processes
the data. Jim Mastro's software inter-
prets the readings and displays 26 vital
statistics about the car and its perfor-
mance.

When Skoal Bandit erew chief Travis
Carter asks, “What's it like out there?”
the computer has a ready answer, It
checks the engine’s health by monitor-
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ing rpm, exhaust-pas temperatures,

fuel flow and underhood and carburetor

entry air pressure.

Other sensors record the air pressure
under the ear, the loads on the suspen-
sion and wheel speeds. An accelerom-
eter tracks lateral g-forees to evaluate
the car's handling and cormering.
There's even a channel that records
throttle opening. Thiz “chicken chan-
nel” checks whether Harry Gant is
driving flat out or feather-footing.

For all its sophistication, the Skoal
Bandit's telemetry system was assem-
bled on a shoestring. According to de-
signer Joe Sargent, most of the equip-
ment already existed for aervspace
applications. “It's outrageously expen-
give,” Bargent reports, “because the
government was the only buyver. But
we bought surplus parts for a fraction
of the original price.”

NASCAR officials were so0 im-
pressed with the system that they out-
lawed it for competition. The team still
uses their telemetry for private test
sessions, though, including a 400-lap
tire test at Rockingham. The crew is
still learning to use all the information
the system can provide. “We could add
sensors to mm'utm Harry's heartbeat
and respiration,” notes Joe, “but they'd
probably go off the scale in the last turn
at the Daytona 500.7

Space-age speed

The link between high technology
and high performance is being forged in
countless shops across America. En-
ging builders in California can now
compare notes with race teams in
North Carolina thanks to the wide-
spread use of computerized dynamome-
ters. The self-contained SuperFlow
“dyno with a brain” records thousands
of bitg of information during an engine
test, displays the resultz on a video
sereen, and prints out a graph of the
power curve, For less than the cost of a
new Cadillae, a racing team can install
its own test facility that rivals anvthing
in Detroit’s engineering centers.

Even familiar components are re-
ceiving a high-tech touch. Ram Racing
Clutehes' carbon-graphite clutch as-
semblies can withstand temperatures
that will melt aluminum, while retain-
ing their original coefficient of friction.
The resins in a conventional asbestos
disc begin to break down at 600° F., but
a carbon-fiber clutch shrugs off 30007
And when yvou consider the 9-pound
weight savings offered by these high-
tech clutches, it's easy to see why
racers are lining up to buy them, even
at FZ500 apiece.

Mot even a lowly motor mount is safe
from racing's technological revolution.
Many chassis builders have adopted

motor plate mounting systems, using
thin machined-aluminum sheets at the
front and rear of the engine block to
carry the weight. Generally, the motor
plate sandwiches between the block
and water pump up front and between
the engine and clutch housing at the
rear. The mounting plate then bolts to
tabs fabricated on the chassis tubes,
allowing the engine block to help stiffen
the framework. That also leaves wide
open spaces for exhaust header plumb-
ing. Best of all, it makes for a self-
contained engine package that can be
swapped a8 a unit in 10 minutes,
Intake manifolds fabricated from
sheets of aluminum are the rage in Pro
Stock drag racing. Changing the size or
length of the runners is as simple as
gwitching on the heliare welder with
these made-to-order manifolds.
America's dirt tracks, the last bas-
tion of low-budget competition, are also
feeling the impaet of advanced technol-
ogy. A new breed of “wedge cars” can
be found eireling the clay tracks like a
flock of flying doorstops. Billboard-
sized Lexan spoilers channel air across
their low-slung bodies to press the tires
against the slippery track surface.
From the glistening super speedways
to ramshackle “bullrings"” on the edges
of small towns, technology iz changing
the way America goes racing, ™

WATER WELLS FOR EVERYONE!

For
FREE
brochures
and prices

* CALL TOLL-FREE
1-800-821-7700

for Operator 5974)

BW Or Write

drill EVERYTHING!

Homeowners! Drill your
own water well!

Drill water, monitor
or heat pump wells
for less than 25¢ per ft.!

5974 Anderson Road, Opelika, Alabama 36802

"World’s leading manufacturer

of low-cost drills since 1962.”
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LEARN TV/VCR
REPAIR

No Previous
> Experience
& Necessary

N @yl Can tralm 3y home (n spare fime for o mon
Ev-making career a5 3 TV/VCR ERepair Specialist
Mo peed to guil yout (0B 6F schad], We thaw you how
mw troubleshoot and repair videocasselie recorders and
TV sens, how 1o handle house calls and shop repains for
almast any make of television or VCR. You learn about
TV receivers, tuners and antennas, x-ray emisslan, the
characreristits of sound, how plectrbial impulsss are con-
werted Info a TV picture, and much, much more. Took
are ncluded with vour (ourse 80 you can gee "hands-on '’
praclice a5 you follow the lessons step by siep. Send for
free facts about opportunities in TV [/VCR Repair and
find ouyp how wou cam sam making momey In this
wreal career.

Experts show yvou what to do, how to
do it...guide you every step of the way!
Everything is explained in easy-to-understand lamguage

with plesty of drawings, photos and diagrams, But if
there is ever anything in your legsons you don™l under-
sand, you can wrile or phone yosr inSLrucior and you
&an Cowunl oh gelting an authoritative answer. Send for
Tree fac1s and color brochure. Mo cosl No obligation
Mg saleimian will visit you. MalL COUPDN TODAY!
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| |NES SCHOOL OF TV/VCR REPAIR, Depl. PBOZS
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HITCHCOCK SHOES, INC.
Dept. 28C, Hingham, MA 02043

JOB FINDING

Sand for FREE brochure to find and land
ur next job the ST JAMES way. Land a
E:n using step-by-step method proven to
&lp you develop your parsonal prafile,
resource inventory. Send requasl to 5T
JAMES CAREER SERVICES, PO, Box 407,
Broomail, PA 18008

ALL DECKED OUT

to fill the need for power and perfor-
mance in an upscale pleasure boat with
trim, flowing lines. Welleraft's 185
Elite shows the same distinetive profile
and sculpted transom with built-in
swimn platforms, and room for more
than a couple of friends. Recently,
Donzi introduced three new Z-series
cruisers that up the stakes considerably
in the offshore luxury performance boat
arena, an indication that Continental
styling trends may play a larger role in
our choice of boats in the next few

YEars,
On the more utilitarian side, state-of-

Boats with a distinct European flair, like the
Tiara 1800 Davanti, dot sport boat class.

the-art fishing machines between 27
and 30 feet, some of them trailerable
and capable of handling two large out-
boards, are now able to reach the fish-
ing grounds and eanyons once reserved
for much larger boats. The Boston
Whaler 27 and Mako 28 are fast becom-
ing established in this catepory, at-
tracting those of us who love sportfish-
ing but ean't handle the budget of a
semicustom, wide-beamed war wagon,

Bass fishing in general, and tourna-
ment bass fishing in particular, is grow-
ing o0 rapidly that fast-running bass
boats seem to be the hot tickets on
dealers’ floors these days. Beginning
with simple, though speedy, designs in

the 18-foot range—Ilike the boats fea-
tured in PM's January bass boats test
(Battle Of The Bass Boats, page 79—
these fishing platforms now sport dual
consoles for extra comfort, or steering
amidships as a fishing/skiing compro-
mise. Several inexpensive, quite fune-
tional bass boats made of aluminum are
gaining in popularity, notably from
Bass Tracker.

Small boats, by design, have a lot
going for them. They are usually much
more affordable than larger boats, they
are often ruggedly simple in construe-
tion and in purpose, and they pack a
“fun quotient” you won't experience in
larger boats. Lately, small-craft build-
ers have recognized the need some of us
have for basic boats that do many

_ things well.

« = The Hobie Power Skiff, intro-

duced last year, is a high-quality, 15-
foot runabout powered by an outboard
of up to 60 hp that will run like the wind
all day, then easily tow home. In 1986,
bright gelcoat colors, foam-core com-
posite construction and enough reserve
buoyaney to float four oceupants if
swamped are part of the Hobie formula
for safe, wet fun. And the Hobie Power
Skiff now converts to a serviceable
though diminutive fishing platform
with the addition of 4 Bimini canvas top
and a large-size Coleman bench seat/
eooler.

Multimode boat

While boardsailing has been the rage
for the last few vears, a company called
Fusion Boats has introduced a multi-
mode craft that is part sailboard/day-
sallerfrowboat/canoe—all  in one.
Weighing in at 80 pounds, the Fusion's
foam and fiberglass 11-foot hull comes
complete with all the accessories for
about 31400,

And just when you thought sail-
boards would forever replace mono-
hulls like the Sunfish and Lasers on the

{P"lease furmi to page 136)

Row It. Boardsall it. Paddle it. Or saill It with
a conventional tiller and rudder. For 51400,
do it all with the multimode Fusion boat. A

single B0-pound hull makes it happen.
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START YOUR OWN PROFITABLE CASH

Cmly NRI gives you such
complete training, so much real
bench experience, and the confidence
and all the tools you will need to earn cash
money fast.

A well-trained locksmith earns money
in many different ways—installing locks
in apartmenits, homes, businesses, and
automobiles, fixing broken locks, cutting
new keys, and more. And this hige market
is just begging for new qualified locksmiths,
Today there is only one locksmith for every
18,000 people!

The Newest, Most Advanced
Course of Its Kind

Thorough step-by-step lessons and
professional locksmithing equipment such
as the Taylor KD5 Key Machine give you
hands-on experience in this exciting growth
field. You'll start earning huge cash profits
of B00%, to 200% duplicating keys. And
only NR1 offers you an Electronic Security
Alarm training system.

Compare! MRI offers the only
course that is nationally approved by the
accrediting commission of the National
Home Study Council,

Compare! NRI's course training has

been broken down into 10 learning modules,

each with the right number of lessons to

keep your training at an easy-to-follow pace.

All the lessons, hands-on training, and
experiments have been developed to ensure
that you begin practicing from the very first

BUSINESS EVEN WHILE LEARNING!

BE YOUR

200 KEY BLANKE

Ep BAm cRif

""PM"":I”-“ clamps, and

uhus of mp b EIS0 Impeesshon malecan
Tor dupdcating keys
mithauf

day. . .and can begin making cash as soon
as you like. All the money-making secrets of
a locksmithing trade will become yours with
your NRI training.

Plus, only NRI gives you training in
both locksmithing and electronics security
systems in onge complete course.

Start Your Own Business,
Full or Part-Time, Even
From Your Home

Add to your income with part-time
work with established locksmiths. Start
YOUr own part-time or retirement business
in your own home. Make locksmithing
and security a full-time career as a skilled
technician in your own growing business.
There is opportunty everywhere!

MRI's free 4-color booklet will show
you how quickly you can train to be your
own boss in a profitable locksmithing
business and gain the respect you deserve as
a trained technician like other professionals
1M YOur community.

BEA
LOCKSMITH

There is a difference in
locksmithing training and
the difference is NRI

LOCK TEST
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SEND FOR FULL INFORMATION BODKLET
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End Your Lawn Mowing
Frustrations Forever!

Garden Way's New TUFF-CUT is the perfect alternative R_
to ordinary small-wheeled mowers and expensive “riders™! }

* Easy to Handle — Big, easy-rolling, powered wheels handle
slopes, obstacles and rough ground with ease,
* Exitra Power — No more annoying hesi-
tation or stalling in heavy grass, g
* Faster — The wider
mowing path and
2asy maneuvering
help get vour lawn
done in record time.
From the makers of
TROY-BILT*® Roto Tillers

a1
Never again struggle | || Garden Way Mig. Co., Dept. A208
with cheaply built, I 102nd S1. & Ninth Ave., Troy, N.Y. 12180

small-wheeled YES! ricase send all the exciting facts
mowers that just I about the TUFF-CUT Mower, including
Sa2 details on L':ur 5 modals and Special
can't handle l Savings ﬂ now in effect.
tough jobs,

l MNamea
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#6 in a series
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The K&N Filtercharger

More Than An Air Filter - Much, Much More
The K&N Fitterchamger Is the used racerns from
rmost powerful fiter in the world, the of Baja fo the straights
Powerful? You bet. of LeMans for just one reason -
Our unique they really performi And we've got
ciled gauze- o fitker to fit just about
and-screen anything you drive -
design Chevy, Honda, Porsche
smooths even mo [-Ns

and = and Peterbits
ight- = now, K&N perﬁmmnce

emsthear & |

as it super i(&.N
Cleans f, products are
allowing your available by
engine fo fake o diract mail.
larger “guip” of air P"h";iﬁm
on each intake stroke The result - F'micha%’f.d—
enhanced power and economy, 524 p/n
In addition, the K&N Filtercharger 332003,
is complately reusabla When Send 52990 plus 55,00
dirty, just clean, re-ci and reinstall shipping and handling fo K&N
It's the fiter dasigned fo last the Enginearing Inc., PO Box 1329,
ifeufmar-qrﬁ Rverside, CA 92502
We're serous K&N Fiters are Complete cataiog 5300

ALL DECKED OUT
(Contirued from page 134)

roof racks of every other car you see,
along comes Zuma from Aleort. Zuma is
the monohulled sailboat designed to put
the zport of sailing within the reach of
virtually everyone, budget and ability
notwithstanding. But the Zuma pos-
sesses the kind of multiple personality
that will satisfy a variety of interests—
racing, dayzailing or knocking around
the harbor.

Alzo on the small side, the American
Power Boat Assn. recently sanctioned
miniature race boats. The Mercub is a
downsized Cougar design powered by a
25-hp Mercury outboard. The Mini
Grand Prix is normally powered by
either Johnson or Evinrude. These re-
alistic verzsions of legitimate offshore
racers offer an exhilarating though still
tame top end of roughly 35 mph for the
gafety of youngsters 14 and over.

This small-scale racing is also anoth-
er example of the incredible variety in
boating this year. But there’s a down
gide. So many choices make it tougher
to choose the boat that's right for you.
Aszess vour needs well. Whether yvou
plan to run the inlet to your favorite
fishing ground, tow vour children wa-
ter skiing or explore the nation’s rivers,
somewhere there's a boat for vou. PM

BOAT

MANUFACTURERS/SOURCES
® AMF Aleort Sailboata, South Leonard St., Wa-
terbury, CT 06708, (202) T56- T
= American Assn,, 17640 E. Nine Mile Rd., East
Detroit, M1 48021; (313) 773-6700
® Basa Pro Shops, Bass Tracker Dept., 1535 5.
Camphell, Springfiekd, MO GGROT; (417) SH2-JINK)
® Bavliner Marine, P.0O. Box 24467, Seattle, WA
BR124; (206) 435-56T1
® Boston Whaler, 1149 Hingham St., Rockland,
MA 02370; (61T) 8T1-1400
® Chaparral Boats, Industrial Park Bled,, P.0O,
Druywer 528, Nashville, GA 31639 (912) 686-T454
8 Chris-Crafi, Box 9450, Bradenton, FL Z2he;
(H13) TH5-1544
B [Dopzi Marine, T000 Bradenton Rd., P.(L Box
887, Tallevest, FL SHAZT0-MET; (814) A66-0466
® Fusion Boats, 660 LaSalle Place, Suite H, High-
land Park, 1L 60035; (312) 443-8770
m Hobie P'ower Skiff. Box 1008, Oceanside, CA
O2054; (6190 THR-9100
B Hunter Marine, Ht. 441, Alachua, FL 32615;
(904 ) 462-3077
® Larson Boats, 702 W, Mississippi Dwr., Little
Falls, MN 56345; (612) 632-54581
 Mako Marine, 4355 N.W. 128th 5t., Miami, FL
ARG (G) GRG-GRET
® Mer(Cub, Att, Mike Butler, Mercury Marine,
2521 Bowen 3t., Oshkosh, W1 54%01; (414) Z36-
25t
& Mini Grand Prix, e'o Evinrude Motors, 4143 N,
27th 5., Milwaukee, W1 HE216; (414) 447-5715
® Sea Ray Boats, 2600 Sea Hay Blvd.. Knoxville,
TH 37914; (615) GEZ2-4181
® Tiars 725 E. 40th St., Holland, M1 49423; (616
30 T16d
# Welleraft Marine, 8151 Bradenton Rd.,
ta, FL 33580 (813} 753-TR11

OUTBOARD ENGINE

MANUFACTURERS
® Evinricde Motors, Box 663, Milwankes, W1
BE201; (414) 447-5812
B Johnzon Outboards, 200 Sea-Horse Dr., Wauke-
gan, |1 GOORS; (312) 639-5371
B Mereury Outhoards, 1939 Pionser Rd.,
Lac, WI S4835; (414) S29-5000
® Yamaha Motors, Dept, CR, Box 30585, Phoenix,
AR B5046; (602) Hﬂn:r.

Baraszo-

Fond du
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vz HOW-T0 BOOK CLUB

Discover the Troubleshooting and Repair Secrets
of Skilled Auto Mechanics and Home Craftsmen!

* Repairing ¢ Restoring e Customizing et $17.98
e Refinishing * Remodeling ® Renovating FrE—
with the Book Club that Makes it Easy ot L

hu.ultil]i

Select 5 Books
for Only‘2§!
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| THINGS TOHDO
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MASTERING
HOUSEHOLD
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it |

ELECTRICAL
WIRING

1565
List §18.95

P -ln‘ﬁi‘-'q 3
e

- e

|0CKS &

. Lock- e |
" | pezmr Smithing | . |
Lot $15.95 Lint $19.98 List $15.95 (paper) List $14.95 mn?:'m Lint $15.95 FREE Shop Apron!
Lt 3 XK I 1 71 1 t+ 7+ ¢ ¢+ & 7 1 1 7 [ 1 [ |
7 very good reasons to join r HOW-TO BOOK CLUB 'I
the How-To Book Club I Lt e s ’ H
-Hhﬁlﬂnﬂl.&:wm%tuﬁ%onbmkssummlrr | b= Lo 8, Blue Ridge Summit, PA 17214 i
WM All books returnable within 10 days IMMmymhlphhMTnMﬂuhandm&\BSﬂum
without obli ; :mm‘mWFHEEmeIIWMMEﬁmmm |
* Club News Bulletins. Al about curent seiections— B D50e108 s, ! 1o Seles oy T L ool M o v boos |
mains, alternates, extras—plus bonus offers. Comes 13 times | a regular Ciub prices (plus shipping/Mandiing) during the next 12 months, and may ]
a Ti.lrtm hundrads ﬂgup‘mrﬂnrl:td'mg pick mﬁn l resign any time thereafier. l
& omatic Order. i salect
will be shipped automatically! B, Il'youwu:'lnnmr- | 1046P 1122 1128 1244P 1321 1354 1415 1530P 1553 |
nate selection—or no books at all—we'll follow the instruc- | 1569 1574P 1587P 1638 1654 1680 1887 1744 1768 1784 ]
R FCGve o0 B T poed w1 1792 1818 1838 1909 1671 1982 1984 1998 2073 i
+ Bonus Books. immediatety get Dividend Certificates with | Mama |
every book purchased and qualiy for big discounts of 80% || ]
1o B0% l
= Extra Bonuses. Take advantage of added-value promo- B City |
. Hirne B'H-‘ld mlmmﬁrﬂmﬂm" Imummmr::;wummmmul
aditions salected by our ial Board and filled with usaful remit in U5 currancy. This onder subject to accepiance by the How-To Book Club. Pi.3ss
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Geodesic Home
Kits.

Beautilul, Efficient,
Affordable.

Hnnlqrw Dames sollm home kies lor bess than
Ty T e diororny payrnents. Comgletehe
aflordable. . remarkably beautiful. our omes are
desigred for a lifetime of savngs

Tha masst energy eflcient homes on earth,. up
iy 5% miore than eversday homes. In addition,
construchion ¢osts are cut dramatically wang our
patented buldding system. . dour 1813 sq. I
hnuse package s st 515660

Dhscover Monterey Domes Hving with our 100
page Colar Catalog and Plans Book, ORDER
TODAY for just $6.00. Unc onditionally
Guaranteed or yvour Money Back!

0 Pleass rush my 100 pege copy ol Monterey Domes
Coraleg and Plons Bosk. Enclesed s $& 00

0 Also plesse send me the Monierey Domes Basic l
Fhorir Ansrasbly Mol for an sddiibonal 55.00.

Owder by Credit Card. Call 500-634-2235 l
(i Calil. B00-5847-4663)

v I

Address

Cow Siane Zap

A Send to:  MONTEREY DOMES

dﬁ 1 :
1760 Chicago Ave,

. Riverside, Calif. 92517 I

MONTEREY DOMES,

L__—__———_—J

BIG PROFITS

in Steel Frame Homes

OWN YOUR OWN SUCCESSFUL
TRI-STEEL DISTRIBUTORSHIP!

We make it easy with:

* Low capital investment
: gul ibut i &

= Distributor training & support

* Substantial discounts

= Single & multi-family designs

* Low maintenance

* Tremendous energy efficiency (R-30)
= Linique patented designs

TAKE ADVANTAGE®
OF THE HOTTEST
IDEA IN HOME BUILD-
ING. JOIN OUR WINNING
TEAM TODAY !

Select territories now available with
a refundable $4,950 investment.

m

e

For more information call
[800] 433-5555 or in
Texas [800] 772-5909.
1400 Crescant * Denton, TX

© AgEE Al Righbs Reserved
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ROCK 'N’' ROLL
{Coredinened from page 101)

gpealkers to a single erowd. Each of the
160 spealer cabinet= contains two 18-
inch, low-frequency drivers; four 10-
inch, lower/midrange assemblies, and
two each of upper/midrange and high-
frequency compression drivers. An ad-
ditinnal 40 similar cabinets are hung
above the stage facing rearward to
accommodate the aundience sitting
around the stage. There was a similar
setup at the East Coast version of last
summer's rock fundraizer, Live Aid.
The loudspeaker colossi are driven
by 86 channels of high-power amplifica-
tion totaling about 380,000 watts.
That's more than double the traditional
outdoor rock concert rating. But last
summer's Springsteen tour drew un-
usual eritical acelaim for crispness and
distortion-free performances.

Pure stereo sound

Last summer's tour produced a sec-
ond pioneering effort in sound repro-
duction. Jackson realized that the usual
attempts at stereo sound in an open
setting fail for the people sitting at the
eoncert, They only work faithfully for
the recording studin. For the Spring-
steen tour, Jackson adopted a scheme
whereby mixes created for nominal left
and right would alternately drive the 10
speaker stacks in each tower. Thus,
there would be a slight delay in the
sound coming from speaker to speaker.
The result was the creation of 10 indi-
vidual stereo “zomes” splayed out
across the entire audience, No matter
where you sat, Springsteen and his E-
Street Band came to vou in pure stereo,

Jackson, the sound man, playved the
role of mixer for the Springsteen tour,
sitting far from the stage behind a
console and mixing sounds and auto-
mated lighting cues. Of course, lighting
is not The Boss's trademark.

But the rest of the rock world re-
gards lighting and special effects as a
major part of the show. The Michael
Jackson Victory Tour of 1984 carried
about the same amount of sound equip-
ment as Springsteen, but almost twice
as many lights and lighting controls,
Michael Jackson's spectacular finishes,
which nften included fireworks and pur-
posely overpowered and blown-out
lights on stage, were handled by his
own traveling crew. But the Jackson
family became especially concerned
about the safety of the group's stage
anties following a mishap on the sound
stage during the filming of a Pepsi
commercial, Jackzon's hair caught fire
and he was out of commission for sever-
al weeks, Thus, when he returned to
the road, the Jackson family had added
a consulting firm to the regular tour-
group lighting brigade,

There are more than a score of light-
ing and effects companies devoted to
the rock business, most of them local
businesses set up to handle touring
groups smaller than Jackson and
Springsteen, But the biggest concert
technology contractor goes on the road
with the hig stars. Showeo handles
sound, lighting and special effects for
Genesis, Prince, Kiss and others. The
company has staged the stunts of the
Rolling Stones and The Wha.

“Weo're in the sound business primar-
ily, but we also act as general contrae-
tors,” save John Maxson, Showeo's
chairman. His partner, Dave Alley,
runa Varilite, which specializes in high-
tech lighting for hard-rock concerts.
Varilite uses a bank of computers—the
number varying with the musical group
on stage—to run a dazzling lighting
display. Its trademark is a “small-beam
gignal” light system which uses high-
intensity, narrow-beam lights Lo create
visual explostons literally going in time
with the music. The Varilite system
will change the color mix of the lights
pinpoint by pinpoint with each beat
coming from the sound system.

“They did some work for us in Dallas
and the light mix gave some of the hand
members a chill,” said Billy Montgom-
mery who traveled last summer with
Dire Straits. “The Varilite people also
gave Genesis a big dramatic stage pres-
ence, completely different from Dire
Straits.”

Dire Straits relied more on tradition-
al lighting values, including the now
classical use of strobes. Genesis went to
amaore visually risky display using over
12,000 pencil-thin light sources to pro-
duee a shower of color.

Fantasy effects

Another major lighting and effects
contractor is Source Point Design,
which has worked on Genesis, Madonna
and other groups whose trademark is
lighting.

“For Madonna we used 3580 Parkans
{Parabolic Aluminized Reflectors of the
type used around an aoto’s sealed
beam),” says Robert Roth of Source
Point. The company also used aircraft
landing lights and projection lamps in
Madonna concerts last vear. Source
Point’s operation is alse highly comput-
erized. A rock show can easily have
over 1200 lighting eues that have to be
programmed. A recent Police concert
used six personal computers to run the
sound and lighting systems and join the
systems together.

When rock was young the bands
traveled with groupies, adoring female
fans who fulfilled about every fantasy.
Today's rock band travels with roadies
who deal with the hard realities in hard
rock. The fantasy all goes to the audi-
ence, thanks to rock technology. P
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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 most
people don't know where to start. Now, NRI
not only shows you the opportunities for good

money, advancement, even a business of
your own, but gives you the skills vou need
to get there. Mo night school, no need to
quit your job until you're ready to make
vour move, NRI trains you right at home

in your spare time.

No Experience Needed

NRI starts you with the hasics, then
builds your knowledge and skill a step
al a time, all the while adding practical
know-how through hands-on training. You
even get tools yvou'll need in the business.
Ovwer a million and a half students have
trained the NRI way since 1914.

Learn Building Construction
and Remodeling

Get the know-how you need to
become a foreman, supervisor, or contrac-
tor yourself with NRI's Building Construc-
tion course. Housing starts are up, and that
means big profits waiting for successful
builders. Over 18 million families will be
buying new homes in the next 10 vears
alone,

Includes Plans for an
Energy-Efficient Home

Using actual plans for a highly market-
able, energy-efficient home, you leam how
to plan and supervise its entire construction,
You actually frame the house in miniature
and construct a framing section in full scale,
You're even given the opportunity to attend
an industry-acclaimed owner/builder
seminar led by expert builders.

Over 100 Hands-On Training
Projects

MNRI's easy-to-digest lessons and
projects teach you the skills and profes-
sional 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 yourseli, 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 50% 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 reacy to jump right in because
NRI includes the tools you need. .
o systemn analyzer, leak detector, tub-
ing and joint tools, even a top-guality
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 your future lies in air
conditioning, refrigeration,
and heating,
Get Ready for
Tomorrow
s Are you ready
~ for the oppor-
tunities and
good money

that come
with

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 for skilled technicians
to install and service walk-in coolers
and freezers, ice makers, and food

cases, [tall adds up to tremendous oppor- 4, ; Heating. & tio
tunity for the trained air conditioning, Ty - e
expert skills? Then send for NRI's free

refrigeration, and heating technician.
: i catalog, See the quality training you get,
Training Includes Professional Tools ;.\ oCdcon profects you do, the

NRI trains you for this lucrative field, professional tools you train with, and the
gets you ready to land a good-paying job, future that awaits you. Act today.

SEND COUPON TODAY FOR FREE NRI CATALOG!

Far Caresr oueies
apormed unce 0 i

[ check ror detats
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w
McGraw-Hill Continuing Education Centar t",‘,'r
3939 Wisconsin Avenue, Washington, DC 20016 B3Nl

We'll give you tomormow.

[] gatatiite Communications ] Bookkeaping and Accounting

¥ CHECK OME FREECATALOGONLY [ Industrial Edectronics [ Electronic Design
[] Building Construction [] DataCommunications Technobogy

[ Computer Electromics wilh [ Digita Elnctramnics

Rairigeration, & Solar Technology Microcomputers
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MECHANICAL CLDCI{

MOVEMENTS

For use in your
Grandfather
Clock Case

1:.$125

Klockit offers precision
Grandiather Clock move-
ments by Urgos, Kieninger
and Hermis ?aalunng

= Tubular Chimes

* Gable-Wound Driva
 Triple Chimes

» New Fifigree Dials

In Stock and Ready to Ship!
Write For
Frae Color
Catalog
(|
DEPT. PM3GA = P.0. BOX 542 oy

LAKE GENEVA, W1 53147
1-B00-KLOCKIT (Tall Fres)

BiRME

ADDRHESS

CiTy STatTE Zie

DISCOVER THE
DAYSTAR DIFFERENCE

* AFFORDABLE

Diomes up to 4,000 square leet.
Prices as how as 34600,

* ENERGY EFFICIENT
Lower huel cosis - custom pre-cut
msulation - H-42

s UNIQUE
Uinkmited interior design possibilities

Spacious and dramatic, arched walls,
skyhbghis, lofts, balcomies

s COMPLETE

Choose from dome shell only o
a complete home packsar

Write Today for
Our 64 page Planbook $8.00

DAYSTAR SHELTER CORPORATION
_ BNFORMATION SERVICE PMISE
L3 w9 CENTRAL AVENUE NE
g’ BLAINE, MINMESOTA 55434 "
L - 612/780: 2276 :
e i T N

BARRELS OF MONEY
{Codinued from page 108)

37500, The Model 21 Custom Grade can
be ordered with greater engraving—at
greater cost. And a full-blown Grand
American costs 821,000 in 12 and 20 ga.
and can reach as high as 337,000 for 28
and 410 ga. Even though its history
can be measured in terms of a mere half
century, quality born of manufacturing
consistency is an important feature of
this exquisite sporting arm.

The same philosophy holds true on
the opposite side of the Atlantic, where
Sir Richard Beaumont oversees the
operation of James Purdey & Sons,
Exeept in this ease, the Purdey tradi-
tion stretches back to the year 1814,

Purdey sells only one grade of its
hammerless double-barrel shotguns,
which ean cost as much as 334,000 with
optional extras. The pun hasn't
changed since it was originally de-
signed in 1884, and some Purdey guns
over a hundred years old are still in use.
Naor has the company felt compelled to
alter its standard but nonetheless dis-
tinctive sidelock engraving pattern,
called “Fine Rose and Scroll,” although
custom engraving to owner speecifica-
tions is available. The highly polished
demonstration action and fore-end com-
ponents in the Purdey showroom—
used to convey the contemporary work-
ings of the Purdey pun—was pieced
together just after World War [ using
hand-crafted pins, springs, bolts and
interceptor sears,

Memorabilia

Beaumont takes a special delight in
showing off Purdey memorabilia in The
Long Room, where Purdey directors
meet. This room was commandeered by
Gen. Dwight Eisenhower and his chief
of ataff, Walter Bedell-Smith, for plan-
ning the defeat of Nazi Germany, The
Purdey Long Room i2 unchanged from
the Victorian era and contains portraits
of Purdey fathers and sons, shotguns
and double rifles. In addition, photos of
Purdey customers dot the sak-paneled
walls. Beaumont boasts several royal
customers, including King Alfonso
XIII of Spain (“a keen shot™), Kaiser
Wilhelm and Czar Nicholas I1I. More
recent members of the Russian elite,
namely Nikita Khrushchey and Leonid
Brezhnev, were faithful Purdey cus-
tomers. So were Charles Darwin, Bing
Croshy and General Franco.

Mustrious customers also oecupy the
ledger books at Holland & Holland
company, 33 Bruton Street. Members
of the British Hoyal family past and
present are Holland & Holland devo-
tees, as were such colorful 19th century
personalities as the Maharajah of Cooch
Behar and the Nizam of Hyderahad.

Holland's jovial marketing director,

Jeremy Clowes, estimates that 750
man-hours are invested in an H&H
double gun; 1100 in an HE&H double
rifle. A tour of the Holland & Holland
factory outside London, managed hy
Sir Geoffrevy Brooke and REoper Wilkin,
tells why. The chrome-moly barrels are
hand-forged,  precisely  tapered,
weighed and meticulously balanced.
The action is cut from hand-forped steel
and pieced together with incredible
care. The walnut stock and forearm is
earved from a blank imported either
from the Dordogne region of France or
from Turkey.

“The blank iteell costzs about 300
pounds,” says Wilkins. “It's selected to
exacting standards and each piece must
meet specific grain eriteria.” Longitu-
dinal grain, he explains, is best for the
high-stress grip area; a more gnarly
pattern, or “figure,” iz more suitable
near the butt. The best figure is located
in the root of the walnut tree, so a
Holland & Holland shotgun actually
begins its long life beneath the surface
of the earth.

True perfection

The intricate components in a Hal-
land & Holland sidelock action are fit-
ted neatly into the head of the stock
through a process of soot-marking and
hand carving. Perfection in the wood-
to-metal fit, the hallmark of quality
punmalking, is achieved through a labo-
rious process of eliminating wood—bhit
by hit.

When barrels, action and wood fit
perfeectly, the unfinished firearm is sent
to the London Proof House, where
high-powered proof rounds are fired
through the barrels. If the pun passes
this test, it receives a special proof
mark and ig taken back to the factory
for checkering, finishing and polishing.
The side plates and action are disassem-
bled for engraving and the Holland &
Holland shotgun begins to take its ulti-
mate and altogether pleasing shape,

But enough of all thiz faney stuff,
What are these guns like to take into
the field? The Holland & Holland shoot-
ing grounds are located between Ruis-
lip and Northwood on London’s west-
ern perimeter. The company maintains
a splended hilltop shooting facility,
where you can learn to shoot—and
shoot well—in the true English stvle.

Shooting clay pigeons in America is
maore an object unto itself. In England,
the exercize of shooting clay birds is
purely a tune-up for shooting birds on
the wing or as they're driven across the
moor by beaters. Consequently, the
Haolland & Holland shooting school
strives to simulate hunting conditions
as closely as possible. Attendants
launch clay birds from high towers
toward the shooter—as opposed to
away from or across the shooter in
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American trap and skeet. The closer
you are to the tower, and the higher the
tower is, the faster the birds fly and the
more you have to lead the target.

Right on target

nglish shooters also stand more
squarely than their American cousins,
as observed by Holland's expert and
congenial instructor, Bob Kerr (ask for
him when you go). That way, an En-
glish shooter can more easily twist his
upper body to follow through on a bird
flushing right or left. With a more
square-on stance, it's also possible to
shoot over yvour shoulder high and to
the left at a rapidly retreating bird—
and nail it! Variable birds test one's
capacity for bagging doubles.

All of thiz activity focuses on the
Holland & Holland try pun. One is
instructed to stand square, grasp the
extreme leading edge of the forearm in
the palm of the hand (a rounded beaver-
tail forearm makes this feel more natu-
ral) and mount the gun to the shoulder,
An adjustable butt fine-tunes the dis-
tance from trigger to shoulder (or
“length of pull,” in the vernacular); an
elevating cheek piece further establish-
the 3-dimensional shape the stock
will ultimately assume. The angle of the
stock from side-to-side, 1= referred to as
either “cast off” or “cast in,” and itis a
function of which eye is dominant. The
angle is adjusted by set screws in the
Erip area.

A few experimental shots with this
fitting gun and you're suddenly erack-
ing away at the birds with gleeful aban-
don. Watch those high fast ones,
though. Crank in more lead in this
subtle psychological game and vou're
ready for the grouse moor,

Indeed, as any aficionado will tell
you, firearms from Purdey, Holland &
Holland and Winchester are pretty to
look at. But their real value—as high as
it certainly is—only becomes evident
when you take one in your hands and
actually shoot it. Suddenly, the care,
attention—and wves, all that money—
distills to a split-second of ynsurpassed
delight. ™

SHOTGUN MANUFACTURERS
8 Holland & Holland, 33 Bruton St London,
WI1X 815, England
® James Purdey & Sons Ltd., 57-58 5. Audley St.,
London, W1Y 6ED, England
® Winchester Model 21, U.S. Repeating Arms
Co., 275 Winchester Ave,, P.0. Box 30300, New
Haven, CT 06511
8 Remington 1100, Remington Arms Co., 107
Market St., Wilmington, DE 19808
8 Moasherg Model 500, O0.F. Mossherg & Sonz

Ine.., 7 Grasso Ave., North Haven, CT 06473
8 Rupger Red Label, Sturm, Ruger & Co., South-
port, (45

B Savage-Stevens Model 311, Sava
Ine., Springdale Rd., Westfield, M

ﬁm‘ml thanks to Griffin & Howe, 589 Broadway,
ew York, NY 10012, uhirhlprm ided Puridey u'u:]
Holland & Holland shotpuns for Ipmqghxst ography;
Hanzen & Co., Southport, CT, (6490, which pro-
vided 4-gun set shown on page 108; John Jovine
Co,, 5 Center Market Place, New York, NY 10013.

Industries
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NOW—END GUTTER PROBLEMS FOREVER WITH NEW

THERMAR WEATHER-FOIL

THE AMAZING GUTTER ALTERNATIVE

® Can't clog
® Stays clean automatically

® Eliminates downspouts and
dry wells

® Works to prevent ice damage
® Helps stop water leaks

® [nstalls easily in-3 hours
(average home).

THERMAR
Weather-Foil

STOPS TRENCHING. EROSION.

fur Foil designed THERMAR WEATHER-FOIL breaks
up water sheet which usually runs from roof edge.
Weather-Foil DISPERSES WATER—produces mil-
lions of tiny droplets which fall harmlessly to
garth—pleasantly as a light spring raim. N0 DOWN-
SPOUTS NEEDED! Elminates TRENCHING. ERO-
SION. Helps prevent basement water leakage foo

AVOIDS SNOW & WATER DAMAGE.

In winter snow can freeze on roof edge maklni gut-
ters ineffective. Heat “leakeng from inside home
and through roof causes some melting where ice
and roof meet. Water trapped mside this ice blanket
can then flow under shi Hgles causing costly damage
WEATHER-FOIL'S “WER™ design helps prevent ice
dams

NO CLOGGING, NO CLEANING.

Gutter maintenance can be @ constant problem. Gut-

ters tend to fill with leaves, twigs, and debris,

WEATHER-FOIL design awords these problems. If

cleaning should ever be necessary |u$1 use ofdinary

A garden hose—right from ground level . .. Amaz-
ing—because it's 5o very simple!

INSTALLS IN JUST THREE HOURS.

First Really New Advance In Gutter Design In 100
Years. Units snap in place using simple maunting
brackets. Installation for an “'average home can be
made in three houwrs or less—with just a hammer
and screwdriver. NO experience necessary.
WEATHER-FOIL is rustproof, corrosion proofl—
should last the life of your home. AND THE COST
IS MODEST TOO—usually less than the cost of a
fraditional gutter system with its downspouts and
leaders. WEATHER-FOIL 1S VIRTUALLY INVISIBLE
ONGE INSTALLED.

If your gutter system is more than ten years old, you should investigate
THE THERMAR WEATHER-FOIL NOW!

Protected by US patants — Made in USA
SEND COUPON TODAY FOR SIMPLIFIED LAYOUT AND ORDERING INFORMATION. DETAILS FREE

T T L L P e e v T T

JOHNSON POWER TECH Call Toll Free
THERMAR CENTER 1-800-854-8679

e Conneclicut Residents Call
wheseeeenw TRUMBULL, CT 06611-0398  452.0085

YES . please rush—FREE—all details of the new THERMAR WEATHER-FOIL system,

designed 1o end old fashioned gutter problems foraver! | undarstand that | am undar

NO obligation whatever

NAME

MBS ST

ADDRESS

CITY STATE ZIP

Canadian Fasamers b 41 56 Aramsieste Ad_ Sue I frampin. Cintans LB PMA3BE

- ..
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Save 5200 fo 1000 when you bold 1 yoursell! Choose
from 20 ORY models. Fasy fo assemibde. Thousands
from ages 8 io B0 have - using big 227¢34° chart

¢ Cholce: solid axle or
® Yilon d on ditferential for
3 ord- | models.  easler handling.
= Comventional steering = Automatic transmission
wheel. - o shifting!

commion foots. Or see your Gar Hesid dealer for
assembled kts. Cailll or wrrite for yours foday.

EETTTISSICARL HEALD INC.S st s, e o

"Success is

; endurance for one moment more.”

How you can achieve personal success
with a remarkable new opportunity

Your success depends upon how
you use four factors.
1. An opportunity which offers you a

high goal
2. Yourinsistent desire to achieve that goal
3. Your confident expectation of success
4. Your persistent will to reach the goal

We will send you free details of a
remarkable new opportunity for success,
If you phone 1-800-824-5092.

Catalytic Converters Reduce
Exhaust Emissions

More than 80 million vehicles in the USA
have catalytic converters in the exhaust
system. Each year over 10 million new
vehicles with converters are sold. Catalytic
converters contain small amounts of
precious metals. Texasguif Minerals &
Metals operates a plant in Alabama to
recover precious metals from converters,

Catalytic Converters
Are Being Thrown Away

Every year over 7 million vehicles are
dismantled and scrapped. Thousands of
faulty converters are replaced in muffler
shops and auto repair shops. Only 1.5
million converters are collected for
recycling. There are millions of converters
thrown away or shredded with junked
vehicles. Collecting these converters is
your opportunity.

You Can Make Money
Collecting Converters

Set your goal now. You can eam $1,000
perweek, You can start collecting converters
today by visiting all the muffier shops, auto

repalr shops, dealer workshops and auto
wrecker yards [n your area, You should buy
scrap converters for $3 - $5each. Whenyou
have collected 100 to 500 converters, calla
Major Collector and sell them for cash with
at your door. You should make a
profit of $1.50-%2.00 for each converter
when you sell to a Major Collector.

We send you a list of
Major Collectors

Phone 1-800-824-5092 and we will send
you more detalls about converters and a list
of names and phone numbers of Major
Collectors who buy and pick up converters
nationwide. The Major Collectors remove
the catalyst from the converters and sell it
to us in 15 ton lots. Major Collectors don't
have time to pick up 10 to 20 converters at
Individual muffler shops and wrecker yands.

This Is your opportunity.

What do | need to

Get Started?

Set your goal at 500 converters a week —
1,000 per week profit. Use Yellow Pages to
locate possible suppliers. It will take three
or four visits to possible suppllers before
they believe you will collect converters
reguiarly. Start visiting in your spare time,
after work, at weekends oron days off. Your
persistence will pay off and you will
a strong collection route. You will find the
Major Collectors want to help you grow
because It helps them to grow too.

You will need some capital, but it will grow
as you grow. And you will need a vehicle,
preferably a pickup. Then it comes back
to the four factors of personal success
mentioned above. .. and you.

@ Texasgulf Minerals & Metals inc.

1610 Frank Akers Road » Anniston, Alabama 36201

{205) 831-8300

1-800-824-5002
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STRIKING PAY DIRT
(Continued from poge 113)

able cutting angle. [U costs 336,45 from
Gardener’s Eden, Box 7307, San Fran-
ciseo, CA 04120,

17. Thistle puller—Here's an easy
way to clear yvour vard amnd garden of
thistles, brambles and other thorny
plants. Uge this 3%in.-long hardwood
tool like a pair of giant pliers to yank out
problem plants, Sharp brass teeth en-
sure a nomslip grip. The thistle puller
costs $39.50 postpaid from Green River
Tools, Box 1919, 5 Cotton Mill Hill,
Brattleboro, VT VG301,

18. Hand duster—Dispense powdered
pesticides to your garden plants neatly
and easily with this hand duster. Fill
the canister with up to 1 pound of
pesticide and then pump the handle to
apply uniform elouds of dust. It comes
with a 24-in.-long extension tube for
dusting small plants without stooping
down. It's available for about $11.69.
Contact Gilmour Manufacturing, Box
B, Somerset, PA 15501,

19. Double-digger—This unigue tool
lonsens the hardest =oil easily—without
gtooping over. Use a double-digger
(£71.50) to prepare fall bulb beds, har-
vest root crops and to eultivate in the
gpring. Push the tools six copper-plat-
ed tines into the soil ‘:\'ith your foot.
Then, pull back on the 47-in,-long ash
handles to loosen the E"dl"l.l'l The tines
enrich the soil by leaving traces of
copper, its retailer claims. Specify 8-
or 10-in.-long tines, Contact Green Riv-
er Tools, Box 1919, 5 Cotton Mill Hill,
Brattleboro, VT 05301.

20. Bulb planter—Use this chrome-
plated, no-stoop planter ($13.50) when
planting bulbs, seedlings and small
shrubs. Foree the 2Vi-in.-dia. cyvlindri-
cal eutter into the soil by stepping on
the cutter’s upper rim. Then, twist the
handle and lift out a core of earth. The
planter will remove an 11%-in.-deep
core, according to the maker. For de-
tails, contact Ames, Box 1774, Parkers-
burg, WV 26101,

21. Shower arm—Use this parden
hose attachment to water your plants
with a soft spray that won't harm deli-
cate plants or disturb the soil. The 33-
in.-long shower arm makes it easy to
water hanging baskets and out-of-the-
way plants. It costs about $17, For
details, contact True Temper, Box
3500, Shiremanstown, PA 17011,

22. Japanese hand sickle—Called a
kama, this supersharp, heavyweight
gickle is ideal for chopping stalks and
cutting tall grass. The tool features a 7-
in.-long, curved blade that is hand-
forged laminated steel. The 13-ounce
blade is attached to a 14-in.-long hard-
wood handle. 1t's $15.50 postpaid from
Smith and Hawken, 256 Corte Madera,
Mill Valley, CA 94941, ™M
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TV AT SPEED
{Confinued from page 98)

turn helped capture the missing sense
of speed. But because the cars are
merely unidentifiable blurs as they
come by, the director could only use the
speed shot for a second or two at a time,
to make transitions from one long-lens
shot to another.

Producers alzo tried packing bulky
camera and videotape machines into
race cars that were large enough to
hold them, or mounting small movie
cameras to the roll bars of open cockpit
racers during practice in order to cap-
ture some sense of the perspective the
driver has of the road. The problem was
that this viewpoint was suitable only
for prerace use, to demonstrate what a
lap around the circuit looked like. It
helped, but it didn't address what CES
auto racing commentator Ken Squier
identified as the key problem in televis-
ing motorsports.

“Getting live pictures was the issue,”
Squier noted. “How to get across to the
people at home the human issue of
races, =0 they could really understand
what was going on with the racer.”

Squier was on assignment for CBS in
Australia, covering the 1980 Mr. Uni-
verse contest, Coineiding with his visit
Down Under was the running of Aus-
tralia’s answer to the Indy 500, the
James Hardie 1000 Touring Car Race.
The event was televised live on Austra-
lia's TV 7, and what Squier saw
knocked hiz socks off,

There were live shots from one of the
competing cars being integrated into
the coverage of the event. And even
more remarkable, the camera inside
the car moved! It panned from side to
gide, zoomed in and out, and changed
ite focus. Viewers might have been
forgiven for assuming that there was a
cameraman riding shotgun in the car,
but the camera was being run by re-
mate eontrol.

“You could immediately sense that
thiz was exactly what was needed,”
Squier recalled. He ordered tapes of
the Hardie Race shipped back to New
York, and began campaigning within
CBS for the use of the remarkable
camera system he had seen,

Ride to victory

Three years passed. Then, in 1983,
the CBS audience for the Daytona 500
rode to vietory with Cale Yarborough,
listening to him talk with Squier on a
radio link during caution periods and
watching from inside the cockpit as
Yarborough acknowledged the check-
ered flag with his arm thrust heaven-
ward, The face of auto racing coverage
in America had changed.

“It finally moved motorsport into a
live fantasy game,” Squier said. “Be-

POPULAR MECHANICS & MARCH 1985

fore, it used to look easy. A guy sitting
at home would say, ‘1 could do that.'
The in-car camera put racing on a level
where you could see all the vibration in
the car and all the other things that the
driver has to deal with. Now the guy in
hiz living room realizes he'd rather let
the driver do the driving, and partake
of an exeiting, impossible fantasy."”

The eamera system used to make
those pictures cost CBS a small for-
tune. Since that day, in-car cameras
have become more common, and a num-
ber of groups have setups available for
a producer to uze. But it still costs more
than $20,000 each to add in-car cover-
age to the broadeast of a race.

Technical wizardry

The technical aspects of the telem-
etry-controlled system used by ESPN
and Turner Broadeasting's WTBS are
fascinating. Developed by the Vision
Group's late founder, Steve Fried, and
called Inpacar, the system starts witha
normal production JVC home video
eamera. The camera is taken apart and
“blueprinted,” adding some special
shielding and beefing up critical compo-
nents to make certain there are no
problems that might interfere with the
camera's reliable operation in a hostile
environment, namely the hot, noisy,
vibrating interior of a race car.

A pair of the cameras is mounted ina
framework on the passenger's side of a
NASCAR stock car, One is mounted on
the floor, where it looks up at the
driver's face, while the other is located
in 8 motorized mount capable of swing-
ing up and down as well as left and
right. The zoom and focusing motors,
along with the video and audio output,
are wired into an external harness that
leads to a transmitter in the back seat
area of the vehicle. The whole package
weighs less than 20 pounds.

A small evlindrical antenna on the car
trunk transmits the signal to a repeater
mounted on a helicopter hovering over
the racetrack. The repeater, a small,
lightweight microwave relay that con-
sists of a receiver, amplifier and trans-
mitter hooked together, sends a
strengthened signal back to a receiver
on the ground. The signal goes from
there into the race control TV truck,
where it provides the picture and audio
elements that the director can eall up to
use in the live broadeast.

Controlling the camera

The camera i1s controlled from a con-
sole in the Vision Group's trailer. Next
to the transmitter in the car is a receiv-
er, which picks up the commands from
the remote-control operator. The cam-
era operator works at a small console
equipped with a pair of computer-game
joy sticks, The stick on the left controls

{Please furen to page 152)
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Your fears have become a reality: a traffic ticket, an
expensive fine and points on your license. If you think it
won't happen to you, think again. At least 20% of the
radar generated tickets are Issued in error.

Upping the Odds

Your risk of being ticketed is increasing. There are more
radars in use today than ever before! To make matters
worse, many states that are in fear of losing federal
highway funding have begun to ¢rack down on motorists—
even those driving one mile over the speed limit.

Line of Defense

The first radar detector on the market, Fuzzbuster®, has
added a new weapon to the driver's defense arsenal; the
FUZZBUSTER® 4000. Being first means years of
unmatched experience resulting in a radar detector of

A Glance in the Mirror and Your Heart Rate Jumps . . . . .

unmatched performance. The 4000 provides you with
everything that you expect from a leader, parformance,
styling, features and innovation. In addition to a seven
LED warning panel volume control and onloff switch, the
4000 features a dark mode for inconspicuous nighttime
driving.

False alarms are virtually eliminated by two advanced
filtering systems. The city mode screens out microwave
signals such as garage door openers and security
systems prevalent in urban areas. The LR.LS. (Interfering
Radar Impedance System) filters out frequencies emitted
from poor-quality radar detectors and other radar sources
on the road today.

The 4000, the smallest Fuzzbuster® ever, is equipped
with a detachable power cord for easy removal and
comes complete with a brackel for visor or dash
mounting.

Remember, a radar detector is a safety device . . .
awareness equates to good driving behavior,

FUZZBUSTER® 4000 Superheterodyne Radar

Detector ;19995

Call toll free 1-800-222-7185
or
Please enclose check, money order or the card
number and the expiration date for your Visa or
MasterCard.

FUZZBUSTER®

Vandalia, OH 45377




FOREIGN AIR RAID
{Continned from poge 88}

cooperative effort, has sold 96 HH-65A
helicopters to the Coast Guard.

B British Aerospace (BAe) holds a firm
contract for 300 T-45A Hawk trainers
for the Navy, and for 328 AV-8B Harri-
ers for the Marines, Several U.S. short-
*haul or commuter airlines have a total
of 39 BAe 146 airliners in this country,
and corporate customers in North
America—predominantly in the United
States—own and operate about 400
BAe 800 business jets.

® Brazil's Embraer, powerful competi-
tor for the commuter airline business,
has sold more than 100 of its 19-passen-
ger EMB-110 Bandeirante turboprop
transports to U.5. commuter lines. Its
EMB-120 Brasilia, a 3(-seat pressur-
ized turboprop transport, was certifi-
cated by the U.5. Federal Aviation

Administration in mid-1985. Currently,
Embraer holds firm orders for 35 Brasi-
lias from 1.5, carriers,

® France's Avions Marcel Dassault,
developers of the Faleon series of busi-
ness jets, has sold more than 500 units,
in four basically different models, to
U, 8. customers.

® [srael Aireraft Industries has leased
a dozen of its operational Kfir C2 fight-
ers, refurbizshed and redesigned as F-
21A, to the Navy for use as aggressor
aireraft. It has delivered more than 300
of its Westwind business jets to 1.5,
operators,

8 Short Brothers of Belfast sold 18 C-
23 Sherpa light transports to the U.8.
Air Force for European support.

8 Fokker of Holland sold more than 50
F.28 transports to U.S. carriers. By
the end of 1986, it is expected to deliver
the fuel-efficient new F.100s, Commut-
er airlines will use them the most.

® Rolls-Royee of England is a major
supplier of engines for U.S.-built Gulf-
stream jets and Boeing transports,

Beyond that, all Boeing 757 and 767
advanced-technology transports use
French TRT radio altimeters. All Gen-
eral Dynamies F-16C and D models will
use British Marconi head-up displays.
The Mavy is buying 200 Norwegian
Penguin antizshipping missiles for use
aboard Seahawk antisubmarine-war-
fare helicopters. The French Ariane
space launcher is lofting U.8. commer-
cial satellite payloads into orbit.

What it boils down to is a continuing
series of market changes as the indus-
try becomes more and more interna-
tional in character. Customers recog-
nize that exceptional equipment,
aireraft or engines can come from many
countries and sources, and buying the
best equipment yields the best results,
economically.

Why The F-20
Isn’t Selling

wight Eisenhower once observed that
n the Pentagon shouldn't buy weapons of
sell weapons, but it should know what to do
with them. Unfortunately, the Pentagon has
never heeded the former Commander-in-
Chief's wisdom. Typical was the call made in
the mid-1970s for American aircraft manu-
facturars to dig into their own pockets and
develop a jet fighter that allied nations could
buy, and at a price any nation could afford.
With brand new jet fighters costing upwards
of $70 million each, the Delense Department
asked Amefican aerospace companies lo
come up with a cost-cutter.

It sounded like a good idea 1o the Northrop
Corp., makers of the B-1 bomber. And so
they went to the proverbial shelf, took design
features from this plane and thal, and even-
tually came up with the F-20 Tigershark, a jet
called “magnificent” by test pilot Chuck
Yaeger. The Tigershark could fly as fast as
Mach 2, as high as 55,000 feel and under a
force nine times Earth’'s gravity. The price
tag: $20 million, fully loaded with avionics
and systems. When the first F-20s
went up for sale in 1981, military analysts
were predicting widespread sales to our
allies everywhera.,

To date, Northrop hasn't been able to sell a
single Tigershark. Mol that allied countries
wouldn't be wiling to buy the jets. But it
seems the Pentagon, nol satisfied with
breaking the Eisenhower rule aboul buying
weapons, has gone the next step and broken
the rule about selling them.

While Northrop was developing the Tiger-
shark, Congress approved a plan wharaby
the more advanced and more expensive F-
16 from General Dynamics could be sold io
allies at cut-rate prices. The United States
would pick up the cost for most of the

of the F-16, a plang flown by the
U.S. Air Force. The was nol
designed for U.5. Alr Force use. Thus, the
foreign governments reasoned, it would be

.-'-'-1.-:—.-"-__1\.“5".".'.'-. 3

Northrop's F-20 Tigershark was bullt with no U.S. government funding. The government
then gave forelgn customers discounts on other jets, making the F-20 hard to seil.

foolish to spend $20 million on a plane the
Amaericans won't fly whan you can pay less
than that for one they will fiy.

The Depariment of Delense is slated to run
a computer-simulated fiyoff between the F-
16 and the F-20 later this year. Il is expected
to prove to allied countries that the Tiger-
shark can hold its own against the more
expensive plane. And the cut-rate program is
now dropped, so the Tigershark may have a
fighting chance.

Thomas Jones, Northrop's chairman, ac-
knowledges that the F-16 is superior to the F-
20 in some ways. Bul he points out that the
Tigershark “is less expensive to buy ... to
own and operate. Its cost of ownership isless
than half the cost of an F-16."

As an interceptor, the Tigershark has no
peers, not even among the world's mast
expensiva jats.

It has the fastest “scramble time" of any
fighter in the world, going from standstill to
32,000 feel and locked on target within 2%:
minutes, The F-18, however, can climb o
62,000 feet, 7000 feat higher than tha F-20's
combat cefling and possibly important in the
chasing of reconnaissance planes.

Perhaps the future of the Tigershark will be
brighter as military cost containment be-
comes more important, The F-20 requires
about half the crew of its American, French
and British rivals, The jet is said o require
less than half the spare parts neaded by the
world’s most popular fighters.

Al last year's Paris Air Show, Northrop
infroduced its Multiplex Data Bus System
(MUX), a computer linkup that dumped infor-
mation from sensors to the plane’s instru-
ments in fractions of the time it takes in any
other jet. The new system apparently won't
raise the price tag on the F-20 by more than a
few thousand dollars.

With that and the growing concemn about
cost overruns in mind, Morthrop is building
the next generation Tigershark with more
fiberglass composile paris and new mechan-
ical parts, including speed brakes, control
stick and ailerons.

It remains to be seen whather the im-
proved and still low-cost Tigershark will at-
tract the business it was supposed to gel in
the first place. But no ona will be able 10 say
that Morthrop failed to give the Tigershark
evarything it could —D.E.
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Be a Better:
Gardener

Recycle all your Brush,
Weeds, Leaves, Old Crops,
Cut Grass, Dead Flowers,
etc. into:

* DECORATIVE
WOOD CHIPS

* SPREADABLE MULCH
* RICH COMPOST

With a Kemp
Shredder/Chipper,
the "3-in-1"
Garden Machinel

1. Wood Chip Maker

It you've always loved the look of
perennials and shrubs mulched with

wood chips but thought they were too
expensive . . . here’s wonderful news!
Make your own with Kemp! The Kemp
Chipper raduces branches (up to 3” thick?)
into beautiful wood chips . . . in seconds!

2. Mulch Maker

Simply toss anything organic — wei or dry
—into the rugoed Kemp Shredder/
Chipper. It instantty chops, cuts, and
pulverizes everything into valuable muich,
Lise it to eliminate up to 0% of your
weeding chores and hold needed maois-
fura during dry spelis.

3. Compost Maker

The Kemp Shredder/Chipper will devour
piles of brush, old plants and weeds
(including soggy materiais that clog most
shredders), This nutrient-rich compast
can be mixed in your gardens to create
super-rich soil for extra-productive vege-
table crops and beautiful flowers.

Kemp works better, because it's but bet-
ter. As a matter of fact, it's 78 ways better
than any other shredder money can buy!
Here are just 6 ways (you'll find all the
others in our colorful FREE brochure):

* Heavy-Duty Built-In Chipper

* Reversible Hardened-Steel Knives
* Exclusive Anti-Clog Features

* Full 240° Arc Grinding Screen

= 4-Wheel Mobility

= Built To Last A Lifetime

Frove It To Yourself
At Our Expensel

Use any Kemp for a full 30 days in your
garden and around your yard. If you don't
think it's the best, most useful machine
you've ever owned . ., return it1o us for a
full refund! Could anything be more fair?

The Standard of the Home Gardensr Since TRRO

NOWI| SAVE UP TO $225
OFF-SEASON BONUS

30-DAY FREE TRIAL

KEMP...c..cocorrene

! 160 Koser Rd., Dept. 27036
Lititz (Lancaster Co.), PA 17543

[ Please rush details on the Kemp ;
Shradder/Chipper and FREE |
I 30-Day Trial. £
I Name |
Address
| ony |
Stat i
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DRAINS CLOGGED?
BLOW THEM OUT WITH THE
PANGO PLUNGER ™

Don't risk damaging your plumbing with
sirong cormosives, and stop using messy
snakes. Just pump air into the “Pango
Plunpger™ place adaptor fitting over
drain (3 adapiors durnished) pull irgger
and a blast of air will clear most block- ~ "=

ages. Made of tough nan comoding . iy
plastic. We guarantes your satrsfaction \""‘-.. ‘

Eﬁ"“‘i’,{‘”““ $19.95 + $3.00 ™"
CANFIELD, OH 44406 wover oanes 08 oecx mm

VIS CALL TOLL FREE MASTERCARD
1-B00-772-1234
24 HRS. - 7 DAYS A WEEK
BUY ONE AND WE'LL

Amphibious :

2 and 4 passenger models
Call toll-free 1-800-255-2511
NY and Alaska 716-855- 2226 Cdlletl
Canada toll-free 1-800-338-00

Recreatives Industries, Inc.
60 Depot Street
Buffalo, NY 14206

*if thie erniory s2ill is open

JOSUCO'S AUXILIARY

NO MOWER BACKACHES

Chuick o iestals on

Saarirg
# 145 HP snowmbioworns, s, oG
A Uss your 2.5 amp dnl with 38"

ehuis Ingtalls with Sow simpee 00
i just mincies. Even Grandma can

¥ san (hal engine. COnby $14.85 phs
200 mm!wmfﬂ

A
W
w3

O BENDF F0R FRIE SROCHURE

Skwh C-ECK O BONEY ORDER 30

uco
A E MARY ST | VALODSTA, GA 3181

'ums‘é‘.i! UPHOLSTERY

AT HOME! SPARE OR FULL TIME .

4 MEN & WOMEN ALL AGES! sendiar
] free book on learaing o

chairs, divane. feotstools. all fu far
. BIG MONEY im spare or full time. No
experignce nesded. no mm

I limits. We show you and provide

EVERTTHIMG needed to stari: m

cawering all phases. (2] All toolks and 3

FI l

furniture lﬂllﬁl.{!i . 8l supplies, frames.

mmmubhlll mu{mlﬂu rs io keap or
Write for kg, ire-s opporiunity book. Ko obligation, ko

“'l""" will call. MODERN UPHOLSTERY INSTITUTE,

BOM42E Fieid Badlging, ansas City, Mizsouri 84171

Portable Steam Cleaner
Steam in GBI seconds
CLEAMN:
Enqm-u. Alr Filters, Lawn Mowers.
. guaranies on lire box, cods, Uses hig-

m-p propana fred. W1, 120 Bbs. Aux

mrmmuulmdmm“m press e
WEDCO MFG. llle... mpt. M-18
P.0. Box D, 840 Wes! Broacway,

Jackson, Wyaming 83001

POPULAR MECHANICS ® MARCH 986



SATURDAY MECHANIC

that control most

new Ford engines can

be easily dlagnosed

with an analog voltmeter,

/ ﬂlﬂmﬂ""'“

L

|||||Ini1‘ii .

VOLTMETER

TROUBLESHOOTING

\With nothing more than
a voltmeter, you'll be
able to diagnose most of
the EEC-IV ailments.

BY PAUL STENQUIST

ord's EEC-1V electronic engine
Fn.‘nlnrl'lll aystem, which was intro-

duced on the Escort 1.6-liter and
turbocharged 2.3-liter engines for 1984,
is now uged on all Ford, Mercury and
Lincoln engines with fuel injection—
both throttle ]Ju{i:l.' and ||i!'1'1'1-FHr!'1,
tvpes—and on the 2.3-liter carbureted
engine psed in Mustang, Capri, LTD
and Marquis. Other carbureted engines

FORD'S COMPUTER

are not equipped with the EEC-TV,
EEC-1V replaces a variety of com:
puter control syatems found on earlier
Ford products. Using a high-speed mi-
croprocessor ¢alled the Electronic Con-
trol Assembly (ECA), it monitors en-
gine operating conditions and adjusts
fuel mixture, spark advanee and other
funetions accordingly. The senzors that
tell the microproceszor what the engine
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is up to include inlet air volume, inlet
charge temperature, engine coolant
temperature, throttle position, exhaust
oxygen content, crankshaft position
and engine speed.

Like most other engine control sys-
tems, EEC-IV is designed to diagnose
itzelf. If a part of the system malfunec-
tions, the computer recognizes the
problem and stores it in memory. By
activating a self-test routine, the me-
chanic or car owner can determine what
area of the control system is malfunc-
tioning. Further tests can then pinpoint
the defective part.

When do you check EEC-IV?
Because the EEC-1V computer sys-
tem controls engine operation, it is a
possible cause of almost any driveabil-
ity problem. Potential symptoms in-
no-starts where the engine
cranks okay, hard starting, stalling,
hesitation, rough idle or cruise, misfire
under load, backfire, surge, spark
knock, lack of power, poor fuel economy
and even overheating.
In every case, however, the EEC-IV
system is the last thing that should be
checked. Before looking for a computer

gystem problem, all normal causes of

the above problems should be consid-

ered. This is important because a con-
ventional engine fault, like worn spark-
plugs or a dirty air cleaner, can cause
the computer system to behave as
though there's something wrong.

EEC-IV

The EEC-1V troubleshooting proce-
dure is divided into two main parts: the
Quick Test and the Pinpoint Tests. The
Quick Test consists of four subtests;
Key On/Engine Off Self-Test, Timing
Check, Engine Running Self-Test and
Continuous Self-Test. The first three
parts reveal system problems that are
present at the time of testing. The
| Continuous Self-Test portion of the
| procedure reveals intermittent prob-
lems that were stored in memory and
may or may not be revealed in the other
tests. The Continuous Self-Test in-
cludes a Continuous Monitor Mode that
allows you to watch for intermittent

wires or tapping on sensors.

If the engine passes all four of these
tests, the driveability problem is not
due to EEC-IV failure. If it fails one of
the Quick Test checks, you'll be direct-
ed to a Pinpoint Test that troubleshoots
one or more particular components of
the EEC-IV system. Once a Pinpoint

1 A varlety of sensors located on the engine and under the hood feed information to the

Electronic Control Assembly microprocessor, located under the dashboard.
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failures that might occur while wiggling |

Test has been completed and the prob-
lem component has been serviced, the
Quick Test must be repeated to make
sure that the system has been fixed.

To perform the Quick Test, you'll
need a conventional analog voltmeter
(one with a needle and dial rather thana
digital readout), a timing light and a
ghort jumper lead. The voltmeter is
used to read the failure codes that the
computer has stored (see lead illustra-
tion). The jumper lead is needed to
activate the self-test function, and the
timing light is used to verify that the
electronic spark control is operating.

In the following sections, we'll ex-
plain how to perform the Quick Test
and how to locate the correct Pinpoint
Test if the vehicle fails a part of the
Quick Test. Instructions for perform-
ing the Pinpoint Tests are found in the
Ford Emission Diagnosis, Engine/
Electronics manual. Without this man-
ual, you won't be able to locate the
specific cause of a problem or repair a
defective system. However, you can
confirm that the EEC-IV controls are
operating properly just by performing
the Quick Test described below,

The manual is available from Helm
Publication Division, P.0. Box 07150,
Detroit, MI 48207,

Quick Test p ration

Before beginning the diagnostic pro-
cedure, check all vacuum hoses for
leaks or pinching. Then find the Vehicle
Emission Control Information label
that's located under the hood and make
sure all of the vacuum hoses are routed
properly. Check the EEC system wir-
ing harness for proper connections,
loose or detached connectors, wires and
terminals, corrosion and proper rout-
ing. Once you're sure the harness is
okay, check the Electronic Control as-
sembly and other system components
for physical damage (Fig. 1).

Onee you're sure that the wiring and
components appear to be in good condi-
tion, apply the emergency brake and

| place the shift lever in PARK (or NEU-

TRAL for manuals). Make sure all elee-
trical accessories are turned off. When
testing, the doors must remain closed,
g0 roll down the driver’s window to
provide access to the ignition switch.
Check and correct the engine coolant
level. Then start the engine and let it
idle until the upper radiator hose is hot
and pressurized and the throttle is off
fast idle, Make sure the exhanst mani-
fold and the exhaust gas oxygen sensor
located in the manifold are not leaking.
Next, connect a jumper wire from |
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& Read test codes by wiring voltmeter to
self-test connector and Input as shown,

|
the self-test input to pin 2 on the self-|
test connector (Fig. 2). Set the dial on |
your voltmeter to read from 0 to 15|
volts DC, and connect it from the bat- |
tery’s positive terminal to pin 4 of the |
self-test connector. Conneet your tim- |
ing light following the manufacturer’s |
directions. I

Key Mngllm Off Self-Test
To trigger the computer self-test
mode, turn the ignition key to the run
position without starting the engine.
The computer will respond with 2-digit
codes, which ean be read by watching
the voltmeter (Fig. 3). Each sweep or
pulse of the voltmeter needle is a code
readout. If, for example, the voltmeter
needle pulses two times, pauses for two |
seconds, and then pulses three times, |
the code indicated is 23. If more than |
one code is stored, therewillbea-1-|
second pause between codes, .
Following the initial reporting of |
codes, the computer will pause for six |
to nine seconds, provide a single volt- |
meter pulse or sweep, then pause for
8ix to nine seconds again. This means
it's preparing to deliver continuous
memory codes. Continuous memory

SATURDAY MECHANIC

In both cases, code 11 is the pass
code. So if your system is performing as
it should, triggering the Key On/En-

| gine Off Self-Test mode should produce

a single pulse of the voltmeter, followed
by a 2-second pause, then another pulse
of the meter. The meter should then
remain at rest for six to nine seconds,
produce a single pulse, rest for another
six to nine seconds, produce a single
pulse, rest for two seconds, and, finally,
produce another single pulse. These
results indicate a code 11 for both inter-
mittent and existing faults. 1fthis is the
case, proceed to the section below head-
lined “Timing Check.”

Instead of two code 11s, let’s say the
computer reveals a code other than 11,
followed by that 6- to 9-second pause,
the single pulse, the second & to 9-
second pause, and, finally, a code 11.
This means that there's an existing
problem that the computer has diag-
nosed, but there are no intermittent
problems in memory. In this case, the
Pinpoint Test that pertains to that code
for your vehicle must be performed.

Page 19-5 of the Emission Diagnosis,
Engine/Electronics manual provides a

chart that directs you to the correct |

Pinpoint Test.

As a third possibility, let's assume
that the computer reveals trouble codes
both before and after the two long
pauses, indicating that there are both

intermittent and existing problems. 1f

eodes—should be repaired now, using
the pinpoint tests indicated on page 19-
5 of the manual,

Continuous memory (intermittent
problem) eodes should only be serviced
after existing problem codes and any
codes revealed in the following “Engine
Running" test have been identified and
the problems have been fixed. Write
these codes down for later reference.

There are two exceptions to the
above procedures. If the computer pro-
vides a code 11, followed by the two
long pauses and a code 15, pinpoint test
Q10 is performed. If no codes are out-
putted, the diagnostic system is proba-
| bly not working and a special test must
be performed. First, make sure, how-
ever, that your voltmeter and self-test
lead are hooked up correctly and that
the voltmeter is set to the low voltage
range (usually 15 volts).

If you're sure that no trouble codes
| are being displayed, proceed to Pin-
point Test Q1. You'll find @1 on page
22-207 of the manual. To perform the
| test, use a digital volt/ohmmeter.

' Timing Check
With the jumper lead and voltmeter
still attached as described above, start
' the engine and check timing. You must

| NEEDLEPULSE | [ 1NEEDLEPULSE — fﬁﬂﬂfﬂ.‘%‘“s
{SWEEP] FOR (sweEP| FOR = REEECY
117 SECOND 112 SECOND

Z-5ECOND PALUSE BETWEEN DIGITS

! NEEDLE PULSE | NEEDLE PULSE
(SWEEF] FOR {SWEER FOR
12 SECOND 12 SECOMND

- SERVICE
" CODE

1 MEEDLE PLILSE 3 NEEDLE PULSES
[SW/EER] FOR == |SWEEPS) FOR
112 SECOND £ND DHGIT

4-3ECOND PAUSE BETWEEN 3ERVICE CODES,

WHEN MORE THAN ONE CODE I5 INDICATED

codes were stored at a previous time = B Toread codes; count each meter needle sweep as a single digit. There will be a Vi-second
and will be needed for a subsequent test.  pause between pulses to indicate the digit and 2 seconds between each digit.
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this is the case, the existing problems— |
those identified by the first code or |
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check timing within two minutes from

the time you read the last code. Your

timing check should show that spark is
| occurring 20° before top dead center
(BTDC) plus the base timing figure on
the Vehicle Emission Control Informa-
tion sticker located in the engine com-
partment. Ford allows a tolerance of
plus or minus 3° for the self-test timing
fipure.

If timing is within specs, move on to
the Engine Running Self-Test de-
| seribed below. If timing is not correct,

pinpoint test P1, as outlined in the

manual, must be performed. The first
step of this pinpoint test, as you proba-

| bly expect, is to verify that base timing
is okay.

Engine Running Self-Test
| Turn the ignition

mode by removing the jumper wire,
Start the engine and allow it to run at
| more than 2000 rpm for two minutes.
Then turn off the engine, wait 10 sec-
onds and reattach the jumper that acti-
vates the self-test mode as before.
Start the engine. The analog voltme-
ter will again provide pulses that allow
| you to read codes. The first code you
| see is the engine ID code. This will
either be a 2, 3 or 4. This indicates how
| many eylinders the engine has, divided
by 2, In other words, a 4-cylinder en-
gine will produce a 2 code. If the code
doesn’t properly indicate the number of
cylinders your engine has, the vehicle is
| probably equipped with the wrong com-
puter.
Six to 20 seconds after the engine 1D
code is transmitted, the computer will
send a single pulse code. When your

voltmeter responds to this code with a
single sweep of the needle, open the
throttle all the way momentarily and
then release it. Four to 15 seconds after
this single pulse appears, the computer
will transmit the test codes. A code 11
again indicates a pass. If the problem
that led you to test the system was
intermittent, proceed to the Continu-
ous Self-Test desceribed below. I the
problem is eurrently present and pass
codes were transmitted during both
this test and the Key On/Engine Off
Self-Test, the fault is not in the EEC-
IV system and normal diagnostic proce-
dures should be repeated.

If codes other than 11 arve displayed

during the Engine Running Self-Test, |
| they indicate problems in the EEC-IV

system. Again, specific Pinpoint Tests
ey to the OFF |
position and deactivate the self-test |

are prescribed by the manual for the
various codes.

Continuous Self-Test

The Continuous Self-Test can only be
performed after the three previously
described tests—the Key On/Engine
Off Self-Test, the Timing Check and the
Engine Running Self-Test—have been
completed. And if the previous tests
have not vielded pass grades, the prob-
lems must be resalved before perform-
ing the Continuous Self-Test.

Begin the Continuous Self-Test by
repeating the Key On/Engine Off Self-
Test as described above. When the
codes begin, remove the self-test
jumper wire (Fig. 4). Thiz will clear all
codes stored in the computer's continu-
ous memory. Confirm that codes are
cleared by performing the Key On/
Engine Off Self-Test. You should get a
cocde 11, followed by a single pulse,

#& To clear continuous memory, unhook test lead while computer s sending test codes.

| followed by a code 11 (a pass result). If

| not, check the Self-Test Input lead for a

| short to ground, repair it and repeat

| the above procedure. If you again get a

| code other than 11, there is an existing

| problem that has not been fixed. Go
back and check the appropriate code on
page 19-5 of the shop manual,

Find the piece of paper on which you
recorded continuous memaory codes. If
any of the codes were repaired because
they were duplicated in other parts of
the test, disregard them. If they were
not, check the manual for the Pinpoint

| Tests that service these codes.

Continuous Monitor Mode

The Continuous Monitor Mode ean
locate intermittent problems that
might be revealed by tapping on sen-
sors or wiggling wires. These show up
in the continuous memory portion of the
Key On/Engine Off Self-Test after the
vehicle has been operated for some
time, but disappear when you clear
memory during the Continuous Self-
Test. The Continuous Monitor Mode
testing is not a substitute for the desig-
nated Pinpoint Test, but should be
performed in conjunetion with the Pin-
point Test,

To enter this mode, disconnect the
self-test lead but leave the voltmeter
connected to pin 4 of the self-test con-
nector, Then turn the key to oN. Check
the heading on the page in your manual
where the Pinpoint Test for the inter-
mittent code is presented and locate
that part on the engine.

Lightly tap on the component and
| watch the voltmeter. If it responds

with a pulse of 10.5 volts or more, the
part has an intermittent failure prob-
lem.
If you get no response, wiggle the
wires and connectors that link that
component to the computer, watching
the voltmeter for a pulse. If the voltme-
ter needle moves past the 10.5-volt
position, vou've found the cause of an
intermittent problem.
A few words of caution are in order.
Do not attempt to attach the voltmeter
or self-test jumper without turning the
key to the 0FF position. The only excep-
tion to this is the step in the Continuous
Self-Test where you remove the
jumper while the codes are being dis-
| played. When you service a problem,
i make sure the key is in the OFF position

before any electrical connectors are
| unplugged. Finally, don't try to short-
cut the manual's Pinpoint Tests when
you're looking for the specific cause of a
failure code, ™
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"sz'in em mﬂl'qg i
checked otber courses
and alta arked for
advice from everal of
the professicnal
leckimiths in my area
They all said Foley- [
Beluaie s faps and hal
ihe most persalife
Kev Machine.

"I ahways
watniled 1o have gl
my own business
and now [ do, thanks ts Paley-Beliaw!”

David Fairbrother—Dave's Locksmilk Service
Milwaukee, Wisconsin 53209

Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this
fascinating and highly profitable profession . ..
..YOU Can Do It, Too!

“Mo more hard, nasty work for me,
Mow | have my own business and with
hardly any effort | average around $50
aday. Thanks for my new start in life"”
Sam Walker Prichard, Alabama

“l opemed my own busincss, spanc

time, seven months after | enrolied and

made a profit of $329 for the first week."
B. A. Deberry Lititeton, Colorado

Wark Parl Time, Fall Time — Bight 21 Nome.

BeaLOCKSMITH!

Get into this booming high-profit business that’s

Easy to learn — Easy to do— Easy on You!

No Extra
cost/

Mever before have money-making opportunities been so
great for qualified Locksmiths, Now lucrative regular
leck and key business has multiplied & thousandfold as
millions seek more protection against zooming crime.
Yet there's only one Lockamith for every 17,000 people!
Make Up to $26.00 an Hour — even while learning!
Train FAST at Home!

You're “in business” ready to eam $10 lo $26.00 an
hour a few days after you in Fﬂre:.r -Belsaw's short-
cut training. Take advantage of today's unprecedented
opportunities in locksmithing for year-round EXTRA IN-
ME in spare time — or fullime in a high-profit busi-
ness of your own. Hundreds we've frained have done
it. So can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and equipment, plus simple, illustrated les-
sons, plus expert supervision, plus business-building
uidance will enable you the KEEFP THE MONEY
MING IN! Ideal for retirement — goad jobs, too.

SEND FOR EXCITING FACTS—No Obligation

Included With Your
Locksmith Training

BURGLAR
ALARM

and BECURITY
"

YETEME
training. ‘Covers
all phases ol
Burglar, Hald-Up
gnd Fire Alarm
servicing and In-
slailation. This
valuable anag
timely instrection
inclydes all spacial 16dl§ dnd
supplees ONLY Fobey-Belsaw obers
such axtansive training in this
rapedly expanding fiald &3 & pat ol
your Locksmith training

ADVANCED Locksmithing!
How to change combinations, in-
atall and service Safe, Vault and
Bank Safe-Deposit Box locks,
You'll find it fascinating and high-

Discover what's in Locksmithing 1or you — how Foley-Belsaw's Iy profitable work,
masler-locksmith-appraved [rEIII'III'I% can give you the skill you
can depend on to EARN MORE MNIOY LIFE MORE ALL SPECIAL TOOLS AND
PRO KEY '
EQUIPMENT INCLUDED!
MACHINE Eoe oy

charies 35
ixy

YOURS

month le your income ..
mummum:m
ny extra with poor iraining. 4
Find out all about it!

Just fill in and mail conpon below {or send post-

card) to recelve full information and details by n“s" FDLE}'BELS-"‘“ INSTITUTE

return mail. DO IT TODAY! COUPON 10877 Fieid Bidg. kansas city, Mo.84111

There is NO OBLIGATION and NO SALESMAN Will Call—ever!

HUSH WIIPOH TI]IJI'I' FOLEVEELSS INSTITUTE, 10877 FIELD BUILDING @
FOR THIS FACT-FILLED KANSAS CITY, MISSOURI 64111 l

I F H E E YES, please send me the FREE booklet that

;;we-s fuell details abgut starting my own buesness in
j BOOKLET!

Locksmithing. | understand there = no obisgation
Tells how you guickly

and that no salesman will call
I train bo be your own boss

- H“V’

in @ prodilable Sparctime Address
o Fulllsmeé business of
youe own PLUS complets
I #elaiis on pur 30-Day  Send lor your

WO RISK Trial Offer! copy today!
s e e am Em

City. .

State Lip
L a8 N N _§ B N |
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Try this all-new
PORTABLE POWER
SPRAYER at your home
for 3 full weeks. .. FREE!

You'll find 1,001 uses for the versatile
Mantis Spray Mate:

* Fertilize your lawn

* Eliminate backyard mosquiloes
» Spray fruit trees

+ Kill wasps and hornets

* Disinfect swimming areas

* Safely spray vegetables

* Control Japanese beetles

* Clean out gutters

= And, lots morel

The Mantis Spray Mate pulls along easily
on its two big rubber-tired wheels. A
pistol-grip wand shoots a jet up 30 feet!
The big 12-galfon tank means fewer trips
back and forth. The fong-life battery and
compact electric motor run silently for
hours between charges.

This remarkable sprayer is available to
Popular Science readers on a FREE
3- Week Home Trial (for a limited time
only!). Gat details now for your FREE
TRIAL this spring.

BONUS EXTRA:

FREE BATTERY AND
CHARGER

| [Arowe] Sepny e

Mantis Manuiaciuring Co b
1458 County Line Ad., DepL P17
Hungingdon Valley, F‘A 15008

[0 Aush details on the Mantis SPRAY MATE. FREE
3-Week Trial, and FREE Bonus

Marma

Address

I_Sh'll Zip -




AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES

LASERS. PHASERS for shock wave, woapons, burmang.
cutiing, hodographs, clowl wnning amd visshle light heam
ication. PLASMA TORNADO. FORCE FIELD. KON
NI, HON AOTORS, LIGHTNING . GENERATION.
TELSA COHLS. ANTI-GRAVITY. MAGNETIC IMPULSE
GUNS, INFRASONICS and LULTRASONIC l:ﬂ-'\"l'('lﬁ
SHOCK and STUN GUMN PROJECTORE For {ﬁ
wof SEE IN TOTAL DARKNESS, LOMG RANGE VK L
TRAMSMITTERS. DHRECTIONAL MMROPHUMES, IN-
THUSION DETECTORS for secumay. SATELLITE TV,
ENERGY and INSECTRODENT KILLERS, REPELLORS
for the home. SEMD: $1.00 FOR CATALDG OF PLANS.
KITS AND COMPELTED ITEMS TO

INFORMATION UNLIMITED
BOX 716, DEFT M8
AMHERST. NH a3a3i

TV AT SPEED

MEN E'“" With Gelting Up Nights
PAST 40 [frehlngtihe

if you are disturbed by these symptoms. your
of mu’l:immnrm Iy gi m
FOour prog maraly give
ary relie! for this condition cannol be expecled lo
remove Ihe cause of your oule

The Excelsior Institute Clinic, devoled to the
NON-SURGICAL methods of lrealment lor dis-
aases peculiar o older men, has a new FREE
lﬂﬂmmhm

Excelsior lmﬂhh Clinic, Depl
10 E Broadway, Excelsior Springs. Mn 54024

...can now be duplicated'éflrlhme!

®1986

You deserve the best. Now vou can have it.
Cross country skiing is rated the number one cardiovascular and muscle toning
exercise in the world, It’s better than running, Better than exercise cycles, or rowing ma-

chines. Even better than swimming!

The unique design of Fit 1 d
major muscle group in your
availahle.

tes cross country skiing. It firms and tones every
. And it gives you the best cardiovascular workout

Hlfe;alm variable resistance settings for arm and leg movements, It can challenge
vou no matter what vour level of fitness, Duplicate the resistance of a casual glide across

a flat Field .
Theekcn-murmmule

. or a tough trek through the Rockies.
immediate feedback on vour heart rate, speed,

provides
distance traveled and elapsed time. Data that guarantees vou're getting the maximum
cardiovascular workout in the minimum amount of time,
Fit I can get vou in the best shape of vour life. All on one simple machine.

To learn more on huw vou can enjoy
home, call anytime for our free brochure

1-800-453-1212

Ask for operator 48
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the number one fitness exercise in yvour

for those who the bast
1400 Radf Rd. 5W » Camion, Ohie #4750

{Continued from page 153)

focus and zoom, while its twin on the
right rotates the camera's view. A
switch in the center of the console
selects which camera is being con-
trolled, while a nearby video monitor
shows the operator what the camera is
seeing.

Before his death, Fried predicted
that within a few years television view-
ers would see live action shots from the
top of a hockey player’s helmet, and he
had already developed a 6-pound sys-
tem suitable for use in an open-cockpit
racer such as an Indy car.

At the Meadowlands Indy car race
last summer, NBC used an even more
sophisticated unit, the minicam, which
was developed by Optical Resources.
The entire camera and transmitter sys-
tem weighs 2z pounds—half a pound
less than the battery that powers it.

Technical challenge

Arnie Reif, the president of Optical
Resources, points out that there's a big
technical challenge in getting pictures
at an Indy car race. “You can go to the
moon easier than you can get a picture
out of an Indy car,” Reif says, with only
slight exaggeration.

Reif points out that in the tight con-
fines of an Indy car's cockpit, there are
problems with grounding, insulation
from vibration, electrical shielding and
the force of the wind beating directly on
the camera's lens—problems that don't
exist with a system developed for the
relatively roomy interior of a stock car.
To lick those problems, Optical Re-
sources starts with a tiny Hitachi cam-
erathat is just 2 in. wide by 3%z in. tall
by 1% in. deep.

The basic unit costs 36000 and re-
places the bulky TV tube with a solid-
state chip. The use of the chip has the
additional advantage of eliminating lag,
the phenomenon that ereates the swirl-
ing, ghost-like images that plague some
other in-car systems. The camera is
mounted over the driver’s right shoul-
der on a specially fabricated bracket,
just inches away from the engine. Cop-
per foil and plates are used to shield the
eamera from the electromagnetic radia-
tion created by the Indy car’s high-rev
ignition system.

The transmitter, which measures 1%
by 2 by 2% in., is mounted behind the
driver’s seat, while the antenna is
clamped on the left side of the roll bar.

At the Meadowlands, at last year's
Indy ecar race, thiz system provided
television viewers with a perspective
that none of the patrons at the track
ever enjoyved, including the closeup re-
sults of a spin. Unless you can make the
field at Indy on your own, you'll never
have a closer view of the action. PM
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REMOTE CONTROL

(Continued from page 111)

ure theirs go you can add to the system
a component at a time,

S0 long as yvou continue buying the
same series from the same brand, yvou'll
be able to operate the newest compo-
nents through the remote obtained
with your original purchase. In the case
of RCA's Dimensia system, the remote
comes with the television. Sony's Ae-
cess system packages the unit with an
audio receiver. The ADS remote con-
trol comes with the company's Compact
Dise player as an option.

Though these multicomponent re-
mote controls will only operate compo-
nents of the same brand, that's still
guite a feat, and one too complex for the
older wired and radio-frequency units
to handle. But infrared is capable of
even further sophistication.

Universal remotes

(General Electric, for example, is bat-
tling coffee-table clutter with its Con-
trol Central, a programmable remote
that is able to “learn” commands from
other companies’ remotes. You simply
place the remote from your Brand-X
VCR head-to-head with Control Cen-
tral, press the right buttons in the right
sequence (carefully coached by Control

It adheres to all surfaces,

Central) and the Command Central will
do everything the original remote
could. And it will do this for four compo-
nents of any brand.

Looking to go a step further is Steve
Wozniak, of Apple Computer fame,

Wozniak's company, CL-9, plans to
offer an infrared remote control system
that will learn commands from an un-
limited number of other remotes, The
system, dubbed IRS, will also act as a
timer for the components it controls, so
your audio receiver and tape deck can
come on to record a radio program
while vou're away, or your satellite dish
can be turned toward exactly the
gource you want to record on your VCR
while you are in Bermuda for the week.

Besides doing its bit to tidy up the
coffee table, CL-9 is working on anoth-
er problem of remote controls, namely,
infrared blockage,

Commands, remember, are sent ona
beam of invisible light. Other light fre-
quencies can interfere with infrared: In
very brightly sunlit rooms, petting a
message from transmitter to receiver
might take repeated tries,

Additionally, because the infrared
beam widens as it travels, its strength
dizsipates over distance. The average
range of most remotes iz 35 feet, Final-
ly, because infrared is a light, com-
mands won't reach the receiver if a

including wood. masonry

solid object—even glass doors—blocks
the beam's path. That's why infrared
works best in a light-colored room,
where the beam ean carom off walls and
ceilings to reach the receiver.

Wozniak's company believes it has a
solution to these problems. CL-9 plans
to sell a deviee called Tyrone, which
boosts the power of an infrared remote
unit. Tyrone thereby extends the reach
of an infrared beam and blasts the
signal through or around any potential
interference, CL-9's IRS unit also has
Tyrone's added power.

Infrared has won the battle of the
remote control systems, but commands
to turn on the VCR or repeat a song on
a CD are not all that can be transmitted
through the air on invisible light beams,
Infrared iz now being used to send
stereo sound across the room.

Infrared systems already exist in
some theaters and auditoriums, Lo send
sound from the screen {or actors with
hidden microphones) to audience mem-
bers who've rented special headphones
in the lobby. Now, though, the technol-
ogy is available for the home—and not
just to aid the hearing-impaired or
those in need of bilingual translation.

Wireless headphones for stereo TV
{and to a lesser extent, for hi-fi svs-
tems) are sold by companies ineluding

(Please turn fo page 156)
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THE THIHD BRAKE LIGHT ™

*Mational Safety Council Statistics
for 1984, Government testing has
prowven that a third brake light mounted
at eye level can

REDUCE REAR-END
COLLISIONS BY 53%
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Nady, Sony, Sennheiser, Sears and
North American Philips. Besides
these, an infrared headphone system
that distributes entertainment-channel
sound throughout an aireraft is already
being used by Jet America, an airline
operating in California. And in Japan,
Sharp offers a hi-fi system whose rear-
channel suwrround-sound speakers are
fied via infrared.

The process of sending audio is simi-
lar to that of sending commands via
remote control. The signal, which
starts out as sound, is dipitized as
electrical impulses (combinations of
ones and zeros) then sent into a diode—
basically a semiconductor chip inside a
glass bead. The diode converts the
electrical impulses into infrared bursts,
which are received by a photocell in the
headphones. The cell converts the im-
pulses back into electrical signals and
sends them to an amplifier in the head-
phones, which converts the energy
back into sound.

In the Nady system, for example, the
TV or audio system is connected to an
infrared transmitter by a eable plugged
into the source unit's headphone or
audio output jack. The transmitter,
when activated, sends a signal to the
headphones, which have an infrared
receiver at the peak of their headset.
The headphones have a separate power
gource (in this case, a C-battery) and
their own volume controls.

Pros and cons

Prices for infrared headphone sys-
tems vary widely—from £100 for the
Nady and North American Philips mod-
els to $350 for Sennheiser’'s. 5o does the
fidelity of the audio you'll hear.

Sending simple data via lightwaves is
one thing. Remote controls do it rou-
tinely. Even the keyboard of IBM's
abortive PCjr computer transmitted to
the main unit via infrared. But music
waveforms are more complex, as is the
conversion process between light and
sound.

Sennheiser, which offers the most
expensive system available, claims
specifications that maintain full-fidelity
reception from a good stereo music
system. Other more modestly priced
brands make more modest claims—
generally suggesting the user confine
wireless listening to TV sound, which is
not as demanding as musie,

For the time being, the decision to
use wireless infrared headphones en-
tails a8 compromizse between conve-
nience and guality-—and expense. But
given the rapid developments in infra-
red technology, it probably won't be
long before the need for compromise is
eliminated. ™
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Why Are We Giving Away
Famous Nationally Advertised™

MALIN M-15™
SURVIVAL KNIVES
for only $4? -

Hard to believe, but true! ¢
As part of a nationwide advertising campaign, a New York firm will give away one million *
(1,000,000) of its most expensive hunting knives—the best-selling MALIN-15™ -
SURVIVAL KNIFE—for the astonishing publicity price of only $4 each 1o the first .

one million persons who write to the company address (below) before Midnight, -
May 31, 1986. +
This original publicity ad must accompany your ¥ Compass
request. Copies or photostats are not acceptable. : Unscrews
These knives are not copies. These are genuine MALIN M-15™ SURVIVAL To Reveal
KNIVES—the same famous survival knives nationally advertsed in leading

media throughout America, They are the most popular (and most expen- Survival F“
sive) hunting/fishing/camping knives of their kind ever sold by this
multi-million-dollar firm.

A foot long and r-r-r-r-r-r-r-razor sharp!

If you had 1o describe the MALIN M-15 in just one
word, that word would have to be...big! Each MALIN
M-151s a whopping 12 inches long—a foot in length!—
yet so perfectly balanced it cuts and thrusts like an exten-
sion of your own hand. Heft this beauty just once; you'll
never wani to put it down!

Each MALIN M-15 blade is crafted entirely of 420
molecular siainless! Thick as a silver dollar at the
spine, it's tough enough to split wood or shatter bone.
Yet the edge is so wickedly sharp it slices thin
as a whisper!

Survival Kit hidden in the hollow handle

But that’s not all! In the pommel of each
MALIN M-15is a precision ZF-360 Liguid
Damped Compass. And when you un-
screw the compass—there is an aston-
ishing Survival Kit complete with
packet of waterproof wrapped
matches, half-a-dozen fishing
hooks, sinkers, nylon test fishing
line, sewing needle kit—even
an 18-inch cable saw actually
capable of cutting down a

a small tree. No wonder
this is the best-selling

survival knife of its kind ever
sold by this multi-million
dollar New York firm.

These Famous Nationally Advertised MALIN
M-15SURVIVAL KNIVES will not be sold at
this price by the company in any store. Thereis a
limit of two (2) per address at this price, butif your
request is made early enough (before May 25) you
may order up to five. Each knife is covered by the
company's unconditional one-year money-back
guaraniee.
To get your MALIN M-15 SURVIVAL KNIFE, mail this
original publicity ad ( no copies or photostats) together with
your name and address and 34 for each knife. Add only $2
shipping and handling per knife. (New York residents add sales
tax.) Allow up to 6-8 weeks for shipment. Make check payable to
CVP Co. Mail to: CYP MALIN M-15, Dept. 114-108, Box
1201, Westbury, New York 11595. (V22830)

FREE Sheath & Sharpening Stone
if you respond before May 25

T =

Heavy duty shieath for your belt is 1-foot long with lanyard, 6-rivet construction
hall retainer, and built-in snap-pouch for sharpening stone (stone included)

' yo8s POM, Inc 1200 Shames O, Wiesibery, N.Y. 11580



(Continued from page 122)

urethane varnish.

After each coat, be sure
to sand the washstand with
400-grit sandpaper, and
wipe the surface with a tach
cloth after each sanding.

—Ralph 8. Wilkes

Glue and clamp the ends to the
back and stretchers (near right).
Note the temporary stretcher
nalled to shelf supports. Drawer
is test-fitted to washstand be-
fore top is installed [far right].

T W e W B o W W S T

Board Game 5

-
V-

Rip the scoring bed to size and
cut kerfs for the scoring bed
lines. Then, sand the board and

he object
of this En-

Hoh glue on edge band strips.
glis!
game is to as shown and paint the lines
shove ha' that border the scoring
pennies (1-in.-dia. washers) squares, Mark peg holes
into scoring beds. with an awl, then bore, Glue
To build, eut the playing on edge banding, head
board from %-in.-thick birch — board and edge stop. Finizh-
plywood. Cut the bed lines __—— sand, varnish and wax the

t—*

playing surface. Turn pega
on the lathe or fashion them
from dowel rods.

Each player shoves five
pennies per turn, using the
heel of the hand. The firat
player to get three pennies
in each bed wins, A penny is
scoreless if it lands on an-
other penny or stops half in
a scoring bed (it can, howev-
er, be hit into the bed). A
penny is dead, and re-
moved, if it lands in a scor-
ing square, but if it stops
short of the first line it can
be replayed. Remove each

\ penny as it scores and peg a
% hole. If a player has more
= scoring pennies than need-

ed, per bed, the opponent
gets the extra scores.—Wil-
lard and Elma Waltner

(Please tirn o poge 160)
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Bonus Woodworking Section

his tiny
chest of
cherry is a
copy of
one made
at the turn of the century.
The originals were used by
little girls to play house, To-
day, they're jewelry boxes.

Cut the sides first (B on
Materials List), then cut da-
does for rails and runners.
Cut grooves for the back
and make the bottom cut-
out. Next, cut the rails (C)
and the back (F). Assemble
sides, rails and back. Cut
and glue the runners (E).

Draw a skirt pattern then
trace it onto wood, Cut and
glue the skirt (D).

Cut drawer parts: fronts
(K) and sides (L). Cut
grooves for bottoms and
backs. Rabbet the fronts.
Cut backs (M) and bottoms
(N). Test-fit and assemble.
Turn or buy pulls (0).

Rough-cut parts for the
mirror frame (I, J), then the
yoke (G, H) from ¥ % 6 % 8-
in. stock. Use a router table

POPULAR MECHANICS ® MARCH 1985

and Y-in. bit to cut mirror
grooves, Groove the ends of
J for splines (detail 4). Cut
lap joints in yoke parts (de-
tail 3). Assemble frame and
voke separately. Cut scroll
design, Cut the top (A) and
groove. Assemble yolk to
mirror frame, yolk to top,
and top to chest.

—Tom A. Gardner

RIALS LIST
Rize & description e |

Ye = Bl x 119" cherry (top)
W w4V x 3M" cherry (side)
4% % 16 = 9" cherry (#ail)
W ox TW x B" {mkirt)
o dx %ch;:;y runmner)
W o Bleox 936 plywood
(back)

¥ = 1 x 5% cherry (voke
gide)

b ow 1M x 97 cherry (yoke
base)

b = ¥ ¥ bW cherry (mirror
frame top/bottom}
b ® 1 ® 5%" cherry (mirror
frame side)
Ve = 1% = 9% cherry (draw-
er front)
% o 1% * 47 pine (drawer
side)
W= 1% = 8% plywood
(drawer back)
W o= 3% x BN plywood
{drawer bottom)
Misé: Carrentevs shae. T & a9,
se: nter’s gloe, % * 3 x
Ay m*ul‘-j:r ¥" and 17 brads, 14"
Mo. 6 rh screws and washers, 1"

MA

Key
A
B
[
D

E
F
H
K
M

1
J

mc.:c.::nmr{-r{#li'-'ﬂ"i-’m-}é

G
L
N
0

No. G fhacerews, 120-, 230 and S00-
grit abrasive paper, 4/0 steel wool.




FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF!

Tankless Heater Provides Endless Hot Water

The Hughson family of Pennsylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy used to heat your
basement tank of water is dissipated right through the walls of
the tank itself and into your storage or crawl space area?

The Perfect Answer-New Thermar™
Tankless Instant Hot Water Heaters

If heat losses are created by the need to keep large volumes of
water standing in a tank, why not eliminate the tank? And, that's
just what Thermar™ has done. In its place we have developed a
Iin%. super powerful instantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU USE IT. A micro-
switch on the unit automatically turns on the moment hot water
is needed. Then a continuous stream of delightful, sparkling hot
water flows from the tap for shower or wash basin. IMAGINE
— as much hot water as you want — produced in a never-ending
stream as long as you need it.

The ordinary Tank-Type Hot Water Heater is the most "Energy
Costly" appliance in your home. In this day of rising costs and
energy consciousness, a new THERMAR™ TANKLESS INSTANT
HEATER should be considered by everyone interested in saving
money and saving energy.

U.L. Listed Electric and AGA Cerlified Gas Models
Thousands in Use Around the World

You'll recover the initial costs many limes over in fuel savings as
the years pass. And, you'll enjoy a lifetime of hot water —
shower after shower after shower!

"Savings will depend upon local cost of Tpel, type of lued used, contdibion, age and type of present heater

equapment Your aciual Savings may differ irom those shown Estmates and assumpleons wsed lor these
calcudations avadable an e

The Hughson family just
took 7 showers in a row
— the 7th was as hot as
the first —and they're
saving hundreds on their
hot water bills too.

STORAGE TANK

Ster age tanke keep large volumes
of waler hesled ... sl the lime
Tank cycles an and off 24 hrs. a
day —even when you're away.
Tank can alss “run oul” of heated
wiler when negded

THERMAR

o America’s Leader in Tankiess Heaters

# Featured in Popular Science Magazine

» Sgen on Television|

* Member — Gas Appliance Manufacturer's Assoc. Inc.

Tankiesz design is amall In size,
doesn'l store haabed waber —bat
creabes il on demand. Uses na
energy unkil you meed hot waler.
Can produce 120 pﬂm and
more #n haurl

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL
DETAILS USE COUPON BELOW OR CALL

1-800-854-8679

CT Residents 452-0500

™ JOHNSON POWER TECH
TH THERMAR CENTER

ettt TALIMBULL, CT 0561 1-03588
et

| would like to cut my hot water healing bills in halt!

| Please RUSH your FREE calalog of THERMAR™ INSTANT,
TANKLESS HEATERS. Include details of the absolutely

I unigue 10 year guarantee and replacement plan. | wndes- l
siand that | am under no obligation 1o buy anything

I Name = l

| Asdress |

I City - l

| State — Jip l
Camadian Resigents send fo PAEIREE

56 Bramipeste R Sevle B Sramgdon Omiano LEWING
l——-—————————l




AMAZING MULTI W T =]/ MORE

USE TILLER: IR PLEASURE
Sunbird! The exciting new and B reakt mu g h

dmpiovt® ||| e euburban | PROFIT
g_ardens. Super ]"I]ﬂ':l speed tines r “ u r an PRIDE
oo Gardeners' WOODWORKNG!
Precision German built engine
detaches for use with host of
usefil tools: string trimmer, brush

cutter, sprayer, much
more. Save $100's on all

Thﬂ world famous
\ Conslantine Catalog
offers over 2,000

i | items to help you
YOUr pOwer equipment!
3-Week in Your BUILD, RESTORE,
Garden Trial! REPAIR, REFINISH
Tills 12" : | anything made

‘I'bmnn love Sunbird’s .. angine for

Every item is top qualig reamnabqu
priced and backed by CONSTANTINE'S
easy handling! other atachments! b 1 3 Pt Tt MOMEY BACK GUARANTEE! Choose
_Send for Introductory Sale Prices! | | | A tiller/cultivator iAo ;*g“g*;ﬂ,;;?ﬁ'ggg
O Pleass send i and essentials, 39 clamps,
complete Sunbird Sllllhilﬂ ‘| EICIUSWE'Y dﬂign&d fﬂ'r brass furniture and cag}ﬁﬂl rdmare
information plus  Cormwall Fload, Dept, 3036 small, backyard gardens. 72 lamp parts, 96 how-to books,
details on your 30 PO. Box 906 |1 ] o Aok : | 73 wood picture kits, 33 styles of pre-
day garden triall  Middlebury, VT 05753 0 longer do you have 1o choose finished picture molding, 200 sizes and
between a yank-you-along front-tine kinds of cabinet lumber, professional
' Hame | tiflar and an expensiva, hard-to-guide, woad finishes, hundreds of plans for fur-
raar-tine tiller. Mow there's Mantis . .. nifura, cabinets, shelves, loys...over
i | [ | the20-pound wonder that makes every 2,000 ITEMS IN ALL!
Gty | gardening job a breeze! Mantis starts 116 page catalog-Only $1.00
l iy = J with a flick of the wrist . . . turns on a $2.00 refunded on 1st order.
e dime. .. weeds an average garden in
£ 1985 Sunbind Products, inc 20 minutes . . . and runs EII gay ona CONSTANTINE Est. 1812
gallon of gas. 2051A Easichester Road, Bronx, NY 10461
Mantis tills a full 8" deep, or deli-
ll AKE u:.‘ cately cultivates the surface for preci-
sion weeding. And, because it's s0
Reduces Rear-end Collision by 50%* gasy to maneuver, women and older
people (many of whom had almost
sl ss s given up gardening) find Mantis an
absolute joy.
Includes: Mantis is so easy to guide that you |
Aodel 1808 -ai Shippieg & Haning can cultivate right around plants, |
o Aciustabls - T3 Sl Sedans, MItSHDECKS, Wagons along crop rows and up tight to fences
U5 mﬂr\l nﬁ] PR o without warrying about running [
T into your growing flowers and
+ Conforma to FMVYSS Mo, 108, DOT, and SAE vegelables.
SpRoiicatam And, with its easy-on/easy-off preci-
Sond chack, monay ordec. C.0.D. casn only "; | sion attachments, Mantis guickly
becomes a Planfer/Furrower. .. a
SPECIALIY ACCESSORIES Border Edger . .. a Lawn De-Thatcher
1 ACREON . T and Aerator . . . or a superb Trimmer
PSR S T e R e ey for pruning shrubs and hedges.

Best of all, Mantis costs a fraction of

= — what you'd pay for a big tiller!
KOHLER Get the whole wondertful story on
8-HP GAS the remarkable Mantis . . . the little
ENGINE machine that has made gardening
such ajoy.
ITEM 28-1048-A FREE CATALOG
| $339.99 List LIMITED TIME BONUS GISCOUNY PRICES
| sl T e FREE $41.00 Border Edger! i £y e
» Extra rugged Kohar 187 B-HP engne. Cast iron block, fywhes, e O Bi2aT24m
mm:mnmum.mmw 1458 County Line Rd., Dept. 675
maintsnance. Recoil start. 1,25 gallon fuel tank. Shog, 75 Bs. Hurttingdon Valley, PA 1 |
| Alr Presuixs Sand Sgst Gun | | - Cpseesswnd morgiormaton e, G TN
$18.95 odd 53 shpg. l FREE limited time offer I iy i Worth £1,200 For Onty $194

ml;migﬂfﬂm;ﬂﬁmﬁ']ﬂm l Nare: I Imn WE SUPPLY: Hardware & Instruction
NEW! 12-GFM. SEND FOR FREE CATALOG. || [ o Address . _ y\ O SUPPLY. 1 Day Labe
BURDEN'S SURPLUS CENTER — BO0-228-3407 s I PMCo Excellen! Part-Time Money Maker
- o i —Zip 421 MKT 5T ELMWOOD PK._ WJ 07407

;1mM"D"-Bﬂm-Lhmh.lEﬂm AL S ——
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How Can Anyone Make

$2 000 An Hour"

Claim a snure of your $25,000,000, 000 the Gov't. holds!

Would you like $2,000 for just making a
few phonae calls and looking in some phone
books? That is all you have to do to enjoy
this kind of money. If you can read English
and can lalk on the phone, you can maksa
thousands of dollars in a few hours—and
you don't have to do any selling at all.

| am going 1o show you how you can
make $2,000 an hour. This ad will also ex-
plain every detaill of an exciting new
business that has never been advertisad or
attempted before—what's more, you can
enter with no money.

Lite was not always rosy for me. | got in-
volved in a bad business investmen! two
years ago and | lost more than $11,000. |
lost avery cent | had, aven money | didn't
have. | worked as a clerk by day and a
waiter by night. | never really liked cleaning
tables, but what else could | do? | had to
stop disappeinting my loved ones. | remem:
ber coming home on Mother's Day really
anxious to call my mother, only to find the
phone disconnected. | went through my
mail and prayed for some good news, only
to find an envelope with no return ad-
dress—it contained an eviction notice. We
were forfunate to have relatives that were
kind enough to let us stay with them. |
didn't know that being In debt could hurt so
much. | prayed for a way out,

In the depth of my despair, | received a
funny-looking letter. When | first saw it, |
thought it was another creditor making a
claim on me. The letter told me about
money that was rightfully mine—it said
that if | signed the enclosed form, | would
receive $2,592 59, Things were so bad that |
had nothing to lose, so | signed the form
neatly and returned it to the company.

Ten days later | received a check for
£2,592.50. With an explanation. A distant
aunt had died and left $4,320.98 in her sav-
ings account. The company that found me
collected $1,728.39, The firm had no trouble
finding out that | was ralated to her, Just for
matching up people with the same last
names, that company was making millions
every year.

| was so excited that | was compelied to
find out more about this great opportunity.
One out of ten of all Americans have forgot-
tan or lost money in bank accounts, stocks,
insurance premiums, ele., worth as much
as the amount of $10 bills you could lay
end-to-and around the world: $25 billion. |
will disclose a plan to you that will show
you how to get your hands on this money.

$20,000 In 30 Minutes

Twenty-five billion Is Just sitting there
walting for someona to recover it. | picked
up three phone directories and made some
calls. | contacted an 81-year-old Virginia
widow. Her husband had left $61,251 In a
bank account 20 years earlier. She had an
unlisted phone number but her address

was in an earlier phone book. She had lived
at the same address for 50 years. A cer
tified letter informed her of her money. The
finder's fee for thal job was $20416—not
bad for 30 minutes work, don't you agrea?
Mever in my life have | ever been paid so
much for looking up a name in the phone
book.

I got a C-minus average in high school—
one year, | got an F in English. By no means
was | ever considered 1o have the smarts.
All you have to do 1o make $2,000 an hour is
thumb through phone books and make a
few calls.

My family and | have always loved the
beach, so last summer we moved into a
$250,000 home by the sea. The amount of
money | was making was incredible. Last
month | deposited more than $30,000. Just
as a hedge against taxes, | bought two 3-
bedroom houses valued at $200,000. | asked
everyone in my family what they wanted the
most and they said they wanted to see all
of us together going places. In the past
month we have visited three countries. In
fact, we take a vacation every month. It's
great seeing the joy In everyona's eyes as |
spend more time with them. All of this for
thumbing through the phone book.

Only 10% of the rightful owners claim
their share of the $25,000,000,000. The
states, not surprisingly, make no real affor
to contact the rightful owners. Why should
they, when unclaimed property is their big-
gest source of revenue, second only to
taxes? The states are required by law to
make a list of unclaimed owners. Thasa
lists are hard to find but | will show you how
to get every one that the states publish.
And in most cases, they're free.

Let me give you a random sample list
from the state of Wisconsin. (Addresses
ara included in the lists.

Owner's Name Proparty Amount

Drinka, Teresa, A Savings $10,851.47
Lavelle, Samuel  Stock Proceeds $21,520.61
McDonnell, Martha Savings §$12843.78
Meyer, Thusneida Savings $18,489.18
Patterson, Arthur  Savings $14,629.24
Stien, Geor Savings $57,525.83

Sworn Testimonial

Thanks to the mathods outlined In your book
| was able to raise $41,935 in three weeks. | have
raad all thae other “getl rich"” books but nona has
shown me how | am abdle to make 5o much money
with so little etort. Your book certainly does...
Al first | was skeptical, but now | am a strong
balievar.

This listing is only a minor portion of the
$25 billion in unclaimed property that is
waiting for you.

California still hasn't found the owner of
one account worth $186,000, Someanea In
Massachusetts left behind $400,000. North
Carolina owes one person $500,000.

=
Sample Proof

Bonnie Goldstien, a8 well-known syndicated
newspapar writer who doesn’t know wery much
about finding people, located the owners of
$4.100 in two and a half hours with two tele-
phone directories—she said so In the "San
Franclsco Sunday Examiner & Chronicle.” All
you nead is a phona and a phone book o gel
your share of $25,000, 000,000.

5., Portland,
As soon as you recelve my book, you can
make up to $2,000 an hour. All you need are
telephone books and a telephone, The pro-
van systam In this book can be learned in a
half hour. After that, you are all set. If you
can read English and can talk on the phone,
you're in business. It's as easy as that.

My Guarantee

Send for my complete guide to recover-
ing unclaimed money. Read the simple for-
mula that has been tailored for each Indivi-
dual state. Sit down and make the requirad
few phone calls and directory searches.
After following the simple formula, you
must ba able 1o recover $10,000 in one day
or your complete payment will be returned
1o you.

Everything in this ad Is true, but | don't
expect you to believe me. | want you to hear
it from a very credible source. Contact your
local state controller's or treasurer's office
and ask them about the $1 billion they
receive avery year. In fact, contact any
politiclan and ha or she will verlfy
everything | tell you in this ad.

This opportunity can give you a new
home, car and all of the luxuries money has
to offer. Think of what $10,000 today could
do for you. Could you use this kind of
money? There is a definite flaw in our
revenue system, and you can profit from it.
| pride mysalf on making your decision sim-
ple. You can either enjoy a guaranteed
$2,000 or be one hour older—the cholce is
yours.

David Bandah [B19) 2658777
66028 El Cajon Bivd,, Dept. 513C
San Dlego, CA 92115

Daar Dave,

You can show me how to make 2,000 an hour,
s0 $10 is a small price to pay. Send ma your
complate gulde to recowering $25,000,000,000
in unclaimed money on the condition that |
must be able to recover $10,000 sasily In one
day with your book or you will return my entine
payment.

On that basis, here Is my $10,

Name
Address

City _______ State_____7ip
For super rush same day delivery please add
“2dollars”. For this type of delivery write RUSH
in “red” on outside of envelops,

£,1986 Durid Berdah
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JET HELICOPTER manua

LOW - COAT DESIGHE / ASEIMBLY METHODS
& Cuities ofe petion-plis & Venlicsl tsie-oll § lindsg
Hinf-iool ofttection & Can be lows @b
b licars #® Uied bow oo Tl
COMFTREETION Mk RIAL
— Complefely iluribrebed —
iy 111.90%

rer Helbcopter Experl meaters cwesoss
Ejlled with dSewgre, Sels, methody snd sy
(PR T P .

"BCITH ANDIKE ROCKS; DNLY HLDE

rs . A s bt pentages, St Ach, Fomi miy

Planl B ooosany il
e HELIRAFT PO, Box 50

Riderwosd, MDD T1I39

iog nabbyial (il Dasy §18.009

QUALITY TOOLS AND
REPLACEMENT PARTS
+ Save up to 35% O Retail
= Complete line of Chainsaws
and Brushcutlers
Hard to find paris for
Chainsaws, Lawnmowears
and Small Engines

Table Saws and Band Saws

Hand and Shop Tools

Repair Manuals and Safety
Equipment

Over 23 Years Experience

Full Money Back Guarantee

D FOR YOUR
EE CATALOG

ZIP-PENN, DEPT. POM-03
P.O. BOX 15129
SACRAMENTO, CA 95851

The Mew England Rocker is 26" x 44, The
parts kit contains foam, vinyl, rings, eves,
muttong & tacks, Wood,
included In kit. Easy to bulld. Tots lowe it,

fabiric & fringa not

Plan-338—%59.00 Plan & Parts Kit—%15.00

A MCIR PRODUCTS [(516)
[ &3 . Morthport, M

Box 445, E

31 000°S WEEKLY

Home Business Directory
| Exciting Free Details. Write:
| Box 2019-PM

New York, NY 10163

166

DO-IT-

YOURSELF KITS
BUILD YOUR OWN GRANDFATHER CLOCK

(ingluding movemant and dial)
* De-il-yoursel! case
kit, parts pre-cut
. FH‘IE;F:N clocks
*Solid 3/4" hard-
woods: black
walnut, cherry, cak
= Hairloom quality
* Faciory direci prices
#Solid brass West
German chiming
movements
* Money back
antee
rompt shipment
= Mo woodworking
axpariencs
Necessary

WRITE FOR
FREE COLOR
CATALOG

/! CLOCK COMPANY

WORLD'S LAAGEST MANUFACTURER
OF GRANDFATHER CLOCKS

Depl. 1822 Emperor irclusing Park
Faimope, Alabama 36537 + Phane 1-206-008-2018
| am inderesind in O Dio-18-Yourssll Kits
O Finished Clocks
MNama
Strest
City
State

Zip

A IGOUNVI Ze]

Portable Bandsaw Mill
Ovsa Wiy Opaestion h—~.
Capacities to 12 Dis. x 33 Long
Moes Lumiar Per Log
Safs-Pracisn

Triies Models &vadabie

Whisok- Mg ®
Depi 022

BB m St

i, IN 4EZ5

BT} IT-1842
wikitn START MAIL ORDER

m HOME IMPORT BUSINESS

I'H send you & free sample (MOon 10 prove you can
make big mangy i your own spareffull time business,
Mo investment in stock, World's most famouws importer
will guide you. Clip this ad, good for free sampie and
bag Free Report — tells sl Offer lirmited 1o adults,
Mail this ad today. THE MELLINGER CO., B100
Variel Ave., Dept. 53753, Woodland Hills, CA 97364,

At Lest &8 New Amazingly Simpla
GAS TURBINE

JET ENGINE

| (piease pring

Planer Molder Saw
,'::;-;-f TO OLS

Now you cam use this OME power-feed shop to turn
rough lumber into moldings, trim, flogring, furnitore
—ALL popular patterms. RIP-PLANE-MOLD . . . sepa-
rately or all at once with a single motor. Low Cost

. You cam awn this power tool for only $30 down.

3 . SEND FOR
30-Day FREE Trial! sxciring sacrs
NO OBLIGATION-NG SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELSAW cO.
T0DAY! G

KANSAS CITY, MO. 64111
I

-------------1

1 g -Belsaw Co 1
1 - 1 Field Bldg. 1
: Kansas City, Mo. 54111 =
[ Please send me complete facts about §
II:I YEs PLANER - MOLDER — SAW and ]
: details about 30-day trial offer :
] ]
§ Name . i
} Address -

Z ]
: City. - = i
] ]

State

L---—-----------E------ -

BUILD A EI'KEC?AF[ \

The Amazing Mini Car Bu
Bicycle Paris! Elecire-Pedal

Powared! Fun o Doval a

Easy o Busid®

PLANS 57.95
SF'CI-F.'TR&N Co. A
P.0. Box TOTT-R, Endicolil, NY 13760

Corpet Crafts Insk. 1115

BE AN EXPERT IN
CARPET LAYING

CARPET LAYERS EARM (150 PER DAY AND UP. Sig desosd. Thowsosds
o Eemy gea laobiag for corpat crofhmen, Wa Soie you s ipore e @t
ho=n Far big payiag sfwesther. deos hh;-lqmq word, .U-:rrr = my whe-
demti mola sro morey deing coipe!
whis lgamisg. Teu gel vousbis obrpe ook mad squipmest wdb your
training.

wrreice =k i Tk

WRITE TODaY FOR FREE INFORMATION!

| By Araso Camardo, Ca 90010

Bea a Legal
INVESTIGATOR

Mationwide shortage of trained legal investgalons. Many
earn 320,000 to E50.000 a year. Men and women, Full ar
part-lime. Earn whike you learn at home. Send namae, ad-
dress lor free opportunities bookie
Commercial Technical nstitute, Dept. 110-038
1500 Cardinal Drive, Little Falls. N.J. 07434

BASEMENTT

FLUSHES UP To Sewer or

No Digging Up Floors
install 1t Yourself - Anywhere

Write McPherson, Inc., Depl. 16
Box 15133 Tampa, Florids 33

~— PHONE LISTENING DEVICE|

Bactrd Enewnaleng & o
ol B Porm. Confecil Debwssn By
a3 ] vale
phond itk i
e ]

P
Rgordn e W g
FOtr A RATR RI0HL I ERRE P phons iy
hurg ap

19% .,
WIRELESS MIC nuse pasertuli 18,

PO Eetiin Mo m Goeatiul an SR @iel Tranasit
1_'*'\1. it 08 vy PR Ll 'Euhu'l-_ﬂnmhn "
§ ulm?ll-m:“ﬂﬂl-]. ]
WIS - 1w HIIM"E
Pk I FL B
nlnrrlnl.-ml-ltum |

Gy discounis availabis

e ’:ﬂvn

uupul Furumqa“r
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Get these professional advantages at no extra cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

Learn the money-making arl of key machine, locks, keys, parts, due 1o rising crime. The Institute,
Locksmithing! Home study with the  picks—all at a price many grad- of course, can't guaraniee you a
famous Locksmithing Imsti-  uates say would be fair for just the  job or income, but we have suc-
lute is like an actual ap- instruction! cessfully trained tlrlaﬁug:n_ds of
prenticeship...in your men and women w sic me-
OWN well-equipped START NOW! chanical aptitude in this most
lock shop. You work  In mere weeks you can be ready to  essential profession. If you can
under a Master Lock- make money copying keys or in-  study at least 1 hour a week, we
amith instructor, re- Stalling locks. Later, you can get can do the same for you. Write us.
ceive your own electric  inlo even more profitable areas of It could be the key to a new future!
locksmithing. Our course also in- Approved by M.J. Com-
cludes a special unit on Fire and missioner of Education.
Burglar Alarm Systems—another State Approved Diploma.
field with new earning potential

LOCKSMITHING INSTITUTE

=3 Established 1948 = Division of Commercial Technical Institute

ﬂrﬁ -“ht‘-ca Little Falls, New Jersey 07424
= q@@-@ 5
o I PO

<

1 have already “'The lessons,
master keyed materials and in:
my Elks Lodge structors were
and 38 apart- EXCELLENT . . .
menls...s0 you | really enjoyed

r-----------------------------------------Hlli -

1 TO: Locksmithing Institute, Dept. 110-038 Little Falls, Mew Jersey 07424 =

n ]

: Please send FREE Op- NAME =

o : poriunily Booklet and  ApDRESS PEE [

seg my bocksmilh course is the Locksmilhing course. ay [ ]

practically paid for! | was telling my friends about the 1 s.ampla- |EE§DI‘I.ﬂ‘IBtE CITY, ]

never 50 EMHII:HNII leitn les- l;’?ur;jng as it iz well worth : rials. No obligation. No — oy :
sons in my entire life!™ the tuition.” f - — e

Adelindo Orsi, Jr., Frank R, Bishop, |8 Salesman will call. P 3

Azusa, Calif, Holt. Mich. (9 heck here il Vateran H

- e asssssesnand

Gas and Kerosene

Dole

REFRIGERATORS

INTRODUC AT

Needs no slectncity! Loge sze

plus mizerdy fuel consuemptionino Tilt Ki1 I ':._ ’TF;;:‘H
rwcrdoor.  Ineestonding  desagn A

W IRCET L
Send for bee regan!

ll ; v Gty Prtd‘;“:h - Also Availabile
R Do 411 A, Kidron, OH 44458 . : DOLE TRIM N TILT KITS

Lehman Hordware

L oa i TO ORDER OR FOR FREE INFORMATION
‘ g S -! 1 BOO 245-0357 7 a.m. to 5:30 p.m. C5T
'i r .y In KS call collect 1-316-663-B361

'—E-ﬂt"“‘n Please Sand Kits @ $148.85 Check enclosed {We pay shipping)

i WA o M i . e _____ Please send Kits @ $149.95 C.0.D. (You pay shipping)

| TS -_ﬁi’-:_ _____ Please send literature about Dole Tilt and Dole Trim-N-Tilt Kits
i DOLE KITS MFG. & DIST. BY o
u‘mu‘:“"“’*“"ﬁ 24 ARROW MACHINE INC.
INSTITUTE P 0. BOX 1987 PM Addoges
—_— HUTCHINSON, KS 67504-1987  cay S o

BUILD YOUR OWN BOAT et
= 160-pg CATALOG SHOWS HOW |- CIE0 S0 | Lo o s ks

G g [ MOREOS o dencrs. 7o SwesenORMORE! | FAIAGLASS BOATEULDNGAMATELRS 5400

WHAT'S HE DOING!

" Bud # WOOD, STEEL, ALUMINUAL FIBEROLASS BOATHUILDING WITH ALYWOOD §1nm
Making a Concrete GLENL ki i, . i il e sapachilly e THBARD MOTDR MSTALLATIONS' 1800
Flower Pol! and smaieur, Ensy. proven maocs msswrs prolessoraire- || HOW T FIRERGLASS BOATE" 000

3 owa YT EFT T TT TR TR st e £ cvtmiog now & ss roess FREE “BOAT- FOGGNG SMALL BAILBOATS i : LY
S0 CAN You - full size patterns - BUMLDING SUPPLIES™ catag HOW T BULD BOAT TRALERS 1182

Make and sell your ewn

= = I
Pt W .. For Your Foboy
about Aluminum Molds m?:'.:,m X
with prices and production trade secrens = ;%. = 2 5 e
direct from werlds largest mold manufaciurer. ke e eac, /! SEmas : P - AR,
Cver 350 designs 1o select from. Smaitive datecion locals ine . :.;.-‘i" Toll Eree: i
Send $5.00 ot 3o &gt whire's eceeraomies| | | < = e s
Today To 9 .0, BOKA9S - HICKORY, N. C, 28601 Dot PAD Bingar inams, O AT . SR
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WORTH WRITING FOR

LOOKING FOR IDEAS ON TOOLS, HOME IMPROVEMENTS, HOBBIES &
MORE? CHECK THESE LISTINGS, THEN USE THE COUPON BELOW.

168 THINGS YOU NEVER KNEW EXISTED

Fun-filled cataiog where the unusual is the usual. 1,800 hard-to-find
novelties, hobby and sports equipment, jokes, tricks, science and elec-
tronic ltems. Fres _

166 MAYBE THE CAR OF YOUR DREAMS IS A TRUCK

The 1986 Mazda B2000 is an all-new Iruck experience. Mazda offers €
ditterent models to choose from—including one of the lowest priced
extended cab trucks in America. Send for a 26-page, full-colior Mazda
Truck Catalog and see why—now more than ever—the more you look,
the more you lika, Free

170 MANUFACTURERS' FACTORY HOUSES

12-page brochure from The Building Instilute lists the names and
resses of manufacturers of factory-made houses you can bulld

yourself. Houses include log, dome, A-frame, classic and conlemporary

models. $1.00

171 FLY LIKE AN EAGLE

Cessna answers the most commonly asked questions aboul learning lo

fly. Explains the Cessna Pilot Center training program, including learn-

ing procedures and financing programs. Free

172 BEAUTIFY YOUR BACKYARD

Sakrete's instructional booklel will assist you in backyard do-it-yoursel

projects. Leam to build a bar-b-que pit, a figldstone wall or construct a

patio, 50¢

173 WOODWORKER'S REFERENCE GUIDE

Constantine's 116-page Woodworker's Catalog for 1986 is full of prod-

ucts for the mmer. hobbyist and homeowner. il includes 150

vénears, 65 new tools, a complete line of professional finishing mate-

rials, plans and hundreds of how-to-craft books. $1.00 ($2.00 Credited

towards your first order.)

174 PROTECT YOUR INVESTMENT

Head how TUFOIL® |lubricant may help prevent dam

valves on older cars running on lead free gas. This fact

{he other cold weatherhot weather benefils of Tufoll, Free

175 MACHINERY MAGIC _

Delta International offers a 48-page machinery catalog for building

trades and home shops for the do-it-yourselfer and professional crafts-

man. A complete line of saws, drill presses, grinders, jointers, lathes,

shapers and accessories. Free

176 WINDOW SHOPPING

Velux-America's 24-page brochure gives their complete line of roof

windows and skylights including screans, blinds and remote controls.

WVelux answers guestions on passive solar, triple glazing and energy

control. Frea

177 UNCOMMON FINDS

Lehman Hardware's 88-page catalog cortaing a diverse salection of

“how-10" books, hard-to-find tools, unusual hardware and old-fash-

ioned housewares. Includes special sections on woodworking, wood

heaters and gas relrigeration. £2.00

178 GET THE CONNECTION!

Find out about QuickPower Battery Connectors—a new way to attach

battery connectors to the existing cables. Made of plastic and co

alloy, QuickPower can be used on cars, boats and eguipment. Free

1789 DREAMING OF THE PERFECT HOME?

if you plan to decorate, build or remodeél—custom built or from stock

ans—Design Works offers five new kits to help you. This 4-page

hure describes their interior design kit, house bullding kit, archi-

tect's drawing kit and others. 50¢

& o exhaust
i explains

180 MASTER KEYS TO CAR CARE )

38 areas of car care are detailed in 13 folders. Slep-by-step instructions

with easy-lo-follow iflustrations and diagrams take mystery out of

fixirng and ma.inladnin% our car. Conveniently fits in your glove com-

pariment. From POPULAR MECHANICS. $5.95

181 TEMDING YOUR GARDEN

John Deere's 12-page booklet gives tips and information on how Lo plan

a garden, start seeds indoors, reduce weeding, troubleshoot garden

problems and more. Free

182 GETTING TO KNOW YOUR COMPUTER

28-page brochure from CompuServe tells you how to get the most of

your computer and how to put a world of information, communications

and entertainment at your fingertips. Free

183 DOOR AND WINDOW DRESSING

Blaine’s 64-page catalog of over BOO hard to find parts for the homa

includes siorm door and drawer guides for guick identification. Also

includes decorative hardwood door and window grilles of diamond and

rectangle patterns. $2.00 (Credited towards your first order.)

184 THE CUTTING EDGE ) )

Farrest Manufacturing Co. gives the complete story of their carbide-

tipped saw blades. Includes testing procedures and explains the differ-

ence between lable and radial saws, Free

185 CAR COSMETICS

The Eastwood Company offers their 84-page catalog of auto restora-

tion tools: welding, body tools, sheet metal, pinstriping, sandblasters,

uphelstery and more. Includes a technical article on welding quarter

panals with a new stitch welder, Free

186 MASTER SHOP GUIDE

An A to Z guide on nails, screws, moldings, sandpaper, wallpaper,

lumber, floor ti:l:?. wood finishings, electrical and plumbing supplies

and more. Printed on large ilaminated cards that can h in r Work-

shop for easy reference. From POPULAR MECH&N%@. 85

187 TIPS FOR THE GOLDEN YEARS

National Home Life Assurance's 24-page bookle! offers tips on II'u'inF an

active life in retirement. It's full of money-saving information and helpful

lh-@—frgﬂ tax breaks and money manageamant to exercise and real

estate. Free

188 WOODWORKING STOP 'N' SHOP

The new 1585/86 112-page catalog from The Woodworkers' Store fea-

tures gpeci'alty hardware, tools, plans, venaers, kils and finishing mate-

rials. $1.00

189 KNIFE KNOW HOW

All new 16-p informative booklet from Buck Knives shows how 1o

sharpen a knife, field-dress a deer, skinfillet fish. Also includes safety

technigueas and much mora. Free

190 BUILDING YOUR OWN HOUSE

The Building Insfitute explains what is involved when building a house

from a factory-made kit, how to shop for a kit house and how much

money you can save. 4- brochure also provides a checklist for

finding & reputable manufacturer. $1.00

181 GO FOR THE GOLD

Alabama Metals Company’s flyer explains how their manual can teach
u to recycle and rectaim precious matals from “scrap.” $1.00 (Re-

undable upon ordar,}

192 TREMENDOUS TOOL VALUES

Harbor Freight Salvage's newest brochure offers valuas in brand name

tools for home, automotive and shop use. Includes quality hand tools,

wood and metal working machinary, socket sats, pnaumatic and powar

tools, hydraulic equipment. Free

— — ——— — ———— — — — ——— ——— — ——— —————— — —— — —— — — — — T ——

Popular Mechanics 3/88
Box 1718, Sandusky, Ohlo 44870

Plonse so0 that | recsiv the fems chicked Diiow

O 168 [1173 $1.00 O] 178 ] 182 o
] 169 174 C]1 179 50¢ ] 183 $2.00 [ 187
[} 170 $1.00 (] 175 C1 180 $5.895 ] 184 O
O 7 Ol 178 01 1185 L1189

1172 S0 |1 177 $2.00

Harme [Plagss Prnt)

188 $1.00 [ 132

This Coupon Expires May 31, 1986

186 $5.95 [ 190 $1.00 Tolal money for priced ilems $

L1 191 5100 Service Charge § 50

Total money enclosed §
Total items requested §

Address

Town

Siaie

Zip Code

(Plaase send cash. check of money order made out 10 POPLLAR MECHANICS, NO stamps, please|

Mote: Popular Mechanics processes your requests for the above information and forwards these inguiries to the organization making
the offer. Each company mails the material directly. Your order will be on its way to you within 90 days.

log
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Daorothy Molan, Classified Service Manager

Rate: $6.70 per word payable in advance each 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.) Centered Headlines in All Bold-Face Letters—$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is MAY. The closing is MARCH 5th.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
FPlease indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for thelr convenlence in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.
Advertisers using F.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, plaase send samples and descriptive materials with your réquast.

ER’'S MART
UBLICATIONS

=

mmlJmptfﬂmummMm

'D".: PMLTY West 32 Streed, New York 10001

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
lithea, &l subjects! Free calaiog: Hamifon, Box 15-A, Falls
. CT 06031

i

B0 LBS. honey in your own backyerd. IU's easy and profit
able. Slarn now. Manual fells how. $4.95 plus §1.50 PAH
Publishers, 15415 M. 95m 51, Longmor, O

i

FREE LLUSTRATED BOOK LISTS. HUNDREDS HOW-

CHEAP EFFECTIVE WAY TO BE RID OF COCK-
ROACHES| Don't be Inicked into moee than needed.
For secred send 52.00 to; Charlsie, P.O. Box 117, Gardena,
CA S02448.

MOMEY Problems? Sumprising new sysiem. Sabsty cred-
tors honestly. Full year control. Send $0.95. IF5. Box 4P,
‘Webster Ciy, LA 50535

100'S OF SELFIMPROVEMENT BOOKS. Free
Baia Books, PO Box 4463, East Providence, Rl 02915

THE 100 MOST MPORTANT MEDHCAL QUESTIONS

MH-EI:IUGIN“ Services, PO Bor 35293, Tulsa, OK
74153

TECHMICAL BOOKS. Elecironics, melahworking, work-
shop, and more! Calalog 52.00. Kaats & Company, Box 786,
Stalion A, Scarborough, Omana, Canada, M1K 5C8.

ATTENTION TREASURE HUNTERS
GUARANTEED INFORMATION
INTRODUCING a littie-hnown gowernemant repon documant-
ing = ascinating detail sources of shipwreck inlcrmation and
location. information Guaranteed Valid, Rush 5500 ioday 1o
Essential Products, Box 4276, Santa Barbara, Califorrsa

83140

T-SHIRT BUSINESS. Step-by-step plan ko starting profit-
mwmwnmwmmwmmm
prehandive, homes!, guaraniesd. 54 oo Harvard Venbures,
P.0. Box 2224, CIW WA 02238,

FALL ASLEEP pasily and desply. Guaramesd program
developad by former insomniac. Homesl help. 52.50 o0 Val
Harper, P.0. Box 2224, Cambbridge. MA 02238

THE HOME SHOP MACHIMIST MAGATINE is devoted
enfiraly to melabworking, with articles on lathes, driling, mil-
ing. grinding, loundry, micro-machines. plus projects you can
budd at home. 6 issues per yaar. $18.50. Check, charge card.
Money-back guaranies. Call BOO-824-TB88, Opersior 660
jamtime) o write: HSM, Box 181082, Traverse Cay, M|
45885

BUILD scale model looomatives, stationary sleam angnes,
atfusl maching shop propcts Trom plans i monthly magazing,
£25 por yiar. Chick, charge cind, Money-back guarantes,
Call B00-B24-7888, Operalor 660 [anytime) or wite: LIVE
STEAM, Box 62982, Traverse City, M| 49685,

CATALOGS

FREE CATALOG - BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALODG

OME ol the World s Great Catalogs. and @ is pholographic.
Sand 10 Porter's Camera Store, inc, Box 628, Depl. PM,
Caodar Falis, lowa 50613 lor your Free Copy (UL, Only), 112
labiod sire pagas lied with 4,000 items many of them exciu-
sive and very unusual, Plus populss brand cameras, lensas,
flash, edc., &l discount prices. Huge mveniony, las! senace,
greal packeging. You must See i 1o betieve il Order your Fres
copy oday.

KITES! Free Color Catalng. Choosa lrofm ower 100 urusual
and innovalive kiles. Imo The Wind, 2047M Broadway,
Bouder, 0O 80302

FREE tool catalog Tooling, 817 MNew
Martnsbirg, WV 25401

York Ave,

LEATHERCRAFT CATALOG. 100 pages. Larges! solec-
lion avaiable of genuine leathers, lools, Kits, supplies
Incisdes Tandy's new projessional head knile and basie
instrectional Leathercralf Videa Tages. Upholstery and ey
leathers 1o fine garment suedes and Cabretta. Kils for purses,
walats. clocks. sven bowling bags. Send §1.00 for postage
and handling 1o Tandy Leather Company, P.O. Box 2834,
Degpt PM3BSC, Fr Worth, T T8113,

SIXTH LARGEST CATALOGUE SALES Major brand
ftams, financing avaiable. Catalogue 55.00 relundable firsi
order, J&5 Associates, 1050 Domihy Lane, Harkes Heights,
TH TEE43

POPULAR MECHANICS “PLAMS AND IDEAS" CATA-
LOG #1700 — Hundreds of dess on warkshop
plans ior shap ook, storsgs housss. boats, lurniturs, b}ys—
just about everhing! Send $150 o0 POPULAR
MECHANICS P.O. BOX 1014, RADID CITY STA., NEW
YORK, MY, 10701

MAKE 550,000 from a household habby | Report shows you
how, $300. Dubell PM3, 145 Eas! 44th #218, San
Bemardno, CA S2404

MLM SUCCESS SECRETSE REVEALED! Moneyback
guaranies on book, “A Guide o Mullilevel Marketing.” Send
$4.95 plus $1.00 postage and handiing to: The Data Mart,
Depl. A4, P.O. Box B6834, Seaftie, WA 08166,

BOOKS DN CASSETTE TAPE
RENT/ Buy Books lor Listeners, EZ return, Catalog $2.00,
refundable, Box 8235, Leswood, KS BE206

SIMPLIFY Preparation ol your Indsdusl INCOME TAX
RETURM. By CPA. Hertage Publications, Box T18C3,
Southbury, CT (64088

AUTOMORBILES

OLD CAR FANS - subscrbe to HEMMINGS MOTOR
MEWS, worid's largeal oid car markeiplace. Hemmngs has
ower GO0 pages ol ads each month. crammed with Ihousands
of oid cars & parts lor sale. Only $16.75 for 12 glant issues.
Bubscribg bo the “hibke” of old car colleciors today, Send o:
Hemimings Motor News. Dept. 8318, Bax 100, Benninglon,
Vermont 05201, Osder Toll Frée 1-B00-228-2028 axt. 137
within Mabraska dial: 1-800-642-8300 VisaMdastercard Only

EZEE STARTER jumpstans your car thru the cigaretie
lighter sale and eesy, Send 52405 + 51.50 phh io: Ezes
Starter. Box 765, Solana Beach, CA 02075

GAEAT AMERICAN RIP OFF Automalive sarvice manages
costs as much as 50% Free mpairs are possible. Order now
$5.95 plus 33,00 handing. Michael Hillard, G.4296 W. Courl,
Flim, Mich, 48504

PERBONALIZED NAME PLATES ARiractive, Eye-Catch-
ing.  Infemation. WHITE ENTERPRISES, Box 14578,
Culanda, F1. 32857

REVOLUTIONARY Proven Product INCREASES gas
MILEAGE. O bme apphcation. Send $1.00 for inla. AR
Indusiries, 8016 Harms Ave., Balimars, MD 21234

RENT YOUR CAR TO THE ETUDIDS
YOU can sam up o S300 per day by renting your classic of
special inlerest auto 1o major molion picture studios filming on
location or at the studio, Find out how. Sand 52.00 and salf
atdressed aeloped: CAR Depl. PM3I, 14755 Ventura Bl
Suite 1450, Sharman Oaks, Ca. B1403

EXTEMD Engine Lile, used Mationally, $2.00. Midwest
Enm;rm. 11681 Long Streel. Beowling Green, Ohio
4340

200 MPG CARBURETORS: FACT or FRAUD? You
decida! Twenty-six page SPECIAL REPORT. Fascinaling!
Infgrmative! Order your copy Today. Send 36.00 w: Special
Aaport, Depl. 3864, 304 San Miguel, St Chares, MO 63303,
FULL MONEYBACK GUARANTEE

MIDGET CARS

BIDEWALK CLASSIC: Looks and drives like & roal car, but
fraveis a2 & sale Smph. A black fabric fop, leather dashboard
straps and gas headlights give the ook of an open FoBISIBr.
Six voll auto generalor serves A3 a molor and 12-voll elacirical
syEiem wilh bullt in batiery charger rns the Sccessories.
Makes an excellent gift lor child or grandehild. PL-1227-$6.85.
Sand order to: Popular Mechamcs, P.0. Box 1074, Radio Caty
Station, New York, NY 10101

AUTO SUPPLIES & EQUIPMENT
BRITISH SPORTSCAR PARTS - AH, JAGUAR, MG, TRE

. ENGINE,
AND ELECTRICAL PARTS. 400 PAGE CATALDG $7.00,
(203) 655-8731. SPORTS & CLASSICS, INC., 512 BOBTON
POST ROAD, DEPT. PM, DARIEN, CT 06820,

CARLISLE Pennsylvania Codector Car Flea Markat. Buy,
sl cars, parts. 7300 vendor spaces full. Apri 17-20, The Flea
Maricatears, 1000 Bryn Mawr Rd., Carshe, PA 17013-1588
Phara [717) 243-THSS

EASY Made inespensive 75% More Mies. Box 247,
Lebanon, Ind 46052

FREE AUTOMOTIVE SECURITY CATALOG: Largast
selection avalable. Do-It-Yoursedl, Pagers, alanms, hood
focks, glass detectors. Allow 4 weaks. Immadisle Delivery,
Send $1.00 Auviemobve Secunty Equpment, Depl 2, P.O.
Box 382, Plainvew, New Yok 11603

ALTERMATOR Generaior Rebuiiding Book. Price:
Hadelund Engineering, Bem 26024, Las Vegas, NV 69128

PARTS: Arny Jeep and ftruck paris. Spam Parts &
Co, PO, Box 781, Lexinglon, Kentucky
405870751

CARPETS, iop, shocks, suspansion parts lor al cars 1935
1980, Free calalogue. Kamer Auto Progucts, TEF Monna,
Boomon, MJ 07005, BOO-526- 1096,

{Continued on next pags)
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AUTO SUPPLIES & EQUIPMENT
Continued from
MOTALOY ring vahve job while driving, Guamanised. $10.00
two §18.00. Postpaid. Andns, Box 34081, San Francisoo, CA
B34, Depl. A

AERO-CAR Amazing Hovercrall buill sasly with ondinary
ools, Lewnmowsr enging power. Carries ona man pius. How-
ers, Buns lorward, backward. Sideways over land snow waler.

conafructions  plans and brochure.  $10.05.
Agro-Progacts, Box 5118PM. Chrton, New Jersey 08809

HUBCAPS; WHEELCOVERS for LS cars: 1848 thu
1980; Mice original whesloowers: reasonabil pHces; wife your
raeds: Agape Aulomolve, 2825 Selres, Evanswile. IN
ATT2

PREPARE FOR EMERGENCIES! Deluxe "Foad Saver”
sagnal kght has theee satbings: bghis. bhnks, both, Mulb-pur-
pose necessity lor vahscies, boatls, ouldoorsmen. Bateny pow-
ered, TI4° $13.88 SATISFACTION GUARAMTEED, OR-
DER MOW. Ashbriar Place, 3670 Ashbrinr, Depl. PMAL
Memphis, TN 38119,

BICYCLES, SUPPLIES

BAVE-a-Life with Bike-Boogie. Colorful Spinning iaterad
reflecior {or Bicycles Hubse 52 08 plus $1.00. P.O. Box 45431,
Dalias, Texas 75245

CB'S, RADIO & HAM EQUIPMENT

LINEAR PARTS — Tubes, Transistors, Moddicalonsg.
MAF455 §12, MAF454 $18, MRF4TT §11. Calalog AFPC,
Box 700, San Marcos, CA B2060. (819) 744-0728

TRAILEX ALUMINUM TRAILERS can now ba purchasad
direct and dalhvened or shipped ta your door. We have twenty
e yaais of successdud leld axpariences, over 85,000 traders
in use. Call 218-533-6814 or Write: Boax 553, Candisid, Ohio
44406, TRAILEX builds Lightwsight hon Rusting Traders 1o
carry anything iowabis

BOATS, OUTBOARDS, TRAILERS, &
KITS

POLICE Scamners, Bearcal. Regency. HPA. Box 18224,
Denver, CO. 80219,

CA MODIFICATIONS! Frequencies, aliderm. FM, amplifs-
85, books, kits, repairs, high-performance accessones. Cata-
fog 52, CBCL Box 31500M, Phoenix, AZ BE046

CB MODIFICATIONS, Linasr Pranbook, Kita §1.00 mdund.
able. APS. POE 283, Newporl, Al 02840, 401 -846-5627

ELECTRONICS

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Kars, Minibikes, Ab's. Kits. Parte, Engines. Lowast
Prices. Largest Seleclion. 72 Fage Catalog $3.00. Aefund-
able. Kat World, Depl C., 1488 Menmior Ave., Painasvle,
Ohio 44077

PLAMNS Build Your Own!l Go-Kart $5.00, Min-Bike $4.00,
Thies Wheeler ATV $7.50, Hydo-Pane $4.00. Pedal-Boat
£6.00. LWP-Plans, 389 Ward. Burington, Ontario LTH 3H8

MIMIBIKE  Kits-$48.00. Go-Karts, Frames, Engnes,
‘Whests, Ciulchas. Tires, including AMF and Linwersal Mopaed
Parts. More Paris-Reduced Prices. 1886 Wholesale Catalog-
£200, GoMaris & Ki#s, PO Bax 548, Closter, NI
OTE24-H548

BUGGED? WIRETAPPEDT Find ouf fast Counlermea-
sures equipmant catalog $1. Capn Elecironics. Roule 1P,
Canon, GA 30530

NIGHT ViISHOM SCOPES. Reconddioned Mlitary uniis.
Both Starkght (Passae) and Infrased (Active). Catalogs S4.00.
STAND Componants, PO, Box 8274, San Bemarding, GA
2412, (704) BAR-ZTEE

ELECTRONIC DEVICES lor SECURITY, COUNTERSLUR-
VEILLANCE. anc PERSONAL PROTECTION. Giand sixty-
four page catalgue $1.00. HUNTEREX, Box 12622,
Winston-Salem, NG 271172322

COMPUTERS & SOFTWARE

MOPED & Mini-Bike paris and sccessares - send $1.00:

Mayfisld Mopads, 5851 Mayleld Rosd, Lynhurst. O
A4124,

AVIATION, HANG GLIDING

DESIGN-Buld Airptanes, Hang Gliders. Simpifiad pubhca-
tions brochure 25¢. MoCoy Ascrafll, Sute 243, Box J
Manhatian Baach, CA BO2GE

BOOMERANGE—WORLD'S BEST! Incredible relums,
enciting spon. FREE ilesiraled catalog . . . 70 boomerangs.
books, plans, Wrike today! BoormerangMan, 1806-1 N, Jnd.,
Monros, Loutsiana 712014222

PLANS 7/8th Nieupor! biplane. Utiralght or experimantal
Brochure $5.00. Graham Lea, B027 Ayl Edmorion.
Cangda TEC-4A5

“LESS Expensive Flying For A Recreatonal Péot” Send
$8.65 to: Fisher Aviakon, Rt 3, Box 552, Marthaswille, Mo,
63357

HOBEY HELICOPTER. "Choppy Witralight Sngie-Seat
Hahicopler. Simplified Constnuction— Molorcycle Enging. Bro-
chure £3.00. Polynova. Box B70M. 5t. Resms, Quebec, Canada
JOL 200

GET OFF YOUR DUFF1
NOW'S the e ko bacoms 8 Commarcial Pilpd, Job Markat
busting wita opan. Great $! Book tells how: $0.95; TPC, Box
260, Watertown, W1 53094-0260

SPACE & ASTRONAUTS

. FASCINATING, FLYING, SOLAR POWERED 10 FOOT
BLIMPS. Capabia of 30,000 FEET! Expose to sun, airship
mecends towards the sky IN SECONDS. includes cable o
keep in sighl Greal science experimeni Feusable. Mo
assembly. GUARANTEED. 55 50 each phes 51,50 posiage.
JWD Solar, 2829 N Wesimonaland Streat, Adingion, Virginia
13

THOS/A Saftware Hardware bargains, Hard to fing fems,
Huge selecton. Fasi Sarnce. Free Catpiog. Dynamee. Box
B30, Hickswile, N.Y. 11801

BOAT KITS - PLANS - PATTERNS - Workd's Largest Cal-
afog - 200 Designs - 40th yasr - 8780 - Plywood - Fibengiass -
- Criisers - Houssboats - Hydro-
planes - Aunabouts - Duckbosts. Canoes, Kayeks - SAIL-
BOATS - Daysaisrs - Tradarsaiars Multibulls - BUPPLIES -
Epowies - Polyesiars - Cloth - Foam - Fasbenings - CATALDG
- §3.00 (Alrmad §5.00) - Incledes free Intemational Design
Catalog. | Amaleur Boasbuilding Book $6.00). CLARKCRAFT,
16-P Agualane, Tonawanda. NY 14150,

BOAT Plans - Pasems - Kits - Hundreds of designs - 7'/58'
- Sailboats - Powearbosats - Sporfishers - Housebosts - Fow-
boats - Duckboats - Basaboats - Canods - Kiyaks - Hydro-
planas - Dones - Boalrailers - Senple congiruction - Proven
Instructions - Tnmmuwuﬂwnmmm
53,00 (54.00 Armall} - Includes Free “Boatbuliding
calalog - Fibeeglass - Fastenings - Glues - Books. Reobution-
ary “PoxygripPoxyshield” manual $2.00, Glen-l, 9152
Rosecrang, Box THMP, Bellfiower, CA 90700

EVINRUDE - ALL BRANDS - 1084 Bargains . . . all sires
. 52,00 handling ... Scott McCulloch parts . . . Electra
Marnne, 610 Memck Road, Lynbrook, New York 11563

BOAT KITS — SAIL — 16°-30°, FIBERGLASS. Save hail,

Anyone can assemble. FREE 44 page catalog. LUGER, Depl.
BC-26, PO Bom 1388, 5L Joseph, MO B4502.
B16/233-5116,

CAMPING EQUIPMENT & TENTS

FREE BROCHURE. Equipmeni lor chmpens and triaihledes.
Wiite: JFB, Box 24U, Montoubnville, PA 17754

CE&APPLE programs cheap! Write: Sollwase Shack, Box
T33P, Frasno, CA G3707

IBM-PC progrand; dvarything you need on 5 dadd disks;
word processing, spread shesl. commumications, data base,
arcade games, and ublites. Send $25.00 o ALTCTAL
Sofvware, B86 Longbrook Ave., Stratioed, CT DE4GT

STEREQ, CASSETTE TAPES, ETC.

'I'Ilﬂl.m OF OLDEES| Hard-1o-lind 45m hil reconds
. rock and soul.

TV & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE TV CONVERTERS & EQUIWMENT. Flans and
parts, Build or buy. Sand SASE. CAD Elactronics, P.0. Box
1402, Depd. P, Hope. Arkansas T1801

VIDED MOVIES. Basgama! VHS. Bala. Catalog $1.00.
Tower, Dunikirk, MO 20754-013

CABLE TV CONVERTERS. Guararieed lowesl prces in
WS Jerrcid, Hamim, Tanith—Many others! Lowest Dealer
Prices| Orders shipped within 24 hours! Complets illusirated
catalog, $2.00. Paciic Cabia Ca., Inc., T325%2 Resada Bhed.,
#110, Resada, CA 91335 (B18) 716-5014.

SATELLITE Televiseon Sysiems, Wholesale 1o public. For
free catalog cell 1-800-524-2084. In Pennsylania colact
717-586-1733. Mon - Fri 80 5 EST,

MASA emblems, toys, gifs, collectibles. Catalog $1.25
Aatundatde. Collector Trends, Box 381, Daylon, Ohey
45400

HOVERCRAFT

HOVERCRAFT Plans Al Sizes. Celaiog 31.00. Univarsal
Hovercrafl, Box 281, Cordova, Ilinoia 61242

BURLD Your Cwen Satedite TV Receiving System And Save!
Insiruction manuals, cecuil boands, kits! Send stamped anve-
lope for information: MANDI. Box 25647, Dept. 285, Tempn,
AZ BE2ED.

VIDEO Classica-Sales-Rent by mad. Free Catsiog. Video,
Box 7122, Bursank, Ca¥iormia 81510

CUBELESS COOLER Mo Batterkes no cords 35 qi, durable
hinged lid, cold for hours send §11.85 10: Smaliing Broa., Box
86, Biue Poir. N.Y. 11715

OUTDOOR EQUIPMENT

PFICHIC TABLE: Stowaway Picnic Table is m clever gne-
mece design that Mids hie & ScHEsor 107 cofmvaniarl SADFaGgE.
Easy to build. (PL-1716-55.85). Send onder fo: Popuar
Machanics, P.O. Box 1014, Radio City Station, New York, NY
10101

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Poweriul Muscles - faster!! Free Bookiet|
Univarsal, Box 68944, Diatroil, Michigan 48240

KUNG-FU Fres Leasons, Send $1.00 ko Postage. Mclisa,
BMHS&Dup'I PMBEC, Honaluly, Hawail 96808

§KI RACK - Wall mounted. For sioning skis & poles year
rgund. Finished pine. Replacemeant Guaranissd. 5095 plus
£2.00 shipping, Grandma's PM1, 18704 U5, 20, Bristol, In.
48507

STRONGER, Leaner Wastline!! Proven Plan) Cecane, 277
Whitehall Ra.. Garden City 5. N.Y. 11530

BODYBUILMNG At Homa, Free bookiet geees ineiders
socred, st NEW ways 1o build BMGGER, mons powarul mus-
cles. Amencan Tian, Box 6892, Laswood, Kansas 85208

SPORTING GOODS AND EQUIPMENT

SPORTSMANS UTILITY KNIFE — 12 tools in an. Stain-
less staal, compact, parfect for feharmen, campers, hunbers
and handyman, $6.85. Stewar's Premivm Products, 2231
Scodt. PM1, Des Plaines, IL 60018

GENUINE goatskin wene sack. Gread lor hikers, cychsts,
campers. Holds one quart. Sabsfaction Guarantesd. 5505 w0
Practical Products, 15008 W. 87 Streel #28, New York, NY
10024

HOVERCRAFT PLANS & PUBLICATIONS Calwiog,
$1.00. Lansing Agvo-Manne, PO, Box 27655, Lansing,
Michagan 45509

170 POPULAR MECHANICS

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOLR OWHN - Travel Trader - Fifth Wheales - Motar-
heime - Campes - Pichup Cower - Plans - Patterns - Kits -
Cataleg 31 - Glen-L RA-¥e 9152PM Rosecrans, Box 768,
Bebhiowar, CA S0708.

FISHING, TACKLE, LURES

FREE Sirker Mold Catalog ower 100 molds 25 shapes,
Carmen's. Box Z20PM, West Newlon, PA 15080

(Continuad on next paga)



FISHING, TACKLE, LURES
{Continued from i
FISHERMEM! Plastc Worms. Samples $10.00. DS, Depl.
PM, Box 27, Judson, Texas T5660.

SPORTSMEN'S Vides Tapes. Cataiog 32.00. DMS, Dept.
VPM, Box 27, Judson, Texas TEG60.

SOLAR & ALTERNATE ENERGY

FREE HYDROGEN FUEL and Owygen Generalor uses
Winler and Solar Calls. Plans mnd Ki 312,00, Prairie Powes,
Box 8281, Edmonion, Alberia, TéH OLD, Canada

HOME CRAFTSMAN

FSHERMAN'S dry lly assortman. 12 tamous tys complate
with case. Sabstacton Guaraniped. $5.95 to: Practicsd
Products, 1500 YW, 87 Stresl #2B, New York, NY 10024

GUNS, DECOYS, HUNTING

BEEMAN HIGH POWER ADULT AIRGUNS, Fine Fire-
arms, Magnum Slingshot. Guarantzed best pnces lor the vary
linesd. Uinexcalled power yes, bul move imporianty; unequal-
led accuracy, ingger acton, durability, ownarship pride. $1
Libeteme Fepair Pobcy. Menlion code PMC tor FREE Alrgun
Catplog Firearm infocernaton. Add $1 for fast mail, Beeman,
A7-PMC Paul. San Ralesl, Calif. 94503, (415 472-T121, 24
Thowrs,

BATTERY REBUILDING SCHOOL

AEBUILDING and mconditioning inforration prices. $3.00
postage’handing. Sun BatieryMoore Tool, 10415 US B8,
Sabring, Flafida 33670,

ENGINES, MOTORS

BANKRUPT SALE! 3B6cc two cycle engines. Compisie
with slactrc slad, carbureior, manuabs. Brand mew - 5250
Save HundredS. Hydratech, Bax 14444, Lang Beach, Ca
SOB03. 213-424-80%4.

TOOLS FOR SALE

WOODEN TOYS, plans, parls. wheeis. Calatog $1.00-
WOOD CLASSICS, Bou 3890, Everson, WA 88247

OVER 400 WOODWORKING DESMGNS! Create proitabie
loys. gilts. whimgigs, folk ar, household Sccessones and
more! Brochure PLUS Sampis Pattern only $2.00. Accers
(BP-38), Box 262, Danvers, MA 01923,

WODDCRAFT PATTERNS, Windmills, Wishing Wells, Bird
Houwses, Feedars, Fiying Duck. Pheasar, Ouidocs Plantars,
Celmlog 5$1.00. Crakers. 11840 US. 27 Morth, DeWin.
Michigan 46820,

MAKE WOODEN TOYS - PROJECTS - 100's Plans, Kits,
Harehwood Parts (loy, crall, heniture), Tooks, Wood, Suppies.
Color Calalog 51.00. (614) 484-4363 - Cherry Tres Toys,
Balmont, Ohio 43718 - 0369

HARDWARE CATALOG 51.00 Relundabie with lirst order.
The Biewar's, P.O. Box 12, Wills Peant. Texas 75169

WORLD'S LARGEST CATALOGT Thren pounds 704
pages. Ewery Tool Supply, Machne Imaginable S5.00.
Astundable. McKilligan, PM-3-86, Johnson Ciy, Mew York
13750

BATTERY CLOCK MOVEMENTS. Below wholesals
prices. Best Cwality Catalop $1.00 (refundable). Yankee, Box
25, Themmpsan, Connechicy 06277

BOLTS, SCREWS, TOOLS, WHOLESALE, DMRECT.
Guarsntesd. Calalesy $1.00 [Felundabia). Camelot, Dapl. 44,
Bon 85, Brestol, Wisconsn 53104

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machings wih Walking Feat, Com-
plate neady to use—only S488.00. Thompson Madel FW200-
AVAILABLE FROM YOUR LOCAL DEALER, or rder direct.
{Master Charge-Visa). Dalhe Mg, Inc., PO, Box 12110,
Lubbiock, Texas Te452— Phone: (BOG) 7446774

MACHINERY, TOOLS £ SUPPLIES

@° METAL Cufting Lathe 5104.50, Taig, 15048 Prochor,
Ingsiry, CA 91746

BEST Prices, Woodworkors Machnery Catalog. Fres.
McKiligan, PMCBE, Johnson City, NUY. 13780

LATHES, Mills, Toos, Many manuiacturers. Blee Ridga,
Box E3EV, Hwricane, WV 25526 1-B00-BT2-6500. WV
1-582-3538. Catalog §1.00

SMALL FOUNMDRY Fumaces, Supplies. Free |tarature,
Pyramid Products, 3736 South Tih Averue, Phosnin, Arizona
BEO4Y

“SHARPEMERS AEPORT" Manthly Newaletiar, Sharpean-
ing Guidebook, Angle Wal Char, Free detalls, Skog
Company, Depl. PM3, P.0O. 22550, Minneapoks, MN 55422

FAVORITE WOOD TOYS, Patterrs, Pars, Whaels, Cats-
tog $1. Toys and Joys, Bax B2BM, Lynden, Wash. 8264

CATALDG FULL-GIZE FURNITURE PLANS - £200.
Pefunded with firgl order. Traditional, Early Amaencan, over
160 Furnilwe Designs, 1425 Sherman, Depl CP-86,
Evansion, IL 60201

FICTURE FRAMING SUPPLIES — Moulding, Matting,

Tools, More - Catalog $2.00 irelundable) — Japs, 126-PC
Sevanth Morth, Hopking, Manesata 55343,
THREE WHEEL SLOT MACHINE

MADE from wood, fun for all withoul payodl, plans $4.00, A
Mikats, 1142 Les Ad., Troy, Qo 45373

STAIMLESS Stee! And Brass, Screws And Bolls. Small
Quantities, Frea Catalog. Etwicl. Dapd. 576, 230 Woods Lane.
Somerdale, M. 08083

MAKE PYC PIPE FURMITURE. Mary pﬂ"\lﬂﬁﬂll'll. Prepka -
able home business. FREE dedads JAL Casual Furnidure, Box
208, Tewkshury, MA 01876

MIMI STORAGE BARN PLANE. 10 delailid sheats, 5500,
Cualty Flans, Box 302, Eau Chaire, M1 48111

FREE TOY PLAN Cafalog £1. Poanut Buttar Tows, Box
296PW. Oasipee, NH. 03884

BEST Euunw Furnidiaa Plans. Catalog §1.00 (refundatbdia).

BANDEAW BLADES, Any Sire. Free Merature. King Saw,
6541 Tidewater Orive, Norok, Vieginia 23509

H, mark Associates, Bos POVPMA, Flomal Park, Mew
York 71002,

STEEL. Aluminum, Brass—Sheel, Bar, Shop Supphes,
Plans. Write: CEI, AR, Box 163 Cameron, IL 61423

CARBIDE - TIPPED, Cwcular Saw Blades. Froe Memture
Blades, 801 Depl. 2 East Harrison, Seaftie, WA 5102

GERSTMER Tool Chasts, buy faciony direct and save. Send
for free brochure. H. Garstnes & Sons, P.0. 517, Dayton, Ohio
45402,

WELDING, SOLDERING, PLATING
“WELD LIKE A PRO"" (booidat} Whips, i P

WOOD, WOODWORKING

FREE WOODEN TOY PLAN 34.00 Value. Send 31,00 for
postage. Toycral, 607-PM3 East Main, Waynesborn, PA
17268

MAKE your own work bench from a laminated table top.
Southarn Pine, Box 1058, Bay Minate, AL 36807

MULTIPURPOSE UTILITY SHED: This 12 = 18 structyre
5 ileal for slonng all lawn and garden egqupment, ncluding &
tractor and compact car. Special laatures inchude “a 7-f-wide
ovarhesd parage door. "Fold-gown stairway and axienor
doors, lor convenient access to the storage ioht, both ane axitra
wide for easy handling of building of materials. “Buh in work-
bench wath rof-ou! slorage bins below and cabinets above
prowide planty of work room. (PL-4/85% - §17.50) Write: Populsr
Mechanics, P.O. Box 1014, Radio City Stafion, Mew York,
MY, 10101

HOME BUILDING & REMODELING

BUILD'REMODEL YOUR HOME. Mew Kil Erases Doubts,
Estimades All Costs, Gats Loars. 5585 Wiliam Stuey,
20705 Smallwood, Birmingham, Ml 48010,

8O0 paris for WINDOWS - PATIO DOORS - STORM
DOORS - DRAWERS - CLOSETS. FREE PART IDENTIF-
CATION SERVICE. Repair matructsons for doubde hung win-
dows. Wond Snap-in window grilles, Catatog $2.00 refunded
with frsl ceder. Visa. Blaine Window Service, 1821 Blaine Dr,
Phi-16, Hagerstown, MO 21740 (301) Ta7-2590

PLASTICS

CASTOLITE Liquid Plastics. Crysial clear, colors, For cast-
ing, ambadding, coatng, fibarglassng; in indusiry, laborsio-
rigg, crafl work. Feprduce your desgns with our mold mate-
nals. Calmiog $2.00. CASTOLITE, Dept BEC/FM, Box 381,
Woadsloek, IL G008B.

BUY guarentesd repiacament plastc fumiture $4.00 inige-
mafion. Plastc Man, 6223 Maple, Box 4237, Omaha, NE
BA104

DO IT YOURSELF

ELECTROPLATING kils. compiate. 51795, Free Dwialls,
Judsonco, 321PM Chares. Cheroles, LA 51002,

ELECTROPLATIMG. Complete amatour's bprtbook, Al
matals Electroplale mitaiic nonmetlic Bems 511.95. Details
Iree. Tropse, Box 85-P3, Palm Bay, Fiorida 22005

BELT BUCKLES tor coins of slones, spacially bucklss,
jewalry mountings, cut slones, clock works. Wholesals cata-
iog 25z, Eloxite Corp. B06%2 10th Stresl, Wheatland,
Wyoming 82201

INSTALL YOUR OWN [N GROUND SWIMMING POOL for
a8 low a8 §1,686.00, Cheswick Pools, B, #28, Cheswick, Pa
15024, 41 2-274-6400

APPLIANCE REPAIR - Book written by Retired Service
Technician shows BSECRETS, FREE DETAILS. DLR
Publications, 713 Siversione, Fichansson, Texas TS080PM

“PROFESSIONAL" GIANT SCREEN PROJECTION TY—
"Don't be fobled by cheap imitations”™ . . . “Build tha bast for
homae or high prodit with lenses and screens utilized by SONY,
ZENITH, SYLVAMIA, and MAGHAVOR!". . . Simpla con-

siruction! . . . lllustrated inlommaton and complate parts cala-
log $2.00 . . Monay back guarantes! . ., POLLVISION, 18TK
Cypress 5, Throop, PA 18512

HOW! ., . . REPAIR TV'S . . . EASY. Serviceman reveals

SECRETS. Wre, Research, A1, 3 Box 601EN, Cobvlie, WA
Eh114

COMPLETE In-Ground Swimming Pool Kits irom $1585.00.
Fres Brochurs and Price Lists. Burnett, 4601 Bunierhill, Norh
Listie Fiock, Arkansas 72116, 1-800-251-4663 Ext. D10,

TERMITE repair book. free informaton. PO, Box 7654, San
Jose. Ca. 95150

AEPAIR MOST ANY TV .. . EASILY! Wiita: Caltrorecs, 802
Mana, Wandsor, IL 81957

TIRED of buying razor blades? Biade hong with insinuc-
fions. This tool really works, 57.50. Patard pending. John H.
Henry, AL I, Box 56-B, Beaver Dam, Wisc 53818

CHERRY, DAK, WALNUT, MAPLE Boards. Small Orders
Our Speciafty, Send §1.00 for Listng (Refundabie). Park
Timiber, P.O. Box S58P, Dvchand Park, MY, 14127

Mustrated $2.95. Consbrucisdn Specialty S&ﬂﬂs,mE
Simmons Ad,. Edmond, 0K 73034

ENERGY SAVING

SAVE ENERGY! SAVE MONEY! Lighfulb saver convers
altarmating o dwect cumenl, exiends hghibulb lile appro-
madely ten years. Set of & bor §5 85 plus $2.40 postage. Guar-
antead. Catalog $2.00. K. G. Ganes, Depl. A, 1566 Marbwood
Circha, Charlodte, NC 28212

FIREPLACES and WOODSTOVES cleaned AUTOMAT
CALLY. Easy, Quack and Sale wah the ASH GEMIE. Sand for
iusirated brochure, Plaase enciose §1.00 posiege and han-
dling to: Alr Tech., P.O. Box 521F, Sutton, Nebraska B8TH

WOODWORKER'S supplies catalog® . . . Hundreds
veneers, |oymaong, luming squares, canng blocks, hand-
woods, paliems, baoks, cane, dowals, pags, spindies, maral
Bargain offers included Send 51.00, Morgan, POTM3Y, 1123
Bardsiown, Lousvile, Kemfucky 40204,

PLANS, BLUEPRINTS, PROJECTS

PLANS FOR 1004 TOOLS, Catalog 51.00 Relundable.
Wood-Mal. 3314 Schall, Pecria, Il 61604

GOPHERS Leawwe Your Yard Fast! Guaranised Method -
32.00. Pacific, Box 1015, Mational City, CA 92050

HEATING & AR CONDITIONING Brand Mama Boilers,
Fumaces, and Air Condilioners. All Makes and Models - Low-
osi Prices. Boilers - 585,00, Furnaces - 52458.00, Central Ar
Condilioners - 5395.00. Do It Yoursall & Save. Wrile:
Haalmastarg, G540 W. Lawrancs Ava., Chicags, || 80630

PROJECTION TV . .. Corver your TV o projact 7 Food
picture . . . Fesulls comparable o 52 500 projeciors _ . . Total
Cos less than $30.00 . .. PLANS AND 8 LENS 51885 ...
liustrated indcemation. FREE. Macrocoma-BG, Washinghon

, Pennsyivania 18977, Creditcard Ornders 24HAS,
{215) 7362078,

TT INNOVATIVE BARNS, WORKSHOPS, GARAGES.
Catalog 34, (REFUNDABLE). ASHLANDBARNS, 990FM
Butiprcnaed, Ashland, OR 97530

(Continuasd an next page)
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DO IT YOURSELF
Continued from

HNEW T.V. PROJECTOR LENS, TURNS ANY T.V. INTO
PROJECTING T-FOOT PICTURE. Lens And Plans 51695
(MONEY BACK GUARANTEE). FREE Infprmation. Angel
Giks - BP1, 8481 Attartic - M108, Long Beach, Caliomia
B80S

TROUBLE wih your “HonoyDa" progects? Sand 35085
SASE and the duotails, we Send you the specihcs on how 10
remoded or build. Jack - Bax 1348, Welace, idaha B3873,

PRADFITABLE EASY FUN Beautihul Furniure From 2+ 4's
Pholos Pians Only $4.95 Ov Detaits 25¢. Dgit-LUr-Solf, Box
BTP, Syracuse 13205

UPHOLSTERING SUPPLIES. 51.00 for catalog. Variety
Producls, Box 566F, Lafhrup Village, Michigan 48078.0568

4,327 Calalpgs lsled. Sources for Anything! 5500
Directory, Box S2453N, Aiara, Georgia 30314

DUTCH TREAT Do-#-poursell plans and matructons. lor
buihding your cwn Dulch Mini Bam. Attrectre and practical,
Ofters arge slorege area — 107 = 132" with B feet ol haad-
room. Detaided drawings and materials &si, (B-1278—35.85)
‘Write: Popular Mechanscs, P.O. Box 1014, Radio City Stadion,
Haw Yor WY 10101

ARTS, CRAFTS, SUPPLIES

LEATHERCRAFT Suppiies catalog, focls. $1.00 |Rafund-
sble.) Craher, Tom Bean, TX 75488-0776.

STAINED GLASS SUPPLIES Complete Calalog 5200 (re-
fundatie). Sunshing Glassworks, 3530 Hadem, Dept CT,
Buffalo, NY 14215

CLOCK WORKS. Wood clock blanks, rockhound suppies,
belt buckias, cul sthres, #ie. Wholesoke catalng 252, Enete
Corp., BDBYZ 10th Stresl. Whealland, Wyoming 82201

JEWEL-lcg crystal sions Clocks. No beo ever abia!
Kitstfinishad. Steabar, P.0O. Box $463P, Andoves, N.J. OTE21

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127.

“GETTING Started n Stained Glass™ 51.00. Whittamong,
Bom 2065T, Hangwer, Mass. 02339,

WOODCRAFTS: Catalog 53,00 (rafundable). Larsan Wead
Manufacturing. Box 872P, Park Rapads, Mennesola 56470

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOON for Fun and Monaylll Friee booklet!”! Caroons,
Box 408148, Detrail, Machigan 46240

LEARN SIGM PAINTIMG, Carooning, Pinstnping. Free
Catatog. Keutmann Compary. Canterown, Mesouri 85003

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR 2" - NAPOLEAN Modal CANNON
PLANS, 58.00: CATALOG $1.00. Green-PMI8, Box 832,
Shatimar, FL 32678-0832

RADNO CONTROL Arplanes, Boats, Hebtophiers, Suppliss.
Big Dwscount Catalog $5.00 [Retundable), Modelars Supphy,
Box 310P, Echects, AL 36024,

SAILBOAT in batthe secrgt revaiied, plans $6.00. Laundon,
Box BE4, Hamburg, New York 14075

“WORKING STEAM MODELS!" KITS or ASSEMBLED,
Tracions, Locomotives, Limousing, Roadster, Treck, Engines.
Two Steam Boohs tofal 59 Color pages 5495 [Aehundabie),
Colorad Circular §1.00 Winter Discounds 20%. Deamond
Entarpreses, Dapl. PMF, Box 537, Alexandra Bay, NY 13607,
{B13) 4751771

SAVE MOMEY on STEAM ENGINE KITS Fast dalivery on
guality American mate power models. Free lustrabed facts.
P. M. Research inc., Dept. 7, RD#Z Box 29, Welgvile, NY
14855

MAGIC TRICKS, JOKES,
VENTRILOGQUISM

FREE Catalog! Thengs you maver knew exslod! 1600 Now-
oflips, Jokms, Tricks, GScience, Hoblies, Sporls.
Johngon-Smath, C-1013, M. Clemens, Mich. 48043

LEARN VENTRILOCUNISM! Guaranteed Instruction, Sup-
phes, DUMMIES. Iniprmation Freel Maher, Box 420-PM,
Litiheton, Coloredo B0160,

172 POPULAR MECHANICS

HOBBIES & COLLECTIONS

MILITARY Madals Cataiogue $1.00. Subsorphon Yeasty
$6.00. Viernon, Box 138TPM, M. Baldwin, NY 11510

MAZI - Coflectors, Ous Supar 256 Page Fully ihustrated Cal-
slog. SA00: W.W.#2 Lid, Bow 2063PM, SL Louts, Mo
63158

BASEBALL CARD SETS FOR SALE. 1986 Topps (792
cards) $18.05, 1966 Flear (660 cards) $18.75, 1685 Donness
(650 cards) $21.95, 1985 Topps (792 cards) $19.95, Al sets in
mind condition - Add $2.00 postage per sei. Catalogs FREE
with onders or sénd 35,00, We accepl Visa - Mastercard &
C.0.0. FAST SERVICE. Send orders ho: Howards Con
Shop, 115 East Main 51., Depl. PM, Lepsic, Ohio 45856 For
CO0 or VISA - Mastercard cerders call Day or Might
1-415-943-2612,

MATI & Histonical Miary Coliectinles. FREE catakag. HMA,
Bex 1B06FS, Lalayetie, CA B4548.

DECALS, EMBLEMS, PATCHES

100 Défterenmt LS. 25g, Approvals. Bradiey, Box 425P,
Midicthian, VA 23113

CAMADA. 50 ddfarent 25¢. Approvale. Oroaziey, Bow 1-C,
Samia, Ontario, Canada MTT THE

BARGAIN 100 Warid-wide Stamps 25¢. Guality Approvals,
R. Parker, Box 143, West Brookeid, MA 01585

50 DIFFERENT Oid U5, batwean 16861 and 1839 - $1.00
Ed Roush, 423 Shepand, Mansfield, Ohio 44807,

CANADA siarier paciost nciuding commamonatves 10,
appir-als. Harley Boatdman, Lithe Valley, Naw York 14755

FREE Gift With Firet Purchasa. ULS. Approvais And Wan
List Barvica. 20¢ ior Handling. The Stamp Boutigue. P.O. Box
458, Madison, N.J, 07840

101 Larga Pictorinls 502 whon requesiing worldwide
approvaly. Benat, P.O. Box 210244, Dallas, TX 75211,

50 AUSSIA 25¢ Worldwide Approvals. Birnell, 2304
Haneock #80, Auslin, Taxas TA758

CUSTOM EMBRAOIDERED EMBLEMS, PINS, DECALS.
Fresa Quodes. Rush Skech. Stadn, 61F Jane, M.Y.C.
100714, (213) G29-2283.

WHOLESALE Prices - Fachory Derect- Embroedersd Em-
blams, Caps And Pons - Free Calalog. . Witex, Box 77-PM,
Paterson, N 07503

SELL FLAG DECALS - 500% Profid. Send 2%¢ and SASE
for spmple and sales informaton. Advertsang loess, Dept P,
P.0, Bax 2178, Springfiekd, L 62705

ANTIQUES, RELICS, INDIAN GOODS £
CURIOS

FREE List to Sesous Colleciods. 30,000 indian Aridacis,
Pols, Spears, Axes. Slate, Baadwork. Caddo Tradng, Basx
69, Murfressboro, AR 71558

INDLAN rehcs List 35¢. idensdication Book $10.00pp. Arrow-
haads. alc. samgples $16.50pp. Secrists. Deeried, Mo,
G474

BUYING ARROWHEAD COLLECTION, write descrbing
quakity, bypes arilacts, oulstendwg pesces, whene found,
price, Collins, Sude BOS, 2001 Bryan Tower, Dallas, Texas
TR

STAMP COLLECTING

WOW! 50 AR Different Germany 2%¢| Super collection of
gerwinge Gemary Commemoratives, Delinitives, Airmails.
Hgh ¥Yaless Frés Big Calaks) Also fine Slamps Inom our
approval senace, Buy what you ke Return talanca promptiy?
Sand 25¢ today! Thank you. Jamesiown Stamp Co.. Dept
AJEPM, Jamestown, NY 14701

50 YEARS Oid figpen dfleani Uniled States. owvar fifty
yeard old—26¢ wilh appeovals. Jaxon, Box C11-P, Mew
Rochalie, Mew York 10804

FREE!! Beaulilul Samps. Gold, Séver, Other Approvals.
Dadar, 21127 Fleetwood, Harper Woads, M| 48225

UNITED Matons 3 Complede Mint Sets 25¢, Approvals,
Competia, POB 1505-M, Lake Placid, Florida 33882

BREATHTAKING Bamutiful. 50 Different min Monaco pec-
lonals commemaratives anly £1.50 with mml complete set
approvals. Pagoda, Box 132P, Sdney, Ohio 453685,

WORLD Wide Stamps mounted in books on approval 2¢
and uwp. TRUST STAMP COMPANY, P.O. Bax 100-P.
Jamaica, MUY, 11435

FREE Sumpnse Collection with approvals. Gould, Box 2130,
Pataluma, CA 54953

OME! Two! Three! Cent Stamp Approvala! Regardiess Cal-
alog. Kioster, 4164 52nd, San Diego, CA. 82105

"WHOLESALE" U.5.—Foneign Pricslist and calalog Froel
Everylteng Guaramesd. No Approvals. Schasder, Box 1240,
Grand Rapids, Michigan 43501

"INVERTED ERROR™ + 100 Different United States, SDe
with approvals. Luray, P.O. Box TO8E, Siver Spring, MD
20807

FREE L.5. Minl Sel, Approvals. Hidebriend, Box 4867,
Santa Clara. Calilorma 95054

35 DNFFERENT Oid US Bewenwe Stemps 51.00
‘Winchester Stamps, Box 3582, Mansheld, Ohic $4807

U.8. § commemaridive plale Bocks of 30 mif comimeno-
rafives $1.00! Approvals. Gordon Davison, Mokomis, FL
1asns

200 DIFFERENT Cangda $1.00. Approvals. Qusbaphil,
Box BBM, St-Jeroma, Canada JTZ 5T7

FREE prica ligt lor Canadian stempg, DamallLighthouse
abums, supplemanis and accessones. Ken's. Box 3318,
Aevelsioke, B.C., Canada VOE - 280

APPROVALS Denmark, Fintand, iceland, Norway, Swe-
den. Nordic, 5144 FAh-Maylah, Oshiosh, Wi 54801

50 ULS§. Maostly Commamoratives Plus Mt Souvensr Sheel
25c. Mo Approvals. Gibsom, Box T, Wiliamstown, N.J
DR0S4-0489

FREE! Big Bargain Catalog - New Edition Esting thousands
of bargains including U5, & B.NLA, slamps, packets, dlbums,
Accassories and SUpDiles. Al line SIMOS from our Bpproval
sarvice, Buy only whal you lika., Relum balance promptiy?
Thank . Jamestown Stamp Co. Depl. E36PM,
Jamesiown, NY 14701

100 LATIN AMERICAN 5100 with aftractive approvals.
Jaydes, 3995 Sandy Hil, Buhoed, GA 30518,

$15.00 COLLECTION: $1.00. Approvals, thied catalog
Gaing, T18-5 Sixieenth, Matioon, IL 51938

SPECTACULAR! 300 Braathtaking Starps from 38 Coun-
triea. Onily $7.00 with lalest bargains &nd sensational approv-
als. StarmpafPhs+, Depl MCE, Box 9R2F, Toronio, Canada
b4y 23

FREE 100 Canada with request of Waorld Wide approvals.
Bringr's, P.O. Box 5607, San Mateo, Cail, 84402

ISRAEL 15 Defferent 10¢ Approvals. Sam Charen, Box
BBE, Dalrary Beach, Florida 33444

107 Ditfarent Trangles, Space, Anemals, Eic. $4.00 Value
Only 10e. Approvais. Fayetie Gtomps, Depl 4180M,
Fayaftevilla, NY 13068

100 DiMeror United Siaies And British Commonwealth
Commemcratives One Doliar With Approvals. 585, Box 208,
Wales, W 53183

GRENADA, "Space”, Ofympic, LISA "Bi-Cantennial” Col-
jections - Free! " Wiliam Desms, 226C Aace,
Revenswood, Wesl Virginia 26164

FIFTY US. 252, Approvals, Zanslich, P.O. Box 204P,
Oaklyn, New Jersay 08107

FREE 25 World Wide Stamps Plus Free Catalogus With
Cwar 2,000.000 Stamps. Np Approvals. Jefleres, 28311
Franklin, CX34, Southlaid, Michigan 45034,

WORLDWIDE 100 Diflerent Baaulies, 25¢ Approvals. J.D.
Michasi, P.O. Box 2273, Martinez, CA 94553

COINS, TOKENS, CURRENCY

PROFIT from coine. Informatan for new and axperanced
coliectors. $3.00 to Red Jacked, 104 Kosxomo Sireel, Box T,
Depow, NY 14043

BILVER half-dofiar, $2.00. Catalog. Chesscoun-85, Box
153, Wyoming, PA 15544

CLUBS & SOCIETIES

NEW FRATERHMAL ORDER For Man, Wamen $10,00
Annuaty. FREE Owtails. Gator, 781W Oakland Park, Fort
Lisycherdale, Flonda 33311

PLAYS, SONGS, MANUSCRIPTS
POEMS, Songs Wanled. Free RecordingPublishing.
Broadway Music Productions. Bow 7438FM, Sarasofta. FL
335TB



MUSIC INSTRUCTIONS & INSTRUMENTS
ACCORDIONS, NEW, USED. Eleciric, slecironic, Cordo-

voms, concertings, Bufion Boxes, Hohners We Buy, Sel,
Trade, Exchange, Repair, Tuna, 50 Years Experience. If Deal-

Mile, Datroit. M 48205 313-527-1585

INSTRUMENT its! Build Agpalachian and hammered dul-
climars, banjos, mandoling; even harps, hapsschonds. Frea
Catalog, PM Hughas, 4410 Wast Collax, Denver, CO 80204

PIANOS, PLAYERS, PUMP DRGANS. Robuld and repair.
Catalog of “How-To'" books, 52.00 (refundable). Vestal Press,
Vesial 11, New York 13850,

VIOLIM, GUNTAR, eic., making materals. accessones,
books. Catalog, $1.00. Intermational Luthiers Supply, Bow
580307, Tulsa, 0K T4158

ACCORDION Top Brands, Cordovex, Buy Dinecl. Tremen-
dous Discounts, Trades accepied Free biochure. PM,
Accordion-0-Rama, 16 YWaest 18th Sireadt, Nn‘fm.m
10011

INTERMATIONAL VIOLIN COMPANY, Catalog for instru-
Mmani Makens, repairens. impored ionawood, iools, vamishes,
e, cases. Europasn irsiruments,
m.mmﬂmmmmm Caanfog §1.00
includes 10% discount cevtilicate. Dept. HC, 4028 W
Beiveders Ave,, Balimora, Md. 21215,

POEMS Wanted. Cash Awards, Nathvile Mo, Box
A00CPM. Mashvifle, TH 37204

SELF IMPROVEMENT

LEARN 10 languages aach year whie siriding, driving, 200
Languags Club, Bow 1727, Beverly Hifs, Casf, 90313

STOP smoking in 5 days. Free details. Sell Addressed,
stamped snvolope. Box 4434, Las Cruces, MM BB007

DISCOURAGED? You can have a now [ife! Send 51.00
with narme, address, AND age for Bible lessors, The Mailbox
Ciub, 404 Eager Rd., Valdosta, Ga. 31802

CHOODSE from over 300 sall-improvement Dooks. Yne bo:
Lec's Gifis and Specialiles, 3517 Wappato Court, Bozeman,
MT 59715

STOP SMOKING! With this halphs bookiet you can! Send
$2.95. Colins Punlishing, Box 256PM, Murdock, FL 13338,

EDUCATION & INSTRUCTIONS

BE A PARALEQAL-Handle your own legal affairs. Accred-
fed Attorney nstruction. Home Study, FREE CATALOG.
Bouthemn Career Institute, Drawer 36PW-2158, Boca Faion,
FL 33427, (205) 366-2622

SUPER-INTELLIGENCE method sent Froa!
EDEMP, Box 1462, Glendora. CA 81740

TERMPAPER ASSISTAMCE. 1527TE papars avallabls!
Mé&-page calalog—rush $2.00. Research, 11322 Idaho,
#2065, Los Angehss 90025, OR, CALL 213-477-8226,

LEARN Sowing Machine rapairing. A profitabile Trade. Easy
io bparn, Free detmis. Sewing Canter, 187 FR, Fochelle, GA
079,

HIGH SCHOOL DIPLOMA AT HOME. MO CLASSES. Low
cost. Intarmation FREE. Cil ol free 1-800-228-5600 o write:
American School, Dept. #345, 850 E. 58t St, Chicago, 1L
80837

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARN-
NG POWER. Complete your BLA., MA, P RD., or J.0." Crad-
It for worklsaming expenence. Mo classroom attendance
reciuined. *Aegsiered with Calidornia Commities of Bar Exam-
iners. KENSINGTOM UNIVERSITY, 330 M. Giendala Ave.,
Ghondale, CA 81206, In Calif. (B30 421-5115. ext.B4. Other
Sitales, (BO0) 423-2405 001 84,

L-EARN Clock Rapair, State Approved. Froe Catalog.
School of Clock Repair, Am M, Sques Villags, 7 Cambridge
CL, Toms Fiver, NJ 08753,

STOP HOW! DON'T MAKE ANOTHER MORTGAGE PAY-
MEMNT . . . unil yoiu have read this booklel. Posséle savings of
510,000 to $30,000 of intenest, Sand $3.00 1oday for increditdy
simple method. Gremann, P.O. Box 5433 Roancke, YA
24012,

TYPEWRITER Rapair af home

Woneymaking carper.
Typewdiber Inst, 14TA Crooks, Paterson, NJ 07503

LOCKEMITHING. Froe book, Lockamithing Institute, Dept.
A10-036, Litte Falls, MJ 07424

HOMEOWMERS - Save thousands m morigage ntores
paymints. Send 52.00: AK informaticn Enterprise, PO, Bax
180, Dapl. ACT, Plano, Toxas 75086

DETECTIVE Iraining home-shudy program. Free informa-
Bon, Giobal, Box 191 PM, Hanowve:, Mass 02338

IDEUT. 18; Joel; Malachi; Acts; James Evangeliza. 1127 NE
Fifth 5t, Ccala, FL 32870

LOCKSMITHING, Linvarsal School of Master., Cormespon-
dance and Shop Treineng. Box 214652FM, Sacramaento, CA
95821

UNIVERSITY DEGREES By Mail. Accredited Bacheiors,
Mastars. Ph's. Freg Facls Fovealed. Careers-PiL), Boa
AT0BBE, Tulsa, OK 74147

SUPERLEARMING! Triple leaming speed through muskc!
Devalop ; confrol ghness: access pofenials.
Free - book axcerpl & calalog. Superiearning, 450-P3
Seventh Avenue, N.Y.C. 10123

WHY HOT INVESTIGATE COMMERCILAL DEEP SEA DIV-
ING AS YOUR CAREERT Our Graduates am working word-
wide making excallent money, Send §5.00 (lully retlundable
upon enrolimant) for calaiog containing desclosures, credon-
ligde, courss outlice, amployman siatistics, nstructor qualifl-
cabions, progreds elandards, brancial assisience fo: Divers
institute of Technology, bnc., P.O, Boa TO31Z, Dept, PM,
Saattha, WA B210T

WORLD WIDE COLLEGE of Auctioneering, Inc. The origi-
neal— S0-yre. —Wiorids \arpest! Term s0on. Approved lor VoA
Fres catalog. COL. GORDON E. TAYLOR, Box 049, Dept.
19, Mascn City, |4 50401, 1-800-258- 7258 Ext. 5242

EMPLOYMENT INFORMATION

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTERI
Colorado, idaho, Montana, Wyoming! Curmenl opanngs - All
ml FREE IMFORMATION!! intermountain-L, 3115

Haneack, Springs, Colorade  B09O0T,

1-31!&-53!‘.1—?4?3 X112,

unnecessary. LS. 112 Couniries. Free repod. SASE. Maring
Emploryment, Box 207, Central, IN 47110

FREE . Leam Auctioneering. Mashalie Auction
Sehool, Box 180, Lawrenceburg, Tonnesses 30464

FIREFIGHTING Earn 520,000+ . Learn How SASE. P.O.
Box 402, Alpme, CA 82001

AUSTRALIA — Openings Mow! Top payl Transportiaton,
Plus Workdwice kstings: $2.00. Jobworkd, Box 681E, Cyprass,
Ca 80630,

OVERSEAS U5 Jobs Avadable. Unfimited opporiurities.
Write for application. Employers, Box 3238-G, Gull Shares,
AL 36542 or call 205-368-2500.

AUSTRALIA WANTS YOUI By Payl Transponation! New-
ost E Handbook—$2.00, INTERMATIONAL, Box
19107-A0, WASHINGTON, DG 20036.

OVERSEAS . . . 525000 - $585,000+. Free RAsport!
Empiloymant. Box 19760-A0. indianapolks, IN 45218,

FOR INVENTORS

PATENT AND DEVELOP Your Invirion,
ent Agent snd Licensad Professional Engineer. Send
FREE PATENT INFORMATION Evary lnvartor Should

Pﬂ
for
Have.

Richard L. Meller, 12 Parkside Drive, Sulle M, Dix Hifls, NY
11744, (518) 499-4343
INVENTORS! Can you peofit from your wea? Call today

Whmdmmwﬁh your free
information peckege. Cver @ oecade of service. AMERICAN
INVENTORS CORPORATION, B2 Broad Sireet, Dapl PM,
Wesitield, Massachusetts 01086, 1-B00-338-5856 In
Massachusatis call {413) 588-3753

RONPROFIT Foundation helps nventors. Fres recording
farms. Fras evaluation. AMikated imveriors Foundaticon, 501-8
lowa, Colorado Speings, CO B0S00, Or Cal
1-B00-525-5685.

REGISTERED PATENT ATTORMEY Washingion, D.C.

Swbwb. Donald A Kettestnngs, 414 Hungerford Drive,
Rockyite, Maryland 20850

FREE: Patan! Search Infarmation: Agosting's, 101-A Spring
Stresd, 5. Augusiine, Floride 32084

indivicual Inventors, ESD Associstes, 2001 Jefarssn Davis
Heghmay, Adington, Virginia, Suite 3044, 22202

BATENT IT ECONOMICALLY! Fres Deinds. Licerssd
since 1958. N, Raner, 2008 Fondulas, Richmond, VA 23229

INVENTORS! Save monay. Gal your own patent. Step-by-
slep, layman's . Send 56,45, Do-N-Yoursed Prlent
Guide-PAL Box 2774, , PA 15230,

INVENTORS: Leam how I submit your idegs 1o mdusiry.
Call free 1-800-528-5050, Canada 1-B00-528-6060. X831,

INYENTORS: Free information on olfering your invertion
for sale. Kessler Sales Corporation, C-5-F1, Fremont, Ohio
A34]

HOW you can gat rich from your idea « invention, Free infor-
mafion, Discovary, Box 43772, Austin, TX TET45,

m:umnrmpmmmnm.m
Search. 25081 Castiewood, El Toro, CA S2630

INVENTIONS WANTED

HEW idea? Amencan Patent in Washington, D.C. Geta
Resuma! Best! References - Frea Kit - 1-800-257- TE80,

EARM ROYALTIES. NUPRODUX INTERMATIONAL,
1377 K STREET, #203, WASHINGTON, DC 20005

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Patmarn. 77 Fulton, 260,
Financial Disinicl, Mew York, NY 10038

PLAND TUMNING PAYS - Piano tuning - Elsctronic organ
sarvicing. Learned sasily a1 home. Free booklel, Mées Bryam
School, P.O. Box 20153, Sacramento, CA 35820

BAGER TO MAKE MONEY? Winte for free details! Mo oba-
gation. Career & Oppariunity inc., 12555 Biscayne Bhvd. Sulte
G20, Miami, Florida 33181

AUTOSUGGESTION. Sloep-isarning headquarters T apes,
AESOCENON,

FEDERAL Employment (nationwide) Mewsleties, 137-56th
2aznd Sweel, Lawelon, Mew Yok 11413, (Free
Indcurmaaticn].

EXTEMSION And Post-Gradusie Awands in Philosophry,
olhans, 30 subjscts Cumcular free | airmad $1.00 refundabie).
Ragistrar, Susssx Cobege of Technology, Highleld, Danhill,
Sussas, England

RADIESTHESIA, Radionics, Dowsing E.5.P. Courses and
Egquipsmsant llustrated Catalog $1.00 (refundatyle] Established
27 years. Depl PMA, Bruce Copen, Hghfiesld, Danehil,
Sussex, England RH17 7EX.

JOBS-0ORLANDO, FLORIDA. Gresat demand in every k!
Frea repoet. Torora, Depl. 40, 6422 Undne Way, Orlando, FL
22808,

EMPLOYMENT WANTED

ARE ¥OU LOOKING FOR EMPLOYMENT? Try cur Clas-
sified Section! It costs only $6.70 per word, And, if you wish o
run all oo part of your ad in bold capital leters-you can do 5o for
s litthe 25 $7,00 par word addtonal. AL now! Send your ad
i POPULAR MECHAMICE, CLASSIFIED DEPT., XM
WEST 5TTH STREET, NEW YORK, NY 10018

INVENTORS! Have an idea? Don't know what to do7 Call
AlM tor tree information kit Toll Free 1-B00-225-5800

PERPETUAL MOTION INVENTIONS wanied Call
Douglas Stewart. collect. at 817-465-5408,

INVENTORE: If you hawve an invention hor sale of hcanss,
warfis for Irese Booidat saplaining how we can halp you. Kessier
Saes Corp., C-5-1W, Fremont, Ohig 43420

REAL ESTATE & FARMS

NEW ... FREE... CATALOG! Top reaf estabe values coast
o coast! Please specily type propery and localion desined,
UNITED FARM AGENCY, §12-PM West 47ih, Kanaas Chy,
o, 84112,

(Contineed on nexl page)
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REAL ESTATE & FARMS
Wmﬂmmu]

CAMNADIAN Coundry Properties. Our TOth year. Terms
Sl bk amaded §1.00. Dignam Corporation,
Swibe 408, 85 Bloow East, Toronio, Oritang MAW 185,

MONTAMA LAND NEW OFFERING. 20 Acres jor mone]
startivg at $5050. with $150. down. $96.58 mo. Near Baautiful
Yelowsione Fark and Mational Forests. in the haan of nophy
ok, doov. mocse, artelope and turkey hunting. Blue nibbon
troud streams. Guaranieed Access. Insured Tifle and Warranty
Dead. Your Inapaction Weicomed. Free Brochurs, Maps, Col-
of Photos. LARGER WHOLESALE BLOCKS AVAILABLE.
CALL TODAY TOLL FREE: 1B 252-52603.
YELLOWSTONE BASIN PROPERTIES, 1118 N 7ih Ave.
Dept. PM, P.O. Box 3027. Bozeman, MT 58772-3027 » (406)
5875465

FREE REAL ESTATE CATALOGS. Midwesat and South-
oast Sun Bel States. Spectly Property and Area Dessad, Call
or Write: COUNTRY NETWORK. Box 368PM. Ganasville,
MO B5655. 417-6TD-4632

PLASTIC BAGS

HUMNDREDS o Soes, Plain and Ziplock, Lowes! pnois|
Immediate delivery! Free Catalog. Action Plastc Salis.
16600 S4th Lane ME, Minnespolis, Minn, 55434, Tollfres:
1-B00-328-B464.

BUY IT WHOLESALE

EARN MOMEY seding rings, jewelry, buckles, wilches—
buy direct. 130% below retail Catalog $1.00 (refundabie).
Anig-PM. 50 Greenwich Ave., Wansck, Rl 02888

BELTS, Buckiss. Kay Tags, Hat Tacs, Jewsiry. Mora. Com-
phate ling tasd soilers. Hag Profits. Complete dealer set up. Col-
or cataing $1.00 {refundable). Anchor, Bax 3956-PMR, Norih
Prowidance, Rl 02911

CLOSEOUT Jewelry 55¢ dozan, [Cataiog 2%5¢). Roussals.
107-1631 Dow, Arlington, MA 02174

Imports — Deopshp —
& — Frashies — [stampad Ermadopa)
Marnpes, Box 1717PML Highland, knd. 46322

EARM 300% Prolits. Quaity rings. fine jewelry. Buy direcl
Catalcg §$1.00 (refundable). Creahons. €38 Clay, San
Francisco, CA B4111

2000 GUALITY IMPORTS: Wholisale Catsiog $2.00 (Re-
fundabla). AAS, Box S01304(PM), Dallas, Texas 75300

= Fragh, Hol Resporsive Mama Lists of
actual mailorder Buyers. Most caisgores. Compuienzed m
Fip Code Order On Peed and Stick labeds. Guararmeed Dely-
erable! For Brachure Rush SASE toc John Logan, PO, Box
58, AN 605, Wasrenton, VA 22186

DPPORTUNITY SEEKERSMLM MAMES. FREE SAM-
PLE. Veniura-PA, Box 338, Awvera, AZ BE442

GUARANTEED Cualdy Mailing Lists! SASE: Cualisl, Bax
IEIAPMI, Sarslnga, CA 85070

BUSINESS SERVICES

INCORPDRATE wathoul ibgal fias! Friss ookt tells how,
inchades lorms. Call Harvard Business Sarvices, now
B-M5-00ORP,

PRINTING PRESSES, RUBBER STAMP
OQUTFITS

BARCO Type Founders. Type and Rubber Stamps cata-
logua. Mad $2.00 refundabde on first order, 237 5. Evergreen,
Banserwile, G104

TYPE Fonls. Hand Printing Presses, Hot Stampers, Sup-
pems. 120 Pages. $2.00 Deductibke first order. Acme Type.
1720 M. Marshhedd, Chicago, B06E2

MAKE rubber stampa - beg profits. Complete supply and
equipmani cataleg with nstructions. §1 deduchile with ordar,
Star Siamg Supply, 1720 N, Marshiald, Checago 606232

FIND old coins. jewedny, goid nuggeds. New patenied revo-
lutipnary device, Frea catalog. Gardings, 4T23M N, T Ave.,
Phosniz, AZ BN

PROFITABLE OCCUPATIONS

FT. BMITH Ausclion School, FL Seebh, sk, 720003 Rasident
& Home sludy. Veteran Approved.

REPAIR lawnmowers thausands of pats and ipols whols-
sale kst 402, Elwanger's. PM, P.O. Box V, Port Jervis, NY
12T

PLASTERCRAFT . . . Frofiabie Home Business 3000
Moids Available, Dnlnli Lsmr-aﬂl 6251C Memipark, Illnhr
Chig 44060,

SALESMEN-DIST.

MAKE EXTRA MOMEY DURING YOUR SPARE TWMEI
Earn weakly commissions showing our axcling bne of Calen-
dars, Pens and oiher popular Adverlising Gifts, Prompl, per-
Bonal sarvice from AAA-1 firm. Our T7th year, Mo experience
necessary. Mo mwvesimant or collections. Sed your own houns,
Full Time Polenball Writa fo: Kewn Peska., MNMEWTOM
MANUFACTURING COMPANY, Dept. DPMC3, MNewion,
lorwa SOP08

TYPE for printing
Cuaker Gity Type, R.D. 3, Box

. Catalog §1.00/'deductinle 15t crder.
134, Honoybrook, PA 15344

PRINTING SUPPLIES

PRINT YOUR OWN - Priniing presses, type. supphas.
direct wom laciory. Famous since 1872, Send 51.00 lor cata-
log and sampies lo: Melsay Company, DM, Mesden, CT
06450,

QUICK Copy Printing. Low Prices, Wrile: Maticrmnde, 614
Morth Main, Bigomengion, [lnois 81701

BUSINESS CARDS (thermographed) free samples. BG,
808 Taylor, Pittsburgh, PA 15202

SAVE over 50%—Printing. Office Supplies. JMZ, 731
Leroy. Ferndale, Muchigan 48230,

GIFT SHOPPING

FLEAMARKETEERS - 1200+« BELOW WHOLESALE
tams. Tools! Toys! Aados! Housewares! More! NO MINE
MUMS, Ganl Catalog 32.00. OWT, 302 East Main,
Indepandancs, lowa 50644

FIVE POWER LIGHTED MAGNIFIER coemplate wih baster-
ies. Slips easily o pockel or purse. ideal lor theater, maps,
direesonien, Price rsduced, 54.75 plus $1.25 handling, Otympse
Giifts, B43 Olympas Dvive, Box 2372, Walerioo, 1A 50704

400,000 BARGAINS Balrw Whaolezals: Many Freel Ligui-

dations . . . Closecuts . . . Job Lots . . . Sngle Samples. Fres
Datails. Buglmmnaﬂppnrm Box TI0-A, Holland,
Mechigan 43423

CLOSEOUTS! Dwscounts! Below Wholesale! Freebees!
Indormabon/stamp: DDN. Box 20152K, Ferndale, Michgan
ARF20

chure. Brass Shoppe, 1803 M. Garey Ave., Pomona, Cal.,
gveT,

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

BEHOLD NEW GREEN THUMB CLUB MAILING AD-
ORESS. DISTRIBUTORS, P.O. BOX 574, BALDWIN,
MICHIGAM 49304

UMIWERSAL OPENER - Kitchen Hedper - Opens 8 size
cowers, jas and caps. Chromeplated with vingl handie $3.65
plus 5180 ph. Guararieed, or Gift Catalog $1.00 rehundable
with order. Grffin's G#t Box - PO, Bon 1387, Depl. BEJ,
Backley, WV 258021357

AUTOMATIC raght light goes ON automatically when dari:
riess ocowrs, goes OFF when suflicient ight re-occurs. Sergly
plug Mo & socket. (Bulty included). $8.89 + $1.50 shipping.
Sunlite Co., 39 Bowery Dept. 976, Maw York, MY 10002,

BIMPLE WHISTLE o locate musplaced keys. Elecirome
KEYTRACER keychain responds by 4 pheasant medody Irom
30 . (Batieries included). I cannol whista we will supply one
FREE. $12.85 + $1.50 shipping. Sunige Co.. 39 Bowery Dapt.
976, Naw York, MUY, 10002

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

MARING LISTS-FANTASTIC RESULTS! Categorized.
pompulesized, custrmaped, competibve prees, Detals - sell
addressed, siamped ervelope; Galaxy Commumcations,
5B87 Phosbe Dr., Arknghon, TH 38002,

HIGHEST CASH lor Goid, Jewely, Gold Teath, Rings, Dia-
mands, Watches, Siker, Platimum. Mail Anicles Today. Free
qift weth Informaton, Chicago Gold & Precious Metals, 10
South Wabash, Dept, 758, Chicago, B0E03.

FREE Mailing Liat Consuliation. Dedats, GOC-25P, Box
1107, Stuan, FL 33404, (308] 334-8308, 1-800-554-54T8

MAILING LISTS GUARANTEED DELIVERABLE. COM-
PUTERIZED IN 7IF CODE ORDER. PEEL AND STICK
LABELS. AUSH SASE: J.D. BREWER CO., BOX 467305,
ATLANTA, GA 30348

MALORDER LISTS, Fresh hot names computarized on
peol and stick labels in 2ip code ordes. Guarenteed daeliver-
ablg. Fush SASE: Listings Unkmaed. AD#3 Box 18-C PM,
Millvifle, M. 08332

174 POPULAR MECHANICS

CLOCKWORKS, wood clock blanks, rockhound supplies,
bt bucides, ¢uf stones, elc. Wholssals catalsg 25¢. Elaxita
Corp.. B08'% 10th Streed, Whastisnd, Wyoming 82201

TAKE MO CHANCESE. Dual with oldesl, mos! raliabie firm n
o gold business. Esiablshad in 1834, We buy Gold, Sikver,
Platmum, Diamonds, Cash. Frea Informaton: Rose
Induatrees. 20-A East Madison, Chicago 60602

AGENTS WANTED

WITH Mason Shoes. pay day ts when you want il Take
oroers from friends and nesghbars. Watch your business build,
wilhout nsk or investment. Wite: Mason Shoes, M-881,
Chippewa Falis, W1 54774,

IMPORT - Export opportunily, prodilable world-wide, miall
orgar busingss from homa, withoul capitsl. We ahip plan for na
rish sxaminaton. Experience unnocessary. Free Reporl
Malknge:, Dept. C2703, Woodland Hills, Calitmia 51387

ARAB BUSIMESSMEM have monay ko buy & invest. Top
tinders lees paed. IMEA. 386FM1, Box 3574, Newport Basch,
CA B2BE3.

NEW MACHINE makes low calona donuts that sell bos cra-
ry. Mo gimmick. Hundreds dong 2. Some make $30,0004yr
with us. Sand $2.00 for complete how-io booklet. Ll Oribits
Mig., BA51-53 Resedrch Contor, Mrnsapols, MN 55428

MAKE BIG MONEY AEPAIRING WINDSHILDS & Plaa
Glass! Up to $60.000 yearty! Call TOLL-FREE for Valuabia
FREE report. 1-B00-321-2567. Glas-Wid Systens, Box
576500, Bend, OR 87708

RECYCLE METALS. EASY 5458 WEEKLY! includes cop-
pér, platnum, others, Fres information, Recycler, Box 1214,
Franklin, TH 37085-1214

HIDDEN LAW! Ewminales debis. brings ‘Wealth, Cash,
Cradd. FREE report. Superics, 215 Davis, Detroft Lakes, MM
5850

EASY 1000wl Clipping newspapers. FREE mport
Suparior, 215 Davis, Detrodt Lakes, MM 55501

your business, Fres
Box 3184, Bogalusa,

HOW %0 raisa money for
Report. Wiy Distributons, Foule 1,
Lowsscana TO427.

HUGE PROFITS FROM HOME!! Free Details, Srivak, B06
5. Orange Dr.. Los Angeles, CA 90036

MAJOR LEAGUE PROFITS, Learn Secrets, Free Detals.
Reliae Vertures, Box 234 Mew Port Richey, Florida
342810023

SELL GIFTS FROM HOME! Proftable. Shefon, Box
SO18PM, Mewark, N.J, 07104

$1.000.00 MONTHLY PART TIME. i you like warking with
your hands, and heve & garsge of bassment, Write: C.B.
Destributeng, Dapd. ©. P.O. Box 848, Jasper, Indiana 47548

MAILORDER Opportunity! Stad profitable homa busness
without axpe nance or captal. Wirle lor tnee ook, plus dedails:
Mad Order Associates, Inc.. Dept. 425, Montvale, MJ 07845

TREASURE FINDERS

TREASURE - Locale quartnr mis away with ulira sensiive
locator - brochure free. Research Products, Box 270270 -
AMC, Tampa, Florida X36E8

WOULD ¥OU LIKE TO DOUBLE YOUR INCOME? Write:
Raymond MoCann, 32 Mama Avenus, Cartared, R Jorsary
o708

{Continusd on nexl pages)



BUSINESS OPPORTUNITIES
(Continusd from praceding pags)

MAKE Monay Selng Zip Codes. Send £1.00 to: Sp-Mas
Baorvice Co., Box 6467, Beaumond, Texas TTT05.

HOW ¥OU CAN MAKE $X20-$T4S'WEEKEND. Matianal

Supervine
stores, Wite: J & R Limited, Suite 220, 1471 S. Main, N,
Canton, OH 4770

MONEYMAKING MACHINE SECRETS! Maw Publcation.
Machines Con Make You Rich! Froe Repod. Write: Indobdail,
Ban 1518 {M3), Pinellas Park, FL 4200

STARAT a SUPER PROFITABLE BUSINESS from scraich,
Free Subscriplion to Opportunity Magazine lells how. Wrie:
Opportunity, Depl. G5B, 6 M. Michigan, Chicaga, IL 60602

VENDING MACHINES. No sefing. Rowes sam amazng
profits. “Big Catalogue FREE.” Parkway Corporation, 1930
P48 Greensprng Drive, Timonuam, Maryland 21033

LEARN Sawing Machine Repasing. Mer. Womsn, Lucrs-
tree Profts. Gresskn Corespondence School, Box 5104,
Spencer, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIESIN
Supples avalabie. Everlast, Box 365, Bogota, MNJ 07603

§25,000 LOANS INTEREST FREEF! Sacrel Federal iaw
WIPEE OUT DEBTE! Detals FREEN Moneywisa B, Box
26744, Tamarac, FL 33320

GET RICH usng OTHER PEOPLE'S MOMEY!! Unigus—
amazng busnass! Detads FREE!N Financed, Boa 4805,
Margats, FL 33063

CLIP rewspaper dems—352 - §25 EACH! FREE Repost!
Clippings 8. Box 6109, Pompano, FL 33083

14,547 HONG KOMG-TAIWAN Products Chisap, Small
lote. Soma samples froe. Harbor, Bos 1719PM3, Yuba City,
CA BE302.

HOMEMADE BOOKLET BUSINESS. Fee Inlormabon,
Rayner, Box THITD Sin-8, Vancouwer, Canada. V5R 5T4

HOME COMPUTER INCOME! Free nfarmation: Abundan
Life, Boa 278-20, Sugartand, TX 77487

ENTER Billion Dodlar bndusiry, Immediatety, Star-up Matg-
al, §7. CLP, 7641 Clarewood, Suite 1330, Houston, TX
T8,

PVC PIFE FURNITURE pays big. Start now! Turn your
Spane hours inlo sy cash pralits. Free delads: Cwen, TT1PF,
Balthe Grownd, Washington S804,

STAGGERING Praofitz in Sparstme HOME PRINTING,
Easy. Free Information. Prnbng, Box 25257, Colorado

Sprngs, CO 80936

RECONDATION “JUNK™ BATTERIES. 540,000 year pos-
sibla, spare tirme, Easy! Fred details: Owen, T7T1PM, Battle
Grourd, Washinglon BBE04

ASSEMBLE PRODUCTS AT HOME. Many npporunities

mﬂwﬂmwﬁ@nmwﬂﬂrmlw

Write: Businesses, $28 Brighton 11th, Brooklyn, Mew
"r'mHm

GET RICHI! Secrel iaw smashes debis—brings Cash,
Cridil! FREE repor!! WealtnKa B, Box 40036, Pompano, FL
F063

HUGE prolits’ Aecondiioning used car baberies, Secrets
others don’l ted. Stamp ploase. Batiery Outlet, Box 3300,
Higkory, N.C. 28803

$1,000.00 WEEKLY Possible Bronsing Baby Shoes FREE
BROCHURE SHOWS HOW. NEFM, 308 Axport, Sebring, FL
J3ane

MEW discovery in baflery recondiioning. Exghleen months
guarantae means “Big Prafils Fasy™ Elacione, 7415 Gable
Di.. Litthe Racik, AR 72205

PREPARE Tax Returns. Eam high fees, dgrdfied work.
Tran a! home. Accredied Program. Mabional Tax Traming
School. Monsey, 20T, Mew York 10852

SURE TQ SUCCEED! Seven home busingsses. guaran-
tead, Iree detals! Businesd Dynamics, Sute 32, PM, 12230 Jnd
Ave., Chula Visla, Casl. 92011

LEARN MIAROR RESILVERING fes miommaion,
Savercradl, Box 127, Lansdowne, PA 13050,

SELL Books by Mail. Dealership2Ge. Midwast, Box
44A2-PM, Shawana, Wis. 54188

$1000°s WEEKMLY clgpng atcles. Sef-addressed,
stamped envelope: Mabonal, Box 85518, Los Angeles, CA
B0aT2.

FREE imlormation on business opporinities. GOC, Box
6706, Depl.PZ, Metairie, La. TOO0D,

$500.00 WEEKLY From Junked Tires. (Slamp Apprecial-
ed). LeValleys, Foundain, FL 22438

DEALERS & Serwcemen neadad, Deodonize Products.
Unlimited potantial. Astra Alr, P.0. Box 5038, Ordanda, Fioride
32855

EARM BIG BUX AT HOME! Sand for free valuabie repon,
Salfstart, 2405 E. §110 5., Sandy, UT 84062

BATHTUD REQLATING, product sales, service and rain-
mng. Cal Unigua Coabngs Corp. (313 538-8600

$200,000 yearly with EASY TRIM passive sxercser, HPK,
BOX 8133, Siver Spring, MD' 20906,

FREE!... TREASURY OF HOME BUSINESS OPPOR-
TUNITES” . . . MAILCO, BOX 34370, BARTLETT,
TENNESSEE 38134-0370

UN-REPAIRABLE, UNTIL ROW! | sarm S40Mmour rapairing
E;umrﬂh. Huge demand. Today, Box 19636, Portlend,
arz2is

EARAN up o 53000001 Monihly! Details Freel Wrils:
JLF-PM, 1048 Ash, Wabarioo, L& 50703

SELL BOOKS! Huge Profits. Easy! Simple! Freo Cwatail,
Ehita, Box 20546P, Parma, DM 44120

GET YOUR FREE INFO-KIT — Making MONEY with Bai-
loon Magic . . . Wit ells how . . . Wil Today . . . Winners -
PMB3, Box 250, Alexcandna Bay. Mew Yon 13607

START MOMEYMAKING WOODCRAFT BUSINESS mak-
ing “Easy-Chuck” tays, gifts, novellies, Free details. Wiliams,
35000 San Sebastian, Tucsan, AZ BST1S

GET RICH QUICK SCHEMES. Proven, Lagal! Write: The
HOG, BO4E Madcrown, #3Z1PMW, San Antonio, TX TBZ18

HEWEST BUSINESS VENTURE: Transportabon Bro-
haring. Unmited income potentall! GET your permansent
Imersiale Commerce Commission nationwede biokars icense
for kow tiéng fee. NO TEST OR EXPERIENCE REQUIRED.
Operata 81 home. COMPLETE instruct:onal bookle! with sam-
pha forms, 50,85, SAVES all legal costs. Transman Company,
47 Wain Sargat. Plymouth, Massachusatts 02360

HIGH PROFITG WITH CUSTOM T-SHIRTS AND CAPS,
Inaxpensive, professional heal fransier machines, Al Sup-
pliss. PRESS MAGI:, P. 0. Bax ZX00 (GC), Tampa, FL
33623

BCREEM PRINT T-SHATS. Inexpensive kils. Frea Dolads.
“T-Printar,” POB 23681 (GC), Tampa, FL 33623,

LUCKY TEEN PAPERWEIGHTS Biring Monay - Suctess -
Happiness! Fres Brochue, Write: Halls, USSAH, Bax 23X,
Washinglon, 0.C. 20317

GOLD STAMPING MACHINES. inespenswve. Cheality.
Largs impnint Area. Frae details. Magc Sysiems, POB 24686
{GC), Tampa, FL 33623,

BUMPER STICKER PRINTING DEVICE. Cheap, Sinple,
Portable. Free details. Bumper, POB 22791 (GC), Tampa. FL
1622,

MAKE Rubber Slamps. Hghly Proffabie Business. Free
Details. Stamper, PO 22808 (GC), Tamga, FL 33622

EARN S800 Wiseunnd 'With Prohtable Mim Donut Business.
Financing Avadabla, Domul Man, BE53 130h. Minneapos, MN
55441

MAKE HOMEMADE BOOKLETS. |ve earned 5187000
willh ming. Fres information: Faloon, Box 37169, FL Worth, TX
76117

GET RICH! Selling Books By Mail . . . 400% Proftl Deaters
Wanled, Frae Catalog. Premeum, Box 1621PM, Spring, Towas
TR

TAKE PICTURES for prolit. Pholomoney, 145808 Wasl
3ind, Goden, CO 80401,

LEARMN DENTAL DRILL REPAIR ir your twn homie. Toals
lurnished. Southwest Dental, 1501 E. Chapman Ave., Suile
Z52PM. Fullerian, CA 92631

SELL HOMEMADE BOOWLETS. Earn $2.,000 Maonthily!
Hartwick Housa, Box 534, Decorah, lowa 52101,

BELL books by mail. 400-800% profit. Free sales kil
Speedibogks, 23860-4F Miles, Cleveland, Ohio 44128

GOLDMINE in "PYC” FURNITURE . . . "Fres Delais™ . .
West & Wast Publications. Box 12175-PM, Bothell, WA
BAO12

PROFITABLE HOMEMADE BOOKLET BUSINESS! Eam
525,000 - £75,000 yoary! Manual, $4.95: Monsymark, 1308
Hilon, Reynokdsburg, OH 43068,

HOW TO MAKE MOMEY PHOTOGRAPHING AIR-
PLANES Fres indormaton for SASE. K. W. Brown, 3015-312
E. Bayshore Ro., Redwood City, CA 4063,

HIGHLY PROFITABLE home-based, WHOLESALE'RE-
TAILMAIL-ORDER opporunity. Free sifarmation: Cloud,
Z31-32P Menich Bivd., Lauraiton, NY 11413

NEW Luxury Car Without Gost' Wnte: AMCO 8, 1807 E,
Main, Plainbeid, IN 45168

TAKE Catatog Orders, We drop-ship 2500 best-selng spe-
capity products. Lowest below wholessle prices, immadsate
dEvary. mmmmw Frise Book,
SMC. 9401 De Sofo Ave. Dept 20-E). Chalsworth, CA
PAEARE L

ALUMNUM SCRAP - Recycle Yourssll - MAKE $25.000
POUMDE Free Inlormadion: Incusiral-PMES, Box 127,
Algxandria Bay, New York 13607

GOOD part time-Full trma INCOME CLIPPING newspaper
wriicies. FREE REPORT: MCPI-PM, 231-32 Mamick Bivd,
Launefon, WY 11413

LIFETIME Security. Mult-Level Mailorder Two Opporiun-
tiges, Omesd-M, 10 Oak Lana, Suisun, CA G455

LIFETIME OF HOMEWORK! Successhs 48 years! Ratir-
ing. Secret can now be yours! Publco-205, Carlsbad, Calif,
2008

VINYL'S ‘Where e money sl Professonally repair, mfin-
ish, recolor fumiture, luggage, car tops. Quick, sasy. Two
small $20 jobs a day sarm you §1,000 a manh. Hames, cars,
offices, resfawania. unlimiled cusiomes. Start sarmng after a
lew days practice. Sensational detads free VIP, 2007
Maniross, Checago, 60618

PIAND Tuning quickly lmarmed with hosme Study Courses.
Diploma granied. American Tumng School, 17050 Tedler
DOrre, Morgan Hill, Cadl, 85037,

COMCRETE Block Machines: Catalog $1.00. Route Ona,
Box 3740, Rapid City, South Dakota 57702-3740

AEPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVYILLE, TEXAS 78520,

540,000 ON V3 ACRE! New Hydroponcs - inepensive,
pleasant, practicall Free miormation. Roben's, Bon 1214,
Frankdn, TH JTDES-1214

101 EASY BUSINESSES TO START NOW. Free Dutasls,
Wielts, 2 Sundrop Courd, Weadndge, IL B0S1T

FREE busness success celsiog. Lant. 50 Fodan,
Cambridge, MA (2138

WEALTH of "How-To" home busmess opportunilies. Free
Repor! Stewart, Box 2772F3, Erang, MA 01344

52,000 WEEKLY at hame, Wrils or mail this sdvenisernen
Tor tree Rberatuns today. Kedeno, Suile 281, 448 lgnacio Bhed.,
Movnis, CA S404T

SELL Books by Mad 4D0% Prolih Free Literaiues.
Trougdake's, Boa BETIC, Albuquergue, New beuca 87158,

MONEYMAKING HOME BUSINESS OPPORTUNITIES.
Instructiors FREE! Dorsey's, Dept PM-385 Box 5352,
Lakeworih, FL 33467

IDEAL Home Business (Woodworkingl) - Exciting, Enjoya-
bée, Very Proftable. Detads - Pine Shop, BOT-3 Mamenoth,
Manchestar, NH (3104

SELL 800" HUMBERS. Major name brands. travel, up io
50% off, Datman, 8016 Decatur Ad,, Fort 'Wayne, IN 48816

BUILD CLOSET ORGAMNIZERS ... Hups Pmofts | ..
Detais 2%5¢. 1372 Alexandar, Sum'h'lllu' c;m

PROJECTION TV ... Make 3535 assembiing Projecion
... Emay ... Aesults comparabie to §2 500 projectors .. .
Your todal cost less than $20.00 . . . PLANS, i° LENS A Deal-
ors informattion §17.50 . . . llusirated informaton FREE |, . .
Macrocoma-BOX, wmm Croaging,

16877, Credicard orders 24HRS. (215) TI6-2880.

MAILORDER Books 1,000% Prokt. Free Reporl. Selective,
Box 1140, Clearwater, FL 33517

PIANO Tuning learned guekly a1 home. Free inlormation,
Empire School, Box 1014, Jupler. FL 33488,

MAKING 8 rch in the 196:0's. Write for free information, The
Fostes-Riggs Company, 1832 Delmer Ovive, Colorads
Bprngs, Colo. BOS10.

[Continued on next pegs)
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BUSINESS OPPORTUNITIES
{Continued from

RAGS TO ROLLS! incredibéy simpin method look wallsne-
level teaches to0 WASHINGTOMN POST interview and cash
purchase Rolls Royce, Have helped thousands. Tl hedp you.
Frea heavily documented proal! Focus. 4 Tabb Houss, P.O
Box 916, Gloucesier, VA Z3081

FREE information, “HOW TO SUCCEED IN ANY BUSH
NESS" SASE: JOS, Box 1204, Poway, CA 52084

SELL PHOTOS - Make monay with your carmdnt. Whese o
sall directory. 53.00. Sunshine Services, 182 Hubbard, Wi
Clemans, Machigan 48043

SAVE! Two stamps sends your name 1o Thousands of
Opportunity  Adwertisars. Bidssoc; Box 4222, Aocklond,
Hlinats 61110

FREE nfprmation, Pridilable Home Busness Made Easy'
Emporor Publshers. 1638 Beookcrest Dr., Suibe #3007,
Harralton, Dhic 45013

“SELL Books . . . By Mail" Immedatety® Murey, Box 547,
Hegerstown, Maryland 21741

START YOUR OWM BUSIMESS Fast Prolits Al Ages.
Valuable Reporl. 50¢. Swirise, P.O. Box 527, Norifliedd, Ohso
44087

SEZED IN GOVERNMENT NARCOTICS RAIDY Automo-
hites . . Viens . . Boats . . Furndure . . Thousands other ilems.
Buy Dot Cheap — Resell Tor Big Proliis! Free mharmation:
Marced, Box 7557-M, Monroe, LA 71211

GET Fich! 80 Days. Low Investment! Free Details. Forune,
520 Selma, #3215, Lo Angeles. CA BO028

$1,000 weekly madorder. Immediate opporunity. No obbga-
Bon. Emerprise. 210 Welch-PM, Ames, |4 50010

£20,000 MOMNTHLY! Detals Free. Socuriy, 323 Norh
Magnola, Sumbar, 5C 29150

AUTO INTERIOR CUSTOMIZING AMD UPHOLSTERY
are loday's high demand skills - yel aasily learred al home®
Fabuious profit potential. Send for FREE Opporiunity Kif.
detads, Aulo Upholsiary Instifute, 2118 5. Grand, Depl
SAB00, Sama Ana, Ga. B2705,

EASY BUSINESS! Eam 31,000 Weekly. Free Deleis
Wrile or send stamped addressed envelopa. Toddco, Depl
PM, 4215 West Oive Ave,, Burbank, CA 91505

51,000 . Home Business Dieciory, Box 2018-FM,
Mew York. New York 101683,

EARMINGSE wnlimiea! Mail cur bunglar alarm acverse-
maris from homa! HBM Merchandising. Box 58314, Chicago.
IL 60858

999 SUCCESSFUL LITTLE KNOWN BUSINESSES. Lmle
or o vwesiment. Full-par tme, FREE detafs. Lucas, Box
IEIIIMIE, Houston, Tenas TT236-6333

STARATING YOUR OWN SUCCESSFUL BUSINESS.
FREE Subseription to Opporunty Megazine iaks how. Wrie:
Cpportunity, Dept. GE&4, & N, Michigan, Chicaga, iL E0S0%.

GOLD STAMPING MACHINES, mmexpansive. Chuakty,
LLangs imprint Area, Free details. Magic Systems, POB 24988
1GG), Tampa. FL 33623

MAKE Rubber Stamps. Highly Profitable Business. Free
Deatails. Stampar, POB 22808 (GG), Tampa, FL 33622,

BUMPER STICKER PRINTING DEVICE. Cheap, Simpie,
Porable. Free Detads. Bumper. POB 22781 (G4), Tampa. FL
33622,

FANTASTIC eamings mading from homel! Odfer. Rush
Stampid Addressed Envelope. impanal, P-8 X17410, Fon
Lawderdale, FL 33318

GET RICHI Secrel law smashes debts—bangs Casn,
Credil' FREE rapon® Wealihka B, Box 4036, Peenpano, FL
33083

MEW Luxury Car ‘Withou! Ciosl! Write: AMCO 9E, 1801 E
Main, Plainfield, IN 45168

HOME DEALERS WANTED? Sell Boaks By Mail _ . . $00%
Prolit! Free Repor. Premiems, Box 1821, Spring. Texas
7T383

REALTY Riches without investrmant for : Homas,
Apardments. Land. Condinuous Individual Assistancal Semgli-
figd Instructions Free. Inlermediaries, Box 241887, Los

Angeles, CA 90024

DISCOVER YOUR HIDDEN, POTENTIAL! Laam How!
Froe Detads. Wrte: Alpha, 4015 San Jacirio, Housion, Texas
TT00

CUCKDO Clocks hand caned from Black Forest Grand
Fathers clocks. Chidren Clocks. Baaulifl gifts. Free Catalog.
Hugh Autisi Impors, PO, Box 5062, Newark, New Jersey
oros

EXTRA Cash n your spare bma; Datails 5285 Joon
Enterprises. Dept MBS, 454 Bealard Dv., Vacavile, Ca.
S5EES

MONEY, Power, Fespect are yours with our proven Busi-
nesa wnd Persenal Development plans. Theteen b chooss
Iroem. Free Dedads. Popular Products, Inc.. B120 Weastury
Drrva, Sufte 2C, Magna, Uiah B4044

MONEY from Discanded Bofies 5600 SA5E. Chnstlans,
Rioute 1 Bex 33, Stockholm, 5D 57284

HEW - FASCINATING HOMEWORK PLAM. incrpdibie
mianiey maker, Sirnple operation. Guaramised, Free detais.
CMI, 6688 Orchard Lake, Suite 263-3, Wes! Bloombeld,
Mhttagan 4B03I.

EARN money with your caméra. For full repon sand 533.00
ip: EARGAME, 1030 East Orega Sireat, Santa Sarbara.
Cafifornia 823103,

WHOLESALE Thousands ol Speciafy lems, Beg Profits
CatalogSaling Methods $2.00 Aelundable. TMD. 2TAC,
Watchung, Oranga, NJ 07050

| MADE £40,000 Year by Mailorder! Helped othars maks
maoney! Delails 25¢. Torrey, Bow 318YY, Ypsilanti, Michigan
4B197.

PERSOMAL COMPUTER OWNERS earn $1000.00 1o
$5000.00 monthly selling simple senaces perioemad by Fhair
computar. Work at home - in spare lime. Get fres 15t ol 100
best sarvices to offer, Wite: CILDY, P.O. Box 60360, San
Deago, CA 92108-B3I66,

$2.000 MONTHLY. Inlormabon Business
Infiatren-P, Box 10179, Alexandna, VA 22310

Brngs.

HUGE Profits! Patented Elmcironic Enorgy Saver| Frea
Destaits. EBY-1. 2565-0 Cloverdale, Concord, CA B451E.

BE YOUR OWN BOSS. Start Amarica’s most successiul
home business, Mo Capfal Noe Experonce Needed. Free
datmis. Thomas, P.O. Box 38501, Houslon, Texss 77238

§1,000 Month by third month. Emtran, Box 484, Avon, MA

8200 From Square Fool Plywood. [Huge Demand)
Revaaling Prool S0¢. (Relundable). Woodwin, Bridgawatar,
Mass. 02324

THE SUPERSTAR OF MULTHLEVEL MAILORDER, Auto-
matic Shopping! Electronic Shopping! Much More! Madorder
Fessarch, T26P1 South Jotlerson, Abilene, TX 78605,

MONEYMANKING OPPORTUNITIES

BiG BUCKS Government Sunplus Special Report $3.75,
MATHAN'S, 3175 Longmesdow. Cancinnali, Ohio 45236

176 POPULAR MECHANICS

FREE Calalog. Home Busness Mail Onder Programe
Youngers, Princeton, lowa 52768

EARN 5100's weak. Exciting malorder bussness. All ages
GUARANTEED. DACO, 2047 Driftwood A3, San Joss, CA
51

MAKE money gwing away samples. 5400 PAH

Consumirs, Box 28506, Paducah, KY 42002-2858

GET RICH! Tero Irvestment, Mo Bomowing. Frea Dotads!
Monaey, B520 Sedma. #32P15, Los Angeles. CA GO0,

BMG money in Gowt Swplus! Details. directory $4.00. Tri-L
Company, Dept. PM3, P.O. Box 143, Texarkana, AR 75504

GET Rxch, Quickly, Easily!! Low Inveatment! Froe Detais,
Riches, B520 Selma, #32F15. Los Angpsles, CA D0D2E8,

DMLY MLM THAT GUARANTEES INCOME! Practically

Mo Dropouts! Inloemnation §1.00. Hawas White House,
g2-316-71 Palailai Streel, Makakils, Hawas 96707,

MAKE MONEY IN SPARE TIME. Earn gananous. oommis-
alons B8 & Subseroton represenative lor lsading magazines.
For free details, send this ad weth your name and address o
POPULAR MECHANICS, Dept. AB-5, 250 W, 551 51, New
ork, NY 108nH

WANT to eam mone? Fres catalogus descrbes 200 suo-
ciss provan comespondence Dipioma courses, Gramon
Inatiiute, 2634 Adelaxde Stesl West, Toronio, Canada, MSH
1¥3

EASY TURNKEY MAILORDER. FAST START. Big Profit
Seminar Serss, Booklel $1.00. Amerguild, 1038 No, Tustin,
227, Orange, Call, G28ET

GIFTS by mail. Frea catalog! MOSLEY'S UNIJUE GIFTS,
1033 5. Tajauta Ave., Compton, Calf, 0220

EARTHWORMS, LIVE BAIT

FREE Literaiure. Raise Fishworms, Crickets. Redworms—
1000-58.95, 5000-542.50. Book onr How and Where o Sell
with Order. Carler Fshworms, Plams, GA. 31780,

QREY MIGHTCRAWLERS - ~Action Woem™ - Frea Lisrs-
ture-Telephone - B12-835-2542 - Fan's Farm - Edson, GA
746

OF INTEREST TO ALL

VACUUM Cleaners Discoun? Prices” Mew Rainbow
5449.85, Krby, Filer Queen. Compad!, Details: ABC Vacuum
Warshouse, 6720 Bumal-FM, Ausstin, Taxas TETET.

BAVE Up To 84% On Bocks. Write Todaey For Catalog.
Eanmonits, Box 1648, Bridgeview, i S0455,

FREE Promaotional Albums, Concent Tickets, Siereos, et
infprmation: Barry Publcatons, 477 82nd Streel, Brooklyn,
WY 11208

MAYAN PENDULUMS, TALISMANS, Mystosl powers.
Made ol jadaite, as the Mayans used since BC. Reguesi indor-
maban and very interestng lepand. Nosl Masriam, Froonsr,
P.0. Box 8481, Torrance, CA BO504.

FOREHEAD THERMOMETER. Place plastic siip on fore-
head. Temparature ghts wp Boe magic. Accurale. inexpen-
sve. (415 TE-6099

TELEPHONES sales—sarvice (Amencan mase) wrile:
Telephones, Bax 8, Senpson, PA 18407

STRESS DETECTOR. Heips you relax arytme. Monitors
tensions. Leam relaxaton echnigues. inexpensive. Graat gift.
{415) PEI-0306

ARE You A Cloget Paycha™ Mew bookled reveals
Brain secrets. Develop Craalhity, infuition. $3.95 ppd.
Publications, 3401 NE 111h 81, Flaron WA G056

GAREYHOUND RACING: For mone details send $3.00 1
Tritecta Solution, Box 20235, Monigomary. Alabama 35120

SAVE 5% 1o 15% on long distance lelephons servica. Free
delaks application: JAS Associates, 1050 Dorothy Lanae,
Harker Heights, TX 78543

THE TRUTH ABOUT HALLEY'S COMET. 52.00 PPD.
Ciydemant Co., Box 85, Manbua, Oma 44255

"COBRA TELEPHONES™ Perormance, , Chuail-
ty. DIBCOUNT PRICES. Free Brochure-Martindale's, MZTE
Schumacher, Burton, M1 48529

FREE PRIVACY CATALOG. Cash mcome opportunities.
Hiding msssts Secrel loans. New identity. Eden, Box
B410-PC. Fountain Vabey, CA B3728.

THE ULTIMATE TAX SHELTER. immediale savings . .
Mo investmant ... Irreduted method: Tnm.l-uulu.
1588 Eighty Second Straat, St Louis, MO £3132

MAKE Thousands Weekly, Frea nlarmation. Sobal, 1708
Avenua W, Brookiyn, New Yok 11228

STOP Siruggling” Learn maney making secreis. Expers
reveal PROVEN systerms. Mo penenics.  Free  prool,
Croasroads, Box 5097, Babylon, NY 11704

POPULAR MECHANICS FILE BOXES — keep magazinas
+ bogkshalves ordarty. Holds a yesr's magazines. FREE sall-
adhesve isbels (yra.: 1975 - 1088) with every order. 1 box
52,85 — 3 or maee $2.50 ea Populsr Mechanics, [PL-1744)
Box 1074, Radio City Sta.. Mew York, NY 10101

PROFITABLE Home Craft, SASE
BevBeach Dr. MW, Olympsa, WA 98502

ADVERTISE Frea in 507 Magazines. $5.00. Dwectory. Bax
11N, Atlanta, Georgia 3031

Jeflords, 2153

GOVERNMENT SURPLUS

IS 1T True You Can Buy Jesps For $44 Through The ULS,
Governmant? Gat The Facts Today! Call (312) 742-1142 Exi.
7133

BUY DIRECT FROM TAIWAMN EARN TREMENDOUS
PROFIT Jewely, gitware, toys, alectroncs, novelbes. and
mare. S1an home imporl busness &l once without expanence
or hidden charges. Satisfacton guaraniesd. Send $3.00 cash
for catalogues. Chou Indusiries Co., Lid.. Dept. P1 Box 3682,
Taipes, Taiwan

BHLLIOMS OF SURPLUS BARGAINS! Jesps included!
Mamy 1% orginal cosi. “Nationwde Govemmend Direclo-
' — 5200 (Guaranteed) DISPOSAL, Box 18007-AD,
WASHINGTON, DC 20036

(Continued on nax! page)




GOVERNMENT SURPLUS
Continued from | i

“QOVERMMENT SURPLUS" JEEPS $£30.00! 5 000,000
tems! Compleds Informaticn Youwr Area. 1886 OFFICIAL
DIRECTORY. 53.00 {Guaramesd). Surpius, (BB0). 4820
Whsconsin Northwes!, WASHINGTON, D.C. 20018

DRIGINAL Cral Defenas FHabons. 2 Sedled Teng, 30 Lba.
Crackars Or Biscuils, §15.00 Emergancy Ratons Or Comver-
sation Pleces. Check to: Creven Conp., 60 Pine S, Elizabelh,
M. 07206

G.l. SURPLUS, Hunting and Camping Equipment, 58 Page
Catalog $2.00. Red Bank Army Mavy, 12-M Monmouth Street,
Red Bank, MJ 07701

LOANS BY MAIL

MOMNEY Problems? Free Book describes Loans, Cash,
Governmen! Grants, Other banelits, avadabie to indwidusis.
Wite: Associaies, Box 98-A4, Brookiyn, Maw Yark 11235

BORROW 525 000 “ovennighl.” Ary purposs. Kasp indeli-
nitalyl Free Feportl Sucoess Pesearch, Box 10730-A0,
indinnapolis, IN 48219,

NO CREDNT? Gei major Dank credd cards such as VISA
and MASTER CARD. Free datails. MCPI-CP, 231-32 Memick
Bivd., Lauraiion, NY 11413,

BORROW 51.000 - §100,000 OVERNIGHT. Rush stismped
envpdoper: Finance, 2409 1Tih Street Terace, Leavenworth,
Kanaas BE04E

HEED Money? Froe Book detalls Cash, Loans, Goverr:
ment Grants. $9% elgible-regardiess of past creda history,
Wite: KPA, Box 373-ENM, Woodmene, New York 11598,

ATTENTION M.¥., CT., Mass., N.H., R.1 Homeowners.
Equity Loans. Low Low Bank Rates. Consolidate Your Bills Cr
Any Oither Worltwhede Purpose. Save Thousands in intesest
Charges, Fast Easy Confidential Apphcason, Preapgroval In
48 Hours, $10,000-Unkmied. Heritage Funding Cam. Inside
Mass, 1-B00-453-4071; Outsice Mass. 1-BO0-E33-0160

WANTED MISCELLANEQUS

BUYING Tungsten Carbida, Tungsien, Molybdenum, Silver
Scider, Siver Contacts, Gold, Platinum. B00-321-8814 Ohio
216-531-8333 collect,

GOLD, Siver, Plafnum, Mercury, Tandalum. Semples Eval-
ualed Free. Ore Assaying Service. Call Wholesals Terminal
Todl Frene: 1-800-232-1080,

15947 CAMNADIAN PONTIAC Full-fne Sales Cotor Brochise
Wanted: I'm iooking for 1847 Canadean Pontac full-line color
catalog. Mo DGGET, dated 547, Altred Sherman, 247
Parsiow Ave_, Bronovile, Mew York 10708

HEARING AIDS

HUGE SAVINGS Eliminate Dealer Markups. Free Trial
Baferigs Whalesale. Terms Amanged. Ca® Toll Free 1-800-
AZ3-1212. Or Wiite: Lioyds-PWC, Rockiord, BL 81110

RECIPES, COOKING, ETC.

55 CHICKEN Rocipes Or 45 Sheimp Recipes. $4.00 Each.
Sausvila Markeling, Dapt B, Bax 561, Stone Mourain, GA
30085

GOURMET COFFEE Blending Recipss $2.00. Peraz, Box
8585, San Diego, CA 82102

10 CHINESE RECIPES, 34.00, siao condiment and auxilia-
1y Evailabie, M. Fu, Box 810381, Houston, Tx. 77281

COUNTRY COOKING — Soulhermn Recipes. Masts,
Breads, Dessens. 30 recipes §5.00. RECIPES PM, P.O. Box
B4, Waycrose, Ga 31502-0064

GOURMET VEGETARIAN 85 Inemalional recpes for
goed health, end cancer risk. §4.00. Bex 1380, Paso Robles,
CA BO44T.

PRANK RECIPE lor befhday cakes. HILARBOUS §1.00
Sase. Tweten, P.0. Box 957, Vieginia, Minn. 85782

FREE HEARING AID CATALOG - Save 12 by mall! Wirbe:
“MenaySavars”, B530PM-3, Langdon, Sepulveda, Caklomia
91343

FREE HEARING AID BATTERIES. BIGMOTEK, 327
Claskan Cf., Walrut Cresl, CA B45EE

SAVE 5300+ . Modam nasme-teand aids improve under-
standing. No Salesmen. Free Trial Free Catalog. J&M, Depl
132-P. 328 Third, DaKalb, IL 80115,

TOBACCO

DD ¥OU Chew - Smaoke? Free Samples. Wite: Siouer's,
DOresden, Tennesses 8235

CIGARS BY MAIL — SINCE 1834 Domeslic and Impored,
Free brochures, The House of Deimage, inc., P.O. Box 22708,
Tampa, FI J0&22-2708

SCIEMCE & CHEMISTRY

BORROW 3500-525000 By Mail, Write; Elite, Box
J1O5-FM, Jamaica, New York 11432

BORROW 5100-5100,000! Instart Reply! Mo Ca-signers!
Aush Stamped Envelope! Financal, P.O. Box 1837(P),
Richardson, TX 75080

QUICK Cash LOANE! Write:
Pincomning, M1 48850,

LOANS-GRANTS $10,000/UP. No credit snnestigation. ool
tateral  cosigrers.  Inlormation, 5100  (relundabie):
WcFaynoids, 323P South Franiin, Suits B04/F-66, Chicaga,
BOG0G-TO0E.

FICPA, P.O. Box 748,

COMPLETE Cefalog 31.00. Bargain Lists, Laboradory
Gales, Bax 1614, Brighton, MA 02135

HALLEY'S ESCAPING) Optical Mutbsrianca Kif halps you
view cheardy. Cleans lenses, islescopes, cameras. Rapars
giassed. 54.50 (Ca. residerds B% lax). Consumer Warehousa,
6333 Paciic, Suile 508, Stockion. Ca. B5207

LABORATORY CHEMICALS, GLASSWARE—APPARA-
TUS. Catmiog 51.00. HAGENOW LABORATORIES, 1302
Washington, MANITOWOC, WISCONSIN 54220

FORMULAS, PLANS, ETC.

DIVORCE

WINNING  Informaton 3200 2 MEN'S  FIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MM 55025

BIBLE Cuestons answered. Stamped ervelope. Byon,
k7167 Bantler, Datrod. Michigan 48219

REMAILING SERVICE

FREE Remallers List. Agants Needed, P5. Box 28656, San
Antonio, Taxas TE229

TRAUSTWORTHY fwwardng. Siamped remads 50.00
Diamand-H, Box 1268A. Caddo, Texas TEO2G

CONFIDENTIAL Mad Recoming Forearding, Mail Drop,
Bowx 18038PM, Ordanda, FL 2880

FREE Detaisl Postal Shoppe, 306 East 900 South, San
Lake City, UT B4111

MOTOR CITY REMAILING SERVICE (SINCE 1965)
DRAWER 880, DEARBORN, M1 48121

SECURITY, Confdentiaity, Datails:  Consumer
Warghouse, 8333 Pacilic #508, Stockion, CA 95207

ANY Formula $10.00, Catalog 52.00. J. Bellon, Box 588,
Chicagn. BDES0

MONEYMAKING CHEMICAL FORMULAS-THOLU-
SANDS! CATALOG 35.00 (REFUNDABLE): GWA3, Box
183, Brooklisld, Wescongin 530050193

SPECIAL SERVICES

HATS CLEANED BLOCKED Satislacton guaranteed. Far
higlory al Vinginia's last hatter including price list and order
form send 52.00 to: Hais, Box 29885, Richmond, Vigina
23220

INFORMATION Own anything. Farguson Research
Speciafsts, 015 Woodside, Woodsade, New York 11377,

FIBER - Up - 3 Grain Bread, Send $2.00 SASE: Jem, Box
182, Pompion Lekes, MJ 07442

Mmmm! Debcious CHERRICHOCARDO dassert! §2.00 1o:
Cookman-P38, 313 Clarkshey Road, Maniou Springs,
Colorade BOB28

OLDFASHION APPALACHIAN COOKERYI!! 300+ Down
Home Recipes. 54.95 Hilside Publishing, 3881 Orchard
Crive Rd, Hunsinglon WY 25701

HUNTERS Recipe for comed Venison. Bear, Antelope,
Mocse, Beel. Sond 53.95 MO and SASE to: Aose, Box 1667,
Chetwynd, B.C,, Canada VOC 1J0

DESSERAT BOOK: Cakes, Bars, Cogloes. Send 53.00
SASE toc V.JM., 32523 Jachmn, Union City. Ga. 94587,

$38§ CAN Ba Yours!! Reagle Reports Aevesl Moneymak-
ing Datails. SHIRLEY'S, Box 544, Matioon, L 61938,

WINEMAKING-BEERMAKING-GASOHOL. Free Supply
Calaleg. Yeas! Eguipmeni Continenial Bax 188PM,
Cassafbarry, FL 32707

WINEMAKERS-BEERMAKERS— Frew Calalog—Fast
Sannce—Largs Salaction: Kraus, Box TBS0-L, independenca,
Missaun 64053,

WINEMAKERS-Baormakars: Frop llustraled catalog of
supplies. Sempex, Box 122TEA. Minneapols, Minnesola
S55412-027TE

MAKE QUALITY BEER, Wine. Erae catalog. Yillage Store,
Box C-STPM, Wastpar, MA 02750,

WINE'BEER MAKING Catalog: B8J Emerprises, 1845
South 19th, Spangliesd, Bnos 52703

WINE 28 Days Guararieed. Insiructions. SASE. Box B85,
Maorigwile, PA 19067

WINEMAKERS — Boermakers Free Catalog, Low Prioes.
Fres Recipes. Caflar-bi, Box 33525, Saattie, WA 98133,

ENJOY keg beer a1 homa. Comver your old refngerator info
abeer dispansar. Tastes better than cans and cosis lees. Free
inlgrmation. Keg Bear Warshouse, 3528 East Gran!, Tucson,
Arizona B5T16

BEER LOVERS ~— Brew your own. Dalicious| inaxpensival
Free Catalog. Beer Gedr, Box 25083M, Larming, Mechigan
ABEIS9

BEEAMAKERS ONLY! Free Glﬂnp-w
Willims', Box 481MX, Oakland, California 54804

HEALTH. VITAMINS

RESPIRATORY ILLNESBES, sinus, bronchial, efc. RE-
SPIRIZER hedping thousands breathe easier, Tnad avalable,
RESPIRIZERS, 474 BOYDS SCHOOL ROAD,
GETTYSBURG, PA 17325 TELEFHOME (717) 234-1478

CHILDHOOD MISEASES. PARENT'S GUIDE TO CHILD-
HOOD SYMFTOMS. GUARANTEED. 514.95, Bowal, Boa
A71168, Decatur, Georgia 30037

NYC-MJ Femais, Postcarda, $1.00. Forwarding Holding
Sarvice. Free Detais! MAILARAMA, Box 3219, Weehawken,
M) OT08T

FREE PACKET/remails. Flying Fingesrs, 4806F Steams
Ad., Valrca, FL 335564

GARDENING & LAWN CARE

LEARN Gardaning and Landscapang al homa. Free book-
let. Lifptrne Career Schotés, Dept. A-202, 2251 Bary Avenus,
Los Angeles. Califomia 90064,

UNLISTED ADDRESS (escreel and conlidential, Aamad
$1.00 Single. Mail Forwarding Senics, BOS0 5. Main,
Houston, Texas 77026

SOUTHERN Ontana remailing, gits. postcards. Incomporat-
ed firn assures last professwonal service, Box 358, 51
Catharines, Canada, L2R 677,

FLOWERS, PLANTS & NURSERY
SUPPLIES

EXOTIC CELOSIA FLOWERS will Highlne your garden
with SPLASHES of IRIDESCENT HUES ! Seeds, Inslructions
£2.00. T. D¥inngceng, #55 Harmann Rd., Morth Brunswick. NJ
DS

BEEAMAKERS Wrnemakers Catalog. Fast Personalzed
Sanvice. Bacchus & Barleycom, §110-H Johnson Dr., Mission,
K3 BA2X02.

FREE Besrmaking

Catalog
eyback guarantes. HOMEBREW, Box
Mhichigan 48840

BURGLAR ALARMS & HOME
PROTECTION

. Gorman, Englsh Malts. Mon-
158M,  Hasden,

MEW! Inaxpenswe burglar Alarms, Foosprood Protection.
FREE Information. Homeguerd, Box 51, Gosport. In, 47433

HOME or AUTO Burgler Wameng (Inalde Of Glass) Decals.
5 Postpaid $5.00. Thomas, 6969 Mashoba, Memphis, TN
36138

LET BURGLARS BEWARE. Loous like axpensive security
systam. Highly visibe: alecironic; wiraless; batbery cperated.
Covers door, § wandows in Home, Apartment, Business. For
complete $ysiem nush $24.85 oo intra-Scan, 101 5, Federal,
Denver, CO BO218
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75 YEARS AGO: March 1911

Alr year
Our cover depicted Archi-

bald Hoxsey's fall from a

crashing plane at a field near
Los Angeles. He was killed
when part of a wing came

loose. The cover painting |

was somewhat exagperated,
but aviation was the story of
the wyear, as the Navy
launched its first air service
and the Army demonstrated
the ability of planes to drop
bomba. This year marks the
T5th anniversary of nawval
aviation in an era when fly-

~__ling has become common-

A\ ¢
|I .-',-'3'-[-'. ' lll
%~ I\
ll..,—o—'—'_'_'__'____'____
An alr crash makes news.

place, and military aviation
has become safest.

Trapped in shock
Bowing to the adage about a
better mousetrap, an inven-
tor devised this electric one
consisting of a box and two
electrified copper  elec-
trodes. A rodent’s attack on
the bait ended in electrocu-
tion. But an alert cat is still
the best device.

SOYEARS AGO: March 1936

Rules of thumb

Industrial designer Otto
Kuhler's ideas for streamlin-
ing steam and diesel locomo-
tives seemed futuristie, but
proved practical. Kuhler list-
ed five requirements for
gond streamlining: 1) easy
identification for vision at
crossings, 2) a visibility radi-
us of 270° for the engineer, 3)
sturdy construction, 4) good
aerodynamies, and 5) pleas-
ing appearance. Some of
Kuhler's streamlining sug-
gestions have been incorpo-
rated in the latest versions of
Japan's Bullet Train and En-
gland’s Maglev.

Boat by all means
PM's Special Boating Sec-
tion reviewed utility and
sporting craft from triple-

engined speedsters to house- |

boats. Boating along the
Missiszippi was a burgeon-
ing industry. The river be-
came a thriving deposit for
waterborne policemen, pa-
perboys, grocery clerks and
restaurants as  well as
barges, tugs and freighters.
In Winona, Minnesota, there
were 1500 boats for every
T000 families. “Anybody who
can afford a second ear can
afford a houseboat,” advised
one river resident.

25 YEARS AGO: March 1961

How much line?

A built-in meter showed at a
glance the amount of line
used in a single cast. Before
reeling on a new line of cer-
tain weight, either cork ar-
bor or “filler” line was used
to build up the spool diame-
ter of the empty reel to the
weight’s required size, This
enabled the meter to regis-
ter accurately when the line
was cast or rewound as it
worked both ways. With the
aidd of this measure, you
were able to determine how
much line you would have to
uze and at what level the fish
were biting.

Disaster leads to avi
“Are We Flying Junk?" was
prompted by the deaths of 16
members of a California uni-
versity football team during
the takeoff of a World War 11
C-46. An FAA investigation

concluded that the eraft, as | FAA regulations,

TIME MACHINE

i The French manufacturers

Spare parts |

of the Bleriot monoplanes
supplied spare parts for
their machines, which they
put into a wooden chest. The
chest contained two extra
propellers, a pair of landing
wheels and two pieces of
bent bamboo used to support
the tail. It also carried nu- |
merous small metal parts for |

| different sections of the |

ation

framework. This was pre-
pared just as the motorist
carried spare parts for his
automobile. Some modern
ultralights have spare kits.
Better safe than sorry.

Robot wrestler
A dummy with
gprings  developed
the neceszsary mus- | -
cles in wrestlers.
The wooden ro- |
bot had strong |
springs attached |

to  where the
wrestler  placed
his feet, giving

power to the leg
muscles, Con- |
stant training

with the robot §
gave  wrestlers

strength to build |
museles for their |
favorite holds.

ulations

well as hundreds of World
War Il planes, was poorly
maintained, [t =aid failing
doors, props and engines
were not unusual. Such oc-
currences led to stringent
™
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The most honest

o~ moml

(Go ahead. Compare this one?
with any other truck you can
think of. Part by part. Dollar for
dollar. We're sure you'll agree.
This Dodge is a tough, lay-it-
on-the-line piece of machinery.
It's a truck with a no-
nonsense approach to any job
it's asked to do. With the kind of
go-for-it capability that, over the
past seven years, has helped
Dodge earn more off-road

championships than any other
pickup in the business. Another
thing. It's a truck that never lets
you down on value. And proves
its faithfulness by offering you
America's best truck warranty.
Only Dodge Backs Every
Truck It Builds With
5/50 Protection, Standard.
We have so much confidence in
the quality of the trucks we
build, we back them with the
same warranty we give the cars
we build. With our standard
5 year or 50,000 mile Protection
Plan* Nobody else...not Ford,
not Chevy, not the imports...
does that. When we say we
build tough trucks, we prove it.
There's something about the
way it sits on the road that tells
you this one isn’t going to leave

you hoping for more. A look
that’s straight, direct, unshak-
able. The name is Dodge.

Tshiron with dealer installed options.

*Limited warranty on the engine, powertrain and
against outer body nust-throwgh. Excludes leases.
Restrictions :-lppij... See copy af dealer.

AMERICA'S BEST BACKED TRUCKS

(Y550
¢ TRAM
TOUGH

DOVISEN OF CHREYSLER QORPORATION

BUCKLE LU” FOMH SAFETY




SURGEON GENERAL'S WARNING: Quitting Smaking
Now Greatly Reduces Serious Risks to Your Health.




