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Ford power

rocks the pickup world!

Tough Ford Pickups have
climbed this brutal boulder
mountain before—but now an
'86 Ford does it carrying

a Chevy and towing a Dodge!

On TV a few years
ago you saw a tough
Ford Pickup bite and
claw its way up a mon-
strous mourntain of
boulders with a full-size
Chevy on its back.

But now

The biggest Six.
came an even. e gt oo, Plus the
tougher chal- i " brute strength to
lenge. | o : ‘“?.l. haul up to 5,550
Could Ford _ ,,gw : ¥ Ibs.—ortow up
carry a ﬂf".,jt‘ .\J*.,r“' ' 10 12,500 Ibs!*
Chevy and e - ,153;# Yy It's easy to
tow a Dodge LNt see why the full-
all the way to { size Ford Pickup is
the top? : Americas best-seller.

You see for eight straight years**
the answer on

the right, in
scenes from an
‘86 Ford com-
mercial now on
television.
Ford's big 4x4
with optional
7.5LV-8 engine
made it—and
with a big com-
petitor on top,
and one in tow!

Most Powerful V-85,
If you want tough-

ness and power in a pick-

up, you want Ford. This
year Ford has the most
powerful line of V-8 of

any pickup, gas or diesel.

Built Ford tough.
Big Fords feature

Twin-l-Beam indepen-

dent front suspension

with 2-wheel drive. Twin-

Traction Beam on dxd’s
(Mono-Beam front axle
on F-350 4x4's for extra-

heavy-duty applications).

And they all come Ford
tough—from rugged

ladder-type frame to
double-wall construc-
tion.

Choice of cab comfort.
No one equals
Ford’s choice of cabs:

Roomy Regular Cab
models. Exclusive
Supercab with folding
rear bench seat. Plus 4-
door Crew Cab.

Best-Built
American Trucks.
At Ford, Quality is

Job 1. A 1985 survey
established that Ford
rmakes the best-built
American trucks. This is
based on an average of
problems 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
Service Guarantee
for as long as you own
your Ford car
or light truck.
Ask to see this
guarantee when
you visit your
participating
Ford Dealer.

"When properly equipped
and with Sth wheel
**Hased on 1978 through
1985 model year
manufaciurers’ reparted
refinl deliveries

Buckle up—
together we can
save lives.
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warranty requirem
Texaco’s Havoline
for half the price.”

Texaco’s advanced formula Havoline Supreme
challenges the world’s most expensive motor oils,
Both Havoline and the expensive synthetics

exceed car manufacturers’ warranty requirements

for virtually all gasoline-powered cars. :
Both also meet or exceed industry standards for #
protecting your engine against wear, keeping

it clean, saving gasoline and preventing rust

and corrosion. But Havoline does those jobs for

less than half the price* Texacos Havoline Supreme:
high-quality protection withour the high price.

Take the challenge wherever Havoline is sold.

*Based on average price
for Mobil | and Havoline

a reporied by
NPD-Auto Facis

EXTRA SAVINGS!

on 12 quarts or $1.25 on 5 quarts. See participating
retailers for details and rebate coupaon. Hurry!
Offer ends Nov. 1, 1986.



Introducing
the First Alert

Rechargeable
Flashlight.

Put the power
of rechargeability
at your command.
The unique power
plug fits into your

wall outlet so j .
it's always fully i
charged. Or, un- , '

plug it, and the B ,
charge holds for &

up to a year. That makes it
ideal for cars and boats, too. And
the Krypton Bulb delivers a beam

far brighter than ordinary flash-
lights. Get the new Rechargeable
Flashlight by First Alert.

Fir'stﬁAlert;

Because your family
comes first.

Made in the U5 &

Letter

Comba bullt PM's Crayola box desk.

built PMs Ultimate Desk For The

Crayon Sel (page 118, June '80) for
my daughter Leigh's fifth birthday. [
eliminated the perforated board areas
and used blackboard spray and built it
to seat four.

Az an industrial arts teacher, I've
incorporated many of vour projects in
my classes throughout the years. Many
thanks for serving the home craftsman
a2 well as those of us in technology
education. JOSEPH E. COMBA

NESHANIC STATION, N1

Photocopies aof the 5-page Crayola
bar desk story, or any stovies from boaek
irsnes of PM, are available for it per
page. For the desk story, which in-
cludes plans and materials list, send
check or money order for $2.50 to PM,
Bor (015, Rodio City Station, New
York, NY 10101,

Light Whaler

I enjoyed yvour boat test (Five Fast
Fishermen, page 100, May '86), and
noted Boston Whaler's refusal to di-
vulge construction details. If present
construction iz similar to that of older
Whalers, 1 can understand their rea-
son. | recently observed the disassem-
bly of a 17-ft. Whaler about 12 teo 14
years old because it had a leak. We

Meet was whal is ealled an “early-

found a large void, and to me, the boat

didn't appear to have adequate strue-
tural reinforcement for the outer hull,
If you look at the spec chart for the
Outrage 18 in your test, you see the
Whaler’s weight is 1250 pounds, while
the other boats are 15560 to 1900
pounds. You gotta figure something is
missing. “TAG" MCPHERSON
PERDIDD BEACH, AL

Az we footnoted in our apecifications
charl, Bosion Whaler, as a matter of
policy, declines to divalge construction
details. It alzo chose not to respond to
oty requests for a reply to My, MePher-
son's observations,

Merkur mystery

In one breath vou vote the Merkur
XRATi one of the 10 best cars (PM
Edilors Pick The 10 Best Cars Of 1986,
page 93, Apr. "86) and then zay in the
same issue in the Long-Term Car Test
(page B8%) that the car had a “longish list
of complaints,” JIM PEYCHAL

WEST ALLIS, Wi

We've discovered that the trouble-
prone Merkuwr in our long-term test

build” car. While its performaice was
representative of production line cars,
its durability was not,

The right letter

I was the electronics officer with a
MNavy Torpedo Bomber squadron (VT-
17) from 1943-'45, participating in sev-
ENn major campaigns, so any reference
to Torpedo Bombers catches my eye |
(Editor's Notes, page 4, Apr. "86). |
You shouldn't call a TBM a Grumman

TBM Avenger. The nomenclature for |

WWII aircraft specifies TH as torpedo |
bomber, but the last letter is for the
manufacturer: C for Curtis, F for |
Grumman, M for Martin and o on. |
The Avenger originated with Grum-
man but Martin made them, too. You
should have referred to the plane as a |
Grumman TBF Avenger.
RICHARD CC, REED
LCDRE USNR (RET.)
ACCORKEER, MD

Trucks, aye and nay
I enjoyed Detroit Editor Jim Dunne's
article Truckin' Into The Future (page
65, June '86). It helped me to under-
stand how tractor trailers worl.
FAUL SEXTON
FREDERICK, MD

Great! Just what we need! Bigger
trueks! It's already to the point where
cars stand about as much chance on the
road az a bug in a duck pond. And we
need more? HARRY BADGER

MONTPELIER, VT
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WHAT DO YOU
SCORE ON THIS
WOODWORKER’S

Find out and
get a FREE

MARK YV Information Kit!

The test lakes only & minute!

Just answer each guestion, tolal your
score, then fill out the coupon and send it
o Shopsmith

Well send you 8 FREE MARK V Informa-
Tien Kit,

S0 grab a pen or pencil and get starteg!

CircleA,BorC
for each question:

' How much exparience have you had
in woodworking. home repair and

mainianance ¥

(A} Littie or no expenence

{B) Some expenence

{C ) Quite a bit of experience

’ Which phrase besi dascrbes your
workshop?

{A) A salection of hand and portabla
power tools

[B) Atable or radial arm saw, hand and
portable power tools

(C) A good selection of stationary and
portable power tools

How involved do you want to become
wilh woodworking, home repair and
maintenance 7
[A) Mot very invalved
{B) Moderately involved
(C) Heavily involved

What's the likelinood that you'll buy 8

Which besi describes you?

(A) L do some home repairs and
maintenanca
1B8) 1 do some woodworking and a variety
of home repairs
{C) I'm primarily interested in fine crafis-
manship woodworking

How to find
your score:

Simpla! Count nine points for each (A),

six for each (B}, threa for each (C). Then
enter your total on the coupan, fill in your
answar for Queston #5, includa your
name and address and mail to Shopsmith!

We'll send you your FREE Information Kit
on the Shopsmith MARK V| the complete
home workshop that combines tha fve
power iools needed most in one economi-
cal unit! It's the fool fo start with.__the
SYSIam Yol grow with!

Mail the coupon today!

Duality Woodworking Teols Made in US4,

=, Shopsmith Inc.

o R For beher wondworkers

ﬁ

il.i-l'ﬁH.T J/ and inse who want to be

= 6640 Poe Ave
Dayion, Oihio 45414

rkirg tool within the next
AJ ;'L[ M'GE']:I' & Shapsmith, ing. 1966
(B) Somewhal likely
{C) Highly likely
My Test Score is Heme
On Question #5, | hudrets
answerad City
Please sand me my
FREE Shopsmith MARK Stale Zip
Winbormation K. | under-
stand | am undar no Send for
o Shopsmith Inc. I
For benler wosdworkers
Amd those wihko wanl ig be

6640 Poe Ave

Dayton. Ohic 45414 Dhepe, 57017

POPULAR MECHANICS ® SEFTEMEBER | 986




Science

Duke researchers are learning to Identify smell with the eye’s help.

Yuur eyes see and your nose is the receptor for scents, But
what if scientists could distinguish scents with their
eyves? A whole new range of analysis could be available. Duke
University researcher Sidney A. Simon and his colleagues
have begun doing just that. Studying olfactory hairs from
human noses, they found receptor molecules that behave like
a water-filled tube with a door on one end. When the hair
comes in contact with an odor, the door epens and an electric
response starts on a journey to the brain,

“We are measuring currents of only a millionth of a
millionth of an ampere,” Simon explains, so the work is very
tricky. The researchers hope the reszult will be an artificial
electrical and chemical scent sensor that can produce a
chemiecal formula for a specific seent. It should revolutionize
such industries as wine, perfume and entertainment.

interferon arrives

After 17 years of research,
the Food and Drug Adminis-
tration has approved the use
of Interferon in the treat-
ment of hairy-cell leukemia.
Only 1000 Americans get the
deadly illness each year, but
the licensing of Interferon
for this type of leukemia may

apen the doors for use of the
new drug in other cancers,
Roche, which manufac-
tures Roferon-A, one of the
first two commercial Inter-
ferons to be licensed, says
clinical studies indicated a
remission rate of 9 percent
in patients who have the rare
disease. Some optimists be-

lieve this will translate to
very high remission rates for
all types of cancer. But =sei-
entists are being cautious in
their predictions. It may be
vears before Interferon is
used in the treatment of oth-
er major illnesses.

Watch this

The last time we spoke to
astronomer Terence Dickin-
son, he was in a hurry, try-
ing to finish his latest book
on stargazing. When the
book finally arrived last
weel, [ was surprised. Night-
Walch (Camden House,
£19.95) is one of the most
thoughtful guides ever pub-
lished to help newcomers to
stargazing. Instead of trying
to go around the mathemat-
ics of astronomy, Nighi-
Watch spoon-feeds the read-
er with the most essential
math. Then it's on to the
adventure of loeating stars,
palaxies and as-yet unclassi-
fied objects with preat
depth. Illustrations by Vie-
tor Costanza and Adolph
Schaller really help you fig-
ure out what yvou're looking
at when you look up. The fall
is the best time to start star-
gazing, because there's less
haze than in the summer and
the weather is not prohibi-
tively cold. So get Night-
Wafch and start your tour of
the universe.

Future boxing?

If you saw our special issue
inJuly, you'll remember Jeff
Greenfield's report on the fu-
ture of boxing (see The Pur-

suil Of Hoppiness, page
249). Jeff predicted that the
boxer of the future will be
wearing Kevlar armor that
contains sensors to measure
blows. When the computer
tied to those sensors regis-
tered excessive brain or tis-
sue damage, the boxer
would lose his license,

Now, writing in the Jour-
nal of the American Medical
Assn., Rockefeller Universi-
ty's Robert Glenn Morrison
proposes federal regulation
of boxing that would, among
other things, monitor cumu-
lative damage a boxer takes
in the ring. How this would
be accomplished is not
spelled out to great length.
But we know of a technology
that could make it possible,

Cloth thermostat

Scientists from the Federal
Agricultural Research Ser-
viee are working on a molee-
ular thermostat that will
help clothes keep you warm
in winter and cool in sam-
mer. Treating rayon, cotton
and polypropylene fabrics
with two types of aleohol-
based chemicals, the re-
searchers found that the
heat-retaining ability of the
fabrics could be stepped up.
The alechol molecules form
in a similar way to plastic
erystals, storing or releasing
heat ag they change from
solid to liquid. In hot weath-
er, they release heat; in cold
weather, they contract and
store it. The treatments may
go to market within three
years,

Alcohol molecules will form heat-storing nodes to heat cofton.
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Out here's where vou find Redwood snuff. Made exclusiv el} &umﬁank F“E

tobacco, for a moist, rich taste, With freshness and flavor
srotected in a plastic can. So the next time you're out
winting that ten pointer, make it Redwood and vou.

Redwood. A rich,dark fire tobacco for less.
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Coupe Concept Vehicle [COV) will be basls for the Sterling coupe.

n a few months, Austin

Rover Cars of North
America will open the doors
of over 100 dealer show-
rooms and let fly itz high-
performance, d-door se-
dan—the Sterling.
Meanwhile, back in Britain,
the Austin Rover Group is
showing the CCV, a crowd-
pleasing prototype of the
1988 Sterling Coupe.

The Sterling began life as
Project XX, a joint venture
between Rover and Honda
to design and build a luxury
grand tourer, Honda's al-

10

ready pot s “execulive-
class™ GT with the Legend,
and now Rover is ready with
its version. The Sterling
goes on sale in Great Britain
this month. After production
revs into high gear, we'll pet
our cars in a choice of two V6
models: a flagship, $25,000
Sterling, and a lower key,
$19,000 version. When we
drive the two 1.5, models
later this month we'll judge
the sum of their parts. Some
we're familiar with already.
The 151-hp, fuel-injected Vi
powers the Honda Legend
and it gives that
car “a top speed
approaching 140
mph” (see Flirst-
hamd Dirive Re-
port, page 21,
June '86), The 5-
speed and auto-
matic  transmis-
sions, AIC,
brakes and some
other parts are

also Honda-developed.
Rover did the body, suspen-
gion (a firmer setup than the
Legend's) and a dohe, 4-
valve Four for the European
market. It'll be a turbo-
charged version of this 2-
liter Four that may power
the CCV when it becomes
the "8 Sterling Coupe. Yes,
the British Rovers are com-
ing again, starting with a
Sterling salvo after the New
Year,

Sterling. Rowver's wversion of
Honda Legend, arrives in ‘87,

All the Porsche you need

In 1977, at the wheel of a
smooth-bodied, black 924,
we slipped south out of
Stuttpart and made a blur of
Switzerland. The 125-hp
Porsche took us on an in-
credible topographic
tour; up, over, down,
around—and through—a

then-new 924 was likable
and capable, but, to Porache,
it was always the runt of
the litter. And it
wazn't long before
wein the U.S. were
able to get the
front-engine Porsche
posturing  in its
toughest guises only.
Today, that's the 944 and

barrel of mountains. The |

044 Turbo. For 1987,
though, the %24 iz back—
with the same basic, non-
muscle-bound body and a
base price of $19,900. The
bigger engine (2.5 liters, 147
hpl pives better perfor-
mance (134 mph top speed, 0
to 60 in 8.3 sec.) and there
are more standard leatures.

The 9245 Four is 2.5 liters, 147
hp. Its top speed: 134 mph.

Saab’s Good Book

One of the best “parts" of the
Saab 9N is in the glove box,
according to the Swedish
Automobile Assn. It’s the
owner’s manual. The color
illustrations, detailed index,
lavout and easy-to-under-
stand explanations of com-
plex systems throughout the
car brought Saab top honors
from the asszociation,

PM readers especially ap-
preciate the need for a good
manual to understand and
maintain a machine. Car de-
signers and inventors are of-
ten recopnized, so, it's nice
to hear about proper praise
for the technical illustrators
and writers who drew the
fine lines and chose the right
words,

For an inside look at the Saab 5000, check inside the glove boo

POPULAR MECHANICS ® SEPTEMBER 1986



PAYLOAD

POWER!

Toyotas | Ton Truck is built
to handle the jobs other
compact trucks can't take
on. lts payload s the
biggest of any truck

in its class.

HAULS A LOAD
AND TAKES
A LOAD OFF
YOUR MIND.

HEAVYWEIGHT CHAMP

Being #1 carries more weight behind it .. .a whopping 2655 Ib. payload,
including passengers, equipment, and cargo, Power to move big loads
comes from the 1 Ton's 116 hp EF engine. Toyota's 1 Ton is specially equipped
with heavy-duty suspension and axles, double-wall bed with heavy-duty
floor, and 8-ply rated steel-belted radial tires, all standard. Toyota Trucks,
#1in compact truck sales” owner satisfaction”* and import model selection.

Traiter Boats

magazine

picked Toyota 1 Ton

as Best Tow Vehicle:

of the Year, out-
performing all other |
trucks tested with b
5000 I tow load."

- r
— g

-
— S S FOTOTA —
3

“Wart's Aulomative Reports, calendar year 1965

total compaci pickup,

**1985 .11, Power & Associates Compact
Truck Customes Satistaction indes

{for E184 wetures).

1986 Toyota Maotor Sales, ULSA, Inc.



BY WADE HOYT

Ford's fifth-wheel "Texas limo” has Lincoln trim Inside (below)

Laat month's
special section
on pickups (page
93) was so popular
that [ thought I'd
use my column
this month for
some of the excep-
tional trucks we
just didn't have
room for in the
August  issue,
Ford's SVT.

What's an SVT? You all
know about SV0. Ford's
Special Vehiele Operations
has designed such high-tech
goodies as the Mustang
Probe GTP race car (see
Technology Of Speed, page
91, Mar. '86) and the SVO
version of the Mustang road
car. S3VT is a little in-house
joke at Ford's Light Truck
Engineering Special Pro-
jeets Department, It's the
nickname for a “Texas limou-
gine” built around a dual-
wheel Crew Cab F-350 and
set up for fifth-wheel trailer
towing in style.

Billed as an “employee in-
volvement project,” the SVT
features a slew of interior
amenities from the Lincoln

including

parts bin, including four
plush bucket seats, climate
control and stereo systems,
door panels with control con-
goles, and other un-trucklike
trim. There's also a refriger-
ator and a custom rack for
cut-glass tumblers.

Outside, there's a muted
cream-and-tan paint scheme,
plus custom running boards
with built-in mud scrapers
that carry the SVT logo.

Not to be outdone, the
people at Chevrolet have
whipped up a couple of spe-
cial projects of their own.
West Coast Editor Steve
Parker got a close look at the
division's wishful truck
thinking during a recent out-
ing in the Arizona desert.

The first truck he sampled
was a Twin-Turbo 5-10 pick-

TG

injected Vette VB [below] looks

up. The 2.8-liter 60° VG has
been fitted with two turbo-
chargers to make it one of
the faster delivery vehicles
around. The Twin Turbo
truck also sports a 5-speed

transmission, custom leath- [§

er-trimmed interior, high-
level stereo and an outstand-
ing silver-and-charcoal paint
job to top it off.

For good measure, Chevy
engineers have specified a
sport suspension package
with Goodyear Eagle
P215/66R15 radials, but it
still needs help to handle the
screaming power this unit
produces. Steve drove the
truck both on- and off-road
and found it difficult to keep
the rear end under control
even during moderate aceel-
eration. He elocked a 0-50
run in 6.8 seconds and could
have done much better with
some traction.

Brute-foree fans would ap-
preciate  Chevy's  second
dream truck, a C-10 Fleet-
side packed full of 5.7-liter
Corvette V8, tuned-port fuel
injection and all,

The 2-tone black-and-
white truck has the front end
lowered 3 in.
mounting points for the rear
springs lower the back end
some 3% in. Adding to the
lowrider look is a blackout
grille, Centerline satin-fin-
ish wheels and wraparound
Firebird taillamps.

R

home in this Fleetside lowrider.

Hardly all show and no go,
the Vette VB eoupled to a
THM 350 automatic trans-
mission and a 4.11:1 rear end
help push this big truck from
0 to 60 mph in under seven
seconds.

When will we see turbo-

charged and Corvette-
powered pickups on the
road? Don't hold your

breath. But as one source at
Chevrolet told us: “We don't
have the money to make
things like this just to fool
around, Everything we do
must have a purpose.”

Alternate M

B 1. o Ll

Chevy's Twin Turbo has a pair of blowers plped Into V& plenum.
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typically with 2x4 stock and have many
supporting chords in between that
eliminate any useful space. To open up
a truss roof is possible, but it's very
expensive,

An attic under a rafter roof can yield
additional bedrooms, a den or a hobby
room. However, if there is sufficient
headroom only in a narrow strip in the
middle of the attic, you can still in-
erease the usable floor area by adding a
large shed dormer to one or both sides
of the roof. Basically, thizs involves
raising sections of the roof at the ouot-
gide walls and then adding shorter walls
between the raised roof and the top of
the outside walls. This increases the
headroom throughout the attic and
brings it a great deal of light when
windows are added to the exterior wall
extensions,

The basement

A finished basement can increase a
home's living space by as much as 50
percent. With a little imagination and
elbow grease, vour basement can be
converted into an extra bedroom, work
room, exercise room, in-home office or
ree room for the kids.

Masses of pipes, wires and ducts
running through this area can be a
thorny problem, but most can be re-
routed to fall between the floor joists
and then be covered with a suspended
ceiling. Remember, too, that base-
ments usually have little window area,
so0 you may have to settle for more
artificial light.

Often, you will have to contend with
moisture problems. These must be re-
solved before putting any hard-earned
money into the job. This could involve
installing a curtain drain around the
house foundation or using sump pumps
and baseboard drains. Sealing and wa-
terproofing the foundation may also be
necessary.

The garage

The garage i= often adjacent to the
kitchen, =0 it's an ideal spot for a large
family room. The fact that it's already
framed and attached to the house elimi-
nates much of the difficulties and ex-
penze of adding a room. It could also
gerve as an additional bedroom with
even another bathroom. You will have
to remove the garage door and build a
new wall underneath the garage door
header. And, usually, you'll want more
windows as well as a new subfloor, But,
once this is complete, installing elec-
tricity, insulation and drywall will yield
a new room for a fraction of what a
comparable addition would cost.

Additions

If you have considered all the possibili-
ties of converting your existing space
and you still need more room, the only

POPULAR MECHANICS ® SEFTEMBER 1964

alternative left is to build an addition.
Before beginning, check with your local
planning and zoning office for laws that
effect the size and placement of any
additions you would like to build.

As a rule, you should design the
addition to supply the type of space you
need the most. If your primary desire is
for a big, modern kitchen, use the
addition for the new kitchen and use the
old kitchen as a new dining room,
breakfast nook or even a combination
utility-laundry room.

Many homeowners find the best way
to expand their house is to simply add
onta one room or attach a new room on

the ends, or back of the house. Others
opt for the “satellite” concept. With the
latter, the addition is erected as =
separate building and connected to the
house by a narrow room which often
serves as an entry way or mud room.
But, in order to retain the original
character of your house, both types of
additions should conform to your
home's existing architecture. You don't
want your home to look like it's been
“remuddled,” instead of remodeled. To
help achieve architectural unity, match
roof pitches where possible, install win-
dows of the same tyvpe, and use consis-
tent siding materials, P

STRENGTH
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COUNTS...
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flonge that eliminates stress breckoge
And Here with our Permalock
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nd salber than the old-tme bolt and nut
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underout tongue and groove design
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| Hnw will the new Buick

Reatta stack up against
the Corvette? Though the
cars are aimed at different
buyers—Reatta leans to-
ward luxury while Corvette
stands for performance—the
differences are not as sharp
as GM may have intended.
The Buick sports car will
have a husky 3.8-liter VG
engine and use Riviera's
front-drive setup, while Cor-
vette will continue with its
VE and rear drive.

Those are the major dif-
ferences. But both are 2-
seaters, and both will be
among the hottest perform-
ers on the streets. Don't un-
derestimate the power of the
Buick V6. In the Regal
Grand National, with turbo-
charger and intercooler, the
engine produces 2356 hp to

14

Corvette's 230. Buick's only

problem might be too much
power for the Reatta's front-
wheel-drive setup. But if an
all-out performance Reatta
iz built, the car could be a
Corvette beater.

Riv revision

Within two years, Buick will
make a major change in the
styling of the Riviera in an
attempt to separate the ap-
pearance of this $20,000
model from that of the
£10,000 Somerset. Widely
criticized for its look-alike
styling, the Riviera will have
a new roofline, doors, grille
and rear-end shape when the
1989 maodels are introduced.

A “tapper” door handle
will be hidden in the window
frame, similar to the design
geen on the Chevrolet Bar-
etta. The rear window will
be tilted to flow into the

New roofline, grille and doors will distinguish 1989 Riviera.

trunk surface less abruptly.
The B-post will slant rear-
ward instead of standing up-
right. And the pgrille will
have a peak in the center
that will wrap up into the
hood slightly. Also spotted
on a prototype at the GM
proving grounds were small
vent windows in the doors.

The changes not only
make the ear look different
from the Somerset, but also
make it appear bulkier,
which is more appropriate to
its price level.

Cutlass Supreme

Olds plans a new, front-drive
version of the Cutlass Su-
preme for 1988 that will
make its appearance with a
revised Grand Prix and Re-
gal. Top engine will be
Buick's 3.8-liter V6 which,
when equipped with port
fuel injection, will be com-
petitive with the Thunder-
hird VHs. Overall, the new
GM G-body ears will be
smaller, lighter in weight
and still hold five passen-
gers., Styling is completely
different from today's mod-
els. Olds" version will have a
gap-tooth grille and rounded
fromt end like the Toronado,
The rear of the greenhouse
will bend in sharply along
the top of the rear guarter
panel. Rooflines will be ex-
elusive to each GM division

and that, as much as the
grille, will set the cars apart
imm each other,

l;ysler tap

The ﬂnw of new models from
Chrysler will continue for at
least another year. Fresh on
the heels of the Sundance/
Shadow, LeBaron GTS 2-
doors, Dakota and Maserati
will come a completely new
line of front-drive luxury se-
dans that will eventually re-
place the rear-drive Fifth
Avenue, Set for introduction
next fall, the styling of the
new cars will depart slightly
from the shapes you see now
at Chrysler.

“They will be just as for-
mal in appearance as the
Fifth Avenues,” according to
one Chrysler insider. That
means a prominent hood and |
trunk line, and a boxy roof |
shape. The new cars are to
be built on a 104-in. wheel-
base—the longest of any |
Chrysler front-drive car—
and will compete against GM
and Ford midsize sedans like
Celebrity and Taurus. |

Later, perhaps in the 19889
maodel year, a luxury version
to be called the Imperial will
make its appearance. Its
mission: take a piece of the
luxury sedan bosiness away
from Continental and De- |

{ Please turn {o page 18)

Front-drive "88 Olds Cutlass Supreme will have its own roofiine.
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MICHELIN INTRODUCES
THE TIRE THAT LETS YOUR
PICKUR VAN AND 4X4 RIDE
LIKE A CAR AND WORK
LIKE ATRUCK.

Big loads aren't a big deal v

for the XCH4 radial. It gives you The XCH4 is prc:ﬁf that o
the carrying capacity of light truck tire can work hard for you
a light fruck tire.

With the comfort of @ Michelin
passenger lire,

without being hard on you.

The XCH4 is designed to wear
slowly, and just as
important, evenly Which prevents
premature wearout,

And gives you the kind of mileage

Michelin is famous for.

The crisp handling and
precise response you expect from
a Michelin. Now your
\ vehicle can achieve all the
"3 driving excitement and fun

i it was designed for.

Bod weather is good weather
for a Michelin,
The XCH4 all-season radial’s
special tread design
and compounds provide excellent
traction and performance
in rain and snow.



INSIDE DETROIT

(Conitinued from page 16}

Ville. Look for the new line to be
offered in Chrysler, Plymouth and
Dodge versions. They will have the
Mitsubizhi 3-liter V6 engine as stan-
dard power.

What about the Fifth Avenue? That
car, which traces its heritage all the
way back to the Plymouth Volare, is
enjoying strong demand from buyers.
So Chrysler hopes to keep it in produc-
tion somehow, even though company
assembly lines are currently choked full
of front-drive models. The Fifth Ave-
nue, along with sister models Gran

Fury and Diplomat, is being pushed out
of itz 5t. Louis azsembly plant by a new
Chrysler minivan production line. It's
now looking for a place to be built.

Heavy facelift

The Ford and Mercury full-zsize se-
dans—the LTD and Grand Marquis—
will get a major “freshening” next vear
as Ford responds to buyer demand by
keeping these rear-drive big cars in
production. Ford, like the rest of the
industry, is strongly committed to
front-wheel drive for its sedans, but the
older rear-drive models are still mighty
popular. B0 Ford is planning new

IARNA

ReTh,
i

CUTTING EDGE

NOW WE'VE GOT THE EDGE IN PRICE, TOO!

When you pick upa Husgvama,
you expect to get the best in new
technology. The best in durability.
The best power-to-weight ratio.
Mow you can also expect the best
deal around at $289.95. And
ask about the protective gear
promotion.

Par‘hcaﬁatmg Husgvarna deal-
ers are offering valuable premi-
ums at dramatic savings. Like a

woodcutters kit or a safety helmet
with hearing protectors or a
winter jacket. Stop by for the
special offer in your town. But
hurry, special pricing and pre-
miums end November 15, 1986.

Get the saw that gives you the
edge—in performance and in
Elrrce At your full-service

usqvarna dealers.

rer's suggesied promotional m?-’l'll.-"li-‘ﬂﬁ
m.h]ﬁ wwwmnpﬂmrﬂﬂﬂ

The Chain Saw Professionals.
For more information contact Husgvarna Power Products Compan
FO. Box 300, ltasca, lllingis 6014 3. 1-B00-GET-SAWS. In lllinois call 1-312- ;?3 2777,

grilles, headlights and front bumpers
for both the LTD and Marquis. At the
rear, taillights and bumpers are also
revised. Still, the basic angular shape of
the body remains. Prices on these mod-
els, like those of the Chevrolet Caprice,
remain relatively low. The LTD and
Marquis are now among the best values
in the new-car market.

Look out, Europe

“The Japanese will come in and take
over the market before the Germans
know what's happening.”" That's the
srenario painted by J.D. Power, the
highly respected auto market analyst,
when describing the introduction of
higher-priced cars from Japan.

“They will bring the same reliability
and trouble-free service to the $20,000
luxury car market that they have in the
small-car field,” he says.

Aeccording to Power, the Europeans
are not really taking the Japanese “that
seriously.”

“Word will soon get out that you
don't need a mechanic to get around,
and that’s when the Japanese will take
much of the American luxury car mar-
ket away from the cars from Europe.”

Power also points out that the Japa-
nese are beginning to face some diffieul-
ty in America.

"U.8. car quality is still only 75 per-
cent of that of the Japanese, acecording
to our surveys, but the higher prices of
the importz and improvements in U5,
cars have caused some oversupply of
Japanese models,”

Power also found that the highest
quality cars sold by Chevrolet are
Sprint, Spectrum and Nova. All three
are Japanese designs. Nova uses a dri-
vetrain imported from Toyota,

What drives car owners erazy, ac-
cording to Power, is the little things—
like cold startup, hesitation on accelera-
tion, rough idle, squeaky brakes and
radio static. Also, new-car owners go
up the wall when the service manager
says, “The problem can't be fixed.
They're all like that."

Quality and reliability are now the
top complaints of new-car owners, re-
placing fuel economy as No. 1. Power
predicts performance will become the
chief coneern of buvers in a few vears, if
quality continues to improve,

Chrysler-Maserati

Chrysler will have its 2-door convert-
ible ready for sale “about next June,”
according to insiders. Two engines will
be offered, both versions of Chrysler's
2.2-liter iron Four. The base engine is
Chrysler's new Type II turbo with
intercooler that will put out power to
spare in the small 2-seater. Even more
powerful will be a Maserati-tweaked
version of the same engine, this one
with a special 3-valve head. PM
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winmr!.lnﬂhnihrlhn _' _ _ _
mthsEﬂanmym uq ! bottles of Pennzoil Motor
mnkgm today! Ahd YOU may be one of
Mwm:ml
PURCHASE NECESSARY to enter or receive a prize. To enter,"yt
mmmﬁﬂm@mﬁmdh%ﬂmﬂﬂ.
may nting mnpldcnm address on"a
3" % 3" piece of paper. ZOIL “JEEP”, P.0. Box 16, NYC, NY.

10046, Enter as often as you liht.bmw:hmm must be mailed separately.
No mechanically ced entries accepled. All entries must be received
by March 31, 1987 to be eligible. Not responsible for late, lost, or misdi-
rected mail.

Winners will be selected on or about April 15, 1987 in a random draw-
ing conducted under the supervision of Marden-Kane, an independent judg-
mrgmigatim. whose decisions are final. All prizes will be awarded.

of winning depend on total number of entries received. Win-
ners will be nolified by first class mail and will be required to = iL
e o wliidavit of cllghiticy wid relenss. Winiess' nimes PEM
and likenesses may be used for publicity purposes for this or
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. standard equipment. Total estimated retail value of prizes is $195,000. Win-

magmm vehicles as delivered. Limit one per household, address
If any prize is won by a minor, it will be awarded in the
IllIIIE n';F a puenlor legal guardian.

Sweepstakes open to licensed drivers in the 1.5, its territories, and
Canada, except the province of (Juebec: uanemnl its distribu-
tors, agencies, retailers, Marden-Kane and their immediate families are not
eligible, Void at gasoline retailers in ME, MA, MDD, NH, NV, and where pro-
hibited by law. Canadian winners are required to correctly answer a skill-

testing question before awarding of prize.

For a list of prize winners, send a stamped self-addressed
envelope to: PENNZOIL WINNERS LIST, P.O. Box 10614, LIC,
NY 11101 (residents of Washington state send self-addressed

unstamped envelope).

The Standard of Protection
Since 1889




CAR CLINIC
(Continned from page 22)

Ref says, ‘Break clean’

I say the air conditioner in my '85
Toyota Corolla doesn't cool enough. My
dealer says that's the way it is. Instead
of coming to blows, we've agreed to let
you decide who's right.

The dealer has gone over the system
from stem to stern and found no refrig-
erant leaks. The unit is fully charged,
pressure readings are within spee, the
drive belt is tight—in fact, he says
every possible reason for insufficient
cooling has been checked. Still, it’s too
warm in the car. Is there something
he's missing?

ROGER PERKINS
JACKSONVILLE, FL

He conld be overlooking the possibili-
ty that the heater water valve and cable,
which control temperature setfings, are
not positioned correctly. This could
ciuse warmer air than normal to come
frome the air-conditioning duets.

Here's what should be done:

Set the temperature control lever on
the dash to the FULL COOL position and
make suve the heater water valve is also
at its FULL cool position by loogening
the clamp on the bracket holding the
cable to the valve and turning the valve

RLIB ALY
STREAKS

Sparkle plenty

If scrubbing fails 1o remove a coating of
haze on the inside of your car windshiald,
spritz the glass with window cleaner, rub
lightly with very fine No. 0000 steel wool
and usa paper towels 1o dry the surface.
Careful, if you rub too hard, you may
scratch the glass.

For outside glass that's streaked be-
cause of windshield wipers which have
seen better days, wiping the windshield
with rubbing alcohol will make it sparkle.

Caution: Do not use steel wool on the
interiors of windshields that have plastic

clockwise as far as it will go.

Onee the valve is in the full oFF
position, check to make sure the dash
lever is still in the FULL COOL position,
then retighten the clamp on the cable.

In areas of high temperature and

overlays to protect
splinters in case of an accident. This type
of windshield is found on some 1986-'87
maodels and generally has a wamning label
on the glass. Consult the owner's manual
for your car to find out if this caution applies
in your case.

trom glass

humidity, an A/C syetem may work at
its maxintwm and you still may not feel
comfortable in the car. If your dealer
has taken o temperature reading at the
AMC outlet and found it to be close to 40°
F., there's not much else he can do.

24

Take ulong a Powermate

for electricity that’s just
a cord’s length away.

Why let your do-it-yourself spirit be confined
ta the length of an extension cord? With Power-
mate's® portable 1500 watt generator, you can
take your own power to places electricity’s
never reached before.

Our popular sized generator is easy to carry
and easy to use; capable of running your
tavorite power tool or small appliance - around
the house or on a camping or fishing trip. It
comes in handy during power outages, too;
delivering enough electricity to keep a deap
freeze or sump pump operating for hours.

For information on all six Powermate®
generators (ranging from 500 to 4600 watts)
contact the Powermate® dealer nearest you.

Far the Powermate® dealer nearest you, call

1-800-344-1010

{In Canada, call 1-800-526-B000.)

POWERMATE

Electric Generators

Manufactured by Ag-Tranic, Inc.
125 Airport Road, Kearney, NE 68847
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Dishpan hands

The aluminum-alloy wheels on my ‘82

Mazda RX-T are stained a corrosive-

looking white. ['ve tried various mag

wheel cleaners without sueecess. What
do you suggest?

JOHN L. RATCLIFFE

DCEAN PARK, ME

I've had success with commercial-
grade alwminun pof and pan cleaner,
available in hardware and home sup-
ply stores, applied with a very fine steel
wool pad (No. 000). Don't use o more
abragive pad; even No. 000 may remove
the anodizing that makes fhe wheels
shine. But the shine can be restored by
gpraying on clear lacquer or enamel.
Be sure to fTush away all traces of the
cleaner before applying the sproy.

Big for its britches
A few days after | drove my "84 Honda
Accord from the showroom it devel-
oped an engine knock. After several
trips to the dealer, we got a factory
representative involved. He said the
knock was coming from the No. 1 pis-
ton, so it was replaced. The knock
remains to this day and it seems no one
can do anything about it. Yet, one
mechanic told me there are a lot of
Aceords out there that knock. Do you
know anything about this?

JAMES NILES

ST. PAUL, MN

If the noise is a light tap that disap-
pears a minute or fwo after the engine
i# atarted, Honda classifies it as “nor-
rwal cold piston noise.”

If the noise is there all the time and iz
lowder when the engine is warm and the
transmission 15 in gear, there is proba-
bly too much clearance in the No. 1
main bearing.

Ask the szervice manager to read

DO YOU HAVE A CAR PROBLEM?
St wek Mort abont i, Sewd your grestion lo the
Clar Clinie. Popelor Mecdawies, 225 West 570h X8,
New Yok, NV roors. Wiade leffers cannod e
answered idfiadually, probderis thal are of peneral
srterest wvli e disenseed cn B ool i

Honda Parts News No. A85072604, or
Parts Information Bulletin No. &6-
(044, which discuss the availability of
tighter main bearings. You can verify if
too much No. 1 bearing clearance is
causing the noise by starting the engine
and pulling the No. 1 plug cable. Does
the noise disappear? If so, that's if.
The Honda publications list three
special replacement bearings for your
engine. The mechanic should check the
clearance of the present bearing with a
Plastigage. Then, depending on the size
of the bearing now in the engine, he
showld install one of the three thaf gives
a clearance of 025 mm, or 001 in. PM

SERVICE TIPS

® A low-speed shudder (or chuggle, as
dealers call it) from a 1985 Pontiac Firebind

matic transmission could happen as the
torque converter clutch (TCC) engages.
Reduce the sensation by installing a differ-
ent computer PROM chip to raise TCC
engagement speed to 41 mph and engine
idling speed o 650 rpm. I the car has air
conditioning, install the PROM having part
MNo. 1227741, If there's no A/C, get PROM
MNo. 1227742

® Transmission fluid on the ficor under "85
of ‘BE front-wheel-drive Chrysler cars built
in the LS. may be from a leak at the
speedometer pinion adapter. Install a new
adapter (part No. 4205857) to stop the
leak, says TSB 21-04-86.

® That rattie from the dashboard around
tha radio in your "86 Toyota Calica can be
gliminated. For instructions on increasing
retention of the pane! in which the radio is
encased, ask your dealer fo check TSB
001, Reference NVH.

B Speaking aboul unwanted noise, is
there one in the form of a squawk coming
from the front suspension of your ‘84-'86
Cadillac Cimarron? If so, refer your dealer
io TSB B5-13A to have new insulators
installed,

= If you'ra sitting mighty low as you drive
your ‘86 Ford EXP, have a dealer raise the
height of your bucket seat by instalfing new
spacers and boits, as per TS8 B6-6-5,

equipped with the S-liter engine and aulo- |
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THE
MOST
EFFIGIENT

FILTER

YOU GAN BUY.

In standard laboratory tests for
tiltering efticiency against other leading brands,
the others left as much as 54.8% more dirt in
the oil than a Lee Two-Stage Maxitilter,

Mo surprise here. Lee adds a second filter o
eflectively trap dirt as small as one-titth the width
ol a human hair. Lee Two-Stage. The clean
breakthrough in eil iter technology
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Chinic

As gomne of gort know, in
addition to writing this
colinn | do building inspee-
{ions for prospective bigers.
Oue problem that T periodi-
cally run into is that of an
tmproperly protected dimes-
tic water heater. [ want to
eall this problew: to yonr al-
tenfion becanse if could re-
sulf in anerplosion causing
severe dawmage or injury.
All tank-type water heat-
ers, whether they are electri-
cally heafed, gas fired or ol
fived, must hove o relief
wetlve that is both tempera-
ture and pressuve gensitive.
Unfortunately, many relicf
valves arve pressure sensilive
only and this will wol pro-

BY NORMAN BECKER, PE.|

l-lomeowners'

| Water heater safety

tection against an explosion.

Shonld the heater's ther-
mastal malfunetion, the wa-
ter in the tank cowld become
sguperheated, mearing s
feated  beyond its boiling
poind of 212% at altmospleric
pressuve. As  the  boiling
point af water increnses, ils
pressioee inereases ond both
'} HI‘h‘i‘Hll“l‘j oin f"ll"'“'#l']‘i' fit fau HL'
ird cause i to ruplure.

If this happens, the waler
pressure imomediately drops
to atmospheric pressure. 1t
tirsla uffﬂ'_ﬂﬂ shes Tnto steam,
inereases ifs volwme and Hib-
erates an amonnt of energy
that can be greater than o

the water hod wol beer fieal-

pownd af witroglycerin, I

vitle gow with the needed pro- | ed above 2127 0 wonld wot
ANS 221.22
RELIEF YALYES
WATTS &
i H
TEMPE 3
TEMPERATLRE Y in. m )
SENSTIVE SETHE~210°F
RELIEF L] TR INPUT TEMP,
ONVE STM & THERM EXP WTR
A BTU/MR RATING
AR 200,000
PRESS STEAM BTU HA.
ASME
171600 |
; T e
— |

Sortalation

Look for the AGA rating on the plate hanging from the relief valve.

The rating must exceed the BTU

input to the water heater.
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flask into steam and an ex-
plosion wenld he impossible.

Conseguently, pressure-
and  femperature-sensitive
relief valves are desigied to
prevent the waler tempere-
ture from exceeding 210° F.
It does this by dischaming
the overheated water amnd al-
lowing cooler waler to enter
the tank, safely lowering the
tetfer e fire,

s also fwpoertant that
the BT capacity of the re-
ligf valve erceed the BTU

inpet af the water heater, If
the capacity is less, the relief

palve will not be able to dis-
charge the overfieated waler
af the samed rale ifs pro-
duced, vesulling in aw wn-
safe condition or possible ex-
plasion. Check the capacity
af the velief valve by looking
af the nawmeplate mownted
ane the volve. Specifically
look for the AGA {American
fras Assw. ) rating given in
EBTU henir. This rating miust
caceed the BT inpat o the
waler heater listed on the
plate o the tank rasing.
Also, when the relief valve
ix installed, its fem peratire-
gensing elewrent shonld be

imniersed on the top & . of

warler iw the tank. This is
tmportant becaise there is o
temeperntire  diffevence he-
taeen the fank and the hol
water outlet pipe. For in-
stance, when the veliel valve

iz ingtadled in the hol wafer |

vutlet pipe 5 in. away from
the tank, the waler in the
tank could be roised to 2509
F before the tewperatiore ol
the valve veaches 210° F.

Deck treatment

I built a wood deck with treat-
ed southern pine. Can it be
stained now or must 1 wait a
specifie length of time? Which
stains would be most compati-
ble with it?
ALPHONSE PLAZA
AMHERST, MA

I'll assuwme the Lumber jou
wsed avas  pressiwre-treated
with Chromated Copper Ar-
senate (CCA) This is the
wsed in Wol-
meantized wood (o trademark
of the Koppers Co. and not a

generie terin for pressire-

treated  fuwher). These
chewicals cawse the familiar

green tint in the lnmber.

I the luneher's treatiment
stamp has “dry™ included in
if, the wood was redvied after
freatment to o moisfuare cor-
tert of 18 percent. Then, as
long as weather condifions
permil, yonr can paind or
sfain immediately.

More often, the lumber

has not been vedried, Tn this |

case, you showld lef it dry for
12 weeks before applying a

semitransparent stain with |

an alkyd boase that has o
wirter repellent in if,

Peeling door

For the last four years, we've
had a problem with our ener-
py-efficient foam-core metal
door, After some cold weath-
er, its paint peeled down to
bare metal. We were advised
to gand the door, remove any
rust, apply several coats of
metal primer and then paint,
all of which we have done,

It looks like we'll have to
repeat the proeess;, as it's
rusting again. Any advice?

RYAN SULLIVAN
RUSTON, LA

Itz possible that either the
door wasn'l prepared prop-
erly prior to printing or the
wrong primer was wsed.
It's important the door be
sanded dowen fo bare metal,
If wou sandblas! the door to
strip off the paint and rust,
fhen you must clean it affer-
ward with a rag dipped in
mineral gpirvits, The ol froon
the compressor eowld pass
through the

sandblaster's |

mozzle, leaving a thin film of |

oil on the door,

After preparing the door,
apply a primer coat of zine
chromate, Don't wait a day
to apply primer becawse a
thin layer of rust can devel-
op. Let the primer dry for 24
howers, then apply a coat of
exterior-grode, marine gual-
ity alkyd enamel, ™

Fhy gewe Bedve o Sanmre-n i RIERGRCE o
repnir prodilenn ? Sevd o fo Someou-
ers’ Oliwie, Popelar Meckanies, $2§
IWest 370k 5S¢,
Letters cannod be ausivered frffoved-
nurlly, Sut prodliems of vy inferest
wndd B dimcaesed i She oodirn, For
e home-repair and maintenaes
Aelp, et PWs Howme Care (Fuade,
&2 45 pasipaud. Send your onderfz) fo
Fopular Mechanivs, Bor 108, Roedio
City Stotins, Newe York, NV 1di0s.
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"hwmnanma Goodby

No, this isn't some far-off foreign jungle. It's
VOUD own state,
But these are your buddies, The guns are
real. And sois the adventure.
You're part of the 450,000-man backbone of
American resolve: The Army National Guard.
You work part time. The pay is good.
True, duty in the Guard won't be the easiest way
S £ a Saturday afternoon.
s it will make your momma proud she raised

WSS Call 800-638-7600° or mail to: Army National -—l
.| Guard PO. Box 6000, Clifton, NJ 07015
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Computers

BY RON SCIBILIA

PC’s pigskin challenge

Armchair quarterbacks, |

awake! If you've ever

wanted to stage a remateh of

the Super Bowl, replay one
of last season’s grudge
matches or prove

Sublogic's Football
gives a 3-0 over-
head of the field
plus menus, stats.

vourself the equal of
John MecFadden or
Mike Ditka in the
strategy department,
here’s your chance,
With XOR Corp.'s
NFL Challenge wou
can commandeer the
Monsters of the Mid-
way—or any other L

use this opus and you'll be
ready to do color commen-
tary on Monday night, daz-
gling your friends with the
differences between stacks,
gtunts, slants, pinches, dogs
and blitzes,

NFL  Challenge also
comes with two playbooks
for actual game play, one for
offenze and one for defensze.
On offense vou can choose—
with the help of on-sereen
menus—from 55  different
regular plays, plus extra se-
lections for kickoff, fourth
down and 2-minute situa-

tions. You'll try to counter
those efforts on defense with

NFL team—at the
toss of a floppy. Min-
nesota-based XOR has cre-
ated a computer football
game, officially endorsed by
the MNational Foothall
League, that is both rousing
fun and an excellent primer
in pigskin education,

You can play this simula-
tion as a football noviee, or
vou can delve deeply into the
NFL playbook if you're a
more advanced football afi-
cionado. The pame's ready
for you either way.

It costs £100, and all you
need iz an [BM-PC or com-
patible with 256 K-RAM and
DOS-2.0 or above.

NFL Challenge draws on
the latest vear's actual NFL
statisties to determine the
probabilities of what will oc-
cur on your PC gridiron,
This means individual plays
and game resultz should
closely reflect the true capa-
bilities of NFL pros.

What will strongly influ-
ence the outcome of a partie-
ular game, though, iz coach-
ing, and you'll get a wealth of
information in this program
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to test the extent of vour
football smarts.

For starters, the package
includes a 128-page book,
The Iiustrated NFL Play-
bonk, which provides a basic
grounding in the complex
workings of the pro game,
complete  with diagrams,
charts and definitions. Per-

e
3 Narpli greay

¥ Fellin prowy
& Iperiad yremy

26 different gambits,

Flays are listed in
order of riskiness,
You ret a chanee to
change your mind be-
fore the clock runs
ott—aor sven undo a
play entively and pe-
play it some other
way. Your opponent
will be able to see the play
group you're picking, and
make a strategic judgment
just as he would in a real
game by seeing your on-field
formation. But the opponent
wor't know your actual play
call until you've made it.
This feature can be dizabled
if you choose.

NFL Challenge lets vou
ease into pigskin expertise
at your own pace. There's a
useful LEARN mode option
that allows you to take your
time calling plavs—and
thereby avoid penalties for
exceeding  your 30-second
play-calling allowance. You
can play either against an-
other person or against a
computer coach, Or you can
let the computer coach both
teams. You even get to pick
a persona for the computer

coach—conservative,  bal-
anced or ageressive,
The NFL  Challenge

acreen 18 loaded with infor-
mation, even supplying up-
to-the-moment game statis-
ties i you desire. During
actual play selection, you'll
see an overhead view of the
field gridiron, showing the
score, down, vards to go and
position of the ball, with play
selection menus overlaid.
Play results are noted at the
bottom of the sereen.

If your PC has graphics
capability, NFL Challenge
will show off its animation.
You'll get a bird's-eve view
of the field with offensive
plavers depicted coaching-
style as O’z and defensive
players as X's, all moving in
very effective simulation.
You even get an optional
slow-motion replay.

Another football simula-
tion for pigskin fanciers is
SubLaogic Corp."s Foothall, a
240 program for the Commo-
dore 64 or 128. You'll need a
disk drive and one or two
joysticks for this one.

Football—for either one
or two players—doesn't rep-
licate actual NFL foothall,
but it does offer an enjovable
simulation. Playvers have dif-

(Please fwrn to page 32)

NFL Challenge by XOR uses actual league performance statistics to simulate real game probabilities.
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My new caris all performance.
And so’s my oil.

| said this is a performance car
[ m said Qui

I [
SW-3 (
Tl‘u res L|Ir osityv. Tl
Big Q keeps flowing, protecting
an |.1 ru_-ri} Tming.,
| read my owner's manual—Tom
is right!

Quaker State.

TheBig Q stands for quality.
Always has. Always will.
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Lindon Carbide
Lrpomnion

See, procrastination pays! Putting off buying new locksets for
the entry doors of your home was really a smart idea.

Because now you not only get the new Bel Air design entry locks
you need, you get a free Eveready® flashlight with each one you
buy. Perfect for the kids trick-or-treating on Halloween evening.

There's lots more, too. The bonus of an adjustable deadlatch for
ease of installation in a variety of doors. And a $1.00 off rebare
Y coupon for the barteries you'll need.

Must important, though, s dressing up your entry doors with
America’s largest-selling residential locksets for lasting beauty
and dependable, trouble-free performance.

Yo surely recognize a bargain when you see one, so go
directly to wherever you buy hardware and ask

fior the Kwikset-lock-and-free-flashlight-deal.

You were smart 1o wait. But don't wait any longer.

Amenca's Largest
Residential Lock MH:E

a8
HARDWARE GROUP

(Continued from page 301

ferent adjustable ability quotients and
move individually on each play.

One nice touch that Football offers is
a 3-D overhead perspective of the play-
ing field, with the ball carrier always
highlighted to make identifieation easy.

IBM hits the road

One of the primary pastimes of IBEM
watchers has been wondering when
“Big Blue" would introduce a portable,
laptop computer. The company has fi-
nally put all the speculation to rest with
ita PC Convertible,

The new battery-powered laptop
unit doesn't blow away its portable
rivals with mind-boggling new technol-
ogy. Rather, it's a smartly designed,
competitively priced machine. And
IEM i=n’t counting solely on the com-

puter-to-go market. As the name im- |

plies, the dual-identity PC Convertible
is as happy on a desktop as on the road.

IBM accomplishes this by offering a
detachable display that let’s you re-
place the standard issue LCD screen
with either of two new CRT (cathode
ray tube) displayz. One is a 9-in. mono-
chrome screen ($180); the other is a 13-
in. color version ($400). Both are ex-
presaly fashioned for the Convertible—
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and require an additional $325 adapter
that also lets you connect the Convert-
ible to IBM's PC Color Display, PCir
Color Display, or a standard TV set.

The Convertible's detachable LCD
screen also paves the way for upgraded
portable displays employing liquid-
crystal, electroluminescent or gas-plas-
ma technology.

The PC Convertible sports twin 3%
in. microfloppy drives with T20 kilo-
bytes of capacity each—good for stor-
ing about 700 double-spaced pages of
text. This will boost the smaller floppy-
disk format, especially since IBM offers
a 3-in. external drive for itz larger
PCs (to facilitate program and data
transfer) and an optional, internal 3t%-

Portable printer
{left] hitches to
PC Corvertible for roadwaork.

incher for a new version of its PC XT.
Several major software publishers now
support IBM's 3%-in. dizk format with
new versions of their programs,

Other key specs on the 13-pound
Convertible include 256 KB of random
access memory, expandable up to 512
KB with 128 KB add-in cards (§195
each). The 25-line x B0-column LCD
screen provides 320 x 200 and 640 x 200
pixels of graphics support. The Con-
vertible has six to 10 hours of battery
life per NiCad charge, a T8-key full-
travel keyboard, and a clock.

The basic unit costs $1995 including
LCD sereen, AC adapter, battery pack
and a start-up diskette with menu-
driven interface for the new DOS 3.2

(updated for the 3%

in, disk) and several

otilities. Besides the
larger displays and ex-
ternal display adapter,
options include an
attachable thermal
transfer  printer
with 24-element

printhead ($295), a
300/1200 bps internal
modem ($450), serial/par-
allel adapter ($195), bat-
tery charger ($25), printer
y/ cable (345) and an automo-

bile power adapter (325). PM
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Only NRI gives you a 27” high-resolution
stereo color TV you build to prepare you for
today’s video servicing careers.

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

Train in state-of-the-art video/audio serv-
icing and become a fully qualified service
professional the uniquely successful NRI
way It's hands-on training, at home . .
designed around the latest electronic equip-
ment you build and keep as part of your
training,

The High-Tech Revolution

in the Home Is Just Starting
Sweeping changes are taking place in our
homes, changes brought about by the
phenomenal growth of home entertainment
electronics. Already available are high res-
olution TV, TVs with stereo sound, simul-
tancous multi-channel viewing, projection
TV, Camcorders, 8 mm video cassettes, and
compact disc players.

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

Join the Future or Be Left Behind

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

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

You Build a 27" Stereo TV
During the assembly process of vour state-
of-the-art Heath/Zenith 277 TV, you learn
o identify and work with components and
circuits as they actually appear in com-
meercial circuitry Then through tests, adjust-
ments, and experiments vou quickly master
professional troubleshooting and bench
rechnigues,

kets that are just starting o boom.

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

Totally Integrated
Hands-On Training

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

MRIs commitment o you goes beyond pro-
viding you with equipment appropriate to

the latest technology. Best of all, we ensure
thal in the leaming process vou acguine the

wvery skills that will make you a professional
service technician on the joh,

Inside Your TV
The Heath/Zenith 277 TV has all the fea-
tures that allow you to set up foddy your
complete home video center of the future.
Flat screen, square corners, and a black
muatrix o produce dark, rich colors . . .
oven a powerful remote control center that
gives you total commeand of video and audio
operating modes.

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

Your NRI Training

Has Another Special Element
Also built into your NRI training is the
enormaus experience of our development
specialists and instructors. Their long-
proven training skills and personal guid-
ance Ccome o you on a one-to-one basis.
Always available for consultation and help,
these instructors ensure your success both
during your training and after graduation.

Step Into the Future Today
The richest reward gained from your NRI
Video/Audio training is a firm grip on the
fumure. Now is the time to act. Send the
post-paid card to us today. You will receive
our 100-page catalog free. It's a fascinat-
ing explanation of our training methods
and materials. (If someone has used the
card, write to us at the address below:)

NIFRN 100! of Electronics

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue, NW H;

Washington, DC 20016 il



PERFORMANCE COUNTS.

THE THRILL OF REAL CIGARETTE TASTE IN A LOW TAR.

G — s ey, .
8 mg. "tar”, 0.7 mg. nicotine av. per cigaretia by FTC method.
T .

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal

—

Injury, Premature Birth, And Low Birth Weight.

o AL 4. REYNOLDS TORAEED 0O,




BY ROSARIO
CAPOTOSTO

Bnri ng a clean, round hole
is relatively easy with a
properly sharpened twist
drill bit. But using a dull bit
can be frustrating, A dull bit
cuts slowly and may need to
be forced into the workpiece,
resulting in a rough, oblong
hole.  Proper sharpening
solves thiz problem,

To sharpen a bit, you must
grind the angle of its point at
1158° for metalwork and 82°
for woodwork. Equally im-
portant, each face of the
point must slope down from
the cutting lip. Thiz 127 slope
prevents the point’s face
from rubbing behind the cut-
ting lip and slowing the cut-
ting aetion. The angle of this
glope is the clearance angle,

To grind a bit and then
check it, make the sharpen-
ing jig and gauge shown at
right. Begin grinding the bit
by holding it against the jig's
fence. The jig must be at-
tached to the toolrest pre-
cisely perpendicular to the
wheel's circumference, Start
at the leading edge of the
cutting lip, feeding the bit
lightly into the wheel. Turn
it clockwise and swing it par-
allel Lo the 47 lines on the
jig. Which line vou stop at
will depend on the diameter
of the bit. Complete the
grinding when the bit is at
47" to form the clearance an-
gle. Repeat the procedure
for the second face.

Bits under % in. dia, are
ground at 59 but are not
swung out to 47° or rotated
clockwize. To create the
clearance angle, simply hone
the point surfaces on a
sharpening stone, ™

Sharpening drill bits

12° CLEARAMCE

POIMNT
SURFALCE

e 4

HEEL CORNER [f

Both point faces of a twist drill must be ground equally. Use a point
angle of 118° for metalwork and B2° for woodwork. Note the 12°
dearance angle established by correct grinding.

308 x 304 x 4" SOUDWOOD ~, ﬁur‘?' .
§7¢ A
o
59
o
PARALLEL 178 x 2-172 x 47 |
CLNGELIES PLARDOD 378 x 314" SOUD WOOD

Thiz sharpening jig helps ensure that drill bits are  Make this wood and cardboard gauge to check the
held at the correct angle while grinding. The bit's cdlearance angle and to make sure the point
parallel guidelines are drawn about Vs in. apart.  faces are the same length.

T mha-&—k!f?‘

Grind the bit first at 59°, then, while rotating it
clockwise, swing it out so it's parallel with the 47°
grinding at the leading edge of the cutting fip. lines. Repeat the procedure on the second face.

] il

The jig must be clamped to the grinder's toolrest,
perpendicular to the wheel'’s circumference, Start

'i

The bit’s clearance angle Is checked by holding it

Check that both faces of the point have been
ground equally before measuring each face with along the gauge’s fence. The sloping face of the
in.

the gauge, Space guidelines '/, . apart. gauge should coincide with the clearance angle.
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Photography

Polarold Spectra print, reproduced actual Size

shape, has good detail and vivid color [not shown).

f vou've seen Polaroid's re-
cent advertisements for
its new 3pectra system, vou

probably know that our June |

FPhotography ervstal-ball re-

port (Fnstant Gratification,
page 51) was right on the
money. Here's a detailed ac-
count hdhl.‘ll on lotz of fun
instant-shooting.

PM Phutu-ﬂps Album

| Adding sparkle 1o your pictures
is as easy as holding a cross-
scraen filker in front of your lens.

| The cnss-cross patterns etched

onto the filler create starburst

' | effects from light sources.

Making your own is simple.
Scratch fine parallel lines, about
1-mm apart, on a piece of clear
plastic. For 4 points, as seen in
our photos, scratch more lines
perpendicular to the first,

Star filters soften images
slightly, making them useful for
portraits with candlelight. Also,
iry night scenes, reflecting water
shots and holiday lights. Keep
apertures small and back-
grounds dark for best results.

—Armand Ensanian

Clamshell-shaped Spectra opens for easy, binocular-like handling.

Physically, you hold Spee-
tra's nonslip rubberized
body like binoculars. This
lets vour index finger rest
comfortably on the shutter
release button. A slight
amount of pressure makes
the zonar autofocus system
loek onto your subject—even
in the dark—while the light-
metering system calculates
shutter speed and fistop for
automatic exposure. If need-
ed, the fast recycling flash
{2/10-sec.) is ready by the
time you trip the shutter,

One reason for Spectra's
speed is its unique Quintic
lens system. Conventional
lenses focus by rotating their
multiple optic elements back
and forth. But in Spectra,
the kidney-shaped Quintic
element shuttles up and
down between two fixed
lenses. It responds to the
sonar readings in the blink of
an eye to select one of 10
focus zones, from 2 fi. to
infinity.

When wvou look through
the viewfinder, Spectra tells
vou your distance from the
subject and, if all's okay,
gives you a green go-ahead
light. A yellow light and
pleaszant chime might cau-
tion that you're out of film,
too close to the subject or
beyvond the 15-ft. flash
range. It might also mean
you've turned off one of the
automatic functions,

You'll find these function
switches on the back of Spec-
tra, between the viewfinder
and the descending (10 to 0)
film counter. The defeatable
functions include caution
chime, autoforus and auto-
flash. Spectra's flash iz al-
ways on and fires “fill" at 25
percent illumination if the
metering system detects a
backlight situation. There's
also a 12-sec. self timer and a
distance readout you can set
for feet or meters.

Also on Spectra’s back

panel is a socket for an op-
tional, wireless remote con-
trol that operates the cam-
era from 40 ft. away. Then,
there’s an exposure control
gwitch that lets you under-
expose or overexpose by %
of a stop.

Exposure control is a use-
ful feature. I photographed
the Polynesian couple (left)
in harsh midday sun using
the % underexposure. This
prevented the strong light
from overexposing the seene
and washing out the colors
(the photo is printed here in
black-and-white).

Technically, Spectra's
shutter speeds range from
1/246th to 2.8 sec. Apertures
range from {10 to f41.8 ({10
to £31.5 with flash) on the
126-mm {10 lens. If that fo-
cal length seems large com-
pared to 36-mm SLRE cam-
eras, keep in mind that the
Polarcid print is larger than
a 35-mm film frame. If
equated to a 35-mm camera,
Spectra’s lens would check in
around 46-mm 3. 7—giving
a quite natural perspective
and moderate speed.

Spectra’s  instant  film
gives rect:mgular prmts that
measure 2% x 3%,; in. Film
speed iz around ASA/SO
600. Each 10-pack costs
$11.75, including a built-in
battery that powers the
camers.

The film itself is a big im-
provement on previous Po-
laroid instant formulations.
It has 18 layers, plus cover
and base supports. Separate
processing layers for reds,
greens and blues prevent the
tones from becoming mud-
died. The yellows really ben-
efit from this new chemistry,
and compared to earlier Po-
laroids, the whites are clean-
er with less tint. Additional-
ly, the new Spectra film has
excellent contrast; you'll see
more detail in the shadow
areas of the photo.
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Now, how do Spectra instant prints
compare to 35-mm? After all, Polaroid's
bold claim is that Spectra will rival the
color quality of conventional prints.

Color-wise, the claim stands. Com-
pared to 3% x 5-in. machine-processed
prints that I shot on ABA/TSO0 400 film
(a close equivalent to Spectra), Polar-
oid's colors are equally vivid. The reds
and yellows really pop, skin tones are
lifelike and greens seem more natural.
You'll have to take my word for it, since
there’s no color on the facing page.
Better yet, try it yourself,

In terms of sharpness, Spectra beats
negative films smaller than 35-mm but
geems to lack that extra edge you get
from a 35-mm ASA-100 or 400 negative.
In small print sizes this shouldn’t mat-
ter much, but it could become a factorin
large blowups. Speaking of enlarge-
ments, the new Spectra reproductions
are surprisingly good, thanks to Polar-
oid's laser-digital system. You can get
reprints in six sizes from 2 x 212 in. (T5¢)
to 11 x 14 in. (813.45).

Be prepared for a shock, because the
electronic scanner picks up everything
in the original Spectra print—including
detail you might not have seen because
of the original's relatively small size.
The digital El;:ess- enhances this detail
before the r exposes the image on
photosensitive paper, which is then de-
veloped by conventional wet process-
ing. Polarcid cites a 10-day turnaround
for Spectra copies.

In my June column, I noted the
availability of accessories for Spectra
($225). Besides the remote control
($36), there's a tabletop minitripod
($25) and a carrying case ($24). On the
creative side, there's a 326 special-
effects filter kit, The five pieces include
a starburst filter, a motion filter that
imparts movement to stationary sub-
jects, a red-center spot filter that puts a
warm halo around portraits, and two
multi-image filters that make your sub-
ject appear three and five times in the
same photo. You'll have lots of fun with
these trick effects, as [ did.

If I've any criticism of the new Spec-
tra camera, it's about the flash. It's a
direct-firing design, so if you're very
close to your subjeect, the illumination
can be a bit harsh. Additionally, the
camera's design places the flash close to
the lens. This can produce “red-eyetis™
in your subjects.

There's a remedy for both problems.
You can soften the flash by covering it
with tissue paper or thin cloth. And if
you pose your subjects so that they
don't look directly into the camera,
you'll keep those blue eyes blue, Final-
ly, if you have copies or enlargements
made, Polaroid’s digital enhancement
process will restore those zombie-eyes
to their natural color. ™

e - j_:"lr—n.-“-— :
e H{!ml hawé 3 %ip of our oldtime Inﬂessee whishey stemetime soan.

A TRIP TO THE WAREHOUSE is the
quickest part of the slow, slow way we make
Jack Daniel’s.

With a knowledgeable driver (and some husky
barrelmen) we can put this whiskey to rest right
quick. But then it will take years and years to
reach maturity. And prior to all this, it will have
dripped in unhurried fashion chrough mﬂmalngh
vats Df tightly tamped -
charcoal. Gertting Jack
Daniel’s to the Warehﬂuse
is the fastest part of all.
But, we assure you, it's
the only step where any
hurrying is allowed.

h
It

e

CHARCOAL MELLOWED FOR SMOOTHNESS
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Audio

BY FRANK VIZARD

Versatile SA-590 receiver has multiple audioivideo functions.

Al.ulin receIvers are striv-
ing toward a new level
of intelligence, True, they
might not be as smart as
HAL, the on-board comput-
er featured in 2007, But if
you want to wateh this sei-
ence-fiction classic or any
other movie at home, these
latest receivers are the cen-
tral brain that will tie audio
and video together,

A good example of this
new breed of receiver 1= Lthe
Technics model SA-9). It's
got more functions than a
Swiss Army knife.

Let's say the tape of 200
vou're watching is an old one
with lots of hiss on the
soundtrack. You ecan make
this 1968 film sound much
more pleasurable by engag-
ing the SA59s “VCR
Sound EQ" button—faney
nomenclature for what is
esssentially a filter that acts
on high and low frequencies
simultaneously.

Further dickering with
the sound can be done by
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using the built-in, 7-band
equalizer to modify specifie
portions of the audio band-
width. The SA-590 dizspenses
with normal slide controls,
however. All you have to do
is draw the deszired equaliza-
tion eurve across the control
panel with your fingertip.
The internal circuitry re-
gpondz instantly to your fin-
ger's pressure.

The SA-590 has the ability
to memorize three equaliza-
tion curves of your choosing.
Another two—one for vocals
amd the other for jazz—are
already preprogrammed into
the machine. The equalizer
dizsplay serves as a spectrum
analyzer when the equalizer
iz not being used.

Az vyou might expect,
there are inputs for every
audio source. How well the
SA-590 handles video may
surprise you. The unit has
two gets of video inputs: One
set, comprised of one video
jack and two audio jacks (for
stereo), is located on the

front panel to simplify any
dubbing operation.

Additional flexibility is
provided by preamp outlets
that let you hook up devices
such as surround-sound de-
coders or dynamic range ex-
panders with a minimum of
fuss. The convenience out-
lets on the back panel are all
polarized to facilitate easy
connection of other compo-
nents—yes, someone finally
realized that most electron-
ics components sold today
have polarized plugs.

Adding to the unit's video
versatility is simuleast re-
cording capability. The SA-
590 can also tune into FM
programming on cable. A
stereoplex switch is included
to simulate stereo from
mono sources,

At 100 watts per channel,
the SA-5 should satisfy
the power requirements of
most users. High-powered
amplifiers of this type can
sometimes  penerate  too
much heat and degenerate
the unit's performance. Heat
sinks usually do an adequate
job of dissipating heat, but
the SA-500 goez one step
further by incorporating a
small fan into the chassis,
This fan lowers the amplifier
section’s temperiature more
than usual. The benefit, says
Technics, is that the amp
runs with less distortion.

Such engineering care
might make the SA-590
worth its 3560 list price just
on that basis alone. The
SA-BH's real value is
the convenience
and flexibility it
offers. Add auto-
scan tuning and
16-station random-
access memory to
the list of features
already  described
and you have an
aundio/video brain that
can be the heart of
any system.

And if that's not
enough, the SA-590
comes with a 28-key
remote control that
operates other
Technies hi-fi
components—as
well as Panasonie-
brand VCRz and

televisions.

Tale of the tape
Some years ago, | was stroll-
ing through the Tokyo Audio
Fair when [ came upon a
blank tape called That's,
made by Taivo Yuden Co. At
the time, this audio tape was
available only in Japan, but
now it is imported here by
Harman America under the
brand name Triad.

The name change is proba-
bly well-deserved, but more
noteworthy is the patented
formulation that promises
the performance of metal
tape (Type IV) at prices low-
er than usual.

Triad offers three types of
tape, one for each of the
recording  positions  found
on most current cassette
decks, The MG-X metal tape
(Type IV} lists for $4.59, the
EM-X high bias (Type II)
tape lists for 33.99, and the
F-X normal tape (Type I)
lists for $3.39.

Metal tape is in big de-
mand among audiophiles be-
cause of its ability to record
high signal levels such as
those demanded by Compact
IMises. To achieve this, metal
tape needs its own special
recording position on tape
decks because of the stron-
ger recording current it re-
quires. While most good
tape decks have thiz switch
built-in, metal tape still re-
mains expensive because of
the high cost of manufactur-

{ Please firn b puge 42)
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'SELL PART-TIME

MAKE FULL-TIME

Whan | was working in the ol fields, | used 1o get
depressed about being paid by the hour and
constantly struggling to feed my family while others
ware striking it rich. Not being able 1o conirol my
own desting really got to me

One day | saw a Pace ad aboul & man who
earned $4,154.46 on just one Seamless Spray
order—without investing & penny of his own. |
wrote for Free inlormation. And am | glad | did.
Becoming a Pace Dealer was the best move | ever
miade.

What impressed me from the start was the
unlimited number of Seamless Spray prospacts.
Schools, Hospitats and Commercial busidings of all
types didn't have any choice but 1o spend a small
fortune 1o renew their leaking roofs.

Thanks to Pace. | can offer them a choice. | can
rendw Iheir roofs and save them a fortune! The
fact that General Motors, Holiday Inns and
Amaerican Airfings were satishied Pace customars
was a real sales clincher!

My first lew calls were not bag successes—but
then it happenad! My first sale. |t was to rensw a
school roof that had been leaking for 25 years.

INCOME!

My first Pace order
earned me $7,700 . . . plus the

financial security of my own business.
Tedd Mainwaring's Own Story.

Seamiless Spray did the job, | made $7,700 and
today my farmily and | angoy a life we neaver thought
possible . . . Thanks to Pace!

Mail Today for FREE FACTS.

Eamn big money selling part-time like Tedd
Mairwanng' Enjoy the financial security and
independence of your own business! Our
figid-tested sales kit provides all the know how you
need. Mo invesiment required . . . No training. Start
making $1000 a sale—even up to $7700 and
miare. Send for FREE facts. No obligation.

F.0. Bax 104925, Overland Park, Ks. 6210
l WITHOUT OBLIGATION rush ma the FREE SALES KIT

MAIL TODAY FOR FREE SALES KIT
Pace Products, Inc., PM=366
| Ouaiity Piaza. 112th & College Bivd.

hal bihs vl oW b Rae By Ol Pade Busness ll;rl

salesman will call

| Prafl Narms:
I Address
City Stare Tip

L—_—-————_l_

2

3 i
Bushnell wide angle binoculars. You
be just a spectator—you'll be part of each
dramatic moment. Insta-Focus™ Extra wide
field of view. Durable. Optically unsurpassed.

Bushnell has brought more emotion

to more people than any other binoculars
in Amenica. They make a great gift for
someone—like yourself.

BUSHINELL

Division oF BAUSCH & LOMB
Youowe yourself the highest standards in sight.
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ONLY BUSHNELL BRINGS THE EMOTION
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AUDIO
(Comtinued frovn page 460)

ing it from pure, unoxidized iron.

Taivoe Yuden, however, has found a
way to make metal tape cheaply. Serap
iron is transformed into a fine powder
through a patented process then mixed
with other materials to form particles
called poethite, These goethite parti-
cles are near-perfect in uniformity of
size and composition. The goethite is
then reduced by hydrogen to become
magnetite, the basis for all three Triad
formulations.

Thiz process not only lets Taiyo Yu-
den make metal tape inexpensively, it
also allows the company to make tapes
for the high-bias and normal-bias posi-
tions that have metal tape's ability to
record higher signal levels,

In making the high-bias tape, the
magnetite particles are halved to re-
duce their coercivity—or resistance to
magnetization. This optimizes the tape
for the weaker recording current used
at the high-bias position. (A similar
process adapts the magnetite for the
low- or normal-bias recording current. )
What does thizs mean for you? If you've
got an older cassette deck that lacks the
metal Type IV position, Triad’s EM-X
will give you near-metal results in the
high-bias position. So, too, will the HX-3
cassette from TDR Electronies, which
is formulated the same as EM-X.

Shifting gears

Auto-reverse is a great convenience
feature in car stereo cassette/receivers,
but there iz a price to pay. Head-to-
tape alignment in most autosound
decks is accurate in one direction and
too often in error when reversed, If
yvou've ever thought Side A of a cas-
sette sounded better than Side B, then
you've experienced the problem,

In the past, correct alignment of the
tape in both directions was achieved
only on the most expensive machines,
But now the technology is available in
maore reasonably priced models.

Leading the way in this regard is
Fujitsu Ten. The company includes
what it calls a dual azimuth system into
its M Series line. Thiz system rotates
the tape head up to 15807 =0 that when
the tape reverses direction, the head is
in perfect alignment. Conventional
auto-reverse decks use a stationary
head-drum with twin playback heads,
one for forward and one for reverse,

List prices on the four Fujitsu models
range from $250 to $449: All the models
have electronically tuned AM/FM radi-
o8, The highest-priced model, the
QMX-3570, i= sized to be a replacement
for many General Motors units, And
sinee it is larger than most cassette/re-
ceivers, it packs plenty of power—25
watts per channel. ™
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Small Wonder

It’s here, pocket-size radar protection.

].n wigine a supetbly crafted electronic
instrument, powerful enough to
protect against waffic radar, minianr-

ized enough to slide into a shirt pocket,

beautiful enough to win an inter
national design award

Small means
nearly-invisible protection

That could only be PASSPORT,
It has exactly what the discerning
driver needs, superheterodyvine
performance in a package the size
of a cassene wape

This mintaturization is possible
only with SMDs { Surface Mounted
Devices ), micro-electronics common
in sateflites bur unprecedented in
radar detectors. I's no surprise that
such a superlative design should be
greeted by superlatives from the
EXPETS.

“In a word, the Passport is a
winner said Car ared Dviver

The expernts report excellent

performance. Simphy switch PASSPORT

on and adjust the volume knob,
Upon radar contact, the alert lamp
ghows and the variable-pulse audio

Small means
the size of a cassette tape

begins a slow waming “beep” for X
band radar, "brap” for K band. Simul
taneoushy a bar graph of Hewlett
Packard LEDs shows radar proximiry.
As vou get closer, the pulse
quickens and the bar graph lengthens.
Should vou want to defeat the audible
warming during a kong radar en
counter, a special switch provides
silence, vet leaves PASSPORT fully
armed for the next encounter A
photocell adjusts alert lamp bright
ness o the light level in your cac
PASSPORT was designed for your pro-
tection and vour convenience,

1N H_,L |
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In PASSPOET, 102 SMDs (right ) do the wod of
urdinary ransistors, resistors and capacitors.

PASSPORT comes with a leather
case and travels like a pro, in your
briefcase or in your pocket — o the
job for trips in the company car, on
airplanes for use in far-away rentals.
Just install on dashtop or visor, then
plug into the lighter PASSPORT keeps
such a low profile. It can be on duty
without anyone noticing,

Small means
an easy fit in the briefcase

One more PASSPORT con-
venience — call us direct. It's wll free,
We make PASSPORT in our own
factory and we'll be happy to answer
any questions vou may have. 1f vou
decide o buy, we'll ship your
PASSPORT within 24 hours by LIPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guaran
tees 48:-hour delivery,

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

Isn't it time for a PASSPORT of
your own?

$295 (OH res. add £16.23 tax)

Shghrhy higher in Canada

R

(]
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D 1986 Cincinnati Micnonasree, Inc

PASSPORT

RADAR-RECEIVER

Call Toll Free 800-543-1608
Cincinnati Microwave

Department 2689

COme Microwave Plaza

Cincinnati, Ohio 45296-0100



$1.50
From a tool box to a storage shed, a doll

cradle to glass cabinets, our has
plans for you in these areas: %im i

Sheds » Kids' Stuff» For Your Work-
Bhog * Leisure Time * Qutdoor Living
lus, choose from hundreds of reprints
and books on car care, home maintenance,
boating and more. Send for your catalog today
and experience the excitement that comes
from building it yourself.

TO ORDER Send your name and address
with check or money order, to: Popular
Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101,

Colonial Style Garage/Barn—Huge enough
ta hold two full-size cars in its two separate
5. The structure measures 24" x 26 with an
itional 350 square feet on the second floor.
A 4-foot recessed walkway along the side pro-
vides excellent space for wno%t and garden
equipment, and a 3-foot overhang in front
keeps snow from accumulating against the
doors. Plans include an instrue-
tion manual and 4 blueprint-size t sheets
with: * Overall perspective * ic wall
building steps * Construction details for fram-
ing loft, floor, roof and end gables ® Exterior
finishing details and s:r:fgaxlmns for alternate
versions of the barn, Materials list included.
(PL-1277—83000. Each additional plan $20.00
when purchased with first plan.)

Model Steam Tractor— Challenge of a life-
time! The famous ].1. Chase threshing ma-
chine steam tractor, 16 separate plans sheets
plus instruction booklet. The finest detail
work. Stacks firewood but burns aleohol. 9
separate gears in the transmission alone.
What a thrill to see it huffing and puffing
under its own power, (PL-1272—%11.95)

Popular Mechanics is a publication of Hearst Magarmes,
& Division of 1he Hearst Corporaten

ﬁj p : ml'DDHT_‘f' shor-
5 r uipment with a pleasant
gﬂfeea m'cega:deﬁng?;ﬂvitics. Mt:asu:lfs 12'x
16" and has an upper loft for about 380 square
feet. Wide barn doors at one end allow you to
roll in bulky equipment, and a sheltered alcove
with a potting bench and storage for garden-
ing supplies lets you work while shielded from
sun ‘or rain. (PL-1278—S810.50; 2 plans for
$17.50)

Stowaway Picnic Table—A clever one-piece
design made from long-lasting redwood . Afier
the picnic scason, just fold it up for convenient
indoor storage. éasy to build. (PL-1716—

$5.95)

Model S5 United States— The glorious, rec-
ord breaking flagship of the LI.5. Merchant
Marine. Though now retired at Norfolk,
VA, no passenger ship has ever approached
her top 5]:&'45. The professional qluallt}'

model is described in detail on 3 full size

blueprints. Over 2 ft. long of wood and
metal. (PL-1200—$9.95)

Adirondack Lawn Furniture—This tradi-
tional Adirondack furniture is as durable as it
is attractive. Crafted of hardwood, each piece
is carefully sanded, then assembled with water-
resistant glue, sealed with wood preservative
and painted—all to make them withstand the

igors of outdoor use. Plans and materials list.
(PL-1751—%5.95)

Portable Ironing Center—Unscrews from the
wall 1o mewe when you do. Plans feature a recep-
tacle for the iron, a fluorescent light and sto

space for all materials. The ironing board folds
up behind louvered doors. (PM-1005—585.95)

v W ™ - Wl F.
Bookcase Wall—Turn your wall into a great
display area for books and other items. Our
bookcase goes from floor to ceiling with out-
of-sight sturaﬁspace on the bottom. The five
cabinets can be adjusted to any width to fit
your wall. (PM-1008—55.95)

Redwood Patio Furniture—Six durable,

lightweight and handsome pieces—ba
cart, chaise, coffee table, te ne , by
and planter. All are designed o withstand ex-
posure to sun, heat and moisture and to be free
of blemishes and warps. Build them for your
bra:hgmd. patio, deck or sunroom, (PM-1013—
$6.95)

rbecue

Tool Chest Made
from ch wood
and durable
enough fora
professional
carpenter,
For hand-
ling ease, it's
actually two
boxes. Well or-
ganized hand tool
com nts al-
low easy access.
Excellent construc-
tion absorbs moisture
and protects tools from
must. Abso indudes plans for
adolly. (PL-1745—%4.95)




Airless power nailer

t was my pleasure totesta

truly revolutionary tool:
the Paslode Impulse
300/75—the only self-con-
tained, porfable power nail-
er. Unlike an electric or
pneumatic nailer, it has no
power cord or air hose,

The Impulse nailer is
powered by a patented lin-
ear ecombustion motor. A re-
chargeable nickel-cadmium
battery powers the tool's ig-
nition gystem for about 4000
shots. A disposable hydro-
carbon fuel cell (about $4.20
each)  provides  power

irsert

Closeup view shows fan switch on top of the
handle and the trigger located underneath.
Note how the nail load is clearly visible,

fuel cell. Cell's valve,

acting like a carburetor, Injects a precise
amount of fuel at start of each cycle.

encugh to drive up to 1400
nails. The tool drives nails
from 2 to 3 in. long at a rate
of 3 nails per second. The
nails are joined on strips in a
variety of styles, including
galvanized and screw shank,

To operate the tool, sim-
ply grip the handle to de-
press the fan switeh, The fan
draws fresh air into the com-
bustion chamber to dissipate
exhaust. Then, press the
tool's nose firmly against the
work surface and squeeze
the trigger. The extended
nose design permits toenail-

Rechargeable nickel-cadmium battery will
4000 nails. Tool's red light

battery charge is getting low.

il

S )

.

[} =

Cordless, airless nailer is powered by a patented linear combustion
motor that operates off a disposable fuel cell and a battery.

ing—a valuable feature
when house framing. Also,
the nose can be adjusted to
control the depth that the
nails are driven. The 34
pound tool has a belt clip, a
clear magazine with visible
nail load and a durable, light-
weight nylon housing.

The tool also comes with a

high-impact plastic carrying
case, battery cell, AC bat-
tery charger, two pairs of
safety glasses and instrue-
tion booklet. It costs about
$890. Contact Paslode, 2
Marriott Dr., Lineolnshire,
IL 60015, or call toll-free 1-
B00-323-1303,

—Rosario Capotosto

|

Loading nall strips into the magazine is
quick and easy. A spring-tensioned follower
bar advances the nails after each shot.

o
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underdriven; center nail is driven too deep.
Mail at right is driven at correct depth.

Mailing depth is adjustable. Nail at left is  Portable nailer comes with plastic carrying
case, battery charger, battery and two pairs
of safety glasses—clear and tinted.

45



Cvcles

BY NORMAN
MAYERSOHN

Ahead to the past

ero is in, let there be no
oubt about that. And

it has been in for a long time
judging by these two aero
bicycle designs drafied 40
years apart. Just as today’s
wind-cheating Taurus and
Sable family sedans trace
their roots back to the
Chrysler Airflow models of
the 1930s, the Bottecchia
Kronotech (right) owes some
of its sleek lines to such fu-
ture-think eyeles as  the
Bowden Spacelander (below).
The similarities of the two
swoopy bicveles goes much
deeper, even though the
Bowden's profile was more a
matter of streamlined styl-
ing than the Kronotech's
| aerodynamic racing advan-
tage. The Spacelander was
created for a 1946 design fair
in England. The new Krong-
tech was conceived in Italy
and is on display at the Ital-

| ian Pavilion at Expo '86 in

46

Bowden Spacelander was designed in 1946, built in 1960 in LS.

matic hallmark of both of

these sleek bicycles,

Why would anyone bother
to slick up a vehicle that will
barely reach half the nation-
al speed limit?

Just remember that the
use of solid-dise wheels on a
racing bike can give a rider a
full minute advantage over
the course of a 25-mile time
trial. With the rider provid-
ing all the propulsion, every
little bit of energy saved is
much appreciated.

The latest racing bicycles
display a top-to-bottom aero-
dynamic cleanup program,
and the small touches are

Bottecchia Kronotech bicycle leads in Aero Age styling.

Vancouver, Canada. Both
eveles feature composite fi-
ber construetion in which the
visible skin acts as the sup-
porting framework—no met-
al tubing is used, except for
the Bowden's front fork.
Above all, aero-inspired
styling iz the leading dra-

increasingly being applied to
street and touring cveles.
Aero tires, wheel rims and
oval-section spokes are fairly
common, Oval frame tubes
and small fairings for the
rider are gaining a foothold,
too, Helmets with long,
puinted rear sections looked
oh-so-Hollywood at the "84
Olympics, but will soon be-
come the rule for serious
road riders. Naturally, it's
still the rider who makes up
the bulk of the frontal area
meeting the wind. So until
we find a way to breed oval-
section people, all that can
be done is to further lower
the front and raise the back
to place the body at an opti-
mum aerodynamic angle.
For all its Buck Rogers
styling influence, the Bow-
den Spacelander started life
with solid engineering prin-
ciples behind it. The inven-
tor and designer, B.(G. Bow-
den, was experienced in the
automotive and industrial
fields. He devised a bonded

fiberglass structure as the
actual load-bearing frame-
work of the bicycle and sub-
jected it to standard weath-
ering tests. Mass production
of consumer bicycles took
until 1960 to work out, when
Bombard Industries of
Grand Haven, Michigan, an-
nounced that the Bowden
would be built in five color
choices, including Outer
Space Blue. Not good
enough? Then special-order
it in & luminous pigment for
night riding!

Mot only were the sprock-
ets and chain enclosed for
weather protection and aero
considerations, but the kick-
stand also tucked in out of
the wind when folded up.
Despite the fiberglass con-
struction, shipping weight
was a hefty 50 pounds and
retail price listed at $39.50.
Advertising of the day
elaimed “Nothing like it any-
where!”, and that can't be
disputed today—only 19

| Bowden Spacelanders are

known to have survived.

The radical Kronotech is
bound to be as rare as the
Bowden, with a production
run of only seven scheduled
and a projected price of near-
ly $16,000. And no wonder—
the bicyele carries a laundry
list of the latest advance-
ments in material technology
including carbon fiber, Kev-
lar, titanium and honeycomb
fillers,

The result of a collabora-
tion between a handful of
Italy's top bicycle compo-
nent and accessory makers,
the 19-pound Kronotech dis-
penses entirely with stan-
dard tube frame construc-
tion, The  supporting
structure, like the “tub” of a
Formula One ear, i& com-
prised of a carbon fiber skin,
Two shell halves are sepa-
rated by a honeycomb sec-
tion and reinforeed with car-
bon wire structural inserts
placed according to the axes

of stress. The pedal cranks |

are shaped into lenticular
diseg, rather than the stan-
dard forged arms, to protect
the chainring. Even the ped-
als get aero footstops made
of Kevlar, and the rear
wheel is removable while the

{Plense turn fo page 45)
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Save Gas, Save Engme wnh “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret is “Poly”

“Poly” is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating temperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls,

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-
dependent laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
*“Slick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the country’s most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence. ““We aciually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there”

“Dune Buggies & Hot VWs" magazine
April 1983 issue records the results of their
one year testing of Slick 500 “'We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50.”

The Federal Aviation Administration has
fully accepted a similar product for aircrafi—
Slick 50 Aircraft Piston Engine Treatment
(FEA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory at a
leading southwestern university stated,
“Slick 50 does increase horsepower and
decreases fuel consumption in tests done at
the university."

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
waler temperature never rose and the en-
gines sustained no apparent damage,

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical , send $2.00 1o cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

Iit's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine flush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3000 miles. As the engine
operaies, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It’s permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, & and
S-cylinder gasoline and diesel engines.

Works with Most Oils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible with
petroleum-based oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
. FFACHNL DARAIGE il vary fepanc
ing on your driving, vehicle condition,
weather and geographic location, but no
matter what your conditions, Slick 50 can:
1. Increase mil

2. Increase horsepower (small economy

cars and large RV's really need this)

. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first started before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of pas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petrolesm oil which meeis or exceeds
every manufaciurer’s engine warranty re-
quirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don’t
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
sell than many other products. Free dealer-
ship information is sent upon request.

For purchase or further information
call toll-free 1-80{-525-8624, ext. 9 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM 986,
San Marcos, California 92069,

Yes, | want to improve my car's performance
and save my engine — rush me risk free

[] One Slick 50 al $38985 + $4.00 shipping
and handling. Calit Residents add 6% Sales Tax

[0 Give me free shipping and handiing for my
order of 2 or more at $3995 each.

O Check [ COD [ Visa/MasterCard
Card #

Exp. Date

MNama

Address
{Give street address if possible for UPS dalivery]

City

A - (R - S
T
== ———— — |
e —

L PEC
255 South Bent Avenue, #8-1, Depl. PMBBE
San Marcos, Calilornia 92069
CALL NOW, TOLL FREE 1-B00-525-8824.

IN CALIFORMNIA, TOLL FREE 1-800-233-0559.
1085 Progressve Enargy Gorp
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(Continued from peige 46)

chain stays in place inside the frame.
The radical pistol-grip handlebar takes
on a wind-parting flat form and carries
levers for the hydraulic brakes and a
digital trip computer. Even the seat
gets a stylish bellows to maintain the
aero advantage no matter where the
ardjustment height is set.

It just takes one quick look to know
that this sleek machine is no city kid's
curb jumper, but we hope to see some
of its treatment reach road cyeles in the
next few years. As signs of bikes to
come, the Bowden and the Kronotech
are a pair of aero stars without parallel.

Luxury scooters

from Honda

In this country, nobody ever took mo-
tor scooters seriously. But the meszage
didn't reach the folks at Honda. Those

Honda's Helix steps up in scooter luxury.

whimsical devices of below-basie trans-
portation that clog the strects of Eu-
rope’s cities came and went in the U5,
market. But nowadays they're making
a strong comeback in the Sun Belt,

The popularity of motor scooters in
the U.S. will be bolstered, no doubt, by
the introduction of vehicles like the
Helix, Honda's top-of-the-line unmo-
toreyele, The Helix is the luxury limo of
the scooter world, complete with push-
button starting, automatic transmis-
sion, digital instrumentation and an
optional AM/FM steres with power
booster.

The big difference from previous of-
ferings is in the size—aover 13 in. longer
in wheelbase than the 250 Elite model.
A hydraulic front dise brake takes some
of the drama out of slowing down,
especially useful since this baby will
comfortably outpace the B5-mph legal
limit, And, of course, it's freeway legal,

Lack of comfort won’t limit your trip
range, that's for sure. The generous
seating area is nearly as spacious as the
sofa in your living room. Well-integrat-
ed styling provides space for a lockable
storage compartment large enough to
awallow a briefeaze.

Above all, the Helix is most notice-
able because of it s styling treatment.
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Grown-up and aero-influenced, we see
touches of the Civic CRX all over it.
Honda already claims 890 percent of the
125,000 yearly scooter sales in this
country, and they expect the market to
hit a guarter-million annually in the
very near future. So dramatic styling
like this will be vital to making seooter
converts out of pedestrians.

Most likely, though, first rides will
start at a smaller size than the Helix.
At $2598, it is $400 more elite than the
Elite model, and far pricier than the 50-
ce Spreée seooter.

Positively a drag

Serious cyclists who are looking to im-
prove the health benefits of pedal work
should take a look at the elever Velo-
Equalizer. A simple adjustment device
that allows you to dial in a set amount of
rear brake drag, this addition to the
front cable lever converts level ground
into a grueling uphill challenge or a low-
speed cruise into an all-out sprint.

The Velo-Equalizer fits on the brake
cable between the handbrake and the
cable housing, and can be guickly in-
stalled with normal maintenance tools.
Felt pads replace the standard rear-
brake rubber pads to make the action
smoother, and the brakes can be used -
as normal. The screw device portion of
the equalizer allows for a very fine
adjustment range.

For such a simple device, the Velo-
Equalizer has an interesting history. It
was invented by a doctor who was
alarmed at the inereasing amount of
mashed faces he saw on young riders.
He thought that if he could reduce the
speeds required for proper training
stress, he could also cut down the risks.

The Velo-Equalizer ecosts $£11.95
from Bell-Mar, 676 East First Ave.,
Suite YA, Chico, CA 95926. ™

Velo-Equalizer installs on rear brake cable.
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| X-10 UltraSole®
TR Extra Tough

- Ultra Light:*
Everything

of hootmaking
is Northlake today.

0%r. mSurprisingly flexible m Lightweight
; ﬁ *  mCushion in-sole with arch support®
) tanned leather m Steel shank
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Home Video
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[above] and Akal emphasize
sound quality with bullt-in amps
to power outboard speakers.

ery June, the world's
top electronies manufac-
turers gather on the shores
of Lake Michigan for a mas-
sive convention dubbed the
Summer Consumer Elee-
tronics Show. During this
Chicago powwow, they show
off their latest inventions,
| everything from products
they'll ship immediately to
fresh-from-the-lab proto-
types that won't reach your
local stores for vears.
Combing the show is the
best way I know to discover
what's new in video. Here
are a few highlights from the
latest CES:
® Look for more big-screen
TV sets to start hitting
stores soon. Sets using the
new 35-in. direct-view pic-
ture tube developed by Mit-
subishi (see Home Video,
page 12, July '86) are on the
way from other manufactur-
ers including Fisher, Sanyo,
JVC and NEC. But even the
astounding 35-in. set may
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not be the limit, At the show,
Mitsubishi unveiled a mon-
strous 40-in. tube, though
company execs wouldn't say
whether it would be avail-
able to home users.

® Just when you thought
they'd added everything to
VCRs but a sunroof, video-
cassette  recorder makers
have come up with a few new
ideas. One of the most prac-
tical innovations comes from
Sony and Akai,

Both companies have de-
veloped Hi-Fi VCRs that in-
clude small, built-in stereo
amplifiers. This means you
gimply hook up a pair of
gpeakers directly to the deck
to enjoy Hi-Fi stereo sound
from videotapes. And, since
both models include built-in
MTS (Multichannel TV
Sound) decoders, you'll be
able to hear stereo TV
broadeasts, too.

The Sony model, dubbed
“SuperBeta Theater,” in-
cludes a 20-watt amp and

carries a 3699 price tag.
Akai's V53-5651—a VHS Hi-
Fi unit—packs a 10-watt am-
plifier and a full load of fea-
tures at a tentative $880,

B Another innovation in
VCRs is the use of digital
technology to improve spe-
cial effects, This is an ad-
vance that's been long prom-
ised. Now it appears digital
madels will be in stores by
the end of the year. Toshiba
displayed a 4-head VCR
(Model DX-7) that uses digi-
tal cireuitry to produce rock-
steady freeze-frame and
slow-motion pictures. It, and
a less expensive 2-head ver-
sion, should be available this
fall. Other companies show-
ing prototype digital VCRs
included JVC, Sharp, NEC
and Mitsubishi.

B One weleome develop-
ment: Virtually every VHS
VCR and camcorder coming
this fall will feature HQ
(High Quality) picture-
boosting circuitry. The only

drawback is that manufac-
turers continue to be vague
about exactly which of the
four cireuits comprising H@
they're using in their decks.
If you want the maximum
level of HQ, vou still face a
guessing game.

Camcorder
conflicts

What will VCEs be like in 10
vears! Manufacturers of 8-
mm video say that format
will gradually replace VHS
and Beta as the single world
format. But advocates of
VHS point out that there are
close to 100 million VHS ma-
chines in homes around the
world (over 20 million in the
United States alone). With
such a huge following, they
gay VHE will be difficult to
budge. Beta, sad to say, is
fading fast.

But so far, the battle to
determine the future VCR
format is being fought in a
different arena: the cam-

corder. Manufacturers of 5-
mm gear—especially Sony
are betting that many of the
people who buy 8-mm cam-
corders today will look to
buy H-mm machines again
when it comes time to re-
place their current VHS or
Beta table models.

Until recently, many of
the largest VHS makers
were planning to introduce
8mm camcorders for home
moviemakers. But in an
abrupt about-face, virtually
every major VHE manufac-
turer has dropped—or at
least suspended—its S-mm
plans. In fact, the VHS
group has launched a power-
ful counter-attack against
the smaller 8-mm format by
deciding to sell the new
VHS-C VideoMovie cam-
corder instead.

The charge is led by JVC,
the company that invented
VHS. Matsushita (the Japa-
nese parent of Panasonic and
Quasar), Akai, Hitachi, Min-
olta, Mitsubishi, Sharp, To-
shiba and Zenith have also
announced they'll sell their
own versions of JVC's mini-
VHS VideoMovie as soon as
possible. The VHS-C cam-
corder is not only as small
and light as most 8-mm mod-
els, but uses Y“-in. tape in a
special mini-VHS cassette
that can play back in any
VHS VCR (see Honte Videa,
page B3, May "86).

The decision to back VHS-
C is a clear blow to the fledg-
ling B-mm format. The major
VHS manufacturers have
apparently decided to keep
the future zafe for VHS cam-
corders by keeping the 8-mm
format pretty much on the
sidelines.

This doesn't mean the 8-
mm format is finished—it's
still an attractive choice for
camcorder buyers. In fact,
at June's CES, Olympus un-
veiled an impressive new 8-
mm cameorder dubbed Mov-
ie 8 It's the lightest,
smallest, full-featured 8-mm
camecorder yet, and shows

off the format's potential. |

But if anyone tells you 8-mm
makes your VHS machine
obsolete, tell them some of
the world's bigger video
companies disagree,

{ Please turn o page 53)
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YOU ARE JUST ONE TOLL-FREE CALL FROM
THE BIGGEST PROFIT BUSINESS of your LIFE!

Dial 1-800-621-0660 o e

AN HOUR'S JOB LIKE THIS

THE DEMAND NEVER ENDS!
THE PROFITS NEVER STOP!

Take a few moments now o make a simple FREE phone call and
come face-lo-face with a business opportunity that could make you
independent for life. This one toll-free phone call will open your eyes
to the amazing money-making power of VIP Professional

Vinyl Repair—a business of your own that can bring you e
QUICK GROWING PROFITS part time or full time. No study. B

No training. No special skills. With a few days’ practice you'll
be ready o do vinyl repairs for pay, BIG PAY! You can be in
business practically ovemight.

GIVE “ON-THE-SPOT” SAME DAY SERVICE
GET “ON-THE-SPOT” SAME DAY PAY!

Jobs are everywhere—auto dealers, car shops,
motels. hotels, restaurants, clubs, hospitals, bars,
cafes, offices, factories, clinics, schools, institutions—wherever
you look there's vinyl repair work 1o be done. And a repair job
that takes ' hour can eam a quick $15 to $30 for you...over
90% PURE PROFIT!

START FOR LESS THAN YOU'LL EARN

Buy a new chalr for 5350... Reupholster
it for $150...or Vinyl Repair it for just $20.
WHICH DEAL WOULD ¥YOU CHOOSE?

That's the money-making power of this incredible busi-
ness! Squasa a restaurant owner has a vinyl chair with a
fip in it. it he replaced the chair with a new one, he would
spend a good $350. If he had il reupholstered, it would
cost him about $150—and the chair would be sitting in the

| repair shop for days or weaks, But in less than an hour,

DH YﬂUH FIHST UINYL HEHIH JUB. right on the spod, you could fix the chair so that it looked as

With just a small down payment - about what you'd pay for a good as new— and it would cost the owner only about 520

‘ I to $30. Which do you think he would rather do— pay $350

man's shirt = you'll get the complete VIP business kit, all equip- or mors Toe. 8 ,.,&:, chair, spend $150 on ,Euphnﬁs,’;m piet

ment, materials, step-by-step Instructions, business guidance - have you fix it for $207 The choice is obvious and the rush
everything you need to go into business and make it big! of customers and business will astound you!

s, $312.50
V"‘ in JUST ISN'T THE PROFIT PROMISE OF VINYL REPAIR
WORTH A PHONE CALL? Of coursel

ONE DAY!
My bippest b 50 12 rg id m
Tepaining some F
bophs . M 160N
howrs and | earmad £150
Aubrpy Marbakes, New York

Call the toll-free number shown above. By mail we'll rush
you all the information you'll need 1o make an intelligent
decision, NO SALESMAN WILL EVER CALL! You'll be
absolutely under no obligation. if you prefer, mail in the
coupon below. Get the facts about a money-making

T E?'..’.:.!'.'I-'l"

i o o )
THE KT PUTS Y0U ISIRRLY ST b e nd Mok, oo paiee
“ﬂ'{] wH"fL HEPMH opportunity that can put you into your own business with

the palanlml of big-time eamings and a rewarding career.

"' \I'Il'l’ﬂ. INDUSTRIAL PRODUCTS
2021 Montrose Ave., Chicago, Ill. 60618

P —— ——— — —— — — e S S S e S e e S
'i'lrm Indusirial Products, Depi. 189
2021 Montrose, Chicago, 1ll. BOG18
PLEASE RUSH BY MAIL FREE FACTS about VIP Vinyl
Repair and how | can start making money within a flew
days! No salesman is to call. | am under no obligation.

PRACTICALLY OVERNIGHT!

IN
BUSINESS
FIRST DAY

|'_|I_ my first ._l:'"'rwr my

Piease Prmt

Name

Address —

City State 2ip



NEW NEW NEW
5395 128K Apple 5395”

The moment you buy it the Laser 128 computer is compatible with virtually all software for the Apple® II,
Apple®Ille, and Apple®llc. All the equipment is here. Plus the Laser 128 gives you the features Apple® forgot.

® 5%" Disk Drive * Additional Disk Drive Interface * Serial Printer Interface
* Parallel Printer Interface ®* Modem Interface ®* RGB 80 Column Color Interface
* Mouse Interface ®* Hi-Res Graphics ®* 32K Rom * 128K RAM * Expansion Slot for
Apple® Peripheral cards ®* Battery Pack Interface ®* Numeric Keypad
Limited ime only © Programable Function keys ¢ Carrying Handle

*Free Magic Window lie Professional
Word processor ($149.95 Value)-::--

muufiiill e~
“hn T |
M:Ts?er:.h | *Business
| LAS o
51500'00 S eStudents
‘ ?-. : e -.;“r *90 Day
i:rn::;::l:eprl::: TITTTIL - P " Warranty
system , - l l lt T *15 Day
saso'oo = : [ 1] ' | Free Trial

This is the best computer buy in the U.5.A. You get the complete Laser 128 computer with all the features
shown, Plus for a limited time only, you get the Protessional Magic Window lle Wordprocessor all for
only $395.00. We have tested this machine with over 500 software titles from our comprehensive catalog
and the Laser 128 runs them all perfectly. (it even runs Appleworks®) This is a must buy for new and old
computer buyers. List $648.95. Sale $395.00.

List Sale Accassorias List Sale
Centronics cable (far Centronlcs Printer) ..., . . $29.95 51995 2nd Disk Drive. .................00venn... 529995 8729.95
Serlal Cable (for Modem hookup) ............ 53495 $19.95 Professional Analeg Joystick ................5$39.95 % 1%9.93

%" B0 Column Hi-Res Green Monitor...........5199.00 §39.95 RGB cobld (RGB Monitor hookup) .. ... ....... $2495 51995
Appls and Commodors o regiiteres irademarks of Apple Ceenputer inc. ord Commodors Butineu Mochinm Inc. renpectivefy

Add $10.00 for |hlppb§. handling. and insurance. lilincls residents please add

&% % sales tax. Add 20.00 for CAMADA, PUERTO RICO, HAWAII, ALASKA, m M
APO-FPO orders. All ardcc s must be in u.i Dullur:h. WEcE:rﬁT EXPORT TO

OTHER COUNTRIES EXCEPT CAMADA. Enclose Cashier ; Order or

Parsonal Chack. Allaw 14 days for delivery, 2 to 7 days for pmmm 1 day We Love Our Customers

sxpress mall. Prices & Avallobility subject 1o chonge without notice. 22292 N. Pepper Rd., Barrington, lllinois 60010
WVISA — MASTER CARD — C.0.D. C.0.D. on phone orders anly. 321 :f:.’-l:.. o order
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New fall products

® One of the most stunning-looking
video products at the Consumer Elec-
tronics Show is actually two products in
one. The unique wedge shape of the
Marantz VS65VCR (32000) houses a 26-
in. monitor receiver and a VHS Hi-Fi
VCR with pieture-boosting HQ eircuit-
ry. To take advantage of the video-
recorder’s super-stereo sound, the cab-
inet also incorporates side-firing 3-way
loudspeakers with 12-in. bass woofers,
Those speakers will alzo do justice to
the TV's MTS stereo reception.

® HQ eireuitry is also part and parcel of
Canon’s new VR-HF720 VHS Hi-Fi
VCR. Sois MTS stereo reception in the
tuner section. The 98-channel VOR has
sume other interesting twists as well.
For example, you can program the deck
for up to eight events in a single month.
The VCR confirms your timer settings

and channel selections by displaying
them on your TV. You ean even pro-
gram the VCR through its wireless
remote control. The Canon VR-HFT20
costs $105(0.

® Memorex has a better mousetrap
when it comes to eleaning VCRs. The
company's Safeguard system is a wet
cleaner whose tape material traps dirt
permanently, so it can't be redeposited
on the heads. The Memorex Safeguard
costs 316,

® The Olympus Movie 8, referred to
earlier, is the smallest 3-mm cameorder
on the market that can play back tapes
as well as record them. The 3.3-pound
handful also features an 1.2 autofocus
6X power zoom. The %-in. CCD pickup
captures low-light images down to 10
lux. Price isn't available,

8 You can get Dolby Surround-Sound
from your videotapes and discs with the
58-One processor from AudioSource
(5290). In faet, the unit will even impart
surround-like effects to  non-Daolby
soundtracks. Built into the bargain is a
A-watt stereo amp Lo power your back-
channel loudspeakers. ™

| CRUICHFIELD

AR STERED, ALIDROVIDED, TELEPHONE CRIALOG
e 18

You'll find the most helpful shopping infor-
mation in the 108 page Crutchfield catalog.

FREE

Stereo & Video

Catalog

Refer to the latest Crutchfield

Catalog before buying your next

car stereo, home stereo, or video

product:

® 108 pages filled with helpful articles,
consumer tips, charts, and installation
guides,

® Color photos, complete uct descrip-
tions and technical specifications on
hundreds of the finest brand name
products,

You get more value shopping

Crutchfield:

® Toll-free product advice, ordering, and

customer service.

24 hour shipping.

Absolute satisfaction guaranteed.

Full 30-day return privileges.

Discount prices on Sony, Pioneer, [VC,

Teac, ﬁkaup Advent, Jensen, Clarion,

Concord, Sherwood, Canon, Infinity,

and many more!

r-.---ﬁ------------..'----
Call or send now for your a
FREE Catalog

Use this coupon or call toll-free:

800-336-5566

In Virginia. call B00-552-3961
Be sure to mention Fepulor Mechamics wiven calling,

Clockwise, beginning above, the
wedge-shaped Marantz V565VCR com-
bines 26-in. TV with a VCR and speakers,
Canon's remote-controlled VR-HF720
VCR boasts HO circuitry and other tricks.
The Safeguard System from Memorex
cleans and protects your VCR's heads.
Smallest 8-mm camcorder s the Olympus
Movie B. AudioSource’s 55-One delivers
surround-sound.

MName

Address Api: @

C Sade  Fip

CRUICHFIELD

1 Crotchfield Park, Dept. PM, Charioftesville, WA 225906,
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Awviation a

en we first heard

about & new airshow
scheduled for Freeport, Ba-
hamas, we couldn't wait to
get Aztee NETA preflighted.
After all, New York in Feb-
ruary isn't exactly Xanadu.

Our own airshow started
with the flight out of Cald-
well Airport in New Jersey.
We requested 10,000, right
between layers, At 12,000,
we were hearing reporis of
severe icing., While 87A is
certified for known ice, we'd
rather keep the boots, hot
props and windshield in re-
serve than test them against
the real thing.

Below us it was soup all
the way down to 300 ft. With
a stiff guartering wind off
the nose and the Aztec's tur-
bocharged Lycomings sip-
ping 28 gph at 55 percent
Cheapskate Cruise, we
booked 135 knots over the
ground and 160 true, At our
first refueling stop at Grand
Stramd, South Carolina, we
had 3000 broken and plenty
of visibility,

Out of Grand Strand, it

54

Her Majesty's rotary craft were the show's hit.

was eyes on the green glare
of our trusty old RCA
AVQ4T radar to pick our
way through some convee-
tive activity. We decided to
call it a night in Jackzonville
when it began to snow!

Next day in Freeport,
gusts were going to 30 mph
and above. Despite the
warm company of the Free-
port Rotary Club and the
opulence of the Freeport
Xanadu, the show suffered.
The weather worked against
it. But the Royal Navy came
to the rezcue in the form of
four Westlands choppers
hastily assembled: Two old
Wessex MK V's, a Wasp and
a Lynx put on a show that
wolld make the Blue Angels
blush. Flying to the show
was half the fun. And the
finale made it all worth the
effort,

Magic boxes

We were in the avant garde
when we installed an Apollo
612B Loran in the old Cessna
182 two vears ago. And now
that same unit is still provid-

ing veoman service in the
Aztec,

However, time is flying
nowhere faster than in the
world of aircraft Lorans, A
friend recently installed a
new Loran in his Seneca 111
N4327N that he describes as
unbelievahle.

The Northstar M1 Loran
has all of the normal features
of the older units. It tells you
where vou are and gives dis-
tance, bearing, course,
track, pround speed, ETA
and so on. And, like the
Apollo, it has a databaze,

However, the Northstar
database is huge! It has all
a0 11.5. public airports,
plus 1150 VORs, 1600 NDBs
and 4800 low-altitude en
route intersections. Let's
just say this data base knows
where every American land-
ing strip is located and how
each of them is equipped.

The real mindblower is the
airport information. It lists
them by city, state, name
and provides frequencies for
approach control, tower,
ground and other linkups.
About the only thing it
doesn't tell vou is the quality
of food at the airport restau-
rant. Our friend’s unit cost
#3100 installed plus $300 for
a control panel interface.

Star-Lite

They may have to invent a |

new word for ultralights.

The Star-Lite has recently
weighed in at 250 pounds,
So, with only a 40-hp engine
that sips 2.5 gph in automo-
tive gasoline, you get a kit
plane that takes off in 300 ft,
and cruises at 120 mph. The
price is also lightweight, |
$2495 minus prop and instra- |
ments. Star-Lite sells the kit
in three partz under a pay-
as-you-go plan,

Construction time is ad-
vertised as 400 hours. The
premolded composite strue-
ture is relatively easy to put
together. Intricate sections
have been prefabricated to
speed up assembly.

The only internal struc-
ture in the Star-Lite are the
bulkheads to support the
landing gear, wings and pi-
lot. All bulkheads are cut
from a flat sheet of sandwich
composite supplied in the
kit. Full-size patterns are
provided.

The Star-Lite has a eon-
ventional aeronautical con-
figuration. Thus, while
thrills and chills are prom-
ised because of its low
weight, there should be no
surprises in handling the
eraft in flight. The Star-Lite
can be built either with a tail
wheel or tricycle-type land-
ing gear. The tail wheel is for
particularly rugged landing
strips—something to consid-
er with an ultra ultralight.

—Fred Mackerodt

A Northstar M1 Loran s a navigation adventure.
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can PAY OFF ...

T
EER %

This One Low-Cost Power Tool—

SAWS to desired Width... o
PLANES to desired Thickness... CDa Coc
MOLDS ail popular Patterns.... 30-DAY FR

—All at once or separately. . . All By Power Feed! TRIAL OFFER

gupon Below
The Only Complete Workshop Tool Of its Kind in The Worla? HEIIIEEE r:mp]:fd

From the Day It Arrives. .. the Planer will make and save you ; . pelails!
money. With shortages and inflation driving lumber prices sky- i %‘J I e d
high, this versatile power tool guickly pays for itself by easily con- e
verting low cost rough lumber inta high value finished stock. In
just one pass turn out your own quarter-round, door and window
stop, casing. tongue-and-groove all popular patterns, Other
operators are making cases for grandfather clocks, furniture,
pictura frames, bee hives, bed slats, surveying stakes . .. all kinds
of millwaork

Built For Pros. .. Priced For Home Craftsmen. .. it is enginesred
and built to industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as pine, and
s0 simple to operate even beginners with no experience can
use it

You Take NO HISH' The Planer/Moider/
Sow [s Backed by Our Exclusive 100%
Guarantee of Satisfaction:

« “Try the Foley-Belsaw in your shop for a full 30
Diays and put if to work for you, Give it & thorough
test and make i prove that it can da g'ue-n?ﬂhml_] we
soy itwill . . use it just as much as vou want. Then if
you are not completely satisfled, just send it back
and we'll return every penny you sent. And YOLU are

the sole judge’ There are no questions ashed
there are no fine print 'use' charges. Owur flat
quarantee ts that YOU must be 100% satisfied or

With just this one low cost power-feed machine
Wi get your money back ™

in & corner of your garage or basement, you're
s&l up 1o supply lumberyards, cabinetmakers,
carpeniers, remodelers, coniraciors and
hobbyists in your area with custom-planed T
lumber, trim, molding... ALL of their " Tuen Katra Time |

millwork requirements. You can supply pic- o i

ture mnl.lin:'m art shops, hlfdnrl.:nzl?h- gl Just Mail Coupon ...

Al standard ptions ars avaioble homsiock o [PSNS | NO OBLIGATION and
designorsampi, et RSOl ~w - |l NO SALESMAN Calls!
Does The Foley-Belsaw Pay? YOU BET! o b TBANS ACT NOW!
A Good | m“?.ﬂ;'n"s“ ey :l T:h 0 o If coupon has bees  poy EY.BELSAW CO %c;:f;:
believe :.F::J.r r;:':“rﬂf}'-ﬂrfmw ?:v :I.':E: -brf: ?n::g;m;:rg .?nfl-uei ..:.'::,,ﬁ"::.'“:f.’:f s T A% Fuil Detatis!

v and address o KANSAS CITY, MO. 64111
made. I've been a planer man for years and am now retired.

The Falev-Belsaw has earned me 560,000 extra income in the
past éleven vears.'

Pays For Itself: » R.5. Clark, Springfield, Ohio; T fought a
batch of walnut in the rough, and after planing it on the
Foley-Belsaw [ figured up the money [ saved. It was enough
to pay for two-thivds the cost af the Planer, It really does a
good job.'’

More Than Expected ® Stephen Schultz, Orangeville, Penna.:
“This machine pays for itself by making money our of scrap
boards. It is a very well built machine and I confess it is more
than I really expected for the price. It does evervthing vou say
i will”

. And Foley-Belsaw Is The Choice Of Professionals:

“I recommend Folev-Belsaw Planer-Molder-Saw ax
the most useful shop tool any craftsman could own,
We use one every day in the Workbench model shop,
and couldn't ger along withour ir.”

JAY HEDDEN — Editor WORKBENCH Magarzine

T TETRy  FOLEY-BELSAW CD
;ﬂ'_‘“_j; 90685 FIELD BLDG.
LLEELTTE  KANSAS CITY, MO. 64111
] YES, please send me the FREE Bookler
thar gives me complete facty abour your
Planer-Malder-Saw and full details on how |
can qualify fora 30-Day Free Trial right in my
own skop. [ undersiand there is No Obliga-

. tien amd thar No Salesman will call,

STATE e
.- & 1 ' [ L T 4]




Electronic camera arrlves

he era of filmless photog-
raphy has begun.
And the reason
there's a camera
on this page is be- 48
cause the picture- S
taking and print-
making are done
alectronically.
|  As  reported
earlier (Photogro-
phy, page 54, July
‘B, the new sys-
tem hails from
Canon, which also

Caron RC-701 makes 50

photos on magnetic disc.
makes  conven-
tional film cameras, video | captures still im-
cameras amd  recorders. | ages. And like a vid-
Technologically, the new | eo product, it stores the im-

system is a eross between
the two types.

In faet, Canon ecalls the
new product a Still Video
System (8VE). Like

a film camera, it

Electronic  Image
printed convention-
alty in Konica sys-
tem (above). Somy
Mavigraph [right)
uses thermal
printing,

5

age on magnetic material
and displavs it on a TV, Be-
cause there’s no film, there's

nothing to develop. In-
stead, a desktop-size de-
vive very similar to a com-
puter printer spits out
your coloy snapshot in
minutes. Because the
image is stored elec-
tronieally, you can
even transmit the
photo over regular
telephone lines for
recortding, TV dis-
& play and paper
printing in anoth-
er location,

Before you run out to buy
Canon's 2VS, 1 ought to
point out that it's intended
for commercial use at this
time, by newspapers, wire
services and the like. You
could buy an 8SVS, but it
would set you back about
S14 (0 just to take and print
pictures on vour own A
transceiver to send the pie-
tures costs another 20,000,
The person on the other end
of the phone would also need
a transceiver and a printer
($7750) to make copies. Now
the good news: Canon plans
to introduce an electronic
camera for us amateurs in
aboul two vears,

Today, the business end of
Canon'’s 5till Video System
is the RC-701 Still Video
Camera ($2600). Physically,
it resermnbles a large 35-mm
SLE and weighs in around

444 pounds with the SV 11-to |

fG-mm £1.2 zoom lens |
($800) and battery.

Maost of the RC-T01's |
controls will be familiar
to 35-mm CAmMEera own-
ers. But instead of load-

ing film, vou load a 2-in.
video floppy dise capable of

' recording up to 50 images,

The RC-T01 can fire up to 110
frames per second,

That's not all that's uncon-
ventional about the RC-TOL
¥When the shutter opens, the
light doesn't hit a frame of
film or even the video floppy.
Instead, the image registers
on & %ein charge-coupled
device (CCD) capable of
reading 300,000 pixels, or
picture elements. These con-
vert light (and color values)
to electrical signals that are

recorded on the magnetic |

dise.

If the focal length (11 to GG
mm) of the RC-T01's zoom
lens seems unconventional,
it"s because the imaging area
of the %4%-in, CCD is only a
fourth the size of a 35-mm

film frame. Consequent-

R~ 7 ly, the 11- to 66-mm zoom

[ is really a 44- to 264-mm

! | lens. Eut there's no logs in

light transmission. Lens
speed remains a fast £1.2,

Besides the 11- to 686-mm
goom, for 3795 Canon also
gells a 50- to 150-mm 2.8
goom (really 200- to G00-mm)
and will offer a 6-mm /1.8

wide-angle lens (effectively

24-mm). Additionally, you |
can fit 60 regular Canon FD
lenses to the RC-T01 by us-
ing an adapter, Following
our CCD-to-35-mm conver-
sion, this means the compa-
ny's FI} 800-mm {/5.6 super-
telephoto lens becomes an
amazing 3200-mm /5.6 optic!

You'll notice another pecu-
liarity about the RC-T01 and
its lenses: There's no aper-
ture ring or f'stop markings.
The RC-701 ig a highly-com-
puterized program camera
with automatic exposure
control for shutter speed and
aperture. Though there's no
aperture ring, you do get a
shutter speed dial (%th to
1/2000th sec.) for occasions
when you want to control
exposure time. Otherwise,
the RC-T01 picks a matching
| fatop automatically.

What about film-speed

settings in a filmless system?

ie determined by the CCD
pickup, not the floppy dise.
The RC-T01's sensitivity is
equal to an ASA/TS0 rating
of 200, Under low light, this
iz increased automatically to |
about ASAVIS0 600 |
Onee you've taken pic- ‘
tures with the RC-701, you'll
view the images on the
disc—instantly—with a TV

-

=

FI::»‘;||;|_'|.|I [Je'ft: ks larger than s-ll-de

monitor. To do this, wou
must insert the disc in an
RR-551 still video recorder

| and player (32T00). It hooks

up to g TV just the way a
videocassette recarder
would, but operates some-
what fike & slicde projector,
You ean program the order
and the amount of time each
phote i displaved.

The pictures your'll see on
the TV sereen are feld im-
ages, As you probably know,
each TV frame is composed
of two interlaced fields, each
containing some 262 sean-
ning lines (you actually see
only about 244 of these),

{ Please farm 0o peage G6)
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Because radar is a em, that's why. And

ESCORT is the one r they trust. Over a
million motonsts now concentrate on their
driving and leave the r warries to ESCORT.

In a test of all com brands, the experts
at Car and Oviver magpzine concluded that
ESCORT “is clearly rin the fleld in

value, customer service and performance...”
Chances are pretty good you know someons
who owns an ESCORT. We've been around since
1878, which is an etemnity in this business.
50 we'll stand on our reputation. Ask around.

Check Our References

We'll bet the first thing our customers
will tell you is that ESCORT works. It finds
all kinds of radar: X band, K band, over hills,
around curves, moving mode, instant-on ambush,
Whatever the trap, ESCORT finds it. And this
long-range detection is followed up with a full
report on the radar's strength. You can read
this report on the analog meter. You can hear
this report on the audio warning, pulsing slowly
when the radar is weak, quicker as it strengthens,
then constant as you approach range.

ESCORT even uses a separate wamning tone
for the two radar frequencies, “beep” for X
band, “brap” for K band. The two radars behave
differently. Trust ESCORT to keep you informed.

Mo False Moves
The second thing our customers will tell
you is that ESCORT doesn't cry wolf. Our special
ST/0/P™ [STatistical Operations Processor)
circuitry recognizes and rejects the most common
source of false alarms, the ones that set off
less-sophisticated detectors up to a mile away.

A Dutch Uncle

The third thing our customers will tell you
is that we make shopping easy. We sell direct
from the factory only. Just dial toll free. No
traffic delays. No parking hassles. No waiting
for a salesman. Why wait for him anyway? He
won't understand how radar works, so he can't
be of much help with your problem.

Our sales staff are trained radar experts.
They don't sell cameras and calculators too.

Tl IS
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Rocky Aoki
David Hobbs
Skip Barber
Yoshizo Shimano
Lyn St. James
Chris Mather
John Buffum
Grayden Obenour
Michael Kranefuss
Bob Sinclair
Hurley Haywood
Scott Hughes
Bill Mitchell
Reeves Callaway
Jon Lowe
Jim Fuller
Robert Redford
Bob Sharp
Eill Seott
Ron Forth
Vasek Polak, Jr.
Dave Wible
Jerry Wolf
Larry Shinoda
Jerry Galvin
Paul Naberhaus
Jim Trueman
William Hopkins
Don Knowles
Herb Adams

know the problems
toli-free call away.
Qur sales people woli't gve you the run-

Just radar detectors.

around if you ever need ice after the sale
gither, They're here till 1 p.m. on weekdays
and 5:30 on Saturday. Just call the same toll-

free number.

It's easy to try ESCORT. Diad 800-543-1608.
Delivery is 85 guick as UPS and we pay for
shipping. If that's not fast enough, Federal
Express guarantees 48-hour delivery for only
$6.00 extra.

Take the first 30 days as a test. If you're
not completely satisfied in that time, we'll re-
fund your purchase and your return shipping.
There are no hidden charges. We also back
ESCORT with a one-year limited warranty on
parts and labor.

Let ESCORT solve your radar problem.
Judging by the owners we can mention, you'll be
in good company.

Try ESCORT At No Risk

ESCORT $245 |Ohio res. add $13.48 tax)
Slightly higher in Canada

TOLL FREE 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

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 0685

One Microwave Plaza
Cincinnati, Ohio 45296-0100

© 1988 Cncinnati Microwave, Inc.
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FILE BOXES

SEPARATE INDEXES

No more untidy shelves or magazines
stacked on top of each other.

POPULAR MECHANICS FILE BOXES will help you keep vour magazines and
bookshelves trim and nrderly. PM iz now offering a sturdy glossy lacguered
File Box to keep a year's supply of PM issues neatly together. The FILE BOX
stands alone with all twelve issues mtact‘ Line them up by year on your
bookshelf and always have
a wealth of do-it-vourself
information at your fingertips.
With every order vou
will receive FREE self-
adhesive labels covering the
years 1975 through 1986.
Peel off the year required
and place on appropriate
PM File Box. Turn the
File Box any way you
choose. Place the year on
the side that's convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view.
It's your choice! Either way
you'll have a valuable,
convenient and very
attractive reference library.

Price for 1 File Box,
$2.95

Price for 2 File Boxes,
$2.75 each

Price for 3 or more
File Boxes, $2.50 each

PM Imdexes
for the years
1975-1985

are here!

Find the answers to your
shop, home and car
problems faster than ever.
Thousands of entries cross-
reference the articles that
have appeared in PM over
these years.

Broad category listings
help you locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects,

ORDER BY YEAR! PRICE
for each index is $2.95,

Plesse allow thres Lo four weels for delivery

POPULAR MECHANICS

SEND YOUR ORDER TODAY!

Make Check or Money Order Payable to Popular Mechanics

Box 1014, Radio City Station, New York, NY 10101

Pogialar Mechankos is & publication of Feanst Magazines, a Diviséon of THE HEARST CORPORATION




Build something exciting...

Pegasus A 7-fl. diameter hovercraft,

which floats 10 inches off the ground. Its - -

built from plywood and is powered by a Tri-Flyer You grab the jovstick, twist the throttle grip and suddenly you're flving
3.5 hp engine that runs nearly 3 hours on at speeds over 75 mph on land or water. That's PM's latest high-ech hovercraft,

a gallon of gas. Plans come complete with propelled by a 65-hp snowmaobile engine that powers a four-bladed fan. Lift comes
drawings and a 32.page photo-illustrated from a 10-hp mower enginge that carries vou and two passengers over obstacles and
instruction booklet. Great for weekend up hills. Plans include six blueprint-size sheets and a 60-page instruction booklet
sports and leisure. (PL-1800—89.95) with drawings, photos and building tips. (PL-1805—%19.95)

TO ORDER:

Send your name and address
with check or money order
to: POPULAR MECHANICS,
Box 1014, Radio City Station,
New York, NY 10101.

Pogrular Moechanics is & publication of Hearst
Magarines, a division of the Hearst Corpora.
Liorw & 1986 The Hearst Corporatien. AR
rights reserved.

Scuba Tow Sel Using a single
tinv lishing motor, this scuba tow
glides vou along at a leisurely 3
miiles per hour, Use it with or
without scuba gear; it'll work on
the waters surface or below,
Plans include full-size cutting
pattern and an illustrated instruc-
tior manual, (PLO747—510.95)

Popular Mechamcs plans

Redwood Patio Furnllum Build vour own
attractive outdoor furniture made of durable, long-
lasting redwood. Plans describe six pieces designed
t withstand exposure to sun, heat and moisture—
harbecue cart, chaise, coffee table, 1elephone cadedy,
tray and planter. They'll look great in vour backyard,
patio, deck or sunroom. (PM-1013—%6.95)

Deck You Can Place Anywhere A beautiful, free-standing redwouod
deck that either stands alone or that vou can modify to fit vour needs. It's
durable, won't decay, and provides more than 250 square feet of extra
space for entertaining or just relaxing. Plans include detailed drawings
and bonus instructions for building a matching bench and planter.
(PL-1280—57.95)

- g

| e
For more great plans. . . «.f_;_- ‘ .
Build it yourself with easy-to- follow plans Mimnrlaek ann Furniture This traditional
and blueprints. Selections range from Adirondack furniture is as durable as it is attractive.

tool boxes to outdoor sheds, a doll Crafted of hardwood, each piece is carefully sanded,

i : : then assembled with water-resistant glue, sealed
cradle to glass cabinets, a two-car with wood preservative and painted—all 1o make

| :
Q‘H‘ ; garage to an air compressor and them withstand the rigors of outdoor use.
hundreds more. ONLY $1.50. (PL-1751—55.95)

Send for yvour order today! Make check or money order payable to
Popular Mechanics, Box 1014, Radio City Station, New York, NY 10101.



ELECTRONICS

(Continued from page 56)

If your TV is capable of showing 488
scan lines, why does the SVS camera
give you only half the image resolution?
By sticking to a field image, which is
faster to record, the RC-T01 avoids the
possibility of jittery, blurry images
caused by moving subjects.

Though the RC-T01 takes only field
images on the disc, the RR-5561 record-
er/player can make pictures in either
the field mode or frame mode (25 im-
ages per disc). Those pictures can come
from a videodise, videotape, videoca-
mera or TV broadeast. Ideally, you'd
uze the frame mode to record images
you've frozen on the videodisc or VCR.
You might want to print the better
snapshots and erase the rejects. That's
where Canon's RP-601 ink-jet printer
comes in ($7750).

When hooked up to the RR-551 {or
RT-971 telephone transeeiver, $1%,9640)
it produces color copies in 3 to 4%
minutes, depending on size (2'%, x
e in. or 3% x 4"-in.) To produce
the continuous tone colors, the printer
squirts dots of yellow, cyvan, magenta
and black ink in varyving combinations.
In all, it deposits 167 dots per inch,
horizontally and vertically. By compar-
ison, the eolor photos inside this maga-

zine are composed of 110 dots per inch.
After the RP-601 makes vour prints,
they're laminated to sharpen the clarity
and preserve the dyes.

How do the electronic photographs
look? At today’s stage of progress,
they're aceeptable for their intended
purpose—namely newspaper and mag-
azine publication, business presenta-
tions and other uses where high image
resolution is not demanded.

The electronic snapshotz have a
grainy look compared to pictures taken
on film and developed conventionally.
This has to do with both the CCD
pickup and the printing process.

Canon's CCD has 390,000 pixels. By
comparison, a Kodachrome transparen-
cy boasts around a million. But the
comparison's unfair. The electronic
photo’s resolution of 167 dots per inch is
suitable for most publications. And the
speed and convenience the SVS affords
for fast-breaking stories can't be
matehed by eonventional photography.

The day will come when your wed-
ding album holds electronic photos, For
one thing, CCD pickups will improve,
Kodak's already unveiled a 1.4-million
pixel model, Secondly, print-making
equipment will vield copies with better
color and finer grain,

Canon's ink-jet is only one way of
produeing electronic prints. Sony’s M-

vigraph print uses a thermal transfer
process in which ink dots are melted
onto paper. Konica's system prints an
electronic image on conventional wet-
processed photosensitive paper, Addi-
tionally, it digitally interpolates picture
information between the adjacent TV
fields to eliminate the telltale secan
lines. Eventually, astounding electron-
ic prints will be made by a digital laser
developing the image on photosensitive
paper (see Photography, page 38). The
future will find these printing systems
in the same shop that processes your
film today. Konica's system ships to
commercial photo processors this year.

By the time Canon and others intro-
duce amateur electronic cameras, all
you'll need at home is a playback device
for the disc (such as Fuji's TV/Photo
System, about $200 in Japan) and a TV
to display your pictures. You'll select
the ones you want printed and bring the
dise to yvour photo dealer,

That's all in the future. Right now,
I'm still waiting for prints taken with
Canon's RC-T01, The sample electronic
prints that accompany this column
weren't made with a still video camera.
The Koniea shot comes from a videodise
freeze-frame. The Sony Mavigraph was
taken with a video movie camera. Tune
in next month to see actual photographs
from Canon’s RC-T01.

Worlts largest lselling

wood stoves

JOTUL

Write for our FREE Color Catalog
& Dealer List g
JOTUL USA, INC. =
P.O. Box 1157-PM
Portland, ME 041045




The Royal Road

To Rlches

right. Not too bong ago | was Mai
m dr]:rt.Th:bar!I:rrpmmmdmy

-c.u' hnm‘u.n: I couldn't keep up with the payments. And
EaVe Me an eviction notice becawse
rent for three months. 50 we had 1o
cosin's place

it ; . £

Southern California, The one I'm livi
Btmh-HiHsnwmhmmnhmmm: dollm!
ﬂlﬂﬂahmﬂdm"h‘!m
now, 1 have a 51
¢ a D g i
s of deposit ar in my n
Beverly Hills,

Best of all, 1 have time to have fun. To be me. To do

Elhmlldn - 1 uwth m# hmsrzar thll.' rest of the
¥y ngs that me. g0 swimm-
and sailing — ing. Oiher dnls. slay racquet-
of tennis. Somet frankly, 1 ie oul under

the sun with a book. [ leve o Inna VRCHTIONE,
H:st o back from a two week vacation from — Maui,

I m not really r?m 1o impress you with my wealth.
All Imir_v'mim o i 1o prove 1o you that if i
wiazn'i becauie of 1hltmm1'?'m:retlm ucty:ncnsﬂ
to find that day, 1 s1ill would have been poor or may
even bankrupt. It was only through this amaring money
secrel that [ could pull mysell out of debt and e
wealthy. Who knows what would have happened 1o my
l'll'ﬁlh' and me.

m'-m abaot this mm duruu:l my life cnmplem

ly. Tt happines
mm E?M-g : mﬁt mind. Thls. e secret "ol
i e, tood I e v you
mduﬁ?nuumnﬂ murmﬁ%pﬂh&“ﬂ[ﬁm&:
you don't have to take my word for it. You can
yoursell. To see thai mrrﬂhum I'm willing to
g: you SH0.00 in cash. {lmghmgmrlddmall.he
lumnfthupqtilﬁgun:. il 1 spend S0, Irl
your :ll.cnthun And you will En:w: it to ;n:mnclf
secret will work for you, too!

‘I'-I'hy you may ask, am | willing 1o share this secret
with you? To make money? Hardly. First, | alread
have money ns Il ever ;
Second, my secret does not involve any sort of competi-
tion whatsoever. Third, nothing is more satisfying to me
than sharing my sccret only with ihose who realize a
polden opportunity m%fn on it quickly.

This secret is inG simple. Anvone can use it.
You can get started with rltucullynnmumr
the risk is almost zero. You don't need special training

school educathon. I doesn't maner how
mmmdu:wﬂlmrﬂarymm home or

secret the money can rofl in fast. In some
may be able 10 cash in literally overnight. 1f
you can follow simple ndtructions caif ged started in
a single afiernoon and i is possible to have ble
maney in mhuﬂstheverynexlmumu.tn et this
might be the fastest fepal way to make money that
Tbﬂ:r lmdl cash. I is practical-
is is @ wery safe way Lo get extra 1is
risk free. It is not a dangerous gamble. Ewﬂhn:lﬁ
do b already been tested and you can get stirt
}:wm’thnmnstpmﬁtspﬂﬂfmlmghlm
it
One of the nicest things about this whole idea s that
ou can do it ai home in r spare time. You don't
mu'iqmpmemnrmnl’ I doesn't matier where
you live either. You can use this secret (o make money if
you live in a big city or on & farm or anywhere in
iween. A husband and wife team rom Mew York used
my secrel, worked al home in their spare time, a
made $45,000 in one pear.
ml;l'utha:?wn b uun nudbcmﬂz;de‘:;::a

1l ﬂll i a
even a schmladumh:n All you need is a linle
mmmnmeuﬂlh:ﬂrlﬂwlululbwumpk casy,

E'ﬁ

=

\d

su'p-r =siep instrisctions, | nml.mml'mm
who used this secret and made §2 million
im us.rj,\»u:.

DU can use [his secret 1o malcc mn:ymmmtﬂhw
nlduthuerﬂynumar T}wuunugs
labar involved mthlmw w0 m}l it can be done
whether you're & teenager or 90
woman who is over 65 and &
meeds with this secret.

know ane
aHI-'l-r moncy she

Here's what newspapers and magazines
are saying about this lumdlhlt secrel:

The W Thmes:

The Roval Road fo Riches is paved with golden tips,
Los Angeles Herald Examiner:

We've aﬂ i to start somewhere. .. The Rowal
Rmdmk&lsthcfrﬂs!mmt!ungmd:mﬂmn‘
Natlonal E

LARmbner:

John Wright has an excellent guide for achieving
wealth in your spare time.
Income mities:
The Roy oaid fo Riches is an invaluable guide for
finding success in your own back vard.
Mews Tribume:
Wright's maierial is 8 MUST for anyone who con-
templates making i as an independent
Enireprencur.

()

Jnhn \'-rrighl believes in sucoess, pure and simple,
Oppertumities:

.:| {ll'ngh: has a rare gift I’nr e I.e wnh
no experience make lods of money.
people wealthy.
H Trade Press: .
We have never heard of an advertiser offering to
pay readers 120 to try its pr . Wright's will-
tmgmess 1o do this convinces us that his money secret
must really work.
Californts Political Week:

.. The politics of high finance made easy.

wood Chtizen News: )
Hl.- ot myore than give general ideas. He gives peo-
ple a detailed A 10 2 plan to make big money.
The Desert Sun
Wright"s Ropal Rmd' To Riches lives up (o its thle in
offering an uncomplicated path o financial success,

When you use this secret 10 make money you never
have to try 10 convince anybody of lﬁ'thi.ng. This has
nothing to do with door-i ing, telephone
solicitation, real estate or anything else that involves per-
sonal contact.

Everything about this idea i perfecily legal and
honest, You will be of what you are doing and
vou will be providing & very valuable service.

It will only take you two hours to learn how (o use
this secret. After that everything i almost sutomatic.
After you get started you can probably do everything
that is necessary in three hours per week.

PROOF

I know you are skeptical. Thal simply shows your
good business sense. Well, here is prool from people
who hawe put this amazing secret into use and have got-
ten all the they ever desired. Their initials have
been uted in 10 protect their privacy, but | have
full information and ihe aciual proof of their success in
my files.

‘Mm“oquhlleDruund'

Al can say — phnugmr'jn jesd B weeka, |
ook in over $1 H'.uf:mun:}'tbm ever dreamed
of maki Mdmmr,lhmmlr bedieve, | can make

oVEr 3 m diollars per year."

A. F., Providence, R.L

F Hour!"
| d|dn'| believe it when you said the secret could
produce money the nexr morming. Boy, was | wrong,
and you were right! | purc your Reyal Road o
Riches, On the basis of your advice, ¥9,800 poured in, in
less than H hours! John, mur w:m: 15 incredible!™
.. Laguna Hills, CA

‘Made 515 In I Months Af 22"

though thartdmbcnbl:tumhumudtm
urmail"ﬁ: bremah!rtndu 1 really do wish to 1

, with all of my hean.’
- VI M. . L., Lo Angeles, CA

’hhg:!llﬂﬂflulﬂuﬂﬁm i bed
"For years, up all the plans proen o
nake e Tict. Brooabiy | aem focky 100 - Dut T Am
even more lucky that | took the time 1o send for your

material, I ¢hanp_-.d my whole life. Thanks to you, 1
made $126,000 in 3 months."
5, W., Plainficld, IN

0060 more in the last ‘.fld;r' Nm Just wdtprcpﬂmd
bul simple, cas fa.sE“ John, thank you for your
Royal Roud fo Riches C. M., Los Angeles, CA

“§500,000 In Six Months'

“I'm amazed al my success! By using your secret |
made $500,000 in six months, That's more than twenty
times whai I've made in any single year before! ['ve
never made so much m in such short time with
minimum effort. My whole life | was waiting Tor this
amazing mirscle! Thank you, John 'anh %

Mclean, VI

As vou can tell by now | have come across something
pretty good. | believe | have discoversd the sweetest IH'[FE
ITHOTEY- nukln% secref you could ever imagine,
Buaramoe il

Moﬂ of the ume it takes big money to make mc-ncr
This is an excepiion. With this secrel you can sian in
Your s time with almost nothing, Bat of course, ynu
don't have to start small or stay small. You can
fast and as far as u'udi The size of your pr mu;
todally up o I;ua.mntm: how much you will
mike with 1 secrel bu: can tell you this — so far this
amazing money producing secret mﬁhﬁ the profits from
most other ideas look Hke peanuts!

Mow at last, I've completely explained this
remarkable secret in a | money making plan. | call
it “The Roval Road to Riches™. Some call it a miracle,
Tnu Il probhably call i “Th:Sncrct of Riches"_ ¥ ou wll
learn everything you need (o know step-by-step. So you
100 can put this amazing money making secret 10 work
for and mmalk{ all u“mem'aﬂ r:uu need.

o prove this secret ve all your money pro-
blems, don't send me any money, insiead posidaie your
check for a month and & hall from oday. | guarantee

nol (o deposit it for 45 days, | won't cash your check for
-IS days before | know for sure that you are completely
satisfied with my material.

$20.00 FREE!

There is no way you can lose. You either solve all
YOUT Maney with this secret (in just 30 }or
you get your money back plies $20.00 i cash !

Dk you realize what this means? You can put my sim-

e secret inlo use. Be abile 10 solve all your money pro-

lems. And if for any reason whalsoever are nol
100%e safisfied afier um‘fndhc secrel for 30 dave, you
may refirn my material then | will not only return
your original UNCASHED CHECK, but 1 will also
send you an exrro 520,00 cashiers check just for giving
the secret an honest try according 10 the simple instrc-

tions.
ON YOUR PAEI-‘.

I GUARANTEE IT! With
y write your name and address on a

e, there is sbsolutely N
Tuu[rd::r sim A, i
pu.-t:u il e YO PeOst check or money
!F?Smdsn‘rdittn

JOHN WRIGHT
430
Ocaan Park Blvd.
3065

Suite
Santa Monica, CA 80405

Since the material 1'll be sending you is heavy, pleasc
add $1 1o cover portion of shipping cosis.

But the supply of my material is limited. So send in
your arder now while the supply lasts.

If vou wish to charge it to your Visa or MasterCand —
be sure o include your account number and expiration
date. That's all there is 1o it I'll send you my material
right away by return mail, along with our unconditional
guaraniee.

SWORN STATEMENT:

**As Mr. John Wright's accountant, | certify that
his assets exceed one million dollars.™

Mark Davis

£ 1986 JOHN WRIGHT



BY TIM COLE

o fast. Then go faster,

In the world of offshore
powerboat racing, those sim-
ple words embody not just
the ultimate goal, but now
the ultimate reality.

Al Copeland, of Popeye’s
Fried Chicken fame, and his
racing director, Bill Sirois,
have developed a unique
powertrain in their 2-place
Open Class | cat capable of
speeds  approaching 150
mph. The machine copped
first place in the first race of
the offshore season, averag-

in a field where 80- to 90-mph
speeds are considered the
limit. Its estimated the new
Popeyes hit a top end of 140
mph on the Treasure Cay,

ing an astonishing 103 mph |

Al Copeland and Blll Sirols take the checkered flag at Treasure Cay.

Bahamas, race course.

The boat is a bagie twin-
hulled Cougar ecat made of
spruce for lightness and
strength. But here's where
it gets interesting. It accepts
an  innovative H-engine
powertrain—four Mercury
Marine V6 2.0 Liter EFI
outboard powerheads laid
down on their sides in each
hull, port and starboard.

Each engine is indepen-
dently geared and linked toa
common shaft in each hull via
an 8-mm Uniroyal toothed
drive belt. Each shaft pow-
erg a MerCruiser No. 4 sur-
facing drive on each tran-
s0m.

Not only is the boat fast
with this configuration—

Eight outboard powerheads power the Popeyes Cougar Cat.

[ , of Margate,

1000 more horsepower in a
boat that weighs 3000
pounds less—but it's cheap!
The bill to replace an out-
board powerhead is less than
one to replace a conventional
inboard block.

Bud
bass boat

PM subseriber Joe Papasso
Florida, read
The Battle €Of The Bass

| Boats in the January issue

(page 79 and decided to
fashion a bass boat with a
budget of $1500.

The result is as charming
as it is innovative. He start-
e with a secondhand 260
aluminum jon boat hull and &
3250, 50-hp Mercury.

Joe iz a “catch-and-re-
lease™ fanatic, and to make
an aerator-equipped livewell,
he cobbled together a fiber-
glass tank, PVC pipe, Tup-
perware food container and
bilge-pump water circulator,
Total eost? Under 230,

After hand-crafting the
livewell, Joe set out on a
scavenger hunt for used
equipment. His materials
list reads like a nautical flea
market. Batteries, $150;
steering system, $150; fuel
tank, $3; wood for platforms,
stowage and trim, $75; fas-
teners, glue and mizeellany,

Joe Papasso’s converted jon
boat serves nicely as a bass fish-

ing platform. Nate the $30 PVC
and fiberglass livewell,

355; folding seats, §60; ped-
estals, 32; brass box hinges,
230 built-in cooler, $1.

This functional and sea-
worthy amalgamation rests
in Joe's driveway on a $250
trailer—when he's not out
fishing. Total price? $1451.
Share your budget bass boat
ideas with Joe by writing
him at 6751 Northwest 23rd
&t., Margate, FL 33063,

Lead substitutes

Twelve ounces of Valv-Tect lead
additive treats 40 gal. of fuel.

The EPA-mandated redue-
tion in lead content for motor
fuel has caused boat owners
plenty of econcern, particu-
larly those with engines built
prior to 1975, The absence of

lubricating lead results in
excessive valve seat wear,
causing valve seats to recede
into the eylinder head. Loss
of compression and reduced
power under load soon result
as the seats recede.

Naturally, the need to
protect older powerplants,
particularly  d-cyele  in-
boards, roused some entre-
preneuriul instincts, and two
lead-zubstitute gas additives
are currently on the market.
Valv-Tect i made by Bell
Fuels [nec., 4116 West Peter-
som Ave., Chicago, 1L 60646;
and ReLead comes from Ma-
rine Development & Re-
search Corp., 116 Church
St., Freeport, NY 11520,
Both products reportedly
provide a protective coating
to valve and valve seats and
prevent metal-to-metal con-
tact under high rpm.

(Please turn o page 63)
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GENERAL TIRE

OR ONE OF HUNDREDS OF OTHER GREAT OUTDOORS FPRIZES.

You've got a great opportunity to win a set of hard-working, All you have to do to enter is register with your partici-
race-winning Grabber light truck radials with a Ford Eddie pating General Tire retailer between August 15 and
Bauer Bronco attached. It's got electronic fuel injection. air September 30, 19867

conditioning, tilt steering, stereo...the works.

5 FIRST PRIZES 25 SECOND FPRIZES

%500 Eddie Bauer qift certificates Ford Bed Liner with built-in tailgate protector

Your General Motorsports dealer has acomplete
line of Grabber AP* AT* and MT* all-terrain,
all-weather light truck radials to fit your “great
outdoors” needs.

\
100 THIRD PRIZES

Ford Brush and Grille guards to protect grille and radiator

250 FOURTH PRIZES

Pair of Ford fog lights designed to penetrate rain, fog, snow.

|
|
e |
Mo purchase necessary, Sweepstakes open to residents of the Continental LS. 18 years of age e el |
or cder as of August 15, 1986, Void where prohibéted or restricied. Entry forms and complete 1 T 'F".'\' {.,1’ q.,?.“ Bl 1
rubes are mvailable sl panticipating General Tiee retaibers or by writing o Generad Tire Great Outdoors. | tih /| ,JLQ.'J N E‘

Entry Fomm Request, PO Boy 1356, Meding, Ohlo 44258 Swecpstakes ends Septembser 30, 1966

Save $30. Daiwa Executive Travel Fack rod and reel combo only

$49.95 with the purchase of two Grabberlight truck radials, GEH need ]
D 1580, General Tire, A GenCorp Company ne q!




Independence!
New Rascal Front Runner

Medicare
Approved

=

Gives You Instant
Electric Mobility!

Heaviest piece is just 23 |bs.
Guaranteed to pack easily in your car's o
trunk or back seat. Now when you get to | Increases Heat Output by 500%

the store you can do your shopping right *Custom Fit 1o “Super Efficient
from your 3-wheeler in style and comfort. ;J?Fm syl
30-DAY MONEY BACK GUARAN- “Thermostatically o xtrma 1o thry
TEE. Send the coupon below for a Free controlied. works *No dangerous
automatically. Creosote Buildup

Color Catalog and special Introductory
Prices or call Toll-Free:

1-800-662-4548

E Electric Mobility Corp.. Dept. 1722
& 1 Mobility Plaza, Sewefl, NJ 0BOE0

And best ol all you can anpoy your lireplace
while saving on your healing Delis because
wilth Hearth-A:d Il * you donl need to sacnifice
your hireplace's appearance or the debght of
an open fire 10 he energy efficient
Works with: Wood, Coal, or Gas Logs
For Free Information, Write or Call:

L

Ll

L}

"
£ Name ; Thermaitte Dept. PM, 1124 Harpeth incustriai Ct.
§ Address —— BD——— Franklin, TN 37064
15 Zin 1 Nationwide Toll Free: 1-800-T42-HEAT -
E Phane ' i We Specialize in Arches,

—— [

Corners, and Prefabs.

and Profitable
Clockmaking

We are offering the finest quartz movements made in America! Thousands of peo-
ple enjoy this popular hobby— making and repairing clocks for themselves and
others, as well as to earn extra income. This popular movement regularly sells
for $6.50 plus shipping...but as a special introductory offer you may purchase a
sample for $2.00 INCLUDING shipping and handling. You'll also get FREE: hour
and minute hands, a 56 page color cataleg, and our "Clockmaking ldeas™ pam-
phlet. Don't delay.. we must have your order postmarked by 11/30/868. Sorry no
foreign, credit card or C.0.D. orders. Check or money orders only please.

One to a customar!

N ame:

Depl. PM36 [ | Address:
P.O. Box 542 @

LAKE GENEVA, W 53147 - City. State, Zip
Orginal Coupons Only—MNo photostats. Allow Three Weeks for Delivery.

OUTDOORS

(Continued fromm page 62)

PR PHOTO BY S GANDY

Fishing function topside on a performance
hull mark the new Stratos 200 CC.

Performance
salt-water boat

Earl Bentz of Stratos Boats is an ac-
complished ex-race boat driver for Mer-
cury Marine. So it’s not surprising that
Earl injectz a performance note in the
fishing designs produced at his Tennes-
see boat-building company.

The Stratos B0-mph tunnel-vee is
making waves on the bass-fishing trail.
And Earl has transferred his consider-
able talents in high-performance hull
design to the salt-water center-console
field in the new 200 CC. Stratos engi-
neer Roark Summerford has designed
the same kind of lifting strakes and
running pads you'd find on a perfor-
mance bass boat.

The result, as [ discovered during a
run in Florida, is extreme stability at
high speeds in rough water. The hoat
mounts the pads with authority and
cleaves through the chop, resulting in a
top-end speed increase of between 3
and 6 mph.

The 200 CC has all the accouterments
you'd expect from a functional center-
console design, including rod stowage
port and starboard and a large locker
forward. Overall, it's an interesting
example of design erossbreed in a com-
petitive marine field,

For more information about his tech-
nigques, contact Earl at Stratos Boats,
931 Industrial Rd., Old Hickory, TN
37138,

Series of running pads and lifting strakes
characterize the 200 CC transom.
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Half of this ad is painted wood.
Half is Restoration” Vinyl Siding.
The only way to tell the difference...

...1S tO wait five years.

Introducing Restoration” Vinyl Siding from Wolverine.

Our apologies to Mother Nature, but, as you can see, our
new Restoration solid vinyl siding not only looks like real
wood, it's actually better. It lasts longer. It never needs
painting. And it costs substantially less.

Restoration solid vinyl siding comes in seven beautiful
colors. The color is actually part of the vinyl, so Restoration

will never peel or blister. Never. That's one of
the reasons we guarantee it for life”

For more information
on the entire Restoration
Collection, a family of
golid vinyl accessories designed to accent and beautify
your home, call Wolverine Technologies at 1-800-356-8722
fin Michigan, call 313-386-0800) for a free color brochure.
But don't tell Mother Nature.

RESTORATION

COLLECTION

*A copy of the warranty s avalable by writing Wolverine Technologies inc. 1650 Howard Street,

Lincoin Park. Michigan 48146 (1986 Wohenne Technologies inc




_ New
t Winston Lights Box.

Kings and 100’s.

Discover smooth,rich flavor in a Lights Box.

Not available in some areas.
SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Maonoxide. T
Liails IULS BUMA: 9 M. 1ar , W7 M. meoine,
LIGHTS BOX: 11 ma. "tas”, 0.7 mg. nicotine, av. par cigarene by FTC methoc




FRENCH
CONNECTION

-

English Channel
digging machines
will bore thraugh .‘:
chalk, remove it by
conveyor and jnstall
the tunnel wlqls.

- !

®* i ¢ : | —
The equipment is ready and digging starts soon |
‘on the tunnel that will connect England and France. \|

BY FRANK F DAVIDSOMN
Thu Juggernaut moves along ponderously, chewing out the inside of
v

the White Cliffs of Dover and spitting chunks of rock into a con-
eyor behind it. The machine is huge, bui the most impressive part
is a simple device in the nose end, a 15-yvard-dia. hydraulic razor with dozens
of modular ceramic teeth that nihble at the chalk beneath the English Channel,
Some 40 years ago, this scene was a dream shared by myself and a handful of
men interested in macro engineering—the creation of huge public works projects.
But now that dream is a reality. The long-awaited English Channel Tunnel will
soon be under construction. The 30-mile tunnel, slated for completion within nine
years, has a projected price tag of 33 hillion or more, depending on inflation,

You may have in vour mind's eye the image of a tunnel filled with autos, buses and trucks,

. Lite o Technals My A St i Gf
AAACRCE A Clear Vision OF How Scence T W ur Fugure

PM ILLUSTRATION BY JIM DINEEN



but the designers have opted for
something swifter—a 3-tube tunnel
that 1 call the Channel Subway. The
center tube will serve as a service tun-
nel with crossovers to either side spaced
gome 400 yards apart. The two outer tun-
nels will carry rails for trains running in
opposite directions.

Trains clattering through the tunnel at
high speeds will carry motor vehicles piggy-
back on railroad cars. Passengers sitting in the
forward part of the train will load and unload
their vehicles at terminals in Calais, France, and
Dover, England.

The spectacular “Chunnel” will allow travelers
to go from London to Paris in 4% hours, about the
same time it takes to fly, including trips to and from
the airports. Only now, the travelers won't care
about the frequent drizzle and fog that grounds
commercial aircraft. Later, when France’s high-
speed rail system is extended all the way to London,
the trip will take 3% hours.

Europe has long considered the value of an En-
glish Channel tunnel, but only in the last couple of PM ILLUSTRATION BY MICHAEL KOESTER

=




years have all the road-
blocks been cleared away.
More than 3000 automobiles will
be transported each hour through the
tunnel that will be bored as deep as 15 miles
helow sea level through the chalk hetween the
British and French cliffs.

Geological studies have shown that the makeup
of the channel is perfect for the tunnel. In prehis-
toric times, a land bridge linked the two sides. As
the earth shifted and the channel widened, it be-
came submerged. The result is a channel floor of
continuous chalk from England to France. The
porous material is relatively easy to cut and remove
as construction progresses.

The construction methods will be nothing short
of ingenious. Trial tunnels were excavated from

1973 through 1975 on the British and French sides.

'1\ o~

\\\x

Each country uses dif-
ferent equipment and differ-
ent sealing methods running from the

opposite ends, but the end result is designed

to meet at the channel's midpoint beneath the
chalk floor.

The British trial tunnel was dug with a special
machine built by the Robert L. Priestly Co, Its
head cuts at a top speed of 4 rotations per minute
and could be turned in either direction. Behind the



LISTRATRN BY DIEAN ELLIS

>

FRENCH CONNECTION
head of the locomotive-like machine is a
system of conveyors and erectors. The
pieces of cut chalk fall to the ground as
the hydraulic-driven cutterhead turns.
They are then scooped up in buckets
behind the head. These buckets dump
the chalk into conveyors that carry the
waste to small boxears on rails.

Also behind the head is the erector
system, which uses hydraulic jacks to
place preformed, reinforeed concrete
segments against the cement-grouted
wall of the tunnel. At a few points on
the British side, engineers expect to
find weak chalk formations or water

leaks. Instead of reinforced conerote, -
the tunnel linings at these points will be =

made with preformed cast iron, ready

to set in place against a grouting. These

cast-iron linings would later be bolted
and coated for reinforcement,

The trial tunnel finished on the
French side in 1974 encountered a
slight variation on the geology. There
was a great deal of water seepage in
parts of that tunnel. The French will
line their side entively with spheroidal
cast-iron plates. The special iron is
highly ductile, so it has a little give. It
also is extremely strong. Bolts and a
special adhesive will hold the French
wall coverings in place.

The French machine used in the trial
tunnel phase was built by Robbins En-
gineering of Seattle, Washington. [t
works in almost the same way as the
British model, but the cutting head is
slightly more convoluted in anticipation
of harder rock formations,

When construction beging by the
middle of next yvear, the Channel Tun-
nel's dimensions may be inches differ-
ent from that of the trial tunnel. Also,
gince the original work was completed
in the 1970z, equipment advances have
changed some of the construction meth-
nds, Thus, the Channel Tunnel apency
is letting out bids for new contracts,
and companies other than Priestly and
Robbins may bring in new equipment.

__ENGLAND

LIASSCIN AGENCY

y 2
s e L

the Robbins machine
features replaceable ceramic “teeth.”

The cutter head

- e o L e RN
Workmen drag cables out of the French trial
tunnel that was completed in 1974,

Prior to the eurrent Channel Tunnel
agreement, England and Franee signed
a tunnel treaty in 1973, On the eve of
the third and final reading of the treaty
in the British Parliament, Prime Minis-
ter Harold Wilson became worried

Artist's concept shows design of tunnel entrances and lighting arrangements.

P

about his nation's finaneial lability for
railroad and other improvements. So
the plan went on the back burner. The
trial tunnels were sealed pending fur-
ther developments. The Britons even
sprayed the dusty construction roads
leading to the site with a cement mix-
ture to preserve the contour of the
roads. The revived plan largely leaves
the two governments out of the sys-
tem's financing, The governments are
guaranteeing construction bonds, but
the money is to be raised by the private
gector and the tunnel is to be run by a
private international company.

A forthcoming proceedings book
from a Maszachusetts Institute of Tech-
nology and Macro-Engineering Re-
search Group symposium suggests sev-
eral interesting construction methods
that will be considered before next
yvear. Among them is a method suggest-
ed by J. Vincent Harrington and myself
to submerge caissons to permit digging
from the middle of the channel outward
in both directions. This could cut con-
struction time by a year or more,

5 and
owever construction takes place, the
final result will be a 3-tube tunnel.
Inside the tunnel, trains will move at a
steady rate five minutes apart. No
reservations will be needed. Passen-
gers in a hurry will be able to take
advantage of a drive-on, drive-off sys-
tem behind the lead cars of each train.
Those who have extra travel time will
be able to leave their cars and go
forward to air-conditioned refreshment
parlors in the front. The train's cars will
be soundproofed and comfortable.
Between the terminal at Cheriton on
the Dover side and Frethun on the
Calais side, the trip will take about a
half hour, traveling at speeds up to 80
mph, Freight will also move through
the tunnel in special cars that open at
the rear, allowing a tractor-trailer to
drive in, and close again for the trip.
A publication of the Channel Tunnel
Group promises that “special measures
will be introduced to forestall or deal
with terrorism or sabotage.” Since the
tunnels are bored through the rock,
rather than constructed atop the sea
floor, they are considered less subject
to sabotage than traditional tunnels,
Will the tunnel pay for itzelf? The
answer is yes, and almost immediately.
Employment generated by the tunnel
construction is expected to have a sig-
nificant impact on the British and
French economies. But once the tunnel
openg, revenue is expected to be even
more impressive. One study suggests
that the tunnel will generate upwards
of 1 billion a year in revenue from
passenger and freight. That is based on
a l-way ticket tariff of $50 per passen-
{Please hurn fo page 116)
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‘ Choosing and using athletic shoes begins with
an understanding of foot mechanics.

& a racing car is to the family
A.;mmmuhile, the high-tech ath-

etic shoe is to the old-time
“sneaker.," Just a short time ago, a
running shoe was anything yvou wore
while running. A basketball shoe was a
shoe that you wore when you played
baskethall. Tennis shoe? Likewise, It
really didn't matter. Whatever you had
on your feet for a particular activity
eould be deemed appropriate.

But all that's changed.
Sports medicine elinielans
and researchers have
found that the type of
ghoe you wear during cer-
tain highly specific forms
of exercise can prove crit-
ical in preventing injury.

T

BY DR. JOE HAMILL

eventa? Or Abebe Bikila, the Ethiopian
who ran barefoot through the streets of
Rome to win the 1960 Olympic mara-
thon? They're the exception rather
than the rule. For most people, it would
be hard to imagine competing in any
kind of sport without proper footwesar,
Paved roads, concrete sidewalks, syn-
thetic tracks and artificial surfaces
compound the problem of finding and
using the right kind of athletic footgear.

What is it about the human body that
makes it necessary to wear shoes? Why
do we have different shoes for different
activities! These are questions that
have been answered, for the most part,
using the study of biomechanics,

Fach time the foot makes contact
with the ground, the body must absorb
i “load." This load is generally the
athlete’s own body weight. For exam-
ple, in running 1 mile, the average foot
must endure between 500
to 600 surface collisions at 2
to 4 times his or her own
body weight. This loading
places strenuous demands
upon the foot and leg, If
athletic shoes can reduce
these stresses, then the
shoe has funetioned prop-

But what about Zola
Budd, the young South
African sensation who

runs barefoot in the 3000-
and 10,000-meter track

POPULAR MECHANICS & SEFTEMEER 1986

Converse Odesza (top) Is for running. Bottom, from left: Converse
AeroKick for aercbics, New Balance high-top for basketball, Adidas
Lend! for tennis, KangaRoos Dynacoll for running and general fitness.

erly and potential injury
can be avoided.

The =econd question
deals with special shoe de-



SUPTNATION PRIOR
TO CONTACT

GROUND
LATERAL

Prior to contact with the ground, a runner’s
foot is supinated, or angled In at ankde.

signs for a given activity., Biomechan-
ists evaluate the demands of a particu-
lar sport in achieving proper footwear
design. Each activity has its own
unique movements, and these move-
ments place different stresses on the
lower extremities. For example, bas-
ketball playvers run. Runners run. Why
can't they use the same shoe? Well,
basketball players also cut, pivot,
jump, stop quickly and slide.

Let's explore proper footwear for the
three primary athletic activities:

Running shoes
A vast quantity of research on running
has been translated into high-technol-
ogy running shoes. Generally, running
shoes have exceeded other types of
shoes in design and performance.
Most research revolves around a sim-
ple question that has a complex answer:

AEROBIC SHOE

SUT INNERSOILE
ADDS FLEXIBILITY

72

MIDLINE
OF
BODY

FOOT
STRAIGHT —

MEDIAL LATERAL

The axis of the foot and ankle straighten on
initlal contact with the ground.

What happens to your foot when you
run, and how can a shoe help your foot
absorb and support loading? Regard-
less of a runner’s footfall pattern, the
foot is angled slightly inward from the
vertical, or “supinated” in biomechani-
cal terms, at touchdown, causing an
initial landing on the outside portion, or
lateral aspect, of the heel. Impact re-
sults in the foot being rapidly forced on
the running surface, causing a bending,
or flexion, phase in the knee and hip.
Further loading upon initial impact
causes the bottom of the foot to be
turned mway from the body's midline—
a phase biomechanists eall pronation.
The ankle is rolled toward the midline
and the whole foot is turned out from
the body's midline. This causes the
ankle to appear to move in toward the
center of the body as the foot lands flat
on the ground (see diagrams). After

FUILL LENGTH HEEL
ML SLIPPORT

LINER

TOE WRAP

A _ﬁ;f,*’ .- B

G

COUNTER FOR BROADER

SHOCK-ABRSORBING

DUAL-DEMSITY
SOLE WITH ABRASION-RESISTANT QUTSOLE

The foot and ankle are angled out, or
pronated, during maximum Impact.

reaching maximum pronation, a propul-
sion phase begins and all the foregoing
actions are reversed.

Pronation has often been described
as abnormal. However, pronation dur-
ing walking or running allows the im-
pact forces to be absorbed over a great-
er time period, thus reducing the
effective magnitude of the forces. With-
out pronation, excessive stress would
exist on the supporting structures. Ex-
cessive pronation, on the other hand,
may be injurious to the runner, and is
generally associated with complications
of the knee and ankle. The culprit in
“overuse” runming injuries (as opposed
to “traumatic” injuries) is the relation-
ship between the knee flexion/exten-
sion and ankle pronation/supination.
These actions mrust be synchronous,
with maximum pronation at the ankle
and maximum knee flexion oceurring at

TENNIS SHOE

Tennis shoes contral
~ side-to-side movement
alang shoe's length.

EYELETS ANGLED
- 70° FOR FODT FLEX
L]
f FOREFOOT
e et STABILIZER
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Testers from the Biomechanics Lab at Southern lllinois University (left) evaiuate medio-
lateral control and shock absorption in one athletic shoe design. The sclence of designing
athletic footwear is controlling, but not inhibiting. natural foot function as shown in
diagrams on facing page. A Converse shoe [right) is mechanically tested for wear and flex.

the same time. If they don't occur at the
same time, the joints will be functional-
Iy antagonistic, resulting in a low-grade
but prolonged irritation of the knee.

Based on knowledge of foot function
during running, it is generally thought
that running shoes should serve two
functions. Dr. Barry Bates, divector of
the Biomechanie/Sports Medicine Lab
at the University of Oregon, says these
functions are “to protect the foot and
body from exeessive forces and to pro-
vide adequate stability and control in
the mediclateral, or sideways, diree-
tion.” As we'll see, they are often con-
tradictory objectives.

Initially, athletic shoe designers felt
that shock absorption was the most

ANKLE
COLLAR

PAD -
..J..‘!"J“ 5
= -

¥ 5

.J'.:. o
N
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BASKETBALL SHOE

Basketball shoes must handle

Y tremendous loads from jumping,
cutting and pivoting.

L

LACING SYSTEM
STREMGTHENS SHOE BACK

" FOREFOCT CONTROL

important function, since it seemed log-
ical to protect the foot from excessive
impact forces. The two areas of the foot
that required the most protection were
the heel and the forefoot. In the past
several years, however, the second
function, generally called mediolateral
or rearfoot control, has come to be
recognized as equally important. Bates
and his associates have coneluded that
these functions are inversely related.
That iz, a good shock absorbing shoe is
generally a poor rearfoot controller and
a good rearfoot controller is a poor
shock-absorbing shoe.

For example, manufacturers use soft
midsole materials to act as a shock
absorber, However, this softer materi-

STABILIZER
STRAPS FOR

al will eause the foot to be less stable
during pronation because the heel rolls
on it too easily. Conversely, a hard
midsole material absorbs little shock,
but controls the side-to-side actions of
the foot during pronation. A manufac-
turer of high-tech athletic shoes must
compromise these inverse functions.

It's no easy task. Shoe companies
have begun to label shoes as good “mo-
tion control shoes” (that is, rearfoot
controllers), good “cushioning shoes"
(shock absorbing) or good “combination
shoes,” There are several excellent
shoes currently om the market that
accomplish both functions very well,
but with different technologies.

The Nike Epic has an air wedge that
runs the full length of the shoe. The
wedge provides shock absorption in the
heel and forefoot areas. For rearfoot
control, Nike researchers filled in the
instep for greater arch support. The
Tiger Epirus and the Reebok BE G600
(diagram) both use a dual-density mid-
sole, an attempt to give the athlete both
a good shock-absorbing and rearfoot-
control shoe. The medial portion of the
midsole is a denser (harder) material
which, ideally, does not allow the foot
to move to a severely pronated posi-
tion, nor does it allow the foot to move
a5 quickly into a pronated position,

KangaRoos USA has turned to a new
midsole material called dynaecoil, which
uses a 3-dimensional woven coil fabrie
in the midsole. This coil contains two
different fibers integrated along the

{ Please turn o page 105)

RUNNING SHOE

Side-to-side support is not
as critical as shock -\

absorption In running -~ 9
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PM COMPARISON TEST:

GMC S-15 JIMMY

F-ROAD
\WARRIORS

We take eight compact 4x4 utility vehicles
from downtown to desert to check out
their utility and durability.

ixty miles east of Palm Springs, California, 20
miles from the nearest outpost, the Orocopia
Mountains shrivel in the desert sun. This is a
place of unnerving silence and dreamlike clar-
ity, but also of enervating heat and frightening
emptiness. Get yourself too far off the beaten
path, and the only travelers’ aid comes from iguanas, the
only shelter from the prickly shade of a Joshua Tree, We
ventured into the Orocopia wasteland to find out who builds
the best 4-wheel-drive utility vehicle. For two solid days,
we jumped, slid and elimbed our eight “utes,” at a cost of six
flat tires, one temporarily defunct elutch, and a variety of
small ills ranging from an adrift shifter to a shredded
serpentine belt. After two trips through a car wash,
however, there were no permanent sears.

It's well documented that nine out of 10 4-wheel-drive
vehicles never get farther off-road than the supermarket
parking lot. S0 we spent another two days on the unique
eombination of freeways, surface streets and canyon roads
that makes up Los Angeles. In its own way, this is a driving
environment as challenging as anything the Orocopia
Mountains have to offer.

The best utes are as versatile as any vehicles on the road,
They make safe suburban station wagons, spacious light-
duty wvans, comfortable commuter cars, powerful tow
trucks and nimble off-roaders. They're surprisingly fun to
drive, and have a brawny image that seems to be equally
attractive to drivers of both sexes. Our testers came away
thinking that one could do worse than have a utility vehicle
as your second—or even only—ecar.

GMC 5-15 Jimmy

Our testers’ unanimous favorite is General Motors’ GMC S-
16 Jimmy, also sold by Chevrolet dealers as the 5-10
Blazer. Essentially, this is the S-10/8-15 pickup with the
wheelbase shortened 8 in. and a 3-door wagon body applied
in place of the pickup’s separate cab and bed. The 8-10/8-15
is our favorite 4x4 pickup (see Torfure Test, page 84, Sept.
'85), 80 it's only logical that we'd like the J1mmy#Elazer
The exterior styling is the most sophisticated in this
group, managing to be both pretty and tough-looking at the
same time. The Jimmy has been around for four years, but
it still looks fresh and contemporary., Unlike some of the
competition, its basic good looks haven't been gooked up
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with balt-on macho accessories of little
functional or aesthetic value. The Jim-
my looks right just as it is.

On the inside, GM's top-line interior
offers exeellent accommodations for
two, with reasonable seating space for
two more. The typical GM bucket seats
aren't as comfortahle or supportive as
those in the Japanese utes, and the new
“high-tech” instruments shared with
the Astro van are a step backward from
last year's round gauges. Otherwise,
our testers thought this was the most
appealing interior in this group, both
functional and attractive.

The optional Bilstein gas shock ab-
sorber suspension and oversize tires on
gleek 5-spoke alloy wheels provide
equal competence on-road and off-road.
Mo matter what the surface, the Jimmy
has excellent handling, perfect balance
and a remarkably comfortable ride. The
tried-and-true 2.8-liter V6 feels stron-
ger than larger and, theoretically, more
powerful engines in other utes: and
despite long throws and an inconve-
niently located dwd shifter, the b-speed
gearbox is among the best.

The Jimmy exudes a marvelous feel-
ing of confidence—this is the ute we
always turned to for the most demand-
ing trail blazing, It handled every situa-
tion with grace and style, whether it
was hauling a boatload of sailing gear to
Newport Harbor or getting airborne off
the side of a mountain for the benefit of
the photographer.

-

Toyota

4Runner
Almost every mini utility vehicle is
built off a pickup-truck base. Toyota's
oddly named 4Runner goes one fur-
ther—this iz a Tovota pickup with a 1-
piece cab/bed, two seats in the back,
and a removable cap. The result, happi-
ly enough, ia more than the sum of its
parts. Our testers voted it into a solid
second place, put off only by a breath-
taking $18,000-plus price tag.

The best part of the 4Runner iz its
turbocharged 2.4-liter engine. This
gives great highway performance, plus
a surpricing amount of low-speed
oomph for off-road slogging. Our
Toyota came with an excellent 4-speed
overdrive automatic that was perfectly
matched to both the turbo engine and
off-road conditions. The only hesitation
we have is the nightmarish underhood
view of the EFI turbo engine. Few
home mechanies will want to deal with
even normal maintenance chores.

Unlike Toyota’s previous rigid-axle
chassig, the new independent front sus-
pension provides a nice mix of comfort,
handling and long travel, It's not as
well controlled as the Jimmy's in really
rough beatings and the relatively nar-
row tires bog down in desert sand, but
our testers ranked the 4Runner second
in both on-road and off-road perfor-
manee. Our only complaint is the use of

Procuced by the P Aulo Dept

T by Rich Taybor
Photos by Rich Cox

old-fashioned get-out-and-get-dirty
manual locking hubs.,

The 4Runner's interior got mixed
reviews. The driver’s seat was de-
seribed as “the best I've ever tried,
infinitely adjustable and eomfortable.”
Things we didn't appreciate, however,
are the overstyled digital dashboard
and overabundance of electronic giz-
mos. We'd rather have seen Toyota put
its money into automatic hubs and bet-
ter tires than fragile gadgets,

Overall, we like the 4Runner. Its
proper place is profiling on the San
Diego freeway, not cutting cross-coun-
try through an Orocopia dry wash, but
that's the way most people will use it,
too. It's more of a truck than most of the
others, but, paradoxically, more luxuri-
ously outfitted, too. And like all Toyota
products, the quality is fabulous.

Jeep Cherokee

Our testers like the Cherokee, calling it
the land yacht of the desert and a
luxury wagon with 4-wheel-drive, This
is the most car-like vehicle in this
group, closer to being a 4x4 station
wagon rather than a pickup truck with
seats in the cargo bed.

Most of the Cherokee's visual clugs—
inside and out—are intended to project
the image that this is a refined trans-
portation choice for conservative, up-
scale folks., Indeed, the 4-wheel-drive
Cherokee has become the In thing to
have among affluent suburbanites in

POPULAR MECHANICS ® SEFTEMBER 1985




the snowbelt. The Cherokee's biggest
selling point is its 5-door convenience.
General Motors will offer a 5-door Bla-
ger/Jimmy starting next year, but the
only other 5-door in this class is [suzu's
Trooper.

Our testers like the Cherokee for
other reasons, too., The chassis is
shared with the Comanche pickup, in-
cluding the 2. 8-liter V6 AMC buys from
General Motors. This will soon be re-
placed with Jeep's own 4. 2-liter Inline-
Six. Both engines are smooth and tor-
quey, though neither has enough
horsepower. Every one of our testers
complained about the Cherokee's
weighty feel and lack of get-up-and-go.

Otherwise, the chassiz works well
both on- and off-road. The steering is
too light, the ride too soft to be truly
comfortable off-road, but driveability is
acceptable under most conditions, This
is not a wagon that’s fun to drive in the
normal sense of the term. As one tester
put it, “This is a smooth highway cruis-
er on-road and a Sherman tank off-
road. You'll go slow both places, but
yvou'll get there.”

There are three areas our testers
think AMC needs to attack, One is
interior styling. As one tester put it,
“This iz a ute in which grandma and
grandpa will feel comfortable. But do
they buy these vehicles?™ Just about
every AMC vehicle is trimmed like
something from the late '60s, and we
think it's time to update seats, dash-
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boards, instruments and upholstery.

Second is price. At nearly 319,000,
our test Cherokee was judged to be
$3000 to $4000 overpriced compared to
the competition. Judged just against
the other 5-door in thiz test—Isuzu's
Trooper—we prefer the Cherokee, But
a 26000 premium zeems like an awful lot
to pay. Finally, AMC fas to do some-
thing about quality control. More
things broke or went wrong on the two
Jeeps in our test than on the rest of the
group put together, When you get to
this price bracket, buyers expect high
quality, Cherokee buyers are also not
the DIY sort. so every failure means a
trip to the dealer,

Mitsubishi Montero

“What a neat little vehicle” and “A very
pleasant surprize” were among our tes-
ters' enthusiastic comments after driv-
ing the Montero. The Montero is one of
those happy designs that works. [t's an
abzolute blast to drive, it can go just
about anywhere, it's festooned with
more gadgets than the starship Enfer-
prizge and while it's certainly not pretty,
it's devilishly cute. Even the price is
right. The Montero has the lowest price
tagin this test, except for the Samurai.

Like other manufacturers, Mitsubi-
shi builds its ute from primarily pickup
components, though in this case with a
different, more Jeep-like body. There's
not enough noticeable styling, but our
testers called the boxy Montero cute,

tough and utilitarian. The Montero is
actually about the same zize and weight
a5 the 5-156 Jimmy or Broneo 11, but it
feels smaller and handier. We had a
narrow pass to get through in order to
see a rock formation called The Devil's
Punchbowl, Of course we used the Mon-
ters. We knew it would fit where the
others wouldn't.

Mitsubishi's tried-and-true 2.6-liter
Four is under the hood, along with
torsion bar independent suspension and
an excellent S-speed. Equipped with
balance shafts, this is one of the
smoothest, quietest big 4-cylinders on
the market, whether it's fitted to a
Montero, a Starion or & Chrysler van,
It seems perky and more than powerful
enough to suit the Montero. Indeed,
our testers gave the Montero a very
high rating for driveability, both on-
and off-road.

The Montero is set up for serious off-
roading—witness its unique indepen-
dently sprung driver's seat, dash-
mounted tilt-o-meter, well-located
eontrols and simple, well-protected me-
chanicals. “Excellent access to all nor-
mal maintenance spots, a piece of cake
for the do-it-yourselfer” wrote one of
our impressed testers,

The Montero is more like a Jeep CJ
than a Cherokee, more rough-and-
ready than country club casual. It will
comfortably hold four adults, however.
It comes with a full complement of
useful features and is obviously well-
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OFF-ROAD WARRIORS
built. Off-road, the Montero is as capa-
ble as the Jimmy, 4Runner and Chero-
kee—the others are more at home on
the street. But the Montero holds a
terrific price advantage, and it's also
more pure fun to drive.

In 1987, for the first time, Dodge
dealers will sell a version of the Monte-
ro called the Raider.

Isuzu Trooper I

The Trooper's big selling point for
many peaple is the availability of a 5
door version. This makes it superficial-
ly similar to the H-door Cherokee, but
that's where the resemblance ends. The
Cherokee iz redolent of manicured
lawns and badminton plavers in green
and pink; the Trooper carries a whiff of
sub-Saharan transveldt, 1t seems toery
out for camouflage paint, homemade
brush guards and pun mounts,

Like its competitors, the Trooper is
built from pickup-truck mechanicals, in
this case Isuzu's 2.3-liter gasoline Four
with 5-speed, 4wd and independent
front suspension. Like every Isuzu,
except the Impulse Turbo, the Trooper
needs more power. On-road or off-road,
96 hp is not enough for a wvehicle,
especially when you load it up and hiteh
on a trailer. Surely, the Impulse’s 135-
hp turbo engine could be fitted under
the Trooper's boxy hood.

Even loaded up with high-zoot LS
decor, the Trooper is still pretty spar-
tan. It's not as fancy as the less expen-
sive Montero, and not even in the same
universe as Toyotas plush 4Runner.
This is not to say that it i=n't perfectly
pleasant for what it is meant to be: a
funetional bauler of life’s detritus. It's
the kind of interior that looks like it was
designed for golden retriever hair to be
vacuumed up easily. There are times
when that's exactly what you need.

Our biggest disappointment with the
Isuzu is the chassis. Despite its macho
aura, the Trooper I1 is a wimp when the
going gets tough. The handling is very
sloppy, the body/chassis shakes and
rattles and the brakes quickly fade with
hard use. As one of our test crew put it,
“Cushy on the highway, but you'd bet-
Ler not try anything more strenuous
than a well-packed fire road if you want
Lo be sure of getting home,”™

Jeep Wrangler

Like Harley-Davidson and Levi
Strauss, Jeep supplies a market that
won't accept improvements, even if
they were offered.

The “all-new” Wrangler looks like
every Jeep since 1946, but with rectan-
gular headlights. The front suspension
is still a rigid axle on leaf springs, the
engine is still AMC's 4.2-liter Six, the
windshield still folds down, and the
doors still come off. Heck, it still even
has running boards.

The thing about a Jeep—or a Harley-
Davidson, for that matter—is that it
doesn't do the job for which it was
designed as well as some other vehicles
can do it; vehicles which can do other
things, too, Every other vehicle in this
group is more comfortable and stable to
drive on the highway than the Wran-
gler, but most of them are better off-
roaders, too.

Interestingly enough, our female tes-
ters liked the Wrangler much more
than the men did. They called it classic,
pretty amd really cute. There was a
time when calling a man's Jeep “really
cute” would get vou into a tussle in just
about any bar in America, but that's
just what the Wrangler is—cute.

Dviving it is like driving, well, a
Jeep. The Wrangler is undoubtedly a
better Jeep than the CJ, but Jeep

enthusiasts will be reassured to know
it's a Jeep through and through. The
ride is bouney, the steering is quick,
there's lots of road, engine and wind
noise; As one long-time off-roader put
it: “It has that classic Jeep feeling.”

Ford Bronco Il

The Broneo is to a Ranger pickup as the
GMC Jimmy is to an S-15. We prefer
the 5-15 to the Ranger, and we prefer
the Jimmy to the Broneo for many of
the same peasons,

Mozt of our complaints center on the
chaszsis. In off-road driving, even on
relatively smooth packed sand, the
Broneo just didnt handle as well as
other vehicles in the test.

Despite its big 2. 9-liter V6, the Bron-
co constantly feels short of breath,
Aceceleration is lackadaisical, the steer-
ing is too light, the shifter is balky, and
the electronic pushbutton for the dwd
shifter is hard to operate, =eems likely
to give trouble in heavy off-road use,
and only completes the zhift about half
the time. We'd rather have a nice,
pusitive mechanical shifter,

The Broneo's styling is extremely
sporty, with eye-catching 2-tone paint
schemes and stylish rear-quarter win-
dows that wrap into the roof. Ford also
offers some of the most beautiful paint
colors on the market: deep maroon,
blue and preen as rich as the finishona
Lincoln. Add a set of 5-spoke alloy
wheels, and the Broneo will out-dazzle
just about anything.

You can order vour Broneo with
equally spiffy interiors, especially in
the popular Eddie Bauer versions, Our
testers found the driving position poor,
with a large steering wheel at the
wrong angle and uncomfortable seats.
They also complained about the lack of

{ Plewse furn to poge 1154

4 x4 UTILITY VEHICLE TEST SPECIFICATIONS

MAK. CARGO MAX.
GAS MILEAGE VOLUME jeu. H.)  MAX. TRAILER PRICE WHEEL-
EPA city/ rear seat PAYLOAD TOWING  BASE AS BASE LENGTH WEIGHT OVERALL
VEHICLE* fest ded downy) {ib.) CAPACITY PRICE TESTED ENGINE {in.} {in.] ([N RATING
Ford Bronco 1l 17/45.04 848 750 5000 $i29456 $15526  14lihp OHV 4.0 158 4 3200 7
29 Mer YE
GMC 5-15 Jimmy 1615 00 672 1000 4000 $I074S  SIG2SE 120-hp OHY 100.5 17003 3150, 1
@ Bl W6
Isuzu Trooper 1l 16/19.40 713 1054 2000 $10809 $12444  B-hp SOHC 1043 17652 3150 5
2 3-titar Indmne-4
Jeep Cherokee 1713.63 71.8 1150 4200 $11.474 SIBTS0  115hp OHY 1004 16583 3450 3
2 B-liter V&
Jeap Wrangler 17/12.40 534 B0 2000 $5E39  S12379 112.hp OHY 834 155 002 ]
4 2.iter Inling-6
Mitsubishi Montero 1711381 629 1050 000 55368 11638  108-hp SOHC 425 1573 3250 1
2 Gelitar Inling-4
Suzuki Samurai 289542 s BO 1000 $5635  SAETS  G3-hp SOHC 7.9 1350 227 8
1.3-liter Inling-4
Toyota 4dRunner 17/14 50 80.9 14000 500 11,808 S1BEE3  135-hp SOHC 1030 1746 310 2
2 4-litgt Invieve-4
Wbeciarged

Al are 4-passenges, J-door, excepd Isuzy Trooper || and Jeep Cherokee, which ane 4-passanger, S-0oov
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ROAD VIBES

The digital audio Compact
Disc is hitting the road

in force and redefining
highway hi-fi. Here's

what to look for in CD
performance, features

and related gear when you
digitize your dash.

BY FRANK VIZARD

PHOTD COMPOSITION BY MICHEL TCHEREWVIOFF!

CAR PHOTD BY HUMPHREY SUTTON

watts instead of gasoline, and pumps out decibels in place

of horsepower. It's the digital audio Compact Dise and it’s
the highest octane music maker you can put in a car. Yet, the
CD plaver you install in your dashboard is guite different from
the one in your living room.

Most home CI) playvers look alike and function much the
same. They're about the size of n cassette deck, connect to
yvour hi-fi system the same way, and their job is simply to play
discs and nothing more. Presumahly, the home CD player
can expect to remain in one place, enjoy stable indoor
temperatures, and suffer a minimum of bumps and jolts.

Not so with car CD players: They're no bigger than a typical
car radio, and occupy the same space in the dash. Though

l t revs at considerably fewer rpm than vour engine, burns




P PHOTO BY BRIAN KDSOFF

Sony’'s DiscJockey, the first automotive CD changer, plays up to 10
discs stowed In @ magazine |left]. Except for the remote control
|atop the unit) the system stows away in the trunk.

some play discs only, many include an
AM/FM radio tuner. Others slide out of
your dash for safe stowing elsewhere,
Among these, you'll find models that
run on AC power to hook up with your
home hi-fi. Some even run on batteries
for listening with headphones.
Besides these physical differences, a
car CD player also differs mechanically
and sonically from itz homebound couns-
in. Let's deal with the sonic aspect first,

Dynamic range

One thing vou'll notice when you read a
car CD's technical specifications is that
they don't measure up to those of the
CD player in your home. Even so, the
CD remains superior to any other auto-
motive sound source.

The mobile CD's shorteoming is par-
ticularly evident in the specification
that most critics agree in digital audio's
gtrong suit: dynamic range. For the
record, dynamic range is the spread
between the softest and the loudest
sounds a player will reproduce. It's
meazured in decibelz (dB)—the more
the better.

Even the least expensive home CI
player offers 90dB of dynamic range,

anid zome boast more. By comparizon,
car CI} players elock in between T9dB
and 89dB. You can blame the size re-
strictions imposed by the automobile
for this slight inferiority in ecar CD
reproduction.

In home machines, there’s enough
room in the chassis to separate and
isolate the plaver's analog cireuitry,
digital cireuitry, power supply, pream-
plifier and transport controls. But for
car installation, all these components
must be shoe-horned into a cigar box-
size chassis in order to fit into the
dashboard. Even with isolation, the
proximity of all these components gen-
erates electrical noise—enough to mask
some of the musical signal. This noise
cramps the playver's dynamic range in
that it covers up the softest music.

Dwoes this handicap of car CD players
mean you should avoid them? Not at all.
The digital Compact Dise format still
outshines analog cassettes or LP rec-
ords. For instance, the most expensive
car cassette units top out at 75dB of
dynamic range when playing record-
ings made on metal tape with Dolby-C
noise reduction. That's exeellent dy-
namic range, but the only way vou'll get

ANATOMY OF ACAR CD PLAYER

LASER-PICKUP ASSEMBLY
15 SUSPENDED
INDEPEMNDENTLY FRCM
TRANSPORT ARMS

TO RESIAT VIBRATION

TRAMSPORT ARMS

al

DISC-5PINDLE
MOTOR

ILLUSTRATICN FROM S0MNY CORF

Yamaha's YCD-1000 eliminates the hazard of fumbling wlr.h cD
album boxes while driving. You store CDs in the protective
cartridge [right]. which slides into the player.

it is if you've recorded from a Compact
Dige. The very best LP records have no
more than 60dB of dynamic range.

Besides dynamic range, the CD for-
mat offers other benefits. Compared to
tape or LP, distortion is nonexistent.
And physically, the CD is immune from
normal wear and tear. Finally, though
the car CD suffers a slight dynamic
range handicap compared to a home
player, it's really no handicap in a car.
That's because the ambient road
noise—wind and tire hiss, motor hum
and transmission whine—would proba-
bly overpower those goft passages any-
way. Sure, you could raise the overall
volume to boost the soft passages, but
you'd be risking a rude shock when the
cymbals erash in.

Musical mechanics

Just as the size limitations imposed by

the automobile contribute to the sonic
differences between home and car CD
players, so too do the rigors of the road
demand speeial mechanical construe-
tion in automotive units. For the most
part, these differences in construction
don't affect the sound, but might make
one playver operate under more adverse

COMPACT
DIsC

MOTORIZED
DISC-LOADING
SYSTEM
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listening with your hi-fi system.

conditions than another can handle.

For example, temperature extremes
pose one of the most serious hazards to
car CD players. The laser pickup sys-
tem, which reads the digital code on the
dise, won't work in severe cold or heat.

Freezing temperatures won't harm
the laser, but most car CD players
remain in a standby mode until the
mercury rises above 0° Celsius (32°F),
Heat, though, can permanently dam-
age the laser. Accordingly, some car
CD players are designed to shut down
automatically at 50°C (122°F) in an
effort at self-preservation. Other lasers
might have greater tolerance, shutting
down at T0°C (158°F) or even 100°C
(212°F). These temperatures can be
reached inside any parked car on a hot
summer day,

Another enemy of the ear CI) player
is vibration and the up, down, forward,
reverse and sideways motion of a car.
Routine movement is handled quite
well by shock-absorbing isolators made
of resilient materials such as rubber
and ceramie, Additionally, the actual
laser pickup assembly might be sus-
pended independently from the trans-
port arms that guide it across the dise.

Road handling

As a backup for the isolation and sus-
pension systems, the player's computer
memory continually records the posi-
tion of the laser in relation to the disc.
When a bump is severe enough to cause
skipping or mistracking, the laser re-
turns to itz position at the time of
impact—with little delay.

Audible problems aren’t always the
fault of the machine. A damaged disc—
one with scratches or messy finger-
prints—ean cause a loss of information.
If the loss is not serious, the CD player
will compensate for the lost data. For
example, if the musical passage was on
a downward swing into the lower fre-
quencies, the CD player will continue
along that musical path. This process is
called interpolation.
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It's three players in one: Philips’ CD-10 slides out of your dash-
board for toting as a headphone portable, or for living-room

Panasonic’s CO-EBOOCD car
CD player (top] gets AM/FM
reception.

DIGIT I

Denon’s DCD-C1 |hnrmm|huarnnmmmanh.

How often a CD player must resort
to interpolation might depend on the
type of laser the machine employs.
There are two types: triple-beam and
single-beam. A triple-beam laser uses
two beams for tracking and the third
for information retrieval. A single-
beam laser accomplishes both the data
retrieval and tracking in one shot.

The zingle-beam laser represents
savings to a manufacturer because
there are less moving parts in the
machine. Sonically, however, there is
no diffevence between a single-beam
and triple-beam laser. But proponents
of single-beam systems point out that
gingle-beam lasers are slightly more
powerful than their triple-beam coun-
terparts. Since a single beam is more

concentrated, they say, it is better able
to “read” through surface smudges on
the disc caused by dirt and fingerprints.
Consequently, there is less need for
interpolation, resulting in truer play-
back. This point may be particularly
relevant in the automobile sinee cars
are often less than hospital clean.

Noise suppression
Do all car CI) players sound the same?
No—there are subtle sonic differences.
If you do notice any difference in sound
quality among car CI} players, the dif-
ference probably has its cause in the
type of noise filtration employed.
Manufacturers use filters to elimi-
nate some undesirable high-frequency
{Please turn to page 110)

COMPARISON—CAR CD PLAYERS

SINGLE (1) OR FILTRATION
MANUFACTURER MODEL PRICE TUMER  TRIPLE (3) BEAM  Analog/Digital COMMENTS
ALPINE 5900 $600 3 A 1
BLAUPUNKT 7900 BOO X 3 A
| CDPOS 550 3 A 2
[CLARION CDO05 800 3 A 2
(DENON DCD-C1 300 X 3 5 3
[FUJITSU TEN SD-1110 550 3 D
[HITACHI cD-D4 600 3 D 1
[KENWODD KDC-g 658 3 D 1
[MITSUBISHI CD-100 /A 3 D 4
[PANASONIC COQ-EBOOCD 700 X 1 ¥
PHILIPS DCO-85 600 1 8] 1
Co-10 400 1 o] 1,5

[PIONEER CDX-P1 600 3 D 1

COX-1 550 3 D

DEX-T7 M/A X 3 D 6,7
SANSUI CD-X500 500 3 o]
SANYD FTEC-1 600 X a A 1.8

FTEC-2 700 X ] A 1,68
SONY CDX-5 600 3 A

CDX-R7 700 X 3 A

COX-A10 1000 X a A k]
TECHNICS CO-DPS 700 X 1 A
YAMAHA YCD-1000 550 3 D 1,2
1. AUX input; 2. Carirdge-loading system; 3. Remowvable; 4. Avallable only with ful stereo sysiem;
5. Removable for home/poriable use; 6. Bult-n security sysiem; 7. Wired remole conirol; 8. Cassetie input;
8. Mounts in trurk, has magazine loading system for 10 discs, optional radic tuner ($130).
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FLIGHT
DECK
FUTURE
THINK

The next generation of civilian aircraft will
have a ‘Star Trek’ cockpit that makes the pilot an
information manager instead of a manual laborer.

BY DENNIS ESKOW, SciencelTechnology Editor,
AND JIM CAMPBELL




- -
AT [

-] n IR D ]

B | i (B R D '

- = I rnr

ou slide into the contoured hucket seat of the
jetliner’s cockpit and, right away, vou know some-
thing isn't right. This cockpit doesn’t look like it's
inside a plane. Gone are the bank of dials. indica-
tors and dizzying instrument displays, In its place
is a layvout that looks like it was designed in Starship Central, a
dazzling assemblage of screens, TV lights and computer-driven
graphic displays that are actually, in total, a lot easier to han-
dle than the old lavout.

This is the cockpit of the MeDonnell Douglas MD-11 wide-
body airliner. The plane won't be flying until the 1990s, but the
plane’s futuristic cockpit is already “in the air” And pilots like
it. The next-generation cockpit i= inviting to the eve and ear.
User-friendly, vou might sax. Thanks to the intelligent com-
puter software ahoard the plane. screen images are colorful.
sharp and capable of changing on command in fractions of a
second. The pilot and copilot exch have twao sereens in front of
them that give the same location and attitude information. The
bank of six cathode-ray tube screens is supplemented by a pair
of visual displays that give information on fuel, avionic syvstems
and hvdraulics. Every detail that would have heen on a crazs
bank of dials and indicators is now laid out so just about any-
hody can quickly determine the status of any on-board system.

“Frankly, the day is coming when the pilot will be nothing

Step into the cockpit of the 19905 McDonnell
Douglas MD-11 airliner and you face six video
displays carrying information on [from left)
attitude and altitude, location of plane and
flight plan. fuel level and flight system data,
hydraulics data. and two screens for the copilot.
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The cockpit for the 1990s Airbus
A320 airliner places control
sticks to the side and gives 2-
man flight crew full visibility of
&-screen instrument readings. In
current Airbus planes, video
displays are stacked. The future
model places them side by side
for easy scanning. The A320 has [

a fly-by-wire computer that &
allows the plane to virtually fly
itself in bad weather.

An artist's concept of the MD-11
shows advanced flight controls,
including hydraulic winglets

at the tips of each

wing for supe-
rior handiing.

more than information manager,” savs Dr. Thomas Fur-
ness, whose work at the Air Foree Aeronautical Systems
Division in Ohio is leading toward a 215t century “virtual”
cockpit—for the crews of planes that virtually fly them-
selves. His project envisions putting a pilot into a cockpit
with no indicators of any kind. The pilot would wear a hood
containing tiny CRTs that display a stereoscopic view of the
outside of the aircrafl and of all the control displays. The
advantage of the svstem is that the pilot ean have any
view—aof the outzide or of the displays—at any time. The

e | = 'L"’“'.I.
i-lr* 5 DL e
"ll

‘ t.“l- k

m.  putside view would be provided by hundreds of cameras

and =ensors placed around the aireraft. The inside view
would be generated by an artificial intelligence computer.
*That's still a long way off for commereial planes,” Furness
says. “But the pilot’s role is already being changed by the
cockpits of the near future.”

Like the MI}-11 cockpit, another one scheduled for the
1990= is designed to make almost everything electronic,
The control stick of this other futuristic eraft—the Airbus
AdE20—has been removed from the middle of the dashboard
to the pilot's side. The idea is to flv and wateh at the same
time. While comfortably handling the stick to his side, the
pilot or copilot can scan a bank of six CRTs, constantly
monitoring the jet's performance,

The A320 sidestick will have no physical connection with
any of the plane’s control surfaces. [nstead, it will sense the
pilot’s hand movements and send an electronic message to

Iin Simulators, You Can Crash Twice

efore manufacturers put a new

cockpit in an airplane, they "fly" it
for hundreds of hours in a simulator,
Flight simulator technology has gotten
s0 hot in recent years that more and
more pllots are required to spend long
and serious hours in what may seem, to
an outsider, to be a very sophisticated
computer game. True, when flying a
simulator you can crash twice and ve,
but pilots know that the work they do in
the fantasy world develops habits for
the real one.

The newest and most advanced sim-
ulators (like the one used in the 1920s
MD-11 program) are used not only to
train pilots, but also to fix engineering
pmblm'nﬁ not anticipated on the draw-

ing board
Whm&manwasb:ﬂgthax-

29, for example, test pilot Chuck Sawell
put in hundreds of hours flying the
simulated forward-swept-wing craft. On
the day he flew the real thing, he said
the fight seemed almost anticimactic.
Many glitches had been worked out of
the system during the hours of make-
believe flight.

The two main components of the
leading-edge simulator are the elec-
tronics and the hydrauics. The elec-
tronics are the same as those used in
the real thing, with extra computer
capacity used o generate realistic fly-
ing images.

Simufiite is one of the new leaders in
the field. Its Guifstream G-lll outfit gives
you visual images out the window that
make you feel like you're really flying.
Every detal is realistic.

The Simufiite simulator is used to train
pllots who will fly the Guifstream lIl

Using a very large computer system,
Flightsafety has a simulator for the
Saab-Fairchid-340 that can duplicate
day and night approaches to runways
all over the world.

B4
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operate the flaps,

flight controls. That's "f'i_x by wire,” the

With the new

screens. A smaller individual
screen (top) tracks plane s

position. Large screen (abowve |
shows air speed, heading and
other importart flight data.

*“1 Flew The World's Hottest Fighter,” page 75, .-"LEP:'. "Hh,
flight display

ut, the CompILen redirect s

Gulfstream’s future cockpit [left)
integrates information on large

system, when one display goes

the signal to another screen,

WY jets anid the space shuttle are flown

I'h ¢ eockpit—or "glass cockpit,” as the indus
rv cills it—began evolving a few vears apo with the Boeing
5 TOT swstems. These jets dedicate an entire set of

CHspAYs Lo engn anil svatems management. [I--.-'.,-.;|:L--;i i-.'.

the Colling division of Rockwell, the displays provide a
- normal enpine

low pressure, overspeeld] or

what scaled-up
. EI!:._:I temperature,
roblems PR up on the screen with bac ;*-.'IF' alert

includinge a flashing light and & warning tone. This

reépresentation

tem can be connected w

, ith ground computers to provide
informati

m on the health of the piane and its engines
The most important element in modern eockpit design is
redundaney.” savs Grumman test pilot Chuek Sewell, who

Tow the X-29 forw :|!'<i-='.xl-||l -Wing prototype last Ve (5o

Under this system, if a flight plan display is lost, the
computer might patch it of the management

'l"|'|”." B .'.|‘.--I'!|:-li.':'.-, the two distin LIy different r'-:'<'|||1||:.',-'

INEar OA

reading he
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eilundaney is

a single screen will

show one set of data, then revert back to an |||'..L'_i'}Ii|.| muaile,

called “reversionary mode” becauss

I ---_-.,|-|'~.i..|-;-_|'_', miole roes ont, the 1950 1'll1'i‘||li'r.:‘- dare
LT HRRTAL il with small electromechanical instruments and the
basic needles and balls placed in every cockpit since Wordd
War 1. It
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get @ plane with problems to a safe haven

wouldn't provide enoush information to conduet

Pilots make a night runway approach ona
Flightsafety approach simulator.

Besides the electronics, the hydrau-
kcs in the simulator are most important.
Smulators generally stand atop a sys-
tem of hydraulic legs that rotate the
cabin and move il up and down to give

the pilot a realistic feeing of pitching,
rofing and speeding along in the air-
crafl, Flightsalety’'s Bell 222 helicopter
simulator gives the pilot all the swing
and whip of a real chopper thanks to
the large number of movemenis al-
lowed by its hydraulics.

The world's leading fight simulator
company is Singer-Link, which pro-
duces systems for MASA and all
branches of the military, among other
customers. Some ol the Singer-Link
simulators carry 50 much computing
equipment that they have 1o be kept in
areas far removed from the flying ma-
chines themselves. Such was the case
with the Space Shuttle simulator | flew.
It roared off the launch pad and gided
smoothly through space. | took off and
landed with it fowr times, and | only
crashed twice. That happens only in a
simutator —D.E

Flightsafety's Bell 222 hellcopter simulator
sits on top af a system of hydraulic jacks.
The hydraulic system gives the cabin pitch,
roll, yaw and lift that feels like flying to
the student inside.
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FLIGHT DECK

Artist’s conception of a future cockpit shows the pilot looking
through & HUD, a see-through holographic instrument panel.

An older McDonnell Douglas cockpit has limited CRT displays, but
still uses cormventional dials and needies for indicators.

While glass cockpits are making their way into the next
generation of airliners, they also are catehing on in corpo-
rate jets. Sperry is developing a lavish and well-equipped 6-
CRT system for the Guifstream IV, High-resolution 8-in.-
sq. screens will consolidate the areas that demand
attention. The jet's primary flight display, for instance, will
also convey navigation information, air speed, altitude and
energy trends. Information on eritical systems and operat-
ing procedures will be available on command,

The corporate jet of the future will also have a wind-

86

The A320 airliner of
the 19905 will have
servocontrols run in
a fiy-by-wire scheme.
The cockpit will be
able to fly the plane,
with the pilot just
keeping an eye on
the video displays.

shear detector, Wind shear, the sudden shift in local winds
to unexpectedly high velocities, has brought down many
jets in recent years. Aircraft can take more chances with
the weather than they could a generation ago, but when
wind shear happens, no current plane ean handle it.

Sperry already has certified a wind-shear detector for
commercial and private aireraft. In the cockpit of the
future, the Sperry device will be integrated by computer
into the video display system, McDonnell Douglas's newest
twin jetliner—the MD-88—will have a wind-shear device
designed by McDonnell Douglas itself when it takes to the
air next year, “While the best course of action iz avoidance,
we now have the tools to develop better on-board methods
of flying through shears that are inadvertently encoun-
tered,” says John D. McDonnell, director of flight control
for Douglas Aireraft.

The glass cockpit is also the future of propeller-driven
private aireraft. The Beech Starship has 14 dedicated CRTs
of varying orientation and size. Most pilots will admit that
the switch from dials and needles to video screens is an
advancement, despite the number of sereens. The video
displays are sharper and more graphic than traditional
displays. They keep a pilot alert.

Two new developmentz are rapidly coming onto the
stage. The first is in Head-Up Display (HUD}—the holo-
graphic projection of flight displays on a transparent screen
placed on the windshield in front of the pilot. He can look
right through the displays to the outside of the aireraft, and
still read the important data he needs to fly the plane. In
bad weather, such HUDs have proven their worth in
military jets. Now Pacific Southwest Airlines is using
HUDs in some of its MD-80s. Flying in smoggy, foggy or
rainy weather along the coast is eagier, Other airlines are
expected to follow that lead.

In the far future, Artificial Intelligence computers will be
used in aireraft. The Air Foree is already experimenting
with supercomputers in the cockpit of simulators to develop
a system that takes over for an unconscious pilot. For
commercial airliners, Al may be used to give the erew
information for emergency takeoffs, landings and changes
in flight plans. One seenario envigions the crew getting a
series of possible solutions to a flight problem on the sereen.
It would be up to the pilot to choose the right move,

"Commereial airliners probably won't make much use of
Al until well into the next century,” Furness says. “It'll
take that long to convinee airline passengers that a machine
can do most of the work.” ™
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MEASURING

BY JOSEPH TRUINI | 7 From rules and gauges to
Shop And Tools Editor 3 calipers and squares, here's
PM photos by Brian Kosoff Z i a collection of the
% 2 requisite measuring

‘Measure a thousand times e ¢ | and marking tools.
and cut once.’—Ancient proverb T W

f the numerous tools employed dur-
ing a typical do-it-yourself project,
none is more vital to its successful
completion than the various measuring
and marking tools used. All craftsmen,
regardless of their skill level, must rely heavily on these
tools for aceuracy throughout each step of the building
process,
The diverse tool collection shown here includes traditional,
time-honored tools as well as the latest, state-of-the-art mea-
suring and marking devices such as an electronic caliper and a
handheld computer that reads distances instantaneously. Note
that some of the tools are designed for precision shopwork while others
are used primarily by the building trades. Many of the tools, however,
overlap and can be used for nearly all types of do-it-yvourself work.
The variety of measuring and marking tools you need depends largely
on the type of work and materials you're involved with. A typical home
workshop, though, should be equipped with a 16-1. tape measure, 6-f1. folding
rule, marking gauge, scratch awl, steel straightedge rules of various lengths,
and several squares, including a combination, try, framing and sliding bevel
square. Then, add tools to this basic starter group as vou need them.
The importance of measuring and marking tools is obvious—without them it
would be nearly impossible to build even the simplest project. Fortunately, most of
these tools are relatively inexpensive. Here's a detailed look at each of the tools shown.
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1. Bevel protractor—Read, trans-
fer and mark angles quickly and aecu-
rately with this bevel protractor ($52).
The tool—shown on the previous page
set at 5h°—features a rotating head
that has a double 1807 seale, spirit level
and knurled lock bolts. The head is
fitted with a 12-in.-long steel rule cali-
brated in Sths, 16ths, 32nds and G4ths.
Eighteen- and 24-in.-long rules are also
available, Contact Starrett Tools,
Athol, MA 01331,

2. Bevel-edge sguare—When ex-
treme accuracy is required to deter-
mine W angles, try this hardened-steel
try square. The 6-in.-long, nongraduat-
ed blade is beveled on both edges of
each side to provide precise line contact
with the tool. The -1"-1’“-,-in.-lung beam
(handle) is grooved at the inside corner,
where it meets the blade, to provide
clearance for burrs and dirt. It's avail-
able at hardware stores for about $95.
For more information, contact Starrett
Tools, Athol, MA 01331.

3. Japanese miter square—De-
signed unlike any Western square ['ve
seen, this versatile Japanese tool can
mark 90° and 45° angles. The light-
weipht, all-steel tool measures 4 = 6%
in. Features include a % ¢-in.-wide base
and & convenient inch scale that mea-
sures the depth of a meter, not the
length along the 45° line. It's §$11.50
from Garrett Wade, 161 Avenue of the
Americas;, New York, NY 10013,

I. Speed  sguare—This simple
suare iz arguably the most versatile
carpenter’s layout tool available. The
Big 12 Speed Square combines the best
features of a framing, try and miter
square with the angle-finding capabili-
ty of a protractor. Use the 12 x 12-in.
aluminum-alloy square for all framing
lavout work ineluding wall and roof
construction and stairway building. [t
comes with a comprehensive 40-page
instructions booklet and a bolt-on lay-
out bar that adjusts to fit out-of-square
corners, The tool is sold at hardware
stores and lumberyards for about $18.
Contact Swanson Tool, 1010 Lam-
brecht Dr., Frankfort, 11 60423,

5. Graduated siraightedge—A
quality steel straightedge is indispens-
able for scribing perfectly straight lines
and checking the flatness of a surface.
This precision-ground 1'%,-in.-wide x
12-in.-long tool (340) is graduated in
3Znd= of an inch and beveled on one
edge. Graduated straightedges are
available up to 48 in. long. Non-

graduated and nonbeveled

models come in lengths up
to T2 in. For details,
contact Starrett Tools,

Athol, MA 01331,

fi. Lighted plumb bob—Here's a
fine example of how a simple, vet clev-
er, idea can vastly improve the accura-
ey of one of the world's oldest tools—
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the plumb bob. The Laser plumb bob
shines a Y¢-in.-dia. spot of light that
indicates exactly where to mark—no
guesswork is involved, This tool is es-
pecially useful in low-light areas. The
Wein.-dia. ® T¥-in. bob operates on two
AA-size batteries, It's available for $52
from Port Austin Tools, 130 Arthur St.,
Port Austin, M1 48467,

7. Sliding bevel square—1se this
essential shop tool to lay out various
odd angles and dovetail joints. Simply
adjust the 9%-in. -long steel blade to the
desired angle and tighten the wingnut.
The TV-in.-long rosewood handle is re-
inforced with brass end plates. This
German-made tool is available for
$19.95 from Wooderaft Supply, 41 At-
lantic Ave,, Box 4000, Woburn,

MA 01885,

B. Scratch awl—A quali- e
ty awl is necessary for all
types of precision layout work
and general seribing, This fine-erafted
tool has a 4'%-in.-long hardened tool-
steel blade fitted in an attractive, hand-
turned rosewood handle. The blade tip
is ground to a very fine, sharp point.
It's available for $31 from Bridge City
Tool Works, 1104 Northeast 28th Ave.,
Portland, OR 97232,

9. Dutside and inside calipers—
These two tools are degigned for trans-
ferring and measuring outside and in-
side dimensions, Calipers are invalu-
able, particularly to woodturners. The
bowlegged caliper iz used to measure
putside dimensions up to 6 in. The
straight-legged caliper has two small
feet that flair outward for measuring
inside dimensions up to about 6% in.
Each tool has forged steel legs, tem-
pered steel bow spring and a quick-
adjust screw. These outside and inside
calipers are available for $14.70 each
from Constantine's, 2050 Eastchester
Rd., Bronx, NY 10461.

10. Miter square—Designed exclu-
sively for laying out and marking pre-
cise 45° angles, this handsome tool fea-
tures a blue-steel blade and a rosewood
handle. The oversized blade measures
2% * 10-in.-long for accommodating
large workpieces. It's available for
$20.50 from Constantine’s, 2050 East-
chester Rd., Bronx, NY 10461,

11. Try square—Lay out and mark
90" angles with this exceptionally
made, superprecise try square. Featur-
ing a Y-in-thick ® 1% x S-in.-long
brass blade and rosewood handle, the
agquare is puaranteed accurate to within
02 in. of 90°. The handle's edges are
faced with brass wear plates and the
sides have brass inlay rivet seats. The
try square costs 352 from Bridge City
Tool Works, 1104 Northeast 28th Ave.,
Portland, OR 97232, In fact, all five
tools shown in the above photo (No. 11
through No. 15) are made by Bridge
City Tool Works.
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12. Miter square
—Known as a joint-
maker's square, this
tool is slightly small-
er than most miter
squares (see No. 10).
Use it to lay out 45°
miters on  small-
scale, highly precise
work. The 1-in.-wide
# %-in. brass blade
iz riveted to a rose-
wood handle that is
aceented with brass
wear plates and inlay
brass rivet seats,

This tool is especially

helpful to furniture builders and model-
makers. [t costs $43. (See No. 11 for the
manufacturer’s address)

13. Adjustable bevel square—
Here's another scaled-down tool from
Bridge City Tool Works. Use this brass
and rosewood bevel square to lay out
and transfer any angle. The % = 5-in.-
long blade rotates 360°. Brass wear
plates protect a 3-in.-long rosewood
handle. Tighten the knurled brass knob
to lock the blade at the desired angle. It
costs $54.

14. Double square—Sized to fit eas-
ily into a work apron pocket, this
unique tool is designed for checking a
board's edge for squareness after plan-
ing and jointing. The 1 * 5-in,-long
brass blade protrudes 1% in. from each
edge of the rosewood handle, Brass
wear plates and brass inlay rivet seats
help protect the handle to ensure long-
lasting accuracy. The double square is
available for $309,

15. Dovetail square—Lay out amd
mark dovetail joints with consistent
aceuracy using this novel dovetail
square. The 5-in.-long brass blade has a
tapered end for marking the angled
lines of the pins and tails, and a square
end for seribing the vertical joint lines.
The square shown (341) marks dove-
tails at a G:1 ratio, An 8:1 ratio dovetail
square is also available.

16. Fiberglass long-tape—To mea-
sure extended distances aceurately, try
thiz 150-ft.-long tape from Stanley
Tools, 600 Myrtle 5t., New Britain, CT
06050, The Yein.-wide tape iz made of
tough, vet flexible, fiberglass that re-
sists stretehing. The tape has a protec-
tive PVC coating that resists abrasions
and numerous solvents and chemical
agents. Unlike a metal tape, a fiber-
glass tape won't rust, kink, conduct
electricity or be adversely affected by
extreme weather conditions. The tape
comes in a 9e-in.-dia. plastic reel witha
rapid rewind crank. It's available at
hardware stores for about $47.

17. Automatic center punch—1's-
ing a hammer and punch to strike cen-
ter points is an adequate, but often
imprecise, technique. This automatie

90

center punch features 1-handed opera-
tion—simply press down on the tool and
a spring-loaded mechanism strikes a
blow. To regulate the foree of the blow,
ardjust the tool's knurled cap. Turn
down the cap to strike the strongest
blow. Unscrew the cap slightly for
lighter blows. The 'V-in.-dia. % 5%in.
punch has a hardened steel point that
can be removed for sharpening or re-
placement. It's available at hardware
stores for about $15. Contact Starrett
Tools, Athol, MA 01331,

18. Marking gauge—Use a marking
auge to lay out wood joint lines-of-cut.
Designed for marking with the wood
grain, the gauge seribes a very fine,
precise line that is more accurate than a
pencil line. This rosewood and brass
marking pauge ($45.50) has a single
spur and an adjustable double spur for
seribing two lines simultaneously. [t
can mark up to 5% in. from a board's
edge. The gauge features a unique
guide for marking curved workpieces
accurately. Awailable from Garrett
Wade, 161 Avenue of the Americas,
New York, NY 10013,

19. Combination square—This
smaller version of a standard 12-in,
combination square iz a valuable shop
tool. The steel head is equipped with a
Gi-in.-long steel rule for marking 807 and
45" angles. The rule is graduated in
sths, 16ths and 32nds. The head has a
spirit level vial and a removable serib-
er, It costz $11.90 from Garrett Wade,
161 Avenue of the Americas, New
York, NY 10013,

20, Trammel points—To scribe a
large diameter circle, arc or to transfer
measurements that are too great for
dividers, use trammel points. Each die-
east metal head has a 3-in.-long leg that
is equipped with a replaceable point.
Slide the heads on a % = ¥-in.-wide
wood beam of virtually any length. One
of the heads has a fine-adjustment
mechanizm for precise point placement.
The trammel points (323.95) come with
a pencil holder that replaces one leg and
a dozen extra points, For more informa-
tion, contact Constantine's, 2050 East-
chester Rd., Bronx, NY 10461,

21. Measurement
computer—Measure
distances from 1 to
b0 ft. instantly with
the DMC-100 hand-
held computer. Sim-
ply push a button and
the unit sends out in-
audible sound waves
that bounce off the
facing wall and re-
turn as echoes. The
unit receives the ech-
oes, caleulates the
distance and displays
it in feet and inches,
yards or meters. Usze
the DMC-100 to caleulate volume and
area and to perform various arithmetic
functions. It will even read ambient
temperature in Fahrenheit or Celsius
degrees. The 1% x 3% x 6-in. unit
weighs T% ounces and comes with a 6-
volt battery. It's available for $250 from
Exact Technologies, Box 620, New
York, NY 10028,

22, Electronic caliper—For super-
precise measurements, try this Swiss-
made digital caliper. Made of hardened
stainless steel, the tool utilizes a micro-
processor chip to display English and
metric measurements up to 6 in. Use it
to make accurate inside and outside
measurements to Y in. The caliper
comes with two 1.5-volt batteries and a
molded plastic case. It costs $169.50
from Garrett Wade, 161 Avenue of the
Americas, New York, NY 10013,

23. Tape rule with angle gauge—
Use this versatile tool as a tape mea-
sure, level, plumb and angle finder. The
A-Z00 multifunction tape rule ($16.45)
combines a Y-in. * 10-ft. steel tape
graduated in inches and millimeters
with an adjustable angle pauge. Rotate
the double-graduated seale to read and
transfer angles from 0 to 120°. The
high-impact plastic case has a tape lock
switch and a belt clip. It's available
from Horizon Marketing, Box 758,
Niles, MI 49120,

24. Digital measuring devices—
Biesemeyer introduces the Blade Find-
ers—instant digital readout measuring
devices for a table saw, The Blade
Height model measures blade elevation
up to 3 in. and to within % in. The
Blade Angle device reads the angle of
the saw blade from 0 to 65° and to
within %, of a degree. Each 2 x 3% x 5-
in. model operates on a standard 9-volt
battery. Follow the step-by-step in-
structions booklet and install one or
both devices on your saw. Blade Find-
ers can also be installed on a radial-arm
gaw, planer, drill press and jointer. The
units cost about 120 each. For further
details and information, call toll-free 1-
B00-782-1831 or write to Biesemeyer,
216 South Alma School Rd., Suite 3,
Mesa, AR 85202, PM
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Although m7ﬂ|ﬂ] design con-

cepts, all of these shop projects are clean-lined classics
that will be at home in rooms of contemporary or
traditional styling. Each item was designed to serve its
function efficiently and be pleasing to the eye.

There is a project for nearly every room in the
house. For the living room or family room, select from
two handsome tables and a plant stand. A clothes
hamper and a magazine rack are offered for the
bathroom. And, if you keep an exercise bike in yvour
bedroom or workout room, you'll be interested in the

Easy

Pieces

book rack that attaches to the bike. Finally, the small
mustard pot lamp can be useful in any room.

You ean build most of the projects in very little time.
Make the exercise bike book rack, mustard pot lamp,
plant stand, magazine rack and clothes hamper in a
weekend, with time to spare. The tile-top and herring-
bone-top tables will take longer, but ean be completed
in a couple of weekends.

These prototypes were made of oak and pine. How-
ever, the classic designs should be compatible with any
wood species.

Tile-Top
Coffee Table

leek and
sumptu-
ous, this
coffee ta-
ble can fit
well in
the living
room or
e
room.
Ours was built of oak, but
you can use any hardwood.

While the dimensions in
our plans are based on nomi-
nal 8 x &-in. tiles, it will be
best if you first make a dry
layout with your own tiles to
establish the actual size.
The lengths for the aprons
(A), stretchers (B) and
cleats (E) should be derived
from the dimensions of the
underlayment. Since the top
is designed to be detachable
to make moving the table
maore convenient, stretchers
should be cut to allow Y-in.
play in the fit,

After establishing the size
of the top underlayment, cut
it to size from ¥&-in. ply-
wood. Using a mastic ree-

ommended by the tile manu-
facturer, glue the tiles to
the plywood. Allow the mas-
tic to dry for 24 hours.

In the meantime, cut and
azsemble the apron boards,
legs and other components
of the base, Once the apron
members (A) have been cut,
glue and clamp them togeth-
er, then check the assembly
for squareness. Also, glue
and elamp the cleats (E) to
the inside of the apron.

It's easiest to cut the mi-
ters and spline grooves for
the leg pieces (C) on a table
saw. First, cut the edge mi-
ters with the arbor tilted to
45", Then, maintaining the
45° arbor tilt, adjust the
blade depth, reposition the
fence and run the mitered
stock past it with the angle
facing in the opposite direc-
tion. Onee the joints and
splines (J) have been cut for
the leg pieces, glue and
clamp the mating pairs.

After cutting the triangu-
lar corner brace blocks (F),
bore pilot holes for the No.

POPULAR MECHANICS ® SEFTEMBER 1986

10 wood screws. [t is eritical
to bore the holes off the hor-
izontal eenter of the blocks
so that the serew shanks can
pass one another.

Glue the top into the
apron and let the glue set,
Cover the top edges of the
apron with masking tape
and grout the tiles, Once the
grout is dry, position the ta-

hletop on the base and mark
the locations for the posi-
tioner blocks (D). Glue the
blocks in place.

Finally, fine-sand all the
wood surfaces and finish as
desired. The table pictured
here was treated with tung
oil and satin finish wax.

—FLeonard

Heiferling
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MATERIALS LIST—
TILE-TOF TABLE
T "r Kive & dencripthen |
| }
| B 4 %%xsﬂ'm

(atreteher)
C ® i: Tl 3 14" hardvood

D
E

& i i
¥y o 314 0 407 hardwood F &

4 1% x3xFhantwood G

{pasitioner block)
4 Ix1 %31 hardwood  H
J

cleat)

1% a8 = 3= 4%
hardwood (cormer brace
bloek)

ood (top Misc.: Carpenter’s ghee, ceramic tile
mastic, grout, tung oil or other
aqlin

and fine-grit

1 Mox 48 x 487
underlsyment

36 B = 5 ceramie tile (top)

16 1%" Mo, 10 fh wond serews

4 Yeox Vg Th hardwood
{spline)

finish wax, mediom-

Lamp

Mustard Pot

ecause After soaking off the la-
of its bels, uze a variable-s
classic drill fitted with a %4-in. ma-
shape sonry bit to make a small
andap-  hole near the base of the jar.
pealing  Drill at low speed and bear
glaze, a  down hard, but be sure that
French you release pressure just as
B o the bit tip emerges through
mery the inner wall to prevent
mustard pot can easily be breakage.
converted into an attractive Working with a length of
lamp base once the condi- lamp cord, cut into one of
ment has been consumed. the leads about 10 in. away  into the drilled hole and up bulb and pull back gently on
All you need is a few basic from the stripped end and through the mouth. Connect  the cord to seat it in the
wiring supplies and a couple  splice in a switch, Then feed  the wires to the socket ter- mouth of the jar.
hours of free time. the stripped end of the cord  minals, then screw in the —Leonard Heiferling
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Hinged-Top

Table

ar-
quetry—
the art of
creating
patterned
surfaces
with
wood
N surips—is
i venera-
ble craft that many weekend
woodworkers think is be-
yond their skills, However,
the procedure is not really
that difficult, and with zome
basic tools and the proper
adheszives, all that's needed
to reproduce the simpler
patterns is a bit of patience.

The herringbone pat-
terned tables pictured here
can provide just the occa-
sion to try your hand at par-
quetry, Fashioned from oak,
these small tables are both
handsome and functional.
They can be used in tandem
to serve as a coffee table or
separately as occasional ta-
bles. Their tops are hinged
and the design incorporates
built-in storage compart-
ments concealed by the ta-
bles' aprons—handy for
books, games or cocktail ac-
cessories.

Start by cutting solid cak
to size for the leg members
{A and B) and the apron (C).
Where the edges and ends
of these members must be
eased to create softer cor-
ners and the slightly open
joint detail, shape the pieces
with a router fitted with a
Ve-in.-rad. rounding-over
bit. To cut dadoes and
grooves in the leg and apron
members, you must use a
router equipped with a
guide and Yi-in.-dia. straight
cutter.

Next, bore ¥-in.-dia. x
#y-in.-deep holes in the leg
members and apron ends for
the dowels that will be used
to join them. For the neces-
sary precision and control, it
is best to use a drill press or

a doweling jig with a
portable drill. 1t is im-
portant to bore the
dowel holes Yy in. off-
center toward the un-
rounded edges of the
stock to ensure the
strongest possible
jointz.

Give all the compo-
nents for the base a fi-
nal sanding. Begin as-
sembling the base by
gluing together the leg
members. Once the legs
are made up, join each
pair to an apron piece to
make up opposite ends
of the table base.

MNext, cut the compart-
ment bottom (H) from a
sheet of ¥4-in, oak plywood.
Glue, dowel and join the two
remaining apron members
to one of the base end as-
semblies. Then slip the com-
partment bottom into posi-
tion. To complete the base,
glue, dowel and join the re-
maining base end to the as-
sembly and clamp until the
glue sets. Be sure the base
iz square after tightening
the clamps.

Cut a 15-*-15-in. square
of Ye-in. oak plywood to

serve as the underlayment
() for the pattern pieces,
Next, rip 70 Ys-in.-thick
strips from % x 5-in. blocks
of solid oak to serve as the
pattern pieces (F). Draw a
centerline on the top under-
layment and trim lines % in.
inside each edge. Apply two
thin coats of contact cement
to the underlayment and to
the backs of the pattern
pieces, Using a carpenter’s
square as an aid, begin lay-
ing strips in the pozition and
order indicated in the draw-
ing. Once the pattern has

been established, laminate
the remaining strips to the
underlayment and apply
pressure to the entire sur-
face with a hard rubber
roller or a softwood block
and mallet to ensure adhe-
gion. Smooth and flatten the
patterned surface with a
belt sander fitted with a 50-
grit abrasive belt, Then,
trim the patterned inset to
its finished size, which is
134 % 13% in.

Cut the top border pieces
(D and E) and bore holes for
the dowels that will be used
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to join them. Glue and join
the shorter border pieces to
the patterned inset first,
then join the longer border
pieces to them. Clamp the
assembled top until dry.
Sand the top with a belt
sander, using first an 30-grit
then a 120-grit belt. Round-
over the tabletop edges with
a Vo-in,-rad, router bit, and
then finish with an orbital
sander fitted with 150-grit
abrasive,

MATERIALS LIST—

HINGED-TOP TABLE

Key No. Size & i

H o 2w 15" cak (hesg)

¥ % 2% % 157 oak (legh

Fi w0 3be w0 135" oak (apron)
% 34 = 13%" oak
{border)

¥ o 3Yy = A gak (barder)
b ¥ = 57 oak (pattern

I
E: xhﬂ; lﬁ*t?k plywoos
{une ment
Vi x 170 = 1T oak
]fl.ymm {bottom)
Ve x & cahinet hinges
with serews
Wi, * 1% hardwood
dowels
Vitdhim. ® 1% hardwood
dowels
Wlim, % 17 hardwood
dowels
Misc.: Carpenter’s &l.:.!‘., contac] ce-
ment, B, 150, anel Bt
sandpaper sheets, 5, 80-, 120-grit
sanding belts, Wateo Medium Dan-
ish Ol finish.

e bk s

B e = @36 mm SOme

e B OB e

Attach hinges (1) to
the top edge of an apron
piece, then invert the
base, positioning it on
the underside of the ta-
bletop. Mark the loca-
tions of the hinges on
the tabletop and then,
using a router with a
straight cutter and a
chisel to square them,
cut mortises in the top
to accommodate the
hinge. Fasten the
hinges to the top
with Y-in. screws of
the appropriate
shank diameter.

Ta finish the ta-
bles, apply two coats
of Watco Medium
Walnut Danish Oil,
For added luster,
wait 24 hours, then
wet-sand with

sanding, wipe the
surface dry and
polish with a
soft, lint-free
cloth, —William

Bennett

Once the two pleces used to make up each
leq have been joined, glue each pair to an
apron to create end assemblies.

Carefully fit the compartment bottom In
place, then join the end assemblies to re-
maining aprons. Glue and clamp until dry.

After all strips have been laminated to the
underiayment, surface with a belt sander.
Then trim the panel to its finished size,

Lay out pasitlon of holes for the dowels that
will be used to join the patterned inset to
the top border pleces.
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Laundry
Hamper

lean and
com-
pact,
exud-
ing the
warmth
of pine,
this
Bt
Can serve
its utilitarian purpose
handsomely anywhere in
your home, Cut all wood
members and sand them
before beginning
construction, then assemble,
Begin with the frames for the

lid (parts E, F and J), the top
structural support (G, H and
K} and the bottom (G, I and
L). Join members of the lid
frame with glue and screws,
For the top and bottom
frames, screws may be
driven through the faces of
the frame members and into
the blocks. Prebore pilot

holes in the corner blocks of
the top and bottom frames
for lageerews used to join
them to the legs (D).

Nail lattice strips (C) to
the bottom frame and then
join the top and bottom
frames to the legs. Set and
fill all nailheads. Finally,
fasten the glides (N), hinge
(M) and leather pull tab
(0).—Leonard Heiferling

MATERIALS LIST—

CLOTHES HAMPER

Bey Mo, Size & descriplion (use)

A by % 1% % 2545 pine (Front,
gides, back)

Vo = 1% = 259" pine (lid)
Vi m 14 = 254" pine
{bottom)

13 1 % 207 pine (legs)
1= 1 = 364 pi By

(fromt/back, id fram)

¥ x 1He = 124" pine (ends,
liel Frarmie

¥a % 1% = 24Y" pine
{front/hack, top and bottom
frarmes)

= T m
menmag

-
ma

2 W 1M x 120" pane (ends,
top Trame)

(=1 =

R S

—
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Elt:ﬁ,m;n £ pine (lid frame
P
c;rmrhluzz_ﬂ?e
1% = 2 = 2 pine (top
frame corner blocks)

1% = 2 % 2 pine (boktom
I'r;mfumarhlmdm]

¥ dia. i glides
1% = & leather pufl tab; 2
brass upholstery tacks

ba o 1% = 124" pine (ends,
frame)

P B o= B4 lgrserews (heg
fastoners)
Q 15 No. 10 Mathead serews

lhirg fastisners)
Mise.: 2d Minishing nails, carpenter's
ghue, woord filler, odl stain.

PO ILLLISTRATICN By DON EWANS



Exercise Bike
Book Rack

iding a
station-
ary bike
is one of
the best
forms of
exercise,
and a
I oo
rack that
mounts on the handlebars of
an exercise bike can help
make stationary pedaling
more enjoyable. Our rack is
built from Clear All Heart
redwood, chosen for its
workability and good looks.

Cut pieces for the book
rest, stop and two ¥ x 2 x
S%.in. strips from which
you'll make up the handle-
bar clamps. Join the stop to
the bookrest with glue and
BCTEWS.

Bore holes through the
edges of the clamp strips for
bolts and counterbore re-
cesses at both ends of each
hole. Also bore a %-in. cen-
tered hole through the face
of each strip. Then, rip each
strip lengthwise into two
equal parts. Bore and eoun-
terbore holes in the top
member of each clamp for

Bonus Woodworking Section

serews to secure them to the
bottom of the book rest.
Sand all parts, then decide
on the best clamp placement
based on your handlebar
design. Fasten the top
member of each clamp to
the book rest with glue and
screws. Before mounting
the rack, apply a clear finish
of choice to the wood.
—Doug Loth

\

Before assembly. the redwood parts of the =
book rack Include top and bottom camp e
members, book rest and quarter-round stop. -
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Bathroom
Magazine Rack

his simple
wall caddy
for the
bathroom
or powder
room is de-
signed to
hold maga-
B

has a dis-
penser compartment tailored
to the dimensions of a 175-
count box of facial tissues.
Building the rack is a simple
weekend project that doesn't
require much material, In
fact, you may have all that’s
needed right in your serap
pile.

Begin construction by cut-
ting the sides (B) and bottom
(C). Cut ¥-in.-deep % ¥i-in.-
wide dadoes near the bottom
of both gide pieces. Use s
coping saw or portable saber
saw to shape the side piece
ends. Join the bottom to the
gides with glue and drive 10d
finishing nails through each
side and into the ends of the
bottom.

Cut the shelf (D) and sup-
ports (E) from hardboard.
Position the supports and se-
eure them to the sides with
#3-in. brads. Bore a %-in.-
dia. hole centered on the
shelf to serve as a convenient
finger pull when it's time to
refill the tissue dispenser.
The shelf simply rests on top
of the supports,

Cut the lattice strips (A)
for the front and cut the
edges of the two pieces to
form an oval cutout for dis-

MATERIALS LIST—

BATH RACK
Key Na, Sive & plion {use)
A B Mix W= 11W pine

(lattice)
2 ¥ o= 2% x 1% clear pine

(shiies)

1 % = 2% x 10" clear pine
(battom)

1 ¥ o= 3% x 55" hardboard

3 {shelf

s 15’..1 ‘E“T"ﬁﬁ;?
i tapered w s
Migc.: 10d finishing

text), po]vunefﬂm satin finish.

penging tissues. To achieve

an even nailing pattern when cloth. Finish the wood

the lattice iz fastened to the
sides, lay out and punch the
nail positions of each strip
with an awl. Make sure the
rack remains square as you
attach the lattice, then set
and fill all nail heads,
Bore and counterbore

holes through the edges of

each side piece, top and bot-

tom for the fasteners that
will be used to mount the

rack on the wall, For installa- anchors, After the rack

tion on drywall, plan to use
hollow-wall fasteners.

For plaster walls, 1%-in.
Mo, 12 screws and plas-

tic anchors will be best,
After boring the mounting
holes, finish-sand the piece,

I'_

Ear

then wipe with a tack

with clear satin polyure-
thane varnish.

Hold the finished
rack in place on the
wall and use a sharp
peneil to mark the lo-
cations for the fasten-
ers. Use a drill
fitted with a carbide-
tipped masonry bit to
make holes in the wall
for the fasteners or

has been attached to the
wall, coneeal the
fastener heads by foree-
fitting stained wood Tha: combisatian
plugs in the counterbored raciotissue dispenser s
recesses, to be mounted
—Leonard Heiferling on a bathroom wall.
_\_\_\__‘_‘—‘——_

-~

_\__\_\_'_‘_‘—-—\_
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Plant
Stand

his plant
stand uses
its struc-
tural mem-
bers— the
rails,
stretehers

and legs—
—

plant con-
tainer. Because there is no
solid top or shelf, the look is
light, open and airy—a com-
plement to the natural grace
of plants themselves,

The plans presented here
are for a stand designed to
hold a 12-in.-dia. plant con-
tainer, To adapt the design
for containers of other sizes,
you'll get the most stable re-
sults if you follow a simple
formula to caleulate the cor-
rect length for the rails and
stretehers. To caleulate the
dimension, first measure the
plant container's diameter,
then compute the square
root of half the square of the
diameter (length=V/(dia. x
dia.)+2). Round the result
up to the nearest quarter-
inch to find the length of the
rails and stiles. For exam-
ple, for a 13-in.-dia. pot, find
the square of the diameter
(13 x 13=169), divide it in
half (169 + 2=84.5), then
find the square root
{(V84.5=9.192). Rounding
the result up to the nearest
quarter-inch sets the length
of stretchers and rails at 8%
in. Legs can be any length,
but for stands taller than 20
in. or g0, use 1-in. rather
than #-in. stock to maintain
proportion and balance.

Before cutting parts to
size, sand your stock first
with B0- then with 120-prit
abrasive. Ease the edges,
then cut lengths for the var-
ious members.

You ean use a dowel cen-
ter and a doweling jig to
spot locations and bore holes
for dowels used to join the
parts. First lay out and bore
holes in the legs for the dow-

els that join the legs to the
stretchers. Then use a dow-
el center to mark the posi-
tions for holes in the mating
rails. Join the legs and rails
with glue and clamp the
work until the glue sets. Al-
low the glue that squeezes
out of the joints to harden a
bit, then remove the excess
with a sharp chisel, After
the leg-to-stretcher joints
have dried, bore holes for
the dowels that join the rails
to the stretchers. Repeat
the same clamping and
cleaning procedures.

When the stand is com-
pletely assembled, sand all
parts with 220-grit abrasive.
Stain and finish with a clear
satin polyurethane var-
nish.—Leonard Heiferling
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REAR TRANS
MOUNT

|
UMNMNERSAL

BY PAUL STENQUIST

o things go bump in the night
DW"IE‘]’I you're traveling on a
smooth highway? Does some-

thing bang against the floorboards
when you tromp on the accelerator?
Does slimy goo ooze out from under the
rear of your car when it's parked? Do
you hear a loud clunk every time you
move yvour foot on and off the throttle?
Ignoring the strange things that hap-
pen under your car won't make them go
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DRVESHAFT

SNAPRING @) |

BEARING

DRIVESHAFT

3 o g |

b
%:‘r ” 4 ,_ ! 'Iu:

,' B T

U-joints fall in time and must
be replaced. The joint's spider

is held in the driveshaft and

slip yokes with needle bearings.

REAR UNIVERSAL

ASHER FiNICIN

FLAMNGE

LEBOLT PILIT

WASHER

HOW TO SOLVE

away. In the following sections we'll
explain the symptoms and ecures for
three common drivetrain problems:
worn universal joints, broken transmis-
sion and engine mounts, and leaking
pinion seals.

All of these jobs involve raising ei-
ther the front or rear of the car for
access. When doing 8o use a hydraulic
floor jack, properly positioned under
recommended jacking points. On most
rear-drive cars these would be the cen-
ter of the differential and the center of

L\ DRIVETRAIN

PROBLEMS

Most front-
drive cars have floor-jack support pads

the front crossmember,

mounted front and rear center. If
you're not sure where to jack your car,
consult the manufacturer's service
manual. Before lifting either the front
or rear of the car, position large
chocke—concrete blocks or railroad
ties—behind the opposite wheels.
Onee the car has been lifted, locate
jackstands in the recommended posi-
tions under the frame, rear-end hous-
ing or chassis structural members




REFEREMCE
MARKS

REFEREMCE

MARK f
1 Mark differential, flange, driveshaft for
reassembly before removing U-bolts.

Then lower the car onto the stands. If
you prefer, you can support the car
with ramps. Use only ramps designed
for this purpose. Shake the car agpres-
sively to make sure it's secure before
sliding underneath,

Universal joint R&R

A seriously worn universal joint on a
rear-drive car might clunk and bang as
vou drive, or it might cause vibration.
But the most commaon symptom of U-
joint wear is a distinet clunk that is
heard if you press and release the

accelerator at about 30 mph. To confirm |

a bad joint, grasp the driveshaft and
attempt to move it both sideways and
up and down. Wateh the shaft and joint

for any sign of looseness. 1f something

moves, the joint is worn.

To repair a bad joint on a car with a
single-cross joint on each end of a 1-
piece driveshaft, lift the rear of the car
and place a drain pan under the trans-
mission's rear seal. Then mark the dif-
ferential housing and the driveshaft so
that the shaft can be reinstalled in the
same position (see Fig. 1). Use a box
wrench and remove the two U-baolts,
four nuts or four bolts that secure the
shaft to the rear end's pinion flange,

On some carg, the nuts are locked in
place with metal tabs that have to be
pryed away from each nut before a

wrench can be placed over them. Shift |

the transmission to NEUTRAL and ro-
tate the shaft to reach all of the bolts or
nuts. On cars with U-holts, pull the
bolts from the pinion flange once the
nuts have been removed,

COnee the U-joint has been disen-
gaged from the pinion flange, pry it
away from the flange with a screwdriv-
er or pry bar,

Omnee the rear joint is clear of the rear
end, pull the driveshaft to the rear until

100

mission’s output shaft,

Removing the front joint

To remove the front joint, clamp the
slip yoke in a vise and support the other
end of the driveshaft. (Don't clamp the
driveshaft tubing in a vise! You could
distort it and throw the shaft out of
balanee.) Remove the lock rings next to
the bearing caps that hold the U-joint
spider, or cross, in the yoke and drive-
shaft ears. These could be located ei-
ther on the outside or inside of the
bearing caps.

Leave plastic retainers in place; they
will break when you press the bearing
caps out of the shaft and yoke,

Eemove the driveshaft from the vise,
and choose two sockets to press the
bearing caps out of the joint. You'll
need one socket that's big enough for a
cap to slide into—1-in. for most
cars—and another socket that
can slide into the shaft's bearing
cup hole—a %q-in. socket will
usoally do.

Clamp the shaft and two sockets in
the vise as illustrated (Fig. 2), taking
care that the large socket is positioned
around one bearing cap and the small
socket is located in the center of the
other cap. Tighten the vise. This will
press the bearing cap socket out of the
driveshaft and into the l-in. socket. 1f
the cap cannot be pressed all the way
out of the shaft, grasp the protruding
cap with vise grips and pull it out.

Turn the shaft over in the vise. Using
a drift that has a smaller diameter than
the spider, drive the spider and the
remaining bearing down through the
flange until it protrudes. Use vise grips
to pull it out.

If you have trouble pulling either cap
with vise grips, clamp the protruding

DRIVESHAFT

. Wa" SOCKET

e,

2 Use large and small sockets and a vise to
press bearing caps out of the driveshaft.

| theslip yoke dizengages from the trans- _hv voke

away from the cap with a soft-faced
brass hammer.

Inspect the old U-joint. 1f it was the
cause of your problem, one or more of
the caps is probably loose or galling on
the eross due to failure of the needle
bearings within.

The rear joint is removed in the same
way except that, on most cars, the U-
joint spider is bolted directly to the
pinion flange. If this is the case, all you
have to do is press the joint out of the
driveshaft. On Fords, vou must remove
the driveshaft companion flange—the
part that bolts to the pinion flange. This
is virtually the same as disassembling
the front U-joint.

WISE

/

CAP

3 Press caps back onto new spider. Be
careful not to disturb the needle bearings.

installing the new

Clean any debris from the yoke and
driveshaft ears. Then carefully remove
the bearing caps from the new U-joint.
If you knock over the needle bearings
inside the caps, you won't be able to
install the new joint.

Place the new spider inside the
yoke. Push it all the way to one side
and start one cap into the yoke's ear,
placing it over the spider's trunnion.
Carefully place the assembly in a
% vise. Drive the cap partway through
the ear (Fig. 3).

Remove the yoke from the vise, push
the spider so it protrudes from the
other side of the yoke, and install a
bearing eap over the protruding trun-
nion. Clamp the yoke in the vise and
tighten the jaws so that the caps are
pressed into the yoke. As you tighten,
turn the spider to make sure the trun-
nions move freely in the bearings, If
you encounter any resistance, stop
pressing and check the needle rollers to
make sure they haven't been tipped
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SATURDAY MECHANIC

& Typical rear-drive motor
maunt [GM| is attached to the
engine with three bolts. A sin-
gle bolt, passing through a rub-
ber block. joins the mount to
the chassis bracket.

under the end of the trunnion.

Install the lock rings that came with
your new U-joint. If the caps are not
pressed in far enough to allow insertion
of the retainers, place a %j;-in. socket
on each cap and press some more, As
goon as one bearing retainer groove
clears the inside of the yoke or appears
above the bearing cap (depending on
the type of retainers used), install it
and continue to press, using one socket,
until the opposite retainer can be
snapped into place.

With both caps installed in the yoke,
insert the trunnions into the driveshaft
ears and repeat the procedure,

Replacing broken engine
or transmission mounts
Broken engine mounts can make them-
selves known in a number of ways, In
some cases, the throttle might open or
close when the engine twists under
load. Occasionally, the engine move-
ment can cause a short circuit, resulting
in a stall. If your car is equipped with a
floor shift, the shift lever may move
excessively when you accelerate.
Damage to engine mounts oecurs in
the rubber core, This cushion is sand-
wiched between the steel parts of the
mount that connect to the chassis and
engine (see Fig, 4). To determine if a
mount is damaged, raise the engine
with a floor jack and block of wood
placed under the oil pan or transaxle
while observing the mounts. The
mounts are shot if: (1) The rubber sur-
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(2) The rubber has separated from the
metal; (3) The rubber has split.

To replace a bad mount, disconnect
the battery's negative cable. Then re-
maove the mount-to-engine block bolts,
Raise the engine and remove the

for this lengthy procedure,

Most rear-drive ears have a third
mount located at the rear of the trans-
mission’s  tailshaft. If this mount
breaks, the trans tailshaft may bang
against the Moorboards when you aceel-
erate. Locate the floor jack and block of
wood under the rear of the trans oil pan
to check and replace this mount.

Pinion seal service

The pinion seal of 8 rear-drive car
surrounds the pinion shaft, If the seal
leaks, gear lube will drip from the front
of the differential.

This i= a pood job for the do-it-
yourself mechanic. A lot of professional
mechanics prefer not to get involved,
because there's a chance that replacing
the seal could leave you with a howling
ring and pinion if proper pinion location
can’'t be maintained. If that happens,
the differential must be disassembled
and adjusted—a job few general me-
chanies are prepared to perform. If you
realize going in that there’s a chance
you won't end up with a perfect job and
might have to take the car to a pear
shop, you've got nothing to lose by
trying to replace the leaking seal.

To replace a pinion seal, support the
car so that the rear wheels are off the

mount-to-mount bracket bolt and nut. | ground, then mark the driveshaft, the

Install the new mount on the engine
block, then lower the engine and install
the chassis mount bolt or bolts.

pinion flange and the end of the pinion
stem (the splined shaft to which the
pinion flange is attached), so the Nange

On some front-drive cars, you may | and driveshaft can be reinstalled in the

have to remove an inner fender shield
to gain access to the enging mount. On
GM J-Cars with manual trans, you'll

same position. Place a drain pan under
the transmission slip voke seal and
disconnect the driveshaft from the

have to remaove the oil filter to reach the | rear-axle pinion flange. Then tie the
driveshaft to the exhaust pipe or chas-
sis. Wrap some tape around the U-joint
| spider so the bearing caps won't fall off,

Before you remove the pinion flange
nut, you have to determine how much
the pinion bearing is preloaded, so you

rear-engine mount bolts and nuts.
On front-drive Chryslers, the right
engine mount position must be adjusted

to provide eorrect positioning of the |

driveshafts when the mount iz re-
placed. See a dealer or service manual

=

. 1 5§ Measure pinion bearing preload with an inch-pound torque wrench before removing
face is covered with heat check cracks; | the pinion nut. Remove the rear brake drums or callpers first to eliminate any drag.

il
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can reassemble the unit correctly. To
do this, remove the wheels and brake
drums and turn the pinion shaft nut
with an inch-pound torque wrench (Fig.
a). Note how much foree is required
through several complete rotations and
write down the number for reference.

On GM cars, mark the position of the
pinion nut, relative to the pinion shaft
and flange. If the pinion flange isn't
damaged, you won't have to measure
preload for reassembly, However, you
must measure it prior to disassenibly,
s0 that vou'll be able to replace the
pinion flange if you have to. Serious
pinion flange wear is common on cars
with leaking pinion seals. Ford and
Chrysler recommend that you check
preload with the torque wrench upon
reassembly, even if you reuse the old
pinion flange.

Before you can remove the pinion
flange nut, you have to grasp the pinion
flange so it won't turn. To hold the
square pinion flange found on Chrys-
lers, GM cars and most others, use a

| large pipe wrench. On Fords, just
screw a couple of bolts into the compan-
ion flange and wedge a pry bar between
them. The home mechanic with a big

+ bankroll might want to purchase one of
the special pinion flange holder tools
that are available from the wvarious
carmakers. For GM cars, you need part
number J-8614-1, for Chryslers C-3281,
for Fords TTEP-4851-A.

After removing the nut, clean the
area around the pinion flange and seal
and place a drain pan under the flange.

Removing the pinion flange iz next,
but make sure it's marked in relation to
the pinion shaft before you vank it off
(Fig. 6). You'll need a 2-jaw gear puller
for most cars. On Fords with the big
round companion flange, you can use a
3-jaw puller. Again, special tools are
available that make the job easzier. For
GM, the tool is J8614-3 (used in con-
junction with the above-mentioned J-
8614-1), for Chrysler it's C-

FLANGE -

& Mark position of pinion shaft, flange
and |on GM cars) nut before removal.

7 l:areMIy remove the pinion seal with a
blunt chisel or with a small pry bar.

|Hﬂ!“|l'lg thE new seal
Install the new seal using a driver that
fits exactly around the outer edge of the
seal. In most cases, a smooth piece of
pipe backed by a piece of wood, an old
disc brake piston (positioned upside
down), or something similar can be
used. If you wedge the seal or distort it,
buy a new one and try again.

Special tools are available for install-
ing zeals as well. Fig. 8 shows how a
special pinion seal tool is used to drive
the seal into place. For GM ears with
8%4-in. or 8%-in. ring gear, it's J-22388,
For GM cars with TVe-in. ring gear, it's

452, for Ford it's
Tas1.-4851-B.

Once the pinion flange has
been removed, check it for a
seal groove, nicks or other
marks. If its seal surface is
damaged, it must be replaced
or the new seal will leak.

Remaove the seal from the
carrier using a small pry bar
or a blunt chisel (Fig. 7). Do
not damage the carrier. Ex-
amine the carrier bore and
remove any burrs that might
cause leaks around the seal.

J-23911. For Fords, the seal installa-
tion tool is part number TS3T-4676-A.
For Chryslers with T¥-in, ring gear,
it's C-4004 or C-3T719.

For Chryslers with 84-in. ring gear,
it's C-4076. You can spend a fortune
buying special tools for pinion-seal re-
placement, but most independent me-
chanics do the job without them.

With the new seal installed, apply a
small amount of rear-end lube to the
pinion-flange seal area and splines.
Note the alignment marks on the pinion
shaft and flange, and install the flange
in its previous position.

Install & new nut on the pinion
shaft—it's important that you don't at-
tempt to reuse the old one—and tighten
it while holding the pinion flange. If
you're working on a GM car and vou
didn't replace the pinion flange, tighten
the nut to the position that you marked
previously, rotating the pinion ocea-
sionally. Then tighten it ¥z in. beyond
the alignment mark.

On GM cars where you've replaced
the pinion flange., or on Ford and
Chrysler cars, rotate the pinion occa-
sionally az you tighten the nut, and take
frequent pinion-bearing preload read-
ings by turning the pinion nut and shaft
with vour inch-pound torque wrench.

If the torque readings aren't uniform
during a complete revolution, some-
thing is binding and the condition has to
be corrected. You should continue
tightening the nut and taking readings
until the original recorded preload
reading is obtained.

On GM cars the preload should be 3 to
5 in.-lb. more than your initial reading.
On Chryslers, the pinion nut must be
tichtened to at least 210 ft.-lb. and
preload should be no more than 10 in.-
Ib. over the previous figure,

On Fords, tighten the pinion nut until
preload reaches the specification for
your car or the figure you measured,

“hmhever 15 greater.

Warning: You cannot back
off the pinion nut to reduce
preload. If the desired pre-
load is exceeded, the center
section must be removed
from the car and disassem-
bled. A new collapsible spac-
er must be installed on the
pinion shaft, Thisis a job fora
specialist,

Onee the seal installation
job is complete, reinstall the
driveshaft. Then top off the

8 Usea special pinion seal tool [shown) or a plece of pipe o
Install il seal. Diameter of tool must match that of the seal.

differential lubricant level
and, if necessary, the trans-
mission fluid level as well. P

10
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in SMAll ENGINE
service and repair

Start your own money -

In just a short time, you can be ready (o
join one of the fastest growing industries
in America... an industry where guali-
lied men are making from $25.00 1o
$30.00 per hour... and that's just for

l.nhnrr Parts, engines and accessories add
nwre o the prnﬂts

Becanse the small engine industry has

grown so guickly, an acute shortage of
qualificd Small Engine Professionals exists
throughout the country. In fact, it"s not up-
usual for a good small engine man to he
three to four weeks bebind in the summer
and at least a week behind in the winler.
When you see how many small engines are
In use today, its easy to understand why
qualified men command such high prices
— a5 much a5 549,95 for a simple tune-up
that takes less than an hour!

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

KEEP....

rJ-_Jr

. ._‘{

65-million small englnes
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 vou
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, gardem tractors, chain
saws, mini-bikes, go-carts, snowmao-
biles, generators, snowblowers, paint
sprayers. .. the list is almost endless.

.

/ .-

No expafiam:e necessary.

You don't need to be a *born mechanic'
or have prior experience. If you can read,
you can master this profitable trade right
at hoome, in your sparetime, withowt miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you can't go wrong.

Send TODAY
for this
fact-filled

FHEE

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.

L] ]
> Making business!
—— e — e [

You receive trade secrets

and business plans.

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

Increased Income

“ve had abowt 8
years experience
repairing rmall #n-

ginéx. .. but re-
pairs were only
minor... wnifl [

started the Foley-
Belsaw Courze.”

Walter H. Strick
Campbeil, California

With our famous ‘learn-by-doing” train-
ing method, you get practical *hands-on®
experience with specialized tools and
equipment that you'll receive with vour
training plus a brand-new 4 HP engine —
all yours 1o keep !

SEND FOR FREE FACTS!

You risk mothing by accepting this

affer 1o find out how Folev-Belsaw
fraining can give you the skills vou need
to increase your income in a high-profit,
recession-proof business of your own.

Just fill in and mail cospon below (or
send posteard) to receive full information
and details by return mail, DG T TODAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
50985 Field Bidg., Kansas City, MO. 64111

There is NO OBLIGATION and

I.IIEI.! CITY. MISSOURI B41H

[J YES, pleaze send me the FREE booklet that
gives lull detaids about starting my own business in
amafl Engine Repair | understand there is no obligation

1 1
1 i
] 1
L] i
L] I
[l i
1 I
) and that no salesman wil cail :
(] [
Tells how you quickly : Hame :
Irair b0 be your gan bass g H
in a proditabée Sparetime g Address _ H
or Fubima business al 1 [
your own PLUS compiets | Gty _ [
details on -:»ur '|ll 1 I
NO K Tria 1 sue Zip .
Offer! L = 3



152K Lowest Price In The USA! 152K

aaee Computer System Sale

* Students ®* Word Processing ®* Home °® Business

E‘uu

1 52'( $379* Cq?‘ wm"lr
System . b
n:ﬁ

(MI0OXE System)

Limited Time

Purchase

r Ralders.

FREE Software W/ System

Home Filing M“:..,,.- Pefender

Musie Compo

LOOK AT ALL YOU GET FOR ONLY s 379 INDIVIDUAL]  gavE
LIMITED QUANTITIES SYSTEM PRICE LIST PRICE SALE PRICE OVER $100

@ Atari 130XE 152K Computer $249.00 $134%
@ Atari 1050 127K Disk Drive 299.00 159 All S ONLY
@ Atari 1027 Letter Quality 20 CPS Printer 299.00 159+ $3 19“0
Super Atari Word Processer 59.95 49
Atari BASIC Tutorial Manual 16.95 SYSTEM

All -:m'r'.ecr-ag cables & T.V. interface included SALE PRICE

¢ Monitors sold separetly. TOTALS 5923 9'0 ss I : 15

CALL FOR 1027 PRINTER REPLACEMENT OPTIONS rae 1ot

Other Accessories List Sale Add §9.95 for
12" Hi Resolution Green Screen Monitor £199.00 $79.95 Connection Cobles
13" Hi Resolution Coler Monitor $399.00 $139.95 Add $10 for UPS

15 DAY FREE TRIAL. We give you 15 doys to try ouf this ATARI COMPUTER SYSTEM! | If it doesn't meet your expectations, just send it back to us prepaid
and we will refund your purchose price! ! 90 DAY IMMEDIATE REPLACEMENT WARRAMTY . If ony of the ATAR| COMPUTER 5YSTEM equipment or
programs fail due to Fm.,l'-r worl-cmuns.'n.p or material within 90 gays ol pur:hus.e weg will rl-'_||'_||u|:e it IMMEDIATELY with no service "\l:.'rr_.;r"

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

Add $25.00 for shipping and handlingll Enclase Cashiers compu I ER DIREC I

Check, Money Order or Personal Check. Allow 14 Hn',lx for =
delivery. 2 to 7 days tor phone orders. | doy express mail! We Love Our Customers

We occept Visa and MasterCard, Add %25 if Air Mail 27997 M. Pe er Rd. Barrington_ Ill. 40010
€.0.D. on phone orders only. Add $50 for CANADA, PUER- = TS % ng :

TO RICO. HAWALI, ALASKA, APO-FPO orders | 312/382-5050 to order




FANCY FOOTWORK
(Continued from pege 74)

width and breadth of the weave, The
coil is encapsulated within polvure-
thane and surrounded by a firm stabil-
ity rim. The dynacoil is an excellent
shock absorber in both the rear and
forefoot areas amd maintains its cush-
ioning effect through repeated impacts.
The lattice structure of the coil also
provides rearfool control.

As mentioned, the inverse functions
of cushioning and stability are difficult
to reconcile. The shoes just mentioned
attempt in different ways to compro-
mise these functions, although there
are other brands that are just as techni-
cally innovative,

Basketball/tennis shoes
Shoes intended for racquet sports are
included in this category because many
of the movements found on the basket-
ball court can be found on the tennis
court—jumping, pivoting, cutting, run-
ning forward, backward and laterally,
and s0 on, Each of these activities
places different stresses on the foot. If
the shoe is to be effective, it must
minimize these stresses without impos-
ing on the other movements.

For example, to minimize the stress-
es of landing from a jump, the shoe
manufacturer may use a very soft mid-
aole material to cushion the foot, How-
ever, this obviously would lead to later-
al instability in the shoe and cause

{ Please tiwrn to puge 108)

n a world where microchips infest just

about every household conve-
nignce—{rom vacuum cleaners to col-
feemakers—it's httle wonder that the
computerized athletic shoe has finally
hit the pavement. Designed by Dr.
Peter Cavanaugh of the University of
Pennsylvania, the Puma RS-Computer
Shoe ($200) is intended 10 assist the
serious runner in keeping tabs on tran-
ing progress. Along with a state-of-the-
art pair of athletic shoes, you gel soft-
ware compatible with various Apple or
Commodore PCs to help runners es-
tablish goal graphs. lts circuit board fits
in a special heel housing on the right
shoe and includes several computer
chips, an inertia sensor that counis

Every Little

Byte Helps

footfalls, a battery, and a speaker thal
beeps when you've run a preset dis-
tance. Alter a run, you plug your shoes
into your compuler's game port, load
the software from the Puma-supplied
floppy disk, and learn if the distance
you've run maiches your goal for the
day. Puma says the compuler shoe s
far more accurate than a simple pe-
dometer because it's calibrated based
on your personal running style. With a
potential for keeping running records
over six years, you wind up with a
complele performance analysis. It
even lets you know how many calores
you've bumed, so pass the dessert
Contact Puma, P.O. Box 1369, Fra-
mingham, MA 01701.—T.C.

The Puma R5-Computer Shoe feeds distance run Into your Apple or Commodore PC. You
| compare actual performance vs. preset goals to get the most out of your run.
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three great
skylights

from

ENTARAMA

“WENTED"

“FIXED"

o

8 b %
';\;\IH‘.—-I-‘-"’T_T—A_E-

o= - \
R R

We have three guality built models
which will give what you want in a
skylight. . .

# attractive low profile domes—two
layers of acrylic (25% better insulator
than glass).

« removeable screen—can be replaced
with a third layer storm panel for extra
insulation.
and more. . .

= standard copper flashing of one piece
design can be installed leakproof in less
time than any other unit.

« NEW FOR 1986 — Roller shade system
featuring SUN SCREEN—energy efficient
solar screening.

— . . IIJ

Send color brochure & complete info to: PM-96

Narme

Address -

Srate
City & Tp

VENTAR 10 Cart
m Hickswille, NY 11801
SHKYLIGHTS

ue Fid
5169310202
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FPEAFORMANCE AUTOMOTIVE WHOLESALE, INC
21122 Lasasn Sirewl. Chateworth, CA 31311
B18-9498-6000
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BEFORE YOU BUILD,YOU SHOULD KNOW
EVERY TRICK IN THE BOOK.
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many owners report savings on rangi to
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Mo matter where you live, find out how you can design your next horme

to use free energy from the sun. Send $1.00 to Industries—Amenica’s leading

lassmaker— for your 40-page, full-color copy of "Living with the Sun” Write:

PG Industries, Inc., Passive Solar Marketing, P.O. Box 8727, Harrisburg, PA 17105.
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Log Home Owners

Elimlnate chinking gaps and breezes

PERMA-CHINK™ stops air
infiltration . . . cold!!
and provides
lasting protection for your
log home investment.

MNow modern materials technology has
provided an advanced chinking com-

pound that looks and feels exactly like

traditional cement mortar - but bonds
extremely tightly to the logs and
stays flexible! PERMA-CHINK ™ is the
answer to your chinking dilemma.

Excellent for intenor ard extenor apphcation
Excellent for re-sealing and protecting
Stays fexible - follows movement of legs
keal for repair ar restorations - can be applied
directly over deterhorated mortar

Suitable for all cimates.

Available in colors.

Apphcation designed lor both commercial
ard Do-lt-Yourself Accounts.

Local applicators available

For more information on 8 iasking solulion
tar your chinking neads wrife or call:

PERMA-CHINK SYSTEMS, INC.
P00, Box 2603, qu].a:. PMYA
Redmond, WA S5073-2603 (206) SR5-6050
1603 Prosser Bd., Dept. PM9%
Enoxville, TR 37914 (6153) 524-7343

FANCY FOOTWORK

{Continued from page 105)

severe problems to the player in a
number of other movements. Thus, de-
veloping, for instance, a good basket-
ball shoe iz inherently more difficult
than developing a good running shoe,
The nature of foot movements during a
basketball game must be taken into
consideration and evaluated.

Basketball players spend a great deal
of time landing from jumps. While re-
bounding, shooting or simply stopping,
this is a primary movement of the game
ani a significant eause of a large num-
ber of injuries. Absorbing shoek from
jumps should, therefore, be a primary
gmoal for athletic shoe manufacturers.

In a lab test conducted in the Biome-
chanies Laboratory at Southern Ilinois
University, landing from a height of 15
in. achieved an average vertical force
measuring 3.5 times body weight. Ina
study carried out by the Biomechanics
Laboratory at Pennsylvania State Uni-
versity, vertical forces of 4.1 to 6 times
body weight were measured when land-
ing from a rebound. They also identified
two types of landings. In one type, the
plaver touched down initially on the
forefoot and then onto the rearfoot. In
the other, the player landed fat-footed.
The data shows that a basketball shoe
must absorb a significant amount of
shock in both the rearfoot and forefoot
areas of the shoe.

Shoe manufacturers have been using
various midsole materials and designs
from similar research to develop a gpood
shock-absorbing shee. For example,
KangaRoos uses a dynacoil midsole
similar to, but thicker than, its dynacoil
running shoe. Another shoe manufac-
turer, Avia, uses a trampoline-type
outsole to help absorb heavy loads.

Rapid and forceful lateral move-
ments are also required of basketball
players. The possibilities of injuries
from twisted ankles, ligament tears or
broken ankles come from cutting move-
ments or guarding opposing players.
The cause of injuries during these ac-
tions is generally due to excessive supi-
nation of the foot. In contrast, running
injuries generally result from excessive
pronation,

Naturally, high-topped or high-cut
shoes—with high-tech cushioning and
support—have been developed by man-
ufacturers to achieve this all-important
lateral control,

Raequet sports shoes have many of
the same restrictions and requirements
as basketball shoes. Dr. Jack Groppel
from the University of [llinois Biome-
chanics Lab has carried out several
studies on tennis shoes. His research
has shown that, although tennis players
are instructed to stay on the balls of
their feet, many of the actions in tennis
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result in heel impact. Thus, a tennis
shoe should have the same shock ab-
sorbing qualities in the rearfoot and in
the forefoot as a basketball shoe., Ad-
ditionally, the lateral movements are
also quite similar, which suggests that
tennis players with ankle problems
should congider wearing high-eut, if not
high-top, athletic shoes.

Aerobic shoes

Many of the same considerations in
racquet sports shoes and basketball
ghoes affect aerobie shoes, During aero-
bic exercise routines, the participants
jump up and down and from side to
gide, run in place, hop and perform
variations on these basic movements.
The aerobic shoe must act like a run-
ning shoe and protect like a racquet or
basketball shoe. In addition, the shoe
must be very light, flexible and com-
fortable. Again, as with basketball and
racquet sports shoes, design doesn't
come easy.

The biomechanies research that has
been completed on aerobic exercise
shoes shows that the vertical forees on
the forefoot and rearfoot are quite high
during aerobic exercise, rivaling the
vertical forees in running. Thiz i not
surprising, since some of the move-
ments in aerobic exereise contain run-
ning-like footfall patterns. The jumps in

aerobic exercise are on the magnitude
of 2 times body weight. Generally, the
landings from these jumps are on the
forefoot. While running shoes have
some forefoot cushioning, this cushion-
ing is generally not adequate for the
forefoot landings, Running shoes are
just not designed for most types of
aerohic activities.

Aerobic exercise shoes must also
take into consideration the lateral na-
ture of the exercise movements. Sever-
al very good aerobic exercise shoes
have taken into consideration the medi-
al and lateral stresses of movements
like the pony step or jumping jacks.
Forefoot lateral stability is essential in
many aerobic exercise movements. The
manufaciurers of these shoes have re-
sponded by making higher-cut shoes
that give appropriate ankle support.
Extra padding on the higher top at the
ankle iz also very pgood. However,
maintaining support and making the
shoe flexible to deal with a multitude of
different movements is a difficult task.

While asrobic exercise is gaining in
popularity and high-tech aerobic shoes
are improving, there is still a significant
way to go before these shoes reach the
technology level of other types of ath-
letie footwear. Still, you should look for
good cushioning in the forefoot and
rearfoot areas. Secondly, buy a higher-

cut shoe that cushions well and has a
good lace-up system,

The perfect shoe?

What can we conclude about contempao-
rary athletic shoe design? Well, there's
no perfect shoe for evervone. Different
brands attempt to solve the same prob-
lems of foot mechanics in different
ways., While the all-purpose athletic
ghoe for all-around sports activities
must accomplish a somewhat precari-
ous balancing act, a lot of manufactur-
ers are coming out with fitness or work-
out shoes that attempt to cover a lot of
athletic needs. The Reebok entry in
this growing field, for instance, has a
Y-height ankle support and special lac-
ing for improved lateral support.

So what shoe is right for you? It boils
down to the age-old proeess of deter-
mining your needs. The budding Earl
the Pearl should go with a high-top
basketball shoe. All you Ivan Lendls
have plenty to choose from in the tennis
area. The Jane Fondas out there can
enjoy new horizons in aerobie foot wear,
The Bill Rodgers and Joan Benoits have
a plethora of possibilities in running
shoes. Finding the right shoe takes a
simple understanding of how your feet
work and an awareness of how modern
athletic shoes aolve biomechanical
problems, P
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Scientific Ranks
In tests of exercise efficiency at a major
umiversity, NordicTrack burned more

calories and provided greater aerobic
workouts.

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machine
4. A Shuffle-Type Ski Exerciser

MordicTrack's higher oxygen usage test
scoras show that more muscle mass is
involved in the exercise and more
calories are being burned.

it's Onl ical that
Hurdic'?r'n—:ﬂ Would Get
the Highest Scores

» because NordicTrack is more complete
than an Exercise Biks.

Adds important uj r b exercise.
vaidup:mre uﬂ?[g?m ﬁlgrmuuda
usage.

+ bacause NordicTrack is more thorough
than a Rowing Machine.

MNordicTrack's resistance is proportioned
according to the individual muscle
strength-no major muscles are over-
stressed or under-worked,

* because NordicTrack has inertial
resistance not available on
Shuffie-Type Ski Exerciser.

Other ski exercisers usa lass efficient
frictional resistance with a resultin
calisthenics-like fealing. NordicTrack's
unigue E}ﬂﬂhaﬂl resistance for a life-like
feeling of smoothnass and continuity

is matched only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout

Frea Brochure. Call e
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Milling/Drilling Machine 3
Working area: 84" high x 3%
X-Y coordinate table- 15%"
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LATHE

Professional Qualityl e
Cenler distance; 13.7"
Swing over bed: 517 |3

Spindle speeds; B e W=,
Drive unit: 2/3 hp —--..____-‘--‘,

catalog of
T hobby tools
Bk _&‘ hobby products co.
1y ] P.O. Box 07846
e, Columbus, OH 43207
614/445-0621

SAWMILL of hs
If 'ir_ﬁu nead good, high-guality lumber, don't et
inflated lumber prices stop your imporiant
building projects. The Foley-Belsaw goes right
o thie trees and turns out smooth, true-cut lum-
r... even beginners gel excellenl results.
Just one man (no crew needed) can easily cut
enough on weekends to save hundreds of
dollars U‘u‘E-I'pq_lgh lumberyard prices. For power
Psa fract or othar low HP diesel or elec-
rlcdun i Tnnfﬂ-rﬁcl seliing keeps price io\hv.
an NYearni
a._mnggd_ enient time paymenis may be

Send tor FREE Just mail coupon balow for
“How To Saw Lumber'' bookle! and complels facts
on the One-Man Sawmill. There is NO Obligation
and ND Salesman Will mllﬂnh;ﬂﬂ

Foley-Belsaw Co. -- -

Kansas Clty, Mo. 84111

Please send all and details in

your FREE K “How Ta Saw

Lumber''. I undersiand there ix No

e Nblipation and that Mo Salesman will
= call on me.
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ROAD VIBES

(Comtinued from page 81)

noise generated by the digital code
itself. In some players, an analog filter
abruptly cuts out all frequencies above
20,000 Hertz—theoretically, the high-
est pitch humans are capable of hear-
ing. Though this trick eliminates the
noise, some critics complain that sharp
analog filters impart & certain harsh-
ness to the sound.

For this reason, some manufacturers
use digital filters to eliminate noise
while it's still in code form. With most
of the noise eliminated before it be-
comes sound, the remaining noise is
handled by a gentler analog filter.

Still another way of eliminating noise
15 by a method called oversampling. In
this method, the digital signal is boost-
ed two or four times so that any un-
wanted frequencies remain way beyond
the audible range. Some manufacturers
use oversampling in addition to digital
and analog filters. Others rely simply
on oversampling and an analog filter.

Fancy or plain

Factors such as filtering, lasers and
suspensions aren't evident from glane-
ing at a car CD player. But other
differences are more obvious.

For example, the Blaupunkt, Clarion
and Yamaha models use a cartridge
svstem to load the dise. Instead of
sliding a naked CD into the machine,
you first load it into a flat cartridge.
Presumably, you'll load before you en-
ter your car. You'll quickly see the
advantage to this method if you ever
try to open a CD album box with one
hand while the other's occupied with
steering. The cartridge tray also keeps
dirt and fingerprints off the disc.

Car CD players not only load discs
differently, but they eject them differ-
ently, too. Some let the disc slide out
far enough so you can grasp it by the
edges. But others give you only a sliver
of the disc to handle. This forces you to
leave fingerprints on the dise surface, If
left uncleaned, dust could adhere to the
prints and prevent the laser from read-
ing the dise’s digital code.

Another difference you'll notice
among car CD players is that some
come with an AM/FM radio tuner, and
none play cassettes. Accordingly,
choosing between a disc-only and a
tuner/dise model depends on how com-
mitted you are to cassette tapes.

Many disc-only modelz feature an
auxiliary input for connecting an older,
already-installed cassette receiver.
When this connection is made, source
gelection iz done automatically within
the CD player—and as soon as the CD
ends, the cassette receiver is activated.
If there iz no auxiliary input, then
switching between CD and cassette
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receiver must be done manually. The
latest cassette receivers do feature CD
inputs, facilitating source selection by
the cassette receiver.

Unfortunately, choosing a tuner/dise
combination for your car commits you
to the Compact Dise format, and virtu-
ally eliminates your option of listening
to cassettes. That's because separate
cassette players for the car are nearly
extinet today,

But you can have your cake and eat
it, too, with two tuner/dize units from
Sanyo. Each has a front-panel input
jack that lets you plug in a portable,
battery-powered cassette player.

Other features

There are other variations among car
CD players that have more to do with
convenience than with sound. For ex-
ample, the extent to which you ean
program selections on the dise {and the
stations on the radio) varies from play-
er to player. Another variation is the
theft-prevention cireuitry in the Sanyo
FTEC-2 and Pioneer DEX-TT models.

Yet another theft-preventing option
is to simply walk away with the unit
tucked under your arm. Denon’s DCD-
C1 allows vou to do exactly that be-
cause it's mounted in-dash in a remov-
able chassis. The Philips CD-10 mode]
is also removable, but in a more versa-
tile sense. In addition to serving as a
car player, the CI)-10 can be adapted
for home or portable use.

Finally, in the most elaborate option
of all CD systems, the hardware is
virtually invisible, The player section of
Sony's CDX-A10 DiscJockey system is
hidden in the trunk along with the 10
dises it can play. A cable connects the
player to a handheld remote control in
the passenger compartment. The 10-
dise changer can also be had with an
optional AM/FM tuner module.

Back it up

A Compact Disc player will definitely
improve the sound of any car stereo
system, but how much improvement
you'll get depends on the quality of the
other components in the chain,

All car CD players need separate
amplifiers to power your loudspeakers.
Ideally, those amplifiers should have a
minimum signal to noise (S/N) ratio of
90dE to 100dB. Anything less is likely
to mask part of the CD signal.

Similarly, speakers characterized by
poor frequency response and low sensi-
tivity will only serve to muffle a CD-
based autosound system. Look for
speakers with high-power handling and
the ability to reproduce deep bass aceu-
rately. Compact Dise can deliver truly
awesome, speaker-busting bass. So
much so that if the automotive makers
hadn't already developed shatterproof
windshields, they'd have to. ™
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Turn
unsightly
brush piles into

valuable
woodchips

shreds, grinds
chips. ..

Grinds compost . ..

quickly, cleanly, efficiently. Returns mineral-
rich organic material 1o your soil. Grinds
organic matter inlo fine fragmenis for fast
decompaosition,

Shreds mulch . .. keeps gardens,
ards, neat. Controls weed growth,
cotchmen makes mounds of mulch from

leaves, prunings, garden waste.

Chfpi branches . . . use woodchips
for landscaping. Add beauty to your yard,
flower bads, frees.

Rug?ed workhorse. . . not

an electric toy . . . not abig, expen-
sive, oversized machine. Scolchmen is
perfect for the home gardener. Roll it any-
where. 3 h.p. Briggs & Stratton engine
powers 12 free swinging hammers for fast
shredding. Chips 134" branches at a rate of
10 feet per minute.

PRICED RIGHT. . . SIZED RIGHT

You must be satisfied. Try pow-
erful Scotchmen shredder-chipper in your
own yard for 30 full days. If not convinced,
return for prompt refund,

FREE BONUS GIFT . ..
SPECIAL 5AVINGS OFFER, NOW!

Dinprl. PRACENS B O # 1 Protisiomen Pl 104654

TWes! Pisase sond me complois ceiads on Socoichmen
Stumdder Creppec noudng Borus G, Money Savng Dffer,
andd prce

M
e
iy
fitatw

Satisfaction Guaranteed
30 full days home trial
Money back if not convinced

Best way to
learn a useful
skillis to get
paid while
you're doing it.

Qur many "Earn while you learn” programs have made the Air Force
Reserve one of the best traiming deals going today. We'll pay you to
learn a valuable building and construction trade rejated skill. You may
be selected to attend one of the Air Force's fine trade schools or re-
Cewe on-the-job traiming. Just spend one weekend 2 month and two
weeks 3 year with the Air Force Reserve. You'll get the training and ex-
pPErence you need to get into a challenging and rewarding civilian

career

Ask about the new G.L BilY
This program may nol be available after September 30, 1986

Call: 1-800-257-1212

Or Fll Oul Coupon and Mall Teday!
Toc Alr Force Reserve Becruiting Office
P O Box 3008

Warner Aobine, GA 31088

Name

Oy, State, £ip =

Phong Prigr Serice

AIR FORCE R

Date of Brin.
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A GREAT WAY TO SERVE



America’s Fastest Way

My name is Mark J. Reynclds and | would like
to raveal to you “For The First-Time Ever” a New
“strike-it-rich™ system titled: “America’s
Fastast Way To Become A Millionaira®,

But first, lal ma tall you about the “Magic Nine".

If you ever wanted 1o “take-part” in something
Brand MEW and Super Charged with “Excile-
mant” then you must take advantage of this op-
portunity now, for in three years it will be lost
forevar.

Let Me Explain:

About three and a hall years ago, aimost to
the day, | spent six months regearching some
material that | had gathered tagelher from two
OVerseas couniries.

There wera several young entrepreneurs, in
Europe, who were using a money-making
system that was virtually unheard of here in the
United States. It was made up of, what | call,
“The Magic Nine Steps To Success,” and It pro-
duced wp to 250,000 English Pounds (Equivalent
1o $370,000 American Dollars) avery time il was
put into operation. Myself, being one of those
people who reads everything under the sun,
knew instantly, that very few people here in
Amaerica knew anything about the system, and
the ones that did know, only knew the first
{Seven Steps.)

The last (Two Steps) which were the most
important onaes, "The Magic Ones” were still
UnKMOWnN 1o anyons.

You see, the two steps | am speaking of are
actually the “Firsl-Part"” of the system, nat the
last part.

They are the steps which allow the user, like
yourself, to start the system (with Cradit) not
cash out of your pocket.

Let Me Further Explain:
(The Part About the Credit.)

The “Number One' problam in this country 1o-
day is MOMEY. Once you have all the Money you
can spend in your lifelime, for the darndest
reason, you don't have any fresh ideas. When
you are young, and full of fresh ideas you don't
have any Monay.

That's where this system lets you get started
fast. it will allow you to start the system with
Cradit. (I am NOT lalking aboul borrowing
meneay from a Bank or any other lending instiiu-
tion.) | am talking about a different Kind of
credit, & cash cradit that vary lew people know
about.

It's Credit that doasn't aven reguire you to sub-
mit any infarmation about yoursell. Only about
the system. No personal (Credit Checks) ...
whalsoaver,

{But more about the credil part ol the system
later.}

Now it's URGENT that you learn why the
system will only work lor three years,

Wait! Don't gt the wrong idea. Let me assure
you, right now, the syatem will work for you for
three years, starting today. Ir just won 't work for
me any longer.

Here's Why:

IT | could make another thrae million dollars
llke | did over the past thirty six months, | would
da it, And | wouldn't be tailing you one solitary
thing about this “strike-it-rich system.” |
wouldn't be writing you this letter. Nor wouid |
be revealing my inside secrels. | would be just
working the system | have found and be making
all the maney | could spend.

But that's not the case. The system is only
good for three years. And there's no sense cry-
ing about I It's designed that way and there is
no way to change it!

That brings ma to this very important point. |
undarstand that mor everyome wants to start oul
with a system that can make up to $1,000.000
Amarican Dollars in twelve months. Maybe you
don't want the headaches of handling all that
money al this time. Maybe you're looking for
somelhing “short-term”™ and not long term.
That’s okay. Give me a few more seconds of
your time, and | can show you how to do it.

Let's assume for a minute thal you want to
make up to $10,000, $50,000, or even $370,000
dollars, And let’s further assume [hat you want
to work part-time only. That's okay. You can do
it. You can operate the system part-lime,
weekands only or avenings if you like, and for
tha next seven months put wp to 5370000
dollars in the bank. Leave lha system in tha
closel or under your bed for the next four mon-
ths. Then when you wanl parhaps another ten or
fitty thousand just pull the system out from
under your bed and pul il inlo operation again.
{it all fits into a single briefcase.)

Listen Closaly! What | am olfering you here is
an opportunity for you to get in on something
Brand New, 30 maybe you can live your life a lit-
tle differently for a change. Mot having to worry
aboul money all the time. Stop worrying about
the daily job you have lo go 1o every morning,
and once and for all be free from having to get
up on days when you don't want to.

Iinstead, with my system you can sit at home all
day if you like or go shopping al your local
“Shopping Mall” tinker around the yard like you
do on the weekends, or cateh a jet for the Virgin
Islands or Mexico. Never having 10 worry about
how you are going to pay the mortgage or car
paymenis while you are on vacation. Never hav-
ing ta worry about someone firing you if you are
migsing a few days from work.

You and | both know shar is no way ta liva
worrying all the tima. We have both worked for
someone who doesn't like us very much, and
would probably enjoy firing us the first chance
he got. Lel's dont make the same mislakes
twice. Take my advice, and don't pass up this
“gnce-n-a lifetime” opportunily o perhaps
become America’s Newest Millionaira. Order my
syatem now, today, before you forget abaut it If
for any reason you don't like it, sand it back, and
I'll sand your monay back the same day you re-
guest it, "No Questions Asked!" “No delays!”

Lat me level with you, Life isn't always fair.
Some of us will become millionaires bafora wa
are forty years ol age, others will die broke. And
some of us, whether we like it or not, will spand
the rast of our lives living oll Social Security,
that may or may not be in existence five years
from now. What we do with our lives now, today,
is whot counts. Darn, | would hate for my Iriends
to see me living out tha rest of my days in some
nursing home without a penny o my name.
Listen, you've gol a “Second Chance” here.

Takea it. Let's don't lal any of those depressing
things happen to you and me, Let’s “live-it-up”
have some fun for a change. Let's do some of
the things we have always wanted to do and
iet's do them Mow.

| could go on and on with all the advantages of
this system, and how much money you could
make with it. But | know you don’t want to hear
that. | know you want 1o find out, first-hand, for
yoursalf the secret behind the system. | know
rnu would like to stant making money Mow. S0
‘Il keap the rest of the story short and to the
paint.

But first, lst me tell you | know what it's like to
start a business from scralch and to watch it
fail. I've been there sevaral times. From the time
I was a teen-ager, | have always dreamed of own-
ing my own business and for the chance to
make a lof of money. | always wanted the
freedom it would give me to run my life, just the
way | wanted. | wanted to be able to crealea and
build a fortune on my own, 50 | could measure it
against the rest of the world. Bul it didn’l work
ot that way.

| used to be a sucker for all the new “Monay
Making and Success Seminar Promoters”, in
the country. I'd gat a tip from a friend, and |
would drive to a distant city just to attend a new
maney making seminar. | would get soma ad-
vice from a fellow office employee and | would
buy a four hundred dollar money making pro-
gram. You name it and I've either bought it or at-
tendad it. | have probably bought, or attended
every money making promotion on the market
today and then some. | even wenl into debt, 1o
the tune of $1,200 dollars, to start some dumb
‘Loan Brokas Business' al the youthful age of
twenty one, “What did | know aboul being a

Loan Broker? Nothing!"”

Nothing worked for me. On tha averaga, |
nevar made any money. | always seemed to lose
maoney. Bul, don't misunderstand me. As | ook
back today, | enjoyed each and avery minute of
it. (I just chalked it all up, as a Iearning ex-
perience.) But now | undarstand. The problem |
faced sach and avery time, was when il cama
right down to putling the program of business
into operation, there was one thing and ona
thing only that always stoppad me. | was losl.

There just wasn't enough good Information
far me to follow. Ok, | know they intended to do
a good job in the baginning, but thelr speaking
skills and instructions were nat encugh. Every
time | started to do some serious investigating
about a particular system or put the plan, | had
learned, into operation | came up emply handed.

PLEASE Read the lollowing paragraph carefully.
My money making system is complete, well writ-
ten, precise, detailed and perfectly undersian-
dabla. There are no If's or but's lo It. My new,
closely guarded, powerful money making secrel
can haelp you to perhaps start immediately en-
joying a large monthly incoma.

I Promise You Won't Be Disappoinied! My
Money Making System is very Creative and Very
Exciting!

Starting next month. The “Three Year Clock™

is running. If you decide to join in, you could ba
on your way 1o “Success and Fortune.” This is
an opportunity that anly comeas along once in a
person’s lifetime. Sometimes never! | urge you
to order “America's Fastest Way To Bacome A
Millionaire!” on a Free Trial Basis, Today. Next
week of nexi month may be too late. Bacause
wwen I you need help "l::ﬂhl Mow™ this very
minute, then this system will help you. But you
must order now, There are only 80 many
syslams available and thare are only 38 months
in three years, Do you get the point I'm trying to
make?
Please Don't Spend the rest of your life living
from paycheck to paycheck! Have several thou-
sand dollars lalt over avery month to spand on
vacations, a new home, new furniture, or
pernaps a new Sports car?

Don’t get ma wrong. | am not trying to get you to
purchase something you don't wani, nor do |
want you to quit your job if you are happy with it.
All | am trying to do is 1o get you 1o take a ook at
it. You just might be surprised at what you find.
Listen, evary day, brings new changes. Soma
good and some bad. Things may get better for
you nex! week, without my system, then again
they may not

But, il you decide to give my sysiem a iry, |
promise to show you an exciting and differant
way to make money that you have never dream-
ed of before. It's an “Entirely Different Ap-
proach” to making big money, thal will be
available for the next threa years only.

Besides, it's a8 “Marvelous” way io0 make
monay tha “Smart” way, that | think will take
this country by storm in the next 36 months.

Take a chance, and see if | am right or wrang.
It 1 am wrong guu have wasted a posiage stamp.
But if | am right, you may ba able 1o walk Into the
showrcom of a “Porche”automobile dealership
and hand the salesman $85,000 dollars in cash
and drive away in the sports car of your choice.
A two-door 928 5 would be mice.

Once you read the “inside secrets” of my new
system that | have prepared for you, you will ses
that this hypothatical situation may become a
reality for you—not just a dream.

Dan't lel someana, six months, or a year from
now tell you, 1 told you so. | told you that you
should get in on Mark's money making system
while it was hot." Find out for yoursalf who is
right, me or the failures of this world.

Listen Closely! | know | don't know you per-
sonally, but for tha sake of all that money that
might be loat, over Three Million Dollars, | am
g.anq to reveal lo you powearful inside secrets
that most people don't even know exist.

I will give you names and addresses of
American and overseas corporations that have
been kept hidden from the American public for
years. | will also glve you the “key to your new
found credit,” “Confidential Sources,” that are
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all in a very capable position to help you achieve
wealth like you never thought possible,

| will show you how to start the “System™ for
yoursaell and perhaps amass a “Small Fortune"
in less time than this year's “Fall Football
Season.”

Here's What You Are Going To Recelive: You
are going to receive a“SUPER CHARGED
MONEY MAKER,” a complete sel ol my ideas
angd systems writlen exactly as | use them on a
daily basis. The same ones | used, last year, to
amass over one million dollars.

It iz handsomely designed and printed by a
First Class printing organization. There are 150
pages altogether, about 130 pages of text and
about 20 pages of exhibits, pictures and illustra-
tions. (It all fits inlo a brielcase.) There are the
insider secrets to the system. How to start on a
shoe-string budget. Or how to scress (you notice |
didn't use the words: apply for) the credit. The
credit s available to anyone who owns a
syslem. You may access as much as you need.
When you neead i1, 8500, $1,000, £5.000, $10,000,
$25,000, or even $50,000. (Some peocple never
usa any, It's all up to you) In addition, there are
Start-up instructions. Hard-to-find business con-
lacts, and my own special powerful “Magic Nine
Steps.” This publication is both brand new and
the creative system you will find in it is being of-
fered for a limited tima and a limited time anly,

Don't Lat Someone Else Control Your Life. Do
somathing aboul it Today.

Order “America’s Fastest Way To Become A
Millionaire!” and Start A New Life Before the
lirme runs out,

You could start, right now, and be on your way
o your fortune by the end of next month. If you
ordar today, nol next weak, or nex! year. But
Now! Order my program this very minute, and
It me prove 10 you how enjoyable my new
money making system will make your lite. Send
$14.85 for your personal copy of “America's
Fastest Way To Become A Millionaire!™ Today!

Before | go any further. Let me clear up any
possible misunderstanding you may have.

I didn’t write this money making system and
then expect to make my fortune. | made my fos-
tune balore | wrote the first word in “America’s
Fastest Way To Become A Millionaire!™ In fact,
while we're on the subject, the year before |
wrate “America’s Fastest Way To Become A
Millignaire!” | made $1,190,000 doliars. The year
before that | made $1,000,000 dollars and two
years before that, | made $755,000 dollars. I1's
all Documented!.

The amount of money | made using my
system |8 documented and can be backed up
with bank records and financial statemants
from my Cartilied Public Accountants,

| don't wish to brag, but | must make you
understand that you too can perhaps do as well
as | did for the past three years, You may even
do better.

Here Is An Example Of What My Plans Can Dol

My Bank Deposits For The Past 12 months:

April ..., 5§ 0520700
L R £ B2816.00
Juna % 88,582.00
July Ioedid $102 620,00
August ... .--5131,848 00
Septamber - 5150 D67.00
Dclober ... - 5142 910,00
Movermber S115107.00
Decermnber o ! 1
January
February
March ... ; ..% 77,500.00
These are the facts. You can believe them or

nol. It's your cholee. But Ul tell you this, | didn't
have a let of money when | first started with the
“Magic Nine”, and that's why | designed the
system with you in mind. | wanted anyone who
was inleresied in bettering themsalves, to be
able 1o stant producing Big maney immediately.
Don'i Delay! Don't miss oul on this opportunity!

To miss out on this opportunity without ai
least taking a FREE look would be a shame. If
you pul this publication down without ardaring,
the opportunily will not be available to you
again. You may never know how Great Il Feals
Having $50,000 dollars in the bank any time you
need it for emergencies. You may never know
what it's llke owning luxury automobiles, You

may always wonder whal i's like owning
saveral homes worth over One Million dellars in
perhaps the besi neighborhaads in the country
Why don’t you place your orcer today for your
copy ol “Amafica’s Faslest Way To Becoma &
Millionairal!™

| promise you will be overjoyed
with your copy of “America’s
Fastest Way To Become A
Millionaire!” and | guarantea Lhat
this ““first-time-offered™......
Money-Making System, will nct
be found in any other book, TV
Show, nawspaper, manual, of
anything. It is my exclusive
"“Magic Nine Money Making
System.” It is all original and it is
wailing right here in my office,
waiting 1o be shipped lo you.

It you want to become Rich,

Powerlul and Successhul, in a
relatively short time, then you
owe il to yourself and your loved
ones 1o have “America’s Fastast
Way To Become A Millionaire!™ in
your hands naxi weak. I1's a “one-
of-a-kind” money making systam
that you will soon find an in-
valuable aid in seeking your for
tune in tha coming weeks and
months ahead.
P.3. I've lold you who | am, and somathing of tha
system | have created, Mow lat ma tell you the raal
feason | wrote this advertisemant. Obviously, the odds
were againgt me, from the beginning, for ever amassing
a lortune of my own. | just kept doing dumb things over
and ower again, Tloundering around, like & fish oul of
walar, Never understanding, what | was doing, or how |
was going o achleve my goals. | am ledling you this so
you will completely understand that | am mob much dif-
farant than most younhg entreprensurs in this country, |
had to struggle 1o survive in the beginning, and mone
than ohce in my life | found myself financially trapped at
the gnd of the month, With no way to pay my bitls. And
Mo way out. But | kepl plugging away, determined fo
beat those loser odds akmosl everyone is born with
MNow after three glorious years of success. I1's over with
I'm going to retireé. | am going 1o iravel arouwnd he workd,
perhaps buy mysel! a new $200.000 yacht and enjoy my
life. But batore | do all these things. | wanted just a lew
peopke, like yourself, in this country to enjoy wha | have
enjoyed. The freedom to work when | wanted 1o, the
ability to create and bulld & nest egg for the future, and
the thrill of being aple to stretch mysedl to 1he limil

Mow, | know this may all $ound a bil cormy —bul that's
how | 1eal, and | can'l change thatl, An Qpporiunity like
this only comes along once, maybe never, in 8 parson’s
litgtime, and | guess 1 just happened to be in tha right
place al 1he right lime, But you, you 100, are lucky atao,
You are In the right place, &t the right right lime, to make
the sama lhings happen (or you, Plaass don™ lel this op-
porunily alip thiowgh your hands, withoul at least let-
ting it towch you. Balieve me when | say, you are laking
na risk, Bacause you're not. Take my word for it, the
system s really worth seaing.

Whatever you decide, | want o take this last oppor-
tunity to thank you for the lime you have spent reading
my story. And to also, offer & chearful congratulations
on your decksion. | respect you lor it, | sincerely msan
that
“What If | don't like 17" — You Can Return it!

I'l Give You A Full 80 Day Monay-Back
Guarantee. f at any time after receiving
“America’s Fastest Way To Become A
Millionaira!” you wanl to return it, for any
reason, do so. | will immediately refund your
£14.95 along with my congratulations to you, for
at least having given it a try. There will ba No
gueslions asked! No delays! Just a chearful and
prompt refund.

In fact, il you still feel a little uncertain about
mailing a check to someone you don't know.
You can: Pogidate Your Check For 30 Days From
Now. | won'l deposit your 51485 check or
meney order for 30 days after you get my
materials, Ugse the new system in “America’s
Fastest Way To Become A Millicnaire!” during
that time. Then, if you don't think it's for you,
just send the materials back and I'll return Tha

|

Same Chack You Senit Me Uncashed,

Take the time “Right Now"”, Pick up your pen.
Fill aut the Express “Order Form”, and mail it in
Today! In a few days time you will have
“America's Fastest Way To Become A
Milllonaire!” in your hands. Use the information
and starl making big money with my “Magic
MNina System,” | think you'll see very quickly that
it"s everything | say it is and just by following
the step-by-step guidance il offers, you'll begin
to realize your dreams of SUCCESS as 500N as
next weeak. Or you can call Toll Frea:

1-800-528-6050 Ext. 370

Gharge your order to: American Express — Mastercard
— Wisa. 24 houwrs & day. 7 days a week. “Dpearalors an
duly Sundays 100" Nobe: Oparators can only lake
oiders, Thank You
Dan't put it off, Send the “Order Form™ in Woday, | will
give your ofded immediale attention the mament it ar
rivas, And your copy of “America’s Fastesi Way To
Bacome A Milllonaing!™ will go inlo the mail thatl vary
allefnoon
Don't Pass Up This Invitation! Order Today.
This Cffer carrles a_full Maney-Back Guarantee.
My e phane manier i 07000 4 50-4 780,
Al CORDERSY ARE MAILEDR OUT THE SAME DAY
L1 Mark J. Reynolds 1586
Y OUr EXpress Order FOrm = e me e e

: Mark J. Reynolds I
100 Glenn Drive I

| Dept. PM-66, P.O. Box 139 i
|

| Sterling, Virginia 22170
| Dear Mark, please RUSH me my copy of
| "America’s Faslest Way To Become Al
| Mitllonalre!" only with the understanding that | |
have a full 80 days to tesi your “"Magic Nine |
System.” If | am not completely satistied, for
| any reason, | may simply return "America'sl
| Fastest Way To Become A Millionaire”, and
| you will rafund the full purchasa price to ma. |
| What's more, | can postdate my check for thir- |

| please add 81 (in cash) 1o cower the cost of postage
Lnnr] handling. Thank you

—— S S S

I ty days. On that basis here is $14.95, |
| Name |
: Address :
| City :
I Eii:xa Zip l
use of the heavy package | will be sending you, i

1



Geodesic Home
Kits.

Beautiful, Efficient,
Affordable.

Maonterey Domes sells home kits for less than
many new home down payments. Completely
affordable. remarkably beawtilul. . our homes are
designed lor a et ol savings.

The most enray efficient homes on eanth..up
10 507 more than everyday homes. In addition,
consiracium GOkl are ful dra'nahc.:lly LIS CHIT
patented building system...(our 1613 sq. it
s packege s just $15.6601)

Discover Monterey Domes living with our 108
page Color Catalog and Plane Book, ORDER |
TODAY for just $6.00. Unconditionally
Guaranteed or your Money Back! |
L& ___ &N ___JN___N_ _§ _§ _§ & N |
O Pleass rush my |60 page copy of Monierey Domes

Cataleg and Plons Book, Enclosed is $6.00,

O Also please send me the Monterey Domes Basic I
Dame Asséemibly Menual lor an additional $5.00.
Order by Credit Card. Call S00-634-2255 l

{In Calif. 500-547-4663)

Mame l

Address

Cliy/Stare Zip

Send to: MONTEREY DOMES l

ﬁ' Dept. AQ-9

1760 Chicago Ave.
Riverside, Calil. 92517 l |

MONTERSEY DOMES. |
L-_———__——_J

Increase Tire Shop Safaty and

We Will Give You This Solid
Bronze Buckle.

Heawy truck whieel/nm seracing can
be dangerous

Maotor Wheel Rim Safety Training kit
has matenal and instructions to help
youd teach safe whesl/rim senicing
and help avoid neadless acoidents
Send for free kit. Post the safety
matenial. Present the program 1o your
sarvice people. Return validation cer-
fificate. And we'll send you a Moto
Wheel Think Safety belt buckle

Write: Dept. 91411,

Motor Wheal Corp. - <

Lansing, MI 48909 15/
‘A

- #

Subsidiary of The Goaoyea Tirs & Rubber Company

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS|

1. Call 1-800-841-B4674 for literoture and
prices.

1. Study literoture ond price sheet to
determine that aluminum columns are less
expensive ond easier to obtain than wood
columns.

3. Sell spouse on oll advantoges of aluminum
columns,

4. Call foctory at some toll-free number and
ploce order for columns to be shipped
immediately from stock of 50,000, Use
credit cord or mail check.

5. Schedule Soturday morning do-it-yourself

project.

b Columns will arrive in opproximately 10
days.

7. Arronge for morol support, 2 soft drinks,
1 con elbow grease, hammer, sow, level,
ond jock.

8. Follow directions ond install columns on
Saturdoy morning, eat lunch, then play

golf with friends.

Wocslfrce

Phone B00/841-8674 toll-free
Moultrie, GA 31768

I SOUARE—
aA'xd”, Bl B,
10 x107, & 1
SMART
FLUTED DEEIGM
complate with standard
cap and base .
ADDITIONAL CAPS
AVAILABLE —Scamoizi,
Corinthian and splil cap
and bass. PERMAMNENT,
' TROUBLE-FREE-will nol rol,
W warp or aplil. Repiace your
old wood columng with
aluminum. LIGHTWEIGHT,
EASY TD INSTALL —cut down
' labor coals, malerial cosls and
handling time  BAKED-OM
FIMISH — cvan baked columns
completely finished for home
ramodeling when guick
installation is reguired.
HOMES—parlec! lor porches,
anirances, colonnades — a now
idam in interior decorating

OFF-ROAD WARRIORS

{Combinned from page 78)

real, useful instruments in the dash,

Think of the Broneco I1 as the Lincoln
Town Car of utility vehicles. It has a
smooth ride and adequate handling, but
it"s ohvious that most of the effort has
been spent on styling and fabrics, at the
expense of engineering and perfor-
manee. We think the arch-rival Blazer/
Jimmy is significantly better in every
way, at a comparable price.

Suzuki Samurai

People absolutely flip over the Samu-
rai. [t's the smallest 4d-wheeler on the
market, inches shorter than a Yugo and
a foot shorter than a Honda CEX. Into
this 1-ton package, Suzuki packs a 1.3-
liter 4-cylinder, 5-speed and two rigid
axles on leaf springs.

Two adults fit in the front seats, two
kids in back. There's even a little bit of
luggage space.

Remarkably enough, the Samurai
could go anywhere the big 4x4s could
venture, It took a little longer, but it
got there. We got to thinking of it as a
4-year-old following around a group of
10-year-olds—always bringing up the
rear, but always there at the end of the
day. And, ina couple of narrow spots in
the mountains, the Samurai could elam-
ber where the big boys couldn't,

The Samurai ean run 70-plus mph on
the freeway, but it's not eomfortable
doing it. It can pound off-road, but
you're always a little apprehensive
about it. It would be best to take to
college, or to run around town, or to
have permanently at your cottage up at
the lake, ready to head over the hill to
that seeret fishing hole,

The Samurai costs half as much as
most of these vehicles, and it gets twice
the gas mileage. As long as you under-
gtand the limits of what it can do, this is
a great little dx4—emphasis on the
little—that should be easy and cheap to
own. Probably the best reason to buy
one, though, is that it's hard to take
yourself too seriously when you're driv-
ing a nutty little tin can painted fluores-
cent blue. The Samurai is just overall
fun, For the price, that's a lot,

Conclusion

The 4-wheel-drive utility vehicle mar-
ket splits into three groups. In the
sporty group, we like the Jimmy/
Blazer, followed by the 4Runner and, at
a long distance, the Broneo II. As a
station-wagon substitute, we like the
Cherokee over the Trooper. For seri-
ous off-roading, the Montero out-Jeeps
the Wrangler, and both are more prae-
tical than Suzuki's mini-Jeep. If we had
to choose one vehicle, it would be the
Jimmy—surely the most versatile all-
arounder on the market, It does every-
thing well. ™
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Start your own money making business! ({

Make up to *2
| ] | ]

even while learninql zeis easr

a at home!

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

Mever before have money-making opportunities been so No EXtra |nejuded With Your
great for qualified Locksmiths, Now lucrative regular cﬂ,tl' Loeksmith Training
lock and key business has muitiplied a thousandiold as BURGLAR
millions seek more protection against zooming crime. ALARM
Yot there's only ona Locksmith for every 17,000 people! . BECLTY
Start Collecting CASH PROFITS Right Away BYSETEMS

iraining. Covers
You're in “business” ready to earn $10 to $26.00 an hour a all phgsas of
tew days after you begin Folay-Belsaw's shortcul traiming

Eug:l;_ir H{}F‘Id-u'p
Take advantage of today’s unprecedented opporunities in et P
locksmithing for year - round EXTRA INCOME in spare time slailation. This
valuable and
we've trained have done it. So can YOU! All leols plus profes- includes all special tools and
slonal Key Maching given you with course, Thase plus prac- supplies, ONLY Foley-Betzaw otfarg

sarvicing and in-
— or fulltime in a high-profit business of your own,. Hundreds Tty RRIRACHEN
tice materials and equipment plus simple, lustrated lessons, fush BiGAnSVE IPRINIAG i ERIE

4 . rapdly expanding leid as & part of
plus expert supervision, plus business building guidance wall .l.._,l,::, Luﬂ.,f:.!h .,5,,.,,,u P
enable you the KEEP THE MONEY COMING IN! Ideal for re- .
tirement — good jobs, 100, ADVANCED Locksmithing!
: H:u“h gl'.-lnp_a- mml;lnali-urlm. in-
1 siall an : I
SEND FOR EXCITING FACTS—No Obligation Bank Safe.Depoait Hox locks,
Discover what's in Locksmithing far you — how Foiey-Balsaw's Masiar Yiota 1l find it fascinasting and high-
Locksmilh-approved fraining Can give you the skill you can depend on Iy profitable work.

o EARN MORE — ENJOY LIFE MURE

Hundreds of Foley-Belsaw trained men y. :}:ﬁ EEFEG:;L mﬁfm_mmj
have succeeded in this fascinating : ' - X QUIPMEN

and highly profitable field. . .

‘Before envolling | checked
otber cowrser amd alio avked
for advice from seveval

fockimith; im my area. They
all said yours was tops

THIS PRO KEY <
MACHINE IS

Machins a8 slone |
sdd uwp to £200 8

.. fo yoor income...

and bay the moif and it t oul
. won ¥OU 8 pan-
o YOURS T_n KEEP! ny extra with your training.
“I alway Find out all about [t! Send for FREE Facts TODAY!
wanted o be in

Just fll in and mail coupon below {or RUSH

business for myself send rd receive full informat L
o om ke by erarn mat DO T T00T? COUPON! vt i I o
SorSei There is NO OBLIGATION and NO SALESMAN Will Call—ever!

FOLEVBELSAW INSTITUTE

RUSH COUPON TODAY

David Fairbrother—Dave’s Lockimith Service
; 3 10931 FIELD BUILDING

Milwaskee, Wisconsin 53209 FOR THIS FACT-FILLED YANSAS CITY. MISSOURI 84111 I
I opened my own biskitess, spare 1 YES, please send me the FREE bookiet that
time, seven months after | enrolled and gives full details about starting my own business in
made a profit of $329 for the first week " :r.ﬁﬂc:?ﬂial;"lnl;'?a?es:#ar;dal?l.!trgl there i no oblgation

L B. A. Deberry Liitleion, Colorade m.“ET! \ I

| Wame — = .

a day. Thanks for my new start in hife,” :';:rut::;m:‘j;ﬁ?;ﬁ
Sam Walker Prichard, Alabama deltallz on our 38-0:

City
NO RISK Trial Offer! ©0PY today! State i I
...YOUCHI‘IDGHTUI]"--—-— e ————

"Moo more hard, nasty work for me. Telis how you guickly
Now | have my own business and with I train to be your own boss
hardly any effort | average around $50 in a profilable Sparetime




MODEL #120

Edge Collecior Series

Peadite, italian B% " Side Opening
Blue, Grean, White, Red or Black
3 for £104.95

2 Tl ,&M o g . o

|Tha- Edge Co., PO. Box 32848 -PMS Phoenix, AZ B5064

GET THE EDGE!

]

[]

} i‘mmm’ m‘;ﬁ:w 602- 952-.1659:
| | Ploasa Ship the FoBowing fams.  Model 108 [

! | Madat #120 Oty. __ Modal #B17 m-.-_ :
I U1 Add $1.50 Per Kit Shippeng snd Handling. Allow 10 Days Shipping, 1
| Chack or Moniey Order Enclossd Total :

G Visa MastarCand & e k. _ Exp. Dste 1

| { :N-rnt i L - :
L | Addsss NE= Sl 1
THE EDGE P e - :
COMPANY ) crthy thast | o i 31, s ol . i
PO. Box 32848 | Signature SIS T P !
Phoenix. AZ 85064 |mammrmwnmm-m-mwm 1
602-952-1659 | and police waivers and discounts I

| —— . ------------*-#--J
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Rid Your Property
nsightly Brush Piles!

Turn a mess like this...

=, ~ — ———y

= e

- = "
k :

. into beautiful FREE mulch
in Ie&s than one hmlr‘

...with the Amazing New
SUPER TOMAHAWK Chipper/
Shredder...exclusively from
Garden Way!

“It's & poweriul Chipper...handles big
branches up to 3" in diameter with easal

*It's an elficient Shredder...furns almost
any organic matter into perfect mulch and
compost instantiy!

*Revolutionary New Compacl Design...
T ways better than bulky “'oid-slyle” chipper
shraddars!

* Professional Quality...designed, sized and
priced for the homeownes|

Send for FREE
details today!

Garden Way Mig. Co., Depl. A356

l 102nd 51 & Sth Ave, Troy, MY 12180 3 13

' YES! 1 wan! to know mone about the armazing

I BUPER TOMAHAWEK ChipperiShwaddar! Please
sand me complete delails incheding prices, models

} and SPECIAL SaviNGS OFFER right away!

i Mame ____ —

| Aodress

= City

l State Zip

THE FRENCH CONNECTION
(Contiiwed from page 701

ger and about $20 per ton of freight.

More importantly, the English Chan-
nel Tunnel iz expected to generate bil-
lions of dollars a year in new trade and
tourism. The economic and stratepgic
value of the tunnel has never been
geriously questioned. Only internation-
al politics have stood in the way of
completing this great project.

The French proposed channel tun-
nels in 1802 and 1804, the latter being
Napoleon's idea for the conguest of
England. In 1880, British engineer
John Beaumont dug an exploratory
tunnel on the Dover side with a ma-
chine he invented called the mole. The
tunnel was never completed, but it was
dug hundreds of feet bevond the En-
glish shore. Beaumont's tunnel was
used in 1973 to monitor ground shifting
and other problems that might have
arisen during the digging of the new
trial tunnel. His mole machine became a
major tool of mining and tunneling.

Ready, set, go

The current tunnel design is so well-
formulated that everything is ready to
go once the funding i in place. Since
the trains will use electric overhead
lines and pantographs, they will actual-
ly become an environmental asset. To
complete the London-to-Paris run, no
new tracks will have to be placed ex-
cept inside the tunnel itself,

In my book MACRO, A Clear Vision
Of How Seience And Technology Will
Shape Owr Futwre (Willilam Morrow,
1983), 1 proposed the use of a tunnel for
ultrahigh-speed magnetic levitation
train lines. These could travel safely at
record-breaking speeds onee air was
evacuated from the tunnel. An air sup-
ply inside the train would be needed for
passengers. The advantage of an evacu-
ated tunnel is that there would be
almost no friction produced by the
movement of the maglev train.

The proposal has been given some
serious discussion, but maglev develop-
ments are still something for the fu-
ture. For the present, 80 mph seems to
be fast enough for most travelers,

Earlier proposals for the Channel
Tunnel called for motor vehicles to
move through it as in any other tunnel.
This idea was discarded for environ-
mental, efficiency and safety reasons.

It has been about 40 years since an
article in POPULAR MECHANICS and a
trip acrozs the English Channel gave
me the inspiration to work for the
building of this project. Now that the
dream is about to become realized, 1
look forward to a time when tunneling
methods are so far advanced that even
a transcontinental tunnel would be fea-
sible for America. ™
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“l Became

Financially Independent

In 2 Days!”’

]
And I'll Tell You How You Can Do The Same!
“Life was absolutely miserable until | discovered a method that changed my life
around in only 2 days. Before my discovery | owned nothing and was $14,000
in debt, after my discovery everything changed Within 2 days | became finan-
cially independent. Since then, | have acquired everything that I've desired! Listed

below are & few of them:

& Just about every luxury and exolic car you can think of

I'm currently driving a Ferrari,

® An authentic Tudor home warth over half-million dollars.

® A high performance racing boat.

& Net worth of well over One Million Dollars.
® Freedom to go anywhere and do anything!”

LIFE BEFORE MY DISCOVERY

There was a time when | was 80 broke | could
not put diapers on my baby or feed my family
Maybe you are living like | was - | pray that you
are notb,

Today, my lile is incredible, but it wasn't always
that way: in fact a few months ago, | lost literally
ewverything | had. through a bad business deal. |
didn't have money lor the car payment phone
bill, gas or light Bill. We ware living renl frea in
a Irignd's home. |1 was sad thal | was hurting,
but what was really killing me was that my fam-
ily was suffering with me! Despite the disappoint-
mant ol being in debl and unemployed, we kepl
hanging in thera — locking and searching for
something — anything

| know that this sounds like a familiar song,
but in my siluation, the results were absolulely
incradible

in one miraculous day, everything changed
That particular day, | woke up very early. | went
into the kitchen, sal down and dropped my head
fo the table. | was so miserable and full of hurt
and griel watching the hours pass by, All of a
sudden | was owercome by an incredible idea
an idea thal was so strong | instantly picked up
the phone. | made that one cerain phone caill
Just one phone call and 2 days laler we were
making $8.000 a8 month! All | made was one
phone call and in 2 days our miseries wera gone
Toraverl

LIFE AFTER MY DISCOVERY

In the next lew days, we paid off all of our
debts and began buying things that even paaople
who have worked and saved all their lives cant
afford. As a symbol of my victory over defeat, |
wenl oul and bought mysell a $50,.000 sports car,
A few days after that | wenl and bought another
$40,000 sports car.

In a few months after my discovery, | asked
mysell where would | like to live il given the
freedom and the cheice. "Califarnia.” So we
packed up everything and moved into our dream
homa rght by the ocean Yes, we were doing
and acting iotally as we pleased Lile is incredi-
hﬂil and (s all because of one very simple phone
call.

I'm completely financially independent and hava
bean since | began imptementing my method. |
have written my method In & short and simple
book that takes no longer than an hour 1o read,
| don't believe in sending you a book with a ol
of PMA and hype, My book is direct and to the
poinL | want you, as the reader of my book, 1o
quickly read it and then begin implementing my
method so that can end your financial prob-
lems onge and all within 2 days. That's right,
in 2 days from the ime you receive my book. |
guaranies it.

I'm asking $10 lor the book. Nol because the
material of the book iz worh §10 (i's only paper
and ink), but because | want you to be serious
in your inteni. | feel that | you send me $10
then I'm geing to have your interest to the point
where you'll seriously read my method If after
reading it and Wrying my method, it doesnt end
ml' limancial warries in 2 days, simply send the

k back for a refund. Onece again, | guarantee

Below are my deposits for my flirst 5 months of
operation. This can happen to you if you will fol-
low my simple mathod.

T TP T § 8248165
{tirgt month of oparation)

October «c o v v vnnnnannaseses 1343325

November . .......cc0000m201 11646218

DOCHBMDEE - . .vcainseea wmineeis 101,258.00

LT R T ) 19048261

And still cimbing $615,067.68

mathod is an easy-lo-follow formula that
-ur:: as follows: A J-minute phone call can
make you up to $8,000 per month income, and
maore, lor as long as you implement the method.

Below are just a few of the many, many test-
monials thal we have from everyday people thal
ordered my book. Molice the fime in which it took
them to change their lives.

SOLID PROOF

Mike Kohlar, Texas

Mike was a profassional orgamiaf, living off of
8 very gsmall gsalary. He did, however, have a
desire to pet ahead He ordered my book. As a
result, he claimg o have been sbla fo secura an
ingcome for himsell of $12,000 per month. The
time in which il look him lo do this was 2 daya.
In his own words: “After receiwving your book, i
took me 2 days 1o secure an income of $12.000
pear month for as fong as | wanted it.”

Karen Skelly, llinois

Karen is a 32 year old single woman. With only
a high school educalion, she was pinching pen-
rnigs o make ands meel She told me thal she
hag ardered and fried jus! aboul avery money
making idea on the markel. She claims thal our
method was the only one fhal worked for her
She aiso claims 10 have made enough money fo
be Nnancially independent. It took her 1 week
fo start making big money. In her own words;
“I'm 32 yeers old with a high school education.
Once receiving your book, within a few days |
sacured enough Income to be financially
independent.”

Ken Smith, Saskaichewan, Canada

Ken was a consirucltion worker. Ha became
axfremealy irritated with working in the hotl sun
and the idea of working for somecns else. As &
last resorl, he ordered my book. He claims fo
have been able to lock in an income for himsall
of $12,000 per month. He did this in T8 hours.
In his own words “Within 18 houwrs of reading
Four ’il:om', | locked in an income of $12.000 per
mornth,"™

Dan Cockrell, Texes

Dan wag a preacher for chrishianily, He left that
fob in hopes of finding 8 new job doing some-
thing where he would be his own boss Appar-
ently, Dan senf us hiz last $10 in hopes that this
would answar his prayers. It did indead. He toid
ws that in 3 days he had secured an income for
himgell of §T,600 per month. In his own words;
“l was fMat broke when | received your book.
Alter 2 days of applying your melhod, | locked
in an income of $7,600 per month."

FEATURED OM NATIONAL TV

My method has been featured on national lel-
evision. Bacausa of the popularity of the program,
it was aired 3 times a week lor 4 straight months.
Il has been seen by 18 million peopla all across
the United States and Canada

Financial Independence

Guarantee!

I you are not making an absolute min-
imum of $8,000 per month afler applying my
simple mathod, simply send my book back
and | will refund your original $10. At any-
time you can sand the book back for a
refund. You can't losel

Belore you do anything. call the phone number
in the space below. It's an individual that has
been able to witness first hand
the $8,000-in-2-days miracle. It is another testi-
micnial that you'll be able to hear for yoursedl,

AN INCREDIBLE MESSAGE
805-964-8246

Make $24.000 in 30 days or $16,000 in 14 days.
It you have any doubts simply order the book.
With my guarantes you will be trying my program
absolutely frea. You have nothing to lose and
$£8.000 in 2 days to gain!

Important nolice: Due 1o the high demand for
my book, please order within T days to insure
prompt delivery. Orders are filled on a first come,
first serve basis.

Exclusive Order Form [

Douwglas G. Holmes

({B5) 964-4366

5280 Overpass Rd., Suite 215 Dept 307
Santa Barbara, CA 93111

I

|

|

Dear Doug. r

| am willing to send you $10 on the |

condition thal i I'm not absolutely satistied |
or am nol making $8.000 in 2 days after

trying your method, | can send it back at |

anytime for a full refund. |
NOTE: Please enclose an additional $1

feash) to cover the cost o shipping and |

handling. |

I

I

|

|

Name

Address

City

Stare

M |, [
L Lalfomyaresidens ade O% sales tes (G0E)
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Space Shuttie
Contest

When the winners of PM’s
Space Shuttle Contest

put their experiments in
orbit, a new frontier

will be crossed.

BY DENNIS ESKOW
Science/Technology Editor
lllustrations by George Retseck

hen the seven Challenger
crew  members were
shatched from our midst
in a fiery accident earlier
this vear, there were widespread fears
that the entire space program could go
ap in smoke. But America recovered
from the shock and, determined to con-
tinue exploring space, set out to deter-
mine the cause and prevent future
Shuttle disasters. The Space Shuttle is
expected to start operating again some-
time in 1987, and POPULAR MECHAN-
13 will be among the first civilian
institutions to put an experiment
aboard. We have zelected the winners
of our Space Shuttle Contest (see
Lauwnch Yowr Experiment On The
Space Shuttle, page 68, June "84).

Certain to go into orbit is an inge-
nious experiment by researcher John
Joseph Chiment of Cornell University's
Boyce Thompson Institute in New
York., Chiment's experiment could
pave the way for future Space Station
life-support activities. He has designed
a way to test the viability of growing
plants in orbit. Chiment's experiment
seeks to measure the content of a chem-
ical called glutathione as an indication
of how soybeans might grow under the
stresses of space flight.

For his effort, Chiment has won a
Bausch & Lomb Criterion 4000 tele-
scope and an all-expense-paid trip to
the launch facility when the Shuttle
flies with the experiment.

The experiment envigions a group of
enclosed “jiffy pots,” each containing a
soybean seed, placed on one level of our
NASA container. On the next level, a
water supply would keep each pot pre-
cisely moistened through a computer-
ized pumping system. Each container
holding a jiffy pot would have a sleeve

I8
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INSULATING COVER

WATER LINES =~

DEMCCANT SLEEVE ‘I

BATTERY

| POTSLEEVE

— LAMP
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The winning experiment will measure the ability of plants to take the stresses of space.

filled with a desiceant silica gel, de-
signed to absorb moisture. When the
flight ends, the water will be turned off
and the prowing soybean seeds will be
dehydrated for chemieal analysis. The
levels of glutathione in each plant will
indicate how well the budding seed took
gravitational changes and environmen-
tal shifts as the cargo bay turned to face
the sun or Earth.

If there is room in our Space Shuttle
canister, we will also run a modified
version of the second-prize winner de-

Second-prize winner envisions forming con-
crete oyfinders in stages in Shuttie canister,

MIXING AMD
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)
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ELECTRONICS Sl == STAGE 1

gigned by praduate student Kevin F.
Hanlon of Tempe, Arizona. Hanlon's
experiment ealls for a 4-stage mixing of
metalized conerete. The results will be
of importance to NASA, which will
have to use a form of cement to protect
manned areas of the Space Station from
gamma rays. The experiment, divided
into atages, would mix the ingredients
and cast eylinders in orhit. Hanlon is
the winner of an Astroscan telescope
provided by Edmund Scientifie.

Third prize, a Celestron C-80 tele-
gseope, Eoes to James J. Secosky of
Shortsville, New York. There will not
be enough room in the canister to fly his
experiment, but it proved to be a close
third. He proposed a means of growing
blue-green and green algae in orbit.

In addition to the winners, we select-
ed four runners-up because their ex-
periments were so closely related to the
winners. Robert Edward Arnold of Al-
exandria, Virginia, and John F. Legen-
dre of Glendale, Arizona, proposed ex-
periments on concrete manufacture.
Timothy Shankland of Indianapolis pro-
posed an experiment on “dispersion
dynamics,” basically on how gases mix
in & micro-gravity environment. Anoth-
er honorable mention went to Mary
Ann Doedson of Akron, Ohio, for her
proposal to grow gallium-arsenide erys-
tals in orbit.

In all, 400 readers entered our contest
and 31 finalists were selected. We'll re-
port on our building of the Shuttle ex-
periment in a future issue, ™
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For a few hours a week, Armvy ROTC gives Joaquin Martinez a chance to
apply classroom theories to the real world.

It5 a valuable opportunity to learn how to manage, motivate and lead people.
And it provides the kind of expenence and responsibnlity many other graduates will
have to wait years for

Enroll in Army ROTC as you would for any other college elective. Then
prepare to be challenged mentally and physically. To build the self-confidence and
leadership skills essential to a successful career.

You won't be starting that career at the bottom. You'll have a very impressive
set of credentials—both a college degree and an othicers commuission in the LIS Army,
Army National Guard or Army Reserve.

If vou want to develop skills and confidence vou won't get from a texthook,
write Army ROTC, Dept. TL, PO. Box 9000, Clifton, New Jersey 070159974,

66My other
college courses
just talk about
leadership and
management.
In Army ROTC,
were doing it 99

Joaquin Martinez, Junior
Unversity of lexas, Austn




Mazrda 82000 with cap was the perfect tow
vehicle for PM's vintage sportsracer.

£4 P

MAZDA B2000
CAB PLUS
Willing workhorse

lthough we call them long-term
Y“ear” testz, this month our
ruck eount is up to 50 percent

with the acquisition of a Mazda B2000
Cab Plus pickup and the continuing
saga of our domestic Jeep Comanche
XLS. On the car front, we've added a
Subaru 3-Door Turbo coupe and sent
our Buick Riviera T Type off to an early
retirement.

Mazda B2000 pickup

With less than 800 miles on the odome-
ter, 1 beefed up our Mazda pickup's
rear bumper, added a pair of helper
gprings, borrowed a temporary cap and
towed my Rellison J4R vintage race
car from New York to Florida. Loaded
down with & half-ton of tools and equip-
ment, towing 3500 pounds of race car
and trailer, the B2000 cruised at T0
mph, never missed a beat, and aver-
aged just over 20 mpg for 3000 miles. |
was impressed.

Back home, the B2000 has just as
competently eased into service as an
everyday runabout. This particular

1.0

JEEP COMANCHE
XLS
Keeps on truckin’

truck is the very top of Mazda's pickup
line, the B2000 LX Convenience Pack-
age Cab Plus. Base price is 38545,
though the window sticker on our op-
tioned-up model reads just over
$10,000. I think that's pretty reason-
able for a vehicle which iz as truly
multipurpose as this one.

The best thing about the B2000 is the
Cab Plus. Unlike the side-mounted
jump seats in other extended cab pick-
ups, the Cab Plus hasg two surprisingly
large seats that fold down from the rear

PR PHOTO BY MOEMARN MAYERSCHN

Jeep Comanche has been a civilized work-
horse with very few complaints,

SUBARU 3-DOOR
TURBO
Inscrutible engineering

bulkhead. Two forward-facing adults
can sit back there as comfortably as in
most small sedans. And, of course, the
Cab Plus provides the secure storage
space that's lacking in a conventional
pickup truck.

The B2000 is extremely car-like
throughout. The engine is a single-
overhead-cam 2-liter adopted from the
626 sedan, as is the overdrive S-speed
gearbox. The torsion bar front suspen-
gion, coupled with the long 117.5-in.

'f‘l'i ke e fo FLL J',_'.‘_u'_.'

Subaru 3-Door Turbo presented a number of
engineering conumdrums.
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Call

SAVERD 0024

SUPER TOUGH
Heavy Duty Log Splitters

16 Ton Model, #1134 $729.00
Maw! 20 Ton Vertical, #1180,....... $837.00
24 Ton, Low Protie #1142 $1179.00

* Comeswith 2-alage pumps heavy duty slides
& beams and large oil lanks

Gas Engines
Always the Lowest Prices
And the Largest Selection!

One dL;EJ
Year {
Warranty!
Gas -~
Engines )
Horizontal Sl T
S Hp. Tecumsah %" shalt, ®8051......... $130.85
SHp. Briggs, % shalt, #8082, . _..._...... $138.85
B Hp. Tecumseh, casl iron sleeve, BO81.5192.95
BHp. Briggs, 1" shaft #8080, ............. §232.85

10 Hp. Tecumsah, cast iron sleeve, 8010 §232.95

10Hp. Tecumaah, elec starl, 860101... §250.85

3-20 Hp. Horzontal & Vertical angines avaliable st
#\SUPER LOW DISCOUNT PRICES!

Send For
Your FREE

In Mn call 612-894-831

Prices Expire
9/30/86

Friday & Ssturday Bam

Dept. 89096

B01 East Cliff Road, Box 1219 Burnsville, Mn 55337 |
Call our order dept. at | Bﬂﬂ-ﬁaa 5545 ' .

N.C. & 5.C. residents. visit our Eharlottu store!

Phone Orders
Monday Thursday Bam-8:30pm

We Ship UPS, Bus or Truck

On These.| _ame Brand Parts, Tools & Equipment!

P
H o |
\ﬁ.ﬁ_;
Log Splitter Parts
11 Gpm 2 Stage Pump, 1012 $82.95
13Gpm 2 Stage Pump, #1053, $110.95
16 Gpm 2 Stage Pump, #1056..... . 5124.95
22 Gpm 2 Stage Pump, 81047 $242.95
Standard 4-Way Control Valve, #2010 S46.50
Auvto Detant Valve, #2020 ‘4&35
452452 Welded Cyl., #202424.....5109,.95
Sx74x2" Tie Rod Cyl.. seoasz4.. $186.95

Much Mom in Stock at Low Discount Prices!

EHII\."II‘«IE‘M‘r CLEANEHS

Fain Tl S
T Typer A1 Sipe (o Bretween Price
1540  Hournd & B 5w 1 $17.00
150 Squarr &7 BT 90 00 10
194 Britangular b= W F= 11 §= 17 SIT'M
$17.00

if

J 1
Trailer Part
High speed hob & Spendis £at, 2000/ 1h capacity 4
boll circle, 4 hola. 2 hubs B 2 spindles. dus! caps,
lapared bearsngs, lug Bolls & coller ping  §34. 05/ st

High spaed trailer wheels & tires. Fils all 4 hale baat
& snowmaohite trailers

ltem# Sire Py Cap Sale tire oniy
1211 AR0xA L 500 s 1905 $15.95
1212 570x8 4 TI5hs $20.95 324,95
1218 480212 1 TAD b $32.95 £24 05

Trailer springs 1% wide wisye center of 25%"

LB Capacily Springs  Leafs Sale
1250 10060 b 2 2 B20,00/pr.
1281 2000 Ibs 2 3 822.00/ps.
1252 3000 Ibs z 3 825,00/ pr.

Single Spring Sel Shackle, llem# 1255 98.50/pr.

Don’'t Be Without Power

Ideal for home
owners lammers
contractors &

vacationers

1 YearWarranty

Generators

4000 Watt. B Hp. Briggs. 71 amp My LR

AFIEas A vt 1 15 T sag? 95
41 Mfema 18403
$474.95
S000D Wal. 11 Hp. Briggs, 47 amps - 12004
ST &0 wrdtn et 51174 00 neims 1 E404
3579 95
SOO0WaN w aler stard | st 51 MN5 leme 184058
Al are af conlimuanes watl rating 55?9 95

{1 Year Warranty on Above Geaneralors)

st LIty

A D00 WaN, w el

B - 2
1,000 ib.
Capacityl
List $349.95

$177.95
4’ x 8’ Folding Trailer

Faatures:

@ Heavy stesl frame with tough baked on
@ snamal finkeh

@ Laaf spring suspansion for smooth ride
® Reinforced tongue for added stabllity
® 1% ball hitch

® Stake pockets 8o you can sdd 2x4 stakes
@ Popular 480 x B high spaad tires with
® 4 bolt wheels

@ Staal fandar

@ 4 solid rubber aasy rolling casters

@ All lights & reflectors Included

{must go truck Iraght collect)

lhem#® 1257
Ship Wt 222 Ibs

DOUBLE BARREL KIT, when used with

| 1 above kit will convart it into a doubls
| barrel stove. The secondary gQases are

trapped and create greater alficiancy as

thay traval through the lop barrel.

1 #18057, Wi 10 1bs, Lisi $39.85

Utility Trailer $124.95

Complete road ready kil, Easy assambly with hasir

fools Load capacily 1060 Ibs Bed size 40" x 48

Includes fenders. List $279.00 tems 125432
[will ship 48 states for $30.00)

--------------'_---------1

, BARREL STO‘U’E KITS o "

| STANDARD KIT, |5 111% cas! lron and wil
§ converl any 55 of 30 gallon barral drum
o an afliclen! and economical wood

| burning haatar. A SUPER VALUE!

I =15058, Wi 37 1be. Lini 549 95, ..

——
—

.$18.95 |, |

..... $11.95
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TODAY’S EASY LIVING PROJECTS
IH)TIHEEFFﬂﬂﬂlESS
STAPLE GUN OF

Fealures:

® On/oll sabety tngger iock
& Coanpact design, garlect

» Sndid-staie sleciromic cwrcutng

LR

¥

# Hand-contoured handie lor lirekess handling

= Rugged kghtwesight. hi-impact durable hoasing

® Lses 6 staple sires from 1747 to 808 and ceillibe

& All-gleal channel & (reck Tor mon-waaring
Jam-presal perlomrance

Put Trigger Squeeze Power to work for you with the speed and ease of fingertip pressure.

_TOMORROW...

e (LA N Y
haugen b dumind s

& cha sgat, or 100
atbuer do-il-yoarseid
prijects

e gy @ p ety o ety in iy
[ T ———

Made in LS by:

am Hl\rhlll Street, Saddie Brook, NJ I:IT'EE-Z -
In Canada 6505 Metropolitan Exsl, Monireal HIP 149, Que

80,000 + boaters
have a Dole Kit on
their outboard
motor. Its unigue
design gives full

of your hand with
the patented
non-electric
double action
hydraulic pump.

SAVE UP TO
50% OVER
OTHER MODELS!

control in the palm

UP to 40hp
TILT

FOR FREE INFO.,

JNOE. 4th
P.0. Box 1987 PM

40 to 150hp Up to !Eﬂhp
TILT HD TRIM-N-TILT

WRITE OR CALL 1-800-245-0357
DOLE KITS Manufa:tured In KS Call Collect (316) 663-B361
BY ARROW MACHINE INC. rname

Address

City _

Hutchinson, KS 67504-1987  State

Zip

122

SAVE =

MONEY! __siox

-RISLOMNE

'“"'-‘ilNE -rnsnﬂ'

IIISI.OHE IIEI'LAGES
A QUART OF OIL
AT CHANGE TIME

or when you're down a quart

RISLOME may cost a few cenis mora than
mator oil additives in small cans, bul remam-
bar — RISLONE |s a big QUART yeliow, red
and black can and saves the cost of & quart
of your regular meofor oil, loo.

For over 50 years, RISLOMNE has been used
by millions of molorists to remove gum, sludge
and warnish from their car's engines. These
parformance robbing deposits shoran the e
ol engines and make il cost more o oparate
them. RISLONE keaps angines clean and &
clean engine starts easier, runs better and
lasls longer.

Get RISLONE today at discount stores, retall
aulo chains and parts slores everywhere.

FREE: 32 page LUBE TIPS
booklet. Information, ideas
and discussion about fmh—
lems, performance and lubri-
cation. Send sell-addressed,
stamped envelope 4% x 6%
or larger.

THE SHALER CO.

Waupun, W1 53963

In Canada: Warran Fl:hgln‘FnEn.. Lid.
Soarborough, Ontarle, M1R 4G2
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TECHNOLOGY
UPDATE 9/36

secrets Of the deep tucked inside the stream- video cameras and other sei-

lined hull. With outgide sea  entific probers—will be able
or over 25 years the A  free-swimming craft pressure reaching 10,000 to tell us much more about
French-built  research  will observe the sea bottom  psi, the total force bearing  the secrets of the deep, and
sub Trieste has held the inJapan's territorial waters, on the sphere, just inches thus find real treasure.
world record for the deepest  looking for sources of miner-  from the crew, will be over
dive 20 ft. Now, als and elues for earthquake 100,000 tons.
is mounting a projec 1 prediction, Already in construction,
the record and do some pro- The erew of two will ride this new submarine—with
specting work as well. in a 3-in.-thick steel sphere il sonar, remote sensors,

POPULAR MECHANICS & SEFTEMBER




TECHNOLOG@Y

UPDATE 9/36

Night
vision

What has 16,354 eves aml
sees in the dark? It may be
|'|_1."_|1J_( overhead right now in
the form of a Northrop
equipped Navy F-14 Tom-
cat. If the Defense Depart-
ment gives the j_-u-:llu-.'|-|,
jets equipped with a special
under-the-noge TY camera
{far right ) will soomn be able to
|'|_'.' at night and in el weath
er with pilots seeing davlight
on 4 sereen. A tiny chip with
more than 16,000
(right) picks up hest from
the image received by the
camera (illustration). The
heat s transiated into a day-

SEMNROTS

light picture with the help of

| t'(lhl]'l'll'l('l' i hl I:!I'l.l..

Private TV
goes global

Lotz of big companies use
satellites to connect varions
plants for major television
buziness conferences. But
'l.'.','ﬂu: Laboratories has tak-
en it & step further. With the
help of the Private Satellite
Network, Wang has set up a
full-time worldwide televi-
gion network for its own us=e
24 hours a day. The network

taps into the transponders of

MNELTRAL DEMNRITY FILTER

-
-
1.
§
OPTICAL

TELESCOIPE

OPTICS

#ix datellites and uses main
receiving like the
one shown at the right to

stations

GYRO

FOCAL PLANE ARRAY

COLD SHIELD

provess Lhe sipnals, Wang
officials can eall a conference
of employees at 17 locations

an in-

avound the globe in
stant. Several other major
companies are following suit

Helper won't
do windows

Need help with the house
work? Tozhiba iz testing &
new robot that dusts, vacu-
ums,  seruhs oamnd  owaxes

floors, and serves as & night

watchman. But, it won't do
windows, or anvihing else
that requires arms o hands,
The robot won't be availahle
herve until 1887, Toshiba s
reparted to be working on an
advaneed version, but win
dows are still out.

Catching
the wind

Sandia National Laborato-
riez later this vear will begin
operating the largest verti-
cal turbine, or eggbheater,
windmill in the world. The
DiW-kw,,  1hd-ft
located on the Texas high
plaing near Amarillo, The
Bandia turbine iz twice as
large as the next bipgest
l':q.f;.!'ll".'l[l"r. Kt"l'\ -|t'.-|!_5r|,
lightweight plasties and oth-
er technologies promise to
make it the most efficient
wind machine.

turbine i=




New Shuttle
booster design

While NASA works on get-
ting the Space Shuttle pro-
grsm back in orhit, subcon-

tractors are offering ideas
for improvement of the
ship's safety. Aerojet Gener-
al, a major rocket contrac-
tor, has Ao wied 2 new de-
sign for the Shuttle's solid

lHil BLers, sounce |IrI

rocket
the explosion that downed

the Challenger earlier this
vear. The booster would be
cast in e Erim't' rather than

four, eliminating field joints

PROPELLANT

where a rupture could oceur.
The interior would be rub-
ber-insulated. Aerojet envi-
Slons usmE existing motor
casings. It could have the
first model ready next year.

A snap-on
rescue vehicle

The Air Foree Aeronautical
Systems Division at Wright-
Patterson Air Force
Ohio iz building a new air-
cushion rescue vehicle that
could be attached to the wing
of a C-130 aireraft. The Hil-ft.
vehicle will carry firefight-

- e
MASE 1N

—

ing and rescue equipment
andd can b flown toa site and
.-:||.u|||w|i off the amreraft for
hurry-up work, It
testied in 18957,

will be

Lifetime
disc brakes

Reed Grundy and a team at
PPG Industries have de-
signed an all-composite car
Lo demonstrate the capahili-
ties of new materials. One
proposal is an “inside-out™
brake, where the high-tem-
perature composite dise is

coated with racing-car frie-
tion material. The brake pad
is made of cast iron with
cooling fins and holes. By
making the dise the friction
source instead of the pad,
the friction area is increased
a dozen fold and the dises
eoull conceivably last morve
than 100,000 miles. Some
racing cars now use carbon-
fiber dises, but with conven-
tional friction pads.

Proposed PPG brake

design reverses the usual
materials. employing
friction material on the

disc and cast-iron pads to
Increase brake life.

/

CASTHRON
PRESSLIRE PAD

e . L —




TECHNOLOGY
UPDATE 9/36

Realistic
war games

To be safe in real war, sal-
diers and machines must be
trained and tested with real-
ism in peacetime. Unfartn
|!':|.1t'|_'|.'. mnst WaAr Fames anre
just that, pamesz—especially
'.'A.'hl"]l l|.h||' ('Il'lrll'lil: ir1\'1rlk't'.4
expensive tanks. Bot now
accurate marksmanship can
be achieved, military tactics
can bhe prract ieed and real
SCOTeE [ el —without dead
or wounded, or destroved
tanks. The Talizsi shot 2imu
lator being developed for the
LLS. Army seems like war,
but 1= just smoke, lasers,
firecrackers, lights and little
computers. While the gun-
ner aims, the lgers track a
gshot., The strap-on system
grores hits or misses for both
gunner ancd his instructor
commander, and aidis a flash
for the shot, and bange with
red smoke for the hit

Little tank,
big shot

Teledyne has developed a
new idea for the 1.5,
Army's light tank prototype.
Called the AGS (Armored
Crun System), it has a 105-
mm autoloaded cannon that
ean fire more than 10 shots
per minute. The AGS can
speed up to 50 mph,

Mechanic
in a box

Finding and fixing an elee-
tronic fault in the complex
maze of wires and black box-
ed of a hirh-tech Oehter
could keep a plane on the
gprotund for davs, even
weeks, But a new electronic
repair brain, the prototype
AIMES, will fix and diag-
nose electronic problems as
they oceur in flight. This
suitcase-siged computer fig-
ures out the [H!'I'II‘I|F4I]I anl

l‘.|~]|.~= th Itw:'h;ulh-.

126 POPULAR MECHAMICS = SEFTEMBER 1986




TEATICHN BY LB I

SAMPLE
EXTRACTION -
PLATE

EXPERIMENT
ARMPLIL -

FLRNALZE
HOT J0ME -

Made in

space

Seientistas have discovered
that some high-tech eomput-
er eryvstals prow better in
the microgravity environ-

ment of space, To cipitalize

on this diseovery and to test
space manufacturing tech-
nigques, the International
Space Corp, is planning to
put & special furnace on the
next available Space Shut-
tle. The furnace will heat
then freeze materials to pro-

duce several varieties of in-
frared and semiconductor
erystals. The fully automatie
furnace will fly in the Shut-
tle’s cargo bay. While the
Shuttle is in orbit, the fur-
nace will make crvstals unas-
sisted. Crystals produced in

E

SARMPLE

~1 PLATE

HYDRALILIC
CYLMNDER

the weightless space envi-
ronment  are expected to
have fewer flaws and a more
regular structure than crys-
tals that are made on Earth.
And the hypereleanliness of
space will prodoee flawless
semiconductor surfaces.

Computerized
repair manual

When you're 300 miles up in
space, vou can’t just run to
the hardware store to re-
place a part. The job has to
be done right the first time.
To look over the space tech-
nician's  shoulder, Boeing

Aerospace has developed a
voice-getuated computerized
repair  manual/zupervisor,
The astronaut talks into his
helmet for advice and is re-
minded what to do and what
tools to use. The system is
being tested under water,
where conditions resemble
the feel of space.

New rail car

for commuters
The Advanced Light Rapid

Canada eould be the new
wave for commuters. With
compasite  eonstruction

FOPULAR MECHANICS » SEFTEMEBER
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Transit rail car by UTDC of

and linear induction motors,
the ALRT is strong, light,
very energy efficient and
quiet. The first units ap-
peared in Vancouver at
Expo 86, Detroit will have
them next year and Japan
wants  to  pmport them

to ease traffic. Ml




LONG-TERM CAR TESTS

(Continwed from page 1240)

Cab Plus wheelbaze, gives a ride gofter
than that in our long-term Subaru 3-
Door. Handling with the Bridgestone
SF Radial tires is adequate by automo-
tive standards, terrific measured
against other light trucks.

Add power steering, power dise
brakes, ecruise control, cloth bucket
seats, a decent stereo plus lotz of
sount-deadening  insulation, and this
truek turns out as easy to drive as most
small passenger cars. The only common
convenience Mazda doesn't offer are

power windows and power door locks.

Owr  truck iz painted 2-tone
white/wine ved with a red tweed interi-
or, At first glance, it seems almost too
pretty and car-like, not macho enough
for many truck buyers. But we've now
completed 4600 miles, most of them
either towing a trailer or heavily load-
ed, and the B2000 is as fresh as the day
we picked it up.

Not one thing has gone wrong. Fuel
economy, when not loaded down, ap-
proaches 30 mpg—and my wife iz just
as happy driving the B2000 instead of
her usual 626 sedan. This is the first
time that has happened in the 15 years

Ba|un

128

['ve been using a pickup as a second car.
So far, the B2000 has been a resounding
suceess. We'd hop in it and tow & race
car to California without a moment’s
hesitation—or we'd run down to the
neighborhood post office. The B2000 is
equally capable of either chore.—R.T.

Subaru 3-Door Turbo
The new 3-Ioor is identical to Subaru’s
familiar sedan and wagon models, ex-
cept for the body, which has been
turned into a sleek hatehback. Fold
down the rear seat and there’s an excel-
lent amount of luggage room. Drive-
train consists of the time-honored Su-
baru 1.8liter, 111-hp turbocharged
flat-Four, with 5-speed transmission
and 4-wheel drive.

In everyday use, this Subaru pre-
sents an odd set of engineering compro-
mises, The 3-Door Turbo has been giv-
en the same stiff suspension, “Europe-
an” interior and Bridgestone Potenza
tires as the limited-edition RX Turbo
sports sedan. As a result, the ride is
Jigely enough to erack your fillings, yet
dry road cornering iz a wobbly affair,
There's lots of engine noise and torque
steer under acceleration, yet the 3-
Door really isn't very fast in a straight
line. The Bridgestone Potenza tires
stick wonderfully on dry roads in 2-
wheel drive. But in rain or enow, when
you shift into 4-wheel drive, these high-
performance tires don’t have enough
traction to take advantage of Subaru's
proven 4x4 system. We think the 3-
Door is an excellent eandidate for Good-
yvear's new Eaple GT +4 all-season per-
formance tire.

In 304K miles of driving, we averaged
22.5 mpg. That’s not as good as we had
hoped for. On the plus side, the 3-Door
has been dead reliable, nothing has
broken or gone wrong, and with the
exception of the too-stiff suspension,
it’s been quite comfortable even on long
trips. It's alzo beautifully put together.

The best part of the 3-Door is the
interior. The neatly trimmed cloth
bucket seats are comfortable, the con-
trols are all easy to find and use, the
analog instruments are great, and Su-
haru's one-touch power window switch
ought to be standard equipment on
EVETY Car.

Our next step is to try a set of Eagle
(GT+4 tires. Perhaps they'll help tame
the ride and handling of what otherwise
iz an enjovable combination of style and
practicality. —#.T.

Jeep Comanche
Our Jeep pickup has been truckin’ right
along after a trip to the dealer to have a
leaking rear transmission seal re-
placed. Our only complaint has been
fuel economy of 1316 mpg in normal
commuting. But conzidering the mas-
{ Please turn o e 1)
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Fuel Injection Cleaners

Just Became Ohsolete. |:E:a
- 4 DRAWER STAND

iy — AETAIL *419%0

MNow there's 104 + Fuel System Cleaner,
104 + Fuel System Cleaner does an incredible
job of cleaning your fuel system.

But it doesn't stop there.
It also cleans your carburetors. Your fuel lines.

+ BALL BEARING CASTERS WITH BRAKES

SAVE %50 MORE

by ordering RETAIL *7280%

And everything else in your fuel system. CLEANS e onl s1 99
Plus it prevents rust, comosion and buildup of INJECTION y AN
dirt, gum and varnish. And helps keep intake X

valves, smog control valves and manifolds SYSTEMS. v

Y : FUEL LINES * FOUR LARGE DEEP DRAWERS

104 + Fuel System Cleaner does all that. All in AND « EXTRA BULK STORAGE COMPARTMENT
one easy step. _ * PATENTED LOCKING ARRANGEMENT
Did you expect any less from the worlds No. 1 JREGEITEIEEY * DOUBLE WALLED CONSTRUCTION

brand of quality fuel additives?
104 + Fuel Systemn Cleaner.
You'll never settle for

cleaner again.
* COMBINATION  only _293
STANDARD FEATURES—BOTH UNITS
ORDER DIRECT: * Designed for the Professional
* H G Quality Steal
SKICKOAS" T-ohirt L e ko Conarcion
:..U:;urbé'ﬁ oL « Full Length Finger Tip Drawer Pulls
- . = Factory New—Made in US.A,
g':l"'ﬂ] gﬂﬂef_m;l?ﬂ“ﬂs'é L Hi-'I'El-::ir"IlI E:;nearmg ;.nDeslg-n
izes — 56,
S, M, L, XL— TO PLACE ORDER OR FOR MORE INFORMATION
Specity color and size. CALL MON-FRI BAM-5PM - CENTRAL TIME

= &=

TOLL FREE: 1-800-334-5959
IN ILLINOIS: (312) 451-7550

SHIPPED FRENGHT COLLECT « DL RESIDENTE ADD T BALES TAX

DANGER

HARMFUL DR FATAL rmm:l;
OCTANE BOOST CORPORATION Covimtes pateclaui e
Box 271148 P.O. BOX 1567

Dallas, Texas 75227

BENSENVILLE, ILLINOIS 60106
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LONG-TERM CAR TESTS

E GUARANTEED

FOR THE LIFE
OF YOUR CAR.

00990000009000900009999990000099999909999009000000 R

THE WORLD'S FIRST SYNTHETIC WIPER.
Tripledge blades are made from DuPont
Mordel—the same material used in 50,000
mile radial tires. Tripledge wipers will naver
tear, crack, split, rot, dry out or stick. Not
affected by ice, snow, blazing sun, smog or
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

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

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

CALL TOLL-FREE 1-800-847-0653

o gend chick, money-Crder or cand number and eapiraiion date of your Visa of MasterCard.

Pennsyivania ressdents add 6% sales lax

TRIPLEDGE WIPER CORP., P 0 Box 369.C, Bensalem. PA 18020

i KI‘W'TU" |_,|T|J.J.JJ|JHT L_:-I:'.-"'

We guarantee Tripledge Wiper Blades
for as long as you own your carl No
other wiper blade can offer this guaran-
tee. If you are not completely satisfied
you geat your money back.

OODDDPLILDLEL L."Wfﬁ

0000000000 D

AIR-FLD DESIGN. Biades won't lift in

high winds, speeds. 6 claws grip
firmly, distribute pressure avenly.
PATENTED DESIGN.

Protected by U.5. Patent 4473818,

PRICE PEH PAIR ONLY

+%1.9%
aPepping & hursdling
mllm
year of car.
)
-

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
LASERS. PHASERS for shisck wane wyapnes . burmimg
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Wik W MOTORS, DIGHTNING  GENERATION
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GUNS, INFRASUNKS anl ULTRASONIC DEVHCES
SHOCK and STUN GUS PRUJECTORS i pepsnal prise
s SEE 1% TOT AL DARKNESS. LOND BARGE Vi
TRANISKITTERS. DMRECTHIMAL MICROPHONTES. 1N
TRUSHIN DETECTORS v securiiy - SATELLITE. TV
ENFREY amd INSECT RODENT KILLERS. REPELLORS
Toe b howme SEND S1mb FOR CATALOG OF PLANS

KITS AND CUOMPELTEDR ITEMS TO

INFORMATION UNLIMITED
BOX Ti6, DEFT ME

AMHERST. NH aM3)
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and eeing Deighl, colprful Bacor
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oSNNS, OF ERywhere people
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(Comtinued from poge 188)

sive face that this “compact” truck pre-
sents to the wind, the drag generated
by an open pickup bed, and the auto-
matic transmission with V6 engine,
that's really not much of a surprise. Its
EPA city/highway ratings are only
17/19 mpg. (With the 2.5-liter Four and
manual transmission, the ratings are
2327 mpg.)

We've only ventured off-road a few
times in the Comanche, but it always
got us back with no sweat, The real
surprise is its comfort in everyday driv-
ing. Although a bench seat might have
been more practical, the deeply con-
toured buckets we chose gave plenty of
side support in cornering. The knobby
Goodyear Wrangler radials are about
one-third worn in 9000 miles, which is
about par for chunky off-road tires used
mainly on the street. We'd do better by
giving up the macho look in favor of a
good all-seazon passenger tire,

There are a few plastic buzzes start-
ing todevelop in the dash, and the truek
really sounds strained and unhappy at
anything over 656 mph, but then it was
designed to be an everyday workhorse,
not a high-speed GT car. We're real
happy with this Comanche, and the 170-
hp in-line Six rumored for "87 models
can only make it better.—W.H.

Buick Riviera

When we turned our star-crossed Rivi-
era T Type back to the Buick dealer to
fix a number of electronic premlins (see
Long-Term Car Tests, page 130, June
'86), he was surprised to find that there
were no parts listed for the keyless
entry system. In fact, he couldn't find a
keyless entry system available for the
Riviera in his order books. And that's
when a fascinating behind-the-scenes
story began to unwind.

It seems that this particular Riv was
a so-called “preproduction car” that
was pretty much hand-built before the
normal aszembly lines started up. It
didn't even have a Vehicle Identifi-
cation Number. It was intended for
use in press previews, auto shows and
airport displays, but was never meant
to undergo normal day-in, day-out
service, That's why it had been given
to us for use as a project car. When
we're done re-engineering it, the Riv
will be returned to Buick and
dismantled, as preproduction cars
always are—they are never sold to
the publie, simply because many of
their parts are fragile, handmade proto-
types. Because of this, we are with-
drawing it from our Long-Term Test
fleet. Buick is replacing the fragile,
handmade pieces with production
parts. When this is done, look for it as
a future PM Project.—W . H.
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FAMOUS NATIONALLY ADVERTISED

domm GAMERA

With -
Accessories*

Only

Sorry...Due to manufacturer's
request we are unable to
reveal the brand name of this

Famous 35mm Camera during
this market research study.

As part of a nationwide advertising
campaign, the New York importing
firm of the Direct Connection will give
away one million (1,000,000) of its
most expensive 35mm cameras with
accessories for the astonishing low
price of only $10 each to the first one
million persons who write to the com-
pany address (below) within 30 days
of publication date.

These cameras are not copies. These
are genuine famous brand 35mm
cameras...compatible with virtually
every camera attachment made by
the highest quality manufacturers.
The new 50mm color optical lens
with a 16 lens speed lets you take
better pictures even in insufficient
sunlight. There's even a built-in
exposure meter with four (4) inten-
sity modes to ensure a clear, sharp
picture no matter what the light
conditions are.

The new super sharp, see-through
viewfinder with parallex correction and
the preselected focus control makes it
incredibly easy to take sharp, focused
pictures without wasting a lot of time.
Flash attachment is simplified with
the “hot shoe” flash holder (A feature
found only on better cameras).

Not only the most expensive, but also

— _,.-/

the fastest selling 35mm camera ever
sold by this giant New York firm.
Precision crafting of the newest space
age materials makes this camera
rugged, yet light enough to always
take along. *Complete accessories
include a leatherette carrying case,
protective lens cover, and clip-on
shoulder strap.

These famous 35mm cameras will
not be sold at this price by the
company in any store. To obtain one
at this special promotional price, mail
this original printed ad to the company
within 30 days of publication date.

Each camera is covered by a full one-
year money-back guarantee and will
be replaced by the company, free of
charge, if it ever fails to function.
There is a limit of two (2) cameras
per address at this price, but requests
which are mailed early enough (within
15 days of publication date) may
request up to five.

To obtain your Famous Brand 35mm
camera with accessories, mail this
original ad together with your name
and address and $10 for each camera.
Add only $2 shipping and handling no
matter how many cameras you are
requesting. Mail to: The Direct Con-
nection, Dept. 4807, 37 West 26th
Street, New York, NY 10010.

FULL ONE YEAR MONEY-BACK GUARANTEE

POPULAR MECHANICS @ SEFTEMBER 15986

HI-TECH

SALES, LTD.

STATE OF THE ART PRODUCTS

PORTABLE
GENERATORS

AT WHOLESALE PRICES
1000 WATT CAMPING GENERATOR

IHP
ko

RETAIL ®G459%

only 299

= 1000 WATT CONTINUOUS POWER

= 120 DUPLEX RECEPTACLE

= 10 AMP 12 VOLT D.C. BATTERY CHARGING
WITH LIGHT & CABLES

= SHUT-OFF SWITCH

= LIGHTWEIGHT—EASILY PORTABLE

|

4000 WATT HOME GENERATOR

= 4000 WATT CONTINUOUS POWER

= 120 & 240 VOLT DUPLEX RECEPTACLES
* CIRCUIT BREAKER PROTECTED

# CONVENIENT CARRYING HANDLE

STANDARD FEATURES—BOTH UNITS

= Power for Furnace, Sump Pumps, Applances,
Tools, Power Fallures, slc. - (To Rated Watis)

= Nationwide Service—1 yr. Limited Warranty

= Briggs & Stration 4 Cycle Engine

= Spark Arrestor LoTone Muffler

= AC and DC Circuil Breakers

* Quality Copper Windings

= Sealed Ball Bearings

= ibration Dampers

* Finest Quality, Factory New—Made in LLS.A.

+ HiTach Engineering and Design

| | TO PLACE ORDER OR FOR MORE INFORMATION

CALL MON-FRI BAM-5PM - CENTRAL TIME

-

TOLL FREE: 1-800-334-5959
IN ILLINOIS: (312) 451-7550

SHIPFED FREMIHT COLLECT = |LL. RESIDENTS ADD 7% BALES TAX

HI-TECH
SALES, LTD.

P.O. BOX 1567
BENSENVILLE, ILLINOIS 60106
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PSSS5SSS

SEE the Most Affordable
Helicopter in the World!

ON VIDE

Jusd imagine yoursell m the cockpit of your Gwn personat
Rglcopber! A hehcopled hal you Can aciuslly AFFORD 1o
DWN and FLY' The Rojor'Way Exdc o ravolulionary o de-
mign, Mcodporating skabe of the arl faatunes fowund in hes-
copters costing M times as much. yel it sells lor less than
the cost of 8 luxwry sparts car' Fend gul mare! Oger ol
updated indprmaticn packel. o “THE EXEC EXPERIENCE
wIGeD WEE. 15 Ar AChon Ted hour kong produchon packed
with snformateon, sducation, hesborecal aviation lootage and
flight maneuvers along wih a dynamic sound track!

n our beautifully ilusirated informaton packet you'll fnd
an excibng ull color brochure, A S1eg by alep deschphon
af the RotorWay program, 3-veaw arawings. 3 fold oul waill
poRETS, pricing cetlils and & special ofler Al tas). your
o ablordabls hellcoptes®  order your Video Tape or
Information Pecked 1oday!

N N N N R B NN N
Coregel card customers, 10 order package Call Mowl
UG 1-800-G24- TEBE, operator 169

. Alasha and Hawai, 1-800-824-T818, operator 168 I
Charge 10 MC, Viaa, Am Ex  Exp Datg _
-
. Send the flems cheched balow. (Video lape nol avaitibe I
. DRI saas) [ |
ACTION PACKED VIDED TAPE 543953
. Speciby VHS Bein l
— Informabon Packege Only §1200
l |Owwiersns orgers add §10.00 postage) I
Video Taps snd info Packed 35404
. Arizona residents add 5% sales lax I
A RE
| Bus ocouP - — B
ADDRESS
Do statE___ 2@ ]
ROTORWAY AIRCRAFT, INC. G&PMS
I 1411 W Galvestion. Depl 6P%8 Chandier A2 5224 l
‘Sesssssssnaf

Replace your oil
forced air furnace
with an LILTIMA, Get
the same or Detter
performance as high
efficient gas
furnaces. LLTIMA
uSes two exchangers
and one condenser
to put 5% of the
heat in your home
HUses 2° PVC pipe
went, no costly
metal chimney.

Made by

B Timae-tested
reliability
B Zero clearance ¥ oMLY
nstallation. Ask your heating dealer
W 20-year limited about Ultima or send
warranty. coupon for details.
| Yukon Energy Corporation, Depl. PM-1 |
l 378 W. County Rd. D, 5t, Paul, MN 55112
Please send me information on Litima l
I Bl I
l Addrass I
I Caty I
I Srate B ] I
L ——————— . — d I

FREE CATALOG

+ Magnifiers & Optics * Magnets & Surplus
* Photographic Accessories  » Weather & Solar
+ Science Kits & Toys + Tools & Motors

* Microscopes & Telescopes = Health & Fitness

1200

FASCIMATING AND HARD-TO-FIND PRODUCTS
OF VALUE FOR THE HOBBYIST, GADGETEER,

STUDENT AND EDUCATOR FROM AMERICA'S
LARGEST SCIENCE MAIL-ORDER MARKETPLACE
Discover the latest in high tech products for your
homa, shop and office. You'll spend hours
browsing thrnu?h our new 60 page, full color
catalog chock full of over 1200 unusual and
hard-to-find products designed for better livin
and 1o make jobs around your home easier an
more enjoyable.

Write today for your FREE copy.

Ea SERVIMG HOBBYISTS SINCE 1942

Edmund Scientific Co.
Dept. 2103, 6290 Edscorp Bldg.. Barrington, N.J 08807

METEORITES “x_

From around the salar system,
penuine mefedrile spetimans
are available for the first fime,
BUYING / SELLING / TRADING
ROBERT A HAAG — METEDRITE MAN
Box 27527, Tucson, AZ B57 25
Piease send §1.% for & foll color calaleg
Refmdatie first orger

| f"

I ‘..Il.l......l.--.-

,I Tfm easy way to make
BIG PROFITS!

Just show this big, FULL
COLOR wholesale catalog.

Sell more than 1,000 styles

of balt buckias, belts, hat
tacs and jawelry. The
beautifully crafted items sall
themselves.

SEND $1.00 for THIS
FULL COLOR MONEY
MAKING CATALOG
TODAY'
USE THIS HANDY
%, COUPON...
Sop

lnchnl Specialties Co.
Dept. PM1R P. O. Box 3958
North Providence, R. |.0291]

RUSH your full color catalog and
Dealer's Wholesala Price List. | enclose
$1.00 (refunded with my 1st order)

= Mame
: Address
| Ciry
. State

T
D

Lip

\-I.I-I-IIIIJ

DATSUN
NISSAN .0 s cammoe

wriTE on caLL FoR FREE parts cataos

CALL TOLL FREE
GLOBE AUTC PARTS

1-B00-843-488

, 235 5. HOMER 5T,

IN MICHIGAMN CALL LANSING. i 48012
1-B00-522-6187

SAVE!! HAVE NISSANDATSUN
PARTS MAILED DIRECT TO YOU
AT DEALER COST OR BELOW.

U.P.5. Same day shpmen GLOB E—Indoependent
il you call bedore 100 .M Sounce for foreagn
Eastern Saandard Tima. aulo paris

1

Satellite TV
Buyer's
Guide

The mew SATMAN Buver's Guide is & mecexnity for
any homeoamer who wants 10 barm mare aboat alTor-
dable, legal, snd vabue packed 100 channd satellie TV.
Ie's & betver valus than Cable TV, a VCR, or going to
the movies. Buy direct, Do-lt-Y oarself and kave with
SATMAMN. GUARANTEED LOWEST PRICES (0N
ALL MAJOR BRANDS. CALL NOW FOR YOUR
FREE M PAGE BUYER'S GUIDE.

1-800-4-SATMAN

1-309-5602-9482 Illinois

A7 WTLOOY

»  PEOSSA L1614
L----- Call Now! = == o= == ==

DD A RATHAM

L-----------

CALIFORNIA REDWOOD
BURL CLOCK KITS

MAKES A
GREAT GIFT
Do it yourself
and zavel Hand
sand and finish
a5 desirad,
Limited supply
- 4 o 8 weaks
delivery.
Kit includes redwood burl drilled for clock; quartz
movement; houwr, minute, second hands;
numbers, mslructions. Send check or m/ig Ior
£39.75 (CA residents add 6% tax) plus $6.25
shipping and handling 1o:
OLD TOWN WOODWORKS
P.D. Box 1848, Lemon Grove, CA D2048

SEND 352.00 FOR FULL COLOR BROCHURE ON
ALL REDWOOD BURL PRODUCTS. REFUNDABLE,




iLearn how to MAKE MONEY |
Ias an ELECTRICIAN
e Tovied Teas it

quired, We show you what o do, how to
I da it &7 FREE FACTS!

CALL TDLL—FREE

L
I 1-800-228-5300/Rs%%

CALL AMYTINGE —24 Hours B day. T days § week
Or wrile today. Wa Cosl Mo chimps will visd

“ﬁ’; Ehcirician Schoal
secy el Dt PBOBE, Scranion, PA 18815
e o o S —— —— —

IM for SMALL mechanical p:erSt

A BUILD YOUR OWN
| ROCKET MOTORS!

Glani rew 788 page S0P Caimlog Iestures
arepe 2 000 inch and melng ofl-fhe-aheit paris Ten

B e e gt it eesig
* 40 POUNDS THRUSTI B e o 1o B e
»

. Engang. model

15 95 postpaid

' STOCK DRIVE PRODUCTE. DEFT &
2101 Jeeieha Toke. hew Hyoe Park WY 1 1040
T FREE w1 RIC Vet v e R LT AR

* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

Wi e calaog e
WORLAL CANPLE o o ilaciic i TOUI CAN
MAKE YOURSELF irem mterialy you'l i arouned e hooss

e i chr For "fc:ur Hobby!
116 5L Sunmymesd, Call \

mahumm

_ﬁ_.

o e S ..t

WLH l"ﬂ}'ltFl
TU Genic ' 5
WIRE-L E3 5 TRANSMITER
IuEw AMAETNG PRODUCT ron ALd,
IVCR's - Camars's - Saieilie Systems -
| WO MORE - -MESSY CABLES o A-B SWTTICHES

| (ER¥ETAL nﬁughhcml .E.!!r-nl.ln-ril:'rlr
BT B

'“r

COLD WEATHER WOM'T STOP YOU WDw !

INSTANT HEAT-SHOP-GARAGE-BARN
SUPER EFFICIENT PROPANE SPACE HEATER KIT

UF T0 100,000 BTUS - - SIMPLE 10 HIN. ASSEMBLY
HOUNMTS 7O TOF OF % T 10 GAL. PROPANE TAWK

lumﬂllftﬂ o ] -
HOT $SHOT MEATER <50

Groham wa 08338

Better

Monsor heasers are berer than portable kerasens
heaters and wondsimves. That makes a Moniar the
best alternative 10 using your central heating system

Safer

Monsor & safier because ifs vented, Fumas, odors,
gases and so0f are exhausted while air for combustion
i& drawn in fram owside. your axygen is nos depleted

Venting also makes Manior cleanes. And fuel & stored
in @ tank, you rarely handia 1t Time and temperature

controls regulate the und for comfort and efficiency.

From Mame 1o the Carolinas, Monitor owners have
Sound s 8 powerful ke furnace. Many of them usa n
#s their main source of heat all year long,

Monitor.

Safe, warm heat. Because its vented.

Far #a name of yur naares

- Moniter distributor, call Monao:
Prodics & (800) 524-1102 O
for & color benchuse atoul Mot
hesstiny systems, sand §100 0
Moniter Products, PO, Bax 3408,
Princeton, NJ 08543-3408.

"
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lh |-
&m:rm deteciors locaile the -r.‘.nri Tl Free:
1-800-54 T-6917

rara and valuable for fun and
profit. $99.95 & up! WHITE'S ELECTRONICS

Depl. PA-6 Sweel Home, OF 87388

. i yowr apare LEe, G sk
Crowes, Malew, Bridgewack., eic. Denisl Me-
chanirs are seployed by [entisie. Dentsl Lako-
ralories oF Opel pewr ows shop, full e spane
time. FULL EQULFMENT OF TOMS AND MA-
TEHIALS THNCLUDED WITH COURSE, Lew fw.
ltien. Ensy Terma. Wrilte for FREE BDOH sbeat
Ehes tirent Lhel's sol sflerted by milomal lea,
THE McCARRIE SCHODLS INC. Z15-L05-3153

152 M. 12th St Dept PMass Phile, Pa. 19107

=8

L B CLiP Copon,
MAIL TODAY
PFUT aD N
WALLET &8
REMINDER

o209 000000 COORROONOROTYN,

- SAMPLE IMPORT FREE!

..and I'll tell you exactly how to turn it into big money! '® OF BIG
FROFITE

sooOOOOOOOOOROORODRRY AWEADS

How to start your own big profit
HOME IMPORT BUSINESS

||—z ‘ m | MY PLAN STARTS YOU FAST...Shows you how to

woes| Buy Below Wholesale

MEN—WHEN.-.THM Spare Hours or Full Time into INCOME!
DISCOVER PROFITS OF IMPORT! My Home Mail
Order Import Business Plan guides your every step . . .
it b5 based totilly on my personal success, Shows how
Lo deal direct and cut out unlh miiddlemen. . so you

T MELLIHGEF‘ E: keep all the profits! | do the "hard wurk for you .
ey Niail D by traveling the world to find dezding "first time ul’
Presant e Co, 1 ostarted omfy 8 gy maes - fered” new imports, The actual sample | will send you
s oS ago, paet time, in my garage sith | Lt Free is typical of my import discoverics. You can pick
less than S100, Today o i "I': and choose from more than 24,000 products. Deal in
ipaivs the glols. | v ..|.| .T.:-'.I non IS afe product or 1000's. Buy below wholesale.
;r-JFl';{'-‘::.!'a*é-"::}'“';"""” T sam B YOU CAN START IMMEDIATELY. | arrange ree
o : e membership in exclusive International Traders ormni-
START WITH 24,221 Frow consi oo ey Bsmwia e Zilion + Instantly puts you in direct contact with

oy
[Er S ————— ARl T

PRODUCTS! S

Moy yiu can by ane st 8
e of crder b aientiiy, Ex H
ampie - one X e cEmErs wilh
hoE s whd catp cane 513,00
weed or 13 for $F i1 pedd. Price
drops to onby S8.BD in Rarpes
OuRSTAHEL. W JOwet Tk
ruiling maksy jhoomnds of m
poris free ol gy oy whingo
v, Vi el diescl my Inder

suppliers abroad. 1 show hew to operate anywhere.

i_?‘\__ Age no barmier. Ideal for spare time husband'wife or
E o ﬂi}q-_i’ retirement business. My report, “How to Import and
Export” tells how to do it- Mo sbligation. Mo salesman
will call. Certificate brings your free gift sample import
anid everything else. FREE CATALDDS!

b, M i M
Somects on
PP i oyt sl 7 T EanRs How! Ousck Double Profit

ey w14 AL e M i'hm Ap & Member of Enpernstional
national Traders vary, Cut owl e e N us:r- by Tralers vou siso gei Sowe cam
griecly L & meacaliy merchgn el b Gl
diss raddiesan, Hesivy ceal e - péveen Lam
Friveay ~ i nl-u- -'l—

W
wiESLace I:Iih:t RuETialan
- ]
- 087 7

N bog of apecaity memhedas
EARACRE M
¢ B. L. Mellinger/The Maflingar l‘.‘n

HJ:M m-m: (=]

I-'-en -:-qL.-E Warehous
1 suaibability,

o order 1 rock-boirom prioes
Teinm whskriel

.;;"‘hc

::I:T'.'u';-::- ¢ 6100 Variel Ave., Dept. 52258 IMPORTANT)

i e g Woodland Hills, CA 91387-3779 Your initsls must sp

IR = ¢ Send FREE AEPORT, “How to |mpory |Per below 1o o iaiify

oo el PP R e camins snd Expart” . | alwo sctusl Froe Sampte | o7 rﬂn Sample im

i_-‘:hm ::uni— = Impaoirt, Everyihing you send me |s mine POFE. I of high
' &5.80 TR Bimaiay bage 1o kenp without obiigation. Shew me :‘I’:: I":: limitee! sup

c s :

1000's mare dazzling products e % hawe ;{un start & profitable home busi Tirit m"mm:::: ::
you ean buy DIRECT! E_"“""" T BpiasloiBl ool one, and one QKL Y,
Fie ) . Evland

:’:Iﬂr'ﬂll::l Il':'c:r'l:'r-rl'::hliﬂm;‘l T By o Y e Age__ [Free Sample Imgart, |

Bea oo 1o gee yhe MR T S Adres sepdphinod iy mons

ey miting Ste e ier : W Py

PERSONAL GUIDANCE! £ City s Wi
| bmimve b givieg you my persongt it Begulscy | mest - yaars ol ape

1T, bigmmact 41 regioasd ciowd Soor Seminam scices the State Zip lrvitiad bprgy

couniry. Yol el B i e 19 1h e -n_lqn-
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BEST BUYS - SAVE 40-60%

GENEHATOHS MIG WELDERS BANDSAWS

FULL SIZE 14"

IHSI:?:;;F';EL WOOD-METAL
CUTTING
MODEL #101

VERTICAL BANDSAW

GEMERAC
#2450

* Battary Charger COMPLETE WITH

All Metal Consiruction
A AHP, 115 Yaolt Molor

750 WATTS m 45 Dagree Tilt Table

& 1 GHP Kawaszaki Adustable

Lipper Lo

* Model 850

® 53 Ibs 5229 BOTTLE & REGULATOR 5349 Biace Gusdes
2450 WATTS & 700 Amp Outpul D Cast &lumirsum

® SHP B A S 115 Vol Demco Whools

» Battery Charger ® Accepis 024 & 030 Acenpls Blade Widihs

® AC Cercull Broakers Wire lor Staniess 1TH thru 34

* Model 2450 5349 & Apcepis (00 Were

* 30 Ibs Jier Alparmimum m
4000 WATTS (120240 volts) ® Includes Two Comact Tips

® BHP Tecumaah Tarch, Norrie. Rmgulaion

= Casl lron Sleeve M and Face Shupid $

= Battary Charger b 25

@ AL Circuil Broakars it R

® Model 4050 5499 Many other models available ETW carmes a tull line of wood

Please call tor delais and malal culhng blades
All sizes POWERMATE » generalors on sake CTW also slocks supples & ACCesSsSOnes
Cal for low, low. prces al low. low pnces

CUMMINS . CASH-CHECK-COD ol TOLL FREE 1-800-327-2627

|
TOOL WAREHOUSE ot morennbles b T o IN NEBRASKA CALL 402-334-1643

2631 South 156th Circle i ALL ITEMS SHIPPED ! ASK FOR FREE 8-PAGE FLYER
Omaha, NE 68130 FOB OMAHA, NE SPECIALS TOOLS-HARDWARE

Viason & Sullivarr ]| WHATS HE DOING!

. ' . . Making a Concrete
SEEﬁiA'M - The COCkbNIdﬂs Choice Flower Pot! ... and
Beyihing of wood! Chovst from 14 : SO CAN PO
fine hardwouds, 109 veneers, 76 ® Cireat projects for any Make and sell your own
inlays. Cabinet & furn. hardware. skill Tevel, 5 Ornamental Concrete items.

Pro finishes. L)

supplies. Chair
& table legs. pk.mllllls_fj.lr_l,.q-,-m Rush $5.00 for Book

® Plan, hardware, fla about Aluminum Maolds

Thvw-to buosks. ll iar - L‘;‘,mzmmm s v-:ilh prices and production trade secrets
Eh:'h' pow. Gt MUILE;:G direct from worlds largest mald manufacturer.
CONSTANTINE E-.. 1812 ments with 36-month Cwver 350 designs 1o select frem.

guarantee,
SMEESRowchaster Mund, Bepmy, POV 101 o Widise sckection of RCPER LI LY CONCRETE MACHINERY COMPANY
Here's 51 for l‘w Wondworkers c“'h‘ qu_ﬂl_“, quans Iﬂd\a'ﬁf 'I'u == . 0. B0 ASS . HICKORY, M. G, m}
DOUBLE Your money Back! [NOVETNETILS.
Gel §2 Mail coupon now for dollar & Solid brass disls,
BACK Catalog. We include $2 re- * Toals, boaks.
fund Certificate good on ® Customer service o -
Ist catalog order! help your project go FM’ cm'gggh'—s
- smoathly.
Aodress :
iy Du-ubl! Steeple Clock

. S —

Enagir
ﬂln'llh-mnn-m
& wgeiler) -1
G D IS b b ard FREE coupens i

nx 405 Depl PH-3 ENdborn, We. 68822

Send $1 to receive 2 one year
subscription to our 6-page
color  clockbuilding  supply
catalog. Inchades clock kirs,
dials, movements, westher

instrumeenes, hardware,
Portable Steam Cleaner tools, books, and accessoies. SKATE BIKE easy o Ride
Sheam in B0 ssconds The thills o cycing, skafing, and
7 on the all new SKATE B-INE Pick
- Abr Hhﬁ-nbommmu mu - MAME gueﬂr:rrrmu Dﬂl‘y“’&'ﬂﬁpﬁ.ﬂhﬂh
. QuBf@iled o0

mﬂmmprm lﬂld*'-:‘.rr.u!zn I:am.&.tm ADDRESS g:w ATE B&ME#}%A Box 41
P L] EESUNE. |[=1}]

WEDCO MFG. INC., mpr M-1T CImY __ STATE e vﬁﬁ-’lﬁ?ﬂ

aniﬂﬂiqM1 5 m&m sand SASE for FREE informaon

“Fina Clockmakers Since 1947
134 Diept. 1200, W. Yarmouth, Cape Cod, MA 02673, POPULAR MECHANICS ® SEPTEMBER 1986




Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

stacked on top of
each other.

POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly.

PM is now offering a sturdy glossy

lacquered File Box to keep a year's

supply of PM issues neatly together.
With every order vou will

receive FREE self-adhesive labels

covering the years 1975 through 1988,

Peel off the year required and place

on appropriate M File Box and

you'll have & very valuable, convenient

and attractive reference library.

1 File Box, $2.95

2 File Boxes, 32.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the years 1975-1985

are here!

Find the answers to your shop, home
and car problems faster than ever.
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is $2.95.

POPULAR MECHANICS
Box 1014, Radio City Station,
New York, NY 10101

Popular Mechanies is a publication of Hearst Magazires,
& Division of the Hearst Corporation

OUR CLOTHES WORK
HARDER FOR YOU.

Find long-wearing rugged work jeans,
shirts, overalls, boots, Name brands like
Big Mac®, Carhartt® and more. Plus
savings of 10% when you buy 510 9
iterns, 20% when you buy 10 or more.
IT'S FREE at your nearest JCPannay
Catalog Department.

Dial 1-800-222-6161 and order Catalog
# TABS3-0668A. We'll charge it to your
JCPenney, Visa*®, MasterCard® or
Amaernican Express® Card. Or mail this
coupon with check or money arder.

| Workwear Catalog for $1 (plus sales tax,
it applicable). I'm enclosing:

| [ Check [ Money Order
Catalog ltem #TAS53-0668A

Name

The JCPenney Workwear Catalog

JUST %1 (plus sales tax) by phoneor mail.

City/State

Zip

|
: Address
|

1986, J. C. Pannay Company. Inc.

I_ Mail to: JCPenney Inc. Catalog Division Milwaukee, Wi 53263-0370

Hard All Week?

answer for youl

H you treasure your weekends (as mosi pac-
ple dol), here's an opporunity 1o see what a
hard-working, work-saving “assistant” our
Mapnitis Tiller/Cultivator can be in your vard.

Pul it to work for free — for a FULL THREE
WEEKS this fall — and discover (as over
100,000 American gardeners havel) why this
powerful, little tilleristhe perfect pariner toany-
one who enjoys gardening but wants some
help with the harder chores.

Let Our 20-1b. Tiller
Do The Heavy Work . . .

.ss in the vegetable garden: Turn under
“used-up” plants® Mix leaves, lawn clippings,
etc. into the soil * Dig trenches for planting
® Make fast work of weeding * Prepara new
seedbeds.
.. wWith your landscaping: Dig holes for
planting shrubs = Agrate and de-thalch your
lawn * Cut neat borders along walkways.
« « « for your flowers: Prepare furrows for bulbs
* Mixinbonemeal, lime, etc. * Starinew beds
* And much morel

Mantis starts with just a flick of the wrist and
stops instantly, too (just release the throttle
lever). At only 9° wide Manlis goas where big

Why Work All Weekend ©
When You've Worked

H you want a beautiful yard and garden but never have
enough free time, America’s Tiller may be the perfect

tillers can't and steers gracefully around
fences, shrubs, even smaller plants!

But why not try it and see for yourselt? After
all, there's nothing to lose — just maore of your
weeakend to anjoy!

EMMC 1988
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YYes! Plaasa rush complete
Mantis Tiler Culivator and Free 3-Waek Home Trial.
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MEN
PAST 40

H you me dislurbed by Ihese symploms. your
troubkes may be caused by glandular inflammation
of your prostate Meihods that menedy give bempor-
ary redial fod this condilion cannal be exspecied to
remove the cause of your rouble

The Escelsior Instiule Clinec. devoled 1o the
NON-SURGICAL mainods of treatment for dis:
sases peculiar o older men has & new FREE
BOOK ihal tefls how these lroubles may be cor-
macted. The NON-SURGICAL lrealmenis de-
sCribed in thes 00k require nO surgeny. hospitaliza-
T or long period of convalescence Treatmanis
tahe bul & shorl lime and the cosl s easonable

Write loday. This book may prove of ulmos! im-
portance bo you. Mo obligalion

Exc Institute Clinio, Depl 1786

110 E Broadway, Excelsior Speings. Mo 64024

Troubled Witk Gaiiing Up Nighis
Pains in Back. Hips. Legs
Nervousness. Tiredness

DIESEL POWER
THAT

FEELS GOOD

GM B.2L TURBO
FORD 6.8L TURBO ALSO AVAILABLE

» THE ONLY TURBO SYSTEMS
EMISSIONS LEGAL IN ALL 50 STATES

= UP TO 50% MORE HORSEPOWER

* 12 MONTH WARRANTY

» DEALERS NATIONWIDE

¢ YOUR POWER SOURCE "SINCE 1958

banlsz

Gale Banks Engineering
546 Duggan Avenue, Depl. 700
Azusa, Ca. 91702 (818) 969-9605

136

SEND §1 FOR
32-PAGE FULL
COLOR CATALOG

EMPEROR

CLOCK COMPANY
LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Dwaspt. 2016, Emperor indusinal Fark
Faimope, Alabama 36532 & Phone 12058282316
| am intsnaated i O Do-R-Yourssll Kin
O Finishad Clocks

Harme
Sireel
City
Stats

(plamse printy

REMGH"ES VOCALS FROM HECOHDSI
Now You can sk |1r_.| wilh th' wllrhi‘- hn' 1]

|r_ ol and It.'u.r Lhe Lul]-lr_.]loulld
or call for a free brochure and demo

LT Sound, Dept. FM, P.O. Bo |
Stone Mountain, GA I00EE (404) 493-1258

$1,000°S WEEKLY |

Home Business Directory
Exciting Free Details. Write:
Box 2019-PM .
New York, NY 10163 ‘

T2 PAGE CATALDG
5100 REFUNDABLE -
Larpasi Saleciion 1'__"

L]

At Lazt » New Amazingly Simpla
GAS TURBINE

JET ENGINE

r;f*,:::.?l‘l“. [

1488 Menbor Mg, Pi-ll #nnlte O ﬁﬂ'h

Hava aII tha pure, fresh water

you want
FREE!

You can drill

a water well in
your backyard
next weekand|
Over 99,000
homa water wells
drilled this easy,
low-cost way
since 19621

1 -ﬂgﬂ;gﬁ"l -7700 -~ & GENERATORS
{ tor 5100) £
Or Chip Coupon and Mad Todayt 1&’/’3 FHEE :#%ﬂﬁ
B o EXAMPLES ES
I Anderson Rosd I SHP Briggs Horizontal . $139.95
Opaliks, Alabama 18802 BHP Tecumsah Horizontal ...... 510985
I Pleass mail your FREE Brochure. I AV HP Tecurmaah Vertical .. ... . $8985
| 8HP Tecumsah Vertical .. ... ... 519995
4000 Watt Generalor .. ......... 544095
ki I 2 to 18 HP Engines, 500 fo 5000 watt
I I Generators, i IIIDJ'MI..IHI‘ Pricas
| Aasress | gﬁu EHEEIEI'E cITY
yhdale 2 1. FM-8
| Eov S T © 1888 £100 I | il it ks

CALL TOLL-FREE

0 M.P, ll|==ll e et

o

sAvoY E-'i'-#?n'n':"' "....r.Pma A

GD‘HPUTEH GENERATED

LETTERING FOR
TRUCKS+=CARS

any vehicie! All you do is &p-
ply in one sasy step. Takes 510 minules. Lasts longer
than painted signs! Just send us your business card or
WIS your COmpary Name, your senice, lown & state,
phone number, and color of letiering you wish o have!
And send il with §49.99 (a 5200.00 value} 1o:

ANDREWS SIGN SERVICE p.o. box 85681

Bristol, CT 08010 (203)582-5027
will ship within 7 days after receipt of order,
QUALITY SIGNS FOR OVER 35 YEARS!

fﬂm SMALL
.. Pmmuss

| & {
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Chaice of Two Conrses
There's the 30-lesson Basic Course, concen-
trating o0 the lucrative kawn and garden equip-
ment business. The 45-leson Master Course has
it all, adding lessons on chain saws, mopeds,
outhoands, industrial equipment, snow-

Be

your own :
small-engine

repair business.

HIIilnmpuuhnmmmp:dm

Exclusive Factory Training
Your Master Course includes five intensive
days of optional training at the Tecumseh Factory
Service School. Here you'll work with master
technicians, gewing firs-hand experience. Ir's all
designed 1o prepare you for succes,

Free Catalog, No Salessnan Will Call

o Owr big caralog rells all the facs, no
Lo § salesnan will ever bother you. Take the first
step toward mnmnﬂ;uurmliﬁ.ndmﬂ

you how to start and ron your own business. '

-

If o nuhugﬁmndzpu'dur: wday, lfml.tpuihﬂ! n used, write MRI
ﬁtﬁimmmmm , Schools, 3939 Wisconsin Ave., Washington,
.for 2 productive retirement career D.C. 20016.

then look into the NRI home-study T e oy |

contrse in Small Engine Repair. [t'sa great For Career coumen

way to get your own full- or part-time business. approved under Gl l

!‘mdd.‘nt 5 plenty of reom for trained people. [ check for detais | |
Learn at Home in Spare Time -

Mo need o quit your job o travel to night Immgﬂcﬂﬂw | 1% ‘___-__"':mu-i-ul_ [] Communications Electmnics |
schoal, N'F.Im:.swunghutm You learn I FNIION, L1 RN I-jnl [ i Conditioning, Fisfr £ [ Col Tviudoiioeo Servicing |
with "bite-size" lessons that show you how to | Wa'll give you lomorrow. wmm £ Gomputer Elecionica Fchuding |

aimos: everyching thar uses small motors. |mmmmum O] Autometres Machanics Cowrse (] Tolephone Servicing Coune |
And you leam at your convenience, ‘oiigation. NO SALESMAN WILL CALL [ Appiance Servicing Course ] Lecksmithing Course I
Train on § HP Engine I |

As part of the NRI Master Course, you geta
beand-new, § HP Tecumseh engine plus 2 power Im WPhiass pnd Age I
genetator to train on. You leam o toubleshoor, e
do tuneups, even tear down for valve and ring | |
pl:ﬁ le:sm professional tools like a com- e

ﬂﬁmtﬂu&tﬂ' volt-ochm- | Giyiaiaz riozose |

Accradited by the Mafional Home Shady Couned

mﬂlmnpmctrr ovethaul equipment, and mofe.

Electric Start
6000 Watt |

Generator |
with roll coge |

10" Bench Style

1 . w Table
> Saw

Dessgned fos pre

Wet/Dry
Bench
Grinder

; Have the odvon-

toge of o Wel ond
a Dry Grinder

\ All-in-Ornel
ML x g 52
125°W = 11%~H

: 10" Wt Stone lor

gool sharpening of tem-
pered edged loch, Shorp edges will lost longer, Runs ofl
gear reduction of £0EPM. 57 Dry Stone i ideal for fos
grinding & sharpening when tempering is nat o factor. Dir
acily droven al THOD RPM. « 110V, 80 Hz, 4.7 omps.

99

Br241-1848
. $14.00

- Combination

Plus 6" Disc!

/ Sturdily Built!
Gives professionol results! ®Rough ond smeeth sands
84" 5 35" bl »4" disc. w57 1 87 toble, * 173 HP motor
& Table tilts 0° - 45° ond is nterchongeoble for belt or disc
wse. ®Adjusioble belt bension. I-W:ighr: Ad by
515 O—
Ship MHond : $15.00

CIMan Fipsowing

dode cuks & rob

bet culs Faaiures

- | HF boll beoring mobor

Double insuloted. ®Heawy-duty, 17" 0 18" cost

alummum toble ® 8 e; gouge "SE"-U'lg-'II'IIg

g lence. ®4B00 BPM. ® Saw Blode (sal inel jeo-
uly ramed, lowered av Klked §F - 457 ongle

*6

Self-Contained Table
for 10" Table Saw

Saold anly with Purchose ol
Tohle Sowl

197

Ordar Mo, B7240-3402
Ship/Hand.: $12.00

-

72403363 ’[ 1
Ship/Hond.: 3200 |

Mever be without

alectrical - o

gainl # 8 HP Briggs &

Strathon engine with =lec

ting shart. @ L1220V duples £ -

1240V duples receptacles. 3677183 omps. #6000 wais
suirge, 4400 wotly conlisgus. power, ® Rolgry held brush-
less dess gl'- l1 ¥r: pnrh replocement warranty. # 29,1
= 204 H. ®#'Weighi 138 ks

499 i

TO FLACE AM DRDER plexns rype ar pnnd cleorly
oy gl af clean poper| the nome & oroer ember of
the: item glong with your more £ pdoeess. Enclose o
check or money order poyoble o Whole sole Smarn-
o, Ime |be sure 1o odd shep hond, chorges]. Youcon
alio chonge toMosterCord or VISA& Printibe oodl. no
& sapirabon dote ond sign your name. Allow |- 7w
for delivery, Add 7.3 whi. for cleanng ol peronal
kg ki el ar 1rr_n]h1 eellegt e

Send your orders te:

_Wholesale * merica, inc.

Ordar Mo, B7240-1034
8'-Long

Ship, Fri, Callsct
Fold-Away
Trailer
No Meed to Rent Anymaorsl

Featurng a FULL 4" « B hauling el
spacel  MHoul wood, moloroycles, seowme-
biles & much morsf 1 ¥r. Limited
* Folded up iee: 5W o 8'Hu 270, ® Bed size:
4 aB. w190 lbs. 137" long. = Max.
load cap. 900 M. 'fmerﬂ cap.: Closs |,
000 s, gross. = Ball hisch; 174", # Tores: 4.8-
8D} twbelews, B x 375 rims ot &0 P53 cold
® Licenzoble in oll foles
s Fauly fold o
mtm compoct ur of
FWad'H=TDN

10 DAY MO HASSLE GUARAMTEE
I you re nat completely watshied with your purchose, returm
it |prapoid) withen 10 doys For o FULL CASH REFUMND (lesa
shippeng & handiing). Returned product must be o original
bax and angsol condifion =

ATTT Manard Drive, Eou Cloire, W1 54703

For eredit card arders of more mfarmation coll:

=,

Send $1.00 for the latest
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Authorized Liquidalor

PROTECTIVE COVERS

CLOSEOUT
PRICES!

b

around your vehicle 1o guard against dir,
dust, rain, snow, tree sap, frost, elc.

® Covers are rugged nylon taffeta.

# Acrylic coating resists moisture, rot.

® Stretch ends for snug, pull-tight fit
Measuremenis: Bumper to bumper,
Allow 10-15" extra length for one-plece
wrapunder bumpers, wagon models or
cars pre-1959,

SMALL Mir.Ls::%69.95 §
150”-165" umﬂ-imma}itﬂgs
MEDIUM M. I.Iﬂ:’m 527
166"-180° e H-imu—ﬂ‘il mmls:uu
161"-192" mn-imummnw
YAARGE Mtr.Lst'99.95 §$

100200 e R ves /it ot
uhum'm $

211"-235" mn-uu-uu—m:m 150

MOTOR- Mir.Lst:*39.95 §
CYCLE mmmmls

THERE IS MONEY
TO BE MADE SELLING

S —

l Startparming ratra cosh isianily . peis recesve. 3 3% desoouni ona par
I @ cwsheon cornfoet Krapp shoes o yourss® from the larges drec! sling Soe
compary 1 e enting coenty. Cver 210000 saes peopin ke yoursed ay

PRI MOy ety Sy BERng From oof ul coioe Caog faltenag o 250
Erachee ifyled 2 S i women rauding deeed. Cadl, wirk salety aed
l owttnor sfyies. Knapp e send you s complete FREE SELLMGRIT, ncucng
l wrrytharg yow mied o ged starked maTing e monsy mmedanely. Thene 5
i ek whan o 6] KPP SPOME. e BLOPO Ot BEMIE RGN with g
g 7 Bact ur SN0EE Wi 8° urdandrs mansy BicE usrgtiin
l e coEr ks pbbgalon' Sand coapon iy T
Tromas MeCafrey, KNAPP SHOES. Ore Mnape Conia
[ ot o8, meociion, s coem

[ —— —— ———— - — - - — —

1 | MAKE A :
| LEATHER i
| RIFLE ‘i-"" !
| SL|NG ‘rl" orth £20.00 or 1
! Qo Comphid |
ONLY <o Just staln Y, mnmg 1
, h

.5395 B e e
adjustabie riffe sling. |

Wclr mdnﬁ BI.-:;.: I

| arﬂ“ L?‘Ihercmffcaja— l

g . FFIE
Smdﬂ I gﬁ You also get a
! CIAL BONUS —

|
I all for just $6.95! :
| TANDY LEATHER CO. 1
| e it andy Lot . Do Putuns, 70 gur st |
] L T 781 anlt‘Jperwmmr (ifar ende 33107 . |
1 Mol avaitiale !n wlores. [TX resivents add 5% tex ] i
L Valuable Coupon — Clip And Mail Today 4

'Ma.rr-.l
AirEEs
IL‘-ﬂr S Dy

Km America works in Knapp shoss

Reduces heal, wear and notse. Easier starlng summer and
winler, Used with engene oils {20-25% ol sump cap. ), gear
lubricanis (25% of samp cap. ). Fywdraehe Nuid | 10% of sump
cap. | and grease (25%)

For new and oid aubomobiles. trucks, Tarm raclors, moborcy-
cles. boxls. snowmobdes, heay egupment, mmp:tswund
generalngs. Increases lubricant and %lpﬁ!ﬁl e
Treal siee—{3) quaris & $14.00 00 shaaping

Ong case—(121quars (@ 54600 + 55 00 shipping
One case—i4jgations @ $55.00 + S5.00 shipping
Check or G0 0-Five or mon cases, shipping pad

ot

CAH Markeling, Ime

P.0. Box 1

Louisvitle, KY. 40216
{50} Tra-aTTR

{Maney Back Guaraniesp

BACK-EZ
A GREAT GIFT FOR
YOURSELF GIVES YOU
BACK CARE WITH EASE!

THIS TERRY SFONGE WITH STRAPS ALLOWS EASY
SIDE TO SIDE, UP AND DOWN MOVEMENT,
REACHING DIFFICULT POINTS OF SHOULDERS AND
BACK. USE FOR BATHING, APPLYING MEDICATIONS,
SUNNING LOTIONS OR MOISTURE CREAMS. UNIT IS
WASHABLE., SEND 54.95 EA. TO R.I.M. HEALTH
PRODUCTS INC., SBET 5. F-97-WO0, 5T, HELEN. MI
4B656. WO, UNITS . AMT. SENT

Credl card customers cai Grdhis by phhomns,

R
Toll-Free: 1-800-328-0609

our check i welcome!

Ma delays in orders pald by check

iﬂlnﬂhh“mm“wﬂlﬂh
condifons. Plesss call o wille 1o ingulre.

C.0.M.B. Direci Marksling Comp. Hem H-1438
1405 W Nenlum Lane/ Minneapolis, MN 554414454
Sand Car Coveris) shown befow. Add §3.50 each ior ship,
nandling. (Minnesota residents add 6% sales tax Sofry, po
GO0, orders )

Sand __ SMALL (@ 525 ea Bem H-1438-4514-008
Sand __ MEDIUM & 527 aa. fem H-1438-4514-014
Send__ LARGE & $30 oo hom H-1439-4514-022

Send ___XN-LARGE @ £33 ea. lem H-1438-4514-055
Send _JUMBO (T $38 aa Ram H-1438-4574-0350

Bend __MOTORCYCLE @ $15 aa Bam H-1435-4574-048

Full Size Build this
Plan Rocking
No. 400 Horse
$10.00

35"x 58"

Visa &
Mastercard

ARMOR PRODUCTS

E. Narthport, NY 11

Box 445-C,

A= - REPRAIR
§ A DR S MY §

I ST kAR ® B PO nanp;\.u.
PO G R SR 41

(8] ‘;"#

MATIOMNAL

CLOCKMAKERS e
u INSTITUTE

B0 WOE 4T LEWIETOWR Ba 17048

O sty check ar money onder 5 enclosed. (Mo delays o M .
pr“gmmsqmm;dbvﬂm mmmm:Chm-.J IH?N WODEL

Crarge L1 visa= 0 MesterCards [ Amenican £xp “;“ f Sate! Pl size, Zinc sioy nxuu%k

Accl Ho. Exp. T annot be madr o e

PLEASE PRINT CLEARLY .rﬂ.&mﬁl?c‘lmu assembled Quality. 45 Ty

Address BB 065 et P =
unquuhn:tmu r:ﬁ tfu..

Cﬂ' -

Stale Fa

Frane.—L H

Sign Hee

< ‘D.M = Direct Marketing Corp.

Authorized Liguidator

1405 N. Xenium Lane
Minneapolis, Minr ta 55441-4494

138

BASEMENTT

FLUSHES UP 7o Sewsr or
No Digging Up Floors

Install 1t Yoursel - Anywhere
Write McPherson, Inc., Degl. 16
Box 15133 Tampa, Florida 33

MESSY
SHELVES?

Magazines all over the place! Whai you need
are Popular Mechanics FILE BOXES to help
you keep those bookshelves neat and orderly.
Each box stands alone with all twelve issues
intact. With every order you receive FREE self-
adhesive labels covering the vears 1975
through 1986. Peel off the vear required and
place on appropriate box.

1 File Box, $2.95
2 File Boxes, $2.75 ea.

3 File Boxes or more, $2.50 ea.

Send order 10 Populsr Mechanics, Dept. FL, Box 10014
Radin City Station, New York, Y 10101

For more on interesting projects send for PM's
Plans and ldess catalog. 1,50

POPULAR MECHANICS ® SEFTEMBER 1986




Master Cﬂﬂ:mm Tmibux T|'|-I5 TOCIL-
BOX will organize, protect your tools and
add a touch of class to any workshop. (Di-
mensions 200" x 9%" x 12%") Built with
cherry or walnut wood, styled with brass
corners caps and lock.

This solid wood toolbox will last for genera-
tions and become a family heirloom.

Plans include step-by-step instructions and
materials list, (PL-1826 &4.95)

Send your name and address with
1 -check or order payable to
POPULAR ME CS. Mail to:
“Popular Mechanics, Box 1014, Radio
City Station, New York, N.Y. 10101

HOT OR COLD

ASY STARTS

Hot weather . . . When you shul your engine down on 2 hot summer day,
particularly alter a Turnpike rum, it's often hard to start. Hot parts
expand and pinch fogether. TUFOIL's super low friction helps you get
going easier. Cold weather puts a big strain on your batlery and starting

motor. Recent Canadian government and independent tests in Michigan
verily improvements when TUFOIL ks usad. Cranking speed for gas

engmes improved 6.1% .

.diesels 9.6% . . . &nd a 5% fuel savings too.

Six U5, patents so farl Make winter and summer diving easier.
. your enging will run better, tast longer!

Use TUFIL

CRDER
TOLL-FREE
24 hours a day
T days a week
1-B00-922-0075
In New Jersey,
(201) B25-B110.

I
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Card Ne

Exp. Diate
Signature
tame
Address
Cily

Staba

Fluoramics, Inc.

E 103 Pleasani Avenue PR-96
Upper Saddie River, N.J. 07458

YES! Send me a risk-fres supply of TUFOIL

O Gnedoz botle  § 1425 (pius $3.50 shipping)
Ol Two B oz boles 5 2500 (plus 34 00 shipping)
O One gallon 512500 iplus $6:00 shipping)

My chack or money order for §
Charge my credil cand
O Am. Expross O MasterCand

R BnCRsed

O Visa

Tip

(M) residents please add B% sales lax) Orders to
Canada send check or money order in U5, currency.
Add B4 exira shipping change.

P ————————

D s |mpm:lbul:rru-\muwhuluTLlfﬂlL siory on one page. We have prepared a simple 4 -page brochure that

wnll answer maty ol you

. Just check the box and g

wi us powr name and address abowe.

AIR COMPRESSOR SALE!

Morw et the best lor less
Ouality Amencan MG Compressors ane
often imiated, never dupbcated
Busit Rugped. Dependable, Cuiel® See
the saks prcas below, and
Cindar yours foday!

[T} S60-0221 (Aak for
Pie Compransor D)

BH P o S gaion s 17
CFM 2 St {50 Slicter sbimie|
T

ae g
'H-Il"-h-'l'! PR IO
lﬂmnmu-dum-nw Fipase shay

1|'-]P'Illuuluinl-|dmu

§ HIP (s Porsbie 77 | ER e
e uﬂfuml--b*ﬁ 1”“""*""'""""“:“'%
angre
Lﬂmm‘l iN.-'r-
Sais: §575 00
AN mactened IR0V 180 - Oater ID.,
T

ivilralie
AF geciers. shipoed COO. Freaght |5|I“—r.|:

ik | Prane

RECYCLE all your Brush,
Weeds, Leaves, Old Crops,
Cut Grass, Dead Flowers, elc.
g into: RICH COMPOST
SPREADABLE
MULCH
DECORATIVE

WOOD CHIPS

The rugged KEMP
Shredder/Chippar
devours almost anything
arganic. . reducing it
in rniiliges of tiny
PIBCES N SeCOnds
{including branches
wp 03" thick!).
Enjay supar-
richsoil...a
muiched garden
that is virtually
waed-frea
and beautifully
- landscaped
5 B grounds. Do
& Hall, quickly
and aasily with a KEMP.
o Buill 1o last alifetime
* Many sizes to choose from
* Mongy-hack guaranies

= e e SEND FOR FREE INFORMATION == == ===

KEMP COMPANY, Depl. 2T008 !‘ I
180 Koser Ad., Litiz {Lancasber Co.), Ph 17843 =
| ¥es — sera me funt intormation on e 5]
Kemp Shredder'Chippers ? I
I MAME — |
| aoomess = .|
I cImy STATE ZIP I
______________ =

30 Ways to Help
You Qualify for
the Job You Want

Free Facts about Career
Diplomas and Degrees
Mow a1 home in your spare
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Sarvice Manager
Hate: $6.70 per word payable in advance each insertion. Minimum insertion ten words,
Bold face capitalized words—5$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.

Thee st available issue o place an advertsement in America’s No. 1 Classified Section is NOVEMBER. The closing s SEFTEMBER Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 Wast 57th Streat, New York, New York 10019,
Please indicate Heading under which ad is to appear. s a consumer service and in cooperation with our mail-order advertigers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a megister of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records,

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearty what is being offered.

NOTICE! WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 95; FOR DECEMBER 10/3.

PUBLISHER 'S5 MART
EQOOKS &E FUBLICATIONS

FREE! AVOID PROBATE, WILLS, TRUSTS information.
CHEAM, 20518 Toluca Avenue, Torrance, CA 90503

UMIQUE Books! How to, Money Making efc. Free catalog.
K. Garter Entevprises, Box 5302, Dept PM-L1. Long Baach,
Ca 90805-8832

AGE 15557 How To Retire booklet gives WEEDED
guidelines. JCOX, Dept. PM1, 2727 Canterbury 51,
Springhield, Oregon S7477. Only §7.95. ORDER NOW.

1007 Thinga free, $2 .50 guaranbesd. Books, Degt; 34, 1709
Maichez Trall, Conley, GA 30027,

MONEY! MONEYI 10% ways t0 ba your own Boss! Dedaals.
Crown P1, 65 Fraser, Walnut Creak, CA 34596

MEND OVER PLATTER Doclor's book on disting success-
hally, send $3.50. William Richardson, 3524 West Willow
Avenue, Phosnix, Arizona 85029

SAVE on parts lor Lawnmowers, Minibikes, Karts, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Sand §3.00
For Cataiog. Sav-On Parts, P.0O. Box 231, Somendlle, Mass
s

PUBLISH your book! Join gur successhl authors, Adi
subjects invited. Publicity, sdverfising, beautitul books.
Bend Tor factdilled bookll and frée manuscrip! rpon
Carflon Press, Dept. FM, 11 Wesl 32 Sineel, New York 10001

SECRET CODE of the Prophats: hidden lor 2000 years,
1700 Dictionary-style anbries, 112 pages: $9.95 + §2 .50 hip.
MacArthur Entarprisas, Box 72, Fineland, Flonda 33045

MAKE BIG MOMEY in Impon-Exports. Complete detaila
5200, Satistaction Guaranieed. The House of Henley, 530W
Alice PM, Kingsville, Texas TE3E3

THE book “MAKING IT RICH N THE 1880's™ can start you
on ihe raad 1o fehes. Fres detalls. Creco Dist. Co., Box 132,
Chetopa, KS 87338

SAVE HUNDREDS ON CREDIT CARDS! Detalls $4.85:
Credit, P.0. Box 14408, Ardingion, TX 7E094-1408

GUARANTEED MOMEY BACK! Save thme, money, waler!
Hew bo weatisr youst plants individually. Above ground system.
Viary low sost. Readily avadabla materials. Send 53,85 Ioday
for booklat LE. Combs, 832 Bryansplace, Winston-Sakem.
NG 27104

END FINAMCIAL PROBLEMSE! Eliminate All Bills! Maw
Mathod Provides Instant Ralial! Free iormation or Money -
Back Guaranies. 51000, IFS, Box 4, Websler Cily, 1A 50585

FREE catalog. 400 books lor sl imeresi Shopper's
Dafight, 2304 Stesplechass v, Louisville, KY 40299

FREE CONFERENCES About Occult Powars, Anthropolo-
gy. Misticism, Psychodogy, Meditation, Born Again, And
Dthers, Freo Brochure. GAASS. Box 1596, Laredo, TX T8042-
1596,

JOT Down Your Life's Storyl How? Free Deteils Semd
LEASE. Tajavery, P.Q. Box 4174, San Clamenta, Cal. S2672

“HOW T SAVE MONEY EVERY DAY". Incradible book
ONLY $5.95 (postpaid). Save HUNDREDS by using valuabie
tips'sicrets, Topics: howme, car, lood, clothes, budgets,
msurance, banks, medical, lawyers, travel, vacals and

HEW BOOKLET! A better money managemant! Plus 3
worksheats. $4.00 Newsom Entarprises, T312, PMO, 35th
& N, B Patersburg. FL 337110

ICE CREAM DWPPERS Sond for your free catalog for the
beersil if bl Sfeam dippeans, dishes, ioppings and ehe, Made in
USA. MalBex, PO, Box 1267, Frisco, TX 75034,

AUTOMOBILES

QLD CAR FAMS - subscribe to HEMMINGS MOTOR
NEWS, workd's largest old car marketpdace. Hemmings has
owar 500 pages of ads sach month, crammed with thousands
of pdd cars & parts for sale. Only $16.75 tor 12 giant isswes.
Fubscrite to the “bible" of old car collechors today. Send bo:
Hemmings Motor Mews, Dapd 6518, Box 100, Benninglon,
Vermont 05201, Onder Toll Free 1-800-208-2028 auxt. 137
wilhin Mebraska dial 1-800-842-8300 VisaMastercard Only.

CATALOGS

FREE Gift Catalog. 465% So. Dudiey F-6 Liteton,
Coforado 8123, SASE

BOOMERANGS—INCREDIBLE RETURNS| Unique Spon
. . . Todey's Exciting Hobby! FREE 10th Anniorsary Calalog.
World's Besi! Boomeranghan, 1806-1 N, Third, Monnoe, LA
T2 4222

KITES Free Color Catalkog Chooss from over 100 unusual
and innovalive kites. Mo The Wind, 2047TM Brosdway,
Boulder, SO 80302

FREE fool catalog. Toolling, 817 Mew York Awve.
Martirsburg, WY 25401

DETECTIVE SPECLAL

OR
DOUBLE YOUR MOMEY BACK. HUNT-EX, BOX 12022,
WINSTON-SALEM, NC 27117,

GADGETS and GIMOS, ordar your calalog today! Send
$1.00 1o. Hi-Tech Eleclronics, P.O. Box 1858, Hialeah, FL
3301

HARDWOOD SWINGS, HAMMOCKS, CHAIRS Catabog
51.00. Arlena’s, Box 73804, Puyaliup, WA 98373

EMJOY baavtitul jewelry, toys, codlectibles, ligunnes and
novelties. Make great gifis. Big colorful catsiog 5500,
refundabie. Trigsex Shopper, 3305 TaM Bax 1628, Groves, TX
619

FREE Caislog packed with gifts from around the world
ETACY'S WORLD OF GIFTS, P 0. Box 296, Greaniawn, N.Y.
11740

FREE CATALCG — BEST IN THE
A COMPLETE CAMERA STORE N A CATALDG

OME of tha World's Great Catalogs, and it is pholographic
Sand 1o Porter's Camera Slore, Inc, Box 628, Dept. PR,
Codar Falls, lowa 50813 for your Free Copy (U5, Only). 112
tabloid size pages filled with 3500 ierns mary of Shem
exchusve and very unusual. Plus popular brand cameras,
tenges, fash, elc &l discount prices. Huge imentory, fast
ServicE, gredl packaging. You must ses it o beleve i Order
your Frea copy todey.

more. PaulHoward Associates Dept. MX. 16065 Ventura
#E24, Encing, GA 91438,
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BUY KMIVES, CUTLERY ITEMS at wholesale. Save up 1o
607, Huge Selection, Satisfaction Guaraniesd, Fast Service.
Catalog 5200 First Class, Smoky Mountain Knifa Weorks,
Box TI4PM, Sevierville, TH ITBE2.

OXENTED car palrit can be washed away. GUARANTEED,
inlo, $1.00, SASE. G. Amberson, B442 Coldwater Canyon
#201, No. Hollywood, CA 91808,

FREE AUTOMOTIVE SECURITY CATALOG: Largest sa-
Ieciion avaitable. Do-R-Yoursel!. Pagemns, alarms, hoodSocks,
glagt detoctoms. Allow 4 weeks. Immadiate Delivery. Send
$1.00. Austomativg Secuity Equipment. Dagt, 2. P.0. Box
382, Plairview, New York 11803

FIKD your automobiés slectrical problems. fast with aasy ko
understand Instructions. §7.95. Topic Marketing, P.O. Box
12262, Arlingion, Texms TEIMIL

INCREASE mileage, increase power, reducs repaim
Guaranteed. Free details write: R-Hll, 429 East 600 North,
Prowva, Utsh B43.

MPOAT % PRICE CARS FAOM EUROPE IE Jaguar
Mercedea-Folls. Fully Detalled Manual Gives Phone Cone
tacts, Frices, Send §10.00 (Bils). Infotech, 29 Hirdan Avenie,
Ahmchurch, B48-TLZ. England.

MOMEY for discarded aufo part. Details: EssarPiice, Bax
362, Glendale, CA 01208

M0 MPG CARBURETORS: FACT or FRAUD? Do they
axifl? Complele SPECIAL REPOAT gives lest resulis, dia-
grams, spacifications. ORDER TODAY. Sand $E.00 to: TOC,
Dept. 986A, 304 San Miguel, St Charles, Mo. 83303
UNCONDITIONAL MONEYBACK GUARANTEE.

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Generator Febuliding Boox. Price:
Hededund Engineernng, Box 26024, Las Vegas, NV 3126,

PARTS: Army Jeep and iruch parts. Spare Pans &
Equipment Co.. P.0. Box 751, Lexingbon, Kenbucky S0587-
o751

MOTALOY ring valve job while driving Guarsntesd
§1000 o S1B.00. Postpasd. Andris, Box 34081, San
Francisco, CA 54134, Dopt. A

MICRON Ring Vaive Job. Guamntesd whils Driving §14.85
two 52500 Postpaid. Harveo, 1462 Wesl Alamada Aveniue,
Denver, Colorado 8023

BLIND SPOT “Car Backup Bail™ $8.895 + §1.50 Shipping.
Prevent backup scoidemts. Bell alerts peophs in “blind spot”
when you backup. Hookup in minules awoid permanent
drivewayparking lol disaster. Blind Spod. P.O. Box 1207,
Facia, W 53405,

{Cantirund on next page)




AUTO SUPPLIES & EQUIPMENT
(Continued fram
HEW PRODUCT FROM EUROPE FOR MOTORISTS! Tha
lasted “HOBI" Gama Warmning Device stops animals beloms
thay get in your path. For information call 1-800-772-8094

ELECTRICAL PARTS. ﬂMﬂlﬂMﬂﬂ.m
B55-8T31. SPOATS & CLASSICS, INC_ 512 BOSTOM POST
ROAD, DEFT. PM, DARIEN, CT 06830

TURBD AUTO VACUUM with 8' cord. $12.85. Panache,
1258 Morth Diamond Bar Bivd, Disrmond Bar. GA 91765

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO WARTS, Minibikas, Atv'a. Kits, Paris, Engines. Lowes]
Prices. Largest Seleclion. 72 Page Calalog $3.00.
RAefundable. Kart World, Dept. C. 1488 Menor Ave,
Pairesville, Ohio 44077

MIMIEIME Kits-$49 .00, Go-Karts, Frames, Englnes, Wheels,
Clutches, Tires, incheding AMF and Universal Moped Parts.
More Paris-Reduced Prices. 1386 Wholesale Catalog-§2.00.
Go-Kars & Kits, P.O. Box 548, Closter, MJ OTE24-0548

AVIATION, HANG GLIDING

DESIGM-Build  Airptanes, Hang Gliders. Simplified
publicators brochure 258, MoCoy Asrcralt, Sueite 243, Box J,
Manhatian Beach, CA B0266

WICKS AIRCRAFT SUPPLY Homebuilders Catalog 3500,
Tubing. Composites, Hardware_ B00-221-0425.

AIRBOATS 15 To 250 Horsepower. Hovercralt, Airdrives.
Kits, Hulls Mourits, Engines, Propellens. Plans, ACoossories.
Mationwide Delivery, Catalog $2.00 Sportscraft, Box 1684,
Maoekpr, Diclahoma T4855

SPACE & ASTRONAUTS

NASA embloms, toys, gifts, coltactibles. Catalog §1.25.
Fetundable. Collector Trends, Bow 361, Dayton, Ohio 45409

HOVERCRAFT

HOYERCRAFT Flana All Sizes. Catalog §1.000 Universal
Hovercrafl, Box 281, Cordova, lllmais 61242

AERO-CAR Amazing Hovercral built easlly with ordinary

fwater. Complate construction plans and brochure. $10.85
Agro-Projects. Box 5118PM. Clinton, Now Jarsey 08805,

VW HOVERCRAFT Information $10. Plans §25. Neoteric,
Bow 2438, Maibounne, Australia, 3001

BUGGEDT  WIRETAFPED? Find out  iast,
Countermeasures aquipmant cataiog §1. Capn Electronics,
Route 1P, Canon, GA 30520,

MIGHT VISION SCOPES. Reconditiored Bilitary units.
Both Stardight (Passive] and infrared . Catalogs
£4.00. STANO Components, P.O. Box 6274, 5an Barnarding,
CA 92412, (T14) BA3-2T28.

THIGMA SoftwaneHardware bargaing Hand to find dems,
Huge selection, Fast Service Free Catalog. Dynamic. Bex
890, Hicksville, MY, 11801

SURPLUS Mamelwand Software. Hardware. Gil
Electronics, Box 1628, Soguel. California 85073

BOAT Plans - Patterns - Kits - Hundreds of designs - 7'/55 -

Sailbosts - Powerboats - Spodilishers - Houseboasls -
RAowboats - Duckboats - Basshoals - Canoss - Hiyaks -
Hydroplanes - Dories - Boatrailers - Simple construction -
Proven instructions - Tremandous savings! Gigantic 160~
page catalog $A00 (B400 Aivmad) - Includes Fres
“Boatbuilding Supplies” calalog - Fibérglass - Fasbenangs -
Glues - Books FRewolutionary Ponygrip/Poonrshied”
manual 5200 Gien-L. 9152 Rosecrans, Box T3EMP,
Baliowe:, CA BOTDE

BOAT KITE - SML 18'-3). FIBERGLASS. Save hall
Aryone can assemble. FREE 40 page catalog LUGER, Dept.
BC-BE, P.O. Box 1398, 51 Joseph, MO 64502 8167233-6116

EVINRUDES - NEW 1585 BARGAINS - TOP BRANDS ...
all sizes ... 5200 handling . . . Scott MeCulkech parts | .
Electra Marine, 610 Merrick Road., Lymbrook, Mew York
11563

SOFTWARE, IBM compatible, bess than $4.00 disc, Free
Catalog. PSCa, Box 1057, Capitola, CA 35010

PC-XT 6800 Turbo Wit. $585.00. PC Warehouse. Brewster

INTERESTED IN COMPUTERST Find oul if compulers are
for you. Cur practical guide makes homebusinass comput-
erl dasy o understand. Frew details SET, Inc., Box 2368,
Dept. 6P, Marrilisid, Virginia 22116-2368

CB4APPLE programs chaap | Write: Softwsire Shack, Box
1XIPM, Fresna, CA 93707

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-to-find 45mm hit records
irarm the |ast 40 yaars including pop, coundry, reck and soul.
Send 52,00 lor calalog to: American Pie, P.O. Box 66455
Dept PM. Los Anpeles, CA 90066

TV & VIDEOQ EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASEIFICATION REQUIRES STATION
AUTHORIZATION.

HIGH VOLTAGE SURGE DAMAGET Probect your
compubers, berminais, TV Surge Protectors, 130V
Clamping. Send $1395 General Electronics Mig., 2580
Dixle, Pontiac, M1 48055, 313-674-3151

LUNUSUAL Videos not avadlabie al your Video SiomH? Mot
Xrated. Free catalog. Vogue Video, Box PM388, San Luls
Rey, CA 92068

CABLE TV COMVERTERS. Guarantesd lowesl prices in
U5, Jarmold, Hambin, Zenith—many othars! Lowesl dealar
preces! Orders shipped within 24 hours| MasterCand—Yiea—
COD, sccepted. Free catalog—call (800} 345-8927 onlyl

PRADOUES: Mathve Loulsians boal. Fiberglass kit, 134,
45/1ba. O weekand assembly, §148.00. For mara info send
§1.00. Fibercraft Inc. Fte. 1 Bow 44, Madisorvite, LA
TOL4TE,

OUTDOOR EQUIPMENT

BARBEQUE DINNER CHYME Baautiful, long-rangs lones
Shurdy cast aluminum 12 triangle. complete with siriker,
nylon hanging cond. Makes ideal gift or prize. $15.95. PPD.
MCAisa pccopted. Call 1-800-662-6663. Free brochure: Poor
Bobby's Inc., 1101 West Brean Ave.. Kingsford. Mi 48801

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscles - fastert! Fres Bookiet!
Universal, Box BE34A, Datroit, Michigan 48240

KUMG-FU Fres Lessons. Sand §1.00 for Postage. Mclisa,
Box 1758, Depl. PMBH, Honohuly, Hawaii 96806

BUILD your own multi-funciion weight maching contained

within wospdan cabinet Altractive, compact, nexpendivel

hand ipals and common materals requined [no weild-

ing}. Additional information - §1.00. Plans - §12.00. Protocon

Corporation, Sulte 2354, P.O. Box TOV6, Grearville, 5.C.
29008

ATLATLSI kce age SPEAR THROWERS, space age langs!
spears. SASE. Tate Enterprises. 11918 Nucla 54.. Aurom, CO
80011

FISHING, TACKLE, LURES

FREE Sinker Mold Cmtalog owver 100 mobds 28 shapes.
Carmen's, Box Z20PM, Wes! Newtan, PA 15089

Pacific Cabbs Co., Ing., 732515 Reseda Blvd.. #118, Rosod,
Ca 91335, All ather information, call (B18) T16-5814.

HOVERCRAFT PLANS A PUBLICATIONS Catalog, $1.00.
Lansing Asro-Marine, P.0. Box 27885, Lansing, Michigan
4B909

HOVERCRAFT Plan Sets. $25.00, completed crafts,
$1500000. Box 1336, Morganiown, WV 26507-1336

PEGASLIS: Howar ower fwlde, parking lofs or By surface
that's flal Bnd hand in this floating machine, Bulld it younsall for
about §150 worth of phywood Bnd paint and an cid wnmower
enging. The Pogasus has a T-FL Dia. and hovers 107 abave
the greund. A galien of raguiar gas provides 3 hours of Pying
thme. PL-1800 - $8.85: Send Order To. Popular Mechanics,
P.0. Boxe 1014, Radio City Station, Mew York, NY 10101

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners. Bearcal, Regancy. HPA, Box 15224,
Denver, CO 80218

CB MODERICATIONS! Frequoncies. shidess, FM, amphfiers,
Books, kils, repairs, high-parfarmance accessories. Catalog
§2 CBCL Box 31500M, Phosnix, AZ BS048

CB MODIFICATIONS! Linear Planbook, Kits $1.00
retundable. APS. POB 263, Mewport, Rl 026840, 401-846-5627

RADID And T.V. Tubes From 1827 io 1877, Send $1.00 For
List To: Prafler TV, 208 5. 2nd 5t.. Augusia, Arkanass T2006.
S01-347-2281,

ELECTRONMICS

PROTECTOR overvoltage current surge T15V4A two
oullel $1500. Schneider's, P.0. Box 630, Huntesille, AL
35004

MEMORIES ON TELEVISION. Videcape From Your Pho-
tos, Movies, Slides, BO0-BA5-2246, Exl 114

CABLE TV Converers, quality merchandise, we shig
C.O0, low prices. Send 3200 for calalog. Cabletronics
Unlwmited, P.O. Box 256PK. 5. Weymouth, MA 02190, (B17)
ET1-8500.

MSCOUNT CATV Converters/Decaderns And Video Acces-
sories. Frea information. Emsy View, P.O. Box Z21M.
Arlington Heights, IL G000E, (312) B52-8504,

Portable power bor WOR's, TV s, sle. Infor-
mation - §1.00 (refundable) Complate plans - §4.00, Porable
Power Products, Box 997-C, Altan, WY E3110

CAMPERS & TRAILERS—KITS, PLANS

BURLD YOUR OWN - Travel Trailer - Fifth Wheeler -
Molorhorm - Camper - Pickup Cover - Plans - Patlerns - Kits -
Gatslog $1 - Glen-L R-v's. 9152PM Rosecrans, Box TS,
Bedifiower, CA 07086,

BOATS, OUTBOARDS, TRAILERS, &
KITS

GUNS. DECOYS, HUNTING

FREE 198 Calalog: Gun Chaps, Hunting amd Archery
Actessories. Kane Products, Depl. P8, 5572 Brocksdlla Ad.,
Clavaland, OH 44131,

BATTERY REBUILDING SCHOOL

TECHMICAL breakthrough in battesy chargers-usas 15 he
ehaciricity compared lo oid type. Technical breakihrough in
carbon pilp testers-no burmout! Moome Tood & Cowver
Company, 10415 LS 88, Sebring, FL 33070, 8136551616

ENGINES, MOTORS

SMALL EMGINES (alore! Frow Descount Catalog
Engines, Box 166F, Ashland, MO 85010

TOOLS FOt SALE

NO SUBSTITUTE EXISTS When you naed a lsathar punch.
This one makes six differsrt holes. $7.35 p.p, Panrsybania
reshdents add 30¢. Gene Thomas Co., Suite 104, 4405 Tyaon
#Ave, Philadedphia. PA 18135

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Gusrantesd. Calalog $1.00 (Relundable). Camslot, Dept, 44,
Box 65, Bristed, Wisconsin 53104

BOAT KITS - PLANS - PATTERNS - FRAME KITS - 200
Designs - 40th year - 880 - Plywood - Fibarglags - Steel -
POWERBOATS - Cnsisers - Houseboats - Hydroplanes -
Runabocuts - Duckboats [Cances ) - BAILBOATS -
Daysaliers - Trallaraslers - Multihulis - Supplies - Epoxies -
Polyesters - Cloth - Foam - CATALOGUE $3.00 (Airmail
£5.00) (Book Amateur Boatbwilding $8.75) CLARKCRAFT,
16-F Agqualane. Tonawanda NY 14150

BEVEN TOOLS in ona, chromed steel hamimes 100l 18 also
awrench, pliers, wire cutter, screwdriver, botlia opanes, ral
remover. Eight inches long, handies insulabed. Satistaction
Guarantesd| 55 95 plus §1.00 postage and handling. Califor-
ni# add 30¢ sales tan. Loyd's Gifts, 10865P Meola Rd.. Apphe
Valley, CA 82308
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UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines wilh Walking Feet
Complate ready 10 use-only B40E00. Thompson Modsl
PAZO0-AVAILABLE FROM YOUR LOCAL DEALER, or oroer

direct [Mester Charge-Visa). Datho Mig. Inc, P.O. Bou
12110, Lubbock, Texas TI452-Phons: (306} T44-G774

MACHINERY, TOOLS & SUPPLIES

& METAL Cutting Latha $104.50. Talg, 15048 Proctor,
Industry, CA 81746

BEST Prices, Woodworkers Machinery Cataiog Free.
MoKEligan, PMGES, Johnsan City, NY. 13780

BMALL FOUMDRY Furnaces, Suppliea. Frea literature.
Pyramid Products, 3738 Soulh Tih Avenue. Phoenix, Arzona
1

“SHARPEMERS  REPOAT Manihly  Mewslattar,
Sharpining Guideboak, Angle Wall Chart, Free detalls. Shog
Company, Depl PMB, P.O. 22558, Minneapolis, MN 554322

SANDPAPER 10¢, CABINET HARDWARE 18e
MAGMETIC CATCHES 18¢. SAMPLES AND CATALODG
§200. MOTHERN HARDWARE, &251 BRIARCLIFF DR,
HUNTINGTON BEACH, CA S264T7. FULL MONEY BACK
GUARANTEE.

OVER 500 WOODWORKING DESIGMS! Create profitable
toys, gifts, whirligigs, folk art, household sccessories .
mome! Brochure PLUS Sample Paltern only $2.00 Accents
(BP9}, Box 262, Darvers, MA D1823

BURLD THIS ARTIST'S WORK STATIOMI Construction
plens 5500, send to: Jemes A. Carer, RRY, Box B8
Bloomiisld, Ind. 47424

WOODCRAFT PATTERMS, Windmyis, Weshing Walls. Bird
Houses. Fesders, Fiying Duck, Pheasant, Ouidoor Planbars,
Catalog $1.00. Crafiers, 11840 US. 27 North, DeWitl,
Michigan 48820

Bradenton, FL 33505

PLANS for woodshop gifts and fund rasgers 10 plans for
4$6.085. 5 8l ditferent plans for §3.85, Catalog $1.00 relund-
abde. Pinecona Press. Box 2840, Fearmington Hills, M| 48018

PLANS, BLUEPRINTS, PROJECTS

SOUIRAEL PROOF BIRD FEEDER. Complets and detaited
Elueprind. Send $3.50. M.B. Rudeen's, Depd. P1, 2317 Pond
Ave ., Maplewopd, MM 55118

172 TRAILER PLANS Motorcyels, Utility, Car, Construc-
tian - Strong. Streamlined, good locking, aasily buill. Cata-
fog $4.00 (Retundabile). Tag-Along, Bax 15107, Salem, DR
arare

FAVORITE WOOD TOYS, Patterns, Parts, Wheels, Catalog
$1.00. Toys and Jays. Box 628M, Lynden, Wash. 88264

STEEL. Auminum, Brass—GShest, Bar, Shop Bupplies,
Plans. Write: CEI, AR1. Box 183, Cameron, IL 51423

BANDSAW BLADES, Any Size, Free literalure, King Saw.
B541 Tidewater DOriva, Mok, Viegenia 23508

LATHES, Mils. Toots. Mew catalogs §1.00. Blue Ridge,
Box 536V, Hurricana, W' 25628, J04-5662-3538

METAL CASTING Supplies Books, sands, paring. slioys.
From Brochura, Sloane, Box STIP, Coracpolis, PA 15108

BAW sharpanert, asve monay and bme, sharpen many
toals with our grinding fixtunes for Foley machingss, Reler-
ences. 1-414-4087-0872, Thorvie Int’l, Saw, 1616 Bultals,
Grean Bay. Wis 54300

LATHES - INDUSTRIALHOBEY FROM $370.00. METALS,
SUPPLIES. LARGE CATALOG $1.00. CAMPBELL TOOLS
st YEAR, 2100-D SELMA AD., SPRINGFELD, DHIO 45505,
15133228552

BAW sharpaning training video, VHE or BETA. Excellent
learning tool $48.95, 1-414-4070572,

LATHE OWMERS Low cost quick change tool post. KRF,
Box TAIA, 51. Joseph, M #8085

BAMODSAW BLADES any size Fres informaton. Suffolk
Machinery, Suite 8, 16 Shore Road, Palchogue, NY 11772

FRESH AIR HEAT EXCHANGER. Outdoor gir replaces
stale homa air. Advanced Oesign using inexpensie
maieriats and alurdy permanent aluminum core, minimizes
heal loas Bnd operaling cost. Plans $10 Postpaid. Heat
Exchangar without biowers S200.00. Blowers §75.00, Froight
Prepaid. Dept. AB, Suite 203, 2820 East 51t Street, Tulsa,
Oihda. 74105

SOLAR & ALTERNATE ENERGY

RIFE Hydeaulic Water Fam, WATER PLAIPS WATER,
Manual Of infarmation $3.00: Rite, P.0. Box T3, Morrstown,
Ph 1004

SOLAR PraolovoRlaic Prodicts, Bargains. Gil Electronics,
Box 1628, Soquel, California 96072

BEAVEL Gas Pelngarators Pepalr Mameal. 3350 New
Bumers, Cold Conirols, Gasksts, Recharging, Pepairs.
Parts, Information. Kerme Gas Refrigeration, 3929 La Mesa.
Cantral Vailbey, CA 38019

FREE HYDROGEN FUEL and Gonaralor uses
‘Water and Solar Cedis. Plans and Kil $512.00. Prairs Power,
Box 8281, Edmonton, Alberta, TBH OLD, Canada

CATALOG - SOLAR, HYDRO-ELECTRIC, WIND POWER
Equiprnant, Owver 350 ems. Send §3.00 To: WESCO, P.O.
Box 936, Redway, CA BHS60

HEATING, FUEL SAVERS

DRAFT Busling, Drgam Blower, Dval feeder, Fireplace
Haster. Leam to Burn Down. 964 Walnut, Glandora, CA
91740, (818) DEI-EI41

MAKE WOODEN TOYS, whirligigs, classic sutos, swing
sets, doll hoasses, crafs, Tumniture with our plans, parts, kits,
suppliss. Golor calmlog subscription §1. (814) 4844363
Charry Tree Toys, Beimonl, Ohio 43718-0065

142 POPULAR MECHANICS

MAKE PVC PIPE FURNITURE. Many proven plans
Profitable homa business, FREE detmils. JAL Casual
Furniturg, Box 208, Tewhsbury, MA ThEM

CATALOG FULL-SITE FURMITURE PLANE - $2.00. Re-
Tunded with Hret arder. TradWional, Early Ameérican, owver
1807 Fumiture Designs. 1827 Elmdale. Depd. CP-88,
Glenwiew, lllngis 60025,

PROFITABLE WOODEM ~COUNTRY CRAFTS". Mads
§2.000 one weskend 100 tull size patterns and details only
$6.00. Hartville Woodcrafts-PS6, 12355 Market, Harhalle, OH
44532

BETTER than pegboard new 247 x 347 plastic toolboand,
square holes, patenied hooks, slarar sat $14.95. Windsor,
BE Elinor, Akran, Ohio 44305

COUNTRY Chnstmas Ormamant Wood Patlerns, §4.00
Sparrow Hill, P.O. Box 904, Barrington, IL 60011

DOLLHOUSE pilans including 100 pictures Victerian, Co-
lonial, Georgian AN for $7.00. May, Bax 569, North Mynis
Beach, South Carokna 29507

WHIRLIGIG ROWBOAT blusprint. $5.00 MNew Unique. Ken
Detag, Box 1074, Waldport, Oregon 87384

WATERBED KIT. All you add is wood and waler. Includes
frem figrw miattress, haater Hnes, metal cormer brackets. Al kit
$68.50 Catadog §1.00. SLEEPYTYME, 105 High Streel. Union
iy, M 40004

BATTERY CLOCK MOVEMENTS. Below wholesale prices
Best Cuality. Catalog §1.00 {refundable)l. Yankes, Box 26
Thompaon, Cannecticut DE2TT

DOLL CRADLE — |5 A reproduction of an 181h century
eradie. Curs is handcrafied of mellow pine with varnish finish
Ay Hiths girl willl enjoy plasying with this boautiful cradie. (108
x 22'%") plans and material st (PL-1820-54.95). Send ordar
to: Popular Mechanbea, P.O. Box 1014, Radio City Station,
e York NY 10101

BOOKCASE WALL A Floonr-1a-calang bookeass with cat-
irsird space on the bottom. COwer 1311, long, but you can adjust
shell widih to 1 any wall. (PM-1008—%595) Onder from:
Popular Mechansca, Box 1014, Radio City Slateon, Mew Yok,
HY 10101

8,000,008 peopls read Popular Mechanics every month.
By plating your &d here for $6.70 & word, we're proud 1o
announce, you will e jolning & magazim that has won the
1666 NATIONAL MAGATIME AWARD in the category of
special interests. We recesved the award for PRFS NOVEM-
BER 1585 WOODWORKING GUIDE. We're on top and so
should you be - in the right market place and magazine for
greates profits. To have your ad in our lamous Novembear
jsmue you must have il 1o us by Septamber Sth

TREABURE Chest Terrariem Plans, Serd 5295 1o
Porter's, 818 40th Sirest Wesd, Bilings, Montana 58106

CHERRY OAK, WALNUT, MAPLE Boards. Small Ordens
Cur Specialty, Sand $1.00 for Lishing [Refundabla). Park
Tienbar, P.0. Box 558P, Orchard Parke, N.Y. 14127

WODDWORKERS! 783 handtools, supplies. patterns,
woodiurning. carving. toymaking, veneenng, hardwoods,
cane, dowels, more! Freed, 20% discounis. CatalogFree
Citers - §1.00. Hueryl Morgan, POTMAS, 1123 Bardgiown,
Louiswifia, Kentucky 40204

COMBINATION Camp Box, Tabse - Engineered Plans and
spaciheations $10. VIBAMC accepled. Julfinn, Box SE0468,
Orlando, Florida 32808

COLOMIAL Cabinet Kit - Beautiful wall pddition 1o any
FOOET. Jl?l'*hilllpn'l.HK‘I&H-I.Thr.&Mmmddwrwﬂh
Calico fabric imeen. LUnassembbed (hardware included)
§56 05 Assernbled. medium stesn findsh $60.85 Matching
wall candle holdars $8.00pair [fneshed only) Postage paid.
MY mdd ™. JW. Crafts, Dept. PMZ. Box 153 Weilgvile, Nt
14gas

OUTSTANDING Black and White telewision and siereo
ristaptean with #lectronic antenna Plugs inta AC. outlel.
$4.50. Revolulionary thermometer displays fever tempera-
ture numericalty in 45 seconds by pressing against fonehead.
$2.50. Sadistaction Guaranieed Desp South Merchandisars,
13-A Awtie, Harvey, LA TO058

FREE DISTIMCTIVE GIFT CATALDG, $1.00 Postal Han-
diing. Gresn Acres, 3007 Tolnay, Houston, Tewas 7021

STOP throwing sway money, Revalulionary dévice sives
money and enargy. Complete details and working sample of
this amazing dewice send $4.00. G.EMM, P.O. Box 250,
Hiplhyville. Dkiahoma 74038

REVOLUTHIMARY Home Buildng Technique - The
FLORIDA SYSTEM - Liletime Roof Structure.
Superimsulated, Comventional Costs - Construction Manuasd
%1485 CONVERT Mcbile Homae to Permanent Lifetime
Structure $12.95. Habidech Enginsoring. POB 108514
Dayiona Beach, FL 32020

PLAN YOUR PERFECT HOME. Dosigner room model
system  incleding  Fandecapes.  Information  SASE
Harringlons, 22368 Fasrlawn CiredPD, Fasrview Park, Ohio
a4 05

SAVE 525000 DN YOUR NEW HOME! Results Guaran-
teedf Send SASE: Kenthouse Lid | 15430 Stonehiil, Houslon,
Tanas TT062

ORGANITE YOUR CLOSETS Save Money! Doubles Lisabis
Eﬁm! $5.00 to: PAV, 342 K Pennsylvania, Glendora, CA
1740

BLALD 1350 50, ft Brick House for §14,000 - 3 Bad Rooms -
2 Baths - Fireplace - Ona Man Step Imstructions
Only $12. AL E. Whitehead. Rt 3. Box 317, Vinton, VA 24178

150 TOP MANUFACTURERS OF FACTORY HOUSES
THAT ¥YOU CAN BUILD YOURSELF! You save up to 40%
Send §1 for Aeport: Buslding Institute PY, Permont Ave..
Piarmont. MY, 10068

CASTOLITE Liquid Plastics. Crystal clear, colors. For
casting, coating, fibergiassing; in ndustry,
laboralores, craft work, Reproduce your designs with our
Moéd Materials. Calalog 52.00. CASTOLITE, Dapl. BEMPM.
Box 301, Woaditook, IL GH0GE

DO IT YOURSELF

WANT TO SELL YOUR HOME . .. without paying a real
asisie broker? We supply Do-it-Yoursell ManualKits and
For Saée Signs_ Information §2 00, The Resource Link, Inc.,
Dept-FM. Box 1735, Des Moines, 1A 50006

{Continued on next page)




DO IT YOURSELF

m

WATERLESS TOILET] ENVIROLET SYSTEM requines NOD
WATER, NO CHEMICALS, NO SEPTIC TANK. Biokogical
process uses emall amount of eleciricity. ideal for cottage,
chalel, home, industry. Send $1.00 for information 1o:
SANCOR IMDUSTRIES LTD. 140-30 Milner Awe. A-PM,
Scarorn. Ontario Canada M15 3R3

DrSump WATER POWERED EMERGENCY PUMPSI
Intormation $1.00. Drawer 1207, Wimbariey, TX TBE6TE

LEARN SIGN PAINTING, Cariooning, Pinsiriping Fres
Catalog. Kautmann Company. Centeriown, Missouri

FREE Surprise Collaction with approvals. Gouid, Box
2130, Petalurna, CA D4953

LEARM pinstriping, fancy letiering. Firsl lesson 55
Mutwood Graphics, J40C Wes! Pine. 51 Louss, MO 83108

MODELS, MODELS SUPPLIES

FIFENG CIVIL WAR I7 - NAPODLEAN Model CANNDN
PLANS, S6.00: CATALDG 51.00 Green-FMSE, Box 802,
Shafimar, FL 125T9-0882

ELECTROPLATING. Complste amateur's bextbook. All
metsls. Eleciroptate metaficnonmetsllic #ems $11.58
Dwetails free. Tropic, Box 85-P3, Palm Bay, Florida 32905

BELT BUCKLES for coing or stones, specialty buckles,
jewelry mounlings, cut siones, clock works Wholesals
catalog 25¢. Eloxile Corp., BOG'3 10th Street. Wheatland,
Wnirilng E2201

INSTALL YOUR OWN IN GROUND SWIMMING POOL for
o low as §1,806.00. Cheswick Poots, At £28 Cheswick, PA
15024, 412-274-8400

COMPLETE In-ground swimming pool kit from $1585 00,
Fresd Broschore & Prica Lists. Bumetl 341 Hillard Road, Modth
Litthe Rock, Arkanass 72118

431 Catalogs lsled Sounces lor Anything! $5.00.
Directory, Box 924528, AHants Georgia 30314

MAKE PVC PIPE FURMITURE. Many proven plans
Profitable home business FREE deails. JSL Casuval
Fumiure, Box 208%, Tewksbury, MA (METE

PROJECTION TV ... Convert your TV o peaject 7 Foel
plctume , . quh:cmq:ulblnlnﬂsmpmpdm . Total
Cost less than $30 . . PLANS AND 8 LENS $2185 .
libstrated Inlumﬁm FREE. Macrocoma-BA, w.mnmﬂn
Crossing, Penngylania 18977, Credileard Ordens 24HRS.
[215) T3B-3070.

REVEALING tips on home mepair jobs. Book telis how to
do it yourseff and save. 55.00 10: Nechés Express, 3008
Guitway, Dept. 1. Port Arthur, TX 77842,

TWORKING STEAM MODELS!" KITS or ASSEMBLED.
Tractors, Locomotives, Limousins, Rosdster, Truck En-
gines, Two Stesm Books 1olal 58 Color pages $4.95 (Relund-
abie). Colored Circulsr §1.00 Fall Discounts 20%. Diarmond
Emlerprises, Dapt. PMB, Box 537, Abexandria Bay, NY 13607,
[B13) 4TBATTH

RADMI CONTROL Airplanes. Boats. Helicopters, Supplies
Big Dtscount Catalog $5.00 (Redundabie). Modelers Supply.
Box 310P, Eclectic. AL 36024

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

ADOPT SPACE ALIENS. Guerantead Unsgue. Send 54 55
per kil or SASE fres detsils. Alien RAockers, PO 241,
Ocaanside, New York 11572

MAGIC TRICKS, JOKES,
VENTRILOGQLUISM

FREE|l Workd's Leading Movelty Catalog. 1800 Jokes,
Tricks, Gcience, Sports, Hobbies. Johnson-Smith, F-01,
Bradenton, Fla. 34200-3796

LEARM VENTRILOQUISM! Guarantesd Instruchion,
Supplies, DUMMIES. information Frea' Mahar, Box 420-PM,
Littleton. Colorado 80160,

LEARM ta perform & of the grealsst close-up magic tricks
ewmr, Complels bookls! £195 Magix Putlicatlons, Box
39578, Solon, Ohio 44138,

INSTALL SATELLITES. Training Matarials, Kits, Equep-
mant List's, $1.00. Satwilite, Box 327, Jacksbora, TH 37757

NEW T.V. PROJECTOR LENE, TURANS ANY T.V. INTO
PROJECTING 7-FOOT PICTURE, Lans and plans only $9.05.
(S0-DAY MONEY BACK GUARANTEE). FREE informstion.
Angel Gifis-cpd, G028 Myrtie, Long Beach, Caliomsaa 90805

HOEBIES & COLLECTIONS

“WHOLESALE" U 5.—Foreign Pricalist and catalog Fres.
Everytning Guarantead. No Approvals. Schneider, Box 1240,
Grand Aapids. Michsgan 49501

50 DSFFERENT 04 U5, between 1881 and 163951 00. Ed
Roush, 423 Shepard, Manshield, Ohlo 44307,

FREE 25 World Wide Stamps Plus Free Catalogue With
Over 2000000 Slamps. Mo Approvals. Jefferies, 28311
Franklin, G334, Southlistd, Michigan 48034,

FREE Gih With Firgt Purchase U5 Approvaly knd Want
List Serice. 20¢ for Handling, The Samp Boubigus, P.OU
Box 458, Madegon, N.J. 07940

BARGAM 100 World-wide Stamps #5e Quality Approvals.
R. Parker, Box 143, West Brockfield, MA 01585

WORLD Wide Stamps mounted in books on epproval 2e
and up. TRUST STAMP COMPANY, P.O. Box 100-P.
Jemaica, MY 17435

100 Ditlerent US. 25¢, Approvals. Bradiey, Box 425P,
Misdiothian, WA 23113

50 WORLDWIDE FREE, WITH APPROVALS. Carman, Box
E149PM, Ban Matao, CA 94400

OME! Two! Theee! Cent Stamp Approvals, Regardiess
Calalog. Kiogter, 4164 52nd 51, Sen Dwgo, GA 82105

200 DIFFERENT Canada §$1.00 Worldwide approvals.
Cuebephil, Box 68, St-Jerome, Canada JTZ 5TT

FREE 50 Canadian stamps with approval request. Brines's,
P.O. Box 5607, 5an Mateo, Califemia 54402

#0 EUROPE 25¢. mpprovals. BIRNELL, 2304 Hancock #9E,
Ausstin, Texas TOTSE

SPACEOPHOBIAT Blankspaceitis? Monaco Mudes plus
thirty woridwide. 102 with approvals. BIL), Box 377, Newitan,
MA D164

FREE! 125 Diftaren Foresgn, §10.00 Catalog Value. Ap-
provals. Rick’s, 520 South 23rd, Hernin, 1L 62948,

MAD & Hislorical Militery Collsctibies. FREE catalog,
HMA Box 1806PS, Lafeyette, CA 84548,

BRITISH and loreign slamps in comphate Sets. Boda, Box
145W, Willowdase Ontano M2N 558

MILITARY Medals Catalogue $1.00 Subscription Yearly
$6.00. Varnon, Box 1387PM, M. Baldwin, NY 11510

PATY Pips Furnstuse, Complate llusirated Plans. Save
T5%. §5.55 CGW Enterprises, P.O. Box 886114, Plang,
Taxas TH0H6

50 HOUR UTILITY CAMDLES sasy 1o maks insiructions
$3.00, send seff addressed siamp envelope to; 5220 Lupin
O, Sparks. NV 89433

INSTALL Your Telsphones, Save Money, nstruchions
$6.00, Blaisdell, 4202 E. Hamifon, Eau Claire, Wi 54701

ARTS, CRAFTS, SUPPLIES

DECALS, EMBLEMS, PATCHES

CUSTOM EMBAMDERED EMBLEMS, PINS, DECALS.
Frea Calalog/ Quotes. Rush Skeich, Stadn, 61F Jana, N Y .C.
10014, (212) 329-2283

DEALER Wanted By Foreign Suppior. Cusiom Mads
Cloisonnes, Hal Pins. Jewelry. &Airmail To: Shayes
Corporation, Box 43-868, Talpsi, Taiwan,

BEAUTIFUL NATURE STAMPS 50 DIFFERENT, MANY
COUNTRIES. §5.00 VALUE. JUST 44¢ US STAMPS. Fino
approvals accompany. J5B Stamps, Box 24506, Tempa, AZ
L

ONE-HALF PRICE - Profit from stamp Collsctors, Amori-
ca'l leading weekly newspaper for all collectors. Lotest
niws, lavish calos, how 1o collect, invest, enjay your hobby.
Qne-hall price (new subscribers only) §8.97 for 52 weesks.
Dept. PAIET, P.0O. Bax 10, Albany, Dregan 97321,

WORLDWIDE 100 Difterent Baaulies, 25¢. Approvals. J.00
Wichael. P.O. Box 2273, Martinez. CA 94553

ANTIQUES, RELICS, INDIAN GOODS &
CURIDS

FREE, U5 Mint Sei. Approvals. Hildebrand, Bon 4867,
Santa Clara, Calilornia 35054

STANED GLASS SUPPUES Complete Catalog 5200
{ralundable). Sunshine Glassworks, 3690 Harlem, Dept CT,
Buftaio, NY 14215

CLOCK WORKS. Wood clock Manks, rockhound sup-
plisa, bait bucklas, cul slones, elc. Wholesale calalog 25¢
Eloxite Corp.. 806"z 10th Street, Wheatlnnd, Wyoming 82301

“GETTING Started in Stamad Glass”
Box 20657, Hamover, Mass. 02339,

51.00. Whittemors,

QUARTZ CLOCK MOVEMENTS FROM §1.75. Epoxy resin
$16.00 gallon. Oak $1.50 3q. A Components, cutouls and
morel Catalog 3300 (cradited). Sieebar. P.O. Box #63(P),
Andcover, Nt DTE21 0463

LEATHERCRAFT Supplies catalog. 1ools. $1.00 {Refund-
able.) Crafter. Torm Bean, TX TS485-077R

WOODBURNING, clockmaking  catalog .00
(refundabla.) Drermed Tools. Crafistar. Tombean, T 75486
07Ta

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM Lor Fun and Monay!*| Free Bookbet 1" Cartoons,
[Beom 4067 48, Datros, Michigan 48240

AUTHENTIC SHARKS TEETH from Gulf of Mexico burial
ground B for $2.00. Nowvelties, 720 Macedonia, Punta Gorda,
FL 33350

INDEAN Relics List 50¢. identification Guide Book §11.44.
Amrowhead Samples §20.00. Secrist's, Deerfield, MO B4 741

ANTIQUE GUIDE. 850 page volsme Fully (Bustrabed,
50,000 currenl pHoss, 500 calegories. Invalusble lor aue
tiors. $12.50. R Townsand, 1354 Mabss, Mernphis, TM 38127

FREE List to Serious Collectors. 30,000 ndan Artifacts,
Pols. Spears, Axes, Slate, Beadwork. Caddo Tradsng, Box
688, Murirsashoro, AR 71558

STAMP COLLECTING

50 YEARS Qid fifteen different Linited States. over fifty
yeiss oMd-25¢ with approvale. Janon, Box C11-P. New
Focheibe, Mew York 10804

WORLD, 80 different, 25¢. Approvals. KSG, Box 651,
Helson, BC, Canada V1L 5R4

ISAAEL 15 Ditterent 10¢ Approvats. Sam Chazen, Box 566,
Delray Beach. Flonda 33444

UNUSUALT 100 trom 100 Diferent Countries 25¢. Approv-
als. Taylor-PM1, Box 1075, Calgary, Albarta, TZP 24,

BREATHTAKING Baautifl. 50 Differont mint Monaco
prctoriats commemdarativas only 51.50 with mint complele
set approvals. Pagoda, Box 132P, Sidney, Ohio 45365,

SPECTACULARI 300 Breathiaking Stampe iram 25 Coun-
treps. Cindy §1.00 with Labesi bargains and sensational appaoe-
als, SampsPlus+, D-M1& Box 82F, Torgnio, Canada MdY
2HE

AUSTRALIA 50 DFFERENT BEAUTIFUL COMMEMORA-
TIVES 10e, Approvals Pence, POB 3041, Winchester,
Werginia 22601

FREE! Big Bargain Catalog — Mew Ediion listing thou-
sands of bargains inchuding U S & BN.A stamps, packets,
alyums, accpssones and supphes Aso fing stemps Tngm gur
approval service, Buy only whal you like. Relum balance
prompdly! Thank you. Jamestewn Stamp Co., Depl. ESEPM,
Jamasiown. NY 14701

CAMERAS & EQUIPMENT

I5MM CAMERA teatures S0mm lens, aulo locus, chse,
52595, Hockla, Box 305, Statiord, Conn 08076

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted, Free Recording/Publishing.
Broatsway Musle Productions, Box T4HPM, Sarasota, FL
33I5TH

FREE SONGWRITING SUCCESS BOOK! Top Records.
Box 23505FM, Nashwille, TH 37202

{Continued on next page)
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PLAYS, SONGS, MANUSCRIPTS
lmmmnm‘m

SONGWRITERS NEEDED! Eam Money Writing Songal
Free Details| CAS Records, Box 8148, Lewision, NY 14082

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARMING
POWER. Complete your B, MLA_ PhD., or J.0.* Credit for
worklearning experance. Mo classroom  aftendance

Ave, Glnm;lﬂl. CA B1206. In Calif. (B00) 421-0115, exd. B4
Other Stabes. (8O0} 423-2485. axl. 54,

ACCORDIONS, NEW, USED. Electric. electronic,
Sell, Tradhe, Exchange, Repair, Tune, 50 Years Experienca. |f
Dealers unavailable, Call or Write for Brochures, Mastercand
And Viss Accepied, CASTIGLIDNE ACCORDION, 12644 E. 7
Mile, Detrodt. M| 48205 313-527-1505

PIANOS, PLAYERS, PUMP DRGAMS. Rebaild and repair,
Catalog of “How-To" books, 32.00 |nefundable), Vestal
Press, Vestal 11, New York 13850,

VIOLIN, GUITAR, elc., making maleriaks, scoesscries.
books. Catalog, $1.00. international Luthiers Supply, Box
580GET, Tulsa, DK T4158

INTERMATIONAL VIOLIN COMPANY, Catalog for instru-
mant makers, reparers. Imported fonewood, tooks. varmish-
05, parks, accessories, $irings, cases. Eurapearn ingtr

FREE Calslog Mashvile Auction Schood, Box 190P,
Lewrenceburg. TH 38464, Vetaran Approved.

“JET/GAS TURBINE CAREERSI Courset—
theory, maintenance, ocverhaul — Established 1957,
AMERICAN JET Depariment PM=3. Darby,

SCHOOL,
Moritang 50829, (408) 2452100

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
coal. Information Frea. Call toll free 1-B00- 226-5600 or wrile.
American Sehool, Dept. #345, BS0 E. 581h 51, Chicage, IL
60837

PUANG TUMING PAYS - Pano tuning - Electionic ongan
sarvicing. Learned sasily ai home. Free bookiel. Mikea Bryanl
Schaol. P.O. Box 20153, Sacramanto, CA 95820

s, Assarnbie yourself veolin and guitar kits. Catalog $1.00
includes 10% discount certificate. Depd. HI, 4028 W
Belvaders Ave., Balbmore, Md. 21215,

ACCORDION Top Brands, Cordovox. Buy Dimecl,
Tremeondous Discounts. Trades scoepied. Fres brochune.
P, Accardion-0-Rama, 16 Wast 19th Street, New Yok, NY
10011, Phorne 212-675-9080.

MSTRUBENT Eits! Build Appalachian and hammened
dulcimens. banjos, mandoling; even harps, harpsichonds.
Free Catalog. PM Hughes, 4419 Wesi Cobfax, Denver, 0O
SO0

BALDNESS: "Sensible Solution”, $4.000 Grenier, POB
291, Huntington Baach, CA 82047

300 books covering most major flelds, business, gam-
bling. health, hypnotiem, horse. marriage. sports. pets,
Lo OU nEme It Free catalogs. writa to: Mannix Trading
Co,, 3 Bowery, NY, NY 10002

CANT GROW LONG HAIRT Caring hairstylist will share
vdluable professional infarmation you ned to know. EABY
and WORKS! $10.00. LHS, P.O. Box 538, Milam, 1L 61284

REVERSE WRINKLES'GRAYING HAIR. Facts documant
ad irom scientific writings. Written for laypersons. $3.28
Lordon, 6331 Fairmount, El Cerrito, CA 94530

REVEALED! SEL F-IMPROVEMENT Frw inibaar-
mation, LSASE. Helen of Glen Ellyn. Dapt. 103, 474 Raintres
Gt #2A, Ghan Edyn, IL 60137

¥OU CAM BE HAPPIER TOMORROW THAN YOU ARE
TODAY! Compiate my easy, practical, “Do-it-Yourset sev-
on stop GOAL SETTING GUIDE and rediscower an often
forgotten truth abouwl gomls! Act now| Sand check for $19.95
1o. GOALSET, P.O. Bax 1651, Los Gatos, Calilomia 95081,
Money Back Guararised|

EDUCATION & INSTRUCTIONS

ACCREDITED UNIVERSITY DEGREES By
Cormespondence. University Counsaling Service, Dept. PM,
P.C. Box 620785, Orlendo, FL 32062-0T85

PRIVATE INVESTIGATION HOME STUDY COURSE. FREE
INFORMATION. CENTRAL INVESTIGATION, BOX 1834E,
PROVO, UTAH B4603

UNIVERSITY DEGREES By Mail. Accrediied Bachelors,
Masiers, PhOD's. Free Facls Revesled Caresrs-PM3, Box
ATDERE, Tutsa OK T4147

LEARM Sewing Machine repairing. A prolitable Trade.
Eamy o learn. Free delsils. Seweng Canter. 187 FR. Rochalie,
GA 21079,

L-EARN Clock Repair. State Approved. Free Catalog.
School of Clock Rapair, Am M, Squira Village, T Cambridge
Ct. Toms River, MJ 08753

LOCHKEMITHING, Univarsal School of  Master,
Correspondance and Shop Trainéng. Box F14852PM,
Sacramento, CA 35821

DETECTIWE training home-ghidy program.  Frea
information. Global, Box 161 P, Hanower, Mass 023050

144 POPULAR MECHANICS

RADEESTHESLA, Radionics, Dowsing E.5.P. Courses and
Eguipment |Husirated Catslog §1.00 ([refundabis)
Established 27 years. Depl. PME, Brucs Copan, Highfield,
Danahill, Sussso. England RH1T TEX

Creersass. hﬂmmﬂi-onﬂm Maring Employment, Box 207,
Central, iN 47110

OVERSEAS Jobs 520,000 to $50.000. Free information.
Doycorp, Box 88T5Z Pocabello, 1D B3201

RESUMES FOR RESULTS bookiet could halp anyons
sacurg a jolo. Send §7.75 to; Jerome Bennett. P.O. Box 014,
Ashtabula, Ohic 44004-0014

FREE] MEW employment reportl ShipaBoats'ofishore
Owerseas! Send $1.00 for postaga & nandling to: Starney,
Swite 133, 1385 Oxford, Atlanta, GA 30307

$1000 DALY POTENTIALS! Worldwide! |mmediate!
ZINCPOS, Box 12110, Las Vegas, NV 89112

AUSTRALIA WANTS YOUH Big Pay! Tranaporiation!
MNewest Employment Handbook—5200. INTERMATIOMAL,
Box 10107-AW, WASHINGTON, D.C. 20038,

.. 25000 - 65000+ Froe Report!
Emurmoﬂt.ﬂm T9TED-AW, indianapols., IN 46219,

EXTEMSION And Post-Gradusla Awards in Philoscphy,
Arl, Science, Botanie, Medicineg, Homaopathy, Radionics,
and oclhers. 30 subjects Currcular fres (airmail §1.00
refundabile). Registrar, Sussex College of Technology.
Hightiedd, Danehill, Sussex, England.

Ansociation, Box 24PM, Ohympia. Washington 38501,

EARN More in 80 days. Fros 1988 catalogue describes 200
BICOBS proven cormespondence Diploma courses. Granton
Institule, 2634 Adeialde Siree! Wesi, Toronbo, Canada
M5H 173

USE Lake Frea Acts Evangalizing. Tracts 1127 NE Fifih
5t Ocala, I2670

UNIVERSITY DEGREES! Economical home study for
Bachelor's, Mastes's, Dotiorate. Prestigious aculty coun-
sals for independent sudy and life exparience crodits. Free
information - Richard Crews, M.D. (Harvard), Presidant,
Cotumbla Paciic University, 1415 Third 5L, Dept. 2E88, San
Rafasl, CA 94901; Toll Free: BO0ZZ7T-0119: Cadforniac
BOOEEZ-BAPT; or 415/459-1650,

HANDLE YOUR OWHM LEGAL AFFAIRS. Be a Paralegal.
Accredited Atlormey Instruction. Home Study. FREE CATA-
LOG. Southarn Carser instituta, Drawer B6PM-Z158, Boca
Fatan, FL 32T, (305) 368-2522.

BECOME an Electronic Or Video Techniclan in only 14
monihs. Financial Akd, Placement Assistance and an Asso-
ciata's Dagree. Call Mow! (214) 200-2613 Dallas, (213} 565
1660 Long Beach, or (T13) 958-0010 Houston. VTI

INVENTORS: Free information on oflering yous invention
for sala. Kessler Sales Comporation. C-5-F1, Fremont, Ohio
43420

INVENTORS Beware' Avoid Pirscy. Secrats others can't
Offar. Free Detalls. Mileaione, AL 5 Box 8795, Twin Falls,

idaho B33

MNONPROFT Foundation helping ineenion overd 10 years.
Free recording forms. Free evaluation. AMillated invendors
Fowundation, 501-B lowa, Colorado Springs, CO 80000, ar
coll 1-800-525-58085

INVENTORS! Can you patent and profit from your idea?
Call or write for your free indormabion package. Owver a
decade of  service AMERICAN  INVENTORS
CORPORATION, 82 Broad Streed Depl. PM. Westfisld,
Muassachuseits 07086, 1-500-236-5658. In Massachusatis or
Canada call {413} 568-2753,

PATENT AND DEVELOP Your imention. Regiatered Fat-
eni Agent and Licensed Profeasional Enginesr, Send for
FREE PATENT INFORMATION Every Inventor Should Have,
Richard L. Miller, 12 Parksice Deve, Suite M, Dix Hills, NY
11746, (516} 405-4343

PATENT IT ECONOMICALLY! Frae Details. Licanssd since
1958, N. Ranar, 2008 Fondulac, Richmond. VA 23299

INVENTORS: Laarn how o submi your ideas to indusiry.
Call frepe 1-800-528-6050, Canada 1-800-528-5060. X831,

REGISTERED PATENT ATTORMEY Washwglon, D.C.
Suburh. Donakd A Kettlestrings, 414 Hungerford Drive,
Rockvilla, Marylsnd 20850

INVENTIONS wanied! PATENTVESTMENTS INTERNA-
THOMAL 1-800-628-2828, X582 (24 hours. 365 days).

SUPER-INTELLIGENCE! Amaring results guaraniesad!
Info. EDEMP, Box 1462, Glendom, CA 81740

WORLDWIDE Home-Study Diploma Courses. Trval, Bar,
Sacretarial, Grooming/Training, eic. Free Brochure.
Rapid ResuMs School, 322C-THS Woodbine, Mariham,
Ont., Canada L3R VT,

PATENT Atlormey. Terrence Martin, Foxboro, MA 02035
05460 Ow Call #01-334-3538

EXPANDING PRODUCT LINE: Manulacturer of power ool
BCoessCries and related hardware products with nstional
retall distribution looking kor irmmenthons and'or idess. Write:
Togis, P.O. Box B054T, Ban Diego, CA 92128

LOCKSMITHING. Froe book. Locksmithing institute, Dept.
310-096, Littie Falls, 1.J, 07424

SCHOLARSHIPS, Loens Grants. Fres information. Write.
Camputer Data Senices, 216-3 Hamill Sireel, Stateaville, NG
28677, o call (704} B73-0192.

INVENTION MARKETING. FREE INFORMATION.
REPRESENTING MAMUFACTURERS. Patmart, 77 Fulton,
260 Financial Districl, New York, NY 10038

INVENTORS! Have an idea? Donl know what to da? Call
Al for free infermation kit Toll Free 1-800-226-5800

WORLD WIDE COLLEGE of Auctionesring, inc. The
ariginal—60 yra —Worlds lsrgest! Term soon. Approved for
WA Fres calalog. COL. QORDOM E. TAYLOR, Box B4D,
Dept. 18, Mason City, A 50401, 515-423-5242, Ext. G242

H-TECH, HBGH PAY: computer rmemerical control machin-
ing. Low cosl education on Calilornia’s northem coast.
Coliege of Aedwoods, Eurelce, California 82507, Call toll fres
1-800-641-0400.

HOMGKONG tactory neads ssveral new produects for s
ovarsas buyers. Send product ideas for royalty evalsabion
Can produce exchusively. Honglong Fastic Metsl Products
Company, Box 68827, Kwuntong, Honglong.

INVENTORS! If you have an immntion for sala or licensa,
write for free booklet expiaining how wa can help you,
Kessier Sales Com., C-5-TW, Fremont, Ohio 43420

HATEOMAL mranutaciuring markeling Company Sess niw
prndl.u:l;, ideas. Mndismtrial, aulomotive eguipment 1-800-



REAL ESTATE & FARMS

CALIFORNIA, Lots. Acreage. $40 Dewn. 540 Monthly, Box
35261, Lot Angeles, S0035.

CAMADIAM COUNMTRY PROPERTIES. Acreages for rec-
roation, deselopmant, farming, fishing, hurting, imestrment,
minarals, sic. OUR T1ST YEAR. Terms avadlable. Titles
guaranteed  Calalog  alrmalled  $1.000 DIGNAM
CORPORATION. Suite 486, 85 Bloor Street East, Toronio,
Canada, MaW 185,

UNITED MATIOMAL REAL ESTATE .. Mew FREE Cats-
log | Tep roal estate values coast 16 coast, Full Gobor Premier
Propertias section. UMITED . . . For weary type of roal estate’
UNITED MATIONAL REAL ESTATE, 4700-PM Bellgww,
Kansas City, MO 84112

PROTECT FAMELY Lagal Will Kit $3.95 + $1.60 handling.
Sand to: Frank Bileflo, Francis Philip ine., Box 143, Sea CIfT,
NY. 11578

FREE REAL ESTATE CATALOGS. Midwest and South:
east Sun Balt States, Specity Praparty and Area Desired. Call
or Write: COUNTRY NETWORK, Box 383PM, Gainesville,
MO B5655 417-679-4832.

FREE 18 gage PRINTING PRICE LIST, 1 to 5 colors, sheots
lﬂmm Copen Prasa, 100 (PM] Barriman 58, Brooklyn,
MY, 11208,

EARM MOMEY selling rings, jewslry, Duckies, walches—
buy direct. 130% below retall Calalog $1.00 (refundable).
Anka-FM, B0 Greanwich Ave., Warwick, R 02886

BELTS, Buckles, Key Tags, Hal Tacs, Jewsdry, More
Cormplets line iast sallers. Big Profits. Complete deaker st
up. Color catalog §1.00 (refundable). Anchor, Box 3958
PMA, North Prowdance, RI 02611

CLOGSEQUT Jewslry 35¢ dozen. (Catalog 25¢). Aoussels,
107-1631 Dow, Arlinglon, MA 02174

TOP QUALITY Compuberized Malling Lists. All Categories,
Guarantesd Delrverable. Free Dedails: JAM Lists, BE Wast
Saniata Ava., Piltaburg, CA B4585

FRESH, HOT, RESPONSIVE MAME LISTS of malorder
BUYERS. Most calagories Computerized in ZIF CODE OR-
DEA. Peel and stick labsls. GUARANTEED DELIVERABLE!
For Brochure RUSH SASE 1o The MAIL LISTS FACTORY,
Dept. PM, 320 W Plymouth Bhed., Los Angeles, CA 90004

QUALITY MAILING LISTS available. Low cost. Free de-
tailg Burgy, 5824 Morth Beachdaly. Dearborn, Mich. 45127

MAILING LISTS Reach the customers to aid your compa-
ny's growth. Fresh names in Fip code ondar. Fres
brochure write: Fent-A-List, Box 56784M, Hayward, GA
4545

UHCK Copy Prirting. Low Pricas. Writa: Mationwide, 514
North Main, Blocmington, Ilnols 61701

PRINT YOUR OWN - Printing presses, type. supplies,
direct from factory. Famous since 1872 Sand $1.00 for
catalog and sampies 1o: Kelsey Company, DM, Mariden, CT
06450,

BUSINESS CARDS (thermograghed), Froe samphes. BG,
1102 Chaskemagne. Pittsburgh, PA 15237

ﬂnlm

WALL Candie Holdars - 35" white péne 337 =11". Medium
siain finish. 58 00/pair PPD. MY add 7% AW. Crals, Depl.
PM. Box 153, Wellavilie, MY 14895

MAKE MOMEY SELLING to COMPUTERIZED MAJ
LORDER BUYERS!! FREE VALUABLE REPORTSIN ESAN,
Box 541PM, Brooklyn, NY 11225

MAILING LISTS THAT GET RESULTS! GUARANTEED!
FAush SASE to: Carillon, 2346 Gardendale Dv., Columbus,
Ohio 43219

FRESH NAMES! OVERMIGHT SHIPMENT! Opportunity
soakers SO00526, 10007840, 50005175 Adbesive labels.
Computenzed - GUARANTEED. Advan, Drawer B2, Shelley,
1D B3ET4. VISAMC/AMEX 1-800-0602-3868.

FRESH opportunity buyers 1000518, Listings Uindimaad,
RO3, Box 18, Milkville, KJ 08332

MAILING LIST Fresh hol responanve name lisl of aciual
Mail Order Buyars. Most categories. Computerized in Zip
Codo Ordar on Peed and Stick Labals GUARANTEED DELIY-
ERABLE! For Brochurs Aush to: LUIS H ROSARID, 2042 N,
Clybourn Ave., Chicago, ILL 80618

MALORDER Buyers. All categories. Write: Hammaond,
Box 537, Brogklyn, MY, 11233

MNCORPORMTE withaut legal lees! Free bookiet tells how,
Inchsdes forms, Call Harvard Business Services, now B00-
ME-CORP.

400,000 BARGAINS Below Wholesale: Many Freel Ligui-
dations . .. Closeouts ., . Job Lots . . . Single Samples. Froe
Details. Bargainhuniers Opporfunities, Box T30-A, Holland,
Michigan 0424,

WHOLESALE Gemsionas, List $1.00. AAR Spacialty, .1
#4 Austy Lane, Gladewater, Texss 75647

FRESH, HOT, RESPONSIVE “"MAILING LISTS". For FREE
brochune writa 10: Reymer Associates. Box 412, New Haven,
CT DBE13

BAVE LEGAL FEESI 157 Legal Forms for all business
situations. Details Free. HDG Corp., Depd. M-9 54 Whitney
Streat, Sharborm, MA 01770

MAMONDS Free Details, Send LSASE. MoneySaver, P.O.
Box 4174, San Clamenia, Cal 32672

CLOSEOUTS! Discounts! Below Wholssale! Fresiies!
information'stamp: DOM, Box 20152, Ferndale, Michigan
4H220

WORLDWIDE BARGAINS . . imports - Dropship - Close-
oul - Surpilus - Freebies - (Slamped Ermelope). Marnees, Box
171TPM, Highland, knd. #8322

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

WILLIAM PITTS - Treasured Gifts - C-liugﬂmtﬂifund-
abla). 521 Hillcrest, Spananburg, 5

MSTINCTIVE gifts for all occasions. FREE . AHA
ASEOCIATES, PMAT Box 1174, Germantown, MD 20874

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold Jewslry, Gold Testh, Rings,
Diamonds. Watches, Silver, Platinwm. Mail Artickas Today.
Frew gift with information. Chicago Godd & Precious Metals,
10 South Wabash, Dept. 158, Chicago, 60603

TAKE MO CHANCES. Deal with oldest. most refiabds firm
in old gold business. Established in 1534, We buy Gold,
Sivar, Platinum, Duamonds, Highes! Cash. Fres information;
Rose Industries, 29-A East Madwon, Chicaga BOG)2

CLOCKWORKS, wood clock blanks, rockhound Supplies,
belt buckles, cut stones, ete. Whokesale catalog 25¢. Elonite
Corp., 0612 10th Street, Wheatland, Wyoming 82201

“IMGHAMS™ Clocks & quarts movemants; hands, disks,
elc. Automobile clocks. Ouariz conversions for auto clocks.
Instrurments Services, 433 So. Arch St., Janeswille, W1 53548,
1-800-558-2874, WIS 1-808-755-0950,

INVENTORY LIGUIDATION G-shock waber resistant digital
quartz waich $300. Powerhouse Products. 7500 Powers.
Suste 1606, Jacksonvile, Florida 32217-3839

SWIES WATCH REPLICA. 1007 Detmils! Satisiaction! #1
Whaolesales! ORDER, 213-305-8949.

GASH in on electncal serap silver. Free information. Don
Fowlar, Box-4401, Claveland, TH 37311

RUBBER STAMPS
CUSTOM rubber stamps. Frea catalog Crispins. Box TREASURE FINDERS
2533, Davenport, lowa S2608-2533
TREASURE--Locale quarter mile away with whra
sansilive locaior—brochure free. Research Products, Box
OFFICE SUPPLIES & EQUIPMENT 2TO2T0-AMG, Tampa, Florida 33688

CUSTOM meda engraved signs 2° = B $1.95, name
badges $1.55, add 50¢ each additional line, standard colors,
peidd §1.50 for shipping. Catalog available: CAB Plastics, 40-
40 College Poant Biwd,, Flsshing, MY, 11354, (T18) 461-1818

PRINTING PRESSES, RUBBER STAMP

SUCCESSFUL MAL LISTS Frash, computerizd Buyers
for all dotails, lowa Sales Co., 1200 5. Grandview, Suite 3,
Dubugue. 1A 52001

MAILORDER BUYERS LIST available for IMMEDIATE
LISE! Computerized on Pesl and Stick labals i ZIP CODE
ORDER, GUARANTEED DELIVERABLE! For complate de-
tmils write to: Unkversal Distributors, PO, Box 408, Tucker
GA 50085

FREE Muiling List Congultation. Details. GOC-31P, Bax
1107, Stuar, FL X344, [305) 334-5205. 1-H00-554-5478

OFPORTUNITY SEEKERSMLM NAMES., SAMPLE.
Venture-LF, Box 336, Riviers, AL BG442

ENCLUSIVE Matling List of Dpportunity Seekers. SASE to:
Awery, Box 398, Hicksville, NY 11802

TYPE Fonts, Hand Prn Prosses, Hol Stampers,
Supplies. 120 Pages. §2.00 Deductible first order. Acme
Typa, 1720 N. Marshfieid, Chicago, 60822

MAKE rubbes slamps—big profits. Complate supply and
equipmeant catalog with instrections. $1 deductible with
ordar. Star Smamp Supply, 1720 N, Marshfeld, Chicago
BOEZE

BARCO Type Founders. Type and Pubber Stamps
celalogue. Madl $2.00 refundable on firsl order, 237 5
Evergraan, Benaanville, BI106

TYPE for printing. Catalog $1.00deductible 181 ordar.
Quaker Gity Type. R.D. 3, Box 134, Honeybrook, PA 19044

FAMD oid coins, jewelry, gold nuggets. Mew patented
revolutionary device. Free catalog. Gardiner, 47200 N. Tih
Ave., Phoonix, AT A5013

SAVE up o 4% on matal detectors. All mapor brands
including Whie's and Garretl. FREE discouni catalog
Northwoods General Store. Depl. DPMS, 1325 Greonway
Crosa, Madiaon, W1 E3713, [609) 274-4680.

PROFITABLE OCCUPATIONS

FREE Brochures. Aepair ssr condilioning, Refrigeration
Tools, Supplies. hii instruckions. Dooleo, Inc., 11252
Goodnight, Dallas, TX 75229,

FT. SMITH Auction School, Ft, Smith, Ark. 72903 Resident
& Home stiedy. Vetaran Approved.

REPAIR lpwnmowers thousands of parts and ook
wholesale list 40¢. Ellwanger's, PM, P.O. Box V, Porl Jervis,
NY 12771

PLASTERCRAFT .. . Profiable Home Business 3000
Moids Avallable, Detalts, Lynnedie, B251C Manipark, Menior,
Qo 48080,

GOLDvSilver Embossed Business Cards Froe Dotails,
Sampiles. Infomedia, P.O. Box 4111, Rome, Mew York 13440

PROFITABLE Coomputerized Madling Liats. Guaranieed.
JIMCO, Box 215, Brimfiald, IL 61517

CARDS (THERMOGRAPHED) FREE
SAMPLES. PUW, Box 134, Barberton, OH 44203

51,000 week - Sewes drain cleamng Professonal training
vided. Free details or send 34595 (postpaid). Vidaolraining,
Box 3682, Dumont, NLJ, 0TE28
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MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earm
weekly commissions showsng our exciting kine of Calendars,
Peng and other populsr Advertising Gifta. Prompl, personal
sarvica from AAA-1 firm. Our TTth year. Mo axperence
neceasary. Mo wesimend or collections. Sel your own
hours, Full Time Potential! Write to: Kevin Pesha, NEWTON
SO0

IMPORT -Export opportunity, profitable wokd-wide, mail
arder business from home, withoul capatal. We ship plan for
o gk @xEmina bon. unnecessary. Free Reporl.
Mallinger, Dept. C2708, Wendland Hills, Caklomnia 913567

SAUDI BUSINESSMEN have money 1o buy & invest Top
funclors foms paid, IMEA, BAEPRE Box 3674, Newporl Beach,
CA 90663

EARN Thousands! Home Mailing Program, Goodworld,
Box 26233-A, Tamarae, FL 33320

$40,000 ON '3 ACRE! New Hydroponics—Inaxpensive,
pleasant. practicall Free Infgrmation. Pobin's, Bon 1214,
Frankln, TH 37085-1214

MALORDER Opporunity: Siart profitable home business
without experience or capstal, Write for froa book, plus
details: Mail Order Associates, Inc., Dept, 580, Montvale, K
0745,

START MOMEYMAKING WOODCRAFT BUSINESS mak-
Ing “Easy -« Quick™ boys, gifts, novelties. Free details.
Willlams, 36001 San Sebastian, Tucson, AZ B5T15

BE YOUR OWN BIOSS! HAVE YOUR OWN BUSINESS IN
EDUCATIOMAL SERVICES. For more information, pleasa
write to: BRE SEAVICES, MG, Box 531, Brookiyn, MY
T2

MAKE Rubber Stamps. Highly Profitable Business. Free
Details. Glampar, POB 22009 (GC). Tampa, FL 33422,

PANG Tuning quickly learned with home study counses.
Diploma granted. Amarican Tuning School, 17050 Telfer
Drive, Margan HHl, Call. 85037,

CONCRETE Biock Machines: Caialog $1.00. Route One,
Box 3740, Rapid City, South Dakota STTH23740

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS T8520.

VENDING MACHINES. Mo salling. Routes earn amazing
profits. “Big Catalogus FREE " Parkway Corporation, 1930
PAREE Greanspring Drive, Timonium, Maryland 21050

LEARN Sewwng Machine Repairing Men Women.
Lucrative Profis. Gresskn Comespondence School, Box
5104, Spancer, lowa 51301,

MAKE MALLIONS MANUFACTURING BATTEREESIHI
Supplies available. Everiast, Box 385, Bogota, MJ OTED2

HLMGE Profits! Reconditioning used car batharies. Secrets
others donl tell. Samp pleass. Battery Outled, Box 3300,
Hickory, N.C. 28803

FREPARE Tax Returns. Earn high fees, dignifed work.
Train at home Accradited Program. National Tax Training
School. Monsey, 2JT, New York 10852

EARMINGS wniimited! Mall our burglar alarm
advestisaments from homal RBM Merchendssing, Box
&50314, Chicago, L BD&59

ALUMINUM SCRAP — Racycla Yoursed! — MAKE
£35.00POUNDE Free Information: Industrisi-PR6S, Box 127,
Adpxandrip Bay, Maw York 13607

EARM bag profits salling cameras o ratad trade. Send for
catalague and enclosa $1.00 for handing charges to: P.O
Bow T64. Hawkesbary, Ontario Canada K8A-308

IMCREASE Your Income! Your cwn presfigious money
barsingss with nationwide Render network Complete
training. support. PFA, Box 897P, Dana Point, CA 92626
(T4} 240-0405 Extension 100P,

GET RICH using OTHER PEOPLE'S MONEYN Unaque -
amazing business!! Delalls FREEN Finance'®, Box 4605

Margats, FL 33063

CLIP newspaper itema—3%2 - 325 EACHII FREE Repori!
Clippinga8, Box 6109, Pompana, FL 30063

GET RICHI! Secrel law smashes debis—beings Cash,
Credit! FREE repon®! Wealthiit'B. Box 4036 Pompano, FL
33063

$25,000 LOANS INTEREST FREE!N Secret Federal law
WIPES OUT DEBTSIl Detedts FREE! Moneywise®, Box
26744, Tamarac. FL 33320

TAKE Catalog Orders. We drop-ship 2355 best selling
spacialty products. Lowes! bedow wholsasle prces. [mmeds-
ate dalivery Spactacular homa business oppartunity. Free
Book. GMC. 3201 De Soto Avenua, Depl. 20-89. Chatsworth,
Ca S1317-4551

GUARANTEED PROFITS! Birthiay Reminder Calendar
sells on sighl. Calendars, Box BO2P, Brigham City, Ltah
Ba302

MAILORDER Books, 1,000% Profit Repor]. Selechve, Box
1140, Claarwaber, FL 33517

MAKE BiG MOMEY REPAIRING WINDSHIELDS & Plate
Glass! Up to $60.000 yearty! Call TOLL-FREE for Valuable
FREE report 1-800-X1-2587. Glas-Weld Systems Box
575504, Bend, DR 97708,

1,000 weekly mailorder |mmediate opporunity, Mo
chéigation. Enterprise, 210 Walch-PM, Ames, 1A 50010

ASSEMBLE PRODUCTS AT HOME. Many oppariunifies
pqunu High Weekly Profits presently avedable without
Wit Blusis 28 Brighlon 11th, Brooklyn,

Hew Yook 11235

HIGH PROFITS WITH CUSTOM T-SHIATS AND CAPS,
inxpanaive, profeasional heal transfer machines. Al
wmpplies. PRESS MAGIC, P.O. Box 22809 (GC). Tempe, FL
33823

SCREEN PRINT T-SHIRTS. inexpansive kits. Free Details.
“T-Printer,” POB 23991 {GC), Tamga, FL. 33623,

GOLD STAMPING MACHINES. inexpensive Cuality
Largs mprint Area. Fres detais, Magic Systems, FOB 24966
{@3C), Tampa, FL 33623,

BUMPERSTICKER PRINTER. Cheap, Simple, Portabie.
Freg Details. Bumper, POB 22791 (GC), Tampa, FL 33622
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LEARN MIRROR RESILVERING frea
Sitvercraft, Box 127, Lansdowne, PA 19050,

intormatson.

SELL Books by Mail. Dealership-25¢. Midwes!, Box 44R2-
P, Shawano, Wisc. 54168

FREEI . . . TREASURY OF HOME BUSMESS
OPPORTUNITIES . . . MALCO, BOX 34370, BARTLETT,
TENNESSEE 381340070

51,000 Weekly. Home Business Direciory. Box 20418-PM,
New York, New York 10163

GET RICH NOW! Quick! Easy! Foolprool! Frea Dedails!
Moneyplan, 6520 Sedima, #32P86, Los Angedes. GA 90028,

1 MADE 540,000 Year by Maisorder! Helped others make
maoney! Details 25¢. Torrey, Box 31BYY, Ypsilant, Msthigan
48187,

COMPLETE secrets. Guaranteed. How to Start and Opsar-
ale your own profitable busmess al home. Fres detaks.
Freda Bailey, 805 Griggs Avenua, Forl Worth, Texas 78103,

MAKE BALLOON AMMALS. E400 Woekends! FREE
SAMPLESINSTRUCTIONS: Fusiiyman's - PAES, Box 250,
Alpxandria Bay. MNew York 13807

VINYL'S Whare the money i8* Professionally repair. refin-
ish, mecalor tumniture, luggage, car tops. Quick, sasy. Two
small $20 jobs a day sarn you §1,000 p month, Homes, cars,
oMices, estaurants, unlimited cusiomars. Start eamang afier
& lew daye practios. Bensalional details frea VIP, 2007
Monirosse, Chicago, 60618,

$T00 per month eamings poasible prepanng income fax
reluina Bl hame oF tax offabe. We show you how. Ousckly
learnad. Dataits frea. Mo cateamen. Federaled Tax, 2085
Montross, Chicago 50610

GET RICH 1M YOUR OWN HOME. Businass Datails FREE.
Michaa! Laver, Suite 803, 10305 5. Cantral. Oak Lawm. IL
E450

FREE information on business opportunities; Landry, 412
E. 18h 51, Vancouver, WA 50863

EASY BUSINESS! Earn §1.000'5 Weekly. Froee Detalis.
Wirite or send stamped addeessed amvelope. Toddeo, Dapt
Pid, 4218 Waest Dilive Ave., Burbank, CA 31505

FREE! Get isted. Feceive (1000's] the Hottest Business
Opportunities. Nonsiop. Write: BlAssoc, Box 4222
Rockford, IL 61110

DRIVE your own Eurcpoan luxury car Freal SASE
‘Wunsch, Box 20212, San Antonla, TX TE220.

“MONEY" “MANUALS" Home Busiress Frea Deiailks.
Lynch Pubdishing. Z260P Westerm. Knoodlie, TH 37921

BOOKKEEPERS - HOW TO START YOUR OWN
BOOKKEEPING SERVICE. Writs For Free Information About
Our Step-By-Step Booklst Wetherstield Group, TEP
Wetharafiasld 51, Fowiey, MA 01960

MAILORDER Opportunity! How 10 own your financisl
{uture with profitable homa business. Fres information. D M
Marketing Associates PIWDS6. 3817 Colville. El Paso. Taxas
Tz

TREMENDOUS OPPORTUMTY Earm $10,000 manthly, or
more! Realistic. Succeas guaraniesd Mo selling Frea
dwtaiks; TWH Communications, 856 Lake Shore Dr., #810,
Chicagao, IL BOE11

FANTASTIC EARMINGS! Seling HBocks  Mational
Marketing. SA Elaine, Spring Valisy, N.Y. 10877

WEALTH Building Mailorder Project! Details: LAXE, Box
SETT. Oildale, CA 93388,

EXCELLENT HOME BUSINESS Calalog retail High
peotits. FREE DETAILS. COBA Products. Dept PM, P.O. Box
5, Lewisberry, PA 17538

SEVEM PROFITABLE HOME BUSIMESSES Fres repon.
WTA, Deparimant PAA-8 2740 Faderal Ave., Los Angeles, CA
BOO64

14,047 HOMG KONG-TAIWAN Products Cheap. Small lots.
Some samples frea, Harbor, Box 1716PM3, Yuba City, CA
25592

MAKE $15.00 Hourly bullding cusiom luggage'cases at
home, Huge nabicnwde desmand. Fill mail orders. We supply
materials. instructions. everything! Free dedalls. Custom
Case, 3329 De Soto Ave, Dept C20-88, Chatzworth, CA
F1 1458

ATTENTION- INCOME OPPORTUMITIES!H MNeed maoney In
& hurry? See amazing profits the first month. Learn a trade
wechnigue, sacretly in Feal Estate. Aesults Guaranteed! A
proven reallors secred, Limited oifer! Aush $15.00 or write
tar details To: Richird Wilson, £215 50, Wabash She. #7304,
Chicageo, Wlinois 60837

RECYCLE METALS. NO, NOT BEER CANS| Easy 5458
waekly! Free information. Recycher, Box 1214, Frankiin, TH
370651214

PROJECTION TV . Make 558's assarmnbling Projectors
Easy . . Resulls comparable 1o 52500 projeciors .
Tnllltnﬁlﬂlmmm mrlmiﬂnhﬂ-

indorrnation §20.50 ... Nustraled information FREE .
Macrocorma-BAX, w.uhlnqlun s 'P*I'I'Hfhﬂ
18977, Credilcard onders 24HRS. (215) T36-2680.

JAMITORIAL Opporiunities. Free Details. Eaking, 4000,
My B South, Houston, Texas TTOR2

UWIOUE MONEY MAKERS! Lnusual business vertunms.
revaaled! Details Free! Frankiin Place, 13090 Valley View,
Ph. Red Biut, A DEOBO

YOULL LOVE THE MIONEY and the boss in your own
wholesale business. Defads. Thurber. 155 Westl Alpana,
Slockion, CA S5304

2436-PM, Minnaapodis, MM 55402

IDEAS MEAN MOMEY K le Feporl $295 +
£1.60 handling. Send 1o: Frank Bilella, Frances Philip e,
Box 143, 5aa CIiM, MY, 11579

SIMPLE procedure. Greal apportuniiss Become Fadaral-
ky-lecansed frearms dealer. Details. forms $5.00. Edwards,

FANTASTIC Exchangs Business Amvywhers $1.00 ioc
Hickaen, B0 Buttemmut Hollow Road, Greenwich, Conn DEBE30

HNETWORK MARKETING MAILORDER BUILDS FOR-
TUNES! Complate busénass plan. Training, Frea Package. D
Mickel, Z3)1F Santa Clara. Santa Ana, Califormia G705,

START Your Own Big Money, Eagsy Home Bogk Buginess!
Free Detass. Rey, 12841 Hawihoms Bhd - #1170,
Hawthorme. CA 90250

MNEW Profitable Mailorder Opportunity, without capital
Frae Aeport. Allen's. Z20 W Spring, Boonville, MO 65213

SAVE TIME AND MOMEY!
$5.00 sends your nama 10 ewery business opporiuniilies ad
in this issue, Massmal, Box B80T, Willimmsport, PA 17701

UNLIMITED busiress and financual growth polential. Send
SASE J 8 L Enterpnses. Desk 97 P.O. Box 2357, Brockion,
Ma 02403

{Continued on rext page)



BUSINESS OPPORTUNITIES
M
MAKE Big Money At Home. Froe Details. SASE 1o: RSAM
Enterprises. 6513 Banjamin Dr., Reynoldsburg. Ohio 43068

STARTING YOUR OWN SUCCESSFUL BUSINESS. FREE
Subsacription to Opportunity Magazine tella how. Write:
Opportunity, Dept. H48. 6 K. Michigan, Chicago. IL B0B02

$1,000.00 WEEKLY Pogsible Bronzing Baby Shoed FREE
BROCHURE SHOWS HOW. NBPM, 308 Airport, Sabring, FL
23|

FREE DETALS. Seven proven maneymakers, Sprague,
Dt PM3, Box 298, Boathbay, Maina 04537,

CHARCOAL Baef Business SASE. Melissa Curtis, 5128
168th 51, Columbila, PA 17512

AMATING FORTUNE hicdean in "“junkad” batlaries. Taks it
tar pennies! 17 years Sucteds Secrals yours how. Wrils:
OwenCo, TTIPM1, Baiile Ground, Washington 98604

BE YOUR own boss full or partima, Fres information.
Scobis, 26T525RTH. Lowssville, Ohio 43754,

HMIH PROFIT, low investrment, manuad of home business
&5, Roel, Box 520M2, Clearlield, Utah B4D15

PLAND Tuning leamisd quickly al home. Fres information.
Empire School. Box 1014PM, Juplier, FL 33468,

$500+ Waekly, Exciling New Muyblileval, Mailorder. kisal,
&2 Pond, Ridge, N.Y. 11861

BECOME A Mailing List Broker, Potential $1500 weekly
Free prospacius: Communications-Fheg, 2137 Pleasant Hill,
#151-130, Duluth, Georgia 30138,

TRPLE income Opporiunity! SASE. New Horizons
Enterprises. 503 Yake Dove. Elizabethiown, KY 42701

HOTTEST MULTILEVEL EVER! Dynamic new company -
Started 186, Giganlic monthly commessions already pabd
Expacis natignal first year sales record! 1-800-524-0854
extension 842, If no answer, 1-800-431-1853 or 1-800-341-
1850, extansion 11,

GET RICH! Sofling Books By Mail . ., 400% Profit! Doalors
Wanted. FREE Catalog. Premium, Box 1621H, Spring, Texas
TT383.

RECOVER Pure Gold From Scrapg Circwit Boards, Elec-
fronkc Paris. Essy Method. Send 8500 Recycling, Box
11216F, Rena. NV BBS10-1216

PROYEM homa businass opportenities. Detalls now ROK.
9532 South Chinaberry Circla #P, Sandy. UT 840892

IMFORMATION cbtaining guarantesd, direct and SBA
lpans. Sond SASE. J & L Enferprises, Dosk 92, P.0. Box 2357,
Brockion, kA (2403

IMFORMATION-511.6 billion indusiry. Easy $85. (stamp).
Information Technologies, 307 Edwands Ad., Greenville, 5C
20615,

B3 BUCKS. Unique part-time sufo sakes. Information.
Mackie, POB 6521, Hollywood. FL 33081

19200 From Square Foot Plywood. {Huge Demand)
Ravealing Proof 50e. (Refundable). Woodwin, Bridgewater,
Mass 02324

SELL informalian. Stemped anvelope brings details:
INFOPM, Box 362, Glendale, CA 91209

MULTIPLE Moneys From Mallorder. Details. Onhail-b, 10
Qs Lane, Suiswn, CA 94585

§40 - 5108 PER HOUR. Amarzing Breakihrough Process
RAestores Burned and Countoriops WITHOUT
REPLACEMENT. 2 hours'day aarm 30, 000'vear Huge De-
mand. Apariments, homes re. Free Dwtaibs!
REMEW, Box 1963PC, Portland, Oregon §7219.

MAKE HOMEMADE BOOKLETS. I've sarned $187.000
with mine Free informalion Falcon, PO Box 1039,
Gatlinburg, TH 37738

PARAT-time work .. Full time incame! No expemence o
capital needed Free datails. Branton, At 3, Box A-1, 54,
Ashford, AL 36312

§70.000+ per year helping othars! YOG, P.O. Box 381134,
Dunicanwills, Texas TS138

AVOID PITFALLS. "Earm $1,000's7! Stant Profiatle Home
Business. Send $5.00, Velco, Box 24565PM, Ft. Worth, TX
TE124

FINANCIAL IMDEPENDENCE within your grasp, Detihed
plans lor several lcrative aaciting businesses for the Bls
availabie, For FREE detalls write: Pegasus Publishing, 1480
KW, T8h Ava Depl. PMBBO, Miami, FL 33126

HATIONAL BUSINESS NEWSLETTER- Monthiy listing of
business opportunities for emall investors. $15.00°7r. ADS,
F.O. Boa 3614, Manafiaid. Ohio 44807

CHANGIMNG LEMONS TO CHERRIES, a best sedling book
with hundreds of ideas fteaching anyons how o achieve
waalth in residential real esiada. Includes remadeding guide-
s, Satisiaction guaranieed. $11.85 (Texans sdd 61)
Bayou Press, Box 1086-1, Angleton, TX 77515

WRITERS! Make Money Writing Letters. Wordshop, 7218
B Prosmeonade, Salt Lake City, LT B4121

T MELLION BIC'S BOLD DALY, let Amarica's 50,000,000
smokers line your pockels with maney by placing aur new
BIC LIGHTER VENDING MACHINES nex! 1o all cigaretie
machines. FULL OR PART TIME call 24 hrs. for FREE
brochure TOLL FREE 1-800-T22-47731 xt. 307 Vendgood
Manulacturing Corp.

MAKE YOUR FORTUNE in your own business from your
homa. YWrile for FREE information. S + Scents, Bt 2 Box
28, Rockwall, TX 75087

FINANCLAL FREEDOMY Starl youws own profitable busi-
ness Free details! AJPublish, Box T20770, Houston, T
TTET2.

5001 Moneymeking Opportunities!
Dynamics, Box 13060, Slow, OH 44224,

Free catalog!

MAME-SELL Parsonalized License Plates, Framas. Plaies,
Box 22808 (GO, Tampa, FL 33822,

E2000-54000 MONTHLY through mailordis. Frise detaits.
Redline, B100 Wootieal Dv_, Suite 20C, Fair Daks, Ch 35628

START AT HOME. kovest $25.00 Earn 580,000 Annualy
Complete startup Information Only $5.00 LT D's Mu Car
Servica, P.O. Box 16437FM, Greensboro, N.C. 27418

BHARPEN knives, scissors, saws, #lc. Earn big doltars!
Mirsmum Wvesimeént Free details. Mooh's, Ind., 2538 N,
Ashiand, Depl. 9, Chicago, IL G0G14

$1000°S MONTHLY! SEVEN MOST PROFITABLE HOME

EASY, HOW-TO INSTRUCTIONS. FREE IN-

FORMATION: Marcliff. 13110 Fatuxenl Depl PMO88,
Baltimare. MD 21220,

SELL Books By Mall! 4D0%-1000% Profit! Frée Whiolesahs
Catalog! Quality, Dept. 98PM, 606 Marrick Fosd. Lynbrook,
Maw York 11563

53,000 MONTHLY. Informatron Business Brngs. Indiative-
P, Box 10178, Alexandria_ VA 22310

HOW TO MAKE MONEY WHOLESALING, Four Volurme
Business Plan. 3,000 Gi hema Drop-Shipped. Plan For
Christmas Mow. Fres informaticn. Lewis's Specialty Gift Co.,
3255 South Kol Aoad, Tucson, AZ B5T30

GAIN INDEPENDENCE 7 DuSNSISES anyone Cin
operate from home. Free Detads. A&AM Books, P.O. Box
10382, Codrakas, NM B7048

BATHTURB REGLAZING, product sales, senvics and bran-
ing. Call Uineguse Coatings Coep. (313) 538-8600.

SEIZED IN GOVERNMENT NARCOTICS RAID! Auloms-
biles . .. Vans . . Boats . .. Furnitere . .. Thousands abher
imms. Buy Dinl Cheaap—FResall for Big Profits! Frea Informa-
tion: Marcel, Box TS57-M, Monerge LA T1211

START and operale your own Profitable Business al
Homa! Josn hundreds of soecoessful beginners who an
prospering in own profitable home business! For free
details. SASE: JMS Enterprises. Depl. 101, 18809 CR 48,
Rosharon, Texas 77583

NEW OPPORTUNITY. Learn Telophone Service And Ae-
pair At Homa AVERAGE S3S.00MHOUR. Frea Brochure
Setcomm, 2186-B Colling Blwd . Guliport, M3 38501

HUGE PROFITE From Mo-Cost ltems, Easy. Home, Free
Dedails. CFOVA, Box 1011, Willcox, AZ B5544

MAKE PVC FURMITURE. Turn your spare hours into
£31.200 yaarly! Easy homa assembly business Wirte: FYC,
TTIPM. Batite Ground, Washington 98604

WOULD YOU LIKE FINANCIAL SUCCESS AND BANKERS
HOURS? Frew calalog. Home Study Course. South Westarn
Behool of Fiana Tuning and Technalogy, P.O. Box 80938,
Madand, Texas 78709

EASY SECOND INCOME. Invast S25/month. Make S500 -
36,000 month. Miew Way' Finally| Practical? Othaers work, you
coliect money. Arm doing rvwsel!, 40 page Bookie 56,00, Wait
Bell. 13237 Mandarn Road, Jacksomelle, FL 32223,

SUCCESS! MONEY! POWER! You can have it all. FREE
litorabure. Wayside Books, 104 Key Foad, Wayside, WS
JaTan

EFFORTLESS RUST REMOVAL. Make from inaxpensie
househedd products. Complete formula £3.00. SASE - Rust,
218 Sandhurst Rd,, Columbia, 5.C. 29210,

GET RICHI! Secrel kaw smashes debls—brings Cash,
Cradsl! FREE raport]! Waallhilil'B, Box 4038, Pompana, FL
X063

HUGE Profits through Rural Auctions For complete
report send 57.95 lo: Graves Pubbcations, P.O. Box 883
Lindoks, Taxas 75771

GOLD STAMPIMG MACHINES. inexpenzive. Cuality.
Large Imprint Area. Froe details. Magic Systerns, POB 24986
1&GE), Tampa, FL 33623,

MAKE Rubber Stamps. Highty Frofitable Business. Frea
Details. Stamper, POB 23809 (GG), Tampa, FL 33622

BUMPERSTICKER PRINTER. Cheap, Gimple. Poriabée
Frow Details. Bumpar, POB 22791 (GG), Tampa, FL 33622,

FANTASTIC sarnings malling from homa!! Ofier. Rush
Slamped Addressed Envelope. Imperial, P-B X17410, Fort
Lauderdale. FL 33118

GET RICH! Zero bnvestirment. Mo Borrowing. Fres Detaits?
Money, G520 Selrma, #33P06. Los Angeles. CA B0028

MAKE MOMEY in Bookkeoping'Accounting Huge de-
mand crsabes big paying jobs, exceptional business oppor-
tumites. Learn tasl with modemn, self-training prograem, Start
sarnig in & hew manths! Ditalls madled free. Mo obligation
Mational Carser Ingtitude, 2033 Montross, Chicago, i BDE18.

105 Ways To Make Money Al Home. Book $2.00 Bob
Martin, 44 Prince of Wakes, Bilings. MT 58105

“EASY MOMNEY™ 17c¢ stamp brings dedails. Losso, Box
200475, Forl Lauderdale, Fla 33329

AMERICA'S only patented Jel speay fumititure paint strip-
ping maching. Sinps varnish fom chairs in spconds, B0RG
gross profil Write for details. Strip-Ease Inc., Highway #17,
Martin, Georgia 30557

ADVERTISE Froa in 507 Magazines. 5500, Dwectory, Box
1M, Alkanta, Gedngia 0301

WIN a1 the Horse Faces! Spol the longshots just ke the
pros. Send $5.00 today. M | Publications. P.O. Box 70420,
Las Vegas. Mevada BS1T0

SCAEEN PRINT T-SHIATS. inexpensne kits. Free Details
“T-Printer,” P.O, Boa 23991 (GG), Tampa, FL 33623,

CAN You by Jeeps - Cars - 4x4's seized in drug rasds for
under $100.007 Call for incts ioday! (6152686701 Ext
2012

EARN MONEY BY MAIL. Sl genuine diamand jewelry for
under 10! Free brochure! Must send a siamped seif

sddressed anvelope for reply. ECO Enterprises. Depl. J3
Tith 55, PO, Box 157, Newtonville, M 08346

SUCCEEDH! Money Making-Saving Books. Froe Cataiog.
ELEEZARA. POB 5006, Santa Ana, CA 92704

BIG PROFITE —ETCHING GLASS. Easy spare ima work.
How - to repor - £3.00. Satiglaction Guaranieed. G. Davis
G, Box 932, Claremore, OK 7408

START A SUPER PROFITABLE BUSINESS (rom scralch.
Frea Subscriplion 1o Opportunity Magazing tells Fow, Write:
Opportunity, Depl. H48, & M. Michegan, Chicago, IL B0BO2.

IMPORT from Hong Kong. Taiwan, Smgapore, Delails
free. Dalvon, Box 853F8, Huntington, TX 75249

WEALTH Producing Home Business. Free Detadls.
Rendeo, 14821 E. Aivisside-BM, Spokane, WA 95216

SEARING HOT MAILORDER BUYER LISTS GUARAN-
TEED DELIVERABLE. Most . brochure RUSH
SASE to: ALM. Marketing, R 1 Box 167PM, Mineral Pomnt. Wi
5565

WHO else wints to MAKE MONEY selling PHOTOS Laken
with yoasf ISmm camena o magazings and newspapars?
Send lor Repon NOW! £3.00 FAeals Deals. 28144, Wast
Caldwedl Streat, Complon, California 90230

(Comtinued on next page)
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MONEYMAKING OPPORTUNITIES
M
EASY profitable fun home busiress detaits 25¢. Southem
Enterprises, i 4 Box 187A, Piedmont, 5 C. 20673

MAKE MOMEY! Wealth Budlding plans revealed! For infor-
mation sand §1.00 and seli-addressed stamped anveiops ho:
Marilyn Giudics, 471 Stoven Ave., Wesi Hempstaad, New
Youk 11552

KODAK. 10¢ for Kodak color print film when processng
with Golor Pro. informaticn Send SASE. Nova Entespeise.
PO, Bow 351441, Los Angeles, CA S0035

PHOTO ID. All Kinds. Free Catalog, Foothills Fastpeint.
Box PM, Townvilke, 5C 29659,

JAILER'S ey ring with whistle and dog lnash aftachmaent
Only §2.00 postpad. Seatco-One, POB 5508, Dothan, AL
IEI0O-5508

MAKE Big Monay Fast il you're of Legal Drinking Ape.
Froa information call 1-B00-824-2408

BUCCEED! Fres details. Find your draam job. DCL, PO,
Baox 381134, Duncanvie, Texas 75138

EXTRA MONEY in your spare time. Report $3.00. 945
Mallizee Road, Pittsburgh, PA 15233

PLATENUM and other precious matals from aulomotive
and industrial scrap. mathods §14 85 Advanced
Medals, P.O. Box 520862 D159, Houston, TX T7202-0952,

COLORFUL VESTS, PONCHOS, Maore! FREE BRO-
CHURES! Mictand Mail, 103PME Godbasin, Bidland Park, M)
07432

FREE Facts! Mail 5tore, P.O. Box 2523, Santa Barbara,
Calffomia 33120

HOUSTOM FRamaila, stemped remads, $1.00 P.O. Box
850164, Houston, Texas 77065

FREE Details. Foremrding. Remalis §1.00 Vaughn, Box
3191, Cuber City, California 50231

TRUSTWORTHY forwarding. Stamped remalls $1.00.
Diamond-H, Box 1284, Caddo, Texas TR0,

FREE Rematiers List. Agants Neaded. PS, Box 20658, San
Antonio, Texss TE2X

TELEPHOMES sales—sarvice (American
Telephones, Bou BM, Simpson, PA 18807

ATT: ALL P8 MAILORDER ADVERTISERS. PLEASE GET
YOUR ORDERS N TO US BY THE 5th OF EVERY MONTH.

made) wiite.

FANTASTIC Moneyrmaking Opportuniins! Step-by-Step
instructions. Guararteed. Details FREE! HIS Endemprises.
#BEFM 2051 Fourteen Mile Road, Sparts, MI 26345

MAKE £300.000 IN SEVEN MONTHS. Indepandence, Bax
451818, Litthe Riock, Arkensan 72214

EARN 5% Commissions! At homa® Se8l Mading Lists by
Mail Rush stamped salf addressed enwelope: &
Bchmueckar, Dipl. DL-2 Box 151, Wistking, lowa 52354

SAVE Hundreds Buying From Wholeaslers, 100 Narmes
And Addresses 3200 Enferprises, 4701 Aulledge,
Huntawlle, AL 35816

EARN 55000 AMY WEEKEMD! Amazing new
makes it easy. Mo money needed. Skepical? FREE PROOF,
Write: Crossroads, Box S0G7-C1, Babylon, NY 11707

500 Monthiy in Your Spare Tme. Compiets Defails §1.00-
Associates, 184548 Gardenia Way, Galthersburg, Maryland
20879

MAKE MOMEY IM SPARE TIME. Earn genarous comimis-
5301 A8 B SUDSCTIPION reprasentative lor leading magazines.
Fioef fres dedalls, send this ad with pour nama and address to:
POPULAR MECHANICS, Dapt. AB-5. 250 W. 55th St New
Yark, WY 10019

HOW o have it made in 90 deys. Laam Moneymaking
Secrets. Free Defadls. Opporbunity. 16503 Cajon. Hesperia
Cadiformia B2345

S IT True You Can Buy Jeeps For §44 The U5,
Governmant 7 Gel The Facts Today! Call (312) 7421142 Ex,
3.

“GOVERMMENT SURPLUS™ JEEPS 5300000 5 .000.000
ttems! Complete information Youwr Ama. 1087 QFFICIAL
MRECTORY, §£3.00 (Guarantecd). SURPLLUS, (B132), Box
92, Livingston, WJ 07003

GOVERNMENT SURPLLUS - How to get it Rush $400.
Almark, 1025 Parade, Erie, PA 16503

FREE ARMY SURPLUS CATALOG. Jefferson Surpius,
5616 Jatlerson, Depl. PM, New Orleans. LA 70123

LOANS BY MAIL

BORROW BY BMAR 31,000 to $100,000. Details: Toha, Box
1741, Honodulu, Hawail 96BDE. Phons [B08) SI7-Z844

MOMEY Problems? Fres Book describes Loans, Cash,
Governmpnd Grants, Other boratits. available to individuals,
Write: Associates, Box G8-44, Brooklyn, New York 11335

UNMUSTED ADDRESS Discrest and confidential Remail

$1.00 Single Maill Forwarding Service, 8050 5. Main,
Hourston, Taxas TH02S

FREE PACKETFamails. Flying Fingers Business
Sarvices, 4805X Stearns, Valrico, FL 33584,

PRIVATE MALING ADDRESSES. Confidentisl Mailing
Services, Box 45181, Little Rock, Arkansas 72214

COMFIDENTIAL Mall ReceivingForwarding. Mal Drop,
Box 1B0E9PM, Oriando, FL 32860

SECURITY, Confidontiality. Details: Consumer
Warshouse, B333 Pacific #508, Sockion, CA B5207

AGHT Women's Liberation. Profect Men's Rights, Revhe
Patriarchy! Lm—umm Emuspatel. Box 188
#PM, Chahalis, WA BESID

THOUSAND FLAGS Lightweight, polyester, 3560, ULS.
Flag §$19.95, We also have, STATE, ARMED FORCES, FOR-
EIGM, and RELIGION flags, and many mom below whole-
sale. J. Hudson, 12574 5o Plymouth Bivd, Lo Angoles,
Cal. 90010

FULL-AUTD Knives kn Legal Kit Form, Collectors, Sports-
mar-Cine Handed Oparation Can Seve Lives. Free Full Color
Catalog: The Edge Comparny, P.O. Box 826, Brattisbono, VT
05301 or Cali Toll Free 1-800-d445-1021

BORAROW 525000 “overnighl.” Any purposa. Keep
maafiniiely! Free Report! Success Research, Box 19735-AW,
Indianapodis, 1N 46215

BUYNG Tungsien Carbide, Tungsien. Molybdenum,
Sitver Solder, Siver Contacts, Gold, Pratinum. 800-321-6814
Ohio 218-531-8333 collect

BORAROW S500-E25000 By Mail
J455-PM, New York, NY 10183

LOANS by maill instant repdy! Aush stamped addmessed
ervvithops: Marigold, Box 2030, Richardson, TX 75080,

Write: Elite, Box

HAVE you a graa! idea, a lantastic plan or a very interesling
project T Wiy nod pul them o work for wou! Clssssted Adver-
tisbrig can b o Irerearaous valug in promoting sl theses things
and more. Learn HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVERTISING by sending away lor POPULAR
MECHANICS PROFTT BDOI. Price 51.00. Send o PM
Classified, 224 W. 57th 51, New Yok, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500—51000 Month Plan Raising Rabbits, Freo detsils.
White's Rabbitry, Box 43P8, Clarence Cantar, NY 18032
O3

GUARANTEED INCOME. Raise Chinchiltas. Send §10.00
{refundabde] 1o: Chinchillas, Dapt. 8, P.O. Box 7463, Meaa,
Arirona BS206.

BORROW 5100000 OVERNIGHT. Prompt Action. Fush
Stamped Envelope. Finencing. Box 1015, Carlisie, PA 17013
015

QUICK Cash LDANS! Write: FICPA, P.O. Box 748,
Pinconring, M 48850

E500-535,000 lnans. Salf Address Envelops. Prosper, P.O.
Box X20-PM, Mown! Senai, BLY. 11788

BORROW §500-840,000! On signatune. Without collateral
Keep indefinitety] Action P-§, 3560 Wikshin, Los Angaies, CA
010

STUDENT LOANS, SCHOLARSHIPSI LEIM, 4503-135th PL
NE. Marysville, WA 86270

SIGMATURE LOANS-Confidertial transactions handled
eotiraly by mall Detsils Free. NACC-PMS, Box 5389,
Torrance, CA BO503

OF INTEREST TO ALL

FAEE PRIVACY CATALOG. Cash income opportunitias.
Hiding assats. Sacrat loans. New (dentity. Eden, Box B410-
P, Fountain Vaey, CA 3573

FREE Promotional Albums, Concert Tickets, Shereos. eic
Indormation: Bary Publications, 477 G2nd Stres!, Brookhyn,
WY 113205

SECRETS of The Richest Pacple. Rush $500 to: Mew
Baginning, 1680 Cypress. Unkon Lake, Michigan 48085

VISAMASTERCARD Aaefused Elsewhara? Try  LUs!
NationakFhe, Box 35158, Richmond, Virginia 23235

BAD CREDIT arase damaging Informaton yoursell, sim-
pla instructions 5300 James Saunders. Box 03306
Highlamd Park, M 48303 #1

GOLD, Siver. Platinum, Mercury, Tanlsium. Samples
Evaluated Froe Ore Asasying Service. Call Wholesale
Terminal Toll Free: 1-800-932-1010.

CASH for old records! Priced, illusiraied catalog, $2.00
{refundable). Descoliactor, Box 32624(PM), San Antonig, T
Taie

SCRAF SILVER CONTACTS, FORKLIFT CONTACTS, Si-
wer Solder, Sterling. Gokd Plaied. Aober Leszczek, 652
Myrtle 5t., Ebzabath, MJ 07202

HUGE SAVINGS Elminate Dealer Markups Fres Trial
Battorios Wholesale. Terma Arrangsd. Call Toll Frea 1-800-
1ML Or Wiite: Lioyds-PMC, Rockford, IL 81110

FREE HEARING AID CATALOG- Save 2 by malll Wite:
“MonoySavars”, 3530PM-5. Langdon, Sepulveda. Calffornia
o134

TORACCD

DD ¥YOU chew - smoks? Free Price Lst Fredoo's,
Dresden, Tennesses 30225

NUCLEAR POWER Fssion to electricity explained
Nerwtronhe, 2343 Price Way, San Jose, CA B5124,

VISA obipned withou! investigation!! Guaranived! Al
eligible! Detnils: Crodil, 126PME, Homecresta, Brookiyn,
129

DOUBLE your money - Guaranissd in writing! Thousands
are. Learn how. $5.00. Hildebrand, 4143 W. Waters, #205.
Tampa, FL 33614

WINMING  Informaticn 200 2 MENS  RIGHTS
ASBOCIATION, 17854 (Lyons), Forest Lake, MN 55025

WRIST FLAME: Degital walch with refillabde hghter. Free
detalls. Mountain Merchandising, 4523 West Mission.
Giendale, AZ 5302

SAVE Tima And Money. Shop At Home. Inferssting New

Product Catalog. §1.00 (Refundable Firs: Order). DB, 210
Lorna Sq., Suite 137, Birmingham, AL 35216
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FREE, SCIENTIFIC CATALDG. FJM Laboratones Inc
Prosants is Lates! Catslog Containing Sclentilic Laboratony
Equipment And Supplies. Including A Complete Line of
Spaciaity Laboratory Glassware. Writs Today For Your FREE
Catsiog. RJM Laboratonies inc., P.O. Box B33, Santes, CA
w207

LABORATORY CHEMICALS, GLASSWARE—APPARA-
TUS. Cadalog 51.00. HAGENOW LABORATORIES, 1302
Washangton, MANITOWOC, WISCOMSIN 54220

BIBLE Questions answemed. Stamped envelops. Bylan,
KT16T Banther, Datrodl, Michigan 48210

FORMULAS, PLANS, ETC.

MONE YMAKING CHEMICAL FORMULAS—THOLISAMDS!
CATALDG 3500 (REFUMDABLE): GWA3, Bax 193,
Brookfield, Wisconsin 53008-0193

FREE Details! Postal Shoppe. 368 Emst 800 South, Sait
Lokn City, LT 84111

ANY Formula $10.00. Catalog $2.00. J. Belfort, Box 568,
Chicago, BIEND



DEADLINE FOR ADS: Copy and Paymant mus! be in by the Sth day of the 2nd preceding month lor the ssus in
wm

Head of Classified Sachon,
Marme and address must be included in

in counting the number of Words in vour ad. Each initial
urmmurmdmm-um:u.m.mmmmmmmmmm:nm.

H charged for, City or State count a5 1 word each:
Abbreviations such as C.0D. FOB, RPM., USA, PO, Bx7,

224 West 57Tth Street, New York, N.Y. 10018 Order
Classified Advertising Dept. [212) 262-4825 ;;m
Only $67.00 for 10 word minimum

$6.70 each additional word

BOLD FACE CAPS add
$1 per word

[First Word:: Mo Charge For Boid Facs)

Remittance of § B enclosed 10 covar rsertion(s) in the ssals). Classification
1 I | | 1 |
Mo Charge for CAPS | 2 ] e |'s [ e T
| | L | 1 |
] [ 8 | 10-367.00 | 11-$T2T0 | 12-580.40 | 138700 [ 1439300
| | | | 1 L
15510050 [ 18810720 | 17811290 | 8512080 | 18812730 | 20813400 | zis140.70
| | 1 /| 1
22514740 | z3g1sm0 | 24315080 | z5%167.50 | ®5i7az0 | ar-s18090 | 28510780
| | ] | |
20-5154.30 | 3o-s201.00 | M-g207 70 | xs21400 | 33s221.90 | M-$227.80 | 35523450
] ] ] I |
36524120 | ar-s4r0 | 38-5254.80 | %8263 | 40528800 | 4182740 | 4a-sz81.40
] | | ] 1 |
43598810 | sas3m400 | #5-5301.50 | 45330820 | arga4s0 | 8532180 | 4o-saza.30
| | | | 1 |
50533000 | s1-ga1m0 | sesmsa0 | sasmssa0 | 54536180 | 55-4368.50 | se-s75.20
YOUR NAME PHONE:
{PLEASE PRINT)
FIRM (NAME IN AD)
YOUR ADDRESS
cITy STATE Fal
DATE: YOUR SIGNATURE
{PLEASE PRINT OR TYPE COPY ® FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
SPECIAL SERVICES RECIPES, COOKING, ETC. WINEMANERS—BEERMANERS; FREE ILLUSTRATED

INFORMATION On  anything. Ferguson FResearch
Specindists, B0-15 Woodside, Woodside, New York 11377

GIAMT Herb Catslog! - Free Samples! Send §1.
LLF- ]

HERBS - Yohimble, Pau D' Arco, and Others. Catalog
§1.00 [refundable). Jude Herbs, Box SE3PM, Hunlinglon
Stateon, Maw York 11746

SCRAUMPTIOUS CHOCOLATE! 182 recipes. $400
Chocolate, 2112 Trippa, Richland, Washingion $9352

LEARN QOrigrtallAmerican styb cooking. Send 3395 for
complete necipe booklet 1o: MAGIX, P.O. Box 28578, Dept. L,
Solon, Ohio 44138,

MAMAE' old tyma fruitcake recipe $2.00. Don Moore, P.O.
Box T3, Eilabell, GA 31308

BEANS, BEANS, BEANS, 68 recipes From Bread to
Daesserts. Delicious! $395. Blue Spruce Assoclates, 1208
Guemaville Road, Sulte 121, Sania Aosa, Calitornia S5401.

HEALTH, VITAMINS

FREE HEART ATTACK SECRETS. How to heal areries,
hesart, body. Reliel at home. Write: Survival-15, Box 3256,
TATEL

Auslin, TX
LIVE LONGER, feed haalthier, Repor tells how you can

slow aging process, $3.00 U.5. Roberl Godin, 550 Longtin,
Dopd. 109, Laprairig Québac J5R 2WS

EASY CHEWY COOKIES 12 of the mos! scrumgtious
cookie recipes. For ks of all ages. $3.00. MailBox, P.0. Box
1267, Frisco. TX 75004,

20 CHINESE recipes, 33.00 to: Chen. Box TT1, Lalaysite.
1M 47902

AMARETTO oasily make your own undar §3 par fifth with
besl recipe 2. Tasco, Box 1488, Lacomie, La. TD445

WINEBEER MAKING Catelog: B&J Enterprises, 1845
South 19th, Springhietd, Hlinoks 62703

WINEMAKERS—Beermakers Froe Catalog. Low Prices.
Free Recipas. Cellar-M, Box 33536, Seattle, Wi 98133

BEERMAKERS ONLY! FREE CatalogMewsbotter.
Willkiam's, Box 2105MX, San Leandro, CA 94577

HOME BREWINGWIME making Mee catalog. Ambler
Woodstove, Ambler, PA 13002,

MAKE QUALITY BEER, Wine. Free catalog. Village Store,
Box G-51PM, Westport, MA 02760,

HEW PARTY DRINKS , . . Barpa! Gulde 53,95, Relreshing
Winegoolars §1.95, Low-Cal Mon-Alcoholic Drinks §1.95
SAW, Box 1145PMA, Valparaso, 1N 48383

WINEMAKERS-BEEAMAKERS Frash Stocks, Fast Ses-
vice, Free Catalog. O'Briens, Box 2840, Wayna, IL 60184

ARCH SUPPORTS
ARCHES-Custom Tallored-Doctor's charge §150+ Ours

i

05K work clothes (Railmadisna) Free Catalog
MD-J‘I! PC, Bullivan, lllinods 61951

GREENHDUSES Redwood'fiberglass  kits. Frea
Brochurs. Gothic Mr.h Greenhousas, P.O. Box 1564PM,
Mobie, AL 35533, Toll free 1-800-255-0264 atter tone 1058

50 FAVORITE Ouik-n-easy Fecipss, 3105 Homemade
RAVIOU Secrets, §1.00 Laura, Box BE3, Greensburg, PA
15601

WINEMAKING, BEERMAKING, ETC.

WINEMAKING—BEERMAKING—GASOHOL. Frea Supply
Caialog. Yeast Equipment Condinental, Box 188PM,
Cassaiperry, FL 32707

BEERAMAKING - WINEMAKING Catalog. Lowost Prices,
BEERGEAR, Box 25083N, Lansing, Michigan 48909,

mm—um-Fm Gatalog - Fast
Large Seleclion: Kraus, Box T8S0L,
Indqn'mnm Missoari G063

BURGLAR ALARMS & HOME
PROTECTION

ALARMS Catalog: Complele Insiructons And Pars.
Home And Cars. GCTV, Telephone Equipment. Only §1.00.
PO Bow 1504, Upland, CA 91786

BLASTING ALARM with light. Protect yoursell. loved ones
in home and outdoors. Just pull secr pin. Cost 57.00 aach,
Balteries nol included. Palmar and Comparry, 850 Radway,
LaPusnte, CA 91744

ALARM System Protects All Doors And Windows Onby
$106.95. Free Catalog. Peterzell, Box 9664, Winter Park. FL
32780
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75 YEARS AGO: September 1911

Auto racing’s end
“The racing game, in fact,
has outhved itz usefulness.
The science of speed has
reached a point where any
manufacturer can produce a
car which will satisfy any
sane driver.” These words
were written by auto racing
picneer Barney Oldfield,
who observed that racing
cars were approaching
speeds of 60 mph and better.
Dirt tracks were killing race
car drivers, Today's drivers
do 35 on their way to the
U track and over 200 mph in
competition that's safer than
it was in 1911.

Auto racing labeled unsafe.

Sleek ferry
Aerodyvnamics was coming
into fashion in 1936, when
Raymond F. Loewy intro-
duced a new ferry for Chesa-
peake Bay. Designed in a
wind tunnel, the 260-ft.-long
ferry was made to transport
up to B0 cars and 300 passen-
gers. The eraft was made to
ply the bay's waters at 18
mph, but it never got up to
top speed and was never
commisgioned because of
safety problems with doors
in her bow. She was refitted
and used as a part-time ferry
and military supply ship in
World War I1.

: e
i

High-tech house
The term “modular” for new
home designs seems to have
come into usage in the past
decade. But PM beat the
bandwapgon when it offered
plans for a modular house in
1961, It could be built with
two different style roofs and
had “zoned" rooms where
you could cut off heat or air
conditioning when not need-
e, And it had a variety of
= | floor plans for different-sized

 od oot | families with differing re-

g™ | quirements, “The House of

| t —— Imagination" proved to be
L— the forerunner of today's

—an detet @

1
| "
| | T o Jeﬂ“"

S50 YEARS AGO: Se

25 YEARS AGO: Se

Pandora’s Box

The yawl Pandora (right)
was halfway on her trip
around the world. It took
one yvear, 46 days. During
the voyage, the 37-ft. vessel
hit rough seas and almost
turned over at one point. On
two occasions, Pandora's
masts were washed over-
board. The créew was com-
posed of well-heeled adven-
turers who weren't trying to
break any record in particu-
lar, Still, as she neared the
22, 000-mile mark of her jour-
ney, PM observed that Pan-
dora may have been the
smallest global vawl ever.

ptember 1936

Hello, dolly
Hollywood introduced the
new camera dolly. The rub-
ber-tired camera platform
kept camera crews at a
steady 1 foot from the sub-
Jeet during a scene involving
motion. The dolly has be-
come commonplace,

tember 1961
Lunar tube

When a landing module set
down on the moon, how
would it handle the shock?
No problem, said the re-
searchers at Goodvear Air-
craft Corp. You install an
inflatable donut-shaped
wheel with  collapsible
spokes on the bottom of the
lander. As it approaches the
lunar surface, the wheel in-
flates (right) to full size. The
craft sets down softly.
NASA eventually used
springed legs on the bottom
of lunar landers. But the in-
flatible-wheel idea was con-

TIME MACHINE

Capital gain

Designs were approved for |

new buildings for the justice,
commerce, labor and state
departments. The total cost
of the project was $11 mil-
lion, which was considered a
bargain even in the dayvs be-
fore the Gramm-Rudman act
spending limits.

Suited for space

[ In 1936, the closest man ex-
pected to gel to ouler space
was the stratosphere—a bit
higher than 50,000 ft. above
Earth. Spanizh flier Emilio
Herrera was to make the
| first manned attempt the fol-
| lowing year. To get that high
up in an aircraft, he needed a
pressurized suit with an oxy-
gen supply. The rig (left)
looked like a deep-sea diver’s
suit with flexible arm sock-
ets, valves anid vest, Herre-
ra's flight was canceled for
lack of funds, We were in
the stratosphere by the
1940,

Bull's eye

The Air Force announced
that a Faleon air-to-air mis-
sile hit a 36-in. target a mile
away. That's about half as
accurale as current air-to-air

Futuristic modular housing. high-tech homes. sidered for a long time, missiles. ™ |
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CAMEL LIGHTS

Its a whole new world.

e R

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




High-performance racing cars that generate about 600 horsepower demand tough, quality
parts. 5o 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 more than 35 million
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all
vehicle manufacturers. So 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. Motoreraft from Ford. Quality parts
for all makes of cars and trucks.

Motorcraft fromFord

EXCEEDS THE NEED

Buckle up- fogether we con save lives.




OOD LOOKS
UANYWHERE?

it up, you'll discover two new gears, there's the standard  vyou'll really be sitting pretty.
bed lengths. Both regular  5-speed. Buy or lease

(&) and long (74"). Both IMPROVED PAYLOADS. We've a new Ram

double wall constructed. also equipped Ram 50to 50, There's no

4-SPEED AUTOMATIC. This shoulder heavy burdens. telling where

year, you can shift to an With a new available good looks
all new 4-speed automatic 2,000 pound payload can take you
overdrive transmission. But  rating. And with a 2.4 liter

if you'd rather change overhead cam engine,”

DIVISION OF ﬂHE?éiEE‘ Mk‘;?'l.i:li'f:-
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