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DEAL DIRECT WITH WHOLESALE SATELLITE TV DISTRIBUTOR

INVENTORY STOGK REDUCTION
1/2 OFF

by Richard Kruger

| just bought 10 truckloads
of Wilson satellite tv sys-
tems at rock bottom
prices, allowing me to
pass on this savings to
you.

THOUSANDS SOLD
NATIONWIDE

Thousands of these Wilson
systems have been sold na-
tionwide at over $2400 per
system. Mow because of my
excellent buy you can have 4
this same top guality system *
at only $1199! That's exactly
1/2 off. At this price, stock will
be depleted quickly, so order

1$1199. |

10’ available for $100 more,

THAT’S
1/2 OFF

SO HURRY
ORDER TODAY

RUGGED CONSTRUCTION

This exciting system includes all parts nec-
i essaw for completion (except mounting
 pipe) adnd can be assembled in less than
». aday
You will receive a beautiful 9 foot
diameter perforated antenna, de-
\ signed to blend with any environ-
ment. This commercial grade,
galvanized dish comes com-
plete with a true polar mount
foreasytrackingofall 16

| satellites.
A R REMOTE
5 CONTROL
CONVENIENCE

../ . TheWilson'YM 1000 satel-

*  lite receiveris an infrared re-
S /' mote control unit designed to
o allowyou access toall channels,
audio and volume controls from the
comfort of your easy chair. This totally solid
state unit is manufactured in Japan by
commercial radio manufacturer Yaesu
Musen, utilizing only the finest in electronic
components.

The low noise amplifier is the high-
est grade 85°K unit available to en-
s sure premium quality video. Also
included is 100 feet of matching
cables, feed assembly and complete
instructions. A toll free touble shoot-
ing hotline is available for any instal-
lation questions you may have.
Complete video installation tape
available for Beta or VHS.

MONEY BACK GUARANTEE

If you are not 100% satisfied with your
product, simply return the product in its
original cartons within 30 days of pur-
chase, for a courteous refund. Warranted
by Wilson Microwave Systems, Inc.

TO ORDER CALL TOLL FREE
1-(800)-558-3474 "™ 22 B

By mail send o address below. Credit cards. money orders, bank
chack, cerlified wire transfers processed immediately. Personal
or company checks require 18 days. All systems shipped by
common carrier, COD freight

R&K Distributors, 2200 Patrick Lane #27, Dept. 10, Las Vegas, NV 89015
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IF YOU CAN DO THIS,

YOU CANFIX A
ROUGH-
RUNNING ENGINE.

You don't have to be a do-it-yourselfer to take
care of your engine with Gumout®,

It's easy. Just add Gumout to your gas tank, to
clean away deposits that -
gum-up the fuel system. &
Gumout helps rough-running
engines start easy, run
smoaoth, even stop stalling.

With Gumout, you
really canfix it yourself,

And save money between
tune-ups.
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EDITOR'S
NOTES

cience/Technology Editor

August 1945. He

destruction. There,
dead, 3 museum and a building that
nearly vaporized at ground zero

bomb. It was all too much. Gloom
overcame me.”” Eskow says. Once back
in this country, Eskow visited White
Sands, Alamagordo and other places

Dennis
Eskow was in the mudst of re-
searching security measures surround-
ing our first atomic bomb test when
other business took him to Japan. While
there, he decided to take the five-hour
bullet train nde to Hiroshima. Eskow

| found Hiroshima to be a thriving city
today, showing almost no evidence of
the A-bomb blast that leveled the city
and killed hundreds of thousands in
had to travel across
town to the city’s Feace Memorial Park
for the frst glimpse of the bomb's
monuments to the

“flood
the senses with commemoration of the

Eskow at the Peace Park In Hiroshima.

that recall textbook accounts of how The Bomb was developed. But he was after a
different story—how the secret was kept. Eskow sorted through tons of
documenis obtained from Defense Department and other government agencies

Mayersohin, Sundahl, mmnm

more stable, and a lot more "automotive”
wheelers are just the ticket for open-air, off-road fun. They've proven to be capable
beasts of burden, too. As vou can see from this month’s cover, they also travel well
through the air. Since no good pilot would leave the

ground without proper instruction, Assistant Auto [

department. “'Boats are better,”

aboard, Tim.

Editor Norman Mayersohn enlisted expert tutors Dean
Sundahl, champion ATV racer. and dirt bike expert
Derek Nye. In a couple of days of coaching, they had
| weaned Mayersochn into a semi-veteran. No small task.
. A new name on the masthead: Timothy C. Cole
joins our staff with this issue as Boating/Outdoors
Editor. Cole spent six years at the helm on behalf of
Yachting magazine and one year at the helm of an IBM
personal computer in NBC's electronic publishing
Cole says. Welcome

; ﬁe@ New stafier Cole at sea.

POPULAR MECHANICS ® ALIGUST 1985

through the Freedom of Information Act,
They contained much just-declassified infor-
mation that led to several startling revelations
(page 73). How we kept the bomb a secret,
even from the residents who lived right next
to the test site, 15 a chilling reminder that
things aren't always what they seem. And
that military secrets are unbeligvably capable
of being kept. ... With 3-wheel all-terrain
vehicles getting so much bad publicity due to
their alleged unsafe operating record. it's no
wonder the manufacturers—and we—have
wmed our attention w the newest of the
breed: the 4-wheelers {page 80). Inherently
in their handling and feel. the 4-

~.ano-Tote-More

Rugged tote with 9-compartment
drawer carries what you need for the
Jjob, whether you're in the garden or
warkshop! Offer good from July 10
only while supplies last, at participat:
ting True Value Hardware Stores. 311

Woods Wire Telephone

Extension Cord Reel

Hi-impact case houses 50-ft. cord,
2 modular jacks. For indoor/ outdoor
use, pulse or tone systems. Rewinds
, easily! Offer good from July 20 only
' | while supplies last, at participating

True Value Hardware Stores. 955
CHARGE IT ot participating
True Valoe Hardwarn Stares.
Far siore ndares! . s2e

| “Hardware” in the Yellow Pages.




You may hever need

A5477 on off-road tire

this good.
less you also drive

Uniroyal's Laredo S/R radial
is one all-terrain tire that won't
punish you on the toughest
terrain of all: the street. It has
been engineered for excellent
all-weather traction and
smooth, quiet operation both
on and off the road.

Using advanced computer
aided design systems, Uniroyal
engineers achieved an opti-
mum tread design. With the

computer they were able to
project tread noise and trac-
tion capabilities before the

UNIROYAL

first test tires were even con-
structed. The result is a design
that delivers low road noise
and promotes long tread life,

Thanks to Uniroyal techno-
logy, Laredo 5/R is much more
than just another all-terrain
light truck tire. In fact, most of
the time you may never need
a tire this good. The only prob-
lem is knowing when those
times are.

You may never need a tire this good. Laredo S/R.




LETTERS

TO THE EDITOR

It cerainly pays to save old issues of
PM. Back in August "65 you had plans
for building an outdoor railroad for
youngsters (Backyard & Birdbath R.R.,
page 118} 1 ran across the project
recently and was so taken by its clever
design that | decided to build it for our
grandchildren.

After 20 years, still full of fun

It turned out beautifully, as you can
see from the photo (below, left). | did
make one change that might interest
other readers. | substituted a 3-hp
Briggs & Stratton |awnmower engine
for the electric solenoid drive. This
saves the time and work of building the
drive and eliminates the need for a
battery that would
roquire. frequent re-
charging.

RONALD ZIMMERLY

INDEPENDENCE. 10WA

You did a great
job. Fhotocopies of
the plans are avail-
able for $6.50 from
Fopular Mechanics,
Box 1014, Radie City
Station, New York,
N.Y. 10101.

Fighter flak
Your article | Flew The World's Hottest
Fighter (page 75, Apr. 'Bb) was an
insult w the intelligence of your read-
ers. First, the X-29is not a fighter, itisa
research plane. Second, your state-
ment that it is balieved to be capable of
flying faster than any other winged
aircraft is ridiculous. 115 top speed can’t
even begin to approach that of planes
like the SR-71, X-15 or many current
first-line fighters. D.E. ROETMAN

HEAVERCHEEK. OHID

You're right that the X-29 is techni-
cally not a fighter, but it is a prototype
for a future fighter—that’s the whole
purpose of its design. Actual top speeds
are frequently many times greater than
those made public. The X-15, for exam-
ple, had a published top speed of Mach
2.1, but was later revealed o have
reached Mach 6.5. No one is saying fust
how fast the X-20 is, but there's certain-
ly good reason to beliove that it may
eventually outfly anything else current-
ly in operation.

Monkey business
in your article Hot New Gear For Fire-
fighters (page 87, Mar. 'B5). you

POPULAR MECHANICS ® ALGLIST 1985

showed a tool described as a new Hurst

Spreader. That's funny. We've been

using a similar wol for many years—
only we call it & monkey wrench.

LES SCHMARS

FALCONEH, N Y

Yes, the tool that was shown was a
wrench. The Hurst Spreader is primari-
ly a tool that is used for prying open
stuck doors.

Help save a ship

The only still-active World War Il air-
craft carrier, the U.5.5, Lexington. is in
her 42nd year of service and her future
i5 in doubt. We who served on her from
Tarawa to Tokyo believe that, when
retired, the “Blue Ghost” should be
returned to Boston as a floating memo-
rial and tourist attraction.

We @re preparing a petition to this
affect that will be presented to the U.S.
Nawy. If any of your readers are sympa-
thetic to our cause, they can help. Just
write "Save the Lex" on a postcard,
include your name and address, and
send it to me at the address below.

JOHN OPAROWSK
246 CORBIN AVE,
NEW BRITAIN, CONN. D6053

One-plane air raid

| was very intérested in your report on
Britain's plan te launch and retrieve
Harrier fighter planes from submarines
{Technology Update, page 68, Apr.
'85). The article reminded me of a little-
known incident that occurred during
Warld War [,

The only time the U5, mainland was
bombed by an enemy aircraft was
when a small. obsolete seaplane was
launched by catapult from a Japanese
submarine off the West Coast on Sept.
9, 1842. The plane managed to reach
Cape Blanco., Ore., dropped its bombs
in a forest. returned to the sub and was
never seen again. The attack was said
o have been made in retaliation for
Doolittle's earlier raid on Tokyo.

JACK HAMMOND
SEICELAND, IND

Insurance gap
In your article Why PM Readers Need
More Homeowners' Insurance (page
125, Apr. 'B5). you suggested that
people with basement worksheps in
flood-prone areas might want 1o invest
in a federal flood insurance policy to
cover the loss of shop equipment.
The federal Mood insurance program
has a couple of shorfcomings your
readers should be aware of First, It
carties a minimum deductible of $500.
Second, it covers only utilities like fur-
naces, food freezers, washers and dry-
ers, not shop toals. Don't get me wrong
Flood insurance can be a good thing if
you're susceptible to flood damage. |
just wanted to point out what the pro-
gram does and doesn't cover,
THOMAS O. BRADY
INDEPENDENT INSURANCE AGENT
CLAHENCE CENTER. N.Y

German, not Dutch

In your Letters column for March "BS
(page 8), a reader argued that the
Fokker Eindecker was not a German
plane because it was “Dutch-built*
This needs clarification. It's true that
Tony Fokker was Dutch, but his aircraft
factory was located in Johannesthal,
Germany. during World War [

All WWI Fokkers were made in Ger-
many and nowhere else. It was only
after Germany's defeat that Fokker re-
tumed to the Netherlands to found the
gircraft company that still bears his
name today PAUL WATSDN

GALLATIN. MO

i



Nobody 4x4's

like Ford!

Tough Fords are America’s best-
selling 4x4's* And for ‘85, high-
output engines help make an even
more powerful statement!

What makes Ford's
best-selling 4x4's king of

choose from several V-85,
each one the most power-

the off-road? Performance.  fulinits class.

Full-size or -size, Like the 5.8L V'8, a

these tough 4-wheelers high output engine with

are built to handle 4-barrel carb.t And the

rugged terrain. . . with small-size Ranger's husky

power and toughness. 2.8L V-6 option has horse-
Power to spare. power that no other small
Ford gives you the V-6 pickup beats!

But pure power is
only part of the story Ford
puts technology on your
side, too! Ford's big
pickup gives you the
option of 5.0L V-8 with

new electronic fuel-
injection. And Ranger
comes with a 2. 3L fuel-
injected 4-cylinder engine,

My Ford Fickup & Me”

us 5-speed manual over-
, standard!

Tough as they come.
Tough4-
wheeling :

front '
suspension. The indepen-
dent wheel action soaks
up bumps and helps pro-
vide sure-footed traction.
And now the Mono-Beam
front suspension is avail-
able for those extra heavy
duty jobs.

And no matter which
tough Ford 4x4 you choose
~the big F-Series or the
small-size Ranger—you get
Ford’s proven 4-wheel
drive systern with manual
or opuonal autornatic lock-

ing hubs. Add in big Ford

payload capacity and the

strength of double wall

box construction and

you'll know why nobody.

A4x4's like Ford!

Best-Built
American Trucks.
At Ford, Quality

¥ isJob 1. A 1984 survey

established that Ford
makes the best-built
American trucks. Thisis
based on an average of
problems reported by
owners in the prior six
months on 1981-1983
models designed and
built in the US.

Lifetime Service

Guarantee,

As part of Ford Motor
Company's commitment
to your total satisfaction,

in writing, with a Lifetime
Service Guarantee. No other
car companies’ dealers, for-
eign or domestic, offer this
kind of security Nobody:
See your participating

Ford Dealer for details.

Db rwstalled Ranger light bar not
for pocupant salehy

* Baserd on new ireck calendar year

registrafions thru October, 1984

1 Optional; not availabie in California or

with rmanual trarsmissaon
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More Bauer to you!

Ford Bronco and Bronco II—
not one but two tough
4-wheelers for '85—both with
Eddie Bauer style. They're all

dressed up with everywhere to go!
Now Ford offers all driving more fun.
you a choice of big Bronco II's 2.8L V-6
Broneo (seats 5 or 6) or gives you power no other
trim-size Bronco [l (seats ~ small V-6 4-wheeler can
4) in special Eddie o top. It's standard at no
Bauer editions. &g - extra cost. Bronco
Both have a f .. Starts with a big
lot of good Wialpe M high-torque 4.9L
thingsin __ <.2% 1 Q%xf'# ¥ Six, standard.
common— 'ﬂia_;j i f’ Adds a 5.0L V-8
besides Ford &) - ﬁaﬁ, 1% with new electronic
toughness | /& "»» _fuelinjection. Plus a
and Bauer class, = ™ ./ 5.8L High Output V-8 with
< 4-barrel carb—and 27%
Both have plenty of  Bjazer's biggest engine*
power on tap. Power that
eases you through hard Unique suspensions.
off-road going and makes Both Broncos have

independent front sus-
pension to absorb off-
road jolts so you don't

ground for solid traction.

Both give you a
proven 4-wheel-drive
systemn with a choice of
manual or optional auto-
matic locking hubs.

And now both offer
you the special looks and
luxury of Eddie Bauer
editions.

The Bauer Broncos.

These unique
4-wheelers have high-
styled interior and exte-
rior trim. They include
dual Captain’s Chairs,
floor console and much
more, Plus Eddie Bauer
gear bag, travel blanket
and visor organizer. And,
to top it all, “Ford Care”
extended maintenance

and limited warranty
program. One beau-
tiful package!
Best-Built
American Trucks.
At Ford, Quality is

Job 1. A 1984 survey
established that Ford
makes the best-built
American trucks. Thisis
based on an average of
problems reported by
owners in the prior six
months on 1981-1983
meodels designed and
built in the U.S.

Lifetime Service

Guarantee.
As part of Ford Motor

Company's commitrment
to your total satisfaction,
participating Ford Dealers
stand behind their work,
in writing, with a Lifetime
Service Guarantee. No other
car companies' dealers, for-
eign or domestic, offer this
kind of security. Nobody.
See your participating
Ford Dealer for details.

*Oiptional: not avaiiabie in California or

with manual transmission. Horsepower
based on SAE Standard [134%

TRUCK S






BILL HARTFORD

IMPORTS &
MOTORSPORTS

It's one of the fastest—and friendliest—
cars we've driven. A French supercar
that civilized our high-speed awioroute
cruising, and made even higher speed |
lapping at Le Mans easy. The Renault
Alpine turned road and track into a blur |
during our streak from the Dieppe
factory to Le Mans, and then as we |

Ih.lr-anglne
has its

Alpine
V& longitudinally
mounted under the hatch with enough
room left for bwo small, rear bucket seats.

went round and round the Circuit Bu-
gatti at the 24-hour course., Bul, you
| might not want 10 be teased about the
rear-engine Alpine, figuring that it's |
just another exotic car that's not sold

New Renault Alplne

Framce's fiber
to compete with the likes of Corvette and Porsche 944,

glass sports car s coming here

here. Well. it's not sold here yet, but it
will be next year

The fiberglass-bodied. 2+2 spon
coupe is the latest Alpine in the series,
replacing the A310 which has been
France's Corvette since 1971, The new
French “Vette is already on sale there
with either normally aspirated, 2.8-liter
VB or 2.5-liter wrbo, We're slated 1o
get the V6 Turbo model, which we

Jdrove in its U.S. prototype version,

With 40/80 front/rear weight ra-
»  tio, the 150-mph Alpine is

™ better balanced than the
A310(30/70) and is also
better proportioned—
though acceptance of its
styling here will be an
acquired taste, Al the
wheel, however, there's
nothing quirky about the Al-

pine Seats, instruments and con-
trols are perfect and right where
you want them. Juiting out from the
center console is a short magic wand of
a qgear selector: The [five-speed is
smoath and quick—&60 mh dials in just
under 7 sec. Price is supposed to come
in just under $30.000. which, come to
think of it, makes the Alpine much oo
fast for me.

' 1987 Chrysler-Maserati

| Lee lacocca, who, while at Ford in the
| 'B0s, sold Mustangs 1o the masses, has
discovered where the action is. His
“yupmarket” Maserat, a $25.000 1w
$30.000 sportster, will be introduced in
the spring of 1987, Latest concept of
the Q-Coupe, as it's called by insiders,
shows it with twop down The fwd

C-M roadster will have a removable hardtop.

"Chrysler made by Maserati” will be
assembled in the Milan. Italy. factory
where Maserati Biturbos are  built,
Competition (other than Mercedes) will
be from Cadillac’s Pininfarina-styled Al-
lante, also to be built in ltaly.

Own your own GT40

Ford or Chevy VB powers the GT40 replicar.

Those were heady days in "68 and "69
when Ford won Le Mans with its GT40
Mark 1. Now you can own one—not a

| $200.000 original. bul a knock-off from

Era Replica Automohiles,
The 518500 GT40 joins the first

replicar in Era's line—the Ford Cobra |
{see Imports & Motorsports, page 12, |

Jan. '81). All you have to do is provide a
small-block VB and about 100 hours of
PM skill and you're on the road.

Fast parts

In Japanese. mugen means “unlimit-

ed” and it's the name taken by the

company that specializes in competi-
tion parts. Mugen Co. Ltd. (pronounced
Moo-gan) has prepared Formula 2 rac-
ing engines and motorcycles, and
i Honda's choice to be its sup-
plier of performance equip-
ment. The factory-approved
add-ons are at Honda dealers
for the Civic CRX.

Fast tires are known by the
letters they keep, with a V-
New Pirelli P700 ultra-low profile
radial outperforms the P7 it replaces.

rating the tops and ULP the type. Ultra-
low profile radial tires have become the

standard for speed and Pirelli ploneer-
ed low-aspect-ratio designs with
the P7 in "74 and the PB in 77,
Pirelli's
ULPs are now hitting the road;
The P700 1s original equip-
ment on Porsches starting this
month and the PE00 on Saab’'s
8000 Turbo. The new tires are
available in 55, 50 and super-
slim 45-percent aspect ratios. FM

second-genaration |
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INTRODUCING
THE FIRESTONE OUTDOORSITIAN.

The ultimarte outdoors machine rolls on
Firestone ATX 23°™light fruck radials.




ruck

irestone has long had a reputation

for fough, go-anywhere light fruck tires.

z &awstaﬁsd with a set of our best, Fire-
sthEATXHnd[uI 23°Mtires. Built for tough-
ness with nﬂrangsﬁasfbehﬂnd polyester cord
body construction. Built for traction with a fread
design based on the same one that's made
Firestone farm tires traction leaders in the field.

Then we asked the experts fo build a
go-anywhere hunting. camping, and fishing
as special, And we asked fhe Hess &
Eisen 'Company, one of the world’s most
respected automotive coachbuiiders, to heip
us put it all together.
The result, the Fire-
stone Ouldoorsman
—as rugged,
versatile, and
affordable as the
tires it rolls on.

It storts with @
tough, go-anywhere
Chevrolet S-10 4 x4
Maoi-Calo with auto-
matic tfransmission,
a 2.8 liter V-G engine,
and shiff-on-the-go
two-wheel 1o four-
wheel drive. A com-
bination that's lean
on fuel, long on power, long on comfort, foo.

Then we added everything else it fakes to
take to the great outdoors in style, From Kelsey-
Hayes Five Star E-T Mag wheels specially
designed for the 5-10 o heavy duty Firestone
shocks to aWarn winch, a Brahma Cab-Hi cap,
Cibie and Marchal lights, Coleman camping
geqar and more.

S0 if you're locking for a tough, go-any-
where light fruck, write Firestone, FO. Box 1474,
Hudson, OH 44236 for more information. And if
you're locking for tough, go-anywhere light fruck
tires, like our ATX Radial 23° or our original Radial
AT just talk to vour nearest Firestone retailer

Kelsey-Hoyes cast aluminum
Five Star E-T Moag whesls and
Firesione ATX Rodial 23 fires
provide on exira rugged
wheeilhne combination

Two Firestore Supreme®HD A Kelsey-Hoyes 100% elec-

batteries add exira power
o handle tha slectrical offers state-of-the-art. maxi-
lood. Firestone Gas Chargad  mum trailer braking refic-
PV haster™ Shock Absorbers  bilihy A buil-in lood corifrol
cichl susert ride and lets you balance fraller
handiing. brakes tothe 5-10 braking
system for smooth stopping.

LIGHT TRUCK TIRES
WE BUILD THEM TOUGH FOR Y0U.

The Firestone Outdoorsman
Suppfier Roster

ABRA Specialties ARS Sumvisor Bestop/Dualmatic In-Bed
Soare Tire Carrier. Brahma® inc. Cob-Hi Bed Caop.
Chevrolet 5-10 Maxi-Cab Four Wheel Driva Pickup Truck
Cible 275 Amber Foglights (2], 35 Clear Foglights (3],
490+ “Oecar” Criving Lights 2] Coleman Company
Air Mothresses (2], Block Cat™ Propane Coftahtic Heater,
Folding Comp Oven, Folding High Stands (2], Inflate-All
1™ 42-Voll Tire Pump, Poly-Lite™ 48 Gt Cooler, Propane
Camp Lantern, Fropane Comp Stove, Sleeping Bags (2)
with Dutfel Bogs, Sundome V™ 4-5 Person Dome Tent with
Comer. Coter & Compaony!True Value Hardware/Master
Mechanic Toolks. D.H. Buck Company Urethone Fender
Flaras with Splash Guards, Duraken” Industries Durailiner®
Bed Liner Firestone ATX Radial 23°™ Tires, Pvd Master™
Shock Absorbers, Supreme ® HD Baflerias (2] Gunslinger
Slowage Pocket. Kelsey-Hayes Electronic Trailer Brake
Confroller, Five-Star Cast Aluminum E-T Mag™ Wheals
Marchal High Infensity Back-Up Light, High Intensity Tai
Light, Quariz-Halogen Headlights. Midland® Intema-
tional Corporation Citizen Band Walkie-Talkies with
Coses (2] Microphone Confral C.8. Radio, Mirror Movunt
Z.B Anternas (7). OSRAM Inc. Copilot "L Mounted Interior
Light, Copilot "M” Plug-In Inferior Light. Rease Products
Frame Mount Traller Hitch. Reflexion Indusiries
Rear Step Bumper. Warn Industries Warn
MES0ES Winch, Brush/Erlle Guard and
Accessories. Walter Kidde Com-
. pany Fire Away 1A08C* Dy
Chermical Fire Extingulsher
£ Force 9% Halon Fire Bxtinguisher
&1 Whistler*/Conirolonics Cor-
e porotion Specium™ Super-
B helerodyne Rodar Detectaor

trenic brake conirolien #8174



Space-saving shed

You can gain valuable storage space without sacrificing
a large area of your lawn with the compact Yardsaver
utility shed. The shed measures 4 fi. wide X 7 ft. long
and comes in kit form for easy assembly. It measures
G62%: in. high at the wall and 82%: in, at the peak, The
angled roof prevents rain and snow accumulation.

The Yardsaver is designed to be installed against an
existing structure such as a garage or house. It's made
from 100-percent galvanized steel and features wood-
grain embossed horizontal steel siding. The siding
comes painted white, but can be painted to match your
home. The shed's two doors can be mounted on either
end of the unit, The Yardsaver ($200) and the 7 x 7-fi,
Yardsaver Plus {$240) are available at home centers. For
details. contact Arrow Industries, 100 Alexander Ave.,
Pompton Plains, N.J, 07444,

Kit-form yard shed Is constructed of galvanized steel. All parts
are precut, predrilled and numbered for easy assembly.

Tangled-cord tamer One-step wood finish
— Polyshades from Minwax, 102 Chest-
nut Ridge Plaza, Monivale. N.J. 07645,
. combines stain and polyurethane var-
= nish in one easy-to-use product, Poly-

N

L-. . stripping the old finish. according to the
maker, It comes in six shades at hard-
F ware stores in Vepint ($4.49) pimt
: ($5.79) and quart {$9.99) cans.

shades can be applied to bare wood and
to finished surfaces, usually without

Bring sufficient hight and electrical pow-
er right to the job with Cordomatic's
flugrescent light reel (No. 600FL) and
multiple-outlet cord reel (No. S00LA).
Each unit features a spring-loaded resl
that locks and retracts a 20-fi. cord
automatically. Find the light reel
{$59.15) and cord reel ($26.51) at hard-
ware stores. Contact Cordomatic. 1510
Skokie Blvd.. Northbrook. 111, 60062,

Under-cabinet toaster

Toastmaster's Model 785 tpaster
mounts under the upper cabinets to
free valuable counter space. The four-
slice toaster has an adjustable mount-
ing bracket to fit any cabinet. The dark
brown/almond colored umt measures
7% in. high ® B in. deep ¥ 10% in.
wide and cosis about $70. Contact
Toastmaster, 1801 N, Stadium Blvd.,
Columbia. Mo, 65202

Go-anywhere gas grill

Mew from Weber is a portable tabletop
gas grill that's just the right size for
balconies, picnics and tailgate parties.
The porcelain-covered steal grill (No.
1530} uses disposable LP gas cylinders
or can be adapted for use with refillable
tanks. Its feawures include a pushbutton
ignitor and 160 sq. in. of cooking sur-
face. It's available at hardware storas
for about $40. For details, contact We-
ber-Stephen Co.. 200 E. Daniels Rd.,
Palatine. [ll. BO067. ™
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WHY | SWITCHED TO NEW OLD SPICEY
It keeps me drier than Mennen:

Just one stroke of new OLD SPICE Solid anti-perspirant keeps
you drier than two strokes of MENNEN anti-perspirant.
And you won't find a solid anti-perspirant more effective than that.
& 1985 Shulton, Inc




“Vermont American power fool
accessories make your power tools

bettertools? . ...

Johnny Rutherford, 3-time Indy 500 winner
and driver of the Vermont American Roce Cor,

e i B e e =

“The better the blade or the bit in your
power tool, the better it performs. The smoother
and foster it cufs. There's less sfrain on you and
the tool. That's where Vermont American power
tool accessories make the difference. Viermont
American makes their saw blades, drill and
router bits, and other accessories to the highest
quality standards. In fact, Vermont American
power tool accessories are the choice of pro-
fessionals. That tells you how good they are

e N e e L e e e e = LR e aa—

“As someone who has worked with tools
all my life, | appreciate Vermont American’s
professional quality. . . qualify that's backed
up with a free replocement policy. But, more
important, that professional quality is available
at a do-it-yourself price. In my opinion, that's
a winning combination.

S0, no matter what brand of power tools
you own, Vermont American will make them
befter.”

—r — TR T T T —— e ————

For a free copy of the Vermont American
fool guide and a list of the Vlermont American
dealers near you, call 800-5564-6783. (North
Carolina residents, call 800-334-0085) Or,
write fo: Viermont American, Department T,
Lincolnton, North Caroling, 28093-0340.

— e e —— e e e —

When the jobreally counts '

Bafore you use your power fools ogain, make sure you' ve gol
pownr tool occessones from Verrmont Amernicon warking for you
Ask for them by name whenever you buy foals



THE PM
WORKBENCH

Portable saw and router guide

Making precise cuts with a portable |
circular saw or router is easy with the
saw and router guide (No. 26775} from
Vermont American, Hardware Tool Di-
vision, Box 340-PM. Lincolnton, N.C
23002
Mount a portable circular saw to the
guide's sliding base plate to make accu-
rate crosscuts, right and left miters and
compound miters up to 45° Install a
router to the base plate for routing
decorative edges, grooves, rabbets and
dadoes. The guide accepts workpieces
up to 3%s in, thick ¥ 17z in. wide, It's
available at hardware stores and home
centers for about $70.
—Rosario Capotosio

Adjustable guide allows jl"DLI\ % oo
| accurate miters with circular ~ saw. Track

assembly swings to the left and right 45°.

P

The guide’s sliding base plate also accepts a
Fouter. ust the track to secure
the router at the desired cutting height.

A nifty nibbler Timber bed lathe

This simple tool, called the Nibbler
{$12). enables vou to make neat cuts in
sheet metal, plastic and tubing without
distorting the material’'s surface. Each
squeeze of the handles causes a cutting
edge to bite away a small chip. The
Nibbler cuts steel up to 18 ga., copper,
aluminum and plastic up w 1/16 In

leverage
ting mechanism makes it easy to cut slots in
steel tublng, sheet metals and plastics.

The tool's unigue cut-

Here's a unigque woodturn-
ing lathe that mounts to a
bed made of two 2Xx6s
This allows you to turm
pieces of any length by
using longer 26 boards.
The 16-in. lathe ($895), of-
fered by Conover Wood-
craft Specialties. 18125
Madison HRd., [Parkman,
Ohio 44080, comes with a
cast-iron  headstock  and
tailstock, 6-in. and 12-in.
toolrests, spur and cup cen-
ters and knockout bar, Mo-
tor and 2%6 bed are not
included, but are available
from Conover Woodcraft
Specialties.  For  details
send 21 1w Conover for its
catalog —J. T

Wood lathe features unlimited center-to-center capacity

for tumning extra-long pieces such as porch posts and
columns. Custom-make the lathe bed from two 2 = 65

Dovetail gauge

When cutting dovetaill joints by hand,
marking the angles of the pins and tails
| accurately is essential o achieve tight
fitting joints

| This simple. solid brass gauge pro-
vides two angles—aone for hardwoods,
one for softwoods, Position gauge on
workpiece and scribe along template
edges 1o mark the pin or taill. The
double angled plate is pinned firmly to
afu X Ha 2 1-in. brass base to permit
marking angles up o 1 1. long. It's
£14.95 postpaid from Woodcraft, 41
Atlantic Ave., Box 4000-PM, Wobum.
Mass. 01888 —J. T,

5

\_‘_-._l.l—_._:

Use the Nibbler to make neat cutouts
plastic laminates. Bore a "w-in.-dia. hole in
the waste area to start the cut.

thick and tubing with an inside diame-
ter of 1 in. or greater, For details
contact Vaco Products, 1510 Skokie
Bivd., Northbrook, 1. 60062,
—Raosario Capotosto

Lay out dovetail joints accurately with this
solid brass marking gauge. Double angled
plate offers two different dovetall angles.

If pou've comme across a new product with some special
foarures, ot us know abour it Write to PM Work-
bench, Populsr Mechanics, 224 West 57th St New [
York, N.Y. 10018,
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DENNIS ESKOW

SCIENCE

WORLDWIDE

Ancient
wings
fly again

The pterodactyl, a fiving reptile, disap-
peared from the Earth more than 50
million years ago. But interest in the
animal has flared anew in the past two
years. Scientists are trying to figure out
how the pterodactyl flew and whether
its flight mechanics can be applied to
airfoil design. The Smithsonian Institu-
tion, partly inspired by a scene from the
1983 movie War Games. currently is
constructing a radio-controlled model
pterodactyl. British inventor Stephen

Stephen Winkworth dis-
plays his radic-controlled
pterodactyl. It's being
studied by anthropologists
and aeronautical engineers.

Winkworth has the jump. however,
with his 10-pound. model. Iis 8-ft
wingspan is fMlapped by balsa rib spars
Studies from earlier Winkworth proto-
tyvpes have helped scientists rule out
the legendary “‘backward flight” of
pterodactyls.

Future research will help asronauti
cal engineers design a flying wing. an
aircraft with super-fast takeoff and ul-
trahigh flight capabilities. Such a plane
could be flying by 1995

Comet Halley

My Commodore Sky Travel computer
program indicates this s a good time
for amateur astronomers with tele
seopes that have B-inch or better aper-
tures to start looking for Halley's Com.-
et. It will be faintly visible in the late
night sky with only the best equipment.
Newcomers to astronomy and those
who have equipment that isn't too
powerful will have to wait until mid-
winter for a look at the comet

If you're expecting to see a fireball
with a bright tail sweeping the night
sky. you will be disappointed. An au-
thority on the matter (we first reported
the bad news in this column in June,
page 36) says this may be the worst
showing Halley has put on in moare than
1.000 years

But Terence Dickinson, writing in his
new book Halley's Comet: A Myster-
ous Visitor From Outer Space (Edmund
Scientific, $12.95), says persistant
searchers will find Halley.

Last days of condor?

Interior Department scientists are wor-
ried that the California condor is about
to become extinct. The entire wild
population of condors appears to be
under 15. Researchers at the Condor
Research Center in Ventura, Calif.. last
year spotted five breeding pairs nest-
ing. All produced offspring. but their
fate is not certain. Earlier this year
three single condors sel down sepa-
rately on territories taken last vear by
breeding pairs. Researchers are not
sure whether the singles are from the
original pair. Of nine condors outfitted
with radio transmitters last yvear, one
died from lead poisoning after taking a
buller fragment. Another is missing.
leaving only seven stll accounted for.

A remaining breeding pair has
hatched a pair of eggs which were
taken to San Diego Wild Animal Park
for incubation. I'll have more to report
on the incubating eggs next maonth
Stay tuned.

Dust in the wind
Although the Earth has been spinning
for millions of years. we've only begun
to get a handle on how winds have
shifted over the past decade. Perhaps a
complete history of Earth's wind mowve-
ments would give scientists cycles on
which to hase predictions. David RHea
and his associates at the University of |
Michigan are trying to map historic
giobal wind shifts in a unigue way
Rea's team is extracting dust parti-
cles from deep sea sediment drill cores
taken from the Northern Pacific. The
sediments are treated with chemicals
o separate dust particles from the
sand. Rea counts, weighs and mea-
sures the particles. The amount of dust
per given volume of sediment indicates
the strength of winds in the area. And
the mineral content gives clues 1o
where on Earth the dust originated
before being camied to sea, From this
Rea hopes 1o formulate a method to
predict worldwide weather changes.

Light dimensions

Ajrcraft parts come in strange sizes and
shapes, and accurate measurement isa
tough assignment. But Northrop Corp.
5 using a new computer-controlled
laser scanner (o measure lengths and
angles on aircraft parts to millionths of

A Northrop researcher follows 3-D laser
light as it measures part of an alreraft.

an inch. The three-dimensional scanner
reads both depth and contour as it
moves across a part. It is expected 1o
help speed up production with vastly
increased accuracy., The light can be
controlled by a robot ™

20
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OWN A MOVIE FOREVER
FOR THE COST OF SEEING IT ONCE.

MNow you can own any movie here for
just $4.95 with membership in the CBS
Video Club! That's less than the price of a
single movie bicket, less than the price of
most rentals, and it’s yours for keeps!

Choose from the best, too, The Empore
Strikes Back, Romancing the Stone, Splash
and more. There's no membership fee, and
vou don't have to buy a lot of movies.

Just two more within the next year.
The moviés you order will be mailed
and billed at regular Club prices which
currently range from $39,95 to §79.95
per cassette—plus shipping and handling.
(Extra-long films and specials may cost
a bit more. )

BOMNUS PLAN—SAVE S0%

After buying two movies at regular Club
prices in the next year, you can cancel. Or
stay with us and save even more under our
Bonus Plan. With each movie you buy, the
plan currently allows you to help yourself 1o
another movie of equal value or less at S0%

; right now, save up to $ :

About every four weeks (up 1o 13 times
a vear) we send you our L i

Program, reviewing our [h & Selection
plus many alternate movies.
CHOOSE FROM HUMDREDS

If you want the Director's Selection,
don't do a thing. It will arrive automatically.
If you prefer an alternate title, or none at all,
just return the card always provided by the
date specified.

ou'll always have two full weeks to decide,
And a toll-free number to call if you have any
questions or service requests, (If vou ever re-
ceive g tape that vou had less than two weeks
to consider, send it back at our expense. )

Jairt today and we'll send your movie for
just $4.95, along with details of how the Club
works. If vou're not satisfied. return every-
thing within 10 days for a full, prompt refund
—no further obligation.

For faster service, use your credit
card and our toll-free number to order.

Juzt call 1-80:0-457-0866 (in Indiana
1-800-742-1200). Or mail coupon.

Advance Bonus:

SAVE UP T0 $50 MORE!

.. . by ordering a second movie right
now. Any movie listed in this ad-vours
for pust $29.95 on videocassette. See
coupon helow,

1400 North Froitridge Avesue, Terse Haute, IN 47511

ra——l—-a..-.-.--_--—-—-—-.-—

| CBS YIDEO CLUB
Dhepd. S0OH, FO. Box 1111, Terre Haute, IN 47811

I Yes, please encoll me in the CRBS Video Club ander the
terms outlined n this advertisemenl. As & member,
| I meed buy just two more maovies within the npex year.

1 Check ome: I:i_ L’-_FT-II

COVHS
[ Send me movie # for $4.95
I Flease check how paying:
| 1My check i enclosed. i i
iy

I B Cl‘:lrgl:- my mibroaductory moves(s)
and future Club purchases ta:

CHIS O DHVE.
| CMasterCard () Dimers Chub
| O American Express [ VISA
60 TOP HITS TO CHOOSE FROM R,
[seLecrion] SELECTHIN
TITLE w TITLE NUMBER | TITLE WUMBER | Expiration Date
THE EMPSRE STRIKES BACK 510057 | JANE FOMOA'S WORKOUT CHALLENGE | 5260042 | OBIN HOGH [Wall Deiasy) ST l
ADMANCING THE ETOME D354 6T CATAELRRCA CRTE LECALIBUA BZ0E :“Eﬁilm
LA S TOOTSIE 1505042 TIGHTROFE w5 1052 '
THE B8 CHILL V5ETE | DuUmED 75052 | BAGHELD® PRATT [ i L
" WARGAMEE TaAm: | THE AFRICAN GUEER B1rme | COUMTAT 54072 : L] Also send me as my Advance Bomuas:
RISKY BSHeEss HIHE: | oM GOLDEN POND % 0T DOUELE 1713062 movie # o Tor $29.95 0on
THE MATURAL 1BER0GZ | THE LOMGEST DAY E77002_| REVEMGE OF THE NERDS o] | videocassette phes $3.00 shipping and handling
STAR WARS [GB4162 | DERTY MARRY BIT0E? | GREFSTONE-THE LEGEND OF TARTAN, l whach I'm adding to my above payment.
TENTL [E5E? | STRIPES 1513087 | LORD OF THE APES G52
FGH ROAD TO C5MA Ei720l7 | FUMNY GIRL 1510002 | EnUCATING RITA 15342 I Pame
CADDY SHACK EnEae: | CHRIETINE 1380067 | THE ROAD WARRIDN [ |
MAKTHO MICHAEL JACHI0N§ OCTOPUSSY 55057 | SUPERMAN RO Address
THRILLER T | PORETS 0TS | TWLIDHT JOME-The Mavie ROMITZ I
MG WG (T Drigieai] SSaiel | CLOGE ENCOUNTERS OF THE [ 1418082 I i g
POLICE ACADENY E0490; | THIRD KHED-Spectal Editie 1510012 |THE MRIPPETS TAKE MANAATTAR DaEI042 i Ciry Late:
MREENIC & LD LACE ©73510; | THE REGHT STUFF BICHGE | ALSEN [
THE COMANCHERDS OTEZE | ATIOSAL LAMPODN S MAATION [y _T_H_wm w2 I Zip. Fheone ( !
ARATE OB ITROED | TRON ST | THUMDERSALL EECEN s ;
PROVATE B RMIN EGiRir: | MATHUR FiEAla2 | BUTCH CASHDY & THE SUNDARCE KID | (517307 I Mopec CEE5 Video Clob meaeryes the St 10 refect s 200l
SHE WORE A YELLOW RIBBON ESo400] | ADOSTER COGALRN A | PURFLE A [[IF l ﬂ'ﬁ” 'mﬁsm%:“ﬂﬂmmnﬂ
R AIVER 7ST0E! | MEVER BAY MEVER AN BH207E | THE MALTESE FALCON TSR0 I L% Guerkuing i
|



DETROIT

Twice-blown,
250-mph 'Bird

Let's just suppose you and your bud-

| dies enjoy an occasional run out to the

mailbox on the edge of your property—
about 15 miles from the house, Then
one spoil-sport ups the ante with a
$175.000 Kremer-modified Porsche. a
nifty little 180-mph runabout.

What's a competitive sort of guy to
do? Ring up Gale Banks, of course, the
southern  California  turbormeister.
Banks recently delivered this innocuous
looking “B3 Firebird to such a European
customer, who should now be the first
to read the postcards from Aunt Effie.
From the outside, you'd be hard
pressed to detect the deviations from

Twin Gale Banks turbos on big-block Chevy stuff engine bay.

LISTENING POST

| Firebird looks stock, has 1,100-hp wallop!

factory spec—a 200-mph speedom-
eter, a waste gate adjustment knob,
some pyrometers on the dashboard,

But neatly wcked under the hood is
430 cubic inches of Chevrolet muscle,
pressurized by twin intercooled turbos,
linked to a Doug Mash five-speed rans-
mission by a dual-dise clutch, The B50-
cfm Holley carbs pestle way out in the
camers of the engine bay on preheated
iron manifolds, to ensure all-weather
driveability. It totals up to 1.100 hp at
7,200 rpm on 20 psi of boost, and that's
gmd for 250 mph according to GM's
own wind tnnel fig-
ures. It alse means that
under boost the Cheviac
can spin its rear tires at
150 mph!

Banks didn't forget
handling either. adding
a whale-tail spoiler and
air dam for high-speed
stability and a suspen-
gsion good for .95 skid
pad figures.

Banks' Azusa, Calif
emporium will whip you
up a duplicate for
$70.000, including the
original price of the car

Probing Ford's future

Another radical Ford aerodynamic
study, this one named Probe V, will
debut at the Tokyvo auto show in No-
vember. Expect it to have an incredibly
low Cd number—below the 0.15 of
Probe IV, which was already roughly
equivalent 1o the drag of a jet fighter.
stwylistically, Probe 1V was a hit of a
mish-mash. Probe YV will look smooth
and sleek, somewhat like a flanened
and elongated version of GM's Citation
IV aerocar!

Buick showboat

Buick will unveil a wild new show car at
the SEMA trade show in October. The
swoopy mid-engined two-seater will
feature the Division's new 24-valve V8
engine and four-wheel drive. Looking
like a streatable version of a GTP racing |
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sports prototype, the Wildcatr will
showcase Buick's computer electronics
and CRT technology. Although sup-
posed to he hush-hush, engine photos
leaked out to the press months ago.

ier Fours coming
Ford and Chrysler have bigger banging
Fours coming along within the next
several months. Both of these will be
2.5 liters. Ford is doing a 2.5 pull-off of
its 2.3 liter and Chrysler has a 2.5
version of its 2.2. Chrysler is a few
maonths ahead of Ford and will offer a
2.5 as an option on some 86 cars, Ford
reveals it will have a 2.5 for its new
intermediates, Taurus (Ford) and Sable
(Mercury). Carroll Shelby has already
designed a four-valve cylinder head for

‘ the Chrysler 2.5, and Yamaha is doing

the same for Ford

V6 Vette from Britain?
Mechanicals from Motown, body de-
sign from Britain? That's the plan for |
the new Corvette coming as an '87%: or |
‘88 model, It will be a new car, not a
warm-over. and mark the first time |
Chevy's gone outside the U.S. for a
production body design, It will be a |
trimmer, lighter car than the present |
version—GM doesn't want the Vette |
tagged as a guzeler for failure to meet |
fuel economy regulations—and the V8 |
engine will give way 0 a Va. All uf:
which could make the current car a |
collector's plece because it will have |
the shortest run of any Corvette.
There's also talk about the possibility of |
going to a mid-ship engine, but dr.-nt
bet on that just yet.

GM'’s hot V6 l
GM has a V6 coming in 1988 or "89 that |
could signal the end of the turbocharg-
er as an option on GM cars. If not the |
end, at least a retrenchment of thEI
twrbo, The wrbo isn't a favorite hangon
in Detroit, even though all companies
offer them. They're tricky, tempermen-
tal and yvou can get hit with a cruncher
of a repair bill at about 50,000 miles.
Detroit would like to ditch the device,
except for special-purpose vehicles, but |
is reluctant o do so because there's a |
profitable margin for power options. 1f
the V& GM is tooling for is as hot as
tipsters say it is. the turbo will do a
fade-out on GM makes. First cars to get
the super 5ix will likely be the Chevy
Camaro and Pontiac Firebird |

Positive thinking

When the Thunderbird gets its com- |
plete reskin in 1988, Ford will also add
the first positive-displacement super-
charger to be used on a modern Ameri-
can car. Developed by Eaton Corp. for
the 3.8-liter V&, this pressure booster
will be a dry-flow design. Rather than
routing fuel through the blower. the
engine will use a port-injection setup.
It'll also have an air-to-air intercooler,
This Hoots-type supercharger dates
back to an 1850 s pump design, used to
move air for metal forges after it failed
as a water wheel in woolen mill applica-
tions, Drag racers have used them for
years on the nitromethane-burning
ground shakers, but those have always
been GMCOC diesel 'chargers adapted to
the job. Eaton's design Improves on
(Ploage tum to page 26)
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Sooner or later-
its Copenhagen.
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There are a lot of smokeless tobaccos out there, but foralot of guys
there’s onlyione. Copenhagen. For one good reason.

It satisfies.

Send [or our color catalog packed with the newest caps, jackets, shirts and more. Send your name and
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A chance to get away. Americans look forward to those moments.
Moments to unwind. Moments to enjoy the things you appreciate in life.




a5 SEACRAS OSHILEESCO WY AMERICAN WHEREY A BLEND 20 PHO

And because Seagram’s 7 has always been part of that enjoyment, you've

made it America’s most popular whiskey for nearly 40 years. A6 ]

l-‘tum! =E

REMEMBER—ALL ARE EQUAL IN ALCOHOL CONTENT | 2 Bsx I




DETROIT LISTENING POST

(Cominued from page 22)

that technology. driving the blower at
2.4 times engine speed with a Poly-V
belt to produce 10-psi boost at very low
engine speeds. That's the hig advan-
tage—extra low-end power, as op-
posed to a turbocharger’s top-end kick,
Also, it's self-contained. so it won't
affect service life of the engine oil.
Eaton is working with a number of
domestic and European carmakers, so
wa might conceivably see the unit on
the street in 1988 on another brand of
car. Originally. it was planned to go on

the Mark VIl Lincoln {which will be
built on the front-drive Taurus plat-
form) but that project has been de-
layed. Ford is committed, however, to
using the blower on future versions of
the 3.0-liter Vulcan VB developed for
the Taurus/Sable.

L-car specs

We now have more details on the "87
Chewy Corsica and Baretta pictured in
last month’s DLP (page 32). Chevrolet
will be given an exclusive—no sharing
with other GM divisions on the new
103-in. wheelbaser, Standard engine
will be a 2-liter Four with electronic fuel

FOR YOU

WHO WANT

THE

BEST.

Impeccoble workmanship in every detail. Precision made parts. Hand honed,

by mated cuting

Fine poliched finish. Blue

lostic comfort grips.

best. At no premium in price. Tools by CHANMELLOCK. Send for your free
catalog. Channellock, Inc. Meadyille, Pennsylvania 16335

Channellock Pliers Are American Made
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injection, paired with a four-speed
manual shift. The optional engine will
be a ZB-liter VG. Optional transmis-
sions will include two five-speeds and
an automatic. The '87 four-door will
have four windows on the sides. The
six-window version seen in our spy pix
worn't be added until 1988

GM will pit the Corsica against Nis-
san Stanza, Honda Accord. Isuzu Aska,
Ford's Tempo/Topaz and Chrysler's RHe-
lant/Aires. The Aska 15 a four-door not
currently imported to the U.5. but
since GM owns 34 percent of Isuzu,
they are probably not guessing about
the Aska's future

The wo-door Baretta will be slotted
against four Ford products—Mustang/
Capri, Thunderbird/Cougar—and four
imports: Toyvota CelicafSupra, Honda
Prelude and Nissan 2005X. No details
yer on prices, but they'll be priced
above the present J-cars, Chewy will
have the Ls exclusively, at least until
the 1991 model year. Other divisions of
GM could get spin-offs after '91

Life-of-car muffier

Next year or the year after. you'll be
able 1o buy a car with a muffler that will
outlast the car. There are a couple of
assumptions in that statement: 1. You
don't hit something in the road that
damages the muffler; 2. If you drive the
car more than 100,000 miles you might
have to replace the muffler. A 100,000-
miler is already available as a replace-
ment muffler. It's made by Walker
Manufacturing, a supplier to both the
car companies and afterrnarket shops.
The way it differs from a conventional
muffler is that it contains a canister of a
chemical—Walker calls it Absorbite—
that soaks up moisture. The reason
mufflers rust out from the inside is that
water and acid vapor condense in the
bottom of the muffler when yvou shut off
the engine. With the Walker muffler.
the Absorbite holds the moisture until
you restart the car, then the exhaust
gas drives the moisture oul the tailpipe
leaving no liquid inside. Walker has
supplied samples of the design to all the
car companies and it's only a matter of
a year 1o 18 months before it shows up
as original equipment.

D-i-y body panels

GM and Ford are looking at the idea of
using do-it-yourself body panels for
some future small cars. If a [ender,
grille or deck lid is damaged in an
accident, the car owner could remove
and replace the banged-up panel by
undoing a few bolts with commeon hand
tools. This is still a few years off
assuming it can be done, and you'd see
it only on the lowest-priced cars. It's not
really a new idea, Ford models Aand T
and the VW Bug had d-i-y sheet metal,
and the Fiera boasts d-i-y plastic. P™
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Trash bag darkroom

Carry a large plastic trash bag in your
camera bag. It can protect your gear if
you encounter bad weather, In bright
sunlight, use the bag as a portable
darkroom to change your film.

Bob "'Greenie” Grewell

Makeup artist

Use a white tile for a palette when
you're retouching dust spots on en-
largements. The white tile palette’'s
smonth surface is perfect for mixing up
just the right shade of spotting color

— Hob berger

Instant mix

cals can be reduced to minutes by using
a paint-mixing attachment on an elec-
tric drill. —Kenn Oberrecht

‘ Mixing powdered photographic chemi-
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“ , Just when you thought it was safe
3§ to buy another wrench...
< Greal Neck

“One Touch’” Wrench

Finally...one wrench to solve all your problems.
Tlgp ten and loosen nuts and bolts. . even pipes
ush the button to open the jaws of this drop
forged and heat treated tightening and loosening
machine with ratchet action and automatic
adjustment. Choose the size you need—&",
8", or 10", The Great Neck “One Touch”
Wrench combines all the features of
adjustable, multi, box, open end, and

pipe wrenches to solve just

about any problem.

Available now at a Greal Neck

« 5 hardware counter near you

: O]

= 165 East Second Street
Lt Mineala, NY 11501

Gmrnmk——Tm Best Value In Hand Tools for Over 60 Years.

Patent [ r1rj|r Exclusive des gn develo ped and owned h,- Greal Mock

On AnyHitch

with this coupon

Get towing with the only hitch
that's backed by an exclusive nation-
wide warranty honored at over 1,250
locations in the U.S. and Canada.
Have your hitch installed while-you-
wait with fast and convenient service,
We're open 7 days a week. Find us
under U-Haul in the white pages.

More fbr jour money
at your LJ-HAUL Center

o instalied price. Cannel b2 combited with olher ©-Haul discownts or specisl offers
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NORMAN BECKER, PE.

CLINIC

HOMEOWNERS’

Qur article on patching spalled concrete
in the February ‘85 Homeowner's Clin-
ic (page 26) specified that the new
concrete patch be kept damp for at least
three days. Thomas Freeman of Chapel
Hill. N.C., suggests | inform you that
the longer the patch is Kept moist the
greater its strength will be, This is a
paint worth passing along—not just for
spalled surfaces needing a patch, but
for any concrete work.

Keeping concrete moist helps in the
curing process, Concrete hardens as a
result of a chemical reaction. called
hydration. between cement and water.
The hardening, or curing, continues as
long as moisture remains in the con-
crete, If too much water is lost from the
concrete through evaporation, hydra-
tion—and the hardening process—
slows down or ceases.

As the accompanying chart shows,
the longer concrete is kept moist, the
greater its strength. Although the
greatest gain is in the first week or two
after pouring. the curing process con-
tinues for several months.

Concrete that is not moist-cured at all
dries too rapidly, and reaches less than
half its potential design strength. It will

Moist-curing concrete

also have a greater number of shrink-
age cracks.

The most frequent moist-curing
method is to spread moisture-retaining
fabric such as burlap over the concrete
after it has hardened enough to prevent
surface darnage. The fabric should be
kept thoroughly soaked with a garden
hose so a film of water remains on the
entire surface of the concrete through-
out the curing period

=1

RELATIVE STRENGTH OF CONCRETE

B o~ B L & W O e @ W
s
-
&

28 0 180
NUMBER OF DAYS AFTER POURING
Concrete continues to
pouring for as long as mm
Moist-curing concrete can more than double
mwﬂmmm

Faulty circuit breakers
Recently, an electrical wall outlet in our
home shorted out and threw sparks
around violently. To my amazement,
the circuit breaker failed to trip. An
glectrician examined our service panel
and told us it was made by the Federal
Pacific Co., about 25 or 30 years ago.
According to him, the split bus panel is
illeggal by today’'s standards and he
recommends replacing the entire panel
box with a new one that would cost
between $500 and $600. Is there a
better or more reasonable solution? We
are concerned for our safety and are
looking for help.—James Donze, Over-
land, Mo.

There may be a more reasonable
solution than replacing the entire elec-
trical panel box. Your split bus panel is
not causing your circuit breaker prob-
lem even though it is not in compliance
with the latest Electrical Code.

In 1881, the National Electrical Code
was modified to disallow the future
installation of a split bus in residential
construction. Electrical Code modifica-

tions are not retroactive, and do not
affect existing installations. The pur-
pose of the code change was to ensure
that the panel box electrical bus would
have a master disconnect.

After 25 years. if a circuit breaker
never tripped it is possible that cormo-
sive deposits have formed around the
tripping mechanism which would cause
the breaker to malfunction. As a pre-
cautionary measure. a homeowner
should—once a year—trip the breaker
{move it to the off position) and reset it
for each circuit including the master
disconnect, if there is one.

Since one of your Federal Pacific
breakers malfunctioned, it would be
prudent to replace all the circuit break-
ers. This would be less costly than
replacing the entire panel box. For your
protection, the new circuit breakers
should be approved by Underwriter's
Laboratories (U.L. Listed) or other inde-
pendent vesting laboratory.

However, if present-day circuit
breakers will not fit your panel box. you
will have to replace the entire box.

Damp basement room

I am interested in making a below-
grade finished basement into a comfort-
able office. There is no water seapage,
but even so, the basement is cold and
clammy in the winter and humid and
musty in the summer. I'm using a
dehumidifier and a portable heater but
cannot overcome the discomfort. Any
suggestions ?>—Raymond Christy, Min-
eola, N.Y.

You have the ingredients for making
the finished basement into a comiort-
able office all year long—a dehumidifi-
er for the summer and a space heater
for the winter. However, either you
need additional units or you are not
using the units that you have for a
sufficient time period.

If you have two or more rooms in
your basement. a single dehumidifier in
one room will not effectively reduce the
humidity in the other room. especially if
the door between the rooms is closed. If
the door is open and you want to use a
single unit you will need a fan to
provide sufficient air circulation be-
tween the rooms.

Most humidifiers are equipped with
an automatic contral switch which will
shut off the unit when a predetermined
humidity setting is reached. In order for
the humnidifier to wring out a sufficient
amount of moisture from the air to
reach a comfortable level, you must let
the unit operate until it shuts itself off.
During hot. muggy summer days the
dehumidifier may run almost continu-
ously. If you allow the dehumidifier to
run for only one or two hours a day. it
will not reduce the relative humidity to
the comfort level.

A space heater is effective in heating
a single room. If you want to heat more
than one room. you will need a fan to
circulate the air between the rooms,
Even in a single room, a fan will be
helpful in achieving a uniform heat
distribution. A thermostat that is
mournted on a wall across from the
heater, rather than on the heater itself.
will also improve heat distribution with-
in the room. ™M

Do you have a home-maintenance or repair probiam™
Send v 0 Homeowners' Clinic, Popular Mechanics,
224 Wost 57th St New York MY, 10019 Lenters
cannot be answered individually, but proddems of
wide interest will be discussed in the colurmn. For
mare home-repair and maintenance help. get PM's
Hame Care Guide, $4 95 posipaid. Send your ardens)
to Popuiar Mechanics. Box 1014, Radio City Station
New York, NY. 10101
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New Home Security

Device

Stops Burglars

. The following introduces one of the
best bargains in low cost home security
ever to reach the market! Now you can
protect your home and family for as lit-
tle as $19.95.

Imagine it's midnight. A burglar is
waiching your home, His mission — to rip
you off! In the dark, he approaches your
door. Suddenly, your yard is flooded with
light. He wonders if you're armed and
waiting. Shocked, the thief runs. Your
home and family remain untouched. And
you weren't even home,

The professional burglar was fooled by
a new idea in home protection — the
AudioLite. This ingenious security device
reacted to the sound of a burglar and

turned on lights, preventing an attempted
break-in.

Safety and Convenience

Now, with the AudioLite as your “thief
stopper,” as you drive up, the sound of
your car turns on the yard lights. Your
footsteps turn on the porch light. Your key
in the door turns on lights in the hallway.
And, after vou're safely inside, the Audio-
Lite turns the lights off automatically.

Simple to Use

Mever touch a light switch again with
AudioLite. Your voice is the remote con-
trol for instant lighting. You set the exact
amount of sound needed to activate the
AudioLite. Anything from a whisper to
a loud shout {what a lifesaver for senior
citizens or the handicapped).

When you're away, inside lights will
turn on at the sound of common house
noises, such as the doorbell or telephone,
making it appear that you're home,

Lights are timed to stay on up to two
minutes. Each new sound triggers the in-
ternal timer, and it begins a new count-
down, so lights stay on while you're in a
room and go off automatically when you
leave. However, for quiet activities, such
as reading, the AudioLite has a manual
on-off switch.

Combine 3 Models for

Total Security

* Wall-Plug Model just plugs into any
standard outlet. Plug a lamp into the
AudioLite, it's that simple. Any room with
a lamp can be sound activated. The plug
is portable so you can use it anywhere.

AudioLite stops burglars by turning on lights at the sound of an attempted break-in.
Three models for your total security: (A) Screw-in, (B) Wall Switch and (C) Wall Plug.

* Screw-In Model For outdoor light
sockets, it can stop a burglar in your yard,
before he gets near your home. Frighten-
ing to burglars, but welcoming to friends.
So easy o use, just screws into your out-
side light socket.

* Wall Switch Model turns on ceiling
lights. It's terrific for dark stairways, hall-
ways, entry ways, basements and garages.
Installs quickly and easily in place of your
present light switch. It takes only a few
minutes, even for a novice.

Saves You Money

Since your lights automatically go on
when you enter a room and go off when
you leave, you don't pay for lights you're
not using — slashing your electric bills.
For additional savings, AudioLites can
operate lights at reduced energy.

AudioLite’s solid state construction will
outlast conventional systems by years. The
Switch and Screw-In models work with
up to 150 watts, the Plag up to 300 watts.
They are UL approved and have a one year
replacement warranty.

Order Four — Save over $20
Order one AudioLite for your home at
the new low price of $24.95 or for total
home security, order a set of 4 for only
$79.80 (that’s $19.95 each — SAVE $20)
and get FREE SHIPPING! Try AudioLite
for 30 days, risk free, you'll wonder how
you ever lived without them. Discover the

security of a home that scares the daylights
out of burglars.

Order Today — Free Gift

Eight FREE Burglar Alarm Warning
Stickers (for windows and doors) with
orders of 4 or more ($3.95 value). Call
TOLL FREE 1-800-525-8624 (in Colo-
rado 303-762-1385) or send to: Progres-
sive Energy Corp., 3148 South York,
Englewood, CO 80110

Yes, | want the bast bargain in home security.
Ifin 30 days, | am not fully satisfied, | can return
AudioLite for a prompt refund.

[ Please sand ma___Audiolite(s) at 52495
each and $2 50 shipping and handling (ship-
ping is $350 for 2 or 3).

O | want to save $20 and have iotal security.
Sand me 4 AudioLites at $19.95 each. That's
£0B0 total (shipping is FREE).

3 models (order any combination):

—Plug(s) ___Screw-In{s) ___ Switch(s)
[ Check [ MasterCardVISA [ COD.

Card #

Exp. Date
Mame

Address
City

State Zip

Send to: Progressive Enargy Corp.
3148 South York, Englewood, CO 80110,

Toll Free 1-800-525-8624. In CO 303-762-1385
£1985 Progressive Enargy Com.
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coverup!

The high-tech looks are enough to sell
me on this covering for fluid lines and
wires, but there's more to the Spectre
Ine of braided hose sheathing than
meets the eye. The flexible material
protects against cuts and chafing. and is
unaffected by acids. solvents, gasoline,
antifreeze and alcohol.

Three variations are available: Nyla-
braid, which comes in a selection of
colors; Magnabraid, a stainless-steel
hose covering; and Fyrebraid, the high-
temperature sheathing, A MNylabraid
universal engine kit includes five sizes
of hose shield. a dozen chromed or
anodized clamps and eight heat-shrink
bands for $69.95. Available at high-
performance paris shops, the kits are
by Spectre, 160 South Whishman Rd.,
Mountain View, Calif. 94041 —W.H.

a

Bralded hose cover kit adds underhood sparkle and protects against cuts and chafing.

Tape in acan

Taping up electrical connections works
for & while, but after seasons of heat
and cold, even the best tape becomes
brittle and unsticky. It tends to unravel
and then wvibrates loose. That's what
makes Liquid Lectric Tape so attractive.
Even though the brush-on black vinyl
takes five minutes to set, once it does
it's there forever. Liquid Lectric Tape
fuses with existing insulation and
makes a form-fitting sheath around
wire that keeps out maoisture, grease,
oil and even acid, The four-ounce can
costs $4.95 at most parts stores. IU's
distributed by Marine Development &
Research Corp.. 116 Church 5t. Free-
port, N.Y. 11520.—M.L

Liquid Lectric Tape is long-lasting Insulation
| that suits all types of wiring connections.

Speedy setup

Co-Ax indicator speeds setup of machining
by simplifying the centering operation.

Machine work on car parts 5 only
slightly less fussy than brain surgery,
That's why 1 take time to center work
accurately for drilling, milling or turn-
ing—~but it takes very little tme, thanks
to the Co-Ax indicator. It looks a lot like
a dial indicator. but can be used while
the machine is running—up to 800
rpm. It has a shaft, and can be chucked
just like a drill bit. To use the Co-Ax,
you roughly center the work, then
switch on the machine. With a milling

table or lathe, you then adjust the feed
sCrews (o position the work until the
Co-Ax pointer steadies, indicating per-
fect centering. Price of the Co-Ax in
hardwood case, with feelers for outside
diameters, inside diameters and cen-
ter-punch-work. is $157.50 plus UPS
charges from Blake Mfg., 15310 Proctor
Ave,, City of Industry, Calif. 91745,
—Bob Berger

Balancer act
When | see someone hammering a
crankshaft harmonic balancer back into
place, | wince. Potential damage to
crankshait. balancer and thrust bear-
ings makes an installation tool a wise
purchase. This one presses the balanc-
er in place using the threaded portion of
the crank snout for a mounting point,
For Chevy V&, V8 and Ford VB engines,
the installer costs $45.95 from B & B
Performance Sales, 23190 Del Lago
Drive. Laguna Hills, Calif. 92653
— N.S.M.

Mo more hammers| Balancer tool Installs on
crankshaft snout, works in tight quarters.
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Cast-Iron Stoves
Unequaled In De51gn.

Recewe a Catalytic Combustor Free 1.=-.1th each Stove now thrnugh Nmfemher 26, 1985.



Chances are, if you are considering a stove, you are ap-
proaching its purchase in a serious manner. Gone are the days
when all stoves were assumed to be equal. Educated con-
sumers know they're not, and that differences from one brand
to the next can be substantial. This is so because some wood
stoves have been undergoing a quiet revolution in function,
a revolution masked by the constant nature of the outer forms.

Extraordinary Features

Mo stoves more reflect this revolution than Consolidated Dutchwest’s Federal
ﬁ\.it’t:ighlts. These stoves include a combination of features which just & decade
ago would have been impossible to imagine. The best selling model of that
time was the Franklin, an attractive stove with an operating efficiency of 10-15%.
It burned enly wood, required frequent loading, and was impossible to con-
trol. In its place today we offer 100% cast-iron Pederal Airtight stoves.and in-
serts which burn wood and coal and convert from one fuel to the other in
a few moments. Depending on size, they hold wood fires from 6 1o 14 hours
while squeezing as much as three guarters of the potential heat from each
log. They venr from the top and back and install freestanding, and in some
cases, as fireplace inserts. Front and side door loading, convection systems,
fans, ceramic windows, shaker grates, ashdrawers, and polished cookrops are
standard features. As well, this past year we reengineered sach stove and in-
sert for caralytic operation. Why! Because with the inclusion of a caralyric
combustor, airtight operating efficiency can approach 80% while reducing
crecsore build-up and smoke pollution up o 90%.

&

Convermon from: wond i Standard probe thermom Fromt & mde doon provice Shade out ashbin makes
onal takes 3 ssconds ey oF polished coskep for vary boading off wed empryving raiy and cean

Federal Period Styling

While concentrating on function, we haven't compromised on appearance.
We've employed the simple clear lines of Federal period architecture (1810-1830),
as elegant today as they were then, to create a unique and beautiful pattern
of raised lines and arches. Our distinetive pebble finish and solid brass trim
highlight the classic styling. We know our stoves will frequently be sited in
living rooms and we've gone to grest lengths to assure they belong there. Those
of you who evenmally own a Federal Airtight will find our trademark pebble
finish is not only beautiful, bur also increases our stoves’ radiant surfaces by
a third. Even while stressing appearance we never forget performance.

FREE CORNING CATALYTIC COMBUSTOR
This Fall Save $80.00.

Since the emergence of the airtight  vide a Corning Caealytic Combustor
stove as the woodstove industry's  free with each stove and insert purchas-
best product, there's been belated  ed. Offer expires November 26, 1985.
but growing awareness of the

downside of airtight wood-

burning—creosote  buildup and

pn“u:inn—pmh]cms caused by the

lower firing temperatures of con-

trolled combustion. Technology's

answer is the inclusion of a catalytic

combustor in each airright stove.

The ‘combustor’ reduces the tem-

perature at which woodsmoke

burns from 1,200 degrees F o under

S00 degrees F The result is an

almost complete burn, a big boost

in operating efficiency, and major

reductions in creosote buildup and

pollution. In short—a grear idea

that works. Each Federal Airtight

is designed to accept a catalyric

combustor in the secondary com-
bustion chamber. This fall well pro-

A Free Information Package

These days, understanding woodstoves well enough to
select one with the most appropriate features for vour
situation is a demanding undertaking, made harder by
the many conflicting manufacturer claims. We have tried
to simplifv the process by providing substantial back-
ground information o support an informed decision.
We've gone a step further and kept selling prices to the
minimum, so that the best stove and the best stove value
can be the same. Dielivered prices begin at $379.95. We
invite you to write for our free 76-page color catalogue,
“Stovebuyer's Guide” and Installation Planner. We
believe the more you know the better we'll look.

CALL OR WRITE FOR A FREE CATALOG
Toll-Free 1-800-225-8277

or 1-800-722-5556
fin Mass. 617-747-1963)

SEND ME YOUR FREE
INFORMATION PACKAGE.

Please send me Free 4-part information package, in-
cluding 76-page color catalogue, “Stovebuyer's
Guide,” pricing and details of your free Corning
Catalytic Combustor offer.

1 plan on purchasing a stove:

[0 within the next 60 days

O within the next 6 months

[0 within the next year

[J in more than one year or uncertain

MName
Address
City/State

Box 1019, Depr. 5PMS, Plymouth, MA 02360
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Goodyear engineered the with a unique, mud-biting block-
Wrangler All-Season Radial to tread.Andstrongsidewallstohelp
take on virtually everything off- withstand the beating off-road
road driving could throw at it. Rug- driving inflicts. The all-season,
ged inclines. Dried-up washes. all-terrain Wrangler. Because
And torn-up muddy trails. too often, survival off-road de-
Wrangler Radials are designed pends on the tires you drive on.

GOODFYEAR




MORT SCHULTZ
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Fiero’s cracked block problems

Are reports concerning a rash of cracked engine blocks with 1984 Pontiac Fieros
true? If so, my Fiero may be affected. Coalant level keeps dropping and a yellow,
pasty emulsion has built up on the inside of the oil cap. What's the story?—Harry
Dapron, Fairview Heights, IIL.

The story is that many 1984 Fieros that were operated in cold weather have
experienced cracked blocks at the engine parting line, The parting line is where
the upper and lower parts of the block are cast together,

One theory has it that the reason for the separation lies with the distance
berween the engine, which is in the car’s midsection, and the radiator. which is at
the front of the vehicle, The long distance the coolant travels from radiator to
engine causes it 1o cool down substantiatly in cold weather. As a result, cold fluid
enters a hot engine, Whether or not the theaory is trug, the fact is that the parting
line in early Fiero engines is not strong enough

It certainly sounds as if your Fiero is suffering the consequences. The yellow
pasty emulsion indicates coolant is mixing with oil. You can check it out by
warming up the engine, withdrawing the oil dipstick and letting some oil drop on
the exhaust manifold. If the cil sizzles, there's coolant present, verifying thar a
cracked block exists,

When Pontiac recognized the problem. there was an immediate attempt to

trengthen the parting line of engine blocks in production. As for an owner of an
cider Fiero with a cracked block. he's entitled 10 a new block. o return your car to
the dealer,

Good in the clutch

I have a 18984 Ford F250 pickup truck
that's equipped with the 6.9-liter diasel
engine. The problem I'm having is a
rattling, chattering clutch when the
truck is stopped in traffic. The dealer
says the noise is normal and the
throwout bearing is not shot. Can [ take
his word for it?—AHilly Collins, Delta |
Junction, Ark.

Tough question io answer because
there are two ways of looking at this. I
yvour diesel-equipped F250 is like most
Ford diesel-equipped light trucks, it's
common for the clutch to be noisy
under the circumstances you describe
The condition even has a name—uneu-
tral gear roflover—and exists hecause
of the strength needed by the clutch to
withstand the high torgue of the diesel
If the throwout bearing is not bad. you
have nothing to fear. Noise doesn't
mean the cluich and transmission are
going to fall apart, This is one way for
Me 10 answer your gquestion

The other way lies with the fact that
the clutch disc in a 1985 Ford diesel-
equipped truck is different from the one
in your 1984 and makes less noise:. H

| 4.9-litar gaspline engines, Again, the
clutch isn't going to fall apart, but if the
noise Is bothersome have a dealer in-
stall a revised clutch disc (part [No.
ESTZ2-7550-B)

Save your

new camshaft
Experianced home mechan-
ics know you should run a
nowly rebuill engine at
about 2,000 rpm when you
firsi stam it up. Few know
why, or why the new cam-
shaft and valve lifters may
fail in the first few thousand
miles if they break in the
engine at a gentle idle speed.

the noise is annoying and you want to
get rid of it. you can have this new disc
(part No, ESTZ-7550-G) installed

As long as I'm on the subject, rattling
and chattering also affect 1984 and
some 1985 F100 and F250 models with
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Lubrication is the key. Even if vou careful-
v applied assembly lube to all parts when
building up the engine. it may not protect
heavily loaded sieel-on-steel rubbing sur-
faces long enough for splash lubrication to
get 1o them. Running the engine at 2,000
rpm. blipping the throttle to 2,500 rpm, for

Oil pain

The ngru_-in. V8 engine in our 1378 |
Buick LeSabre and the 350-cu.-in. V&
engine in our 1976 Buick Century have
the same problem. Sufficient oil collects
in air cleaner pans to completely satu-
rate new filters after only 500 miles. '
Servicing the PCV systems hasn't
helped. Is this a common condition with
older GM V8 engines?—Edward Ara-
kelian, Kokomo, Ind.

Generally, yves. Because of the closed
crankcase ventilation system. any con-
dition in the enging causing a prossure
differential could force ail through the
crankcase hose into the air cleaner
Something minor like a leak in a valve
cover gasket could do it. 50 could
something major like wom exhaust
valve guides or piston rings, or a defec-
tive head gasket, Compression and vac-
uum tests will tell you if the rings or
head gaskets leak. Partial disassemnbly
is necessary to check the valve guides.

There's another situation that can
cause oil to be drawn into the air
cleaner. It relates to a topic |'ve dis-
cussed often in Car Clinic—not using
SAE10W-40 engine oil in a GM engine.
It's GAl's contention that the polymers
{Please tum o page 38}

TACHOMETER

RAISE IDLE
HOLE-SPEED T 2,000 RPM
ADRISTMERNT RAINIRALIAA

SCREW!

about 20 minutes greatly increases splash
lube to the valve train on pushrod V& and V8
engines.

Fast-idle startup also helps protect a car
that's been in storage for weeks, for months
or even for years for the same reason.

—Angus Laidlaw |

3r




CAR CLINIC
{Continuwed from page 37}

in SAE 10W-40 oil will cause piston ring
sticking.

If the problems with your Buicks are
being caused by sticking piston rings.
you may be able to reverse the situa-
tion. Try a can or two of GM Top Engine
Cleaner. which is available from a GM
dealer, and use only SAE 5W-30 or SAE
10W-30 oil.

Hail—the here

The question from R.W. Broadstone of
Grand Island, Neb., in the April 85 Car
Clinic (page 28) about using dry ice w
get out hail-caused body dents brought
two interesting. but divergent. com-
ments. The first is from Auto Damage
Appraisers Inc. of Wichita, Kan.:

“"The dry ice idea has been proven 1o
be ineffective except in cases of very
small dents where the metal has not
been stretched. The proper method of
hail-dent remowval is to heat the dent to
dull red with a small torch and then
quench the dent with a wet rag or
sponge. The metal will shrink on the
upper surface first. causing the dent to
pop up. Then, a sharp body file is used
to level the surface.”

Faul C. Hauschildt of Cedar Rapids,
lowa, tells a different story. He says he
repaired over $600 in hail damage to

SERVICE TIPS
® You may not have to put up with
squealing brakes from your 1984-'85
GM car. Reclinch outboard shoes tightly
to ealipers, Thiz should dampen pad
vibration that causes squeal. Move the
pad into the caliper with a screwdriver
and have someone in the car apply the
brake pedal firmty. This holds the pad in
position. Now, knock the tab with a ball
peen hammer o reclinch the shoe.
B If your 1984 or "85 Honda Civic auto-
matic transmission doesn’t get you mov-
ing in D" when the engine is cold, but it
will move the car when in "R’ or "2,"” the
one-way cluich in the tranny may be bad.
Parking gear and countershaft low gear |
may also be damaged. Have a dealer
make repairs outlined in TSB 85-017.
® Strange things are happening to some
1984-'85 Chrysler 2.2-liter turbo and EF]
angines. With the gasoline level at 1/4
tank or less, the engine sags noticeably
‘when the car's in a hard left turn. The
reason is that the filter in the fuel tank is
uncovered and exposed 1o air during the
turn. If your car has this problem, ask
your dealer to look at TSB 14-49-84.
® Don't panic if the low il level wamning
light comes on or flickers in your 1985
Ford-built car with a 3.8- or 5.0-liter
engine. This is happening with engines
that have ample oil, because tha low oil
level sensor doesn’t have sufficient resis-
tance. Ask your dealer to install a new
sensor (part No. E4AZ-6C624-A) accord-
| ing to TSB 85-6-3.

38

Strap hanger

You're in for a surprise when you
remove the thermoster from a
1982-'85 GM 2 .5-liter or 1.8-liter
engine. The part is unique in that it
can be handled easily—and | mean
handled in the true sense of the
word.

The thermostat has a metal strap
that makes it the easiest of any
thermostat to remove and install,
The part is in a housing at the end of the
upper radiator hose. To remove it, make sure
the engine is cold and tum the housing cap
courterclockwise. You don't have to drain
coolant as with other cooling systems.

Caution: If you get resistance as you turm

the hood. top and trunk of his car with
pellets of dry ice.

"Wash and dry the surface, and place
the car in the sun to get metal as hot as
possible,” he states. "Put on heavy
gloves, Place the end (not the side) of a
dry ice pellet on the outside of the dent.
Using a circular motion, slowly work in
toward the center. Keep the ice moving
slowly, If the dent doesn't come out
fully. let the metal get hot again and
give it another treatment.”

Paul cautions that you not begin the
repair at the center of a dent. The metal
will bulge. Start at the outside.

Thanks for your comments.

A littie cry

I have I:rnub.!a m:h }mhng around
the valve cover of a slant Six engine in a
1981 Dodge pickup. Service centers
have used silicone and double thickness
gaskets on the cover to try and stop the
leak, but no luck. What now?—F. Burt-
tle. Marshfield, Wis.

Someone probably aggravated what
started as a normal condition. The fact
is that a cover often doesn't make a
perfect seal, and there's geing to be
some wetness around the flange. This
is not leaking. It's weeping.

In an attempt to stop this normal
condition, some mechanics remove the
valve covers and coat them with RTV.
During reinstallation. they overtighten
the cover, which distorts the flange.
Now they have a leak. and only
straightening the flange or replacing
the valve cover will stop it.

the cap, signifying pressure in the housing,
stop turning to let pressure subside,
With the cap off. grab the strap and pull

innaﬂthnmthmnmbypushﬂgtm
the housing. It's as easy as that.

I'm guessing, of course, that this
happened in your case, My advice is w
check the cover to see if the flange is
straight. Check baolt hole areas careful-
ly. They should be flush with the rest of
the flange. If they're not. you may be
able to hammer them flat while sup-
porting the other side of the flange with
a piece of wood. If vou can't straighten
the flange. got a new wvalve cover
When you install the cover. use a
rubber-impregnated cork  gasket
Tighten nuts to 80 in.-Ib. or finger-tight
plus ¥ tum. If leaking (not weeping!)
persists, give nuts another ¥ turn—no
more. Expect some wetness and don't
try to stop it

Hoodwinked

My two Nissan Stanzas are giving me a
big headache for the same reason.
When the rear edge of the hood is
raised, it hits the windshield wiper
arms. I've tightened wiper arm nuts,
but that doesn’t seem to do a thing.
Please help me solve this problem.—T.
W. Wagner, Camarillo, Calif.

You should try tightening the nuts
securely as you push down on the
windshield wiper arm an inch or two
above the arm's pivot point. Now see
what happens. I'll bet this technique
works for your two Nissans. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort about it Send your guestion to the
Car Clinic. Popular Mechanics. 224 West 57th St
New York NY 10018 While derers cannot be
answered mdnadually. problems that are of general
interest will be discussed in the column
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NEVER RENT AGAIN!

NEVER borrow a trailer again either.
NEVER even take up space storing
one again!

Introducing the

Utility Trailer The -d

tilt-bed trailer that folds up and mrn in 2

Foldin

space. . .folds out to a big 4'x8" half-ton tmiler
when you need it! Easily carries up to 1000 lbs!
Folds to snu up against a garage wall and

takes up just 2 ft. of space!

Splash-guard
steel fenders.
L R T AN
x
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v
trader

folded storese position.
A Ciass | Utility Traier

Saves time, space, money and

work. . .it even saves wear & tear

Tilt bed so you can “wheel it .then fold it up and

roll it away!

right on,

11-gauge steel frame
with I:ul.?‘l Baked-on
Tt bed means e85y enamel finish,

inading, uniosding.

Wire harness with
all 1&-gauge wires.
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SPECIAL BONUS OFFER-

Spara Tire or your trader
It mounts right on the
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Standsrd high-speed
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tubeless tires. A
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2 YEAR LIMITED WARRANTY
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wdtvance copy fo: DAL industres, Inc., Dept. BEZ16, 11300 Hampehire
Ave 5 Bloomington, MN 55838- 2458 i
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ALL
OUTDOORS

Entry-level
powerboating

High expense has long barred the gen-
eral public from participating in the
sport of powerboat racing. and would-
be Bob Magoons and Benty Cooks have
had to find a release for their competi-
tive urges in eight-foot plywood hy-
dros. But now the American Powerboat
Association, in cooperation with major
outboard manufacturers and BAJA
Boats of Bucyrus, Ohio, has unveiled

| "Mini Grand Prix" racing. The sport

debuted at the OPC Marathon MNationals
in May. The rule book for this new class
places a 25-hp limit on engines and a
10-foot minimum on overall length
which is intended to spark innovations

The new Minl Grand Prix racing class packs a lot of excitement In an affordable package.

in design. While radical engine modifi-
cations are discouraged, cupping, shav-
ing and repitching class legal props are
allowed. The cost of this Lilliputian
package? A digestible $5,000. Com-
pare that to Formula One Hydroplane

racing. where a single cutboard power-
plant can cost up o $20,000 a copy. For
more information, contact the Ameri-
can Powerboat Association, 17640 East
Nine Mile Road, P.0. 377, East Detroit,
Mich. 48021

Talk about five-star hotel luxury and
convenience at the campsite! How

about having constant hot water at your
campfire without covering the fire with
your pot?

The Water-Heetr integrates a copper

Place the heating colls in your
campfire. Cnl’fnzfg.

coil with a lightweight aluminum pot.
You simply fill the unit with water
place it next to the fire and it heats
water to a boil. The heater comes in
sizes as small as five cups and up 1o five
gallons. You can special order a heawy-

duty unit that will hold up to 20 gallons. |

too. The copper coill detaches and
stores handily inside the pot when it is
not in usae.

The Water-Heetr camp pots range in
price from $39.95 to $49.95 and they

| are available from Mi-Ken Co., 760 M.

Bertelsen Rd.,
(503) 6B8-5562.

Eugene, Ore. 97402

Target analysis card

You're having rouble hitting the bulls-
eye at your local handgun shooting
range, but you're hardpressed to figure
out why. With the Caswell Handgun
Target Analysis Guide, you can quickly
determine what you're doing wrong—
and take corrective measures. If you
are consistently firing above the bull's-
eye when you shoot right-handed, for
instance, you may be breaking your
wrist up when you squeeze the trigger.
If vou shoot high and to the right, you
may be reacting to recoil prematurely,
and if you shoot low and to the right,
vou may be squeesing yvour whaole hand
as you squeeze the trigger. The target

The Caswell target analysis card helps spot
shooting errors and suggests Improvements.

analysis card (for both right-handed
and left-handed shooters) quickly iden-
tifies problem rounds and suggests so-
lutions. It's free from Caswell Equip-

ment Co., makers of shooting range |
equipment and accessories. Send a
stamped, self-addressed envelope to
Caswell. 1221 Marshall Street. Minne-
apolis, Minn, 55413,

Outboard steering

Now, any size outboard—from the
smallest dinghy mover to the biggest
V8—can be equipped with no-play hy-
draulic steering if it has a provision for
through-the-tube steering. HyDrive's

bull-hom steering cylinders come with
mounting brackets that clamp onto the
motor and hold the cylinder under the
front of the outboard. The systern will
work on virtually any powerboat and
will accommodate dual-engine setups.
Designed for saltwater use, the system |
has no parts that jam under load or
wear, and it won't seize up due to
corrosion or long periods of disuse. It
sells for $475 from HyDrive America,
38-29 Vernon Blvd., Long Island City,
MN.Y. 11106 (718) 706-0080. ™
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LTs5a LTI125 LT85

Nobody has more ways to have fun

off-road than Suzuki. Because
nobody has more four-wheelers.
There are eight Suzuki
Quadrunners in all: From the
LT250R QuadRacer for every-
one whose idea of a good time is
recording a winning time,

to the kid-size LT50 that’s

just right for first time riders.

Quadrunners with reverse, utility

racks, electric start, even one
with shaft drive. All built with
legendary Suzuki dependability

LT230GE LT250E LT250EF
and attention to detail. Every-
one who knows the fun

begins where the road ends,

can have more fun on a Suzuki
Quadrunner.

So hop on a Quadrunner and head

for the hills. Or the valleys.

Or the desert. Or any of the
places you've always wanted to
go, but thought
you never could,
until Suzuki
invented the
fourth wheel.

LT250RF
PQuadRacer

LT2305F

(hadSpors
Prafessional rider picrured above.
Always wear protective helmer and
riding gear. Never carry passengers.
Read owner’s manual.

SUZUKI

(QUADRUNNERS

FOREMOST IN FOUR-WHEELING.




STEPHEN A. BOOTH

PM ELECTRONICS
MONITOR

'Digital race escalates

-

F‘T. =~
k.. & Sony's tiny CD player tops

off the new CFD-5 boombox with
AMFM radio, cassette and detachable speakers.

Hi-fi's answer to the cruise missile s
here. It had 1o happen sooner or later—
the boom-box armed with a digital
audio Compact Disc player.

Audio makers have been threatening
such a product since 1983, Now, Sony’s
delivering on the dare. By the time you
read this, the battery-powered CFI-5
literally will be on the swreets. From
what we heard around Takya this April.
it's 17 pounds of pure hi-fi on a handle, |

Sony has built its downsized D-5 |

Compact Disc player into a 22 by 8 by
B-inch bundle that includes an AM/FM
tuner, five-band graphic equalizer and
auto-reverse cassette deck. Thanks to
the efficient speakers (which use flat
diaphragms instead of cones) the CFD-
& generates convincing sound on only
four watts per channel, At $550. it's a
good entry-level system—aoane that can
join you on picnics or vacations. The CD
player also connects directly to home
hi-fi systems.

Add to your vocabulary
Smith-Corona has sent its typewriters
to summer school—and it shows,

in May's Electronics Monitor (page
14) we described the company's Spell-
Right feature. a 35.000-word electronic |
dictionary that beeps when the typist |
mispells a  word.

The 5D-300 also allows you to com-
pose on a 16-character display before
you print, lets you erase an entire word
at the 1ap of a key and offers 3.000
characters (about 1% pages) of memao-
ry. What's more, it doubles as a letter-
guality computer printer.

Now, just in time for
the fall semester,
Smith-Corona’s top-
of-the-line  SD-300
has arrived. The
£499 wypewriter can
be fitted with the
company’ s e
50.000-word vocab-
ulary Spell-Right 11
module. This $100
option also lets you
program it o recog-
nize 300 specialized

Mobile babysitter

A color monitor with four-way power
supply means you can watch TV in
your car, at the beach, the stadium or
anywhere else you travel. Samsung's
compact 5-in. portable (Model C5101M,
$300) fits the bill. We don't use the
word monitor lightly: The unit's direct

video and audio inputs and outputs let |

You view your videocamera movies on
the go. You can even connect a portable
VCR to watch movies—or use the mon-
itor's VHF/UHF tuner o record pro-
grams on the VCR as you travel.

JEE T

Inputs and outputs on side of Samsung’s 5-in.
monitor allow connection of VCR, camera.

Currents

B You read it here first; The autosound
systems in "86 cars from Chrysler and
Ford might have fidelity on a par with
sophisticated aftermarket systems—
thanks to proposed joint ventures be-
tween the car companies and hi-fi
speaker makers Infinity and JBL
Though the automakers remain mum,
our sources say Ford will couple JBL
speaker systems with its own high-tech
electronics in some 10,000 Lincoln
Continentals. Meanwhile. Chrysler's
playing to the masses, Seven lacooca-
mobiles will boast amplified speaker
modules from high-end hi-fi stalwart
Infinity Systems. For the first time.
Chrysler's radiocassette players will
have Dolby noise reduction. And Ford
is endorsing Loran-brand cassettes for
its cars. These road-rated tapes have
warp-proof shells.

B General Eleciric has abandoned its
Personal Radio Communication Service
project. As detailed in last December’s
column (page 30), PRCS promised low-
cost. limited range communication be-
tween motorists and their home
phones. An uncertain regulatory cli-
mate and lower cellular phone prices
were factors in  the cancellation

words not already in
| the module,

Typewriter with college education: Smith-Corona’s SD-300. Mod-
ule's 50,000-plus word dictionary alerts typists to errors. of the PRCS project. ™

—
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APPLIANCE

CLINIC

I waited too long to write for help, now |
have three problems with my Kitchen
Aid dishwasher, Model KDS-14, sarial
No. 802972, First, the lower front panal
must be removed and the slide lever
that tums the dial must be pushed by
hand to start the machine.

Second, when water-spot remover is
poured into the rinse dispenser, the
solution runs out when I close the door,
before the machine is started. The third
problem happens while the machine is
running. Water drips from the bottom of
the heating element motor fan guard.

I know this is quite a request for
information. I would appreciate any
help you can give me. Can I purchase a
book listing the parts, and instructions
on repairing the machine?—John Sha-
pazian, East Greenwich, R.I.

Ta correct your first problem. discon-
nect the power to the dishwasher.
Then. remove the outer door panel by

Multiproblem dishwasher

removing the four screws which hold it
to the inner door panel. Once the panel
is removed, you will see a thin stain-
less-steel rod that comes down from
the latch mechanism in the top of the
door. This rod unlocks the timer when
the door handle is latched.

Follow the rod down to the bottom of
the inner panel. It fits inside a small
brass bushing just above the timer.
Apparently. because of corrosion which
has occurred over the years, the rod
has become frozen inside the bushing.
Apply penetrating oil in the bushing
area. Work the rod up and down by
hand until the latch operates fresly

Your second problem sounds like you
may have to replace the entire rinse
dispenser. Corrosion has probably built
up inside the dispenser, making the
lock and release valve inoperative. The
replacement rinse dispenser comes as
a kit costing about $24 plus tax and

shipping. The part number is ML-
17208. The kit can be ardered through
Kitchen Aid or from your local appli-
ance part distributor.

Your third problem is probably
caused by water leaking between the
vent cover (on the inside rear wall of
the tank) and the cover gasket. Correct
this problem with RTV silicone sealer
{G.E-102 RTV Silicone Rubber Adhe-
sive and Sealamt, G.E. part No.
WXEX200, or the equivalent).

Put a bead of the sealant along the
top of the cover and down the sides,
then level it off with a wide screwdriv-
er. This should take care of the leak.

As for a repair manual or parts list for
your machine, write to Kitchen Aid
Headquarters, Hobart Corp.. Kitchen
Aid National Service, Troy, Ohio
45374, Enclose a letter stating what
literature you want and the model num-
ber of your dishwasher.

Cool oven

I have a Sears Kenmore Gas Range,
model No. 103.7297442, serial No.
4718414 that will not come up to medi-
um or high temperature sefttings in the
oven. Both the oven and broiler settings
are controlled by the oven control and
both light normally at a preselected
temperature, but the oven will only
come up to 200° to 225° and recycle at
that level. The broiler will light (refuc-
tantly) and heat to about 250° and then
go out. Repeated relighting changes
nothing. Help!—John E. Gerber, Wau-
satosa, Wis.

Your gas range has a selector switch
mounted on the backguard control pan-
el just below the clock assembly. The
selector switch is marked "timed bake”
{up position) and “bake” (down posi-
tion). For normal baking operations
without the use of the timer, make sure
the switch on your range is in the
“bake" position.

Your problem may be as simple as
the selector switch being in the wrong
position. If you have the selector switch
in the right position and the oven still
doesn’t work properly. [ would suspect
the selector switch is faulty and should
be replaced

The range’'s selector switch is part
No. 109705 and is available at any
Sears parts center,

A4

To replace the switch, first unplug
the range and move it away from the
wall. Next, remove the screws that hold
the metal wirecover to the rear of the
control panel and backguard supports

Remove the cover. Hold the switch

METAL WiRE COWER

CONTROL
H ;
BALRGLUARD
SUPPOIRT /

KNURLED =
ML

Tumpm.mmmmmu:I'Lm.
wire-cover panel, then unsorew knurled nit.

with one hand while reaching over the
contral panel with the other hand o
loosen the knurled nut that holds the
switch to the panel,

Remove the defective switch. Re-
move the wires from the slip-on wire
clips and put them on the new switch
Now, reinstall the assembly with the
new switch. Put the rear panel back on,
along with the supports. Plug in the
range, and reset the clock.

Iimpulsive garage door
Occasionally, my automatic garage door
{Montgomery Ward, model No. 34025)
opens spontaneously. I don’t know the
source of the signal but I suspect planes
from the local airport, or some other
radio signal. Is there some way [ can
shield the antenna from extraneous
signals and still use my remote trans-
mitter?—Gardner G. Gremillion, Fred-
erick, Md.

I checked with the manufacturer of
your garage door opener. They don't
think there is any way to shield your
antenna from the phantom signal. Your
opener is 12 1o 15 years old. Back then,
door openers were not as sophisticated,
nor did they have the security of to-
day’'s openers. Apparently a very pow-
erful signal is reaching the circuitry in
the opener, triggering the door.

Changing the frequency of your
cpener will not guaraniee that this
won't happen again. The only real cure
for your problem is to invest in a new
state-of-the-art door opener which is
digitally encoded, and designed to pre-
vent phantom operation. ™

IF you have a probiesrr with any applance. send your
uaestion, aforkg with the modef amnd serial NLrers, o
Apphiance Cline. Popoiar Mechanres, 224 West 57th
S, New York, N Y. 10018 Sorry, bure leters connod
be answered individually. Problems of wicke imferes
will e dsrussed @ this cofwmn
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Know your car inside and out.

Your car can run better, last longer and get better gas mileage.

Hnow how tofix it . . . to tune it . . . o keep it run-
ning right. The TOTAL SERVICE MANUAL for
yorar car will show you how 1o do everything from
8 minor adpustment (o 8 major repair.

TOTAL SERVICE MANUALS ave digesis of official
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factory workshop manuals. Each one i carefully
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CREDIT CARD ORDERS CALL 516 676-8043
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WORKSHOP
MINICOURSE

Jointing edges
without a
jointer: Part 2

As promised last month, in this Mini-
course we're showing several ways to
joint stock using a handheld portable
router. With the proper techniques and
high-quality cutters, this high-rpm tool
can joint edges nearly as well as costly
stationary jointers. And set up is not all
that time consuming either.

The basic approach isn’'t much differ-
ent than for the portable circular saw.
The tool can cut single edges straight,
as well as cutting mating edges simul-
taneously. However, the results will
only be as good as the router hits you
| use. We recommend the more expen-
sive carbide-tipped straight cutters be-
cause of their long wear and smooth

To joint single edge |above). elevate stock

cuts, And, be sure that the guide you
use is absolutely straight and clamped
securely in place when jointing single
edges.—HRosario Capotosto

with scrap blocks, position stral

guide, then clamp whole assembly to

Keep muter::}rﬂn#:dmt g.ddr Mlllle cit-
mg.mnknuni'lm ‘s possible with carblde bit.

Choaose cutter diameter that is slightly greater than widest gap between boards. Set depth
for 1/8 in. and make first {abowe, left]. Check that both edges have been cut, then

Increase cutter depth by 1/8 in. for each subsequent pass [above, right).

mlmjmnﬂngmmguuw By both edges at ﬁr in guide [abowve. left] is transferred
stock—and Into support blocks—use soft mmmmm:«iu Il still mate |above, right]. In fact, shallow dip Is
wood for blocks to prolong cutter life. sometimes preferred because it from sliding when glued and clamped.
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HEAVY DUTY LOG SPLITTER SALE'

Excellent Buys on Heavy Duty Log Splitters! &
BTon Elactric, 110volt, #1110 . VALUE!
12 Ton Splitter, (Pictured), #1125 $689.00
MEW! 16 Ton Splitter, #1134............5789.00

EP cp1iTS LOGS UP TO 25°
24 ToniLow Profile), #1142.............51399.00 v 25,000 POUNDS OF 68
iSome assambly reguired) SPLITTING FORCE! OMLY $ 9- 50

Itam #1125

UTILITY
TRAILER

ENGINES (15 KIT

1.060 POUND Cumpressnrs

I'I.-'EF?“C-"'-LI CAPACITY! Stationary Single Stage, 7 oy
345 HP Tecumaah, s Sha'f = 1 5908 95 TRl .III" wsaloty rehnf v ¥

32 HP Briggs. ‘s Shalt =70 $121.95 =il 1 CEM a0 Bsi

5 HP Brigge. & Shalt =706 S185 85 Pg _" P RS et
BHPTacumeah, 1 Shah o TOR S$198.95 Tamplete cnad fea il Faky Uhirn &1 NG RA, Lis] 51 T8 i
BHP Briggs. ¢ Shali =70OAT £§217.85 & ey anin lnaks i i A & HP, 2 Stage. £0 galion tank 230
10HP Tacumaah. 1"Shalt #7010 §221.95 iste far 52 74 00 OMLY $145.00 A ER T TE TR,

10 HPTee, Fis Nt S2T2.94 Wil whin A8 states $10 Prapsid] 175 PSI 17 CFM peasspte gauge Ship

|HDR ?GNT-“L il A5F s w5 tor £ 202 00
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SHPBriggsl/C. ' Bhall s A0%a $181.85

BHP Briggs. ' Shah f 2215 85
10 HP Tecumsah, | Snafl =/01 £232.95 GE"EH&TORS
10HPTeo ! Binefy V' Shat) ®/NI0T, B2 TE.O5
5 4000 Watt B =P fr
AMpEE 120 yolin, TR E w.
240 yolg ||Il'r|_|
11 GPM 2 Stage Pump, #1012 2 Lista %1008 .. SALE 3447 00
13 GPM 2 Stags Pump,. #1013 ; Wiith Elae Start A550.05

TRAILER PARTS 18 GPM 2 Stage Pump, 210158, ..., . .8157.00 BB L 3] i B d
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Hegh sped hubs and spndla 3ad 2000 G capacity OMNSALENOW, .. ; .. 823200

A had circle, 4 hale, & hubs 4 2 spendles, dust caps

taparod bearings lug balis & cotfer pins ., $37 .50/el Many Other In Stock at Low Discount Prices!

High speed fradder whasis & lires, U all 4 hole boat and - % TAHP N .‘
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1212 570 4 Ti61b 8339552485 . [ mh-u.' T

1218 4801 3 4 TRO I $38.95...524 85 I

Pl e --...;"-."... ehy ewery 3 fee

. ifwm & STk Ship SALE
e Sprngs 1% wide wieye cenfer of 25%

mime  Cagaciny Bpunge Leah Sais PtCHUPRUHNING smnds Ve s . ot
1280 2000w 2 3 saaoorm i died i on i 445 douag  23iba $36 95

1252 OO 0T 7 ) E3IT 00/ g Otner running boards availabin! [Many ovnar sizes 8t comparabile saie precesl)

orthern ‘g’."i“_“_"’ff OLLTmRR ORI
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A router accessory

Every now and then, | come across a
tool that makes me wonder, “Why
didn't someone think of this sooner?”
The Sears Door and Panel Decorating
Kit is just such a product. Controlled
decorative cuts no longer require pains-
taking figuring and preparation, or jigs
that become useless as soon as you use

them once. The kit is designed for
making face cuts on cabinet doors and
drawer fronts. but it can be used for
decorating any square or rectangular
panel up to 1 % 36 x 36 in.

Each kit includes four, 36-in.-long
extruded. anodized aluminum guide
rails. The rails are equipped with eight

Clamp work within
gulde ralls, back

side up [top). Then flip
assembly over and
snap templates

inta the corners

for the design

you want. Kit has

Grip router with both hands, and set and
loc:mpmaquhmmthtmub
er around workplece periphery with the

bushing riding on ralls and templates.

Only one rall Is needed to work with the
arc routing accessory. The radius Is set

lengthening or shortening the arm’s
and securing the pivot point lock.

special clamps for aligning and attach-
ing to the workpiece. Once the rails are
secure, any of seven sets of four tem-
plates are snapped into the corners
formed by the rails, Also included is
one set of blank templates that you
can use to make Your own patiern.
A radius attachment will allow you to
plow arcs with different radii from 5 in.
to 17Ve-in.

Mot included is a %-in. guide bushing
(part No. 9GT-25082) that rides along
the rails and templates. It's $7.49 from
Sears. The bushing will fit any Sears
router as well as some other router
models.

Teo cut a pattern, clamp the work in
the rails. If your workpiece is smaller
than the rails in either dimension, the
rails just extend beyvond the abutting
rail. This first step requires the work-
piece to be upside down. Now flip the
assembly over and snap in the set of
templates for the design you want into
the four cormers.

Install the grooving bit in your router
and set it to the desired depth. Practice
with a test piece before making your
first run on the workpiece. Then, sim-
ply run the router along the rails and
the templates in the corners,

To use the radius attachment, you
should clamp one of the rails o the
workpiece. Then attach the arm-mount
to the router base and fit the assembly
into & pivot bracket that's mounted to
the rail.

Priced at £79.99, this router accesso-
ry is available at Sears stores or by mail
through the Sears catalog. It's part No.

seven design sets (left). 90T 25472C.—HRosario Capotosto

Cemerkq:dulgmun Is no problem
with this kit. Stralght are true and the
curves are smooth and graceful. Groowve
width and depth are always uniform.
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NISSAN REGULAR BED f

Nissan's lowest-sticker-priced truck. Now
re-engineered with advanced technology to give
you more pickup, not more payout.
* More power than ever. Nobody tops Nissan
for power in a leading standard compact truck.
You‘ve got the innovative Nissan twin-spark,
crossflow, hemihead NAPS-Z engine pulling for
you.
* More payload than Toyota, Chevy 5-10 or
Ford Ranger base models: 1,460 pounds—almost
s ton—a truck payload!
* More corrosion resistance in the seamless,
smooth-side strongbox. Welded double walls
resist dents.
* More value. All standard: 5-speed transmis-
sion with overdrive; 3-across seating on a full

@ BELT YOURSELF

bench seat; steel-belted radials (full-size spare);
black-out grille; front stabilizer bar; plus lots
more standards, all quality-built to Nissan's
standards.

No wonder more truckers have been driving
more Nissan-built trucks for more years than any
other compact.

The “More" Truck, at the same sticker as last
year. No other truck works so hard for so [ittle pay.
* Best extended-service plan available: up
to 5 years/100,000 miles. Ask about Nissan's
Security Plus at participating Nissan/Datsun dealers.

AT sugpesied rela an charge

THE NAME IS

NISSAN




It's Unanimous

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

t's easy to see who sets the pace in radar
warming. Just read all the detector ads. Most
of them claim to be as good as ESCORT. A few
say they're better.

At lzast they agree on one thing, ESCORT
is the one they have to measure up to.

A modern classic

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

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

Standard of comparison

MNow, when experts refer 1o the migh-water
mark in radar protection. they automatically
turn to ESCORT. In March of this year, Car and
Driver published its latest detector test, this one
comparing remote-mounted models. ESCORT
is designed for dashtop or visor mounting. But
the magazine included ESCORT in the test
anyway, as the reference agamst which the
performance of the others would be measured,
ESCORT scored 412 points in the final rating,
compared to 274 for the highest-finishing
remate, You might say the comparson showed
that there is no comparson.

A git-edged reputation
Seven years is a long time in the radar
warning business, but there is no shortcut to
a good reputation. Car and Driver said, “The
ESCORT radar detector is clearly the leader
in the fleld In value, customear sarvice, and
parformancs...”

iy e SR oy
bl

" iy

A (R ) ) 1
Thiese excerpls were Laken entirgly from
advertisemens for other ratlar deectors.

So it's easy to understand why other de-
tectors would try to stand in our limelight
ESCORT has seven years worth of credibility,
the one quality that money can't buy in this
business.

Check our referances

Credibility doesn’t come from extravagant
claims, It comes from satisfying customers.
You probably know someone who owns an
ESCORT {nearly a million have been sold). So
Ask about us.

ESCORT pioneered superheterodyne receiv-
ing circuitry, Ask if our radar warnings always
come in time.

ESCORT's reporting system combines an
alert lamp, a vanable-rate beeper that distin-
guishes between X and K band, and an analog
meter, all 1o give an instant indication of radar
strength, Ask if our waming takes the panic
out of radar.

) escor 2 L

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

We've been sohving people’s radar problems
since 1978, How can we help yvou?

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

ESCORT is alsc backed with a one year
warranty on both parts and labor,

ESCORT$245 (OH res. add $13.48 tax)
TOLL FREE . . . . 800-543-1808

By mail send to address below. Cradit
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 100-068-A08

One Microwave Plaza
Cincinnati, Ohio 45296-0100

Tune in “Talkkalk) the satsiite calln chmady LEIK shive. Sundsey Svanangs on pubks fadio sanens. Check lacal lislings

€ 12985 Cincinnati Microwave, Inc,




COOLANT

atmosphere. If any one RECOWERY

:mm falis, serious RESERVCIR
will

very likely result.

THERMOISTAT

DRIVE BELT
PLLLEYS

SOLVING FIVE TOUGH

Cooling System

II I' Oblel'lls BY PAUL STENQUIST

Er{*rlr* Saturday mechanic knows it's
the heat of combustion that
| makes a car go. But did you know that
| your engine generates enough heat to
warm a five-room house in the dead of
winter?

Only one-third of that heat is convert-
ed to power. Another third is carried
away with the exhaust gases. The re-
mainder is absorbed by the pistons,
cylinder walls, and other engine parts.
It's up to the cooling system - to control
the temperature of these components
(see lead illustration). If they run too
cold, the engine won't operate efficient-
ly. fuel will be wasted and power will be
limited, If they run too hot, spark knock
will occur and the engine will be se-
verely damaged. If an engine operates

minutes without
hiterally weld

cylinder walls, Coaol

for more than a few
coolant, the pistons can
themsalves to the
ing system problems reguire your im
mediate attention

Foriunately. most cooling  system
headaches are easily cured by the ex-
perienced Saturday mechanic. In the
sections that follow. we'll outline five
cooling system problems and tell you
how to solve them,

Excessive coolant
overflow from reservoir

If coolant pours from the reservoir
overflow hine every time you shut off
the engine. or even while the engine is
running, something is forcing the cool-
ant out of the system. Of course if the

problem happens ohoe and doesn’t re-
peat. it could just be a matter of the
reservolr being overfilled. But if It hap-
II'.ll"'l'l'ﬁ I'l"ili'rjll 'i“'-r anc '-r"filll.l'i' SuMe '}'l'ML
haven't overfilled each time, it may be
due 10 combustion gases leaking into
the engine coolant jackets or an air leak
in the sucticn side of the water pump

To determine if an air leak is the
source of the problem. remove the
lower radiator hose and inspect it for
damacge on both ends. If any part of the
hose is suffering from deteroration or
shows other signs of physical damage,
replace it if the lower or upper hose is
more than three years old, replace it

Before reinstalling the lower hosse,
clean both hose connecton areas thor-
cughly and inspect for any damage that
might allow air 1o be drawn into the
cooling system

If aeration is not the cause of the
overflow condition, it could be due o a
blown head gasket or cracked cylinder
head. which atlows combustion gases |
to enter the cooling system. The easiest
way to detect such a leak is with an
emissions analyzer (Fig. 1), Ask your
mechanic to hold the probe of the
analyzer over the filler neck area of the
open radiator. The engine must be fully

POPULAR MECHANICS ® ALIGUST |985
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FILLER NECK
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can be

ATTACHES TO
AIR HOSE

warmed and running. If CO emissions
are rising from the radiator, either a
head gasket is blown or the block
andfor cylinder head is cracked

If you don't want to pay a mechanic
to check for emissions, you can detect
muost combustion leaks using a cylinder
leakage tester or cylinder pressurizing
toal, The part of the ool that you need
for this test is the air chuck/sparkplug
hole adapter—nothing more than an air
chuck that screws into your plug hole
(Fig. 2). You can buy the air chuck
connecior from an auto parts store.

To test. remove the upper radiator
hose. thermostat housing and thermo-
stat., Reinstall the housing without the
thermostat and fill the system with

52

with an emissions analyzer held at the radiator filler neck opening.

coolant. Remove the plugs and install
your air chuck/plug adapter into the No.
1 plug hole. If you have a simple child's
whistle. attach it to the air chuck end of
the adapter with a piece of hose (Fig. 3).
Tum the engine to TDC compression
stroke for the No. 1 cylinder. You can
tell when it's on compression because
air rushing from the plug hole will blow
the whistle as the piston rises. Attach
the air supply.

Watch for bubbles of air in the ther-
mostat housing outlet neck (Fig. 4). A
cylinder that produces bubbles has a
leaking head gasket or cracked com-
bustion chamber.

Premature V-belt failure

V-belts don’t last forever. Three
years is about the limit for same highly
stressed belts, and replacement every
three years makes a lot of sense. You
should not, however, have to replace
belts more frequently than every three
years under normal conditons, If
you're constantly changing a belt, try o
determine why it fails prematurely.

The way the belt rides in its pulley
grooves is one important factor. A con-
ventional V-belt should ride flush with,
or slightly below, the top of the pulley
groove, If the belt rides too high. it will
not fully grip the pulley and the edges
of the pulley will wear into the belt
sides. If it rides too low, it will bottom
out in the pulley groove and slip. Slip-
page will destroy the belt and the
pulley itself.

If the belt appears to ride correctly on

its pulleys but still wears out faster than
normal, the failure may be caused by
misalignment of the pulleys. If space
permits, you can detect misalignment
by holding a straightedge between the
pulleys. Or you can watch the bel
while it's running. If it has a noticeable
kink or appears to twist as it rides in the
pulley grooves, the pulleys are mis-
aligned. To correct alignment. file the
mounting areas of the brackets or shim
them away from the engine.

Too much maintenance can also lead
o belt failure. In most cases, the use of
belt dressing should not be necessary
and can sometimes weaken the rubber
compounds that make up the belt

Poor heater

Most car owners give little thought to
their car's heater during the summer.
Then, when the weather tums cold,
they find out that it doesn't work. A
quick check in the summer can pay big
dividends.

When the heater is operating. hot
coolant is delivered 1o a radiator-like
heater core located behind the dash-
board or in the firewall. Outside air or
recirculated inside air is forced past the
core by a blower fan. The amount of air
passing through the core is determined
by control doors. Some wehicles are
also equipped with a heater control
valve that limits the amount of coolant
circulated through the core.

The air that blows from your heater
outlets when the engine is fully
warmed and the heater is set for high
heat should be 60 to 70°F. above the
ambient temperature. You can check
the temperature of the heater's output
by holding a thermometer directly in
front of the heater outlet. If the termn-
perature is not up to spec and the
contral doors seem to be functioning
properly. either something is restrict-
ing the flow of coolant to the core or the
engine temperature is too low,

Begin by checking the heater hoses
for signs of physical damage. A hose

3 A whistle fitted to the air chuck will
quickly Indicate compression stroke TDC.
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/ & internal leaks of combustion gas into the cooling system can be confirmed by the
presence of bubbies In the thermostal housing after pressurizing a ylinder with alr.

that looks okay on the outside could be
restricted on the inside, If the hoses are
three years old or older, replace them.
If one of the hoses is fitted with a heater
control valve, make sure the valve is
opening when the temperature control
is set to the full wanu position.

Under normal conditions your heater
core shouldn't clog. But if you own an
older car that has not had its cooling
system backflushed on an annual basis
or if you've been dumping can after can
of cooling system sealant into your
radiator, the core could be clogged. If
you suspect that it is, disconnect the
heater hoses from the engine, Tum all
heater controls to the full warM posi-
tion. Then attach a garden hose to the
heater inlet hose and see if water
passes through the core and runs out of
the other hose. If it doesn't. the core
will probably have to be replaced.

If you find that coolant is reaching
your heater core but output is still
below spec, your engine is probably
running too cool. In most cases, re-
duced engine temperature is the result
of an incorrect or defective thermostat.
In some cases. where the thermostat Is
stuck open or missing. heater tempera-
tura may eventually reach an appropri-
ate level but it will take much longer
than it should.

To check the thermostat, remove the
thermostat housing after the engine
has cooled completely. You should find
the thermostat closed. If it's open, re-
place it with the recommended part
{Don't think you're doing your engine a
favor by using a therrnostat that causes
it to run cooler. Reduced engine tem-

POPULAR MECHANICS ® ALIGUST 1985

perature causes condensation. which
leads 1o sludge formation.)

If you find that your thermostat is
closed, remove it and look for a tem-
perature  indication stamped some-
where on the thermostat housing or
mechanism. If the temperature indica-
tion is lower than that recommended
by the vehicle manufacturer, replace
the thermostat with the correct unit

To test a thermostat, suspend it and a
thermometer in a pan of water. Heat

the water and note the Lmﬂperamr:

at which the thermaostat opens. If it
opens too soon. it could be the (#
cause of reduced or delayed heater \

outpuL.

When installing a new thermaostat
follow instructions regarding which
end of the unit goes toward the engine
After cleaning all old gasket material
from the thermostat housing and water
neck. the thermostat fits in the recess
provided for it (Fig. 5). Use a new
gasket and coat both sides with gaske!
compound or wheel-bearing greasc
Reinstall the water neck and torque the
bolts to the recommended figure, usu
ally about 15 ft.-Ib.

Engine runs hot

Most cases of overheating are due 10
obvious reasons: the loss of coalant
through a large external leak or the loss
of fan or water pump operation due 1o
belt failure. But there are also times
when an engine may overheat for no
immediately apparent reason.

In order to prevent the boiling of
coolant and subsequent overheating of
the engine, your cooling system must

YA RD/AYS

remain pressurized. Pressure raises the
boiling point of the coolant. Even a pin-
size hole in a core plug or a leaking
radiator cap seal will quickly relieve
pressura.

A cooling sysiem pressure [est can
tell you if you've got a leaker on your
hands. This tool is commonly available
through auto paris stores. Begin the
pressure test by checking the radiator
cap, using the adapter that comes with
the pressure tester (Fig. 6). The cap
should hold an amount of pressure
equal to the system pressure specified
for your vehicle in your service manual,
If it doesn't, it must be replaced.

Once you're sure the cap is okay.
attach the tester to the radiator neck
and pump the sysiem up to the pres-
sure rating of the cap. If pressure
remains steady, the system is leak-free.
If leakdown occurs, check all hoses,
clamps and gasket joints. [nspect the
radiator, heater core and water pump
vent for any sians of escaping coolant
(Fig. 7). Jack up the car, suppart it on
stands and check the core plugs. A
deposit of dried coolant could be a clue
to a slow leak.

An Incorrect waterfantifreeze solu-
tion can also contribute to a boilover
problem. If your coolant contains less
than 50 percent antifreeze, you're not
getting adequate boilover protection.

THERMOSTAT
HOUSING

SENSOR
END OF
THERMOSTAT

THERMD-
STAT
CORRECTLY
SEATED I

| RECESS OF
| HOUSING

5 Thermostat must seat
ing recess, sensor end facing

In hous-
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6 A full cooling system checkup must include a

As vou increase the percentage of
antifreeze, boiling point rises, Howey-
er. as percentage rises above 68 per-
cent, freere protection is lost.
Radiator blockage is a principal cause
of overheating problems that do not
involve obvious equipment failures,
One way to check for severe blockage is
to remove the radiator cap (while the
engine is coal), warm the engine fully
and quickly open the throttle. If the
radiator core is severely blocked, it
won't be able to handle the increased
flow that the water pump delivers
when you rev the engine. and coolant
will spurt from the filler neck. Be extra
careful when performing this test If
you stare down into the radiator and
crack the throttle, you could end up

RN )

CRAMKSHAFT
FROMNT
FULLEY

W cRANKSHAFT
! DAMPER

1 YRR

4
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7 When coolant leaks from the vent
under ml it
pump shaft seal.

test of both the radiator cap left)
and the coolant radiator, hoses and engine coolant passages [right).

with severe bumns from the coolant,

If the radiator appears 1o be severaly
blocked. have your mechanic backflush
the cooling systern using a machine
that can reverse the flow through the
radiator. If this doesn’t clear the block-
age. the radiator will have to be re-
moved for rodding or recoring.

If you've been following our Satur-
day mechanic maintenance schedule,
you flush your cooling system and refill
it every year. If this is the case, corro-
sion should not be a significant prob-
lem. If you've neglected your cooling
systemn, some of the passages in your
engine could be blocked by corrosion.
A professional power backflush and
chemical treatment might help. If not
teardown and parts replacement may
be necessary.

If none of the above proves to be the
cause of your problem. it could be the
result of a slipping fan clutch. The fan
clutch should permit the fan o free-
wheel when the engine is cold but

| should engage as the engine warms.

Start the engine cold and listen to the
fan as the engine warms. When the
clutch begins to engage, the sound of
the engine should change noticeably.
You can speed the warmup by restrict-

| ing airflow around the radiator.

Another way to detect a slipping fan
clutch is to have a helper shut off the
warm engine while you watch the fan.
The fan should stop spinning almost
immediately, If not, the clutch is mal-
functioning.

If you've made all the standard diag-
nostic checks and still can't find the
cause of an overheating problem, you
should check for a worn or slipping
water pump impeller. You can some-

times get a clue to this problem by

watching coolant flow in the top of the

radiator with the engine warm. The
only way to rule gut water pump
damage conclusively is 1o remove
the pump and inspect it,

There are a few other unusual causes

er. One is a restriction in the exhaust
system, such as a jammed exhaust heat
riser valve. In most cases, exhaust
restriction will also cause performance
problems, accompanied by a reduction
in manifold vacuum. Overheating can
also be caused by brake drag. Other
potential causes include the same
things that can cause spark knock: the
wrong type of gasoline. EFE or hot-air
system failure, EGR system failure.
severe carbon buildup, incorrect igni-
tion timing or the wrong sparkplugs. In
most cases, these conditions will only
cause mild overheating.

Unexplained loss of coolant

The coolant level in your reservoir
will change somewhat as temperature
and operating conditions vary, but it
should stay within the recommended
limits. If you find that the level drops
continuously and there's no evidence of
an external leak, the problem is proba-
bly due to an internal cooling system
leak. Unfortunately, these leaks are
hard to find and expensive to fix.

if you find that yvour oil level is
constantly increasing while your cool-
am level is decreasing. you know
where the coolant is going. A foam-like
coating on the dipstick is another indi-
cation of internal leakage. In some
cases, one of the heawy-duty block
sealer compounds that vou add to the
coolant may seal it. Don't use more
than recommended as it could clog
your radiator and heater core.

If you're forced to disassemble the
engine in your search for an internal
leak, look for signs of a leaking gasket
that could allow coolant to escape into
the crankcase. On many engines, the
timing cover gasket is a likely candi-
date. A leak on the periphery of a head
gasket that doesn't involve the combus-
tion seal might just dump coolant into
the oil.

If you can't find a leaking gasket, the
internal coolant leak is probably the
result of a cracked cylinder head or
engine block. An automotive machine
shop can usually find the leak by pres-
sure-testing the cylinder heads and the
engine block, Once the leak is found.
castings must either be replaced or
welded by a shop experienced in cast-
ron or cast-aluminum repairs. ™
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Train for the Fastest Growing Job Skill in America

Only NRI teaches you to service and
repair all computers as you build
your own 16-bit lBM-oompatthe
micro o

As computers move into
offices and homes by the millions,
the demand for trained computer
service technicians surges forward.
The Department of Labor estimates
that computer service jobs will actually
double in the next ten years—a faster
growth than any other occupation.

Total System Training

As an NRI student, you'll get total
hands-on training as you actually build yvour
own Sanyo MBC-550-2 computer from the
kevhoard up. Only a person who knows alf
the underlving fundamentals can cope with
aill the significant brands of computers. And
as an NRI graduate, you'll possess the up-
to-the-minute combination of theory and
practical experience that will lead you to
suceess on the job.

You learn at your own convenience, in
vour own home, at your own comfortable
pace, Without classroom pressures, without
rigid night-school schedules
without wasted time. Your own
personal NRI instructor and NRI's

complete technical staff will N e i i
2 i i ¥

answer your qlﬁ[!uns' BIVE ¥Ou sludy school that Your NRI Couwrse Includes

guidance and special help trains you as you a Sanyo MBC-550-2 Computer

whenever you may need it :Eﬁrﬂg'lhh? a top- with 128K RAM, Monitor, Disk Drive,

TRIE. YFROvos and “Intelligent” Keyboard; The NRI

The Exciting Sanyo R Discovery Lab”, Teaching Circuit Design and

MBC-850-2—Yours logic , you'll Operations; a Digital Multimeter; Bundled
| To Keep assemble the Spread Shest and Word Processing Software

“intelligent™ Warth $1500 at Retail—and More.
Critics hail the new Sanyo as keyboard

the “maost intriguing” of all the

| IBM-PC compatible computers. It use-.'slhe svstem, including all then Install
same BOB8 microprocessor as the IBM-PC ) the bundled software the E“‘;""”“—"
and the M5/DOS operating system. 50, you'll | and extensive data m.“r"élpﬁ the
be able to choose thousands of off-the-shelf manuals, 1 yours to plrevils and
software programs to run on your completed | oo a5 pant of vour connections with
Sanyo training NRI's Digital
i Multimeter. From

As you build the Sanyo from the 100- F there you'll mova

kevboard up, you'll perform demonstrations Page Free on to install the

Catalog Tells disk drive and

and experiments that will give you a total

mastery of computer operations and | More o

servicing techniques. You'll do programming Send the postage-paid reply card today

in BASIC language, You'll prepare interfaces | for NEI's big 100-page color catalog, which ”ﬂ’mm

for peripherals such as printers and joysticks. | gives you all the facts about NRI training in

Using utility programs, you'll Lhﬁh out 3088 | Microcomputers, Robatics, Data Com- McCiraw-Hill Continuing Education Center
functioning. NRI's easy 5113{:.- munications, TV Video/ Audio Servicing, 1000 Wiscongn Avenue, N

directions will guide you a | the \-.av right and other growing high-tech career fields Washiington, DC 20016 Hll'

into one of today’s fastest growing fields asa If the card i3 missing wrrite 1o NE1 al the | We'll Give You Tomorraw.

computer service technician. And the entire | address below

Busingss Machine Corporation

‘ |BM 15 & Regisiered Trademank of Inlerationa




From cart springs to air
bags, suspension design
has smoothed the road
of automotive progress.

BY MORT SCHULTZ
Ilustrations by Pat Ruggero

n a summer day in 1804, a

young man by the name of

William Brush helped bring about 2
the modern automobile suspension

system. Driving his brother Alan-

son's Crestmobile, Brush was rolling

along too fast for the unpaved roads

of the day and went into a curve at

30 mph. The car’s right front wheel

skittered onto the dirt shoulder and

~ whammed into a deep rut.

- Almost at once, the

steering wheel started

: to shimmy violent-

S ly. The undula-

k tions of

the jarred right-

front elliptic leaf

spring had sent shock
waves across the solid [-beam
axle to the left side of the vehicle.
This set the entire front of the car to
vibrating furiously. Brush was
caught unawares and lost control.
The car crashed through & barbed-
wire fence, hit a ditch and ower-
turned in a cow pasture.

Several hours later young William
‘fessod up to Alanson, whose de-
meanor switiched from stern to
thoughtful, since he was trying to
design a better car. That car, dubbed
the Brush Two-Seat Runabout, final-
ly appeared in 1906. It featured a
revalutionary suspension system
that incorporated two innovations 8
never before assembled togeth- Gl
er; front coil springs and devices %
at each wheel that dampened e
spring bounce—shock absorb- | "
ers—mounted on a flexibie
hickory axle.

Some European car makers had
tried coil springs, with Gottlieb
Daimler in Germany being the lead-
ing exponent. However, most manu-
facturers stood fast with leaf
PR thariks the reseaech librang of the Motor Vehicle

Manidaceems Asen. [MUVRA] for s help in
prepaning 1hes. semes of afacles
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springs: They were less costly, and by
simply adding leaves or changing the
shape from full elliptic to three-quarter
or half elliptic, the spring could be mads
to support varying weights.

Leaf springs in one form or another
have been used since the Romans sus-
pended a two-wheeled vehicle called a
Filentum on elastic wooden poles. The
first steel spring put on a vehicle was a
single flat plate installed on carriages
by the French in the 18th century.

The wvenerable leaf spring, which
some manufacturers still use in rear
suspensions today, was invented by
Obadiah Elliot of London in 1804. He
simply piled one steel plate on top of
another, pinned them together and
shackled each end to a carriage.

The coil spring isn't a spring chicken,
aither. The first patent for such a spring
(British patent No. 792) was issued to R.
Tredwell in 1763. The main advantage
of coil springs was that they didn’t have
to be spread apart and lubricated peri-
odically to keep them from squeaking,
as leaf springs did.

Henry Ford's 1908 Model T Ford
featured old-fashioned leaf springs
with a novel twist—he used only one
spring at each axle, mounted trans-
versaly, instead of one at each wheel.
Ford's adaptation of high-strength va-
nadium steel from a French racing car
allowed him to save weight and cut
costs in many areas of the Model T
without compromising its durability.

With the exception of a car here and
there, independent coil spring front
suspension remained in limbo for 25

POPULAR MECHANICS & ALIGLST 1985

AT T
AL AXLE

Clockwise from top left: Hotchikclss drive
rear axle is clamped to leaf spring; con-
trol arms locate axles with coil springs;
fwd cars often use a twisting beam axle
with struts; Mercedes swing axle of ‘505
had unique compensating spring.

years after the introduction of the Brush
Runabout, Then suddenly in 1834, Gen-
eral Motors, Chrysler, Hudson and oth-
ers reintroduced coil spring front sus-
pension, this time with each wheal
sprung ndependently. In that wyear,
most cars started using hydraulic shock
absorbers and balloon (low-pressura)
tires. Coupling a solid front axle with
shock absorbers and these tires really
aggravated front end shimmy. Sus-
pending sach wheel individually less-
ened the effects of spring bounce.

Mot all cars used coil springs at first.
Some had independently suspended
leaf springs. But soon after World War
1, all manufacturers switched to coil
springs for the front wheels.

Buick became the first U.5. manufac-
turer to use back-end coil springs in
1938. Manufacturers have switched
back and forth from model to model
between leaf and coil springs since
then. Generally, large, heavy cars are
equipped with leaf springs, while small
light cars have coil springs.

Independent rear suspension be-
came popular on the rough, twisty
roads of Europe because it can offer
improved ride and handling. The
cheapest method is the swing axle, for
which early VWs were infamous. The
differential is bolted to the frame, with
constant-velocity joints on each side.
However, as the wheels bounce over
bumps, the tire camber and rear track
change radically, causing some han-
dling guirks. In extreme maneuvers, an
outside wheel can actually tuck under

(Pleass tum to page G0}

59

Your

TOLNAFTATE 1% ATHLETE'S FOOT REMEDY

There’s no stronger,
more effective way
to prevent and cure
athlete’s foot without
a prescription.

Also available in cream,
powder & solution.

1985, Lederie Laboralones




Do-It-Yourself

DOME
HOMES

W hether you purchase
our comphete kit |heady
Io-assemble  with o

Cur heavy-duty
COMMNSCIOr with

Send 56 [or |_!'|4.'gt: o wor MC or Visal
and you'll receive:
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Belair coupons.
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RALEIGH Kings, 16 mg. "war". 1.1 my.
Warning- The Surgeon General Has Determined

. BELAIR 0 0.1
That Cigarerte Smoking Is Dangerous to Your Health, &nﬁu% ci;%agﬂt ﬂ:p%n

Feb. "85, 1985 BAW T Co.

micoting av. per cigarerte by FTC methad.

IIIII

| next month.

SUSPENSION
(Continued from page 53]

1O
VYEARS

By ;
L T SGLELEAF
LikEE FRERGLALE SPRNIG
Transwerse rear leaf springs: multileal steel

spring of Model T Ford [top); and single-leaf
plastic spring from ‘85 Corvette.

the car, causing it to flip.

Axles with joints at both ends do a
better job of keeping the wheels upright
in a turn, and an amazing variety of
control arms have been used to meet
this end. Trailing arms, once popular,
sometimes allow trailing throttle over-
steer—lift your foot off the gas pedal in
aturn and the rear wheels shift slightly.
throwing the car into a skid. Modern
designs use up to six control links at
each wheel to prevent such erratic
behavior as bump steer and trailing
throttle oversteer.

Air suspension, which Lincoln bally-
hooed for some models only last year,
was introduced in 1809 by the Cowey
Motor Works of Great Britain. It didn't
work well because it leaked.

The first practical air suspension was
developed by Firestone in 1833 for an
experimental car called the Stout-Scar-
ab. This was a rear-engined vehicle that
used four rubberized bellows in place of
conventional springs. Air was supplied
by small compressors attached to each
bellow. As you might imagine, the air
bag suspension was an expensive set-
up—still is, in fact.

The first automobile to use torsion
bar suspension was the 1921 Leyland.
Most of the credit for the wide accep-
tance of torsion bars in Eurnpe goes to
Dr. Ferdinand Porsche who made it
standard on most of his cars, beginning
with the 1933 Volkswagen prototypes.
By 1954, 21 makes of European cars
were equipped with torsion bars,

By contrast, in America, only Chrys-
ler went the torsion bar route on its
large-sized cars. Despite its excellant
ride qualities, high cost has limited its
acceptance in this country.

The role of shock absorbers in sus-
pension development will be reviewed
P
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ATHIRD
BRAKE LIGHT

All the 1986 cars will have this new safety device.
Here’s how to add one to your car.

ffective Sept. 1., 1985, under
NHTSA mandate, all passenger
vehicles must be built with a single,
center, high-mounted stoplamp, in ad-
dition to the pair presently required.
The Insurance Information Institute
claims that such an installation can
reduce your chances of being involved
in a rear-end crash by 53 percent.
General Motors jumped the gun by
making the third brake light standard
equipment on some of its ‘85 models
and optional on others. Chevrolet offers
the light in kit form (part No. 988607)
for dealer installation. The kit costs $38
with an added charge of $30 for instal-
lation. A similar kit will be available

from Buick, Oldsmobile and Pontiac. The aftermarket kit

shown here costs $19.95 plus tax.

Do-it-yourself installation of a “'third eye'” brake light, in
conformance with NHTSA requirements, is fairly simple,
depending upon where the unit is mounted. It can be
installed within the wehicle, showing through the rear
window, outside and below the rear window (but not more
than six inches below on convertibles), or on the roof. We
recommend the roof for hatchbacks and some station
wagons. No special shape is specified, though the light must
produce 25 candela of illumination and the minimum lens
area should be no less than 4%: square inches. Lights

BY FRANK COGGINS

‘de"hmwmedmmedetklldd

| sedans (top). On station
wagorns and hatchbacks, the most practical
location Is at the rear of the roof [above).
Installation Is relatively simple.

moisture and corrosion-resistance re-
quirements, so0 any kit should be
checked before purchase.

Installation can be done easily with
hand tools, a good drill and a test light.
Off-the-shelf kits have comprehensible
instructions, which should be read
through carefully before proceeding.

The lights we installed are sold under
the brand-name “Hi-Lite,” made by the
Laser Corp.. Santa Monica, Calif., and
are said to be approved for use in all
states. Everything required came with
the kit with the exception of enough 16-
gauge wire to ground the unit properly
on the best exposed metal point in the
trunk area. Additionally, the ground

wire can be fitted through the “a-inch mounting hole with

far less difficulty if the mounting lug is snipped off and the

mounted on the outside of a vehicle must meet certain dust,

POPULAR MECHANICS ® ALIGUST 1985

extra wire spliced on after the unit is mounted.

Mounting is simple on the exterior of sedans, especially
on cars with a few inches of flat area between the back
window and the trunk lid. Interior mounting poses a
problem in that the package shelf between the back seat
and the bottom of the rear window may be as much as three
inches below the window, requiring a bracket to raise the
lamp so that it can be seen.

Station wagons and hatchbacks have their own built-in
problems: Mounting on a hatchback door requires snaking

{Please tum to page 70}
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£ 1985 Toyola Molor Sales LIS A Inc

Pack it full. Fuller. Pile it high. Higher.

Whether it's a Cargo Van, a Standard Bed
Truck, or a One-Ton Truck you need to get your
work done best, chances are you'll find Toyota
has the best selection for the job.

MDHE CAPACITY The 1985 Toyota Cargo Van
-~ gives you the most
cargo capacity of
. any small van.
e T = No discussion.
e : The doors
Ty open wide for easy
"= loading and unloading of
over 155 cubic feet. So you can carry more pack-
ages, pipes, plants or parts without going back to

L. i

the store for more.

With the highest miles per gallon, 25 Highway
MPG,@Eiw MPG,* and the best service interval
of any van in its class, you get even more on-the-
road, on-the-job time, too. When it comes to
exclusive features, it never quits either.

Consider: This is also the only van with
platinum-tipped spark plugs designed to go 60,000
stop &go, grueling miles—without changing.

And its 2.0 liter engine with Electronic Fuel
Injection, like every Toyota engine, is built

with dedication to avoid repairs like the plague.
MBHE VALUE. For the Fa——— —— R
money, $6998** Toyota's i

1985 Standard Bed Truck u

THE MORE YOU GET INTO YOUR VAN OR TRUCK,
THE MORE YOU GETOUTOF IT.




gives you more than just a 1400 Ib. payload ***
rugged full-box frame construction, space in the

cab for three without skimping on head or leg room,
31 Highway MPG,27)City MPG* and a powerful 24
liter engine that works overtime without
complaints.

Like all Toyota Trucks, Toyota's Standard Bed
also gives you more confidence. Ask around.
Twuta owners reported the lowest incidence of
repairs for any small truck—imported or domestic****

That's one big reason why more than 95% of
all Toyota Trucks ever sold are still on the road,”
still working and still carrying spectacular resale
value.

Maybe that’s why nobody sells more small
trucks than Toyota. Nobody.

MORE PAYLOAD. L= (L
need the highest pa!:mvgﬁ' of éhu“ iiﬁ.

any small truck, you need the mmnn

1985 Toyota One-Ton Truck.
This heavyweight has double-wall construction,
heavy-duty rear suspension and 8-ply, steel-belted

: '___-— —

OH WHAT A FEELING!

radial tires to keep doing business even when
you're hauling 2,500 Ibs.***

Want more? Toyota’s One-Ton can tow up to
5,000 Ibs.*** with its optional towing package.
MORE INFORMATION. Find out how the wide
selection of Toyota Trucks and Vans can help you
get more out of your work at your local Toyota
Dealer. Take a Toyota out for a test drive today and
learn firsthand.

" With Standard Transmizsen, Ressember; Compare this eslimate 1o the "EPL Exnimsted MPG™ of
al%er wand oF Fucks. You may gel dHarent mileage. depending on how fast you drve, weather
canditsons and irip langth
** Manulsciwery suggesied meiail price: Oealer’s actus! retal price may wary Price dois Aol stlude
Ll'.l hewnse, transportation opteaal or regionally required eguepment
*inchpding ocoupants. agupmant @nd cargo. On Ore-Ton, max CGNWH not to escesd E500 hs lor

|.1_-|'| e and radas combined

*** 1384 J D, Power Compact Pickup Truck Survey

"RL. Polk regestralions

** Calemdar pear 1984 Ward's Automatee Reports

#1 SELLING SMALLTRUCK IN AMERICA."

Fh e e
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To Celebrate Our 10 Millionth Sale!

45-PIECE TOOL KITS

ONLY *5

WITH THIS AD

This is NOT a Misprint.

This special offer is being made to celebrate
the 10 millionth sale of the famous New
York importing firm of Abernathy &
Closther and is open to every person who
mails this original printed ad to the address
below before Midnight, October 31, 1985.

*NOTE: This original printed ad must ac-

company your request. Copies or photostats
are not acceptable.

'1:1 celebrate its 10 millionth sale, the famous
New York importing firm of Abernathy &
Closther will distribute one million Universal
Tool Kits for only $5 apiece to the first one
million people who write to the address below
before Midnight. October 31, 1985.

These are the same nationally advertised
Universal Tool Kits to be featured in leading
media with 45 special tools designed to aid in
virtually every kind of home, workshop or auto
repair project.

Each Universal Tool Kit includes a hammer, 12-
piece set of regular and Phillips screwdrivers, 9-
piece set of hex wrenches plus driver, 7-piece set
of offset and box wrenches, 5-piece set of Allen
wrenches, plumber’s thumb-knurl “monkey-
wrench™, pair of slip joint pliers, holemaker and
screw starter, scratch awl. metal and wood punch,
retractable metal tape measure, hack saw for
cutting metal, electrical circuit tester, etc.

A mechanic’s snap-lock folding case included
free of charge (see photo). It keeps each tool
neatly in place and actually folds the entire set
of all 45 tools into just one-inch of space, for
handy storage in kitchen drawer, car glove
compartment, office shelf or home workshop.

This 45-Piece Universal Tool Kit will not be
sold at this price by the company in any store.
To obtain one at this price, apply in writing to
the company address no later than Midnight,
October 31, 1985.

Each tool kit carries a full one-year money-
back guarantee, and will thus be replaced or
refunded by the company, free of charge, if it
fails to function. There 15 a limit of two (2) tool
kits per address at this price, but requests which
are mailed early enough (before Oct. 25) are
permitted to order up to 5 kits.

To obtain a Universal Tool Kit, mail this
original printed ad together with your name
and address and $5 for each kit. Add $2.75
shipping and handling per kit. (New York
residents add sales tax.) Allow up to 6 to 8
weeks for shipment. Mail to: Abernathy &
Closther, Tool Kit Offer, Dept. 114-101, Box
1600, Westbury, New York 11595. (A22730)

£ 1985 PODM Ine
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TECHNOLOGY

UPDATE 3/85

The waters in the Gull of
Mexico are often rough and
choppy. Twin Orll, a geo-
technical survey, salvage
ang maintenance vessel, 15

Gull's chuming seas. Using
SWATH {Small Waterplane
Area Twin Hull), a catama-

Ol nides steady In white-
capped water Twin Dnil's
umgue contiguration allows

station either through a four-
point, winch-driven mocring
syslem or by manual T-shick
control of thrusters, The
ship's deck has a 23-foot
gircular access port known
as a moon-pool. Submers-
ible vehicles can be recoy
ered or daelvered through
the opening. Twin Ol is
equipped with a full-scale
laboratory. for on-the-spot
analysis ‘ol core samples
and information on soil con-
ditions. Although soil analy-
sis and ocean-fioor probes
are the crafl’s main aclivities
g other funclions are sub-
sea work. diving, platform
and cable maintenance, and
inspection. Twin Dl this
summer 1S congucling &
search for new ol fields in
the Gult of Mexico

Twin Orill's SWATH hull gets fi-
nal touches in Rotterdam.

especially suited for the

ran-type hull design, Twin |§

it to moor in water as deep as |
600 feet. The ship is held at |

TN Hull aids Gulf

exploratlon

Fish farming
for profit

Whiy 15 multimillionaire indus-
frialist Robert Abplanalp
raising tropical fish? Be-
cause there's money in i
Abplanalp recently opened
the world's largest saltwater

Edliicy. Driris. ESkenay
§ 1... w Tead Franom
Shelorn M Gallyer
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L=

W A . -—-.l.-h_, P

fish hatchery, capable of
producing 1.5 milllien fish a
year, The 23,000-sguare-
foot fish farm, located in the
Bahamas, uses the latest
martculture technology to
net an estimated $2.5 million
ayear. Overhead lubes (top)
supply clean sea water [0
200 brood stock tanks. Fish
matura in one of 250 growing
lanks (bottom). This may im
prove reef ecology, since
tropical fish traditionally are
caught after baing stunned
b toxins or explosives

|r|, o=
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AEROSPACE

Comet probe
from Japan

Japan's most advanced sal-
ellite launch vehicle, the M-
3511, will propel its research
satellite Planet-A  (above,
left) into a heliocentric orbit
this summer. Planet-A and

| its previously launched sister
| satellite, the MS-TS, will ren-

dezvous with Halley's Comet
in the winter of '86. Planet-A

STABILIZING
THRUSTERS

will take ultraviolet images of
hydrogen emissions in the
comet's plasma tail. The M-
3sll {above, right) is de-
signed to inject scientific
packages weighing about
1300 pounds into low-alti-
tude orbit
Thesolid-propellant, three-
stage rocket is approximate-
ly 100 yards tall and weighs
61 tons. The launch of the M-
351l will make Japan a con-
tender in salellite and
launch-vehicle technology

Skid tester

Filots landing in rain, snow or
icy conditions can find out
just how slippery the runway
is through warning alerts ra-
dioed from this Saab Friction
Tester devised by Saab-
Scania of Sweden. The Fric-
tion Tester measures runway
friction from the amount of
drag on a computer-con-
trolled fitth wheel

e

‘Commando’
fights fires

Since forest fires seldom oc-
cur near paved, even roads
rural-based fire fighting
companies will find Ottawa-
Brimont's  four-wheel-drive,
four-wheel-steering, center-
pivoted Commando ideal for

PLAMET-A
SATELLITE

THIRD-
STAGE
MACITOR

SECOND-
STAGE
ENGIME

SOLD
PROPELLAMNT

STRAP-ON
BOOSTER

rough terrain

negotiating
The 27.500-pound, 117-in
fire truck iz powered by a

171-hp  Mack turbodiesel
which can speed the truck to
afire scene at 56 mph. Inde-
pendent asymmetrical (crab)
steering enables the Com-
mando to climb crests with-
out toppling.

Telescope
powerhouse

For years, Mount Palomar's

200-inch lelescope reigned
| as the world’s largest. The
University of California, how-
ever, is now stepping for-
ward with plans to build a
400-inch giant that will have
at least four times Palomar's
light gathering power. The
telescope is scheduled for
completion in 1980, and it
will have a moving weight of
158 tons and a pointing ac-
curacy of better than 1 arc
second. UC's monster also
will sport the latest in lele-
scopic technology: seg-

mented mirrors composed of
36 G-foot-wide hexagons
that together form a parabo-
loid, Each of the elements |
will be controlled individually
tor greater accuracy

INVENTIONS

Durable
alloy

A MNew Jersey engineering
firm has developed a dura-

ble, low-cost steel alloy
Tests show the alloy will with-
stand twice the wear of stain-
less steel and five times as
much as aluminum. It was
tested, and is being market-
ed, lor a propeller. It has a
low incidence of failure and
resists salt, pollution and
galvanic corrosion.
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Cable car
evacuation

While fire or severe weather
could prevent rescue of oil
rig personnel by haelicopter,
a two-ton, 20-man capacity
capsule under development
by a British firm could evacu-
ate 200 workers in 75 min-
utes: Personnel fire a light
line to the rescue vessel by
which load-bearing cables

Talking
cockpit

Many pilots talk to their

planes, but few expect them
lo answer back, Now there's
one that does just thal, In a
new voice command system
designed to simplify the fly-
ing of complex fighter jets,
the pilat literally talks to his

POPULAR MECHANICS ® ALIGUST 1985

The connection
takes about 10 minutes.
Elecirohydraulic winch
drums aboard the vessel ad-
just to the ship's movement,
maintaining the cable loop
shape so the capsule
doesn't dip into  buming
seas, The cable caris also a
liftebocat and would float
should it break free from the
cables. Sea trials are under
way. The system may be
used for routine transfer of
personnel when choppers
are unavailable.

are run.

instrument panei, requesting
such information as air-
speed. altitude, angle of at-
tack, remaining fual and dis-
tance to targel.

A computenized voice-
recognition processor in the
panel compares the verbal
sounds with a prerecorded
vocabulary of spoken words.
The processor selects the
appropriate response. then
answers the pilol in synthe-
sired speech.

The system, developed by
Crouzet of France, can also
provide werbal warnings,
such as for low fuel or an
engine malfunction, and may
eventually permit hands-off
flying through voice-activat-
ed controls. Similar research
programs are also being
conducted by the U.S. Air
Force.

Mini life raft

Airmen forced to eject at sea
stand a better chance of sur-
vival in this one-man shel-
ter—the world's smallest
tully enclosed lite raft. Inflat-

The day of
the android

The movements of robotic
limbs often are stiff and hait-
ing. McAndroid the Android
{right), a fusion of art and
engineering, may herald a
new era in robolic move-
ment, "Mac” was developed
as a sounding board for ad-
vanced manipulation tech-
nology. He is endowed
with pneumatic valves
which reguiate the flow
of air into rolling dia-
phragm "muscles” at
each of Mac's joints
The valve is simple, -
yel gives sensitive} <
control of the an~k_
droid's limbs, Limb &
maotions are key 1o more so-
phisticated industrial and
home-use robots.

} =

ed by CQ, cartridges, ithas a
quited canopy with a clear
plastic faceplate that covers
the occcupant, providing in-
sulation against the cold as
well as keeping out water.

Water-filled chambers un-
derneath serve as kKeel-like
stabilizers to prevent the raft
from capsizing in heavy
seas. A fabric sea anchor
also minimizes drift. Made
by Beaufort Air-Sea Equip-
ment Lid., England, the raft
fits into standard ejection-
seal survival packs.




How a champ
keeps cool

Cooling engine combustion
chambers is a major prob-
lem in grand prix racing.
Maost of the cylinder head 15
occupied by four valves per
cylinder, intake and exhaust
passages and sparkplug
ports, leaving little room for
water passages. One meth-
od of dealng with the limited
cooling area is o cool the
bottoms of the pistons with a
continsous  spray  of ol
Parsche has gone that extra
step by adding a unigue two-
pari piston to one of the most
successiul grand prix racing
engines. the TAG Porsche
o00-hp, 1.5-liter, win-turbo-
charged Y6 The new pis-
tor's skirt is separate from its
crown—the two parls are
locked together by the wrist
pin. Cooling oil is pumped
through the area between
the two pieces whenever the
pistonis at bottom dead cen-
ter (up to 200 times a second
at 2,000 rpm). During the
rest of the stroke, oil simply
sprays. oul of s fitling
agains! the bottom of the pis

ton. The oil is then pumped
out of the crankcase and
through a radiator-like ol
cooler. Resulls: mare rel-
ability, fuel economy and an
ocpportunity to go that extra
inch or two to the finish line
withaut reaching the fuel im-
it. The TAG VB engine won
the 1984 grand pri< World
Championship.  And  this
year, the Porsche champ
stands a very good chance
of taking the championship
one more time

cute a variety of automated |
maneuvers merely by press- '
ing a button

in the “bob-up” {diagram |
below). the craft rises rapidly |8

| MILITARY
Crafty

copter

Smugglers in |
for ‘thunder’

In tha heat of combat, heli-
copter pilots are often hard-
pressed to perform the com-
plicated maneuvers needed
for a quick attack or evasive
action. Now, in an expern-
mental system developed

jointly by Bell Helicopter and
Honeywell, a pilot can exe-

o a preselecled altilude
makes a 90° lum in either
direction, then drops back
down—all without the pilol
touching the contrals. Anoth-
er button puts the copter into
a series of swings from side
fo side, known as jinking, to
confuse the enemy and
make it harder (o hil

Tiny tank

While most battle tanks tend
1o get bigger. al least one s
going the other way. Baraly

11 feet fong. the Weasel
weighs only 29 tons—20
limes less than the huge 58-
ton M-1 Abrams—making il
the world's smallest 1ank
Designed for rapid de
pleyment, the Weasel is s0
light it can be flown into bat-
fle by halicopter or para-
chute-dropped from cargo
planes, It can mount a 20-
mm cannon or TOW antitank
missile launcher and has a

STARTING AUTOMATIC STOP

ALTITLDE AND HOWER top speed of 53 mph. Devel
AUTOMATIC STOP w oped by Parsche, it is under
AND HOVER test by the ULS. Army

Blue Thuncer, a Don
Aronow-designed speed-
boal. 15 undergoing baphsm
as the U 5. Customs’ newes!
weapon in 1ts batlle against
smugglers in South Florida
waters, Thunder cruises at
better than 60 mph lurns on
a dime and shces through
rough water with her cata
maran hull The 39-foot. 900-
hp, lwin-gasoline-enging
speedsler weighs a hefly six
tons. Dopers, beware!
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The SST
;trike.s back

B F

sonic transport (55T). killed

g e . X o e
by Congross the early 70s

Hefty plane
gets heftier

[ ] I WM

CRESS SECTION RAM AIR INLET
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§ SOCKETS 3242,

l Clur warchpuse 15 bulging with
thuus.a nds of high quality 1/4™,
1B" & 12" drive sockel sets!
Crver the years we've sold tens of

thousands of kits such as these at double
thie price

wr If vou've
'.I- ever had
any use
ior a complete
set of sockets, ratchets, and
extensions; or need an extra kit to put in
your shop, your car, your boat, your
vacation home, etc. . . this would be a
great time fo fake advantage of this special
limited time oifer.

You can
have
these
sels n
cither good old
SAE, the increasingly
useful METRIC sizes. or if yvou prefer
BOTH! Each sef comes with a ratches
extenseons, and virtually any size socket
vou'll ever need. There's 57 heavy-duty
pieces in all — enough for practically any
job vou'll ever have to do, and you get all
this for bess than G6 cents apiece!

. oo
I yourself
whal

l an
unlu-llu-al:lg

" buy this i Go o
your local hardware or auto pars store and
ask for the price of a high-quality chrome
vanadium alloy steel heat treated 172" drive
ratchet. You'll probably find that the

ratchet ALOME & nearty as much as all

three of these 521:
| SAE IR r22-153
|METRIC [XTITY 722-153]

”375"*

m«w.a{

FULLY GUARANTEED

!»u-nn‘ SAE [ TERBA g Meiric| TE-153 lip 837, m
lﬂdL KY & CA residents odd sales tex.  Add $3.50
fraight it only one ibem & ardered .- FREE DELIVERY
Imudtnn-!hmwm. Total order §
_| Check or maney order encloued
Wiks Exp. Dole

Charge
.Iu:fr

.NI’.‘IMI‘] .

Address

HARBOR FREIGHT
SALVAGE CO.

3491 Mission Oaks Bivd., P.O. Box 6015
Camariile, CA $3011-6015
TOLL FREE B00D-423-258T

T553
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THIRD ERAKE LIGHT
(Continued from page &1)

the wires across to the body near a
hinge and then down the left side of the
body and into the cargo area. This may
entail the drilling of additional holes
through the interior trim for proper
mounting. Similar problems will exist if
the lamp is mounted on the trunk lid.
It's usually best to tape the wiring to the
hinge so that it isn't cut by the closing
trunk lid or hatch.

A popular alternative to kits is the use
of circular, truck-type side marker
lights mounted inboard or outhoard.
Two of these lights, about three inches
in diameter, are often seen in the lower
comners of the rear windows of taxicabs
and police cars.

Domestic and imported vehicles dif-
fer in one significant manner that af-
fects installation. On many m'ipnrt.s the

template and center-
. Drrill small pilot hole
first and work up to the proper-size bit.

brake light is separate from the turn
signals. On domestics, one bulb may
provide the light for both functions.
Care must be exercised in the final
wiring so that the third eye does not
blink with the turn signal or flash with
the emergency lights. While this is
coverad in the instructions, a 12-vol
test light is needed to find the correct
wire.

The units we installed incorporated a
little black cube called a logic circuit.
This box, with three wires extending
from it, had to be wired directly to the
brake wire if the car had separate turn
signal and brake lights, or to the left and
right turn signals if the car was fitted
with combined brake/turn signals. The
unit must be used with the kit to

Installation was relatively simple and
took only about an hour and a half per
car. It would take longer if you put the
light on the trunk lid or rear hatch. PM

z the wires into hole, making sure
they do not get lost between the outer
sheet metal and any inner panels or braces.

3 Paosition the unit carefully before exposing the adhesive-backed mounting pad. Once the
adhesive touches the metal, it is hard to remove and reposition.

4 With the ignition on and a helper press- § Kit's logic cube Is spliced between new
light and brake light wire, after the junction

box. New light must be grounded.

ing the brake pedal, probe wiring with a
test light to identify brake light wires.

POPULAR MECHANICS ®» ALGUST 1985



PIRRREEEEEY Overstock Sale

HINTS
FROM

READERS

Cord reel

END PIECE,
A4"-DiA,
x 512"

PVC PIPE
|4 REQD|

CROSEPIECE.

314" -DHA.
% 2-112"
PYCPIPE _
{2 REQD.}

MIDDLE
UPRIGHT, —_
34°-DHA
=7

PVC PIPE
|2 RECD)

314" PVC
TEE
[& RECD )

END CAR
Jr4"-CHA

PYC PIPE —
{4 REQID!)

ASSEMBLE WITH
P CEMENT

When my reel for electrical cords broke
recently, | decided to make my own
from scraps of Ya-in. PVC pipe. From a
4-ft. section of pipe | cut four end
pieces, two crosspieces and two middie
uprights. | cemented the pipe with four
PVC tees at the jomnts and capped the
four ends. Total cost of the materials
was about $6. The reel is quite sturdy
and capable of winding up to 150 fi. of
110-v. electric cord for neat storage,
—Rick Burr

Wax-dipped nails

To préevent bending nails when working
on a hard piece of wood, try my solu
tion: Bore a Ye-in.-dia. % Y-in. hole
into the wooden hammer handle near
its head. Melt some candle wax into the
hole. Then when you work on a piece of
hard wood. stick the point of the nail
into the wax, The wax will act as a
lubricant berween the nail and the
wood fibars.

Be careful not to get wax on the
hammer head. Before the nailhead is
flush with the wood, you should use a
nailset to drive the nail flush or below
the work surface. This eliminates any
hammer marks on the work.

—Arthur M. Takamon
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Famous

South Bend

Industrial
Quality

Metaltuming

Lathes

ol st price!

10" SWING, BENCH
OR CABINET MODELS

Turn précesion parts tor models, prototypes;
cut up to 48 ditterent thread pitches: make
replacement pars for 1ools, egquipment and
much mone. You'l gel indestrial precision
and ruggedness with hardened and ground
begways and 12 easy-io-change speeds,
now at a3 special one-time price! Inchides
mador, cantrol, one-year warranty

BENCH MODELS: 1'% bed

was 52744, DWW s2195
CABINET MODELS: 3'%' bed
was 53271 NOW 82817

E
VIsd _ VISA accepted

{jall collect to arder,
1-219-289-2253.
Ask for me, Ed LaVella

IMMEDIATE DELIVERY

S el

§00 W Sample Street South Bend, N 48825

SURE CURE!

LOOK FOR THE GUARANTEE ON
THE BRIGHT BLUE K&W CAN,

]

. |
2,

et ag\

& Nnrdu: rack

Better Than
Cycles and
Rowing

= Machines

Jarless total body cardiovascular exercisar
duplicates the smooth rhythmic motion of X-C
skiing for the best way tofitness. Armand leg
resistances adjust independently. Patent-
ed fiywheel action for matched smoothness
Quiet. Life time quality. Folds for storage.
More Effactive Than Exarcise Bikes

NordicTrack adds important upper body
exorcise and provides more uniform leg
muache usage. Higher pulse rates, are sasier
to attain becauss more muscle mass is ex-
ercised.

Better Than Rowing Machines

All rowing machines have the same resis-
tance for both arms and legs. Since your
legsare 3 timas as Strong as your arms, your
arms are over worked while your legs loal.
MNordicTrack's arm and leg resistances are
independant and are adjusted according to
individual muscle strength. Safer too, no
back strain involved.

Free Brochure
Toll Free 1-800-328-5888 MHN 612-448-8987
PE114Y PM Jonathan Bhd N Chaska MN 85318

F.0L0 Lmesls, ME  Shog. 34
* [TIM 101070 - - T-HP, 3450
RPM, 18/ TA0-VAL  B0-cychel
V-ghate, T4712-ampa, Tont. duty
Shafiz: 1117 dom. & 1-1/27
TiE" dom, a1 e [ eachading
shaft i 11008 a 102 0 ¥

Bl bearing . Reversible recatan

BURDEN'S SURPLUS CENTER/ BOX 82209 -PM
Lincoln, NE 68501/ Phone B00-228-3407

ATTENTION CRAFTSMEN

we wrote the book
KT E&'fﬁ sppar=tes o how to build your own

gun and SAVE 558

Make money in your
spare ime by building
and repairing your
friends’ puns.

Owver 300 gun kits and parts hsted in our gant
KIT GUN DIRECTORY.

176 pages of detatled construction articles, step
by step instructions, and hundreds of detailed
photos show vou how to build your own working
pistol, rifle or shotgun.

Build guns such azs the British STEN, the XM-
15 Shorty, the classic M1 and many many others.

Try KIT GUNS & HOBBY GUNSMITHING at
out risk. Head KGEHG for 90 days. If you don't
like it, we'll send your money back — right away
— 1 quiesiions asked.

Ordering Instructions: cash, check, MC or
VISA accepted. Send $9.97 plus 82,00 shipping
and handhng (Ohio residents add 560 sales ax) to
KG&HG, Box 2204, Davton, Ohin 45429,
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- Break-away to refresh'ing taste.

Come up fokeol.

£ vas BawW T

Warning: The Surgeon General Has Determined
1.0 mg. nicotine av. per cigarette, FTC Report Feb, "85.




HOW THEY
HID THE

\When the first
A-bomb exploded
40 years ago, the

world was shocked.
So were the people
who lived next
door to where it
was made.

" BY DENNIS ESKOW
Science Editor

F iearce thunderstorms
and unpredictable
winds had kept Norbert
Deare awake late into the
sweltering summer night.
He had helped batten down
the filling station near So-
corro, N.M., the night be-
fore, thinking there might
even be an overnight flood.
About 5:30 the next morn-
ing, Deare's worst fears
seemed trivial as he was
thrown out of bed by an
apocalyptic explosion far
more frightening than the
worst thunder he'd ever
heard.

“The state police said it
was an accidental explosion
at the Army camp,” Deare
told an interviewer in docu-




HOW THEY HID THE BOMB

" 7_:__._. |

Buildings left by the Los Alamos Ranch School were taken over by the Manhattan Project.
The area population grew from under 250 to over 7,000 in three years.

ments released to Popular Mechanics
by the Defense Department under the
Federal Freedom of Information Act
“But it seemed more like the end of the
world.”

That explosion, which took place sec-
onds before 5:30 a.m. on July 16, 1945,
was, perhaps, the most significant
event of the 20th century.

Yet it was almost a month later
before the people who witnessed it, and
the rest of the world, learned of its true
importance. They had witnessed the
aexplosion of the first atomic bomb,

Despite the fact that hundreds of
scientists and thousands of support par-
sonnel had moved practically overnight
into a sparsely populated part of the
country; despite the strict security sur-
rounding an enormous canvas-colored
device that moved for davs along the
MNew Mexico prairie on a train; and,
though the first A-bomb blast shook
buildings all the way to El Paso, Texas,
the War Department managed to keep
the bomb a secret.

How they built the bomb is a story
that will be told over and over again
during this, the 40th anniversary of the
atomic era. But how they hid the bomb
may be an even more spectacular tale.

Even today, hundreds of documents
relating to the first A-bomb test remain
locked away under secret classification.
Still unavailable are several documents
relating the results of radiation tests
following the test blast at what is now

the White Sands Missile Range. Also
still under wraps are correspondences
that might shed light on how much
information leaked during the weeks
between the test and the dropping of
the bomb on Hiroshima in August
1945,

Among the startling facts uncovered
in our investigation:

B Dozens of documents that had been
available to the public but were naver
used suddenly became classified some-
time in the 1970s.

® The governor of New Mexico in 1945
wias not informed of the nature of the
test until after the bomb was dropped
on Hiroshima the next month

B FEI agenis visited the publishers of
several major newspapers the day after
the test to quash potential stories that
might raise gquestions about the test.
B Defense Department officials—who
have acknowledged that three different
stories were prepared to explain the
test to the public—actually had pre-
pared a half-dozen explanations.
Among those not revealed until now
was an explanation to cover civilian
deaths in the Alamagordo, New Mexi-
co, area, (In the end, the simplest
explanation was released since no
deaths were involved.)

The security set up around the A-
bomb development and test had a very
composéed and easy appearance, from
the front gate to the dozens of labs
where the bomb was being built. Be-

The first A-bomb blast is shown in sequence [right, top to bottom) as seen from tewo miles
away on July 16, 1945, The big blast was kept secret for weeks.




neath the genteel surface, however,
stood a hard-as-nails network to protect
the secret. Dorothy McKibbin typifies
this security network.

"When newcomers armived, it was
my job to make them feel comfortable,
get them located and not answer any
guestions,” Mrs. McKibbin told us in a
brief interview. In the two years before
the first A-bomb was exploded, she was
the official greeter at Los Alamos, the
northern New Mexico mountain town
where the A-bomb was developed.
Mrs, McKibbin's job was to grest per-
sonnel arriving at the research camp
and direct them to their guarters. Any-
one arriving without orders was to be
directed away by Mrs. McKibbin, now
in her sighties

Keeping a secret

To get an idea of how hard it was to
keep the secret, consider the speed at
which the Los Alamos compound grew.
When the Army took over the 54,000
acre site in 1942, the local population
was under 250, including the faculty
and students of the Los Alamos Ranch
School. By the time the bomb was ready
to be tested, the Los Alamos population
hovered around 7,000. Directly or indi-
rectly all worked for the Manhattan
Engineering District, an Army unit
whose name evolved into The Manhat-
tan Project

Besides Los Alamos, the district itself
also included uranium-processing facil-
jties in Tennessee and Washington
state, The two areas combined had
fewer than 30,000 residents before the
Manhattan Project, but by August
1945, nearly 90,000 people lived and
worked around the two facilities.

Under the direction of General Leslie
Groves, who headed the Manhattan
Project, security gradually came under
the control of a special detachment
headed by Major John Landsdale. The
FBI, which had worked closely with the
War Department’s Counter Intelligence
Corps in the first year of the project,
began working directly with Landsdale
in 1943, when security became his
responsibility. The CIC had poor com-
munications with the FBI, according to
newspaper reports written over the
past 20 years.

In addition to sheer numbers, Groves
had to contend with scores of expatriate
German scientists and with some
American scientists who had shown
sympathy to the Soviet Unien.

Groves was under White House or-

ders to develop the bomb quickly. The
Manhattan Project did, in fact, yield a
nuclear explosion less than three years
afier it was organized. To work at such
breakneck speed, normal security
checks would not be possible. Not anly
that, but it was impossible to check
deeply on scientists who had escaped
MNazi Germany. Groves settled on the
simplest solution to each security prob-
lem, reasoning correctly that the more
elaborate the security, the more atten-
tion would be drawn o Manhattan
Project activities,

Standard security forms were used
on new personnel. These would reveal
namas of friends, associates and organi-
zations to which the applicant be-
longed. The FBI provided the Manhat-
tan  Project security people with
backgrounders on all incoming person-

{Please fum 1o page 132}

The first A-bomb used n combat was the
Little Boy [right). Crater below was
photographed 24 hours after the first A-
bomb explosion at the Trinity Test Site.



We test six pint-size cars
with gallions of
performance.
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Pocket Rocket is the automotive equiva-

lent of a punch in the mouth—direct and

unequivocal, and tending to concentrate

yvour attention wonderfully. It's also the
best performance buy on the market, as well as the
best all-around combination of fun, utility and price
on four wheels. Where else can you spend $9,000
and get a sedan that your family will think you
bought for its fuel economy and five-passenger
room, but can outrun a Porsche, out-corner a Cor-
vette and let you pretend you're Maric Andretti
avery time you slide behind the wheel?

To create a Pocket Rocket, all a manufacturer has
to do is take the cheapest, lightest economy sedan in
his line and add 50 percent more horsepower. He
can use a turbocharger, a larger engine, fuel-injec-
tion—or all of the above. To control this extra power,
he adds a stiffer suspension, fat tires, bigger brakes
and a five-speed gearbox.

For added appeal, he jazzes up the body with some

stripes and spoilers, the interior with bucket seats
and a sporty steering wheel. The result is kind of like
a miniature muscle car, not particularly sophisti-
cated, but able to get the job done better than any-
thing else near its price.

We identified eight Pocket Rockets for our test. Un-
fortunately, Chevrolet's Cavalier V6 2-24 seems to
have been postponed indefinitely, while Ford is not
building the Escort GT Turbo it showed to the press
last summer. So, we brought cars from six manu-
facturers to our test site at Raceway Park in
Englishtown, N.J.

From Volkswagen we had a Golf GTI, lineal de-
scendant of the famous Rabbit GTI. Toyota sent its
rear-drive Corolla GT-S, wh:chumthesamuﬂlﬁc :
16-valve engine as tharad-hntmz SPOTTS & .
all-new Mirage Turbo from N
optioned as possible, while B
quietly understated in this ce
uberant American hn:f Ic




and Dodge's Omni GLH Turbo. Each [

car was rated by seven different driv-
ers, and ranked in order of preference.
These rankings were then averaged
with the rankings from our track testing
to arrive at our overall test results,
Owerall, this was the most enjoyable
group of cars we've tested in years.
Driving fast in a Corvette or Ferrari is

somehow serious work, while booting §

around in a berserk econobox is playful
fun. An expensive two-seater or sport
sedan will eam you more status, but in
the real world of policemen, insurance
underwriters and harried service man-
agers, you'll get more laughs-per-dollar
in a Pocket Rocket.

Dodge Omni GLH Turbo
The new GLH Turbo is the perfect
Pocket Rocket—cheap, useful and an
absolute ball to drive, It's probably the
best car Chrysler makes, head and
shoulders above the LeBaron GTS or
Daytona. It has more room, more style
and more performance than Chryslers
that cost twice as much. It's a great
combination of boxy five-door styling
and awesome power-to-welght ratio.
Every Chrysler performance car uses
the same turbocharged, single-over-
head-cam 2.2-liter Four, rated at 146
hp. But both the Lancer/GTS and Laser/
Daytona weigh about 2,750 pounds.
Even the Shelby Charger—which is
built off the Omni chassis—weighs
2,550. The GLH is only 2,400 pounds.
Our GLH Turbo roared through the
quarter-mile in under 16 seconds at
nearly 90 mph. That's faster than any
sports car you can buy for under
$20,000, and competitive with such

The Honda Civic 5 had one of the shortest stopping distances we've ever recorded from
&0 mph—120 ft. The VWY and Dodge were close behind it, both stopping in 124 ft.

rei-hot WBs as the Camaro Z£28 and
Mustang GT. The GLH can smoke the
tires on demand, but the turbo's power
is smooth and not at all peaky. Slip it
into AIFTH and you'll quietly cruise the
highway at 25 miles per 1,000 rpm.
When the road turns twisty, the GLH
looks even better. We rammed through
the slalom at nearly 64 mph, 1.5 mph
faster than any car we've ever tested.
The GLH also posted a fantastic 87gon
the skidpad—faster than the Corvette
or Olds Ciera GT, our previous bench-

Produced by the PM Augo Dept
Text by Rich Taylor
Fhotos, by Peter Tenzer

marks. It also stopped in just 124 fi.
from 60 mph, shorter than many fancy
performance cars

Most of the credit has to go to the
Goodyear Eagle GT 195/650HR15s,
which Chrysler has squeezed under the
flared Omni fenders. Their stiff-walled
stickiness is just what the GLH needs
Mounted on Chrysler's “pizza’ wheels,
they also add to the Omni’'s mean look.

Its rough-and-tumble personality is
just right for this kind of car, but we
wouldn‘t be adverse to a few improve-
ments that would make the GLH Turbo
a lot more livable. For example, Chrys-
ler has to do something aboul torgque

upright

6. Subjective ranking on the road
T. Awerage of Test Track and Road
Beld numbers indicate best performanca.

a leam

TEST RESULTS
GAS MILEAGE " -MILE TAUNK! INTERIOR® TEST® AROAD* OVER'-
(EPA city/ (sec. @ SLALOM' SKIDPAD® BRAKING (i) CAP SPAGE TRACK TEST ALL
CAR PM test) mph) (mph}  {cwfecw)  (E0-Dmph)  INDEX INDEX  RATING RANKING RATING
Dodge Omni 190207 | 15.91 63.84 82187 124 1 98.48 1 2 1
GLH Turbo it 87.04
Honda 26.0/28.0 17.98 58.93 75182 120 g 104.20 4 4 5
Civic S | @ 7438 |
Mitsubishi 24.00119.1 16,55 59.53 790,82 139 1 104,32 a 1 I 2
“Ir‘“n Turbo i B0, TS |
Pontiac 21.0MT8 16.47 57 .88 B0V B4 159 10 93 87 6 & : 6
Sunbird Turbo i B2 98 f
Toyota 26.0/22.3 16.78 50,93 A1/.79 158 10 BH.76 g 3 ]
Corolla GT-S @ B0.75
Volkswagen 23.0024.4 15.82 58.23 BB 124 10 111.12 2 5 3
Golf GTI i@ 80.39

1. Bast speed acheved while weaving through seven cones placed 100 feet apart; the higher the speed, the better the ransient handling.
2. G-lorces generated during steady-state cormering around a 200-foot-diameter circle; ow = clockwise, cow = counterclockwise.
3. The number of standard-size grocery bags that will stand upright (1-inch crush space permitted) in hatchback cargo area with folding rear seatbacks

4. Front-seat width x headroom x legroom + rear-seat width x headroom x legroom = 1,000.

5. Points are awarded from best (1) 10 worst 132 in each category. The car with the fewes! total points ranks first, next lowest second, and so0 on,
lesters, cars are graded by "teal,” independent of tast track results

ratings. Ties are deci

in favor of Road Test score,
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SPECIFICATIONS AND DIMENSIONS
PRICE WHEEL-
VEHICLE* BASE AS TRANS- BASE LENGTH WEIGHT
CAR TYPE PRICE TESTED ENGINE MISSION {in.) {in.) (.}
Dodge Omni S-passenger, $8.492 $9.371 1486-hp SOHC 5-speed 8.1 1821 | 2400
GLH Turbo 5-door 2 2-liter inline-4 marnual
| turbo
Honda 4-pASSENQET, £5,398 §8,208 ,| 76-hp SOHC 5-speed 8a.7 150.0 1,800
Civic § 3-door I 1.5-fiter inline-4 manual
Mitsubishi 4-passenger. | §7.740 59,421 | 10@-hp SOHG B-spoed 93,7 157.3 1,900
leage Turbo J-door 1 B-Hies inling-a marual
| furo
i T _ i IS | st . - i)
Pontiac 5-passenger, §4 765 $12.484 | 150-hp SOHC 4-speed 10.2 173.7 2,700
Sunbird Turbo 3-door | 1.B-liter inline-4 manual
|Lif
Toyota 4-passenger, 58,058 511,265 112-hp DOHC S-speed B4.5 168.7 2,300
Corolla GT-S J-doar 1.6-liter inline-4 marual
Volkswagen 5-passenger, $8,990 $10.320 100-hp SOHC 5-speed 54.5 155.3 2200
Golf GTI 3-doar 1.8-liter inline-4 marnual
*All cars are front-engine, front-drive excepl the Toyota Corolla GT-5, which is front-engine, rear-drive. All are hatchbacks,

steer under acceleration. If you don't
have the front wheels pointing straight
ahead when you stomp the throttle in
FinsT gear, you'll be dancing sideways
into the next lane. You soon learn to
drive around this quirk, but it can be
alarming to the uninitiated.

We'd also like to see a more modern
stearing wheel, smoother shift linkage
and higher grade interior trim and
controls. We don't want to jeopardize
that $9,000 price tag, but a few crea-
ture comforts would go a long way.

Otherwise, stand back and let “er rip.
The "fierce, fun and friendly” Ommni
GLH Turbo is the best idea Carroll
Shelby has had since the Cobra, and the
neatest small sedan since the Mini
Cooper. It's no secret that GLH stands
for "Goes Like Hell.” Never has a car
been more honestly named.

Mitsubishi Mirage Turbo

Dodge dealers have a lock on the
Pocket Rocket market. The Omni’'s only
close competitor is the Mitsubishi BMi-
rage Turbo, also sold by Plymouth and
Dodge dealers as the Colt Turbo. Re-
styled last year, the Mirage is a sporty-
locking three-door hatchback, dripping
with Japanese-style features.

For $9.400, our test car came with a
moonroof, power accessories, infinitely
adjustable Recaro-copy bucket seats,
full instrumentation and a sleekly mod-
erm interior. It earned high marks from
all our testers for its excellent ergonom-
ics, terrific controls, comfort and style.
The only things we could find to criti-
cize were the "yucky" upholstery mate-
rial and marginal headroom.

The Mirage felt quick and fast, but at
the track it proved to be a middie-of-

Dodge Omni GLH Turbo (right) and \AY set
skidpad numbers that are right up there in

sports-car country. Not bad for nine grandl
POPULAR MECHANICS ® ALUGLST 19385

the-pack performer in every category.
We think the basic Colt chassis is rather
overaxtended with 102 turbocharged
horsepower, finding salvation in a set of
Yokohama A-008 185/60R14 tires that
are close to racing rubber.

Mitsubishi should firm up the compli-
ant suspension and revamp the steering
to provide more feel and less effort. The
Mirage could also use better brakes. It
stopped acceptably well when cold, but
the brakes faded rapidly after a couple
of firrn stops.

Otherwise, our testers liked the Mi-
rage. Indeed, they voted it first, ahead
of the Omni, over the road. Only the
GLH's fabulous track performance
moved it into first overall. The heavily

optioned Mirage is probably better all-
around transportation than the Omni—
it's certainly more livable. But the
whole point of a Pocket Rocket is perfor-
mance, not docility.

Volkswagen Golf GTI
The Rabbit GTI was the first modemn
Pocket Rocket—a 90-hp engine in a
lightweight three-door hatchback. The
100-hp Golf GTI is heavier, larger and
not as pretty, but it's still a very nice
little sedan. If the Omni is a miniature
American muscle car and the Mirage a
fine example of Japanese gadgetry, the
Golf is traditionally Germanic in its
smooth functionalism, never mind that
(Flease fwrm fo page 1200
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nvu.’c dunes with their fat, low-pressure tires. Th.ls

iy heslers that improve stability and steering, with a
giant step forward in off-road performance.

Drifting in the dirt. flying over the
maguls or fording streams. the
four-footed ATVs open up new
worlds in off-road recreation.

Wringing Ollt The New

The tires remain the same, but take a look at the me-
chanical improvements; independent front suspensions;
single-shock, rising-rate rear ends; shaft drive; and race-
tuned, liquid-coolad, two-stroke engines. Go-fast modifi-
cations aren't the whole story, though. Features like a
reversa gear, electric starter and hefty cargo racks make
the ATV a valuable partner for hunters, farmers and
outdoorsmen. It doasn't stop there—new kiddie-sized
machines let the whole family join in the fun, and

SUZUKI QUAD RACER 250



HONDA
FOURTRAX 250

YAMAHA MOTO-4 200 KAWASAKI BAYOU 185
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FOUR-FOOTED ATVs

Yamaha even offers a fat-tire two-
whealar with the climbing capability of
a mountain goat.

The four-wheelers arrive at a time
when three-wheeled ATVs are getting
a close look from the consumer products
safety watchdogs in Washington. All of
that furor has centered on the three-
wheeled machines. But we've found
from days of blasting up mountains,
across streams and over dirt piles, that
those with a pair of wheels at each end
are an unflappable lot. They'll wheelie,
power slide and fly over jumps, but our
testers, ranging from first timer to pro
racer never could get one to turn turtle.

The No. 1 rule of ATVs still holds
true: Don't put your foot down in turns!
Invariably, the rear tire will catch it, run
it over and spit it out the back. Other
than that quirk, the four-wheelers are
just like dirt bikes, with familiar con-
trols. Gear changing is accomplished
with a flick of the left toe and brakes are
actuated by handlebar-mounted levers.
Most have centrifugal automatic clutch-
as. In our group, only the Suzuki had a
motorcycle-style hand clutch. For fast
travel over rough terrain, the best plan
is to stand up on the footpegs, knees
bent and body loose to absorb the
bumps, and gas it as hard as you dare.
Throttle actuation is by a thumb lever
rather than a motorcycle-type twist
grip, but you can adapt to that easily.

When you do get the hang of it,
there's a thrill to be found at every
patch of loose ground you can find. Pick
your way through a rocky streambed at
a crawl or leap over the moguls, but
make sure your trip ends you up in the
deap sand. There you can hang out the
tail end in a graceful, under-control
slide and grin into your helmet. Get a
little too cocky and they'll lift up the
inside wheels a tad, delivering a clear
message that it's time to back off a bit.

For PM's firsthand look at the four-
footed, fat-tire breed, we rounded up a
diverse cross section of machines, run-
ning the gamut from the race-ready
Suzuki Quad HRacer to the tractor-like
Honda Fourtrax. The Yamaha Moto-4
and Kawasaki Bayou fall between those
extremes as multipurpose sport and
utility vehicles.

Suzuki Quad Racer 250
Suzuki is the original player in the
four-wheeler game and its lead in de-
velopment time shows most in the
LT250RF Quad Racer. Not only is it the
maost sericus in competition readiness,
it bristles with the latest technology.
Starting with the ground level, we
find a fully independent front suspen-
sion using tubular A-arms and load-
adjustable coil spring/shock absorber

az

LIST PRICE $1,899
ENGINE 196-cc, sohe, air-
cooled, four-stroke,
single-cylinder
TRANSMISSION 5-speed with
reversa, shaft drive
SUSPENSION  F:rigid
R: rigid
STARTER electric and recoil
WEIGHT 3311b
GROUND
CLEARANCE 47in.

LIST PRICE £1,749
ENGINE 182-ce, sohe,
air-cooled, four-stroke,
single-cyfinder
TRANSMISSION 5-speed with
reverse, shaft drive
SUSPENSION  F: swing axle
R: rigid
STARTER electric and recoil
WEIGHT 333 Ib.
GROUND
CLEARAMCE 5.7 in

units. Rear suspension is Suzuki’'s Full
Floater design, borrowed from the mo-
torcycle line. It has a single linkage-
actuated shock absorber to control the
box-section aluminum swingarm, and
offors adjustments for load and re-
bound damping. Wheel travel is a gen-
erous 7.9 in. at each end, which allows
the Quad Racer to pass over ruts and
rocks without transmitting the shock
back up to the rider.

The Quad Racer is the best stopper of
the ATVs, too, by virtue of two hydrau-
lic disc brakes up front and a single one
in rear, on the drive axle. Its high
performance spirit also dictates the use
of a chain final drive system for easy
gearing changes.

Owners will have to spend more time
and bucks to keep the exposed chain in
good shape than they would with a
shaft-drive machine, but that simply
comes with the territory.

The no-hoelds-barred attitude carries
over to the engine as well. The 248-cc,
liquid-cooled two-stroke is a distant
cousin of the legendary RM-series mo-
tocross powerplants, using the Power
Reed induction system and a 32-mm
flat-slide Mikuni carb. There's no oil-
injection setup, so you'll have to premix
oil with the gas. One major concession
to civilized operation is the gear-driven
engine counterbalancer, which damp-
ens vibration. Press us for niggling
complaints and all we can really whine
about is the primary kick start—the
lever bottoms sharply at the end of its
travel, making fire-up a bit of a wincer.
With the hand-operated clutch and light
flywheels, beginners tend to stall the
Ouad Racer easily, and though it re-

starts quickly, that kick lever is less
user-friendly than it might be.

Kawasaki Bayou 185

Eawasaki's first entry into the four-
wheeler fray is a sure sign of its com-
mitment to this genre of machines. The
185 Bayou is a well-balanced, all-
around ATV, neither the pure sports
vehicle nor the agricultural workhorse.

Neatly styled and well-packaged
from every angle, the KLF185 Bayou is
a rugged piece, with a tubular-steel,
double-cradle frame. Up front, an inde-
pendent swing axle suspension with
coil spring/shock absorber struts pro-
vide 4.9 in. of wheel travel. The rear
end is rigid, a refiable design and not
that detrimental to ride qualities, since
the low-pressure balloon tires do a fair
job of bump absorption. Steering re-
sponse 15 sharp and precise, due partly
to the car-type Ackerman system de-
sign. In turns, the front wheels have a
built-in geometric correction to allow
for the fact that esach is traveling a
different-sized circle.

Fower comes from a 182-cc, air-
cooled, sohc four-stroke engine, fitted
with an automatic compression release
system to ease starting. The five-speed
gearbox has an easy-to-use REVERSE
gear and extra-low fmst. Shaft drve
makes it a low-maintenance ATV.

The success of Kawasaki's ATV rac-
ers and the release of a new Bayou 300
indicate that Kawasaki will be more
aggressive with future machines. The
300, not available in time for our evalu-
ation, is a military-looking bruiser, re-
plete with cargo racks and a trailer
hitch. But we're looking for some trick-
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RACER 250

SUZUKI

LIST PRICE $2.299
ENGIMNE 2409-cc with counter-
balancer, liquid-cooled,
two-stroke, reed
valve, single-cylindar
TRANSMISSION 5-speed, chain drive
SUSPENSION  F: double A-arm
R: shock/swingarm
STARTER primary kick
WEIGHT 293 Ib.
GROUND

CLEARANCE 59in.

HONDA FOURTRAX 250

LIST PRICE $2.198
ENGINE 24B-cc, sohc, air-
cooled, four-stroke,
single-cylinder
TRANSMISSION 5-speed with
reversa, shaft drive
SUSPENSION  F: trailing arms
R: swingarm
STARTER electric and kick
WEIGHT 467 Ib.
GROUND
CLEARANCE 6.3 in,

le-down of features to more sporis-
oriented machines, nifty tidbits like a
dual-mode differential for one- and two-
wheel drive, and a semi-independent
(by virtue of rubber mounting) torgque-
tube rear suspension. It also has the
more sophisticated wishbone front end
with shocks that automatically compen-
sate for speed and terrain,

Yamaha Moto-4 200

The widest range of four-wheelers
comes from the Yamaha folks, in sizes
from 60 to 225 cc. The YMF200 Moto-4
is a first-generation design, with rigid
axle mounting at both ends, all suspen-
sion being provided by the cushy 3-psi
balloon tires. Still, it's a super-tough
hard runner, adaptable to both fire trail
blasting and sober ranch chores.

Driving power is provided by a 196-
cc, ohe, single-cylinder, air-cooled four
stroke. The electric starter is backed up
by a simple recoil rope mechanism. The
five-speed transmission drives through
an automatic centrifugal clutch, and a
somewhat balky REVERSE gear is provid-
gd. Between the reach for the REVERSE
lever and the tricky lockout system, wa
usually found a steep bank to drive up
when we wanted to turn around, chang-
ing the direction of travel as the ma-
chine rolled back down the slope.

Yamaha hasn't forgotten about your
young ‘uns, either. For them, there's
the 60-cc 4-Zinger. It's got a single-
speed transmission and is loaded with
safety devices like a tethered ONOFF

The heavyweight [$67-poundl|] wtility task-
master of the group ks the Honda FourTrax,
a gutsy workhorse machine.

switch for parental remote control, an
exhaust system restrictor and an adjust-
able throole stop. The last two items
will let you increase the vehicle's speed
potential as the child’s skill increases.

Honda FourTrax 250

It may well be that Honda deserves
credit for creating the first four-wheel
ATV, the roll-cage equipped Odyssey.
By a purist's definition, though, that's a
buggy. with car-type seating, seat belts
and even rear-view mirrors. What we

checked out was the leader of the
working-class ATVs, the TRX250.

Here is your heavy-duty, no-non-
sense workhorse. With a 467-pound
heft and an B50-pound towing capacity,
the FourTrax makes a logical replace-
ment for a farmer's John Deere or a
hunter's 4X4. It won't do every job that
the tractor or pickup truck can, but it
can haul worker and tools through unin-
viting terrain to get the job done. And it
won't need to take the weekends off—
strap on a tent and sleeping bag and
head off to the wilderness.

The FourTrax uses a 246-cc ohc, air-
cooled, four-stroke single designed spe-
cifically for ATV installations. It's a
torquey powerplant, powerful and qui-
et, and smooth by virtue of a vibration-
controlling counterbalancer system.
The five-speed gearbox incorporates an
extra-low FIRST cog and the easiest to
engage HREVERSE we saw. Shaft drive
further ensures troublefree service.

Ride guality is a good compromise
between comfort and load capacity. The
front end uses independent, single trail-
ing arms and hydraulic shock absorb-
ers. The back end has a roller bearing-
mounted swingarm with a single-shock
arrangement. Instead of stacking up
technological showpieces, Honda opted
fior practical features. The high-wattage
headlight is removable to double as a
worklight, and a parking brake is stan-
dard equipment. With the exception of
the Suzuki, the Honda was the only
other machine with front brakes.




STEVEN SPIELBERG BUILDS A

TIME

In the film w:zards latest hit, “‘Back to The FuturE, he t ' |
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utomaker

John De Lorean once had big

dreams for his sleek silver cars. But

even he never imagined they might tra-

vel through time. They can't, in real life. But in

"Back To The Future,” a new movie produced by

Steven Spielberg’s Amblin Entertainment and featuring

special effects by George Lucas's Industrial Light and Magic

company, a supercustomized De Lorean, aided by a portable street-

legal nuclear reactor, bursts through the veil of time and helps teenager
Marty McFly answer an eternal question: What were my parents like when
they were my age? Modifying the three De Loreans in the film took as much en-



TIME MACHINE

ergy and imagination as the fictional construction of the
time machine by a certain Dr. Brown, an eccentric, white-
haired inventor played by Christopher Lloyd, Reverend Jim
from the television series "Taxi.” In the film, the doctor has
toyed with an invention that can read people’s thoughts, But
the time machine is his crowning achievement. McFly,
played by Michael J. Fox, blasts the De Lorean back to 1955,
where he meets his parents as teenagers, gets stuck in the
past and must convince the then-young Dr. Brown to help
him get “"'back to the future.” Along the way, he invents rock
‘n’ roll, gives it to Chuck Berry and, naturally, engages in
several other inventions,

Coproducer Bob Gale and director Robert Zemeckis, who
filmed “"Romancing The Stone'’ last year, kicked around
various ideas for a time machine when the movie was in the
script-writing stage. “In the earlier draft, we had a time
machine that wasn't mobile, just a lot of stuff in the
laboratory that took up a whole room,” Gale said. They
discarded methods of time travel, such as the atoms-
reassembling special effect nearly patented by "5tar Trek."
and decided on a moving car as a more exciting, kinetic idea.

“The De Lorean’'s qull-wing doors were a real important
idea. It looks like a spaceship. There's a scene where the car
lands in a field and a farmer in the '50s thinks it's a flying
saucer. The gull-wings are also our homage to "The Day The
Earth Stood Still,” ** Gale said. In the film, the good doctor
also explains that the car's stainless-steel body helps flux

dispersal, which is a necessary aid to time travel.

Reasoning that a garage inventor would have relatively
limited technology at his disposal, the writers decided that
the machine would be able to travel through time but not
through space. So, when Marty drives through a shopping
center mall and zooms back 30 years, he's in the same spot,
then an open field.

Despite the automobile’s futuristic look, Zemeckis and
Gale were determined not to end up with a slick machine
like television's “"Knight Rider” car. "It was important to
create the illusion that the car moved fast and was
dangerous, but it had to have some eccentricity about it,”"
Zemeckis said. They imagined the sort of homemade time
machine Dr. Brown could pull together working in his shop,
using, say, a milling machine, a band saw, a lathe, router,
drill press and some welding equipment. He doesn’t have a
bending brake though, so the car sports some naked
welding.

Artist Ron Cobb, whose credits include “Alien,” drew the
first set of blueprints for the time machine, incorporating a
portable nuclear reactor at the rear. The machine, of course,
needs a tremendous amount of power, digital readouts in
the cockpit, a "temporal flux capacitor” to hold the reactor’s
energy and propel the car through the years, and coils,
wires and tubes everywhere. Production illustrator Andy
Probert, who designed the supersonic helicopter in “Air-
wolf,”” further refined the designs.

Spielberg’s special effects team
added military surplus parts to or-
De Lorean to create the

time machine jabove). Banks of
digital readouts transformed the
car's interior [right] and a plastic
scale model of a real nuclear en-
gine was installed through the
rear {far right), all for 5150,000,
low-budget by mast film
industry standards.
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Original story boards dranwm for Spiefberg
|left to right ) show car entering time
warp, breaking through, disappearing
and leaving a fiery trall behind it.

Probert rearranged some elements at the rear of the car,
including the distinctive exhaust vents, which are meant to
vent the nuclear reactor. Orignally, there was one exhaust,
but Zemeckis, Gale and the designer felt four exhausts gave
a more dramatic look and made the reactor’s power seem
more impressive.

Gale and coproducer Neil Canton, who brought out ""The
Adventures Of Buckaroo Banzai last year, sent their
transportation crew to the classified ads to find three used
De Loreans in fairly good condition. Purchased at a total cost
of about $50,000, the three cars were transformed at
special effects expert Kevin Pike's Filmtrix Inc. shop in
North Hollywood, which also had a hand in Spielberg
movies, including the “'Raiders” films.

At this point, the producers made an important decision.
To keep costs down (the final cost of purchase and
modification of all three cars was about $150,000) and
enhance the homemade look of the machine, almost no
parts were machined from scratch. Production designer
Larry Paull, whose previous credits include “Blade Run-
ner,”" and vehicle construction coordinator Michael Scheffe
scoured military and industrial surplus outlets around
Southern California for hollow tubing, engine housings,
coils, gauges, fittings—anything that would reflect the
technical drawings.

FPaull was also responsible for the mind-reading “brain
wave analyzer,” which looks like something Buckminster

THE SPIELBERG TIME MACHINE

FLLRX CAPALCTTOR

Fuller, inventor of the gecdesic dome, would have built if he
had been a hat designer. Paull said he found the inspiration
for this contraption in an issue of Life magazine dating from
the mid-1950s. "We came across this incredible strange-
looking machine that was some sort of machine that detects
blood clots in the brain and was developed in the mid-"50s,"’
Paull said. Scheffe had the headgear cut from aluminum
stock, some twinkling lights added and the whaole thing pop-
riveted together.

Before arriving at Spielberg's comfortable environment,
Scheffe learned his way around industrial surplus stores by
shopping for “some low, low, low budget” science-fiction
features. "'l think a good deal of the surplus stores sales are
to people making science-fiction movies, since the prices
seem to have escalated in recent years. The customers are a
mix of guys in business suits, Caltech physicists building
little home projects, real crackpots and shoppers for the
movies,” Scheffe said.

Two cars retained their engines, the third remained
stationary for inserts, or close-ups, and to provide cannibal-
ized engine parts if the others broke down. The special
effects crew's first step was to remove the rear window
louvers in order to build the nuclear reactor on the heavy
plastic engine shield over each car’s engine.

Two systems had to be constructed—the imaginary time
travel fuel and power systems and the real special effects

(Piease turn o page 132)

ELECTROMICS

GEMNERATOR FLUEL ELEMENT
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TIME - TRAVEL COILS () COMPRESSOR HUB

Ron Cobb’s blueprints for the time machine, and the technical
drawing he areated [above] called for eccentricity and simplicity.
The reactor was miniaturized, based on a real one.
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CONTROL ROD l\'-
! STEAM VENT
NUCLEAR REACTOR

The engine was given a large steam-venting system, and
small control rods for the reactor. A flux capacitor was added to
provide fireworks for special time-travel effects.
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Watertight bags

are avallable for

‘s Betamovie
m’:mrdﬂ, which
uses standard-size
Beta tapes. Bags are
coming for B-mm and
regular VHS units.

Lightweight camcorders
and watertight gear let you
capture Neptune's kingdom on tape.

BY JAMES B. MEIGS; Photos by Skip Gandy

iving with expensive video gear used to be
a plunge into lunacy, financial and other-
wisa. But the recent availability of compact
camcorders—and watertight enclosures to
keep them dry—means you can document all the
beauty and wonder of your underwater vacation with-
out the budget and staff of a Jacques Cousteau.

Video is well-suited to the demands of underwater
moviemaking. It can record images in low light, pro-
ducing sharp pictures in conditions where film might
capture little more than murk. And though today's vi-
deotapes don't reproduce the very brightest colors as
brilliantly as film can, the videocamera's circuitry com-
pensates for this by balancing colors. This means your
tape will show less of the dark, bottle-green cast often
seen in underwater movies shot on film,

{Please tumn o page [ 14)







Simplest Gerace engine
Is an in-line Four in
which alternating cylin-
ders compress air only
[as in a diesel engine)
and an air-fuel mixture
{as in a gasoline engine|.
When the highly com-
pressed air becomes hot
enough to ignite the
fuel, transfer Em be-
tween adjoining cylin-
ders open, allowing
combustion to take

. The ignition-air

piston leads the air-fuel
piston by 40" of crank-
shaft rotation. Except for
the transfer valves, all
other engine harcware
Is comventional.

E\X/ CYCLE,

The gasoline and diesel engines were both patented
next great breakthrough in

AETALl ArL not just for another mechanical variation on the

BY MARK WALLACH gasoline or diesel themes, but on a whole new

combustion cycle, To fully understand the Ger
ace cycle, a little history is in order:

Thf.» gasoline engine was patented in 1866, In the beginning there was steam, and it was

the diesel in 1892. FM has just had an | good. The external combustion enginge was

exclusive preview of the Gerace engine, the | crude, but it did its job and pulled the 19th

first real breakthrough in internal combustion | century into the industrial age. External com-

design in this century. The U.S. Patent Office | bustion is almost a forgotten term now, but al

| has issued Anthony Gerace a process patent | one time that was the only engine available

llustrations by Robert Rothe
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NEW ENGINE

in the 19th century. The Gerace engine may be the
piston engine technology.

after the water wheel. Water boilers heated by
coal or wood developed steam that was piped to
a cylinder and piston. The expanding steam
drove the piston down and a connecting rod am‘{ [
crankshaft turned a flywheel. The steam was
admitted to the cylinder by a sliding valve
operated by a young boy pulling a rope back
and forth.

One boy, being lazy, designed a mechanical
linkage to do the job for him automatically. His

POPULAR MECHANICS ® ALIGLUST 1985

name was James Watt and his invention al-
lowed the steam engine to operate at higher
speeds and become the prime mover in the
industrial revolution after 1840.

The burst of creative talent that followed the
development of the steam engine usherad in a
golden age of invention with countless tinker-
ers burning the midnight cil inventing. That oil
was kerosene and other high-end petroleum
products from Pennsylvania wells, which were

A more complex varia-
tion on the Gerace cyce
Is proposed in this
Square-Four engine.
Here, the alr-only pis-
tons operate on a two-
stroke cycle at half the
speed of the four-stroke
alr-fuel pistons. Side In-
take ports and overhead
exhaust vahwes are
adapted from a common
Industrial diesel design.
The parallel crankshafts
are linked by a “sllent”
chaln drive similar to
that used In some GM
front-drive transaxies.
The process patent cov-
ers any and all mechani-
cal means of achieving
the Gerace cycle.

a1




The Gerace Cycle

AlR-FLIEL
INTAKE

S AIR
INTAKE

or1o T
: DIESEL
CYLINDER i

f :"

hx__"
1 Oto cylinder draws In air-fuel mixture
while diesel cylinder draws in air only.

- TRANSFER
WVALVE

L4

2 Both cylinders begin compression strokes
whille the transfer valve is closed.

COMBLISTION

8 Combustion begins when transfer vaive
opens and hot air meets air-fuel mixture.

COMBLISTION

& Combustion continues across Otto cyfin-
der as diesel cylinder begins it déscent.

COMBLISTION

& Transfer valve closes; exhaust stroke be-
gins in diesel, followed by Otto cylinder.

originally drilled for water but acciden-
tally hit sub-surface oil deposits. Some
distillates were lightweight and very
fluid. When put in a confined spacs,
they could bum instantaneously and
explosively.

Otto and diesel cycles

The process, when finally developed,
was called “internal combustion.” The
words describe the process completely,
The sliding steam valves were not com-
patible with the new combustible flu-
ids, but all of the basic engine compo-
nents were there: cylinder, piston,
cornecting rod, crankshaft and fly-
wheal. An idea whose time had come
was put together into a brilliant concept
by Nikolaus August Otto in 1866. His
concept, the "Outo cycle,” had two
valves in each cylinder and the familiar
four-stroke cycle of intake, compres-
gion, power and axhaust.

If the fual mixture burned in the Oto
cycle produces more force than that
needed to operate the valves, rotate the
crankshaft and overcome the friction of
the various moving parts, then the
surplus force can be used to operate
machines. The four-stroke Otto engine
has dominated all other engine types
because of its ability to be engineared to
user requirements from power genera-
tors to racing cars.

When air is compressed it gets hot
because the molecules rapidly collide in
a confined space. Rudolf Diesel used
this basic physics law to increase the

| compression ratio of an engine and

compress only air with a piston. At
maximum compression, fuel oil was
injected into the combustion chamber
and the heat of the air started buming
the oil. The piston was pushed down by
the expanding gases and power was
applied to the crankshaft.

The high compression ratio and me-
chanical shock of the buming oil made
the diesal engine slow-turning and very
heavy, but using cheap oil that was a
byproduct of gasoline refining made it
perfect for ships, power stations, trucks
and industrial applications. Diesel cars
are popular in countries where gasoline
is heavily taxed.

Over the years, many mechanical
designs have been patented following
the basic Otto and diesel principles,
including two-stroke variations of both
cycles, the Wankel engine, swash plate
rotary engines, engines with two pis-
tons in each cylinder, Chrysler's 30-
cylinder tank engine, radial aircraft en-
gines with 18 cylinders, and rotary
aircraft engines that have the crank-
shaft bolted to the firewall and the
cylinders rotating around it!

The Gerace engine is different from
all the rest preceding it for over 100

years, Tony Gerace, a machine designer
from Towson, Md., has looked at the
Otto and diesel cycles from a new
viewpoint and has been issued a pro-
cess patent for the “"Gerace cycle.” The
granting of a patent does not in itself
guarantee success, only that the con-
cept is new, unique and has not been
done before. The elegance of the Ger-
ace cycle combines design details of the
past with the potential to be the engine
of the 21st century in many shapes and
configurations.

Hyhbrid cycle at work

In its simplest form, the cycle uses
two cylinders side by side and a com-
mon crankshaft with traditional con-
necting rods, pistons and valves. One
piston leads the other by 407 of crank-
shaft rotation. The lead piston is in a
cylinder that compresses only air, like a
diesel engine, and the trailing piston is
in a cylinder that compresses fuel and
air like an Otto engine. Between the two
cylinder heads is a passage blocked by a
slider valve, similar to those used in
steam engines. Gerace calls it a transfer
valve.

The compression ratio of the diesel
cylinder is 20:1, the Otto cylinder, 8:1.
The diesel piston reaches top dead
center first, the air becomes very hot,
the transfer valve opens and the high-
pressure hot air flows through the con-
necting passage and into the Ouo
chamber. The hot air starts the mixture
burmning. The diesel piston begins its
downward stroke while the rising Ono
piston forces the expanding gases back
through the transfer passage to mix
with the remaining air in the diesel
cylinder. This interaction of the pistons
allows the mixture to burn in a chamber
of constant volume, utilizing all the
latent energy in the fuel.

After both pistons have begun their
power strokes, the transfer valve closes.
When the pistons reach the ends of
their strokes, the exhaust valves in both
cylinders open to expel the burned
gases as both pistons begin to rise,
When the pistons reach the top of their

| strokes, the exhaust valves close, the

intakes open and the oycle starts again.
Why is this engine so interesting? It
has solved several limiting design and
tharmodynamic problems that have

perplexed engineers for years.
Normally, the fuel/air ratios that can
be bumed in an Otto cycle engine are
quite narrow. If there's o much fusl,
there's not enough air 1o support com-
bustion. Too little fuel and the mixture
will not burn. With the airffusl mixture
premixed in the Otto cylinder of the
Gerace engine, almost any mixture ra-
tio will burn due to the hot air igniter.
{Please turn to page 134)
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can pastime that many still con-

sider one of life's better enjoy-
ments. Whether sitting on a cool night
watching the sun set, or having a late
breakfast on a weekend moming, the
porch is the perfect place to relax and
take stock of your affairs.

One refinement of this pleasure is
sitting in a porch-swing glider like the
classic we show here. Its gentle back-
and-forth motion is not only an antidote
to the pressures of modern living, it also
keeps you moving even when the air

Purdl-siu,ing is a venerable Ameri-
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Enjoy summer’s long days
and cool evenings
with PM’s porch glider.

BY ROSARIO CAPOTOSTO

around you is not. It's made of solid red
cak, seats two comfortably and is buil
to stand up to the weather.

Start by building the free-standing
glider frame from which the seat hangs.
First, cut the wvertical and horizontal

frame members (parts G and K in the
materials list) to size. Next, use a dado
blade to cut end rabbets in each vertical
member., Then, saw two notches in
each horizontal frame member. Make
the table saw jig shown on page 95 to
accurately cut the tapered ends on each
horizontal member.

MNow dry-assemble the frame and

f!ht'Hn'.‘ﬂ'Il:i.
Tedmd art: Do Mannes
Original glider design: Harold Jones

7




PORCH GLIDER
27" DEEP x 32-2" HIGH x 60-112*

EACHSO. = 17

T 3 "
RAD. 1-501&

SEAT SUPPORT DETAIL

1-5M4"

== o mmg %

b 4

FS

o

Vi -cia, cak plug

1% No. 12 fh screw

1Ye ® 2 x 2033 oak (sear-back
suppart)

1% 14 = 48" oak (seat sist)

b ® 14 x 48" pak [rear seal slat)

Ve w0 e ® 43" oak (short slar Detween
ATMIesLs)

1% ® 2% ¥ 26 oak (horzontal glider
frame mamber)

Wi-dia, ® 1% screw eye

11%" of double-loop swing chain

MATERIALS LIST—PORCH GLIDER

¥ oEQZzEgr- = -

4

WO MMM &

Va'-dia. ® 215" eyebolt with washer
mnel mul

1% ¥ 3 = 27" oak [wertical glider
frame member)

e X 3% ¥ 58" oak (stretcher)

1% = 204 » 58° oak (horizontal seac rail)

Wie = 4% x 247 oak [armrest)

1% ® 3 * 23" oak (seat suppart)

2" No. 12 fh screw

1%,5 ¥ 1% ¥ 2" nak (comer block for
AFTrest)

Vo'~din, * 3V carmiage bolt with washer
and nut

1 W-dia. hardwood plug cut from dowel

3 W-dia. * 44" carriage bolt with washer
and nut

2 ¥ 1% % 19" oak (nailing block for F)

2 Widia. = 37 carrlage balt with washer
and nut

2 1%, ® 1% ® 117 cak (wertical armrest

2

post]
Y ¥ 3 % 27" cak (frami cap)
14" finishing nail
isc.: Plamic resin glue, exterior polyurethano
warnish. Chamfer edges using a router
and 457 chamfering bit.
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mark the notch locations for installing
the stretchers (L) to the vertical mem-
bers. Also, at each screw location, coun-
terbore Ye-in.-dia. plug holes and bore
pilot holes for 1%-in. No. 12 flathead
screws. Disassemble the frame and
bore screw-shank clearance holes

through the counterbored frame parts.
Then, band-saw a %w-in. radius on the
ends of each horizontal frame member.

Next, use a router fired with 45°
chamfering bit to chamfer sdges of
frame parts that won't be accessible
after assembly. Assemble the frame
using highly water-resistant plastic
resin glue and 1%-in. No. 12 screws.
Install the frame caps (X) 1o upper
honzontal members. Glue Ye-in.-dia.
oak plugs into counterbored holes to
conceal screwheads. Sand the plugs

Using a dado blade, notch the vertical
parts to accept the stretchers. Install a high
saw fence to support the workplece.

-

2 Insert vertical frame part into horizon-
tal member's notch. Then mark the vertical
part to Indicate the end rabbet length.

5§ Construct this homemade tabie saw |ig
to cut tapered ends safely and accurately
on horlizontal glider frame members.

HORIZONTAL FRAME MEMBER
CUTTING JIG
34"
BLOCK
Fen 0102
. =" w1 1" BLOCK
: FLIP PIECE
| - ENEY FOR
EMND FOR
! L] SECOMND CUT
BEiEE
1 —RI 112 % 6112 x 30"
- PLYLAO0D
*H BASE
A
_E_.c rm i &1iz"
SARY l | B '
FENCE 34" BLOCK LAY BLADE

SEAT SUPPORT CUTTING JIG

BLOCK POSITICN FOR FIRST CUT

SAMY

FEMNCE 34 x 1-102 x &% BLOCK

BLOCK
POSITION
FOWR

| SECOND
4 cur

| [ FLIP

| " BIECE
| END FOR
| END FOR

M SECOMD
Tl ; cut

-4 STOP CUT
WHEMN KERF
UMNMDERCLT
1] REACHES
CENTERLINE

o -

FIRST
cuT

1 12 x9x25"
1e— PLYWADOID
1 BASE

I—-S-AW BLADE
304 1-072 % 3-1/2" BLOCK
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flush and finish chamfering the edges.

Begin seat assembly by cutting the
three seat supports to size. Notch both
ends of each support to receive the seat
rails. Next, make the table saw jig
shown below to cut the angular depres:
sion in the seat supports that form the
contoured seat. Make the first cut in
each seat support, stopping when the
saw blade's undercut kerf reaches the

8 Assemble frame temporarily and posi-
tion stretchers on wvertical parts to permit
marking the notch locations accurately.

& Clamp frame together and bore screw
pilot holes. Code each part with a letter to
avoid confusion when reassembiling.

support's centerline. Apply masking
tape to the plywood jig base and saw
fence 1o indicate when to stop the cut,
Then, reposition the jig's guide block,
as shown, to make the second cut in
each support. Use a hand saw to extend
the two kerfs and free the waste.

Now bore a %e-in.-dia. hole in the top,
front end of each seat support deep
enough to accept the carriage bolt head
{R) and the plug (S). Then, bore %, 4-in.-
dia. bolt-clearance holes. Also, bore
bolt-clearance holes through the rear
end of each support. Finally, trfim the
front ends of the supports to a 35" angle
{see Detail 3 on the drawing).

Cut the two seat rails to size. Position
the seat supports on the rails and con-
tinue the % g-in~dia. carriage bolt clear-
ance holes through the rails. Bolt the
suppons to the rails temporarily, Cut
the three seat-back suppons to size,
and notch the ends to accept the rear
seat rail. Then, bore pilot holes throwgh
the lower end of the seat supports. Now
clamp the back supports to the seat
supports and continue the pilot holas

(Please mm to page | 16)
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ALL-AMERICAN

FENCES

Here’s our quide to planning and
installing a fence, plus

attractive fence designs.

--___;

l ?m“” i

]

.=f*q:,‘f

IR LA ’
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rom the first settlers who fenced
Fin their live and fenced other

animals out of their gardens and
orchards, Americans have always been
enthusiastic fence builders. T
also use fences as decorative borders 1o
frame the lawn and to define bound-
aries, 1o serve as wind breaks and as
sun screens. And, as proparties bece
smaller d houses are built ¢ 3
together, fences are used as privacy
walls between neighbors and to muffle
the sound of traffi

The four fences shown here fulfill a

range of needs from purely decorative
to highly functional. A fifth fence—a

POPULAR MECHANICS & | 5T 1

saw-tooth picket fence on page 125—
serves as a decorative security fence

When you select a fence design, con-
sider the purpose your fence will serve
Also consider the architecture of your
house and the look of the land in your
area. Select a fence that will be harmo
oS wil h s ."il]rl'i"lli]'ﬂiil'l.l':F."l.

Before beginning waork, call your lo-
cal planning or zoning depanment o
learn the current ordinances and regu-
lations regarding fence building. Make
certain you know your propeny lines
Plan the fence the distance required by
zoning laws within these i

After selecting a fence design, care-

The lattice-top fence serves as a boundary
marker and as a handsome backdrop for
flowers. The crisp white of the rail fence
and gate contrasts with the rich greenery
In the setting. The gate |5 a passage
thraugh a hedge wall. The board and
board fence can serve as a security fence
and privacy wall with both sides present-
ing a finished appearance. The diminutive
picket fence is a decorative border.

Lattice-top fence and picket fence photos;
Gescurae Talouen

Rail fence and gate and closed ploket fence

[page 125) photos: Deree Fe
Board and board fence photo: Jod e




fully measure the proposed fence pe-
rimeter to see how many fence sections
you'll need. Most fences are built in
identical 6 or B-ft. sections. Propare a
list of materials and amounts needed
for one section and multiply this by the
number of sections you need. Posts are
commonly 4x4g, although 6<8s and
8x8s are used, especially at corners
and as gate posts.

Rails commonly are 2 X 4s, and fence
pickets or vertical boards often are
Ix4s and 1x6s. To prevent rust, use
aluminum or hot-dipped, galvanized
nails and other hardware. Estimate the
amount of gravel you'll need for drain-
age. If you set the posts in concrete
below the frost line, figure that a 90-
pound bag of premixed concrete occu-
pies two-thirds of a cubic foot.

Selecting wood

Use wood that has been professional-
ly pressure treated with a preservative
to resist rot and insect infestation, or
wood that's naturally decay resistant.
Pressure-treated wood can last 30 years
or more if it's treated properly.

One way of assuring proper pressure
treatment is to purchase wood stamped
by a regulatory agency such as The
American Wood Preservers Bureau
(AWFE). The AWPB gives a rating of
LP-22 to posts treated for ground-con-
tact use. Wood that can be used above
ground for fencing is rated LP-2.

A number of native trees contain
wood that is naturally decay resistant.
Trees commonly used are cedar, red-
wood, cypress and locust. Heartwood—
the dark-colored core of the tree—is
recommended for posts, and for rails
lower than 6 in. above ground. But
decay-resistant trees grow in limited
ranges and heartwood is expensive.

LATTICE-TOP FENCE

COVER ARCH JOINT WAATH
1147 PLYWNAOOD GUSSET

Ix4 TOP

RAIL (2 REQD.L.

BACK RAIL, 371127 POKT CAP
FROT RAM, 36" 2x7410"

34" PLNAACOD
ARCH CONCEALS

20T AP ]
CHAMFER EDGES DETAILZ GALVANZED MAILS

frourost e

FLARE HOLE FOR STONE
MORE SOLID
BASE 1

POST SET IN GRAVEL
AND EARTH

DEPTH 13 OF POST
HEWGHT ABCWVE
GROUND PLUS &7

4 WAYS TO SET POSTS

NOTE: LET POST STAND FOR
POST HOLE DIAMETER 2 DAYS BEFORE ATTACHING
27O 3 TIMES POST ™ RAILS f
WIDTH

POST SET IN CONCRETE;
DIG TO BELOW FROST

POST ANCHOR SET GATE POST SET
IN CONCRETE: DIG WITH CROSS CLEATS
TO BELOW FROST LINE J
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RAIL FENCE AND GATE NOTES
L
AlLS
| e 2. ASSEMBLE GATE FRAME WATH
. o e 312+ RESORCINOL GLUE AND NAILS
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' " BT LONG [ =
|k {2 RECD | Fu2 2t ' —
—
B = b
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|
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SEE POST . :
SETIING —+ |/ | P
2 et A H | e I
STAMEYCDT5]  Dabo o 12y f “.
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__L_... L Lw IS
L o T
TOP GATE RAIL PATTERN
T LT A a2
| : i
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oYEM FLERDERUS
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Tools you'll need to build and install a
fence include a hammer, saw, 50-ft.
tape measure, mason's twine, plumb
line, clamshell post-hole digger (or
hand or power auger), 2% 4 soil tamper,
spirit level and line level.

Laying out the fence

Begin laying out the fence by locating
the comer posts and driving in stakes at
these points. Then run mason's twine
tautly between two corner posts. Mark
on the twine with chalk the correct on-
center position of each intermediate
fence post.

¥You'll probably have to adjust the
length of a fence section or two be-
tween posts. Hold the plumb line
against the mark to transfar the exact
center of the post to the ground. At this
point, put in a stake.

If you have sloping land, there are
two choices for installing the fence: run
it parallel with the land or in stepped
sections.

To determine the amount of drop for
sach stepped section, you must find the
slope height. You can do this by setting
stakes at the beginning and end of the
slope. Then artach mason's twine at
ground level of the uphill stake. Next tie
the twine tautly to the downhill stake.
Level the twine with a line level. Mea-
sure the distance between the line and
the ground at the lower stake.

Finally, divide this distance by the
number of fence sections to get the
amount of drop for each section. The
wp edges of adjacent rails differ in
height by this amount.

Setting posts

Setting and aligning posts are as

important to producing a durable fence
{Please turn to page 124)

7 WAYS TO FASTEN RAILS TO POSTS

1.METAL FASTENER

| 4 TOE-NAIL 5
||

B az
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PART ONE:

DRILL

NOT

JUST
ANOTHER
BORING
TOOL

Accurate hole boring

is only one of the many
functions offered by
this versatile shop tool.

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO

re you getting the most out of
your drill press? You're not if
the drill press is used for hole-
boring operations only.

The drill press is an afford-
able, superversatile tool that is
second only to the table saw and
radial-arm saw in importance to
a home workshop. Originally de-
signed for metalworking, the drill
press has become a valuable asset
to all woodworkers regardless of
their skill level. In addition to boring
a variety of holes accurately and
easily, the drill press can sand. rout,
polish, saw, shape, grind, sharpen
and mortise.

Discover here, and again in Part
Twao, in October, how the drill press
can be a vital part of your metal and
woodworking activities (see Six
Drill Press Accessories You Can
Build, page 115, Mar. '84, for more
homemade drill press aids).

Meet the machine
Drill presses are available in
100

"-I‘!.-\’— | )
- .'u-q :-'L';!-h,t
wa T

by
square holes. Be sure the work

Is clamped securely to the drill press table,

a serles of

The mortised cabriole leg s shown with a
five-plece attachment. Note the
drill bit and hollow chisel [front, left).
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To change speeds, shift tension lever to
relieve belt pressure. Then, reposition the
beits and move the lever back to tighten.

I,

this particular drill press model, lock the

ill in place or limit its travel by adjusting
then locking a rotating sleeve.

3t

The depth stop on this drill press is con-
trolled by adjusting a knurled collar up and
down on a threaded, calibrated rod.

An ad|ustable, tiiting worktable is an Impor-
tant drill press feature. This table tilts 45°
and pivots 360° around the column.

benchtop and floor-standing units. The
additional power and versatility of the
floor models make them a better choice
for nearly all workshops.

The drill press consists of four basic
parts: the head, column, worktable and
base. The head, located at the top of the
column, contains the motor, a belt and
step-pulley system, and a spindle which
is housed in a movable sleeve or quill.
The geared chuck is attached to the
spindle end. The quill is moved up and
down with the spring-loaded feed lever
and the depth stop locks the quill in
place or limits its travel. The stroke or
travel length of the quill varies, but
most home workshop drill press modaels

POPULAR MECHANICS ® AUGLIST 1985

Accessory tiiting tables are available for
fixed-table drill presses. Pivot fixed table
around back and attach tilting model.

range between 3 to 6 in.

The spindle speed is adjusted by
changing each V-belt's position on the
pulleys. On a typical four-speed drill
press, speeds range from about 600 to
5,000 rpm. Machines with 12 or 16
speeds range from about 240 to 4,800
rpm. Use low speeds for drilling in
metal, moderate to high speeds for
bonng in wood, and very high speeds
when using the machine for routing and
shaping operations.

The worktable moves up and down
on the column and pivots 360° arcund
it. Many drill presses, including the one
shown, feature tilting tables that are
invaluable for boring angled holes. Ac-

DEPTH STOP AND
OUILL LOCK CLAMP TABLE LOCKING

CLAMP

Here's a typical floor-standing 16-in. drill
press with its major parts identified. This
particular drill press model has 16 speeds.

cessory tilting tables are available for
some drill press models, such as Sears
and Delta, that have fixed tables, or you
can build one yourself (see Drill Press
Angle Guide, page 107, Nov. ‘83).

To determine the size of a drill press,
double the distance from the column to
the center of the chuck. For example, a
16-in. drill press measures 8 in. from
the chuck to the column. This size
maching permits boring to the center of
a 16-in.-wide workpiece.

When shopping for a drill press, the
features to look for include a Ye-in. dia.
or greater chuck capacity. a wide range
of speeds, overall solid construction and
a cast-iron, ribbed worktable and base.
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Be certain that the tool manufacturer
provides service and offers a full line of
accessories and replacement parts.
Also, lower the quill and check for any
side to side movement. There should be
no play evident,

Bits and drills

MNowadays, the words bit and drill are
used interchangeably. But to be techni-
cally accurate, bits are used for boring
in wood and drills are used to drill in
metal. However, the common twist

MORTISING ATTACHMENT

CHISEL
HOLDER

HOLD- N

HOLD-DH AN |

Here are the components of a typical drill press mortising attachment. Note the square,
hollow chisel that houses the bit. The chisel holder or yoke attaches to the quill.

¥ . e

Slip the chisel holder over the chuck and
onto the base of the quill. Then, tighten
the locking bolt to hold it securely in place.

il

Check the chisel to make certain that It's
perfectly square to the fence. Make any
adjustments before cutting the mortise.

102

; - o T
Secure the chisel in the holder and then
tighten the bit in the chuck. Be sure the bit
projects from the chisel about '/, ,-in.

drill, which is designed for metalwork-
ing, is used frequently for boring in
wood. In fact, for boring holes less than
Yo-in. dia., there's no choice but to use
twist drills,

For boring larger, flat-bottom holes
up to about 2'/4-in. dia., wood bits come
in several styles, including spade, spur,
brad point, multispur and Forstner.
Special metric-sized, carbide-tipped
hardware bits are available for install-
ing European cabinet hinges.

Spade bits are the most popular be-
cause of their wide range of sizes and
relative low cost. The main disadvan-
tage of spade and spur bits is that
maximum blind hole depth is limited
because the bit's long point will pene-
trate through the workpiece. Brad
point, multispur and Forstner bits have
wide cutting rims that provide unparal-
leled control for boring angled holes
and any portion of a hole in a board
edga.

Before boring a hole, align the bit
with the center hole in the worktable.
Then, clamp a backup board to the table
to prevent splintering the workpiece
underside as the bit exits. To bore a
blind hole, first mark the desired hole
depth on the side of the workpiece.
Then, lower the bit to the mark and
adjust the quill depth stop to prevent
the bit from cutting deeper than the
desired depth.

Holding dewvices

MNearly all drill press operations re-
guire a workpiece holding device to
ensure safety and accuracy. Many of
these devices are available as accesso-
ries from the ool manufacturer, but
here are a few simple devices that you
can make.

To bore holes accurately in round
stock, make a V-block cradle, First, tilt
the saw blade 45 and rip an 18-in.-long
2¥ 4. Then, screw the 2% 4 pieces to a
plywood panel to form a V-shaped hold-
gr. Clamp the cradle to the worktable
with the stock placed in the V-groove.

il

-

s

&
Rough-cut mortise [left) is the result of the

chisel being out of square with the fence.
Properly cut mortise is shown on the right.
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MNow, bore into the side of the stock.
Reposition the worktable vertically for
baring into the end of the stock.

Make a second device to hold circular
disks. Join two 1x4s in an L-shape
using dowel pins. Use the device in a
horizontal position to bore holes in the
face of the circular disk. Reposition the
table vertically in order to bore holes in
the disk edge.

Another useful device consists of two
L-shaped blocks that make it easy to
bore perfectly aligned dowel-pin holes
in mitered pieces. First, set the workta-
ble in a vertical position and clamp the
block and the workpiece to the table. Be
sure that the edge being bored is per-
pendicular to and centered under the
drill bit.

Now bore one hole in each mitered
and. Then, add the second block to the
table to reposition the workpiece in
preparation for boring the second set of
dowel-pin holes.

There's also a way to bore a hole
that's about twice as deep as the travel
length of the quill. The trick is to bore in
from both ends of the stock.

To insure that the holes bored from
each end meet in perfect alignment,
start by boring a hole in one end of the
workpiece as deep as possible. Next,
bore the same size diameter hole in a
plywood panel. Then, install a straight
stea]l rod in the chuck and clamp the
panel in place so that the rod and hole
are aligned perfectly.

Now insert a short dowel inwo the
hole in the plywood panel. Place the
workpiece over the dowel and bore the
gsecond hole. To bore extra deep holes,
use a bit extension or an 18-in.-long
electrician’s bit.

Mortising

Cut square and rectangular mortises
easily on a drill press using a mortising
attachment. The attachment consists of
a sguare, hollow chisel that houses a
special bit, a chisel holder that clamps
to the quill and a fence that guides tha

into a panei
stralght rod to align the hole with the chuck
center. Then, clamp panel to the table,

After boring . use a
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work, A bracket on the fence supports
an adjustable hold-down fixture and
two hook-shaped hold-in rods. Mortis-
ing chisels with matching bits are avail-
able commonly in four sizes: Vi-, %,
Y- and Ve-in. square.

There are two important adjustments
that must be made before attempting to
cut the mortise. First, adjust the bit so
that its cutting spurs extend about '/1s
in. below the end of the chisel, This

(Plpase turn to page [12)

ww“
1 1| Iu\ 1

Wood-boring bits [left to right|: spade. spur,
brad-point, multispur, Forstner and Eurcpe-
an hinge bit. C e shows

utaway
through penetration by spade and spur bits.

Build this automatic-centering V—hll:lck ora-
die device for boring round stock.
Make the cradie from mitered 24 stock

screwed to a Ve-in. phywood panel.

Bnreduwei-pin holes in mltefedwnrﬂwdth
the ald of L-shaped blocks. Clamp one block
In place and bore the first set of holes.

n Into the ply-
wood” ’ place the previous!
bored hole in the workpiece over dowel.

HOLE BORING 'I'ECH!IIEIES 0 _ ]

To bore into the end of round stock,
the worktable into a vertical position with
the V-block device damped in place.

Ll

Now bore a second maximum depth hole

to meet the first. This trick allows boring a
hole twice as deep as the tool's capacity.
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he five chairs in our hot-seat collection
are built of '*is-in.-thick red oak joined
with hardwood dowels and solid oak
cross members. All of the wood pieces

The brightly colored canvas, available at most
fabric stores, is detached easily for washing, either
by sliding out a thin wood dowel, or removing a few
of the drywall assembly screws. These screws have

were finished with three coats of high-gloss exteri- deep threads that drive in and out of the frames and

i ily, and hold the pi
e PO b BV ROSARD CAPOTONTO e e 0 0P

together firmly.

radial-arm saw by making several passes on
each frame piece face with a regular blade, or
a single pass with a dado blade. Use a sharp
knife and file to round the tenon corners to fit
the mortises.

The locknuts for the pivoting joints are
recessed into hex-shaped holas. Shape these
holes by first boring a "ie-in.~dia hole ¥1s in.
deep; then attach a regular, nonlocking hex-
nut to the end of a screw. Drive the nut into
the hole with a sharp hammer blow, then
withdraw the nut. The locknut will fit the hole
snugly and won't spin when the screw is
turmed into it.

Round the ends of the seat and backrest
legs and the backrest support by making ¥a-
in.-rad. cuts with a jigsaw or band saw. Also
round the edges of all the parts with a *1e-in.
rounding-over router bit.

Cut a 32° bevel on the support crosspiece,

12" FOLD:,
3" HEM,

STITCH ENDS

; 1B~ - PILOT
and cut matching notches in the seat legs. HOLE——
Then, cut the canvas to size as shown in the T1a4" DA
drawing, hem it and slide it on the cross- HOLEAND
pieces. The mortise and tenon joints are glued ellsiaidll™ %Eﬁ?
on one side only to allow removal of the NOTES: |
canvas for washing. Assemble the chair with 1 —7i14"-DIA. BORE
drywall screws. Bore clearance holes and pilot g&;ﬁg’ﬁ.ﬂ
holes, and counterbore for the screwheads. 2 GELLIE MORTIES
Sand all parts smooth with 220-grit sand- AND TENONS
paper and finish the chair with exterior poly- ONENE O i R
urethane varnish.
MATERIALS LIST—DECK CHAIR
ey MNo. ?a:-mdyﬁwmm - E f gﬁxlaxlm*mml
mphm. A 2 = 1 ® 51" pak (backrest £ * canvas
mmmmuﬂgﬂ&m E % ‘3;: ® mx gg_'-i;“uu'k {seat l?gp H 4 ‘a0x Iﬂ"ﬂnmﬁmmﬂ%'
J a X = femsder washer locknut
i il D 1 '3ex 1% x 22% oak (comepieca) 1 2 1" No. 10t screw
E 2 '3, % 1% % 187 oak (crosspiece]  J B 1% No. B drywall screw
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CHAIR

Our beach chair is made with
Bfs-in.-dia. maple cross-
dowels fitted into Y4-in.-deep
mortise holes in the side
pieces. Cut all the stock to
size, then bore the holes to receive the dowels.
Bore pilot holes for the drywall assembly
screws and counterbore for the screwheads.

The half-holes in the base sides are made
by clamping the two pieces together and
boring through the joint line. The holes for
recessing the locknuts are made in the same
way as described for the deck chair. However,

ROLMD OVER EDIGES

note that the dimensions differ: a %s-in.-dia. 13:_2-H Eqam 3me” [TYPICAL)
hole is bored ‘“-in. deep for the smaller : A .[-" il 142 EHA HOLE A0
locknut used here. S ) 1" HEM.
RAD STICH ]
Cut and hem the canvas, and form the iy

pocket for the end stiffener slat. Attach the
four Velcro strips for the flap. Then assemble
the chair, gluing one side only. A

MATERIALS LIST—BEACH CHAIR P
GLLE DORVELS
., Size and description (use) ONE SIDE Oy
e % 1% * 26" oak (backrest arm)
Wi % 14 % 17" cak (base)
g % 14 = 114" ak (backrest

SUPPOrt)
Sy din. ® 234" hardwood dowel
i, = 214" hardwood dowsl
t4'-dia. = 254" hardwood dowel

SART-DAA,

BORE
114" DEEF
{TYPICAL)

118"
ITYPRCAL)
Y

P
F_l__,-""

by x g X 204" oak (stiffaner slat)

23% x 45" canvas

¥ X 1% Velcro

10-24 = 1% fh machine serew, 17 i
‘washier and locknut

1%%" No. B drywall screw

® wernvMEg ﬂ-ﬂ}g
B B e e e e B N“NE

CAMP
CHAIR

The construction procedures
for the camp chair are similar
to those for the beach chair,
except that slightly heavier,
¥-in.-dia. dowels are used.
As with both the deck chair

\

and the beach chair, the crosspieces are glued
in place on only one side to allow removal of
the canvas for washing.

Cut all the pieces to size, then shape the
curved backrest pieces using a band saw or

AND BACK
NnZ® FoLD.

NOTES:

15147 RECESS, 14" DEEP .,

FOR LOCKNLT m. g&#m
2— 0 UE BERVELS ONE SIDE ONLY [TYPCAL
MATERIALS LIST—CAMP CHAIR
., Koy Mo Size and description (use) F 1 %‘-dhxls_w'hummi
) s r A 2 3w 2% N 18 oak (backrest] G 1 13% X 21%" canvas (backrest)

Bore vin.-dia. holes '/« in. deep to B 2 "f“ ® 1% % 22° oak fleg) H 1 174 = 20" canvas (seat)
recelve the crossplece dowels. Use drillpressordrill & 2 '3, = 114 = 23" cak (leg) 1 4  10-24 ¥ 1% fh machine screw, 17 fla
guide to assure an exact right angle. D 2 Wi-dia X 16" hardwood dowel washer and locknut

B 2 Wdia ¥ 14% hardwood dowel 1 10 1% No. 8 drywall screw
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jigsaw. When laying out the curved pieces,
transfar the pattern onto the stock as shown in
the drawing. This will align the wood grain
across the curve, which is stronger than the
grain running parallal to the straight section
of the piece.

Bore 'Y/s-in.-deep mortise holes for the dow-
els, then round the ends of the legs and
backrest. Clamp the frame pieces together
and prebore pilot holes for the screws. Coun-
terbore for the screwheads and for the lock-
nuts that are located at the four pivot points.
Then, cut and hem the canvas as shown in the
drawing. Slide the seat canvas into place and
assamble the frames with drywall screws.
The backrest canvas forms a pocket that slides
over the two backrest uprights.

SLIDE-TOGETHER
CHAIR

This chair is assembled with
glue and screwed butt joints.
The screwholes are counter-
bored and fitted with wood
plugs, sanded flush.

; . After all the pieces have
¥ been cut to size, make the
dovetail grooves in the back- e

f--

ROUND OVER

EDMGES 3018°

rest legs. These grooves secure the canvas m_:'
and %1s-in.~dia. dowels, which are slid in place i g
from the top. HANG

To make these grooves, tilt the blade of the
table or radial-arm saw 20° and make a ¥/e-in.-
deep cut. Make an identical cut with the other e
side of the piece against the fence to form a V-
shaped groove. Make a third cut with the FR
blade set at 0° to clean the waste from the BACKREST LEG. B
groove bottom.

The finished groove does not run the full € ey O |
length of the piece. So, after cutting, plug the =¢ :
lower portion of the groove with a filler strip I.L fi4* powR E |
as shown in the photo on the next page. T EATDREINL 25¢ FiLLER F

Bore 1'/sin.-dia. holes for the seat support
dowel. Round the corners of the front seat slat
and front ends of the seat legs, and bevel the
leg bottoms.

Join the backrest sides with their cross
members, and the seat sides with the seat
slats. Let dry, sand and finish.

MATERIALS LIST—SLIDE-TOGETHER CHAIR

Stze and description (use) (seat support)

e ® 1% = 21”7 cak (seat log) F 2 Y % ¥ x TV oak (filler)

35 ¥ 134 x 2BL" oak (backrest leg) G 1 22 % 23%° canvas

Bap ¥ 1% x 164" oak (slat) H 2 Ve -dia. X 20%" hardwood dowal
e = 1% ¥ 16%:" oak (rall) 1 a 1%" No. B fh screw, wood plug
14 dla. ¥ 15%" hardwood dowal i 22 1% Mo B fh screw, wood plug

"U'ﬂﬂhs
HNHNN?
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DIRECTOR'S
CHAIR

Begin building the director's
chair by cutting all the parts
to length and width. Then,
mark the location for mor-
tises, tenons, screw and
: dowel holes. The mortises in
the arms and legs are Y«in. wide and are
made with a */s-in.~-dia. spur bit, which makes
a flat-bottom hole. Bore two separate holes for
the smaller mortises and five overlapping
holes for the larger one. Trim out the waste
with a chisal,

Cut the tenons on a table or radial-arm saw.
Parts that are similar can be taped together
and the tenons gang-cut to save time.

Shape the back ends of the armrests and cut
a YY4-in. rad. on the front comers. Round the
armest and leg edges with a 's-in. rounding-
over router hit.

Cut the dovetail grooves for attaching the
canvas 1o the seat and back supports in the
same way as dascribed for the slide-together
chair on the previous page.

Form the metal brackets from s * Y-in.,
cold-rolled flat steel, which is available at
most well-equipped hardware stores. Bend
the strips to shape in a vise, using forming
blocks and 71s-in.-thick hardwood spacers as
shown below. Then, drill the holes in the
bracket ends.

Assemble each side section in the following
order: dowels to rail, legs to rail, and armrest
to dowel and leg tops. Test-fit the sections,
then glue and clamp them together on a flat
surface.

Glue and clamp the seat supports and cross
legs together. Determine the location of all the
flathead machine screws, and counterbore the
screw holes. Then, assemble the four sections
with the brackets, bolts and locknuts. Place
washers between all moving wood parts, and
dowel spacers between the two adjoining
cross legs.

Fabricate the canvas seat and backrest, and
after the polyurethane finish has dried, slide
the canvas pieces into place on the %ie-in.-dia.
dowels. The backrest assembly is attached
with wingnuts for easy removal. .}

D 1

=e*

—

| -

b 1—r—||1"

DIRECTOR’S CHAIR
FOLD
£y FLALL WIDTH o
E\ OF $TOCK :
s 1
RUOAAND OFF
TENGN
EDGES i
STITCH
DETAIL 1—TYPICAL TENON FROM
EDGE
ne"—-v

AND COLNTERBORE

I-3|"l'-l'—}

DETAIL- ARM-C

i .l o

HEM

e

-l

=t
—a

e

[TYFICAL}

| (R
\""'N q '-ml
f_]H'. RALD. 14 RAD g Hra" s~ - ue"
ST —

DETANL-BRACKET-L

ROLIMND OVER
ED:GES 118"

I‘«—- 1= =LA, HOLE
LOCATE FROR
BoaTQ

= Om Huﬁwhs
O NbNH#E

Size and description

Hia ¥ 1% % 269" cak (Bag)

Hag % 1% ¥ 14%" oak (rall)

e ¥ 1% X 184" cak (armrest)

14 -dis, ¥ 13" hardwood dowel

Wi o 144 = 183" oak (backrest
supporth

b TER

Vs ¥ 144 * 187" oak (seat

MATERIALS LIST—DIRECTOR'S CHAIR

19%% ¥ 224" canvas (soat)

1845 % 257 canvas (backrest)
Wodia. = 17 hardwood dowal

e % Vi ¥ 5% rolled steel (bracket)
10-24 = 3" fh mach. screw, locknut
10-24 * 2° fh mach. screw, 1° flat

% 25%W" oak (crossheg)

"o EErmw-
L Y L

washar

, lockmuat
10-24 * 1" rh mach. screw, locknue
10-24 ® 14" h maching serew, locknut
V-20 % 24" carriage bolt, washer and

Bend metal brackets to shape
with blocks and s
In.-thick stepped spacers.
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The IBM-compatible NTSfHaath
HS-151 PCis included in thru.-n

training programs.

IF YOU WANT TO GET
INTO PC SERVICING

YOU HAVE TO GET

INTO A MICROCOMPUTER

Learn PC Servicing By
Building Your Own
NTS/HEATH HS-151
Desk-Top Computer

NTS Intronic home training gets

you right down into the heart of com-

puter circuitry. Learn how micropro-
cessors function, how they operate
and are used to solve problems.
Your program includes a wide va-
riety of tests and projects you
perform as you build your own PC,
circuit board by circuit board unit
by unit.

The NTS/HEATH 16-Bit
HS-151

This remarkable desk-top PC is
the most powerful and versatile ever
offered in any home study course.
Advanced features include:

& 128 KB RAM user memary, expan-
dable to 640 KB. This power trans-
lates into high speed operation,

5 iz a Registenpd Tradermank of Intemations Businass
gﬂwmmﬁawwﬁfw

® Two video oulputs provide con-
nections for either a color or mono-
chrome video display monitor.

& 16-Bit BOBB microprocessor runs
most IBM and MS-DOS software.
#® 4 open slots provide for expansion,

will accept most peripheral boards
designed for IBM PC.

Your NTS training course will
teach you how to program on this
powerful PC using lessons, texts
and diagrams showing you how to
make full use of its remarkable
capabilities.

NTS Offers Many Additional
Courses in Electronics,
and other fields:

Robotics: Build the NTS/Heath
Hero 1 Robot as you learn robotic
programming.

Video Technology: Build the NTS/
Heath System 3 advanced Color TV
as you learn circuit diagnostics.

TV and Radio Servicing: A spe-
cialized course featuring training in
both analog and digital test equip-
ment. Learn servicing of mono-
chrome and color TV receivers.

NTS also offers courses in Auto
Mechanics, Air Conditioning/Solar
Heating, Home Appliances.

i card 2 missing. wnfe direct fo e address below and
specily the couwrss in which you ars inferested. A FREE color
catakog will D Sanl i pou by relum may

TECHMICAL TRADE TRAINING SINCE 1305
Regriden amid Hame-Study Schools
4000 So0. Figueroa 51, Los Angeles, CA 80037




YOU

STP*® Penetrant
Lubricant does
everything WD-40
does, but costs
less. Use STP on
locks, doors,
windows,
bicycles, fishing
reels, and
firearms. It even
helps wet
engines start. When
you see that STP
Penetrant Lubricant
unsticks you for less
than WD-40, you'll
stick toit.

D40 = 3 rademark of the
W20 Co

A

£ S ATF L i, Bais A Fyedn 1T

11

Dupli-Color turned Bea into

an auto touch-up expert

You can doan expertlouch-up
job. too. It's easy with Dupli-
Color's exact original color
match and easy, step-by-step
instructions.
Scratch-Fix"-For late model
vehicles, Comes with handy
Brush-In-Cap applicator.
Auto Spray” Touch-Up-
Convenient 5 0z. aerosol can
for larger touch-up areas.
Truck & Van Paint—-For pick-
ups, vans and AVs. Great for
accessories, too

Auto
Spray. ..

Sl Car oo
- .

FREE
AUTO
TOUCH-UP
GUIDE
Write: Duphi-Color Products, Box 11,

1601 Micholas Bivd., Elk Grove Village, IL 60007

DU sl-COLOE

AUTO TOUCH-UP PAINT

DRILL PRESS: PART ONE
{Continued from page 103)

slight projection prevents the bit from
striking the chisel. Second, be sure that
the chisel is square to the fence to avoid
an uneven, rough-cut mortise.

Next, outline the mortise on the
workpiece. Set the spindle speed to
about 1,000 rpm for hardwoods and
2,000 rpm for softwoods. Then, adjust
the depth stop and position the fence to
accommaodate the workpiece. Adjust
the hold-down fixture and hold-in rods
to secure the work firmly against the
table and fence.

Now bore a hole at each end of the
outline to establish the mortise length.
Apply steady, even pressure with the
feed lever. Then, move the workpiece
about three-quarters of the chisel width
and bore an overlapping hole. Repeat
this procedure until all the waste is
removed.

Accurate hole boring is only one of
the many functions possible with the
drill press. In PM’s October issue, we'll
have more drill press techniques. PM

Make this 90° holding device for boring
circumference of disks. Position the workta-
ble vertically and bore into the disk edge.

the worktable horizontally for

| boring into the face of the disk. Draw cen-
I terlines to help bore evenly spaced holes.

_?%

-

'Ff 'l -
ik .
A S
Drill through glass using a special spear-

point carblde bit. Make a caulking dam to
hold a puddile of turpentine lubricant.
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Spectrum by Whistler. It’s the smartest
radar detector made — anywhere.

And we’d like you to test drive one
yourself! For a full 30 days! At our risk!

Spectrum. I a
highly sophisticated, uncanmily
alert and sccurate radar detecror. It's a rrple
O IR, 'Hlf'\.'rllﬂ'l't'ﬁ"d vie unit that can "-'Pfﬁ
police radar signals miles awav. [t can single
out a radar gun around curves, beyvond halls,
from far to the rear. It alerts vou to trouble,
sarifs onr radar traps, remencds vou to check your
speed and, ultimately, 1t could save vou
from many a speeding ticket (some 8,000,000
cinations are handed out yearly on the inter-
states alone — and they can be pretty expen-
sive “awards™),

But a radar detector is no mere electronic
toy. It's a valued car aceessory for people who
have to log a lor of mileage on business and 10
whom paosted speed limits — whether 55,40 or
35 mph — aren't easy 1o mainin when the
car's new, time’s tight, and the road is clear
Further, more and more detectors are being
bought by, or for, women — whether as com-
muters themselves or as family chauffeurs.

What Goes Into A
Good Radar Detector?

Well, you don’t buy onc just for stvling,
color, or even size. What vou want is 2 unit
compact enough to clip to a visor or perch on
the dash — and fit in 2 tote bag, a briefcase, or
the glove compartment. You want one that's
easy 1o “understand™ — that is, you can “get
the message” without having to peer at sweep
dials or moving bars of light. Spectrum’s de-
sign/function theory 5 simple: vou do rhe
drivig . . . e ll do the warcking.

Consequently, Spectrum is simplicity itself

touse. You have just 2 small light bars — amber
{caution!) and red (warning!). Dimo for the
sound . When trouble 1s far enough off to give

e s e

Dash Mount or Visor Clip
Plugs into lighter. Instantly removahle
for storage in glove compartment.

“Under-the-Hood"™ Remote
Detector hides behind car grille, State
Tinv signal box firs under dash

vou plenty of
tume ta slow down,
vou hear some soft
low “beeps.” But when vou're foo close
for comfort, the crescendo of “beeps™ let you
know it! For real!

It’s What’s Deep Inside

That Counts

But all the easy-to-carch signals wouldn't
help if your radar detector didn't have both
runge and reliabilire, In engineering parlance,
that's called *Sensitivity” and *Selectivity™
—how far ahead a devecror can pick up police
band (K and X) signals and ko successfully it
can screen out any and all other microwave
sipnals that create distracting false alarms
Really, it is as simple as that: pet the police
sigmals ai the carfiest, pet rid of the non-police
signals hefore they cry wolf.

Spectrum is a wizard at doing both! Road &
Track magazine (in its April ‘B3 issue) rares
Spectrum #1 and #2 in K-Bamd and X-Band
Sensitizity, and #] in that other vital measure
of Sensitivity, Arowmd @ Cormer, AS @ matter
of fact, Road & Track wntes about Spectrum:
“Judging by our first few runs, this thing
must have an antenna 10 miles wide; it packs
up virtually everywhere!™

And Spectrum also has two unigue en-
gineening features — Filier Mode and Signal

Mame
Address
City

MNashua, N.H.
(603} B86-1310

O Please RUSH my Iree Test-Drive Information Kit

and Bonus Gift).

Aereen — that ensure that mon-
police signals are ignored vet when

VOU FET an Nrpenr warming, m's the

retd thing!
Send Today For
Spectrum’s FREE Test-Drive
Information Kit

If vou've never owned a radar detecor,
here’s the chance to et one without obliga-
tion. Take us up on this Special Offer — a
W-day risk-free triad of one of the world"s best
made, best known radar detecting units. Tryat,
test it, wse it night and day, rain or shine. If
then, after 30 days, vou decide vou don't need a
detector or want Spectrum, we'll refumd yvour
poverenr o full!

Send for our Test-Dinve Information Kit
todav, No commitmenr, no obligarion! It covers
the way both pobce radar and radar detectors
work... Ao Spectrum 15 engineered. .. why
Spectrum’s signals are made so *'easy to read.”
You'll find out about
the rive models
Spectrum offers you:
the small, portable
15 ounce Dash/Visor
unit or the per-
manently mounted,
and hidden,
“Under-the-Hood " Remote
with s muniature console, You'll
also learn abour the Black & Decker Flood-
light/Spotlight (2 $20 retail value) vou'll receive
as & gift just for agreeing to try Spectrum

Rush us this coupon. You can’t lose — forif
you decide to order Spectrum vou know it
comes with a J00% monev-back Cuaramtee,
Could anything be farrer than that?

T

& # I

BERIL | | WHISTLER Radar Detector &

472 Ambharst Street, Dapl. 31485 I
03063

I
I
i
I (including details of Spectrum’s Special Offer
i
i




UNDERWATER VIDEO

{Continued from page 88)

Besides these performance advan-
tages, videotape is economical and
practical. A single tape can record many
times longer than the three minutes
possible on a roll of Super B mowvie
film—and there's no developrment
costs. You can review what you've re-
corded—on location—and erase and
reshoot if need be.

Owners of Videomovie and Betamo-
vie camcorders (one-piece combination
videocamera'recorders) who  enjoy
snorkeling or shallow-water scuba can
take the simple approach. Watertight

black and white viewfinders on video-
cameras give you no indication of color
guality. Moreover, they're tough to eye-
ball through a diving mask, regardless
of whether you're using a solid or soft
enclosure.

Setting focus

Fortunately, it's possible to shoot
acceptable underwater rovies without
using the camera’s or camcorder's
viewfinder. Set the lens at its maximum
wide-angle setting, focus at infinity and
simply aim the camera at the desired
subject (with the EWA bags, sight along
the sealing rail on top). It only takes a
little practice to figure out how much of

LINDERLATER
MICROPHOME

VIDEQ CAMERA

HWC-FI SERIES

ELECTROMNIC
VIEVUFINDIER

VTR COMTROL
KNCHE

BATTERY : .
PACK: NP-1 e v a5
PORTABLE
ANTIBUOYANCY VTR SLF1 BATTERY
WEIGHTS bkt PACK: NP-i

Sony's deep-diving MPK-40 houses a color monitor, separate camera and video recorder.

:.Mrda — even better than the
original — to insure strength,
‘quality, and dependability.

For your $2.00 rebate, clip
this ad and send it to: Motor-
mite Mfg. Div. R&B Inc., Dept.
MLR 2695 Philmont Ave.,
Huntingdon Valley, PA 19006.
Be sure to enclose with this ad
astamped self
addressed, en-
velope along with
date and place of

purchase and appro-
priate proof-of- \\.
purchase (proof-of- %
purchase = sales slip \hﬁ-""
& part number from
top of Mighty Lift!
card). Offer .

expires Nov. &
30, 1985. - ?
Save Money

and lift your spirts
while we lift your

hatchback, hood,
trunk, and camper cap

“Limilng Lisysima Warranty - CONSult product package
T

ERAR nc. 1085 2PM

plastic bags, such as the ones from
EWA-Marine used for this article, will
keep the camcorder safe and dry while
allowing access to the most used con-
trols. These bags, available from Pio-
neer & Co., Westmont, N.J., cost less
than %$200—little compared to the
$1.500 or so you've invested in a cam-
corder. They're designed to remain wa-
tertight down to 100 feet, but divers
should limit their use to 25 feet or less,
This is because the soft bag can't pro-
tect the camcorder from the crushing
pressure of greater depths.

For deeper waters

Thosa who want to venture deeper
should look into the wariety of solid
plexiglass and fiberglass housings of-
fered by companies including Ikelite,
Jay-Mar, Nekton and Sony, These are
made from fiberglass or plexiglass and
range in price from several hundred
dollars to $3,000 for Sony's MPK-60.
Housings come in a variety of configu-
rations. Some handle camcorders, oth-
ers are designed to contain & separate
videocamera and portable VCR. More
elaborate rigs, like the Sony, even ac-
commodate a small color TV monitor
that shows you what the camera is
picking up. Why a TV? Because the tiny,
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the underwater scene will wind up on
the videotape,

Water magnifies objects by about a
third, so even with the lens set on
infinity, everything beyond just a few
feet from the lens will be in sharp focus.
By the way, autofocus camera systems
are impractical underwater—and can't
be used at all with the bag-type enclo-
sures. So, if you have an autofocus
camera, be sure to set the focus switch
to manual.

Color balancing

Part of the challenge of underwater
videography is catching the remarkable
colors of sea creatures. Unfortunately,
water itself selectively filters the color
out of sunlight. Yellows and reds disap-
pear first, starting to weaken at around
20 feet, while greens and blues linger
on to much greater depths. This is why
s0 many underwater movies have a
blue-green cast.

This "blus movie™ effect isn't a prob-
lem for snorkelers, because video-cam-
eras compensate electronically for the
composition of light. Scuba divers
plumbing deeper waters might want to
use with lense filters or artificial lights.

Even on dry land, videocameras usu-
ally have to be “white balanced” by
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aiming briefly at a white object before
shooting.

For underwater shoots, it's sasiest to
white balance the camera while stand-
ing in shallow water. Hold the enclosed
camera underwater, aim it at a patch of
white sand or other white object and
press the white balance button for a few
seconds (a viewfinder indication will
confirm that it is set).

In clear water on a sunny day, a color-
balanced camera should have no trou-
ble making bright pictures down to
about 30 feet. Below this depth, the
addition of red filters (available at photo
stores) might help counteract the pre-
ponderance of blues and greens—
though no filter can restore light wave-
lengths that already have been re-
moved by the water.

Desp-water videographers some-
times use artificial lights to bring out
color at greater depths, The EWA-Ma-
rine bags don't have an attachment for
lights, but most solid housings do.

Plan your dive

The chances of emerging from the
drink with a splendid tape are improved
if you get used to your gear beforehand.
With solid housings, practice manipu-
lating the external controls for camera
and recorder. In the case of waterproof
bags. adjust for buoyancy.

During our shoot in Florida's Homo-
sassa Springs, we learned that it's nec-
essary to add weights to the EWA-
Marine bag. The weights compensate
for trapped air that makes the camera
difficult to hold steady.

Az for the quality of your video pro-
duction, lkelite wvideo expert Dawid
Combs says “Flan your dive and dive
your plan”—a diver'’s maxim that ap-
plies equally well to moviemaking.

"Don't just shoot ewverything that
moves,” advises Combs. Though it's
easy, back at home, to transfer the best
scenes from the camcorder to a tape in
another VCR, Combs notes that with a
little planning you can shoot a tape that
won't nead editing.

Leisurely movements

For the sake of your viewers, keep all
camera movements as leisurely as pos-
sible, and make each shot last long
enough for the viewers to become ori-
ented to the scene. The actions and
reactions of people underwater are
among the more interesting aspects of
an underwater video. Just make sure
your subjects face the camera: Shots of
flippers have limited appeal.

This means you'll have to plan some
scenes ahead of time and coach the
actors on what they should do. Let the
aguatic creatures supply the spontane-
ity: They don't take well to coaching
anyway, but make up for it by adding
fascination to your mowvie. ™
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For BETTER ENGINE PROTECTION
and IMIPROVED PERFORMANCE

RISLONE and RISLONE CONCENTRATE keep
internal engine parts clean and free of the
power-robbing deposits of varnish, gum

and sludge.

ADD ANYTIME.. .15 oz, Rislone Concentrate
is especially designed for adding s
between oil changes,

At OIL CHANGE TIME .. .or
when you're down a quart
use Rislone in the big
quart can.

« 443 LITERWET ji

—— :

Send a stamped,
selt-addressed

envalope for your
free Lube Tips
booklet

5 L S
{ube tPS | i

THE [ BOX 471

SFTE_EE_EH COMPANY «

WAUPUN. Wi 53963

$12 AN HOUR -

YOU CAN EARN UP TO THAT AMOUNT

Sharpen Saws...

...ALL Garden and shop tools
for home and industry
Get In On The Profits!

Yes there's plenty of business waiting
for the man who can professionally g
sharpen saws and all types of edge-
cutting tools. SHARP-All does them all, |
and at big profit for you. No inventory is. |
invoived . .. no selling. You earn a2 |
year-round Cash income and make 90g
profit out of every dollar you take in
Work sparetime hours or fulltime right at
home, and no experience is needed.

Send TODAY for details of our
30-Day FREE Trial Offer!

Start

Business!
Eam Extra
Income

With SHARP-ALL 1t's Easy To Get Started!
lars to get started in
n'l nead 10 mvest thousanas of gl
:ﬁ; :::ﬁ tor yourseil. Low COB Sharp-Ml and our 50 years of
aXperiEnce in radping sEnCara men 19 E\lr:éaﬂuli Ei:;:*:r,:::::‘
u d. Comple
ihe desire to gat ahead 18 all you nps . o
. instructions, shows BX ¥
Manual gives cleas, siep-Dy-$tEp NS -
t the tricks of the
h §o sharpen each 1004, where 1o @
13:.1':3' Ang Sharp-All does the kind of precision job that
brngs customers pack time attar lime
kiindd. With
There afé NO iranchise tess of any
are the boss ... YOU sst the hours you want 1o work ..

pul the profits in YOUR pocket.

Sharp- Al YOU
. you

T

pET |3
e . USH
AT TR, FOLES-BELSRW CO. B
BOOKLET! 5‘ with i *m\" 60484 FIELD BLDG. %ﬁ%"q I
Send lor VoI | el WAMSAS CITY, MO, 84111 — 3 l
your copy r ‘."-'““““ . YES, please send me ihe FREE bookiet *Lifenme I[ 1
¥ Security” and full detaits on your 30-Day Free Tral Fl
loday. No | OHer | understand there is Mo Obligation and tha !gﬂ L
abligatian | Mo Salesman will call on me .
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poitcard with rour same and addrecs fo - : NAME -
FOLEY-BELERUS CO ADORESS -
E. 7 S0454 FIELD um CITYSTATE P :
KANSAS CITY, MO. 84111 -ﬂ--------------—--‘
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to size. Counterbore the rear end of the
armrests and then bore % s-in.-dia. car-
riage bolt clearance holes. Clamp the
armrests and posts to the seat frame
and continue the bolt-clearance holes
through the seat-back supports. Bore
screw pilot holes through each armrest
and into the posts. Now disassemble
the parts and chamfer the lower edge of
the front seat rail, armrest posts and top
edges of the armrests. Sand all pars
with 120-grit abrasive paper.

Next, glue and bolt the seat frame
together. Then, glue and screw the
seat-back supports and armrest posts to
the seat supports. Attach a small oak
block (U) o the inside surface of the left
and right seat-back supports to provide
a nailing surface for the short seat slat
located between the armrests. Don't
install the armrests until all the seat
slats have been nailed in place.

Now cut “e-in.-dia. plugs from a

SUMMER SWINGING
(Continued from page 851

into the seat supports, Unclamp the
back supports and countersink and bore
clearance holes for 2-in. No. 12 screws.

Cut the armrests and armrest posis

9 Glue oak plugs into counterbored screw
locations to conceal the screwheads. Sand
the plugs flush after the glue dries. i

W

B Assemble the glider frame with plastic
resin glue and screws. Be sure to prebore
screw pilot and Va-in-dia. plug holes,

11 Before making second cut, reposition
rear guide block. Tape markers on fence and
Jig base indicate when to stop cutting.

12 Counterbore carriage bolt location In
the front end of seat supports before cutting
the angle. Then, bore bolt-clearance holes.

14 After counterboring the bolt location
on the armrest, clamp armrest to seat-back
support and bore a bolt-clearance hole.

15 Cut an angled plug to conceal the bolt
at seat supports’ frant end and to provide a
solid nalling surface for the seat slat.

[ 18

hardwood dowel to conceal the car-
riage-bolt heads at the seat-support
front-seat rail connection. Before gluing
the plugs in place, cut them to a 35°
angle to match the seat-support profile.
Mext, rip the seat slats from Yz-in.-thick
stock. Chamfer the top edges of each
slat and sand them thoroughly to pre-
vent splintering. Note that the upper-
most seat slat located on top of the back
supports is beveled along the front edge
to fit tightly against the next slat. Fasten
the slats to the seat frame with glue and
3d finishing nails. Be sure to bore pilot
holes to prevent splitting.

Set the nails and fill the holes with
wood putty. Finish-sand the seat and
glider frame before applying an exterior
stain or varnish. Finally, when the finish
has dried thoroughly, install the screw
eyes and eyebolts and hang the seat
from four lengths of double-loop swing
chain.

.,

10 Use this simple jig to cut the depression
in the seat supports. Maximum blade eleva-
tion reduces the undercut kerf length.

13 Clamp vertical seat-back members to
the seat supports to permit boring pllot
holes for 2-in. No. 12 flathead screws.

16 Insert i-in-thick spacer blocks be-
tween the seat slats to ensure even spacing.
Set nails and fill the holes with putty.
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A dark sky and threatening fore-
cast is enough to humble the greates!
drivers among us. At times like these
you need an automobile like Eagle.

With the simple flick of a switch,
Eagle gives you the confidence
and security of 4-wheel drive. You
can even "'shift-on-the-fly," which is
a luxury you shouldn’t be without

.;

T
r

- I
¥

when faced with a sudden shower,
blizzard or stretch of bad road.

Of course, security isn't the only
luxury you'll enjoy in an Eagle,
with features available like
power windows and door
locks, cruise control,
B-way power seats and |
plush carpeting

o,

4
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The American Eagle. It's the best
thing going for you when you're
going in bad weather, ~
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EAGLE 7§ THE 2-WHEEL /4-WHEEL DRIVE SECURITY SYSTEM

AVAILABLE FOR PURCHASE OR LEASE AT PARTICIPATING AMC DEALERS

SAFETY BELTS SAVE LIVES
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THE NEW
THE
ARMY COL

AN INVITATION TO
~ AND CAPTUREUPTO

Starting July Ist, the
Army has two new educ&-
= tional programs that could
Y 4 "" enrich your finances as
4 y well as your mind.

If you have plans for
college, these programs
can change the way you
plan to pay; and if you hadn't planned on going,
they could change your plans completely.

They're called the New GI Bill Plus the

$100 per month for the
first twelve months of
your enlistment.

Then the govern-
ment contributes—up to
$9600. That's what the
New GI Bill's really
™ all about.

T‘nen the Armlf contributes up to $14,400—

courtesy of the New Army College Fund.

Of course, how much you save depends on

New Army College

how long you serve and

Fund. F'ind if'fﬂl.l think YEARS MNEW Gl BILL
the titles are big, wait’ll
you see the benefits, 2 $9,000
MONEY
FOR COLLEGE 5 $ 10,800
With the New Gl 4 $10,800
Bill Plus the New Army

College Fund, you can earn up to $25,200 while
you serve. Here’s how:
First, you contribute to your education—

PLUSTHENEWACF | the specialty you qual-
ify for; right now; there
$17 ,000 are over 80 specialties
that entitle you to
$22,800 benefit from both pro-
$2 5200 grams. For maximum
2 returns, see the chart.

GET AN EDUCATION
BEFORE YOU GET TO COLLEGE

It’s called the Army experience. And with



DUCING
IBILL PLUS
NEW

LEGE FUND.

'SERVE YOUR COUNTRY
$25,200 FOR COLLEGE.

| every sunrise run and field Plus, there's the opportunity to get into
exercise, night patrol and the best physical shape of your life—thanks
pat on the back, you'll to our Physical Training program.
learn about the kinds of b By now you may be getting the
things no one can P impression that the New GI Bill

put a price on:
selfreliance and
discipline. Team-

Plus the New Army College Fund
present all kinds of opportuni-
ties (and you're right); unfor-
tunately, there isn't all kinds of
room left to describe them.
So if voud like the
opportunity to learn more
about our opportunities,
visit your local Army
Recruiter. Or call, toll

' e LRy
work and pride.
THE REWARDS
OF BEING A SOLDIER

They go far beyond the chance to earn
money for college. And include the opportu- §
nity to serve your country.

As well as the opportunity to see it—and
perhaps other countries, too. For as a soldier,
you'll have the chance to travel; to meet people,
make new friends and visit places you may never

free, -800USA-ARMY.
have thought youd see.

You'll also have the opportunity to grow ARMYI
before you attend college. So that you can get BE ALLYO“ CAN BE
the most out of it when you decide to go. ]




POCKET ROCKETS
{Continuwed from page 70)

it's actually built in Pennsylvania.

At the track, the Golf was next to last
in acceleration, and middle-of-the-pack
everywhere but on the skidpad. There,
it managed to understeer its way to a
remarkable .BEg, the fastest skidpad
run we've ever seen in our years of road
testing, All credit to Volkswagen's engi-
neers and Goodyear's 185/60HR14 Ea-
gle GT tires.

Our testers were not so impressed
with VW's stylists. The brand-new ex-
terior styling was castigated as

“straight from the ‘70s—terribly dat-
ed” and "homely and ungainly.” The
best we can say about this model is that,
unlike some more trendy cars, the Golf
won't quickly go out of style. It's al-
ready old-fashioned!

Our group also complained about the
interior styling, particularly a row of
fake switches on the dash and the
unskilled use of plastic. The seats were
applauded as “‘firm, supportive and
attractive,”” while everbody liked the
Sciroceoo steering wheel,

Owerall, the GTI struck us as a mildly
overpriced economy car with above-
average performance. Engine mainte-

'

. Gumout* Jet Spray is America's
best-selling carb cleaner, num-
ber one with do-it- ymrsnﬁers
and professionals alike. L
Cleans instantly, on contact—

Ly ‘What cleans a
e tllrty carbhuretor mstantlv?
" You just put your finger on it.

Mothing cleans faster, better or

ofessionally than Gumout

Jet Spray. Available in 5 o0z.,
13 oz., and new 19 oz. sizes.

A
carburetor throats, barrels, o TN
£OrES, ets, | s | GET YOURHANDS
more. s an . ON SOME.

A Quality Product of the P1-rt|':.'r;ur I'_.‘.n|1|5';n.1_r1';-

nance is the simplest in this group—
there are no complicated electronics or
turbocharger to go wrong—the car is
comfortable and quiset.

Toyota Corolla GT-S

This car uses the same 112-hp, fuel-
injected, double-overhead cam, 16-
valve engine we loved in the MRZ2 two-
seater tested last month, and weighs 50
pounds less. But it was .7 second and 4
mph slower at the dragstnip, and re-
tumed 2 mpg less, though the EPA
figure is identical. We'd have to con-
clude that our particular Corella was
feeling a little ill, though it sure acted
perky enough.

To achieve this perkiness, the GT-5
works its little engine unmercifully. The
tachometer registered 4,000 o 4,500
rpm at highway speeds, and the engine
was always howling. You have to keep
the revs up to achieve reasonable per-
formance, which means the Toyota Co-
rolla’s engine, gearbox and differential
were all at full cry. There was also a lot
of wind noise.

At the track, the GT-5 was neither
fast nor slow. Its neuwtrally balanced
front-engine/rear-drive chassis did not
handle as well as tha front-wheel-drive
cars. Some of the blame can be laid to
the Dunlop SP Sports DB7] 185/60R14
tires, which generated much higher slip
angles than the Eagle GTs and quickly
lost all grip when hot. Surprisingly for
the only car in the group with four-
wheel disc brakes, the braking dis-
tances were very long.

At $11,200, the Corolla was the sec-
ond most expensive Pocket Rocket, but
it didn't feel it. As one tester summed
up: “"The GT-5 is sporty and has civi-
lized road manners. It's lots of fun to
fling around. But it's too noisy and
uncomfortable. I'll bet if you owned it,
you'd get tired of it real fast.”

Honda Civic §

“A very nice ecar, but doesn't belong
in this test.” Right. What the 76-hp
Civic S needs is the 91-hp fuel-injected
engine from the CRX 5i, which would
subtract about 1.5 seconds from the
quarter-mile times and add 10 mph.
That would be a Pocket Rocket.

The fuel-injected Civic 5 is sold in
Europe right now, and in Japan you can
get a rip-snortin’ 135-hp twin-cam 16-
valve engine in both the Civic and CRX.
We can only hope that Honda will be
smart enough to bring one of these
engines to the States. At the same time,
they should fit something sportier than
175/T0R13 Michelin MXL tires.

Otherwise, the Civic 5 is already a
front-runner. The exterior styling is
supéarb, even prettier than the CRX. It's
modern, efficient and without flaw. As
our resident artist said, ""This is a great
design. Honda could use it for many
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years without change. There's nothing
that could be improved.”

Our testers were just as enthusiastic
about the interior. Fit and finish is
fantastic, and the ergonomics are un-
surpassed: Huge gauges, waonderful
controls and lots of room make this a
great driver's environment. The seats
need more lumbar support, but that's
our only complaint.

We had nothing but praise for the
user-friendly steering, brakes, shifter
and handling. The Civic is fun to drive
hard, and totally without vice. This car
is just terrific in every way, and it costs
$1.000 1o $4,000 less than the other
cars in the group. Give it more engine
and high-performance tires and thera'd
be no four-seater to touch it for less than
$15,000.

Pontiac Sunbird Turbo

We had high hopes for the ultimate J-
car, but we were disappointed., At
$12,400, the Sunbird Turbo is substan-
tially more expensive than the cars that
beat it, not to mention more powerful,
larger and heavier all-around. Yet the
sunbird interor was the most cramped,
except for the tiny Corolla, and the car
was mediocre at the track.

Despite excellent 205/60R14 Eagle
GT tires, the Sunbird was last in tran-
sient handling through the slalom, last
in braking and middle-of<the-pack at
everything else. The car has terminal
understeer, and plows like a John
Deere.

Everything about the Sunbird is user
unfriendly. The cable-operated shifter
is stiff and uncooperative, the engine is
balky, the steering is slow and numb
and the brakes are soft, Severs torgque
steer under acceleration wants (o wWrest
the wheel from your hands, and the
handling is twitchy. Even the seats are
uncomfortable, and there's not enough
headroom.

We liked the engine's straight-line
performance, we thought the fit and
finish was much better than GM's pre-
vious level and we found the interior
commaendably quiet. But the J-car
needs a complete redesign. Summed up
one unhappy tester: “This car is no fun
at all to drive, and that means it's no
Pocket Rocket.””

Conclusion

On the road, it's a tossup between the
ultramodern Mitsubishi and the old-
fashioned but fun Dodge. Factor in its
blistering track performance and the
Omni GLH Turbo pulls ahead. The
Honda and VW are both outstanding
small family cars that are fun to drive—
they just don't have enough comph to
make it in the Pocket Rocket category.
The Toyota Corolla and Pontiac Sunbird
struck us as flashy kid stuff—all noise
and no substance. m
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That's what this '69 Camaro got from 104 + Octane Boost. Chassis
dynamometer lests showed just one 12-ounce can of 104 + charged up
its S5 350 engine by a cool 16.1 %

But 104 + does maore than increase HE It also cleans fuel lines,
carburetors, and injection systems. Eliminates harmiul knocks and pings.
And provides cleaner, cooler, smoother performance.

Plus, 104 + contains no lead, no alcohol, and no dangerous chemicals
like xylene, MTBE, aniline or toluane,

104 + for street machines. Super 104 + for extra high compression
racing engines.

Powerful solutions!

Order Direct:

"KICKGAS" T-shirt -~
‘ 104 + logo on bright yellow
s 5050 polyester/cotion
Sizes S, M, L, XL—56.

OCTANE BOOST CORPORATION
Box 271148
Dallas, Texas 75227
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ASSK Lowest Price In The USA! 152K
aas- Computer System Sale

* Students ®* Word Processing ®* Home °* Business

88K System $449
152K System $499°

-
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Rated "Best Buy' by Consumers Digest Buyers Guide, January 1985

$449 INDIVIDUAL | s AVE 5100
LDDH ATA.[“_ YOU GET FDE 'C:’-f"-‘li_l}"I SYETEM PRICK LIST FR'CE SA.LE PR"EE j," 5 ONLY

Atari BOOXL 88K Computer $179.00 $109° 00
Atari 1050 127K Disk Drive 299.00 199°° saq’
Atari 1027 Letter Quality 20 CPS Printer 299.00 199°° SYSTEM
Atari Writer Word Processer 59.95 390 SALE PRICE

Atari BASIC Tutorial Manual 16.95 12%
All connecting cables & T.W, interfoce included 152K SYSTEM

Monitors sold separetly. TOTALS 5352.90 ssi’-’n '4‘9“

Other Accessories List Sale Add $9.95 for

nnection bl
12" Hi Resolution Green or Amber Screen Monitor $199.00 69.95 E?M;Ti:;:s éiw?é

13" Hi Resolution Color Monitor $399.00 169.95 Lid. Gy)
* ATARI 130XE 152K Computer $249.00 159.00 Add $10 for UPS

13 DAY FREE TRIAL We give you |5 days to iry oul this ATARI COMPUTER SYSTEM!! Il it doesn t meet your expectofions. just send i back ta us prepaid
and we will refund your purchase price! ! 90 DAY IMMEDIATE REPLACEMENT WARRANTY . If ony of the ATARI COMPUTER SYSTEM equipment o
programs lail due to laully workmanship or material within 90 days of purchose we will reploce it IMMEDIATELY with no service charge ! |

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

COMPUTER DIRECT

Enclose Coshiers Check Money Order or Personol Check. Allow 14 Fir i o .
days tor delivery. 2 1o 7 days lor phone orders. | doy express mail! We Love Our Customers
We accept Visa and MasterCord. We ship C.0.D. 1o continental 22292 M. Pepper Rd., Barrington, Ill. 60010

U.% oddresses only, Add $10 more it C.O.D 31 2; 382_5“50 to arder




% Commodore 64 Accessories %
3% SUPER - -
Summ er Sizzler Sale

Sale Positively Ends 9-10-8 Reg. Sale Summer
Prices will go back to regulcr sale prices List Price Sizzler Sale

C128 Commodore Computer $349%  399Qoe 5239 95*

Expandable 1o 512K, runs C-64, CPM, and 7.0 Programs.
{Add $10 Shipping)

152" Commodore 150-170 CPS Printer $89 500 199 Qoo $24'9 95"

Mear Letter Quality, Multiple Pin Tractor  Friction Feed
Best Printer Value in U.5_A. (Add 517.50 5hipping}

Commodore-64 IEEE Interface $109° 1§ 900 565 95
Allews you 1o run Pel Peripherals on the C-64. including the
One Megabyte Disk Drive and 153':" Printer

Juki Printer/ Typewriter $349% 94900 $2 2,95*

Letter Quality. daisy wheel. use as iypewriter and or prinfer
[outo correction) (Add 510 Shipping)

SCM 80 CPS Printer 59900 $15900 5'49 95"

Tractor Friction 10" Famous Name Printer does Grnphicr,
w Interface. (Add 510 Shipping)

Cardco G Plus Interface 510999 15900 7§ A

Converls Commodore to centronics for use with most printers, plus
does Commodore grophics on graphic printers

Alphacom 40 Column Printer sggos 9495 5929

Thermal technology - does grophics. (Add 510 Shipping)
Alphacom C-64 or Atari Interfoce $8.95.

190K Slim-Line Disk Drive 594990 376900 $’3, 95 *

Cooler, 20% faster. quieter than 1541 drive [Add 510 Shipping)

One Megub yte Disk Drive (1000K) :ggoeo  syggee $' 79 95"

Double sided drive hooks up to C.64 with IEEE infertace, perfeci as a
second drive. (Add $10 Shipping]

13" Premium Quality Color Monitor 39900  sy9qee 5,6995*

Better than 1702, with seporated video inputs. (Add $14.50 Shipping)

Voice Synthesizer sggo0  s4qo0 53,95

Allews you to talk threugh your computer. Optional software lets
you ploy talking adventure gomes (Zork, efc.)

80 Column Board - 4 Slot Expander ;490 79 $5Q9%5

Allews you to program in B0 columns, plus gives you a 4 slot switch
selectoble expander

Auto Dial Modem with SUPET Smart Software 5192995 +5Q00 $39 95

Upload. Dewnload, Print, Cataleg. This Package has it all! ! |
Best Modem Value in the U.S. A1

Musicalc | Software - TAE *29" $ 1 - e

The Best Musical Sefiware tor the C-64, allows you to chonge all
paramelers,

Oil Barrons Software 54975 "19% $@ s

Better than Monopoly, comes with game board, disks and

instruction manual, Strike Qil or Live in the Poor Farm * plus Software Coupon Discounts
Add $3.00 lor shipping. handling and insurance. lllinois residents T T
pilﬁlu odd 6% tox. Add 5600 for CANADA, FUERTO RICO, HAWAI p n E c °
ALASKA, APO-FPO orders. Conodion orders must be in U.5. dollars.
WE DD NOT EXPORT TO OTHEN COUNTRIES, EXCERT CANADA. W(" I ove D'lil r (:—"i-{ stomers
Enclose Cashiers Check. Money Order or Personal Check. Allow 14 3 g
doys lor delivery, 7 ta 7 days for phone orders. | doy express mail! T2292 M. Pepper Rd. Burringfnn_ inois 60010

VISA — MASTER CARD — C.OD >
No C.0.D_to Canada, APO-FFO 312/382-5244 to order




DO-IT-

YOURSELF KITS
BUILD YOUR OWN GRANDFATHER CLOCK

=3280

{including movement and diad)

* Do-it-yourselt casa
kit, parts pre-cut

# Finished clocks

» Solid /4™ hard-
woods: black
walnut, cherry, oak

* Helrloom quality

= Factory direct prices

#5olid brass West
Garman chiming
movements

#Money back

Laranies

# Prompt shipment

= Mo woodworking
BXpaErianca
rHacESsary
WRITE FOR

FREE COLOR

CATALOG

| EMPEROR
CLOCK COMPANY
WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

Dt 1611, Ernpéenor industrial Park
Farhope, Alsbama 35537 » Prhona 1-205-928- 2118
I @ inbsrested O Do-li-Youwsell Kis
O Finishesd Clochs
MName
Streat
City
Stata

Zip,
(plessa print)

Planer Molder Saw

Power
Feuﬂ

TOOLS

Now you can wse this ONE power-feed shop to twn
rough lumber into moldings, lrim,. flooring, furniture
—ALL popular patterns. RIP-PLANE-MOLD . . . $epa-
rately or all at once with a single motor. Low Cost

. . You can own this power tool for only 550 down,

30-Day FREE Trial! excirme a

EXCITING FACTS

NO OBLIGATION-NO SALESMAN WILL CALL
FOLEY-BELSAW CO.

RUSH COUPON

90689 FIELD BLDG.

TODAY! QP _XaNshs oiTY, Mo, séi1i
: Foley- BaIFsaw g-u I
: ) a06ea  Fiekd Bldg.

-  BELSAL ey City, Mo. 54111 -
i D‘E Please send me complete facts about g
1 PLANER - MOLDER — SAW and 1
: details about 30-day trial offer :
] L}
H Mame - H
Ildur'eu :
ity B i
] L]
B s sw e e e e bewwwwwwwend
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{Continued from page 93}

| as choosing decay-resistant wood. If
your posts have dadoed or mortised
joints cut before installation, leveling
posts so that joints line up as discussed
below is also important, If posts and
rails have mortise and tencns or other
interlocking joints, the parts must be
joined before the posts are set. Other-
wise, posts are normally set first and
rails are installed later.
| Posts can be set in earth or in con-
| creta. Where the soil is loose and sandy,
| it is best to use concrete. However, use
concrete only in frost-free areas or in
situations where the post will be set
below the frost line. Generally, set one-
third of the post height in the ground.
First, set the corner posts. Whether

you set a post in gravel or in concrete,
dig the post hole 4 to 8 in. deeper than
the post will be set to allow for drainage
material—a large, flat stone or gravel.
Flare the hole at the bottom for good
support. Pour the drainage material into
the hole. Then stand the post in place.

If you plan to set the post in earth, fill
in with 6 in. of gravel and carefully
tamp down the material. Then fill in the
hole with excavated soil several inches
at a time and tamp each layer. Use a
spirit level positioned vertically on two
adjacent sides of the post to make
certain the post is plumb in both dimen-
sions. As you approach ground level,
add a layer of rocks to increase stability.
Build a tamped earth slope up above
ground level so that rain will run away
from the post.

If you set the post in concrete, first

BOARD AND BEOARD FENCE 153
P iy i e
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add the drainage material, then install
the post. Add 6 in. more of gravel, then
fill the hole with concrete. Slope the top
surface away from the post for moisture
runoff. Check that the post is plumb in
both dimensions. Brace it until the con-
crete cures.

Leveling the posts

If the rails of your fence will be
simply butted and nailed to the posts,
you can cut the posts to height after
they are installed. Howewver, if joints
must be cut in the posts to receive the
rails, you must cut the post to height
and cut joints the same distance from
the top of each post. Then level the
installed posts so the joint cuts align. A
line level is an indispensable tool for
this job.

After you set the first corner post at
the correct height, tack
a nail into the center
top and tie enough ma-
son's twine onto it to
reach an adjacent cor-
ner post. Set the other
corner post in place
and tack a nail partway
in its center top to hold
the twine. Draw the
twine taut betwesn
the two comer posts.

Hang the line level
on the twine to deter-
mine when the second
comer post I1s level
Shift the second comer
post until it is at the
proper height and fill
in the hole, checking
that the post is plumb.
Use the same leweling and aligning
procedure for installing the intermedi-
ate posts.

This fence is built of alternating 1=4
and 1 & pickets. The top is cut inan
offset saw-tooth pattern.

After the corner posts are installed,
you must set, level and align the inter-
mediate posts. Three 12 X2-in. spac-
ing blocks and mason's twine help in
alignment. Tack one block on the out-
side surface of each comer post at the
same height—about 1 ft. above ground
level. Stretch mason's twine taut be-
tween the nails that hold the blocks. Set
an intermediate post along the line
holding the third spacing block be-
tween the post and twine to achieve
perfect alignment. Flumb the post with
the spirit level.

If the posts are set in concrete, let
them stand for several days before
continuing work. If they are set in earth,
beqgin adding the rails.

Attaching rails and fence boards
Rails made of 2x4
stock usually are stur-
dy encugh to hold the
vartical fence boards,

Thinner stock may
bend under the
weight.

Rails can be at-

tached to posts in sew-
eral ways. Their ends
can be toe-neiled to
the posts or rails can
be nailed to cleats
mounted on posts,
Other fastening meth-
ods  include letting
rails into dadoes or
mortises cut into posts,

Fence boards are

3 in. or more wide.
They most often are face-nailed to the
rails, To assure even spacing., rip &
{(Flease tum to page 126)
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generally of 1-in. stock |

RUST-OLEUM,
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EFORMER”
Ll 5
t

Eliminate rust
without sanding or priming.
Justapply Rust Reformer™
to rusty surfaces
and it will chemically convert
rust toa protective coating.
SERUST-OLEUM.

Nobody fights rust
like Rust-Oleum.

15 Bust Oleum Corporstion



NOW! Getinon the
PROFITS ini,

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

No doubt about i . . a5 a small angina pro, you can cash
i on the huge demand for qualifisd men in one of Amer-
lca’s tastest growing Indusines. You'll be able io command
top haurly rates of §25.00 to $30,00 per hour — and
that’s just for labor, A simpie tune-up eams as much as
549,95 for less than an hours work, and parts, engnas
and accassories will add even more ko the profits.

Plenty of business waiting for qualified men.

65,000,000 Small Engines Are In Uss Today!
That's the oficial count from the Engine Service ASsn._.
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Send lor FREE Facts — Do it TODAY!
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{Continued from page 125)

board to the width of the spaces you
want on the fence. Butt the spacing
board against the last fence board and
position the next board against the
spacing board.

Gates

The gate posts are often larger (for
example, 6x6s) and set more deeply
than the rest of the fence posts to
withstand the additional stress that
they receive. It is crucial that gate posts
ba installed perfectly plumb. When
measuring the space for the gate be-
tween the posts, allow for hinge and
latch clearance.

When making the gate frame, check
with a carpenter's square 1o make sure
the frame is perfectly square. Often,
gates have an additional diagonal brace
stretching from the hinge side of the
lower rail up under the latch side of the
top rail. The brace should fit tightly
betwesn rails. When the gate boards
are in place and you are ready to hang
the assambly, attach the hinges to the
gate first.

Repairing posts

You can repair a fence post that has
rotted underground by adding a new
post support to it. Dig a post hole right
next to the old post and set in a 5-ft. post
brace so that 2%z ft. are above ground.
Then, bolt the brace to the old post with
two Ye-in.-dia. carriage bolts, nuts and
washers.

Another way of handling a rotted
fence post is to install an entirely new
post a foot or so along the fence away
from the rotted post.

Giving wood a rustic look

You can give a rough-hewn, natural
look to dressed lumber by using a
hatchet to round off the corners. Then,
chamfer the edges with a spokeshave to
produce an irregular edge.

Roughen and distress the board sur-
faces with a wirebrush wheel in a drill,
aor, if you have a large band saw, run the
board through perpendicular to the
blade so it rakes the board. Caution:
Wear safety glasses.

In two years or more, pressure treat-
ed wood will weather to a driftwood
gray. However, you can apply semi-
transparent stain immediately for a
weathered look.

PM's fence

Following are tips for constructing
the fences shown in this article:

Lattice-top fence: The posts of the
lattice-top fence are actually 4xds,
They are encased above ground in ¥%&-
in. stock. Mortises in the posts hold the
bottom 2 % 4 rail. The rail is grooved to

126

receive the vertical 1% 4 fence boards.
The center and top rails are pairs of
1* 45, The back rail of each pair fits into
a maortise on the post.

Be sure that you cut the mortises off-
center, 1% in. from the back surface of
the post. Slide the back and bottom rails
into the posts, then stand up the whole
assembly at one time. Slip the vertical
1%2 edging and wvertical 1x4 fence
boards in the bottom rail and nail them
to the center back rail with 4d nails. Nail
the vertical 1%2s that make up the
lattice to the center and top back rails
with 4d nails. Nail the horizontal 1x2s
to the vertical members. Install trim
and caps.

Rail fence and gate: This simple rail
fence is made of 4 <4 posts and three
1%6 rails that fit into mortises before
the posts are set. The gate has the look
of two smaller gates. However, these
two panels are fastened together with
8d nails.

The gate frame is 2x3s. The stiles
are dadoed to receive the rails. The top
gate rail is glued-up then cut to shape
on a band saw or with a sabre saw. Bore
holes for the 1's-in.-dia. round stock
before shaping the rail.

Board and board fence: A board and
board fence offers privacy and presents
a pleasant appearance on both its sides.
Mortise the 2> 3 frame to hold the 2% 2
rails. Then, nail evenly spaced 1x4
fence boards on both sides of the rails.
The decorative crosspieces on the up-
per part are 1x3s with cross-lap joints
at their center points. Lengths of split
cedar, available at fencing suppliers
and home centers, conceal joints in
three places.

Picket fences: There are several spe-
cial considerations in building a picket
fence—whether it’s a small-scale picket
fence with traditional, arrowhead-
shaped pickets, or a closed picket fence
with an offset saw-tooth design as
shown on page 125.

Use a framing square to make sure
that rails are at right angles to the posts
and that posts are plumb and level. Any
discrepancy is readily seen after the
pickets have been installed. Check with
a plumb line or spirit level to make
cartain that the first picket is plumb. If
you use a spacing block to position
pickets, make sure it is straight and has
consistent width. ™

N

ADDITIONAL
INFORMATION

How To Build A Fence, 20-page bro-
chure; send 31 to Koppers Company
Inc., 1800 Koppers Building, Pits-
burgh, Pa. 15218

Redwood Fences, B-page brochure; send
50 cents 1o California Redwood Assn.,
Dept. PM, 591 Redwood Highway,
Suite 3100, Mill Valley, Calif. 54541
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What can you do
with electronics?
Ask CIE.

Computer technology. Satellite communi-
cations. Cable television. Cellular radio. Digital
electronics. Robotics. The hottest careers in
electronics. And CIE can get you started.

By teaching you the basic theory and prin-
ciples of how they work.

Why CIE? Because we're the leader in
specialized electronics education with over
25,000 students. With over 50 years of proven
experience teaching electronics without
classroom sessions. And with plenty of hands
on, practical experience using our specialized
training laboratories.

Whether it's learning new skills or upgrading
old ones, CIE can start you where you want,
take you as far as you want. From the basics
to CIE's Associate in Applied Science Degree
in Electronics. We've done it for thousands of
students. We can do it for you.

Let us get you started today. Just call toll-
free 1-800-362-2155 (in Ohio, 1-800-362-2105)
or mail in the handy reply coupon below
or card to Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114.

: I E World Headgquarters
Cleveland Institute of Elaectronics, Inc.
1776 East 17th Street = Cleveland, Ohio 44114

[} Please send me your CIE Off-Campus Siudies Catalog,
including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

Print Name
Address Apl. No.

City State Zip
Age____ Area Code/Phone No.

Chack box for G_I. Bill bullatin on Educational Benefits
[ Veteran [] Active Duty

MAIL TODAY! PM-13




Why Are We Giving Away
Diamond-Inlaid
Wristwatches
for only $3?

Hard to believe, but true.

As part of a nationwide publicity cam-
paign, a famous New York jewelry firm
will give away one million (1,000,000) of
its most expensive diamond-inlaid wrist-
watches for the astonishing price of only
$3 each to the first one million persons
who return this publicity ad to the com-
pany before midnight, October 31, 1985.

This original publicity ad must
accompany your request. Copies
or photostats are not acceptable.

These are the same diamond-inlaid
designer wristwatches being nationally
advertised throughout America by this
leading New York jewelry house. The face
of each watch is distinctively set and inlaid
with a genuine 17-facet .25 pt solitaire
diamond of the same size and value as is
regularly sold by this famous multi-
million dollar firm to its most fashionable
New York clientele; and it will be
accompanied by a Certificate of Authen-
ticity to that effect issued by GCI, Ltd., of
New York.

Not some “pretty” piece of jewelry created
to adorn the wrists of the idle rich, each
watch is a precision timepiece with a
genuine quartz movement that is so
powerful it never needs winding and is
accurate to within seconds per month.
The most expensive diamond-inlaid

designer wristwatch of its kind ever sold
by this large New York jewelry firm, it is
astonishingly lightweight, elegantly slim
in profile, and available in both men’s and
ladies” models.

These diamond-inlaid designer wrist-
watches will not be sold at this price by the
company in any store. To obtain one at
this special publicity price, mail this
original printed ad to the company before
midnight, October 31, 1985.

Each watch 1s covered by a full one-year
money-back guarantee and will thus be
replaced or refunded by the company, free
of charge, should it fail to function. There
is a limit of two (2) watches per address at
this price, but orders mailed early enough
(before Oct. 25) may request up to five.

To obtain your diamond-inlaid designer
wristwatch, mail this original publicity ad
(no copies or photostats) together with
your name and address and $3 for each
watch. Add only $2 shipping and han-
dling no matter how many watches you
are requesting. Specify Men's (Item
#V27901) or Ladies’ (Item #V27902).
(New York residents add sales tax.) Allow
up to 6-8 weeks for shipment. Mail to:
Carter & Van Peel, Diamond Watch
Offer, Dept. 114-102, Box 1225, Westbury,
New York 11595,

€ 1985 FDM. Inc_ 1200 Shames Dr., Weatbury. N ¥ 11500



FOUR-FOOTED ATVs
{Continued from page 83)

e &) oo DIRECTMAIL
" iakm tem 10 the mousiakn, oy | (@) = 1-800-247-4528

them as hard as you know how and OR SEND THE Auto Frogg, Inc.

what do you learn about four-wheel ' HANDY ORDER P.O. Box 3925 Dept. PM

ATVs? For one thing, there are as many FORM TO: Urbandale, 1A 50322

designs and types as there are neads to S —— — - e —)
be filled. Secondly, any one of the PRESENTS
machines is as much fun as the law 2 .
geems to permit these days. For the Dgﬁ ta“Sh gd
competition-minded as well as the frus- e'c' !e
trated Baja 1000 hero, the Suzuki Quad

Racer provides as many thrills as money Auto Frogg has the famous Deflecta-Shield®
can buy. Honda's FourTrax is the king available in Clear, Red, Amber, Solar Grey,
of the utility vehicles, and would prove Blue, Smoke, Green and Light Blue.
nearly indestructable in recreational They fit most vehicles back to
use. Kawasaki’'s Bayou would be the 1958 and they come with
choice as an introductory machine, be- . the necessary mounting
ing both ruggﬂd and fu[‘giving. Yama- L _l hardware, The Deflecia-
ha's Moto-4 can handle both the work - u i - = Shield™ is instrumental in

T . e p———————— . detlecting bugs, snow
and play roles admirably, making a L o e - el !:,n:f lj;"'llt'l i

1 —— . —— ‘ & f

hetmrhm-doggerthanm? more practi- - Sartleuliies. troi
cal machines and a superior workmate _ SailE VaRiCle: kT
to the pure sports vehicles. Any way i 5 Y g

you go, you can't lose. ™

lust tell Auto Frogg the make, model and
vearof vour vehicle, and we'll send you
yvour own shield in the
color of vour choice for

only

o5

$2 gClear
Add $4.00
for color.

“SATISFACTION GUARANTEED —
MOST MODELS AVAILABLE FOR IMMEDIATE SHIPMENT"

r-------CaII Auto Frngg lﬂda‘f!-—-—-ﬂi1

L/SE THIS FORM WHES ORDERING BY PHONE TO HM..E |
PROCESSING YOUR ORDER A5 ACCLIRATE 1

" ORDER FORM e

ITEM AMD COLOR PRICE

Two wheels, too!

Can't decide which of the four-wheel ATV 5
is right for you? Looking for something a
litthe mara traditional? Try on the Yamaha
BW200 for size. Sure, it's only got two
wheels, bul they're each easily as wide as
any two enduro bike tires.

Brought along on our photo session
primarily to carry a photographer and his
gear, the BW, ak.a Big Whesal, quickly
became a hit. One tester, after conguering
the siippery rocks of a swilt-running
stream, commented, “This thing's got four-
wheel drive!” Well, it does plonk along
happily at & crawl, lifting the front end easily
to clear obstacles. The wide tires take il
| across sand and muck that would bog
down a motocrosser. Marmower than the
four-wheelers and with the balance of a
frials bike, the BW200 fils an absolutaly
uncontested market niche—a mountain

goat that won'l eat your straw hat.—f M.

Add %5.00 shipping (lowa incl. 4% sales 12 ) g
Make check payable 1o ALUTO FROGG.

My vehicle is a TOTAL
make model ¥,

Y Ty T

.

FLEASE PRIMNT
Addudress

ity Sfalke

Phone FAT

;’J_;EHHI;JLDDDDDDDDDD O
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SPIELBERG'S TIME MACHINE
(Continuad from page B7)

systems. Three banks of real digital
readouts were constructed in a cockpit
jammed with geuges, knobs and han-
dles, including a main power switch
located on the right side of the driver's
seat that's really a car battery cleaner.
One readout sets current time, one sets
destination time and one is time of last
place departed, according to Dr. Brown.
Although the original speedometer was
retaingd, a digital one was added to
emphasize an important story point—
logically enough, the car must move to
travel through time and when it hits 88
mph., Dr. Brown's "“flux capacitor™ kicks
in and it's off to the world of bobby
socks and felt skirts.

Since the car now sported a bank of
flared exhaust vents bahind the nuclear
reactor (which has a2 Dodge Polaris
hubcap for a base), Pike's staff rerouted
the vehicle's original exhaust system to
vent in front of the rear wheels. Two
CO, extinguishers were installed in the
passenger compartment and the gas
was piped to the exhaust bank, where a
trumpet with a special built-in baffle
expalled the gas, simulating a nuclear
reactor’'s axhaust. (For PM's look at tha
original De Lorean, see Stirfing Moss
Road Tests The De Lorean Sports Car,

page 65, June '81.) Pike's special ef-
fects crew also connected three 100-
amp auto batteries, set parallsl to boost
the amperages, to two inverters which
converted d.c, current to a.c. and to a
transformer which boosted the sys-
tem’s output to 25,000 volts o light the
neon tubing.

One of the most spectacular special
affects takes place as the car zooms
toward the point of disappearance at
the instant of time travel. Dr. Brown
first shows Marty his invention late one
night in a deserted shopping mall park-
ing lot. He powers the car by a remote
control unit and as it speeds toward the
two, fire shoots from beneath the
wheels and a path of flame blazes
toward the astonished pair,

Fire jets were attached beside sach
wheel, triggered by a high-voltage ig-
niter and controlled by a special affects
creww member scrunched down in the
passenger seat of the car, “"The system
uses one tank each of compressed air,
propane and acetylene under pressure,
regulated and metered and released by
solenoids at the end of the lines so
there's no backfire,” according to Kevin
Pike. However, the car had to be travel-
ing at 40 mph or faster before the jets
ignited, or the danger of fire enguifing
the car would have been too great.

The path of flame was achieved by

laying down fire lines of quick-buming,
smokeless pyro fluid, ignited by squibs
and torches. Lloyd and Fox were dou-
bled by stummen wearing fireproof
suits beneath their costumes. Another
awesomae display of pyrotechnics occurs
late in the film, when a lightning bolt
hits a clock tower in Marty's town.
Devices called lycopodium machines
were set up—hoppers 14 feet tall full of
aluminum dust.

“The dust is drafted up to the top by
compressed air and ignited by an acety-
lene pilot and it bums brilliantly.” Pikse
explained.

After all the "'time machine’” compo-
nents were piled on and in the cars, the
film-makars discovered that the De Lor-
ean's original systems occasionally
failed to stand up under the rigors of
moviemaking. The pneumatically as-
sisted gull-wing doors tended to droop
down if left open for any length of dme
in chilly weather, so Pike's crew had to
warm the pneumatic cylinders near the
hinges with portable hair dryers during
several long, cold nights.

The auto’s engine, which is entirely
capable of moving the machine at 88
mph, was laft untouched. "You could
drive this to the 7-Eleven if you wanted
to,"” said Pike. Or to the local malt shop
for a 10-cent Coke with the doo-wop
crowd. ™

HIDING THE BOMB
{Continuad from page 75)

nel. Jobs were separated as much as
possible so that no one person working
on the project would know what anoth-
er person was doing. For the most part,
there were no security breakdowns. But
the one that got away was explosive.

German-born and English-educated
physicist Carl Fuchs was arrested, after
tha bomb was developed, for passing
secrets to the Russians, Neither court
records nor documents obtained
through the Freedom of Information
Act shed light on what Fuchs told the
Russians, and he never publicly re-
vealed his activities.

Keeping the press out of the picture
was a major headache. Probably be-
cause there was a war on, the press was
more cooperative than might be expact-
ed. Words like "atomic energy” were
banned successfully from news stories.
If a local Texas newspaper picked up a
story that might reveal something
about the A-bomb project, it stopped
there. A Chicago newspaper, for exam-
ple, would be barred from reporting tha
news to its readers.

On the day of the blast at Trinity Test
Site in New Mexico, a Chicago resident
was traveling through New Mexico by
train. He felt the blast and saw the sky
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Light up. At the next stop, according to
one published account, he raced to a
telephone and called a Chicago newws-
paper. The traveler thought he had
witnessed the fall of a giant meteor, The
reporter wrote a brief article and filed it
with the city editor.

The next day, when she retumed to
work, FBI agents were waiting for her
in the publisher's office. They explained
to her that she should forget the story,
and it never appeared.

Explaining the blast

Any accounts of the blast on July 16
were based on the terse news release
finally issved by Los Alamos. It read:

“Several inquiries have been re-
ceived concermning a heavy explosion
which occurred on the Alamogordo Air
Base reservation this moming.

"A remotaly located ammunition
magazine containing a considerable
amount of high explosives and pyro-
technics exploded.

“There was no loss of life or injury to
anyone. . ."

The true story would eventually be
told, but only afier the bomb was
dropped on Hiroshima. To help provide
the public with a credible account, the
Manhattan Project allowed New York
Times reportar William Laurence to live
on the Los Alamos compound in the

months leading to the blast. He kept the
secret and wrote a celebrated series in
the Times after Hiroshima.

In the days before the blast, Jumbo—
a 180-ton steel container for tasting the
A-bomb—had to be moved under can-
vas wraps across the New Mexico de-
sert to the Trinity Test Site. It rode on a
specially designed, 200-ton freight car.
Even the military policemnen riding with
the train knew nothing of its contents.
They were told that it would be used to
store high explosives.

However, the container's unmistak-
ahle ballistic shape showed through the
canvas, and many legends emerged.
The most preposterous had it that the
Army was working on a secret subma-
ring in the desert.

How the governmant hid the A-bomb
in New Mexico from even those who
lived noxt door already is an intriguing
story. When the remaining documents
are released. it may prove even more

For more background on the develop-
ment of the atomic bomb, read The Day
The Sun Rose Twice by Ferenc Morton
Szasz (University of New Mexico Press,
£14.95); Now It Can Be Told by General
Leslie M. Groves (Da Capo Press,
£9.95), and The German Atomic Bomb
by David Irving (Da Capo Press, $9.05).
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Island embedded
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For a small job.

Buy a Mantis

den is an
acre of less,
hire some-
body to plow

..and buy a

yourself,
Maritis tills
and weeads a
practical 68"
t0 9" wide,
furns ona
dime and waighs anly 20 pounds! Simply
turning a 300-pound tiller in a backyard
garden is a challenge.

Mast big tillers were designed to just till
{but many now offer clumsy “add-on”
attachments as an attempt to justity their
high cost). The Mantis was designed from
the beginning to pracisely match a small,
powerful engine to a variety of useful
attachments for your yard and garden

Most big tillers cost an arm and a leg. The

Don't Buy A
BIG TILLER-

I your gar-

it once a year

Mantis-20 for

Has

AMBEC

Mantis-20 is & tough, durable, precision
instrument . . . yet it costs a fraction of what
you'd pay for a big tiller.
3-WEEK TRIAL

Meost machines are partially covered for
90 days to a year. Mantis has a Lifetime
Warranty on the tines, a Lifetime RHeplace -
ment agreemeant on tha engine. Best of all,
you get a 3-Week In-Youwr-Garden Trial
{if you don't like it we'll buy it back for every
penny you paid!).

LIMITED TIME BONUS
FREE $41.00 Border/Edger!
Mantis Manufacturing Co.

E 1458 County Line Rd., Dept. 735
I Huntingdon Valley, PA 19006

O Piease AUSH details on the Mantis Tiller/
I Culivator and FREE 3-Week In-The-

Garden Trial
I Mame

'WOODWORKING MACHINES

9 in 1 Combination

WITH ELECTRIC MOTOR WHICH
~ DEVELDPS 3 HP
34" LATHE

The only maching built with:

A ALL CAST IRON TABLES

8. HEAVY DUTY DESIGN

C. DEVELOFS 3 HP MOTOR

D. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FORALL YOUR NEEDS ...

CALL NOW!I! FOR GIFT
Toll Free (1-800) 421-2467
IN CALIFORNIA CALL COLLECT (213) 545-0781
O WiSA O] MASTERCARD ) MONEY ORDER
PLANT:

MASTER WOODCRAFT CO.
B00 SPRUCE LAKE CRIVE - PO BOX 669
HARBOR CITY, GA 30710
{4 Republic-Lagun Group)
Dealerahip Avaliable
L 0 b 0 ¥
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L e Ragoit, Aosd Test Applicalan, lull details. Wrile!

Carb Research Center, bep:. Pus
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start gains, othervehicles! You ma
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Box 1 Foyil, OK 74031

NEW CYCLE, NEW ENGINE
{Continued from page 92)

The ability to increase the thermody-
namics efficiency by consuming all of
the fuel gives a higher cutput with little
or no pollution. Cheaper grades of fuel
can bea made o bum, down to pow-
dered coal. As envisioned, the engine
does not use diesal-type, high-pressure
fuel injection, electrical spark ignition,
high-octane fuel or lead additives.

Realizing the concept

The current status of the project is
beyond theory., That was proven by
computer analysis to be wvalid, and re-
views by engineering teams confirm its
advantages. A test engine is being built
from standard industrial diesel compo-
nents. There i no interest in going
public with stock offerings or quick-
buck “investment” schemes. For the
17-year life of its process patent, the
Gerace Cycle Group will have a lock on
any mechanical means used to achiewve
the Gerace cycle, and the blue-sky engi-
neering types are taking it to the limit,
first spinning out variations of common
in-line designs employing familiar gas-
oline engine hardware. In wilder per-
mutations, one cylinder of each pair
operatés in two-cycle mode while the
other turms at half speed through four
cycles (see illustration on page 90). The
design was then extended into op-
posed-piston units in which the piston
crowns become the combustion cham-
bers. The ultimate design has its cylin-
ders arranged in a circle. The connect-
ing rods push against a rotating disc
with a wavy cam contour. This package
is likely to have aircraft applications.

The Gerace cycle needs much devel-
opment work to operate as envisioned.
One of the major questions is the design
of the transfer valve. It has to sit in an
almost leak proof chamber, open quick-
ly to allow the very hot air into the Otto
cylinder, take extremes of temperature
and resist wear. Water and oil cooling
should keep temperatures below those
of today's exhaust valves. With all of the
aerospace materials and wear-resistant
coatings now available, the problem
can be resolved.

The Patent Office is filled with de-
signs that could not be made to work
because the necessary materials were
not available. The Gerace engine has
luckily emerged at a time when all of
the help and material is nvmlabla
thanks to a research program being
developed with the aid of Johns Hop-
kins University in Maryland.

The development of a prototype is a
slow step-by-step program. Since the
work has no precedent, it's a change-
one-thing-at-a-time job. This takes time
and money, and again the Gerace cycle

(Please twrn to page 138)
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PUBLIC NOTICE!

MUST LIQUIDATE s

NOW AT BELOW DEALER cosw S A
ANOVA Automatic Control Genter

tributor surplus, Cancalled orders, Bankrupioy,
Fltln?'. overproduction, Dul-of-season prod-
Automatic control of up to 16 lights or appliances
in your home or office . . . even when you're on vacation!

il-ends of invantorss.
Anova was a prominent innovator in modular electronic communications,
But Anova's parent company decided ta close that division and liquidate
remaining warehouse invaniory. Now YOU can get a great buy an a push-
button, automatic Control Center at FAR BELOW dealer cosi!
All you need for this compulerized, “intelligent” Control Center is 8 x 6%
of desk space! Then, program different times and days of the week for
electrical ilems to go on/off. For security, have a radio, lights or TV operate
while you'ré away. Or, for convenience, set Anova to hiave your cotfeemaker
come an befare you waka up!
Easy to instaill Modules plug mnto standard household outlets and receive
signals fram Control Center over existing AC house wining.
Securityl Turn lights, radio, TV, etc. on/off in RANDOM pattern, when you're
away from home!
Auto Promptl Questions appear on the display (o assist you, step-by-step in o
programming Control Center. AL
Program Review! Lets you check Anova's memary bank for correct operation.
Battery Backup! Keeps memory going in case of temporary power failura.
LED Calendar Clack! Displays day-of-week, am/pm Manufacturer's Add EXTRA
Lamp Failure Detection] it a light fails, Anova will alert you! Suggested Retail  Anova plug-in
Program Owerrided You can instantly control lights fappliances withoul wait- 5199 95 modules in
ing for pre-sat times, Just push 3 bution! uul i ey | !
Three Modules Included: You get twa lamp, one appliance module. Each lamp : ! St ki cumidreg
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MrWanwmhﬁmﬁhﬂm Mow ...
(Warranty expires December 31, 1985} sl it o T o ot
29-piece GRACO
HIGH-SPEED III'IBSS

DRILL BIT
SET

Paint-
master
Painter

Excellent ® Works with
! beth Latex
and 01
7 based paints!

st | SCREWDRIVER | *%"

et Qualiet In the process of tearing down a warehouse, the ® Plugs into
, 3 vendar found these unifs behing a wall, Now we 115V outlet!
An imporiar's overstock allows us to affer these are aple to liguidate this “misplaced find™ at # Factory new!
fire drill bits al FAR BELOW dealer cosil They're | BELDW dealer costl First quality!

rugged, industrial grade high speed steel. Sizes Take this Cordiess Screwdriver with you ANY- Manufacturer's overstock! Now paint ke a pro
1/16" through 1/2°. Hardened at high temper- | WHERE! Use it indoors or outdoors. Mas 50.1 gear with Painimaster at a liguidation price BELOW
atures for superior strength and dependable cut- reduction for professional power. Spring detent dealer costl NO thinning required! Control valve
ting power. Full jobber length. Straight shank, | collet holds any standard 1/4° hex-shank bl adjusts for thin to thick paint. Paints swath from
black oxige finish. Bits come individually housed Driver recharges to full power overnight with AC 172" 10 18" wide. Snap on 1-gt. container. Trigger-

in ali-metal case that's 8947 x 4%" x 27, plug-in adapter included. Approx. 1% lbs. contralled. Comfort handle.
Mir. List: 69.95 $ mir. List: 91,95 $ mir. List: 119,95 $
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Price Now Only .......... Price Now Only .......... Price Now Onlly ..........
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING.
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Classic Motor Carriages, the worlds largest Fill out the coupon below and begin the

replicar assembly manufacturer, presenls its most rewarding experience of your life.
classic line for the 80%. Millions of dollars bave
been spent in engineering research to enable AR T S S T T U
Classic Motor Carriages to produce the finest | ¢ LASSIC MOTOR CARRIAGES E
replicar assemblies available. Gelcoat finish. .. ipa e Bl gt ey SO
no rusting ever! All replicar assemblies are fully | Sersr - Frd, AN OPME Sat, SUMCSPM Nan LLAM-4PM |
Hfrlﬁdl"!fi?i"d EU" da company that cares. | Enclosed is 1 ea. fora full color brochure I
Classic ouwmners report gas mﬁi’ﬂgi‘ ﬂ'f}ﬂi‘f I aned consumer buying guide for Replicar I
MPG. Our replicar assemblies issembly: Gazelle Classic Speedster
are designed for the = ‘\% | ClasstcTD —  Classic Speedster ¢ |
/ o ﬂfﬂ!‘[’fﬂgﬂ‘ - & J 4 ! Enclosed is 35 ea. for a full color brochure on ]
mecharnical . = the bandorafted, factory-finished:
skills using ot Lot | Gazeite |
ordinary fools. : l Naerme |
Classic TH [ lddress [
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Look for our displays at airpors in Amarillo, BaltimoreWashington International, Boston,
Chicago, Cincinnati, Cleveland, Dallas/Love, Detroil, Grand Rapids, Guif Pori|Biloxi, Jacksonoille,
Kennedy, LaGuardia, Memplis, Miami, MinneapolisiSi. Paul, Monterey, New Orleans, Palm Springs,

P ix, Portland, Reno, San _Jose, 5. Louis, Tulsa.
©) 1984 Classic Motor Carviages, Inc.  Yome eguipment depicted is optional.



ENDLESS HOT WATER!
NEW CYCLE, NEW ENGINE

Woman Takes
Continued from 134
is lucky to be developed by a technical Steaming
group and not a commercial company Hot Showerl
pressed for quick results. A world record?
The two-cylinder test engine now We dont know.
under construction uses major compo- ‘#‘ﬂmd itto prove
nents from a large two-stroke diesel | ﬁﬁ'ﬁm
engine with overhead exhaust valves. with an AquaStar Tankless Water
Since the parts are stressed for diesel Heater . . . and cut your water bill

loads, the Otto cycle cylinders will be in half too!

v * Brass Plated * Mildew

able to operate without undue stress. asﬁq%aﬁégr“hg:t?ugg"gs ?gLBL:;nI{ . Grommels Proof, .
The cylinder head is hm'ng modified to Enjoy incs’tani. endless hot water at . Spaced Every Safety Brite .
connect the two combustion chambers the exact temperature you want it. 3 Feet f Color
with a transfer valve, whose timing can ':01 hu;k'!' Eﬁiﬂf‘l- No m;’_‘"“ﬂ out of [ ]
be varied for further experimentation. 01 water, MO more wasling enargy.

. f r tankless water
Testing should start this fall and PM | | Midions of AquaStar fark i
will be there to cover it. AguaStar is the ideal replacemeant

for the tank. Designed to lasta life- | | [l
Application possibilities timtﬂ o Mt:uaﬁtar may ‘%a tPBFI Iﬁ | -
water heater you ever buy! Re s Meel
“:'B a!n:raﬂ use of the IGerace engine what Popular Science, New Shelter, | | MTE}EHA

has interesting possibilities for a piston Mechanix |||l.l5'|‘|"&tﬂld and others say | Requirements y
engine with no ignition system that about these amazing, economical -
could run on jet-type fuel. It would give tankless heaters. N INDUSTRIAL GRADE
higher performance and run guieter Sand coupon today for free information! POLYETHYLENE
than conventional engines. A muffled . NYLON REINFORCED
version holds the hope of silent opera- w Edmrl‘as“ﬂfun Elmﬂms I e :
tion for mitary use, i polce hacop- | | APESE Ll D e e Sk
ters or in commercial flights over popu- | | [ Yes! Please send more information right away! Weather And Water Resistant

lated areas. Business aircraft with quiet
Drtws and engines. ay be Wsﬂm L‘dﬁss . * Ideal Cover For Farm Equipment,
using lower-cost fuels City Machinery, Sports Equipment,
! L ) Seate il . Grain, Hay, Contracting
Operating costs of stationary engines Equipment, Tools, Or Any
running 24 hours a day year after year Material Kept Out Of Doors
become very important. Saving even l » Used By Painters, Masonry

pennies per hour can make 3 new FREE Companies, And Many Schools

a clean coal-burning engine would be CONDITION: BRAND NEW
i e o moc power | (7 CIGAR SAMPLER KIT| | & | Uhoseds Gaed
plants. He Is presently working on an | |The World's Most Expensive Send me

IO T Wi, SIS S CigarTobaccos | | === m—“s?}”;

tionary power plants that could burn
We searched the |Imported
tobaccn markets to find the World's . 8" x 10° SE.HDI

dry powdered coal.
The conversion of fuel into energy is

resently restricted to narrow bands of mosi expensive cigar tobaccos and — 110’ x 12'[emesss| $6.75
:.IB}.E Lhit will bum in conventional D T e l— 12" x 16’ $1ﬂ-5ﬂl
engines. Any liquid fuel, and even pow- vintage crop of 1958, basutful mild l_ 1 E‘1I X EIJ' [e7e-585] 1 ?-5“'
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Gerace cycle. If the fuel has a high smuggled Cuban ssed. All bianded — 26" x 55’ [sseess] S?4.50I
ignition level, then the compression of by expairiate Cuban Cighr makers X 60’ (55551 $89.00
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charge burning. Detroit engineers To make new inends, |l send Kbt o, ":‘::“" o
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postage and handling

if nol delighted, return the empty
box and I'l refund your $1. You
¢an't lose, the risk is mine, U.S.A {
onky and 1 1o & customer,

of an ignition system. The use of lubri-
cating fuels could also extend engine
life and reduce maintenance.

The engine's final destiny may have
little to do with its design, only econom-
ics and tha availability of fuel in the 21st
century. It took decades for the Otto and
diesel engines to be developed into
useful machines, and they are still be-
ing perfected today. If the Gerace cycle

WALLY FRANK Lid. Dept. LL 140
58 State Street I
|

Westbury, N.Y. 11580
Send 1., Print Meme, Address & Zip

I HARBOR FREIGHT

proves more powerful, cheaper to oper- e e e B et e P e SALVAGE CO.
ate and has the running life of today’s .[ 3491 Mission Oaks Blvd., P.O. Box &015
four-cycle engines, then it will be the R e e 1l Camarilio, CA 93011-6015

| TOLL FREE 800-423-256T7 T555

prime mover of the 21st century. PM
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Careful maintenance and cleaning keeps videocassette

leaning your videocassette recorder

(VCR) entails more than wiping

off the top with a dustcloth. To maintain

sharp pictures and crisp sound, you

sometimes have to get inside and clean
the tape mechanism.

What makes a VCR dirty? The princi-
pal culprits are the oxide particles that
shed from your videotapes and attach
themselves to components of the tape
transport mechanism. Other factors are
airbome dust and household fumes.

Fortunately, wvideocassettes today
don’t shed as much as they used to, so
cleanups will be few and far between.
When should you head for the cleaning
tools? When you notice persistently
noisy pictures or muffled sound.

Commercially available cleaning car-
tridges—the kind you use just the way
you play a videocassette—do a reason-
ably good job of removing oxide depos-

140

BY WALTER SALM

its from the VCR's tape path. In fact,
they're all you need if your VCR is the
front-loading type.

The construction of front-loaders
pretty much seals them off from dust
and fumas. Older top-loading VCRs are
more vulnerable to airborme contami-
nants because of their comparatively
open design. So, you have to get under
the hood occasionally to give your top-
loader a good, thorough cleaning.

VCR manufacturers discourage do-it-
yourselfers from poking around inside
the machine. They feel it’s too easy to
damage or misalign the delicate video
heads—and they're right. If you're
careless, you might need a trained
repairman to undo your damage.

Because the manufacturers don't
want you puttering around in their
WVCRs, they do not make any technical or
servicing information available to the

recorders in tiptop shape.

consumer. But if you're a reasonably
careful worker, you can perform the
simple maintenance chores outlined
here. If you're really serious, you can
perform more complex repairs. One
publisher offers service manuals for
most VCHs. They're available for $8
from Howard W. Sams, 4300 West 62
5t., Indianapolis, Ind. 46268. Request
the Photofact for your particular brand
and model of VCR.

You'll find that it's pretty easy to get
the cover off the VCR. Typically, there
are two or three Phillips-head screws
toward the rear of the top and one or
two in the back. The case cover should
lift off in one piece.

At first glance, the innards of a VCHR
will baffle you. Whether your VCR is
Beta or VHS, you'll find the video head
assembly mounted on a large, rotating

(Please tum to page 142)
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d sets in ona. . .all organized and
labeled in & sturdy steel case. . .and all
yours for one unbealievable low pricel
B60-Piece Set of Wire Gauge Size Bits from num-
ber 60 (.040) to number 1 (.228)

—"

T

LiiLilh

26-Fiece Set of Letter Size Driﬂ Ensfmm.ﬁ

ﬁiiﬁww

-1151|F'|‘+P"|- e
HﬂmﬁﬂufFﬁMSﬂnBﬂaMiﬁE'
(-062) to 112" (.500) in lrﬁ-!"mmmanu

B Mada of M 2 roill- furged steet hard:emd o Hmk
wedl CB6-64 on the tips
B Coated with black cdde 50 bit runs cooler, lasts
longer
B Meets or exceeds industry Standards 150, DIN
B Steel case has fold-out trays with labeled index
Whather you're a home-handyman or professional,
you can drill the exact bore sizes o meet Federal
Specifications, the Unified Form Thread Standards
— any technical instructions caifing for a specific
hore size. This set is that complete. Has avery bit for
every bore size to tap threads up to 127 The exact
bits to instalt blind rivets, solid rvets, grommets,
sheet metal screws, threaded inserts and rivels —
hundreds of fasteners.
What's mare, these are among the finest HSS bits

made. Rugged, dependable even under severs frade-

shop use. That's why we warrant each set for a full
5 years.
Then wihy the low price for such high qualiy? Vol-
ume buying and direct shipment cut our costs a lot.
But the main reason for the low price is, quite
I frankdy, 1o entice you fo just try us with an onder,
Because we've found — if someone will just place a
single order with us — odds are good that they'll
"get hooked™ on gur uniquely good prices and ex-
pansive tool line. And we'll have them for a customer
for years 1o come. That's why we include our big
new catalog in each shipment.

Each TRADEMASTER set comes
with a assigned Serial

Number. . .and a full 5-Year War-
ranty Certificate to record it.

plus
shipping
and

handling

115-PIECE DRILL BIT SET

he most complete set of trade-shop quality High Speed
Steel (HSS) drill bits on the market. . .

at an unheard-of low price!

Average
retail price is
over 52001

Qrdar

FOUr o

oY you musl be 1008

oy back

Fill in the order foran and miall with yous check,
money order, company purchase order or credit
card information.

For fastes service, credit cand customers can
call Toll Free 24 hours a day, seven days a
WeEk. B00-228-5000 (in Nebraska,
B00-642-B777)

D:nﬂi; 1985 DR .. Indusines, inc

"'TH.ﬁDf:M#STEH 5. 8 trademan
ol DAL incissties. Inc

satisfied or

3 FREE GIFTS leong

We'll do just about amythimg 1o get you to try a set
Order now and we'll sweeten the deal with these
aifts: & handy Drill Bit Gauge plus a Key Hole Saw
phus a Surprise Free Gift! All 3 are yours absodutely
FREE TO KEEP, even if you relurn your order!

FULL 5YEAR WARRANTY
For an advance copy, wiite 115-Pece Dl Bit Set,
DRI Industries, Inc., Dept. 72353, 11300 Hampshire
Fve. 5., Bloomington, N 55456-2496.

78353 i —— : MAE-138
SPECIAL OFFER COUPON
hnmurmummmwu
mmm'pmiwtrhrlmvhhuw mummwm
Sard arvd sk remitance
INDUSTRIES D.A.L IRDUSTRIES, INC., Dapt. T9353, 11300 Hampshire fve. S-n mm::ﬂ MH 55438-2438
Check methad of [O0ZR50T) Shinme_________ Ti5-Piece Diill Bit Setjs) o 575 each « §.
" | harve: my check or money ceder for the -
e R L, e S
umHUﬂanummm; PAY THIS AMOUNT—TOTAL = § 2
Charge i foc American Express Yy P 30 B S T
Diners Club | Carte Bianche
Card Humbas — Exp. Date L.
amea sig 1l
ame g asly 1 phaging armie
Address 00
TR S ]
City Staie Zip.
L 1 choon't wikah b corchee mow, But please send me your catalog. Nve enclosed 51 (retundabie wa first oder) (D000S87E)




Fawer o hawe monay maong Dpcarundies been 5o
gl for quakted Locksmehs Now lecratve lar
ok and key busingss fus 'mnchada msa

Mk SeEk Mone pmiecion

Yot Twara’s anly ene Locksmith 1‘
| Tran 3l Home — f.‘db:“‘t'lﬂ-l mmé
Wou're i Business nEady 40 BN of 4O
D0 an héur 3 lew ahdr o Begin ol
Beiagw's shommcal Trenag aivanage of wday e
usprecedanted npoOTUNSEs 0 Locksmithing for year-
e EXTRA E = spam ime — or fgll treen 2
hgh-profil husivess of your own Hundieds weve
Irinad hans dooe 50 cén YOU! AN wol pus peotes-
witnl ey Machne gwen you with course Thate pleg

memulwkmm THE MONEY
¥ eyl for Tetrament — Qood jobs. koo
SEND FOR EXCITING FACTS — NO DBLIGATION!

FREE
—\  10717FIELD BLOG., KANSAS CITY, MO. B |
5"\ PLEASE RUSH PREE BOOK “Keys T Vowsr Fustuare” |
=

STEEL RUST REPAIR PARTS

Restare your Chevy ar Ford truck to showroom con
dition with American-made TABCO sieel rust repair
parts. Also available for most Japanese, European
and British cars

Send $3.00 for illustrated catalog. Matled 1st class
[refundablel. Dealer inquiries invited

0600 Sclon Industrial Parkwsy

TABLC O o o Cecin, Onn 34130

(216) 248- 5151

Craamental (Fanerete
Mewa . ..

Book about Aluminum
Malds with prices and
production trade secrets
direct from world's larg-
el mold manufacturer,

COMCRETE MACHIRERY COMPANY

P. 0. BOX A9S . HICKORY, N, C. 23600
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M~~~ im™mi

OQC/1ini

THE AUTONOMOUS ROBOT

IS NOW PRICED FOR
EVERYONE!

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot.

Or, for
convenience,
b start with
GEMINEX,
our starter
kit, and
expand to
GEMINI
later with
upgrade kits.

-

Either way, -
Buy a piece of tomorrow
TODAY!

CALL or WRITE For Qur FREE
Brochure.

ur‘:l:m:‘fiu:m
9104 Red Branch Road
Columbia, Maryland 21045
{301)730-1237
Telex B7-T81

VCR TUNEUP
{Continued from page 140/

stainless-steel drum that sits at a crazy
angle. There are numerous guide
posts—also at odd-looking angles—
saveral guide rollers. roller pins, a cap-
stan which squeezes the tape against a
pinch or pressure roller, and two stacks
of stationary heads. One contains the
erase heads. The other houses the audio
and sync-control heads.

All of these components need to be
cleaned. We've identified them in the
photograph of a typical VHS model.
Beta VCRs have the same parts, but
their layout is different. Beta or VHS,
you should familiarize yourself with the
tape travel path by playing a cassette
with the VCR's cover off (this is possible
on most toploaders). Note the compo-
neénts the tape contacts. These are what
you clean—after you've ejected the cas-
sette and unplugged the VCR.

Hard-to-reach dust

Before you clean the tape mecha-
nism, look for accumulated dust in
hard-to-reach places. If you've got a
mini-vacuum with a small, flexible pick-
up hose, use it. Otherwise, commercial-
ly available canisters of compressed air
(used for cleaning cameras) will do.

For actually cleaning your VCR's
heads and tape-transpori components,
get long-stemmed cotton swabs and a
bottle of head-cleaner solvent from an
electronics store such as Radio Shack.

These cost asbout %3. Bathroom
swabs will not reach where you want
themn to, and will leave globs of cotton
on the parts. Also, household rubbing
alcohols contain impurities that might
cause damage. Don't let the clerk force
a demagnetizer on you. Contrary to
myth, VCR makers insist demagnetiz-
ing is unnecessary with today's video
and audio decks. Ditto for lubrication.

Once you've cleared out the loose
dust, start swabbing—wery carefully.
The swab should be damp, not sopping
wet. If you saturate the swab, flick off
the excess aleohol. Clean the minuscule
video heads on the drum with a horizon-
tal motion—not up-and-down.

Rub gently. These heads are delicate,
and should never be touched with ob-
jects that could scratch them. Similarly,
never foul them with a fingerprint.
Rotate the cylinder to move the other
heads into reachable position by touch-
ing the top only. Your VCR might have
just two heads on the cylinder or as
many as five. Clean them all.

After you've swabbed the wvideo
heads, go on to clean the other parts.
The order in which you clean doesn't
matter, but following the tape path is a
good idea. Just be sure to start a fresh
swab as soon as you see dirt on the one
you're using. P
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Texas Lady Makes $9,000 In

First Four Months! Georgia Man
Starts Broke And Builds $150,000
A Year Business From Scratch!

YES!

PEOPLE WHO NEED MONEY ARE

MAKING THOUSANDS AND THOUSANDS

OF DOLLARS!

AND IT WO

N'T COST YOU

A CENT TO FIND OUT HOW YOU CAN
ENJOY THE SAME OPPORTUNITY!

People all over America are joining a unigue money-making
organization. And the results they're achieving are fantastic! Evelyn
Rosales of Texas made 89,000 in just four months. Danny King of
Georgia started broke — and had a $150,000 year! John P. Mendez of
California has taken in as much as $20,000 in a single month!

WHOLESALING BU

il you want o make money, SWMC
will Whovw you how W prowite pou
wilh gwarything. Marchandms Ang

And Richard Spier received
1, Dll'lll in the mail in a single

What is this money-making
organizition — how does it work?
and how can you join?

Well, pay close attention, be
cause that's the subject of this
article,

The crgamization’s name s
Specialty Merchandise Corpora-
tisn. And, while SMC has been
helping people make money for
over i years, you may never
have heard of it because it
many benefitdi are available
only W members.

A Unigue Concept That
Lets You Make Money
Right From The Start!

Specinlty Merchandine Corporn-
tion makes s products avail
nhle anly to i members. A few
such products are pictured on
this page FPopular top-quality
credit-card size calculators for
only &1 sach; n gonuine, henuti-
fullystyled diamond nng for
only $4.85; super accurate mens’
and |adies” fashion-designer
quartz watches for only $2 each!
In all, over 2500 quality tems
that 'H'T-llj' SMC members have
the right to distribute. With cash
profits a8 high as three, four,
evan five times vour low cost!

No Personal
Selling Required!

Our producta are priced far be
low whaolesale—and the quality
nnd vanedy 8 Bo outain H -
that ne real “salesmanship” s
required. Many members wrile
o tell us that our products ac-
tually sell themselves, especially
when they follow the detalled,
slep-hy-slep instructions we pro-
wide in over 20 proven programs
And some of these programs,
Like our Mail Order and Catalog
Sales plans allow you o make
money working entirely from
your home, without any personal
selling at all.

Are You Interested
In Making Money Fast?

=11 o, yuu'u want to mail in the
coupan on this page. As soon as
we receive it, we'll resh you our
comprehensive  money - making
repart, along with 8 special invi-
tation that will allow you Lo join
SMC without a single cent of

risk on your par

This report i yours abeolute
ly free. There is no cost or ohliga-
tion. And no salesman will ever
call and bother you

The report you get free wnll be
the very same detailed money
making report that has sigried
other SMC members on the mad
o financial secunty

CHOOSE FROM OVER 2500

FAST-SELLING

Credit Card Sire
CALCULATOR

cost 53 00

Cnly

ITEMS IN STOCK!

Indoar  Quldodr
THERMOMETER
Your Cost Cmiy

delafed SiEp-by-step  natCtoNng
You danl need special expenerce
of slucalion And you Can gl Fian-
a0 wiEhoud @ vl o Rancisl nem

Ewityr Foasiel of Tess made
§5.000 in har find Tour manthe. She
says. 71 only wesh | had discovansd
SRAC. hang B0 "

HERE'S PROOF! THESE PEOPLE HAVE
SOLVED THEIR MONEY PROBLEMS
AS OWNERS OF THEIR OWN SMC

SINESSES

Durny T M wal Gods shen
i SEAPISG Dol waills SRC H g gur
proven money-making plars that el
him gereeale @ Quick cash income
wilFOut invisling & Sl in invenlcey
And e hsd @ 3150000 penr

John P Mender used SMCs s
chsive whobssaling pla 19 (nks @
A misch 88 50,000 in 8 ergle morgh
He says. 1 can’l imagirs sryone be-
coming an SMC shokmalsr and not
making miorsy ©

Halogen
/ Aute SPOTLIGHT (Plugs Inlo
[ p Cigaretie ngm-a::] su.ung
mnidle Powar
:' Mm“""“ JUMPER | youis
cases | SR95
'fﬁl.lf 4“ Srmp-Srarg Onky
Cast u““, Your Car Thru The
Cigarette Lighrer
Genuing '|'nur L
PORCELAIN s Eu
CLOWN '\\.- I-.r
Yiger Y
Cost Only MAGNETIC \
55 rmgimn s \
2 No Keys! f UL Approved
Your ¢ ko AIFLESS
Cont 1 6 5 PAINT SPRAYER
Battery- DDI'IM Oinly &'y Your Cos! Only
DELUXE PENCIL X
EHARPENER 8-Pack B0-Minute 154480
'-‘our s4F5 | CASSETTE Tares -
WITH CASE = r
S Your Cost Only | GESRE™ | 100-BELL
RING WINDCHIMES

Conn
Oinly

Yaur
Cost
Cerely

Yaur

5495 51 30

COMPHEHENSWE REPORT

The very sumie free report that
helped Mary Ellen Hendon of
Coloredn io earn three o five
tames her salary as a teacher
The free rt that allowed
Glima [YAblan of Hawadl o
muike over 8500 in & single day
The very same free report that
enabled a college student, Fred
Parker of Ohdo, to amaze his
husiness professors by bringing
i am muach o8 §7 000 tn a anH|r
misnth!

Your Free Report Will
Tell You Everything
You Need To Know

To Gel Started!

You'll learn how to stari yiur
own mail order business that
wou can operate rght from your
vwn kitchen table— sorting out
thousands of dollars in checks
thut people send you in the mail

You'll learm how wou can
muke hundreds of dollnrs in &
#Irll{]l' EYETUNnE In Yoar own
home just by following our de
Lwiberd, step-by-step instructions,

You'll learn about our ex-
clissive merchandme racks that
enrn money for you automatic-
ally —day in and day out How

to make hundreds of dollars
every weekend ot local Nes mar-
kets and swap meets. How to set
up your own SMLU Caetalog pro
gram that will ket you make
maney without investing a cent
in merchandise

You'll learm sl this, and
much, much mare, Toeo much, in
fact, o even begin o tell you
nhout in this short article

So send for wour free report
now, And maybe we'll soon be
telling others about your suc-
cess. Jusl as we're telling you
ahout Bobby W, Ford of Tennes-
see who made 870380 in a single
hour. Bernardine W, Wilson of
Arizonn who made 8250 in n
lmq:le wiek A.ng\el Santos Jr
of California who gave up his
restauranl business because he
expects to clear $40,000 this
yenr through his SMC mem
bership. And Cordelia Osui, a
Califormia  housewife, made
51200 on a single sale,

The list of people who have
made money through thar
SEMC membership goes on and
an. But, before you can make
meaney 88 an SMC member, you
have to do one simple thing—
mail in the coupan on this page
and gt your free report!

SPECIALTY MERCHANDISE CORP.
9401 D Solo dwe., Dept. 40156

I Chatsworth, CA 51310

= YOURS ABSOLUTELY

FREE!

=4 Gel your copy of our famous report

that's started others on their
Road to a Fortune!!

g0l staried on the road o8 forune

%

HAME —

ADDRESS

CITY

Yow hei e imberesten’ in makimg money fosi! | want to see how olbhers

Hush ms my FHEE comprehenaive

repurt on how | cam slant my own wholssaling businesa. | understand
ibhere's fo oblgation, and ne salesman will call

STATE Fd L



BUILD YOUR OWN
ROCKET MOTORS!

-

|I * 40 POUNDS THRUST!

* HFTY CENTS EACH

* BUILD A DDZEN IN AN EVENING!
| R TIT T T

g rmed e arid

Sand 52 00 to
Degit. PM-8 TRE TELEFLITE CORPORATION.
11620 Khiching 5. Sunnymaad. Calll. 37388

il

HF‘ 3 'i Hn N

Turn Logs Into
Lumber — And Cash

Portable = Precise

Accurately
cuts a log
30" dia. X 18’ Iung

W = iadad

g
CARE-A-VAN Co.

2451 Tomlinzson Avenue, Bronx, H.Y. 10481

Phone (212) 331-8970

Portable Steam Glnmr_-\"
Stegm in B ssoonds

Ennhn, Alr Fifers, Lewn bowers.

Su—&'r guaraniea on fing bow, colls, Lises -
soap, propane fired. WL 120 Ba. Aul

pump raquined on iow waler pressum

WEDCO MFG. INC., Dept. M-16
P.O. Ba u,mnr
L] est Broadway, _j

[ oL

e _
ot = | " Lt
Ncwirnm‘-iurm‘. ﬁﬂ Ilbmlmlrmunmu\dnrg;-
nal 13 #. moded. Agsembled or kit. TE0-15001bs. Ready
to tow. Sleaps 4. Color Catalog. Send 43 1o Burro, |

12778 Co. Rd. 43, Chaska, MN 65318 PMRAS

TORS. TROVELT TRLERS
F FRATS JLICH

FREE CATALOG
DISCOUNT PRICES

ENGINE CITY
Ly So, Dept PF
Wrrmapcis, WP
2T 24088

INSTALL YOUR OWN
SATELLITE SY

$1,000°S WEEKLY

Home Business Directory
Exciting Free Details. Write:
Box 2019-PM
New York, NY 10163
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Bandsaw Mill |

MUST LIQUIDATE

AT FAR BELOW DEALER COST!

FAMILY PAGEII

_'_‘—'—-—.
Communication/

available to doctors and &

Al Home:

Call children home from the
grownd with the push of a
Signal your child fo merely
the neighbor's house for a
Stay in touch with family

rage for important phone ¢
On the Farm:

= Home-Based Transmitter] P
household outlet.
& Twn Porlable Recaivers! Dur

and charger are included

= 1./2 Mile Range or Moref Deg
graphic conditigns,

ltam

High Technology pageng systems have long been

xecutives at an ex-

pensive price. Mow wou can bring that same
technology into your home at a very small frac-
tion of the cost! Due to a bankruptcy, we are
now authorized to liguidate this family com-
munication system al FAR BELOW dealer costf

nesghiorhood play-
button!

“phone home™ from
message!
mambers at home

while you are out in the yard!
Bring your “family” machanic in from the ga-

alis!

Gall farm hands in from the barn, instantly!

lugs into standard

able vinyl coverning

and belt clips. 12-hour rechargeable batteries

= Personalized Codingl Prevents interferance with
similar paging systems in neighborhood

& Electronic “Beeps™l You can send TWO different
signals; for “come home"

or “phone home.”
ending on local gea-

«'Warning “heep”| Lets receiver fwearar know
when he/she has wandered out of range!

H-596-63124.02

Prica sulsisct 1o changs after
EO days. Ohler void outside
original 48 statss

Cradit card custaman can ordar
24 howss » day,
T diyi & ik

Your check i welcome!

C.O.M.B. CO.®

Band __ Family P 8] ot 81

Accl Mo

ari:logad, (Mo deleys in
oxsing orders paid by chock, thanks to TeleChech_|
Charge: T MasterCard® [ VISA O &m. Ex. [ Dénara Cluls

by phoma,

Toll-Free: 1-800-328-0609

Nn dlh-.lun ordurd pasd sy check
—

—— — —

{m-rl'l' E96-63124-02
146156 28th Ave. N, /Minnsapolis. MM 55441-3367

B sach plug 84 sach for

shipping and Iundllni’:l innasots esdents sdd 5% sales
. SHow 3-4 weeks for delivery. Soery, no C.0.0. orders.)
LMy chach or maonay onder i n proc-

Exp.

PLEASE PRINT CLEARLY

Ea——
HINTS
FROM

READERS

Nn-splll funnel

Make a funnel of a soap bottle w0 pour oil
into a truck engine, Cul a side out of the
lower half of the bottle. Place neck in the
ol filler pipe and pour oil through cutout.
| —Alice and Robert Tupper

Prolonging fences

ROTTED |

STEEL FENCE
POST

| GALVAMNIZED
PAIL

Even though the supporting posts have
rotted, you can add years to the life of
| wooden fences otherwise in good con-
dition. Drive a steel fence post normally |
used for barbed-wire enclosures into
the ground beside the rotted post. Drive
galvanized nails through slots in the steel
post to secure it to the wood post. For
mare stability, install a second steel post
on the other side of the wood post.
—C.M. Luchessa
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WORTH WRITING FOR

LOOKING FOR IDEAS ON TOOLS, HOME IMPROVEMENTS, HOBBIES &
MORE? CHECK THESE LISTINGS, THEN USE THE COUPON BELOW.

100 TOOLING AROUND

Ralmike's 304- catakog

mnﬂ specialties. Includes cut-off sawi

ir?‘m ling, tumiﬂPJgrinding and more.

prices. ;gm (Relundable on first order.)

101 A REAL PICK-ME-UP

The go-anywhere, do-anything Ford F-Series and Ranger pickup trucks

are described in two full-color catalogs. llustrations and photos bring to

life the trucks that are built Ford Tough. Free

102 CAR RESTORER'S BIBLE

The Eastwood Company's 70-page Spring 1985 catalog contains

evarything for antigue and spacialty car restoration. Also includes new

tech article on pinstriping technigues. Free

103 EMLARGE YOUR VISION

Relieve eye slress when you do detail and precision work with Precision

Optical's magnifiers. 32-page catalog includes over 16 magnifiers for

reading, sawing, crafts . . . helpful to jewelers, crafismen, homeowners,

do-it-yourselfers. Free

104 THERAPEUTIC LUXURY

Watkins Manufacturing wants you to know about the therapeutic lusury

of the Hot Spring Spa® faaturin?eth& exclusive Moto-Massage™ Jet.

Complete catalog lists product Tealures, specilications. modals and

operaling costs. Free

105 HOUSEHOLD INVENTORY RECORD

Handy folder from Allstate Insurance r:mvides a room-by-room inven-

tory record for your personal property. Includes tips on identifying lost or

sFl en property and a place o record where important papers are kept.
ree

106 TOOLS OF THE TRADE

Nstrated 16-page tool catalog from Aliway Tools contains an exten-

sive listing of saw blades and saws, woodscrapers, knives and blades,

putty knives, painting scrapers, accessories and sanders. Free

107 CORROSION CONTROL

Meutra Rust, a non-toxic, organic liguid-compound, is the do-it-your-

selfer's defense weapon against rust. Three-page flyer gives product

information and explains theory and process. Fres

108 THINGS ARE HEATING UP

An alternalive healing mathod offered by HAHSA - Heating and Heat

Storage Apparatus - s described in an illustrated four-page brochure.

Both a fumace and a heat slorage system, it can be buill 1o complement

the design of your home. Free

108 GRAND ILLUSION

24-page brochure demonstrates how small rooms can be made to

appear larger with the exciusive use of mouldings. See the results in

detailed betore and after shots. Includes do's and don'ts. £1.50

110 GO BRONCO!

Meat the exciting Bronco and Bronco 1l in these two full-color catalogs

from Ford, Ford workmanship, handling, specifications and safety fea-

lures are discussed. Free

111 A LESSON IN FAN CLUTCHES

Imperial's G-page pamphlet is an informative discussion on how the fan

clutch operates. Explains the function of the fan clutch and how to tell

when il should be replaced. Free

112 ENCYCLOPEDIA OF HAND TOOLS

The complate selection of over 2,200 Greal Neck hand tools, illustrated

and daseribed in this 144-page catalog. Screwdrnivers, woodworking,

finishing fools, measuring tools, craft, automotive tools and more.

F2.00

details over 940 “ofi the shell” short run
, E.D.M. drilling/tapping, bor-
mplete specifications and

113 THE CUTTING EDGE

Qlison Saw's new brochure provides safety tips and general how-10's

such as choosing the correct tooth style and set, proper blade langth

and speed for cutting wood or other materials, plus basic troubleshoot-

ing. Includes listing of Olson saws and blades. Free

114 HANDY HOME'WORK PRODUCTS

Disstim offers brochures about three products designed to make your

wark projects easier: the "Stapmate” folding, aluminum all-purpose

stepladder; “Hook 'n Hand” storage system featuring snap hooks;

“Scru-Drill” adjustable wood screw drill and countersink. Free

115 PERFORMANCE PARTS

Brand new 80-page catalog available from GM Parts. Featuring “per-

lormance parts,” part numbers which are available through GM deal-

g:‘s. Separate sections on Chavrolat, Buick, Pontiac and Oldsmaohile.
50

116 WOODWORKING STOP N’ SHOP |

This catalog from 173-year old Albert Constanting & Son contains

3,000 items for woodworking and hobby work. Fine woods, tools, fin-

ishings, unusual hardware and crafts are oftered in this fully-illustrated

116-page reference guide, $1.00

117 DUAL-TOOL SOCKET SYSTEM

Each Test Rite Matrinch® socket fits both inch and the

ric size. 4-page brochure illustrates and describes how

help save you money and space. Free

118 THE ABC'S OF CEDAR SIDEWALLS

20-page step-by-step illustrated Wallbanger Pocket Guide from Red

Cedar Shingle and Handsplit Shake Bureau describes sidewall appli-

cation of cedar shakes or shingles. Tools and equipment, rewalling and

overwalling, single-coursing and double-coursing are discussed. S50e

118 A CATALOG OF SERVICE

Comprahensive 1&%& lists nearly 200 popular service man-

uals offering repair in ion for almost any type equipment. From

snowmabiles to chainsaws . . . outboard molors to tractors and more.

From Technical Publications. $1.00 (Credited towards your first

ordar.)

120 POWER TOOL SOURCE

B4-page illustrated catalog from Porter Cable displays full line of por-

table electric tools: saws, sanders, polishers, paint removars, scraw

drivers, drilis and more. Complete and detailed specifications. Free

121 THE DEVIL CAN HELP YOU DO IT

This 10-page folder from Red Devil takes you through the proper pro-

cedures for installing or repairing drywall. Covers planning, preparation,

tools and finishing touches. Free

122 READY FOR TAKE OFF

You're up and away with AViation Publishers' brochura on building your

own plane from a kil. Select from no ficense uliralights to racers, aero-

ﬁtﬂn and fighter replicas. Brochure includes 200 makesz and models.

123 POWER TOOL GUIDE

This 266-page book from Dremel contains hundreds of photos and

charts showing how 1o get the most from Moto-tools, Dremel power

tools, attachments and accessories. Contains guick-fix ideas and pro-

ject plans. $7.95

124 THAT IMPORTANT OUNCE OF PREVENTION

Chemical Specialties Manufacturers Associalion believes preventive

car maintenance is cheaper and maore effective than later corractive

action. Fact sheet includes how 1o maintain and restore paint, glass,

vinyl, rubber, chrome. Free

uivalent mal-
frinch® can

lar Mechanics 8/85
Box 1718, Sandusky, Ohio 44870

Ploase see Bl | eceve the dems chocked Deiow

[] 100 $5.00 — 105 [ 108 $1.50 ] 113 117
10 C1e [T 110 114 L] 118 50¢
1 102 1w CmMm 1 115 $4.50 ] 119 $1.00
1103 J 108 [0 112 $2.00 ] 116 $1.00 ] 120
104

Marne (Plasse Pral)

Thias Coupon Expires October 31, 1685

—_ 11 Taotal money for priced items S

122 §1. :
% 123 :T.g Setvice Charge $ 50
- 124 Total money enclosed $

Total items requested $

Addrass

Tawn

Slwn

Zip Code

{Piaase send cash, check or money ander made oul 1o POPULAR MECHANICS, ND stamps. please)

Note: Popular Mechanics processas you

r requests for the above information and forwards these inquiries to the organization making

the otfer. Each company mails the materlal directly. Your order will be on its way to you within 90 days.
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AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES

LASERS. PHASERS for shish waswy WEEOns, BRI
l:uum; holography., clsd writing amd visshie light beam

dication, PLASMA TORNADD, FORCE FIELL, 10N
"|I- MO, KON MOTORS, LIGHTNING GENERATION
TELSA COHLS. ANTI-GRAVITY . MAGNETIC IMPULSE
GUNS, INFRASONICS and ULTRASONIC DEVICES
SHUCE sml STUMN GU'N PROJECTURS [of jriraniul peodi
won SEE IN TOTAL DARKMESS. LONG EANGE VOHCE
THANSHMITTERS. DIRECTIOMAL MICHROPHONES, IN
TRUSKIN IMETECTORS for sevuriy. SATELLITE TV.
ENERGY asd INSECT RODENT KILLERS, REPELLORS
for the home. SEND §1.00 FOR CATALOG OF PLANS
KITS AND COMPELTED [TEMS TD

INFORMATION UNLIMITED
BOX Ti6, DEFT MS
AMHERST. NH 0331

# He Ip: Pravent Fira ® Mo Corrosion ® Mo Rust
q,;_mh Dut » Easy Installation

-l*ﬂ:

e
-mamrm
... ,ﬂ:,_..t W — ffl

S

Sengitive deleciors Iocale the
rarg and valuable for fun and 1-800-54 75511
arolit, §99.85 & up! WHITE'S ELECTRONICS

Dept, PA-6 Swee! Home, OR 97386

C-'lif Toll Free.

M
JET HELICOPTER manua

LOW - COST DESPONS / ASSEMBLY METHODDS
- Gl.m-u ons persn-pie 8 Veriosl teks-olf & lendag
Hand-1eol comstreciion @ Can bt Tosn withen
i licenss & WUssd low -osl Tuel

_\\’

CONETRUCTION WAMUAL
Lompletely Hminlm —

Only 10100%
(1] [}
i E.ILM-LF:","EH .,.,""':*"";.5‘ i Outstanding How-To, Electronics, !
AT W B ’ Computer, Avlation, and i
e s i ot v s i 1 |} Automotive books! Over 700 titles. !
T ,-P | TAB BOOKS Inc. DEPT. Pax.-85 i
53w FRAE weth 11T aednet H Iulb FiET E- P.0. Box 40, Blue I.Hp Summit, PA 17214 1

NEW BOOK OF WOOD/COULD i

created by professionals in
fine woodworking. Complete
plans_ working with wood hips,
plus the fascinating stary of
redwnod 5395

rl ------------1
] Erclosed is $3.95 ]
Piease send me a copy ol the
i Redwood Book of Woodi Could i
1 {CA residents add 6% 1ax) ]
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i Address :
Ci
[ 1
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Affordable. Ready to Asn:m ble.

A Morderey Dome @ the home far all seasons. Engi-
misgrd i kit boem dor the novice bulider. AR pasts and precus
ansd cotor coded . Prices start ar 37995

Sendd now for Monteriy Domes 100 page colos Catales
& Plans Book $8.00.

Please send my 100 page copy of Monizrey Domes

| Codalog & Plens Boeh. Enclossd I 38,00, I
Ao please send oo the Monterey Domes Bosic Hame

l Assemibly Monwal lof an additionsl $5.00. Thank You, I

Hame
Address
CHpStateip
Send Ta MONTEREY DOMES |
. 1760 Chicago Ave., Dépt. ACHE
- o Plerside, Calif 92517

N |

A murror mounted near the center of a
window so that natural light can illumi-
nate the user's face is a useful and
inexpensive bathroom accessory. The
mirror shown is fastened to the lower
sash of a standard double-hung win-
dow with a 'fs-in.-dia. bolt. The bolt
slides through hole in the mirror
bracket and into a hole bored in the
sash, You can pivot the mirror laterally,
ar flip it o the magnifying side when
desired —Walter E. Burton

V-block guide

HYDRAULIC JACK REPAIRS

A Buminess of your cwn
Earn white you lsam &l Foma Mikons ol Jaces in g
SARo. frocking frms sic Feod SBrWDNg. Wi ShOW U
H. et spane bmo m yoor hasement or ganmage: By
st I-"'h’ for mapcharecs

pider Mo P

HYDRAULIC JACK INC

N Naw DONUR BT

Minn. 55318 Dept. Fois
F.D.P.M. 57

BUILD BIZARRE BIKES

Buald your own Super beoees and
irdes. Mumnam irames. "1I1
weiding Easy to build, 1
for beochare and list of nlans Y

E.T.

FREE CATALOG!

[ &6

Ve om Yaom 1"
BLOCK ,OR TO SLIT

ug” Na=
| - T o é O O
B Ik e
SIDE VIEW TOF VIEW

| made a guide for drilling in round
wood or metal stock by cutting a V
shape in the bottom of a rectangular
block. The V was angled at 30° from
both sides of the block, You can rip the
V on a table saw or use a V-groove
chamfering bit in a router. Then, bore
the desired holes through the flat sur-
face of the block so they fall in the
middle of the V. To use the guide. hold
the round stock and block together,
then simply select the proper hole

— Honald Schilling
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QUIT YOUR JOB or START PART-TIME.
- Chimney Sweeps Are llrgently Needed Now!

My name is Tom Risch. I'm go-
ing to show you how to make
$200.00 a day saving people
from dangerous chimney fires.

This is serious business. People are paying
$45.00 1o have their chimneys cleaned, and the
average sweep completes the jobin less than an
hour. You can make $200 a day part-fime—
$1.000 or more a week full-ime. Now befare
you turn the page, let me explain,

Tens of milllons of people are burning wood
to supplement the high cost of oil, gas, and
electric heat. There are now over 50 million
woedburning chimneys in the U.5. —an increase
of 10 million in only one year.

As a result, an estimated 34,008 chimney fires
killed almost 1.000 people last year and de-
stroyed over 180 million dollars in property.

Thousands of chimney sweeps are needed
now.

Time Bomb In Your Chimney

A dirty chimney with about a quarter inch of
soot contains a highly lammable substance
called Creosote. [f a spark from vour fireplace or
woodstove ignites the creosote in your chim-
ney—watch out! The draft gets stronger and
stronger, and before you know it, the entire
inside of the chimney catches on fire.

As the fire grows in your chimney, the draft
also Increases to a tremendous velocity, The
heat, generated from the draft and the burning
crensote reaches a ternperature of up to 3,000° F
which is hot enough to melt the mortar holding
the bricks together. Secondly, small flaming balls
of crecsote loosen from the side of the chim-
ney and are projected out of the top with the
force of a jet engine

Like a roman candle, these flaming creosote
balls shower the area. Some land on your rool,
an your lawn and on your neighbor’s home. The
excessive heat of the chimney can catch the
wood framing of your house on fire.

The only way to avoid a disaster like thisis to
ciean the chimney before it catches fire. This is
where you come in.

Chimney Sweeping

Here's a new business where you can earn
maore in one hour than most jobs pay for a whole
day. More in one week than a lot of people make
in an entire month. You're the boss, You set the
haurs and best of all, it's fun. You'll work your
tall off, but the business will be your baby, I've
had people tell me that the August West Chim-
ney Cleaning System literally changed their
lives. Not just because of the money they are
making or the fact that they use more lvory soap,
but mainly because they are motivated. They're
doing their cwn thing and loving it.

How Much Money?

Recently | telephoned some of the people we
helped get started in the chimney cleaning busi-
ness. | wanted to find out—first hand—just how
well they were doing, Here's what a couple of
them said. . ..

Dave Richison, Ohio

“The 3rd quarter of this year [ did $23,000.
The 4th quarter | did $24,000. We should hit
between 55 and 60 thousand this year.”’

“*‘Home heating is now the number one cause
of residential fires. Eighty-six percent of wood
heat related fires originate in the chimney.
The demand for qualified chimney sweeps
is skyrocketing and now is the time to get

started,’” says Tom Risch, Founder and Pres-
ident of August West Systems, nc.

Chris Nestor, Massachusetts

My first day on the job, | cleaned seven fire-
places. Now, after sweeping over 8 000 Aues, |
still look forward to going to ‘'work” every morn-
ing — six days a week, all vear round.™

John Moszulski, Canada
“Last month | worked 18 days, and | made
2.600 bucks!"”

Ed & Mo Simonson, Texas

"We're very pleased with it. We're making a
dream come true. We've always wanted some
land, and thanks to chimmey sweeping we now
own 30 acres.”

Just what do these people do to eam that kind
of money? Sweep chimneys. Six to eight a day
if they're full-ime. Two to three an evening, plus
ten or so on the weekends for those part-timers
who keep their present jobs, Since the average
charge is $45 for the first and $35 for each addi-
tional in the same house, it's easy (o see how
John Moszulski made $2, 600 .00 in 18 days!

The Height of Technology

How do you clean a chimney? You do it as
quickly and efficiently as possible, The more
chimneys vou can clean in a day the mare lives
and loss of property you'll save. And how do you
do a good job in record time? You use the most
advanced system available— The August Wesi

tem.

One of the key elements in the August West
System is the SootSweeper. This machine is a
high-powered, high-volume dust collection unit
that was designed specifically for cleaning
chimneys, New filter technology is the key fo its
efficiency and dependahility.

Other key elements of our system are an
assortment of high carbon steel brushes, spe-

cially designed fiberglass cleaning rods (that let
you do maost jobs from below), an easy-to-fol-
low handbook with everything from advertising
to chimney design, a bi-monthly newsletter,
telephone consultation and much, much more.
| don't have room to go into all the details right
now. Ourinformation kit will explain every-
thing to vou
10 Years of Dependable Service

I'd just like to say that many years and a fre-
mendous amount of devotion have gone into the
development of the August West Systern. We are
a strong, national company with thousands of
dedicated sweeps in our network! You can join
us and count on us to help you build a business
you can be proud of We take pride in the qual-
ity of our equipment and service to you

Sweep John Moszulski says, Mot only do |
think your Systern is fantastic, but | am also
totally impressed by the way vou treat people
who have bought your Systern. | have just fin-
ished my third 31000 week—on a part-time
basis.”

To Sum Up, Then...

Sweeping chimneys may not exactly be a
“Lazy man'sway toriches” . you’ll werk hard —
but the pay is exceplional, the demand is stead-
ily growing, and new equipment and methods
make the job far easier, faster and safer than ever
before. Perhaps best of all. this is one of those
“dream’’ businesses that so many of us are
always looking for: a cash business with flexible
hours, low overhead and a reasonable start up
cost—figure about 31800 to get started.

And don’t forget, when you run a small busi-
ness out of your home, you can take tax deduc-
tions for that portion of your home you use for
vour office and work area, as well as car pay-
ments, phone bills, utilities and anvthing else
wou use in business.

As a matter of fact a lot of sweeps pay for their
system in lax savings alone

FREE Information Kit

Find out more about what It's like o be a chim
ney sweep cleaning 25 chimneys or more a week
dust call TOLL-FREE 8(K)-225.4016 and ask for
extension 217. 'l rush you a detalled information
kit with the complete August West Story and your
33%a RPM record entitled, " Now Hear It From The
Sweeps.” We urge vou to call us at no obligation,
TODAY.

| Call TOLL-FREE 800-225-4016 1
| ) August West

Ask for extension 217

|

I or write: Tom Risch i
| August West Sysiems }
| 38 Austin Street i
Box 658, Dept, 2177 Bystams |

I

I

Worcestar, MA 01601
Yus, phease nush me your FREE information kit
Name

I
I
I
|
I

1T T Zip v ersemensmssssan |
Fhane |
— Copyright v 1985 August West Sistems, Ine. — J




28 Ways to Help You
Qualify for the Job You Want

Free Facts about
Diplomas and 2-Year Degrees
Mow al home in your spare
time, withoul any previous
expernance, you can frain for a
roney-making career...even
?e! a Two-Year Degree. Send
or free career lacts about the
exciling carger program that
interests you most. You will L
receive color brochure and information on
employment opportunities in the field you
choose. Mail coupon today and see how easy it
15 1o train at home for a great new career of
advancement on your present job.
SEND FCIH FREE FACTS!
!- Hmmalimll Comrespondence Sdnﬁ-]
| WRaub) 1., pes7s, Scranton, PA 18515

I Sand free facts and color brochure how | can Study at home for
I thie caneer | hawve chosen. No obiigation. md salesman will visd

LERIE

you. CHECK ONE BOX OMLY! l
| BUEINESS TWO-YEAR CAREER DIPLOMA PROGRAMS |
DEGREE PROGAMS Bopkkeening
Busingss Maragemam Drafling
l Aeeguming Aur Condtomng
Markehng—Sakes & Adwerlsng & Ralngeraton
| S Finaree Etiomes
TECHRICAL TWD-YEAR Eeincan
DEGREE PROGRAMS Gienaral Law Erdarceman
Magranscal Engirdsning Br1

E:m?u:.g W g Smad Busnpss
il Engineening Techno
l 'El!-::rﬂnngllfnﬁnﬁm L) Tn'ﬁ:aw-.- mm

Drill a water well
or a free-flowing
spring in your
backyard.

Have all the
pure fresh water
you want...FREE!

Ower 99,000
home water wells
drilled this easy,

low-cost way

since 1962!

1-800- 821-7700

{Ask for Operator 5832)
dr .ni.u: cowpon and mad TOOA K

|
|
| =
I
s g VY B R .
- . 5832 Anderson Road
| = Soveyee Rapai K Opeliks, Alabama 36802
l " Catering Gourmet Cooling Sur & Magging I EREE Brochire
Microcomputer Regan : Il-' R " ' | I
| Auto Mechanas inesd & Nulrilges I | T I
I WM GE I i i
I ADDREES I S
| |
I CITYSTATE 1P I | Cory-Seaea-Tip I
h—l——l—---———----—ﬂ Lﬁﬁ_ﬁ ________ flm

BAND SAW BLADES §

DESIGNED SPECIFICALLY FOR

Portable Band Saw Lumbermills

BLADE 114" wide x 035" thick with 08"

looth spacing

PRICE 1= %.10 per inch of band length

plus $1.85 weld charge per bladge.
COMPLETE BAND SAW BLADE LINE

MINIMUM ORDER 510.00. Add £2 50
per order for packing and shipping,
MasterCard and VISA acceplad.

TO ORDER Fhone or write to

BUCKEYE SAW COMPANY
P.0. Box 14794, Cinti., OH 45214
1-800-543-8664 [Except Ohio)
1-513-621-2159 (In Ohio)

ELECTRIC AUXILIARY
Lawn Mower Starter

Irstsils on 1% s 8 hp Briggs
Seratrang WITH LP-PULL START
DMLY, ilar  sstde-pull, Séars
Tecurmseh, Ward, Toro et sand for
Brochuesl Imarails = misubes with
P wimpie bools. Use any 25 amg
dnll with 38" chuek. Morsy back
guarantas. $14.95 ples 8200
l.lrll'luqe Chagh on morsy onded (o

JDSUCO
SUE MARYST VALDOSTA GA TIEN

«d”

|48

FREE
GARDEN
EQUIPMENT

Free your garden equipment of
lomie, corrosion-causang Spray
lubricants wilh Fraeway. Save
yourseif money and extra work!
& Special mon-boms formuls
* Will not corrade aluminem oo
any nor-lerrous metals
* Sabe for use around gardens
and pat areas
* Odorless, clear and will not
stain clothing or other abncs
* Alk-aluminum can wan't rust.
To aeder, send $4 75, plus 51 .00
postage & handling (NC resi-
dents inclode 415% sales fax) for B
each b4 oz, can, fo: Hylec, Dept
1a7 P, Box B8, Washington,
NC 27889 Card holders call
TOLL-FREE 1-800-422-5639 and
azh for Ex1. 157 In NC 1-800-
682-8520. i not compledely satisfied. return un-
used poslan wilhin 30 days for 3 complele refund

DEALER INQUIRIES INVITED,

S35 iyler A Diweaso of Maciney indutines. I

Free

Fund
Raising
Ideas
Catalog B

Each year, Revere Company heips
thousands ol school, church, civic and
social groups (just like yours) eamn the
money they need. Our colomul catslog
coniasinsg all of the lalesl. most lucrative
products and programs available to fund
raisers. You can have a free copy senl
direcily lo you simply by calling loll-iree or
malling this coupon. Order now!

1-B00/528-6050 Ext. 147
in Ariz. 1-800/352-0458 Exl. 147

Revere Company
Department Q90
Scranton, PA 18504-0119
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SUPER CARBURETOR
BIG VB GETS 72 MPG
Compauter Verilied, Learmn How To Build
: Your Own High Mileage Carburetor, Too.
Send 22¢ Stamp For Free Brochure!
H L A INDUSTRIES - DEPT PM
#2 BOX 35SE

EEHG GREEMN, MO HE:

ELIWIMATE THE “DO IT YOURSELFEAS CURSE™ WiTH

CARRY-LONG™ Enacies you i camy ing fems
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BUILD A BIKECAR v,/

The Amaging Mini Car Bisit with
Bicycle Pana' Elocing-Podal
Powarec! Fun 1o Deive
Efdy 1o Budd®

PLANS §7.95

il Wil F it Dl

EF‘DIFITFM.N cO.

P.O. Bax TOTT-A, Endlect!, NY 13780

BASEMENTT
FLUSHES UP To Sewer or

No Digging Up Floors—Installs Easy,
Write McPherson, Inc.,

Box 15133  Tampa, Florida

ROM PSRN G AEPLICA WODELS  oee
, OF HIBTORG FAEARNE

x :'g"lmuﬁj —

1=
CAORLE

SATALOG u-.ul-t.: -utn.- w o
RATHER el DOy GAMARNTELD &0 LRNESA 8 73310 I E

BE A MASON DEALER and sell our
made spart and work boots to you

bors. Eam Instant cash commissions from
£10.00 1o $20.00 per hour Absalutely no restment
required. All you do is show the full-calor Mason
calalog to your customers. Let them select from
over 400 styles of footwear for men and women,
Write for details,
Send for FREE Sales Kit. Mason Shoe Mij. Co.
Chippewn Falls, WI 54774

SeﬂMasonSpoﬂj\j(
ey J P §

HAS-DH SHOE MFG. CO., Dept. F-680

-::prmhn.msqm
'Mwmmmntmnmmﬂlmﬂmmu '

Aman-E i
Wy

i H

IF YOU LOVE TO COOK OUTDOORS
ITSAGRILL! ITSABARBECUE! IT'SA SOKER!

ASSGALLON DRUM/
COOKER-SMOKER
IN KIT FORM
*59.95

STANDARD KIT
FIRST TIME EVER IN KIT FORM!

PROFESSIONALLY DESICNED, EASY-TO-ASSEMBLE.
YOL) SUPPLY THE DRUM AND SIMPLE TOOLS.

WE SHOW YOU HOW. COMPLETE ILLUSTRATED
INSTRUCTIONS.

KIT CONTAINS 50 LBS. OF PRE-CUT, DRILLED

AND FORMED STEEL PARTS THAT BOLT TOGETHER,

FOR DETAILS SEND FOR INFORMATION KIT.

VN ﬁ P.0. BOX 79086 H
LT |-

CLEVELAND, OH 4307

BURG-ALERT
IS HERE!!
ELECTRONIC THEFT DETERRENT
Looks like an expansive alarm system, but

only you know |18 secret. Simple 1o Install,
sasy o use

Blinking rad LED Indicates the device |s
activated. It's enough to make any thiel
think twice before entering YOUR car, van,

truck, boat or house. Send a check or
monay order for $11.95 plus $1.50 shipping
& handling to:

MARSHALL-EASTMAMN ASS0C., LTD.
2554 LINCOLN BLVD., SUITE 1038-PM
MARINA DEL REY, CA 80291
Calitarmia residants add 8% % sales (ax
Fleasa allow 3-4 weeks lar dellivedy.
Money back guaraniaa il not satistied
BATTERIES ARE INCLUDED

kay machineg,

locks, keys, parts,

Get these professional advantages al no exira cosl
when you take Locksmithing Institute training.

BE A LOCIKSMITH!

Learn the money-making art of

due to rising crime. The Institute,

Locksmithing! Home study with the

famous Locksmithing Insti-
fute is like an actual ap-
prenticaship...
OWN well-equipped
lock shop. You work
under a Master Lock-
smith instructar, re-
ceive your own eleclric

picks—all al a price many grad-
uales say would be fair for just the
instruction!

START NOW!

In mare weeks you can be ready 1o
make money copying keys or in-
stalling locks. Later, you can get
inta even more profilable areas of
locksmithing. Our course also in-
cludas a special unit on Fire and

gla: Alarm Systems—another
field with new earning potantial

in your

ol course, can’'t guarantea you a
job or income, bul we have suc-
cessfully trained thousands of
men and women with basic me-
chanical aptitude in this most
essential profession. If you can
study at least 1 hour a week, we
can do tha same for you. Write us.
It could be the key to a naw futura!

Approved by N.J. Com-
missioner ol Education.

| State Approved Diploma.
e

#—x

\\

<» LOCKSMITHING INSTITUTE

=3 Established 1948 = Division of Commercial Technical Institute
Little Falls, New Jarsay 07424

-

GEM @
SEND TODAY FOR FREE BOOKLET

r----.---.- CELC LT LT T P L P R L LR

TO: Lockamithing Institute, Dept. 110-085 Little Falls, New Jersey 07424

Y'The lessons,
materials and im-
structors were
EXCELLENT . . .
| really enjoyed

[
I have alread L] »
master keye : '
e daar 3 Pleass send FREE Op-  NAME - .
hm“ElL“m yau rpraser b A : partunity Booklel and  ADDRESS R _ :

see my locksmith course is the Locksmithing course. Am 2
practically paid for! | was Relling my friends about the §0 5_3"“'“ IB“D"_ mate ciTy ——n
never so enthused with les- course, as i1 is well worlh : rials. Mo abligation. No Bty S =

i tirg life!™ the luition.™ A — -

SRS in my :LIIrIH Lll‘.lr'll. Al & fuiti Frank R. Bishop, : salearman will call T !
Arusa, Calif. Halt, Mich. = a
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $6.25 par word payable in advance each insertion. Minimum insertion ten words.
Baold face capitalized words—5§1.00 per word additional (First word set in Bold Face &t no extra charge, Zip Code Free.)

The next available issue to placo an advertisoment in America’s No. 1 Classified Section is OCTOBER. The closing is AUGUST Sdh.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10016.
Fleass indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order. Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must furmish 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.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

SINGLES CLUB Organunng Guede, Informaton, THS-C,
Box 3752, Resion, VA 22000

SAVE on parls or Lawnmowers, Minibskes. Karts, Cham-
waws, Smad Engines. THOUSAMNDS OF PARTS. Send 53.00
For Catalog. Saw-On Parts, P.O. Bex 231, Somenalie, Mass
02145

PUBLISHERS' OVERSTOCKS. BARGAIN BOOKS 2,000
mies, sl subjects! Free caiaiog Hamilon, Box 15-A. Falls
Village, CT 06031

PUBLISH Your Boak' Jom our successiul audbors. &R sub-
pects mwiled. Pubicy. adverising. beaublul books. Send o
laci-hiled Dookied ard ee manuscnpl repor. Carfion Press,
Degt PMT, 11 West 32 Streed, New Yore 10001

MEDICAL INSURANCE PROBLEMS? Send For HOW TO
COLLECT ON YOUR MEDICAL INSURANCE. Medicans,
Groug, Parsonal. Sond 59 95 MO Or Check To Insirance
Heip PO Box 1884 Provo, Litat B4602 please prnt

SAN DIEGO! Jobs. Housing More' 51000 RGA. 405 W
Washenglon =50-B. San Dego. CA 92103

MAKE £50.000 a yasr rebudding decarded wishars and
drpers. Star n your own backyan. Complete dotails 512,95
Mike Moore, 12 Scotl Lane, Aockiedge, Fl. 32555,

CHILDREN"S BOOKS: Firsi guality. hardcover books, dis-
tounied mhd snpped posipad.  Emoyabie chidren's books
o pur lamidy o yours. Froe cadalog. Chedren’s Colecton
PM, 1380 County Rgad 150, Ehzabeth. Colorado BO107

CATALOGS

TWO BLADE WINDSHIELD WIPER. Positive BLADE s
ing for relinble squesges wiping. Elimngle thal hazardous
bl driving ireneal o rairy dave, raveling Iremstats High-
wiy spesds. and hit by theown waber and road dit when pass-
ing o baing passed by cans or frucks. SASE lor crcular, Peler
Spoth, 230-25 Bth Ave., Beliwoss, New York, 11426

200 MPG Carburelors. FACT o FRAUD? A Spacial
Feport. Mow only $6.00 Spacial Repor, 304 San Miguel, 51
Charles, MO, 63303 Moneyback guamniss.

MEW CAR BUYERS: YOUR CAR MIGHT BE A LEMON,
Lirchesr i [mwes of /st slates, pou can gel your money back il
you have propar records, For inlormaton and valuable forms
prapared by afiomeys, send 5500 1o: Consumer Forms &
nlormaton Sorvices, g, P.O. Box 11737, Miwauses, Wl
321

EMERGENCY FAN BELT KIT. Replacs & muising beR in
mirutes without toals. Avod costly road service or lawing
OMLY 38056 posipaid. Pumps Plus. Inc. Box 2524
Bioomingdale, N.L 07433

COMPREHENSIVE USED CAR BUYERSSELLERS
GUIDE. Valuable lacts aboul buying or sailing a used car
Save'make hundreds. $3.95. C.G. Services, PDB 235,
Bargersvilla, IN 46106

ALTERMATOR Generator FHabuwiding Book,  Prce
Hadelund Enginearing. Box 26024, Las Vegas. NV 88128

PARTS: Army Jeep and buck parts. Spars Pars &
Equpmani Co, PO Box 751, Lesngion Kenbucky
40587-0751

CARPETS, lop, shocks, suspensan pamns lof sl cars 1835
1960, Free calalogue. Kamer Aulo Products, TEP Monme, -
Boomon, M 07005, BOD-56- 1054

IMPORT AUTO PARTS - New and Aemanulactured ai Bar-
gain Prices. Send 32 00 for catalog. Stata Year, Make & Mod-
el ol Car, Same day senice. Sach-A-Deall Box Z381,
Aochestar, MY, 14823

ASTROSHIELD POLISH: Shines, Protects, Restorea Col-
ar. Threa Year Money Back Guaranes! Only §11.85Cuart.
Box 76, Vaihalta, NLY. 10685

SWITCH HITCH. Pul trailer with Lunetie Eye behind vehi-
cla with Ball Hich. Adspts 174" or 2 BALL TO 7" 1D EYE,
£45.00. LWS, Foute 8, Box 108, Lake Wylie, 5C 29710

MOTALDY Aing Valve Job While Driving Guarsnised,
§309, wo §17.50 posipaid Andris, Bon 34081, San
Francisco, CA 54134

FREE AUTOMOTIVE SECURITY CATALDG: Larges!
selection awailable, Do-i-Yourself, Pagens, alarmsa. hood:
locks, glass delectors. Alow 4 weeks Immediale Dalivery
Send 51.00. Aulomotve Security Equipment, Dept. 2. P.O,
Baw 382, Prainesw, New Yok 11803

SMONEY MOUNTAIN KNIFE WORKS has over ong mi-
hon knives and cublary dems al wholgsale prices. 52,00 gets
you our gear catalog by lirsi class mad The Knile Cadalog,
P.O. Bar T14PM, Severvite. TN 37862

MOWER Deck Trmmer and Tdar Kits Use Your Oid
Engene’ Greal Savings' Catalog 52 00 - Arlundable. Blackick
Serice, Box 5 Blackick. Ohao 43004

WOODDEN playground sats Catalog ol plans avalable,
$2.00 handhng. (Aliow s woaks) Seems Like Old Times,
Ing.. PO Box 2225 Woodbndge. WA 22183

50% DISCOUNT on fasfuon eweiny, Free calalog. Eva's
Depd PML 1685 Spairy 5 Forgs. Westiake, O#H. 44745

FREE Gadge!l. gift cataiog Bendey House, B17 New York,
Martnsburg, W 25401

FAEE CATALOG - BEST IN THE INDUSTRY
A COMPLETE CAMERA STORE IN A CATALOG
OME ol the World 5 Grea! Calalogs. and # (s pholographic
Sand to Portor's Camera Store, Inc. Box 628, Dept. PM,
Cadar Falls. lowa 50513 for your Free Copy (LLS. Only), 112
tabilosd sire pages tsad with 4,000 fems many of em exclus-
vl AR very unusual Plus popular brand CRManas, |Enses,
fiash, elc, af discowni prices. Huge inveniory, fast senace.,
grent packagng. You must see & 1o believs it. Order your Free
copy lodhy

LIKE working on your wahocle with CHRYSLER 2.3
ENGINET Then youl love the TRANS FOUR OWNERS
GROUP! For informalion, send & business sized SASE o
TA0G, Box 208, Raksigh, NC 27602

EMERGEMCY TOW ROPE B4e” = 17 Fi with STEEL
HOOKS and durable bag for runik storage. $8.95/EA. DELIV-
ERED. M.C. Twine, P.0. Bax 1847, Mownt Airy, M.C, 27030

SAVE GAS! TIRES! MONEY New Devics morions Tee
Pressure - Free Automotive Repon - Eurcwood D208, Box
267, Claveland, NG 27013

AUTO Parts Winaolesals For Detalls Send Large SASE To:
Frank Shockley Ent, P.O: Box B, Pannssiukan, N.J. 08110

IHGENIOUS METHOD, CARRY LOADS OMN CAR TOP,
4xh SURFACE, FOR IMFORMATION PICTURE. CARTOP,
BOX 52-2276M, MIAMI. FLORIDA 33152

INCREASE mdeage 50% on your digsed. Informahion $1.50
Hahn, 315 Northaast 18, Owatonna, Mn, 55060

HYDRAULIC JACK Repair Manuals and Kis. Catalog
$2.00. Hydraulic Jack. Inc. PO, Box 18, Apoord, NY
12404,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

HOW TO QUALIFY FOR FREE AUTO REPAIRS - Detated
book anly S6.00, Thacker, Box 8336134, Rchardson, Texas,
TH083-2613

SPECIAL REPORT, Preventive Auln Marisnance on
american Cars. Send 52 00 10: AWM, P.O. Box 53, Lancaster,
O 43130

HOW o lind an honast car repair shop in your area. Cul bis
by 40%. From ngws. Auto Owners Co., Box 87T 1M, Savannah,
Georgin 11412

DISTINCTIVE Gifis. Gatalog $1.00 Rafundabile First Order,
Zekda's Gils, Box 65204, Washingion, D.C. 20035

AUTOMOBILES

BUYING B new car? Be propared wilh invoica prce infor-
mation. Send $10.00 and make'modal toc Prices, P.O. Box
B6T, Wiggins, M3 38577

METZ LUGGAGE MOUNTE. Irstall on Roof or Trunk Lid
Stainiess and aluminum with fock. $7TB05 Send sed
podressed stamped enwelopa for pictures. Box 27304,
Indiangpolis, ndiana 46227
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TURBO Mins vacuum, Plugs nght imfo your ciganatte lighler,

but powarful, idend for cars, boals and campers.

SATISFACTION GUARAMTEEDY Send 51485 to Dave
Meritt, 4427 Sipckholm, Cincinnati, Ohio 45244

PTFE TREATMENT Coats Engsne With Warld s Slippanast
Substance! Improves Pedormance'  §10.45  Teknol
Corporafion, Box 22961, Derver, Colorado

AUTO SUPPLIES & EQUIPMENT

IGHITION PERFORMANCE MONITORS. Free Details!
“Lightnin’ Bug.” Boo @86-8PM, Condoer, Colorads B33

G0 Kats, Minibikes, Atv's. Kits, Parts, Enginas. Lowesl
Pricag. Salection, 72 Page Catalog $3.00. Refund-
able, Mart World, Dept. C_, 1488 Mentor Ave., Peinasville,
Crhip 44077

B40-Mini-Bice K8, Go-Mars., Frames, Engines, Wheals
Clutches, Tews. Including Moped Pars and Accessories.
Mare Pars-Lower Prices. 1885 Wholesale Catalog-52.00.
Kans & Kits, P.O. Bex 1028, Maywood, NJ OT80T

BUILD Electronic Cycle Alarm for $15.00, Plans - 52.00
SASE, P.O. Box 452, Mew Berdin, Wi 53151

MOPED parts and accesscras - send §1.00; Mayfield
Mopeds, 5851 Mayhald Foad, Lyndhurst, Ohio 44124,

AVIATION, HANG GLIDING

AVIATION VIDED WWII Through Vietnam, Calaleg 52 00,
C.AV. P.O. Bow 47 Burlingame. California 84010

DESHIN Budd Airpianes, Hang Gliders, Senplilied Publica-
tions. Brochure 206 McCoy Aircrafl, 12820 5. Figueroa, Lo
Angales, CA 90061

(Cominuesd on next pege)



AVIATION, HANG GLIDING
{Continued from preceding pege)

HOBBY HELICOPTER. "Choppy” Lilrahght Single-Seat
Hescaplar. Simplified Conatruction—Motorcyche Engine. Bra-
churs $3.00. Polynova, Box 670M, St Aemi, Quebec. Canada
JOL 210

BOOMERANGE—INCREDIBLE RETURMS! You can do
H. Exciting! Order your FREE Calalog Now! BoomerangMan,
1806-1 M. 3rd., Monwos, LA 71201

MASTER Guide To Small Homebullt Helcopters $6.85
H-C Guide Publishing, Box 50485, Midwest City, 0N 73140

SPACE & ASTROMNALTS

GRAVITY FIELD GEMERATOR, gravilational polarity.
UFD operabon, designs. 37.77. Box T7M, Skamokewa. WA
BRE4T

SPACE VIDEOS ' LASERPRINTS / WALL MURALS Cat-
i §1.00 includes discownt offer. M Corporation-Pid, Bos
18807, Bafimore, MD 21211

SPACE TRANSPORTATION SYSTEMS REFERENCE
Eaplasna All Shuttle Systems. 280 Pages, 100's Photos. Hard-
bownd. Embossed Cover, $24.95 ppd. Card Orders Cal Now
1-800-2648-6384, Apogee Books, 26 Lesmill Road, NOC-M,
Targrio, Ont. M3B 2TE

HOVERCRAFT

HOVERCRAFT Plans Al Sizes. Catalog $1.00. Unversal
Hovercrall, Box 261, Cordova, llnois 61242

AERO-CAR Amazring Hevereratl buill easily with ordnany
tooks. Lawnmower angire powar. Carmes one man plus. How-
e, Mes forward, backward, Sideways over ind snow witer.
Compiete consireclions plans and  brochure.  $8.85.
Agro-Progects, Box §118P8. Chnlon, Mew Jersey 0BE0S

PEGASUS: Hover over lields, parking iots o any surfmoe
tha's tat and hard in this loating machine, Build it yoursed lar
ahout $150 worth of phywood and pair and an cid lawnmower
sngirm. Tha Pegasus has a 7-Fi. Da. and hovers 107 above
thi ground. A gallon of regular gas provades 3 hours af fiyng
lirme. PL-1B00 - £8.95: Sand Order To: Popudar Mechanics.
F.O. Box 1014, Radka City Stabon, Mew Yok, NY 10101

€8S, RADIO & HAM EQUIPMENT

POLICE Scanners, Bearcat. Regency. HPA. Box 19224,
Desrvwar, CO. 80218,

STEREQ, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-io-find 45:pm hit recards
from Bue last 40 years including pop. country, rock, and soul.
Send 32,00 lor calalog Yo: Amencan Pie, P.O, Box BB455,
Depl. PM, Loa Angales, CA. D0066

TV & VIDEQ EQUIPFMENT
MOTICE: USE OF CEATAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SATELLITE TELEVISION ANTENNAS complete deladed
plans for home constreclion by anyone. 5500 Jansan
Elecinonics, P.0. Box 188-8, Dundes, OR 87115

ENJOY SATELLITE TELEVISION. Save money wilh easy
puaranised, do-i-yoursall amenna  planskits. Eectians
knorwiedie not necessary. Send 51.00 lor catalog ar $8.95 lor
"Congumar Guide o Satailte Televson.” GFI-36. Box 8108,
Missoula, MT 52607

SATELLITE TELEVISION SYSTEMS, Wholesals price cal-
alog, Send stamped envelope. Saeilite Warehouse, A.D. 4,
Box 273, Clarks Summil, Pa. 18411,

CABLE TV EGUIPMENT. Jemald, Hamba, Zenilh— rméiy
others. Factory Units Lowes| Dealer Prices. Complete illus-
raimd catalog, 5200 Pacilic Cabe Co.. Inc., 7325 Reseda
Bivd, Degt. 102, Resedn. CA #1325, 818 7165614

EVINAUDE - 1984 Bargaing . . , all sizes . .. 52.00 handling
. . Seont McCulioch pans . . . Elsctra Manine, 610 Mesrick
Hoad, Lynbroak. Mew York 11583

CAMPING EQUIPMENT & TENTS

FREE Proi List. Ouasty Camping, Backpacking Accesso-
nes. TEMPLE MOUNTAIN SPORTS, RD 2. Box 245, Canral
Square, MY 13036

QUTDOOR EQUIPMENT

BARBECUE; Rotating. Heavy duty, Gesrmotor driven,
Stainless Steel. Sand $6.00 for pholos, instructions: buid or
buy. RAEO. POB 279, Milford, M 0BS48

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

HEW D[rscovery Bulds Muscies Fast Withou! Weights!
Wiite: VAT, Box 53028P, Mitwaukes, Wi 53202

KUMNG-FU Free Lessons. Send §1.00 for Poslage. McLisa,
Bax 1755, Dept. PMASH, Honolulu, Hawas D606

BIGGER, More Powerlul Muscies - fasier!! Free Bookist!
Unsversal, Box 66844, Detrost, Michigan 48240

SATELLITE TV BYSTEM. Buy demct and install yoursed!
and Save. Prces stat al §595.00 Call or wrile ioday hor gur
Free bookiel end prices. Video Chowes, 1155 Jon Rd.,
Beftelonée. PA 16823, (814) 355-T538

BLILD Your Cwn Satellile TV Recaiving Systern and Save!
Inshucion manuals. cincwd boards, kis' Send stamped enve-
lopa for indprmation: XANDI, Box 25647, Dept. 28, Tempe.
AZ 85282

SATELLITE Systermn $595. indoemation §1.00. Starink,
2603-16 Artie, Huntgville, AL 35805

SATELLITE TV Marna Brands - Low Cost Catalog 52.
Anderson Satelide TV, 1081 Woodlake, Lawrencaburg, Ky
40347

SATELLITE TV—3Ge1 the facts! install yourssll” FREE indor-
mation. MEEW PM3, POB 18315, Austin, TX 7760,

SATELLITE DISH INSTALLATION AND ALMGMMENT
GUIDE. $2.00. Boyd, Bax 14830, Cakdase, CA 35361

VIDEOS all types 3200 brings &l Afron's Video, 528
Sauth High Swesl, Wes! Chester, PA 18382

CH MODIFICATIONS, Conversions, Books, Plans, Kils.
Caislog $2. CBCI, Box 31500M, Phownin, AZ BEO4E

CB MODIFICATIONS, Lingar Planbook. Kis $1.00 nehand-
able. APS, POB 263, Newporl, RI 02840, 401-848-5827

ELECTRONICS

ELECTRONIC EAVESDROPPING DEVICES. SURVEIL-
LANCE AND COUNTERSURVEILLAMCE. GIANT CATA-
LOG $1.00. HUNTEREX, Box 12822, WINSTON-SALEM,
MC ZT117-2822.

GOVERMMENT Surpius recaivers, Irgnsmiflens, Snooper-
scoopars, parts. Calalog 25¢. Meshna, MNahami, Mass.
Q1908

LASER and MIGHTVISION surpius. Fres Calalog, Meredah
Instrumants, 6517 Waslava, Glendale, AZ 85302

COMPUTERS & SOFTWARE

FREE Programs! Commodores Timaxes TIE9-4ATRS-
B0's. EZTRAEZRA, Box 5222MAL, San Depgo, 92105,

FREE Softwara Calalog: 1BM, CPM, Apple, Commadora.
Dynacomp, Box 18129, Rochester, N.Y. 14618,

BEGINMNERS GUIDE TO PERSOMAL COMPUTERS illus-
trated bookiet $6.00. Personal Computer Workshops, Inc.,
1025 W, Arrow Highway, Sulte 210, Depl-PMES, Glendos,
CA @i740

PERSOMALIZED DUSTCOVERS with Monogram, Free
Calsiog, AC Marketing, Box 23348, La Puents, CA 91746

CABLE and Sgiefite Equipmenl, Whalesale Prices. HMR
Sales, 221 East Cameback #1, Phoeniz, AZ 85012
602 003-03096.

HOME SATELLITE TELEVISION Wholesaie 10 tha pubbe.
Send 5$5.00 for catalog. Dwalars Wanted. Wholesale Saleiliia
Bupply, Box 1044M, Lake Oswego. OR 97004,
503-246-8335.

CAMPERS & TRAILERS —KITS, PLANS

BLILD YOUR OWN - Traved Trailer - Fifth \Whneeiar - Mator-
hoima - Camper - Pickup Cover - Plans - Pattems - Kits -
Catalog 1 - Glen-L R-Y's, 9152PM Rosecrans, Box 756,
Befifower. CA S070E.

SPORTING GOODS AND EQUIPMENT

AVOID TROUBLE travalng or bickpacking. Eliminata Haez-
ardous Bactena! Dink PURE WATER worldwide with 5 drops
MOMN-TOMIC Molecular Liqud Ouygan. Mew TRAVEL RES-
CUE KIT. Small—Irveluabie—Guaramesd. Complate mfar-
mahian FREE. Lie Cualty Products, 6333 Pacific #5010-8,
Ssockion, Califarres 95207

SOCCER BALLE WHDLESALE wrile: Des Enterpnises,
Deparmant 8, 18 Kalhy Drive, Havarhill, MA 01830

FISHING, TACKLE, LURES

FREE Sinker Mol Catalog over 100 molds 25 shapes.
Casmnan's, Box 250PM, Wast Mawton, P& 15088

GUNS, DECOYS, HUNTING

RWS PRECISION AIRGUN PRODUCTS - Air Fifes. Air
Fisdols lor Adults, made in Germany, with Lideuma Wamranty.
High Cheality - Muisterhugein Match, Supampaint, Holiowpoint,
Hobby and Standard Paitets, Plus Targets, Traps, Scopes and
Accessorigs. For Nisw 1985 Precsion Products Catalog send
£2.00 for 151 clags, 31,00 lor Ird class delivery by Dynama
Meibel of Amevica, Dept PM, 105 Sionahurst Court. Northvale.
MJ 07647

BATTERY REBUILDING SCHOOL

BATTERY Asbuildng And Recordiioning. Infonmaton
Free. Swn Banery, 10415 88, Ssbning, Florida 33870

ENGIMES For Mowers, Tilars, Ete. Free Disc wnl Catalng
Enginas, 168PM, Ashland, MO 85010,

SkiD-Loader Replacement angires and parts. Save. (812)
H38-5404

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS-PLANS-PATTERNS-FRAME KITS - 200 De-
signs - 4th year - §' 80" - Phywood - Fiberglass -Sieal - POW-
ERBOATS - Cruisars - Sportlishers - Houseboats - Hydno-
plines - Funabouls (Canoes Kayaks) - SAILBOATS - Day-
sailers - Trallessailers - Mulbhuls - BUPPLIES - Epoxies -
Pokyesters - Cloth - Foam - CATALDGUE $3.00 (Admail
$4.00) {Book Amateur Boathullding $6.00) CLARKCRAFT,
16-F Aqualane, Tonawanda, NY 14150

MAKITA ELECTRIC TOOLS Save 20M—40% Sand 53.00
Cadaiog, Handling {Refundable) Deect Tool Salas, P.O. Bax
A, Allen. Kantucky 41801

TIRE repair ioots, supplies. FREE catalog. Gemplers, Box
E17P, Stoughton, Wi 535839

UPHOLSTERY SEWING MACHINES

BOAT PLANS - PATTERNS - KITS - Hundreds of designs -
‘Wood - Fibargiass - Siesl - Sailboals - Powarboats - Canoes -
Kayvahs - Rowboals - Duckboats - Dones - Houseboats, Sim-
ple, Briabeu-piaven methods. Instruclions assure prolesson-
al resulis! Huge 152-page catalog $3.00 (54.00 Awmail).
Inciuges Free “Boabuikding Suppees” Catalog - Descound
Prces! - Fastenings - Fiberglass - Resms - Glues - Books
Investgale “Poxyshisld “Poxygig” wood epoxy Syslem -
Manual - §200 GLEMN-L Marne, B152 Aosacrans. Box
TEEMF, Belltiowar, CA 90706,

UPHOLSTERY Sewing Machines with Walking Feat, com-
pinta maady o use-—oniy §498.00. Thompson Model PYW200-
AVAILABLE FROM YOUR LOCAL DEALER, of arder direct.
[Master Charge-Visa). Datho Mig, Inc., P.O. Box 12170,
Lubiboch, Texss T8452—Phone: (B0G) T44-6774

{Continued an next page)
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MACHINERY, TOOLS & SUPPLIES

4" METAL Cutiing Lathe $104.50. Tam. 15048 Proctor,
Inclusiry, CA 1746

SMALL FOUNDRY Furnacses, Supplies. Fres litarsiue,
Pyramid Products, 3736 South Tih Avenus, Phoenis. ARZOna
B5041

STEEL, Alwmenum, Brass—Sheel, Bar, Shop Supphes,
Plans. Wite: CEL, RAY, Box 163, Cameron, IL 61422,

BEST Pnces, Woodworkess Machinery Calaiog, Fres.
Mckilligan, PMCAS, Johnson City, N.Y. 13730

WORLD'S LARGEST CATALOGT Three pounds 704
pages. Evary Tool, Supply, Machene |magnable 5500
Aetundatie. McKilkgan, PM-8-85, Johnson City, New Yok
13790

BEST Counlry Furmiluwe Plans. Catadog 51 .00 (relundable).
Hammesmark Assocsabes. Box 201PWE. Floral Park, Mew
York 11002,

CEILING FAN WOBBLINGT Maintenance, oparabon and
batancing guide by cailing Tan professionals. $5.00. Satisfac-
ton guaranbesd. Do Stesle, 5623 Goodwin, Dallis, Taxns
TE20E

BATTERY CLOCK MOVEMENTS. Below wholesale
prices. Best Quality Catalog 51.00 {refundubls). Yankes, Box
26, Thamgson, Conneclicul DBZT7

“SHARPENERS REPORT " Morihly MEvaeter. Sharpen-
ing Guidebook, Angle Wal Chart, Free detals
Comgpany, Depl. PME. P.O. 22558, Minneapalis, MN 55422

SILVO Hardware, 1B8-page Hand & Power Tood Calalog
£1. PM-E-8, 5301 Taconhy S1, Philadelphia, PA 18137-2309

QUALITY welds anywhane. 250 AMF battery powersd arc
welder. 115VAC chargers. Easy plans $8.95. Datails and weld
sample $2.00. Advance, 3232 Shewnea, Fort Worth, Taxas
TE135.

BANDSAW BLADES, Arry Size, Froe literalune. King Saw,
B541 Titewater Dreve, Morfolk. Vingeania 23509

ENERGY SAVING

BULBS LAST & YEARS wih THE CUP. UL approved.
Used in leadng hotals, resors, estarants. $22.00 dozen,
Datails: Edwards Associabes, PO Box ST121M, Philadelphia,
Pa 18111

HARDWARE CATALOG $1.00 Refundable with 1irst ondar.
The Bawver's, P.0. Box 12, Wills Point, Texas 75168

WOODCRAFT PATTERNS, Windmils, Wisheng Wislls, Bird
Houses. Feeders. Flying Duck, Pheasant, Ouldoor Plantars,
Cafalog $1.00. Crafters, 11840 US. 27 Modh, DeWwi,
Michagan 48820,

PVC PIPE FURNITURE PLANE and suppbes. Stamp
wings FREE calalog. JAL Casusd Fumiture, Box 208,
Tewksbury, MA 01876

MONEYMAKING WOODCRAFT PLANS, KITS, Unusual
“Easy-Make” foys, gifts, acoessories. Free Brochune.
Wilkams, 321 Thus, Glen Gove, NY 11542,

WATERBEDS and bedroom wmilure catalog of plans,
$2.75. Ower 50 beauliful selections! Wraamer Fumfture
Designs, P.O. Box 33, 1350 Main 5t Plain. Wi, 53577

LATHE Miniature wine goblats, From Exotic Wood|-For Pic-
torial Instructions, Send 3500 To: Woodtalk, Box 7118,
Rerion, Wash. BEIST

ENGINE DRIVEN ELECTAIC GEMERATOR HEATS WA-
TER. Tha Mediin Corporation, 6413 Edgemooe, Houston,
Taxas 77074

COMYERT Yow Fumace To He-Energy. Results §1.00;
With Plans $8.00: SASE. Teke. POB 308. Rolla, MO 6540

BAVE v TD%, Cooling Bdis. Plans, ki, $11.38. C&E
Systems, Box 10358, Scottsdale, Az, BS2T1.

STAIMLESS Sieal And Brass, Screws And Bols. Semall
Cuantites. Free Catalog, Elwick, Depd, 555, 230 Woods Lane,
Somarcale, M.J. (6083

KNOCK HOCKEY GAME Fun for ol ages, Easy 10 build,
Plans §3.00. Davey's Wooden Toys, P.O. Box 181, MNew
Kingstown, PR 17072

ORIGINAL WOODEN TOY PLANS. . . . Catalog $1.00. . ..
Fiefundable. Philps, Box 518, Mound Pleasan, NC 28124

SOLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALDG!

COMPLETE systams, componpnis, Fealures lamous Sun-
Lite® products, B4 pages. Order Irom one expen source,
Amarica’s lagest enarngy saving mad order house! 51.00 ppd.
Solar Components Cosporation, Dept M, P.O. Box 237,
Manchester, NH 03105,

SOLAR & ALTERNATE ENERGY

FREE HYDAODGEM FUEL and Oxypgen Generalor uses
Wnter and Solar Cals. Plans and Kil 512 .00. Prara Fowar,
Box B281, Edmonton, Alberla, TEH OLO, Canada

PLANS: To convert low value energy 1o useable enargy.
Patented kiea can suppimen your energy nesads. Sand 5650
1o “Plans”, PO, Box 30,200, Sute 150, Reno, WV
BES20-0200.

HOME CRAFTSMAN

WOODEM Toy Faris and Palterms, Fun With Wood Catalog
51.00. Howard Co., Dept PM, Box 442, New Abany, N
47150

CATALOG FULL-SIZE FURMITURE PLANS - 5200
Aatundad with first order. Tradibonal, Eady Amercan, over
1B Fumiture Designs, 1425 Sharmin, Depl, CP-85,
Evanston, IL 80201,

FAVORITE WOOD TOYS, Patterns, Pars, 'Whaels, Cala:
log 51, Tows And Joys. Box BE2BM, Lynden, Wash, BB264

UNFIMISHED pciure frame moulding Factory closeout.
50% discount. 200 styles. Wrile: Japs, 128-PF Seventh North,
Hoplins, MM 55343
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UNIGUE BIRD FEEDER, Highly visibie reseroir, Altracts
all birds. Constant pleasure! Semple household gems. Plans
£3.00. JCB, Bow 5182, Athans, GA 30604

FREE CATOLOG, Woodworong Supples. Odd Bal
Supply. Bax 133, North ARlleborg, MA. 02781

CRAFTSMEMN Wa supporiad ourselves two years daing
crafl ghows. Full size plans and insiruchona B best saling

wood fems. 55.00: Woeodworing, P.O. Box 488, Kingsbury,
TX 76636

CARBIDE TIPPED CUTTING TOOLS, POWERED HAND-
TOOLS, Freud, Bosch, Amana, Hitachi Plus Mary Ot
Lines. 30-50% Savings. Call For Pricas 1-800-841-3322 Eat.
2.

7 CARBIDE TIPPED ROUTER BIT SET; "4" Cove, Round-
v, Dovitail, Straight; %97° Roman Ogee, 2% Rabbet, 14°
Straght. 14" Shank $64.85 pp, 14" Shank $69.85 pp, Salis-
faction Guaraniesd. Cascade Precision Tool Co., Box 548,
Merces lsiand, WA 38040, Catalog 51.00

WOODEN Toy Plans. Catakog 51.00. Frea Fian 'With First
Crdar. Toycraf, 601-PME East Main. Waynesbormn, PA
1raeg

WOODWORKERS Complete 64-page Catalogus of Fine
Tools & Hardware. Sand $3.00 1o MF.5. Tools, Box E7, Port
Huren, b 480510087

BUILD A WOOD LATHE turn 6= § wood on very sokid latha,
56.65. Plans, 2545 Cityview, Eugane, Oregon 97405

PLANS, BLUEPRINTS, PROJECTS

CUSTOM PLANS, easy 1o lofiow, Cueen size canopy bed,
Dolicass, Plate display racks, China cupboard, Swise Chalel
doll houss, $4.00 sach. Custom Made, P.O. Bow 1175,
Johnstown, Pa. 15807,

WOOD DECK DESIGN PACKAGE Instructions, Matenal
Lists, 85 Plans. Send $4.00. Deck Designs, Box 111, Chfored,
MI 48051

SPOTWELDER-VAPOR DEGREASER - 400,000 B.T.U.
TORCH + mofa build yoursell. Free plans catalog. MAM
Publisheng, 77660 Sabda, Mantor-on-the-Lake. Ohio 44060

POPULAR MECHANICS TOOL CHEST. Compact, made
fram chesry wood. For handling sase, i's actually two boxes.
Orpanized compartments for easy access. Exparl construc-
tion probects inols from rust. Includes plan for dolly. Send for
Plan PL-1745 + $4.75 to: Popular Mechanics, Box 1014,
Radio City Sta.. Mew Yo, NY 10101

LOG CABINS & “A"” FRAMES

OVER 50 “FOLK ART" PATTERNS! Create peroftable
“Country Cul™ woodwoarking desgns. Hundreds ol unique pro-
jects? Only 36.00. Accends (CP-B5), Box 282, Danvers, MA
[k

AARE Morthwesten Red CEDAR BURL CLOCK KITS
Sand SASE o HUB Enterprisas. P.O. Box 18688, Dapt. M,
Abaidesn. WA S8530-0E08

OVER 400 WOODWORKING DESIGHS! Shop-Tesled
Plans Full Sire Pattarns. Creste Profilable Toys, Gfls, House-
hold Accessories, BROCHURE PLUS SAMPLE PATTERN
52 00, Accents, (BP-65), Box 262, Darvers, Ma 01923

CAAFTSMAN WORK CENTER: Buid tha MASTER
CRAFTSMAN WORK CENTER. A porabie tool centar, two
cabinels and deluxs assembly bench alow you to keep all
your tools chase at hand. A grid top makes clamping easier
covers with & shest of phywood for other lasks. Swivel casimrs
with braiues; drawens 1hat cpen on edher side and your choice
ol hnish gives you a personaloed work cenbar. Plans and
marleriaty sl (PL-1780 55.65) Wiite: Popidar Mechanics,
P.0. Box 1014, Radio City Station, Mew York, NY

RECONDITHONED Cabin Building Teals! Catalog $2.00 {re-
fundable). TIMELESS TOOLS, Desnion, MI 40822

FOR THE HOME

ATTENTION HOME BUYERS! Easy lo usa House inspec-
ton Chacklist devaloped by archiecthouse inspector. Save
money! Dedecl hadden costs before you buy. 54.85.
Housachecker, 1807 Maplsieal Ct, Lake Oswego. Ore.
st

T0 HOUSEHOLD Tips. Do It Like The Professonais| Send
$3.50 To: Tips. P.O. Box #7013, Dearbom, M 48121,

FREE VALUABLE REPORAT, “Homa Bunglar Pratecton”.
WS Systemns, Box 32383, Chariotte. M. C. 32393

AUTOMATIC NIGHTLIGHT. An altractive on-and-aff rg-
Eght. Hagh quality, Send 54.85 to: PO, Box 2166, Hawthorme,
CA 80251, No C.O.D.'s. Daliwery: 4 15 B waaks.

PEG-1000 WHOLESALE -10 pounds Polystihylens Glycol
grisan wood stabilizer $17.00 plus $2.90 shipping. FREE wosd
finishing guice and products catinog from: Generad Finishos,
Box 14363, West Az, W1 53214, Phore (414} TT4-1060.

HOME BUILDING & REMODELING

SAVE THOUSANDS building yowr DREAM HOME. Leam
froem others mistakes. Guide book inchides linancing 1o kand-
scaping, $8.55 money back guarantes: KV, Publishing, 3116
E Shea #236, Phoenix, A7 B5028

WOODWORKER'S supphes calatog!® . .. Hundreds ve-
nesds, loymaking, lurning squarss, caning biocks, hand-
wonds, pabisma, books, cane, dowsls, pegs, spandies, marsl
Bargain offers incluged. Send $1.00. Morgan, POYM24-D,
1123 Bardstown, Louisville, Kentucky 40204,

TOY biplane plans. 15 vanatiors $5.00, Wamer Agoworks,
Boa 13576, Fort Carson, Colorado 80913,

DO-IT-YOURSELF HANDBOOY OF MATERIALS. 350
page guide o what's available and best in materials for tha
home bulider or remodelsr. Inchades 250 specialized manu-
facturers and supplian lisl, complete with addresses. 59,98,
Books Unlimited, 4976 Highland Rd, Pontiac, M) 48054
Monay-Back-Guarantes
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PLASTICS

CASTOLITE Liquid Plastcs. Crystad clear, colars. For cast:
embedding, coating, liberglassing; in industry, labarato-
, eraf work. Feproduss your gesigns wish cur mokl male-
. Catalog $200. CASTOLITE, Dept. 85K/PM, Box 381,
, I BO0SE.

Eid

i

DO IT YOURSELF

1400 Catalogs isted and Desoibed. Sources o Evidy-
thing Imagnable §4.00. Masierog, Box B78-F. Farfax. CA
S4830.

PROTECT VALUABLES! Engraving lood for hosme or shop.
Wiriles on glass, wood, metal. £3.85. Satisfacton Guaranieed?
Thi Brook House, One Brook Road, Box 898, Honesdale, PA
18431

1600 VALUABLE CATALOGS! ! ! Every Subject magin-
absa! Dwactory 54.00. Calmlogs Galore, 7814-M8 Spranglissd
\Vitage. Springfald, VA 221582

COMPLETE In-Ground Swimming Pool Kits from §1585.00.
Frea Brochure and Price Lists. Bumett, 4601 Bunhgrhall, Morin
Littie Rock, Adkansas 72116, 1-800-251-4663 Exl. D10

BELT BUCKLES tor coens or siones, specialty buockles,
jemilry , Cufl stones, Clock works. Wholssale cata-
o 25¢. Elexide Comp., 806 10th Street, ‘Whealtand,
Wyoming B2201

ELECTROPLATING. Complete amateur's testbops. All
medals Electroplate medalic/'nonmetasc Bems 511 .95, Details
free. Tropic. Box 85-F), Palm Bay. Florida 32905

INSTANT SIDEWALK - 315 buys 15" -
Poly sieppingstones, (also 127 sires). Deafers wanied. Free
sample. PATRICO, Drawer 2PM, Frances, OF T4Bd44.

= 18" round of squie

003 Catalogs listed. Sources kv Amytheng! 3485
Direciory, Box B2452M, Atlanta, Geongia 30314

VIDEQ casseties lor the novice of expanenced handyman.
Sep by slep narraled mnstruclions. Send $2.00 (retundable)
for inlormaton. Video Crafts, P.O. Box 687, W. Jardan, Litah
B40E4.

BUILD AJR COMPRESSOR usng discarged appiance,
plumbing paris. Easy! naxpensis! Complese insinaclions.
dlustration, $1.00 (U.S.). Expansons, P.O. Box 883, Lenair,
N.C. 28645

SAVE Dallars on rescreaning. Complese ingtruclions 58.95.
Griffin Sereening, Fi. 40, Bax 8, FL Myers, Fla 33903

SAVE THOUSANDS - HOME ADDITIONS GUIDE 3585,
HOME REPAIRS 54 85 EASY PLUMBING 3485 APPLIE
ANCE REPAIR $4.85. K.W. McCaw, Dept 18, 1981 Bahia
Way, La Jolls, CA S2007

IN-GROUND POOLS. Bulld your own and save ihousands.
Detaded plara. $4.00, Percilield, FA.1, Versadlas, Ind.
AT042

WATER HEATERS - Gas - Eleciric - Plmbing, Wiring,
Pepairs. Bookiel $4.00 - Hubbard Publications, Box 8553,
Proenix, Az B5005.

SOLAR SPACE PANEL - SAVE UP TO 54,000,000 Easy
and completa directions with diagrams for buliding and install-
ing your own Solar Panel. $11.95 Postage Paid. Kemric Co..
PO Bow B35, Boise, idaho BIT03

FIMALLY; EASIER MOWING! Mew design adaptable 10 ail
push mawers, Details $3.00, EZMOW, Box 2623, Springhakd,
inois, 62703

DUTCH TREAT Do-it-yoursel! plans and instructions e
buikding your cwn Dutch Mini Bars, Altractive and practical.
Offers large slorsge arsa—10° X 13'2" with 8 feet of head-
room, Detaied drawings and malenals list. (B-1279=53.85.)
Write: Populsr Machanics, P.O. Bax 1014, Radio City Statian,
Maw York, NY 10101

ARTS, CRAFTS, SUPPLIES

"GETTING Started in Stained Glass” 51.00. Whitlemaone,
Box 20657, Hanover, Mass. 02339,

CLOCK WORKS. Wood clock blanks, rockchaund supphes,
beit bucklas, cid slones, elc. Wholesale catalog 25¢. Eloase
Corp.. 80812 10th Street. Wheatland, Wyomeng 82201

STAINED GLASS SUPPLIES Complete Catalog $2.00 fre-
furdabée), Sunshing Glassworks, 35690 Harem, Dept CT,
Buflah, WY 14215

CUSTOM EMERQIDERED EMBLEMS, PINS, DECALS.
Free Calsiog Quotes. Rush Skatch. Stagd, §1P Jane, N.Y.C.
10014 {212) G29-2297.

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

STAIMED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-FM 53.00. CORAN-SHOLES INDUSTRIES, 509 E
SECOND, BOSTON, MA 02127,

FREE List 1o Serious Caltectors, 30,000 Indian Arttacts.
Pots, Spaars, Axes, Siate, Bandwork. Caddo Trading, Box
880, Murfregsbars, AR T1053

PICTURE FRAMES METAL AND WOOD BUY DIRECT
FREE CATALOG: AMERICAN FRAME, 1340 TOMAHAWK,
MALUMEE, OHIQ 43537

ILLUSTRATED Craf Booklei, 32.00. Bobby, P.O. Box
45251, Boise, M BIT11-5251.

CARTOONING, COMMERCIAL ARTS,
SIGMN PAINTING

CARTOOM lor Fun and Monay!"! Frea boaklet!! Carlogns,
Bax dE1dA, Dedro, Machigan 48240

MODERN Canooning faughl by mail. Wrile lor irea bro-
chure. Caroonerama. Box 263-87, Branlord, Conn. 06405

35 LESSON cartoomng course. Canoorst's Magazine,
bath 500, Herdman, Box 30367, Lecoln, Mebraska
BASA-(0ET

CARTOOMING-Assignments  Criticized, Lesson, 51,000
Graphics. 106 Wampum, Lake Kiowa, Texas TE240

SIGN  PAINTING— Easy malhod.  Fres  calslogue
Kaulmann Company, Cermenown, Missour 65023

MODELS, MODELS SUPPLIES

INDIAN Anilacts kst 50e. Armpwhesds $20.00 Dozen, kden-
tilication Guide 58.94 pp. Secnsis, Dearieid. Mo, 64741

PRIMITIVE ARTS & CRAFTS Amazon indian Biowguns.
eic, Also m Vanety of Maturs & Wildiie Books, Free Catalog -
FREE GIFT w it crdisr. Sun City Spacaalima. P.O. Box 5085,
Sun City Centar, Fla, 33571

ANTIQUE TOOL PRICES. Mew Book. 5,000 old wobdwork-
ing tools priced and Sustrated. STANLEY, KEENKUTTER,
WINCHESTER, SARGENT, atc. 8 = 12, 230 pages. Aush
$12 65 plus 51.05 posiage. Satistackon Guarantped, Windmill
Pubiishing Co., 2147 Windmill View Rd.. Dapt. P8, El Cajon,
CA 92020

STAMP COLLECTING

50 YEARS Oid fiteen diflerenl United Stabes, over fity
years old—25¢ with appeovals. Jaxon, Box C11-P, New
Rochalle, Mew Yok 106804

FREE! Big Bargain Catalog - Mew Edion listing thousands
of bargaing including LS. & B.N.A. slamps, packels, albums,
accessonies and supphes. Also fine stamps from our approval
service. Buy only whal you hke. Relum balance prompily!
Thank you. Jamessown Stamp Co., Dept EBSPM, Jamastoen,
WY 14701

FIRING CIVIL WAR I - NAPOLEAN Mode CANNON
PLANS, $4.00: CATALOG 51.00. Green-PMa5, Box 882
Shabmar, FL 326780652

RADIO CONTROL - Arplanes, Boals, Helicopters, Sup-
phes. Big Discount Calalog $5.00 (Relundable). Modalers
Supply. Box 7185, Morigomery, AL 36107

“WORKING STEAM MODELS" Kit, ready 1o run. Tractors,
Locomotives, Limousne, Roadster, Truck, Engine. Sieam
Book $4.95 Colored Circuiar, Prices §1.00 relundabie order.
Large discounts. Diamond Enlerprises, Dept PMA, Box 537,
Algxandria Bay, WY 13607, Phone: 613-475-1771.

101 Large Piclonals 50¢ when reguastng worldwide
approvals. Bonal, P.O. Box 210244, Dalies, TH 75311,

50O diffrent Word + 100 diferend Mongolisn beauties
52 00. Approvels, ADULTS OMLY. Goupe. Box 1320-MC,
Elizabetnton, Tannessas ITE44.

U5, aix commamoralive plate biocks or 30 minl commem-
oralives 51.00" Approvals. Gordon Davison, Contoocook, NH
eckr.]

UNITED Matons 3 Complote Mind Sats 25¢. Approvals.
Carnefia, PO 1508-M, Lake Placid, Flonda 33882

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

CHILD-POWERED DIGGER: Here's an waal project lar the
crafsman wha wands to build an excaptional ioy lor his young-
sler. The digger warks beaulifully and provides hours of tun
and gaxarcise Tor ils proud young owngr, Plans and material
kst PL-1822-34.85. Send order 10 Popidar Mechanics, P.O.
Box 1014, Radi City Station, New York, NY 10101

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARN VENTRILOGUISM! Gusrantend bnstruction, Sup-
ples, DUMMIES. Inlormation Frse! Maher, Box 420-PM,
Littketon, Colorado 80460,

FREE! World's Leading Movelty Cataleg. 1600 Jokes,
Tricks, Goance, Sports, Hobbies. Johnson-Smith, C-6013, M1,
Cheming, Wi 48042

HOBEBIES & COLLECTIONS

MAZI & Hisioncal Miltery Collectinies. FREE catatog. HAMA,
Box 1806P5. Lafayetie, CA 84540

MAZ] war souvenirs. FREE ilustrated calaleg. Defta, Box
31724PE, Honolulu, Hawail #6820

TOY SOLDER MOLDS plus Chess, Madeval, Fantasy 25
MM For hobbyists, colleciors. Fun and profd! Aush $1.00 (re-
fundable). Castings, P.O. Box 3482-PM. Longwood, FL
azrra,

MILITARY Medals Catalogue 50¢. Yoary Subscription
$4.50. Vamon, Box 1387PM, Baldwn, NY 11510

HISTORICAL NEWSPAPERS, 1600s-1845 Catalog 51,
ALS0 BUY! Lyons, Boa B0APM, Mounteinview, CA 94042,

DECALS, EMBLEMS, PATCHES

BREATHTAKING Beautilul. 50 Diferart mini Monach pc-
frials comemamaoratlives only $1.50 with mird complate sel
approvals. Pagoda, Box 132P. Sidney, Ohio 453685,

FREE: L 5. Discount Catadogue. Sheton, Box 54T, Manh
Rami, Fla. 33181,

WORLD Wide Stamps mounied in books on appioval 2c
and up. TRUST STAMP COMPANY, P.O. Box 100-F,
Jamaica, N.Y. 11435

50 DIFFERENT Qid U 5 batwsen 1881 and 1538 - $1.00.
Ed Roush, 423 Shepard, Manslield, Ohio 44807,

BARGAIN 100 Warkd-widis Stamps 25¢. Cuslity Approvals.
A Parker, Box 143, West Brookbeld, MA 01585

FREE Surprisst Collection with approvals. Gould, Bax 2130,
Petaluma, CA 34853

100 Diftmrant U5, 28, Approvals. Bradiey, Box 425P,
Midisthian, VA 23113

OME! Twol Thiee® Cent Stamg Approvala! Regarndess Car:
alog. Kloster, 4164 52nd, San Diego. CA. 32105

FREE G With First Purchase. U5, Approvals And Want
List Senaice. 20¢ for Handling. The Starmp Boutigus, P.O. Bax
458, Madison, M.J. 07940

50 AUSSIA 25¢ Wordwide Approvals. Bumnal, 2304
Harcocs #8F. Austn, Tesas TATSE

FREE SUBSCRIPTION— Rare Siamp Mews. JKI, Box
TTSEM, Onem, N.Y. 11857

FRAEE 100 diffarent, plus approvals. Slamps, Box 422P,
Sneedvile, TH ATDES

FREE 50 U5 Approvals: Cartwrighl, Box 108-PM,
Hopkingville, KY 42240

EMBLEMS, Embrosdered-Your Desgr. Low Mirsmurm.
Frea Catalog with Prices. Southern Emnblem, Box 8P, Toasl,
MG 27048

(Continued on next page)
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STAMP COLLECTING
{Continued from i
“WWVERTED ERROR"™ + 100 Differant Linied States, She

wilth spprovals, Lurgy, PO, Box 7088, Sdver Spring, MD
20007

FREE US Minl Coil Pair Wah Approwals, Carison, AT 2, Box
112M, Annandale, MN 55302

VIDEQ FIAND INSTRUCTION. VHS, Beta. Brochure $3.00
{rafundable), GME.PM, Box 7862, Long Baach, CA 90807,

ETRUMENT Kits! Buid Appalachian and hammered dut-
cimigns, banjos, mandolns: even harps, harpsichords, Free
Cafalog. PM Hughes, 4419 West Collax, Dermver, 0O BI04

SELF IMPROVEMENT

“WHOLESALE" U 5. —Fomign Pricelisl and calalog Free!
Ewarything Guaranteed. Mo Approvals. Schieider, Box 1240,
Grand Aapsds. Machigan 48501

35 DIFFERENT Oid U5 Revenue Stamps $1.00
‘Winchestier Stamps. Box 3582, Mansieid. Ohio 44307

4 FOREIGN SETS only 10¢. Approvais. RLO. Sales, Box
1065-M, Jamasca, M.Y. 11431

FREE 50 Diflerent Woridwide Stamps when Regquesting
Approvals. Lewsngion, Box 6148, San Mateo, CA 54503

125 NFFERENT. Puctonals, dabnilves, ars, eic. 250,
Colorado BOS3T

150 Defterent Beautitul Woridwide Siamps jor 252 For

requasting Approvals. Pnavalley, 64 Abmibi Ave., Dept, MPR,
Willowdale, Ontano M2M 2v4, Canada.

LS. AIRMAILS, 45 DIFFERENT 52.00, Minl $15.00.
EBERLING, Box 2216, Meplune City, N.J. 07753

UGWDATING Tremandous Stamp Accumulation. Bargan
Lisls Frea. Alatalo, Maynard, MA 01754

101 worldeide stamps 25¢. Approvals. Whie, Box

241B8AE, Indianapolis. IN 48224

FREE 100 Canada with requést of Workd YWide approvals.
Beine's, PO, Box 5607, San Maleo, Caill. 94402

PHOTOS & PHOTO SUPPLIES

THINK Your Way To Suooess. Excelen Book, Discounted
$5.00 PPD. Order Mow! FREE kting Seif-Help Books, D&P
Product Sedechons, 150.700 Lambert Road. Glem Elyn, IL
80137

HOW-TO BOOKE On Personal, Financial Success. Free
Brochure. Dyaucon, Bex 18471, Dhiaboma City, 0K 73154,

EDUCATION & INSTRUCTIONS

WELDING TRAMING. Sxils taughl vsshg all majer an
wilding processes on plale and pipe. Maparity of fime spant in
Bupervised welding prackos. Man-prolil schoal. Approved lor
sligide veterans. Accreddad member NATTS. ¥Wria 1o school
Bullatn, course schedula. HOBART SCHOOL OF WELDING
TECHNOLOGY, Box M-85, Troy, OH 45373

LOCKSMITHING, Unmersal School  of
Shop Traning. Box 21“52”.!.

SUPERINTELLMGEMCE Amaring method ssnt Fresl
EDEMP, Box 1462, Glandora, CA 81740

BECOME a specialisi technician. FREE catalogue de-
scrives 200 diffeent corespondence Courses. Grarion
Instiute, DEIA Adslade Sireet Wes!, Toronto, Conada
1-B00-268-1121.

WELDMMG technology by independant study. Az, Mig, Tag,
Flux cored. Weiding Matallurgy, aniﬂﬁildm.wm
Symbols. Wrile lor frea details, For complete details on “How
b Becoma a Cortdied Welder” ssnd 3800 io: Husnsl
Enterprises, P.O. Bax 11498, Indianapolis, IN, 46201

LOCKSMITHING. Free pook. Locksmithing nstthute, Dept
J10-085, Litse Falts, NI 07424

DETECTIVE trasning home-study progrem, Free irforma-
fion, Giobad, Box 181 PM, Hanover, Mass 02338

SCHOOLS

LEARN Sewing Maching repairing. A prolitable Trade. Easy
1o lam. Fron detads. Sewing Center, 187 FR, Rochalte, GA
30T

ACTS 2:1-47 Enter 1 Cor.1:2 Church. 1127 NE Filth 51,
Dcala, FL 32870

BE A PARALEGAL-Handle your own legal affairs. Acored-
hed Atorney Instruction. Home Siedy. FREE CATALOG.
Southern Caresr Inslilute, Drawer B5PM-2158, Boca Raton,
FL 33427 (305} 368-2522

“JET/GAS  TURBINE CAREERS!" Homestudy
courses — iheory, mainlenance, ovarhaul — Eslabhehed
1957. AMERICAN JET SCHOOL, Departmart PM-3, Darby.
Montana SH820. (406) 348-2100

PHOTOGRAPHY'S Fines! Products Al Makionally known
fow prices from a small iown dealer you can trust. Free Cata-
log. Morman's, 3802 South Westnedge, Kalamazoo, Michigan
43008. Since 1957,

KODAK COLOR FILM, 100 ROLLS, §5.65. Free Enlarge-
mants, Coupons, GUARANTEED. Compu-iec Marketing,
1200 Patton Avenue, Lish, Ilnois B0102.

AUTOSUGGESTION.  Sleep-learming  hasdquartars!
Tapes, recoids, books, Qignlic catalog free. Fessarch
Assocaton, Box 24PM, Olympla. Washinglon BES01.

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
ING AS YOUR CAREERY Ouw Graduntos sre working workd-
wides making sxcelisnt monay. Sand $5.00 (hully retundsbis
upon anrliment) lor calslog comaning discioaures, craden-
ek, cowrss oulline, employment atatistcs, instructor qualifi-
cations. progress standerds, financia) assisiance to: Divers
Institute of Technology, nc., P.O. Box TO21Z, Depl PM,
Seattia, WA 88107

WORLD WIDE COLLEGE of Auclionesring, inc. The origs-
nal— 50-yra. —'Worlkds |argest! Term soon. Approved for VA,
Frea catalog. COL. GORDON E, TAYLOR, Box 845, Dept.
19, Mason City, |A 50401, 515/423-5242,

EMPLOYMENT INFORMATION

BECOME A LAS VEGAS DEALERI Exciting carear| Com-
pletn roport, §10.00 ppd. TJM Enterprises, 3661 Maryland
Plowy., #3-102 Depl. PS5, Las Vegas, NV 80109

HIGH SCHOOL DIPLOMA AT HOME. MO CLASSES, Low
cost. inforration FREE. Call ol frea 1-800-228-5800 or write:
Amarican School, Depl. #30845, 850 E. 5Bth St Chicagn, 1L
B0E37

SHIPS, Tugs, Crusesteps, Riverboats. Women, Men.
£15,000-$60,000 Work month, Home month, Exparience
unnacessary. U5, 112 Countrios, Fres repor]. SASE. Marine
Employmant, Box 207, Cantral, IN. 47110

UNIVERSITY DEGREES BY MAIL! Acoredited Bacheiors,
M PhiOs.. F-ummu Counsaling, Box

TOYOTA CELICA SUPRA CLUB. Quarterly publication
lcaded with how 10's maintenance and technical indarmaton
for supras and calicas. Discounts $20 year or $4 for sample.
@04 Sibar Spur, Suite 182P, Roling Hills Estates, CA
Bl274

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Froe Recording Publishing.
Broadway Music Produchons, Box T43BPM, Sarascta, FL
aas78

FREE SOMOWRITING SUCCESS BOOK! Top Records,
Box 23505PM, Nashvilla, TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED. Electric. sectonic, Condo-
Trada, , Repair, Tuna, 50 Years Exparisnce. i Deal-
ors unavailabla, Call or Wite for Brochures, Masiercard And
Visa Accepted, CASTIGLIONE ACCORDMAN, 12844 E. 7
Milg, Dotroit. M 48205 313-527-1595

VIOLIN, GLITAR, eic., making materisls, acoessones,
books. Catalog. §1.00. Inemational Lutheers Supply, Box
580347, Tuisa, OK 74158

INTERNATIONAL YIOLIN COMPANY, Catalog for instiu-

Belveders Ave.. Balimore, Md. 21215.

ACCORDION Top Brands, cordowox, Buy Direct. Treman-
dous Dwcounis. Trades accepted. Free brochure. PM,
Accordion-0-Rama, 16 West 19h Streel, New York, NY
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3 7-PME, Tustin, Californa 52680

EXTEMSION And Posi-Gradusle Awards in Philosopiy.
Art, Science. Botanic, Madicine. Homeopathy, Radonics. and
athars, 30 sutpects Curnecular frea [airmail $1,00 rehndable)
Regisirar, Sussex Colege of Technology, Highfeld, Danehill,
Busaan, England.

RADIESTHESIA, Aadoracs, Dowsing E.S5.P. Courses and
Equspmant lllusirated Catalog $1.00 (relundable) Establshed
27 years. Dept PMA, Bruce Copen, Highlieid, Danehil,
Sussay, England RH1T TEX.

LEARN Asieep of awake. Records, lapes, squipmend! Free
catgiog! Drawer PM-400, Rusdoso, Mew Mexico BRIAS

FREE Catning. Learn Auclionsering. MNashwila Aucton
Sehool, Box 180, Lawrencebury, Tennesses 38464

UNIVERSITY DEGREES By Mail Accradited Bacheiors,
Masters, PhD's. Free Facls Révebled Carsers-PMB, Box
AT0BBE, Tulsa, DK T4147.

SHIP OUT-GO TO SEA! ADVENTURE TRAVEL, MALE
FEMALE. Paasanger, Fresghiers, Tankers, deep sea lakes
mvers. I tall you all you need o wiow, Send 35.00 o -
Seaman, Box BTOBOT, Dallas, THL TS367-0807

Ak TRAFFIC CONTROL How to apply and what 1o axpect
in this chabengng career. Fres Deisds. Cathcart
P.0. Box 841, Paw Creak, N.C, 28130

ROCKY MOUNTAIM EMPLOYMENT MNEWSLETTERN
Colormdo, idaha, Montana, ¢ Currend opanings - Al
occupations| FREE INFORMATIOND intermgundain-L, 3115
N. Hancock, Colorado Sgrings, Coiorado 80807
1-303-830-747H X112

HOW To Get An Overseas Job, Detaled Report 58,85
Schneder, 11833 Magnolia. M. Holywood, Califonia 81807

ALASKA Jobs Woakly Nowsletter, Homesteading, Cost O
Leng, Business Opportunities— Alaska Jobs-M, H.C. Box
2178, Bamidi, MN 58601

HELF WANTED

BUILD Your Own Maching, Kas And Instructions
Avpilable. Info 5200 (Refundable). CVS, Box 12352, EI
Cajon, A 52022

DEGREE Studwes 04 Campus Law school. Qualfy for GA
Bar, Bachelor's, master's, doctorale in business. anginaening,
haalth Senece M and public adminsiration. Pra-
pare for CPA, CMA, CFA and CLA exama. In engnesting,
E.\.T. and P.E. axams. Credil for work axpenence. Southland
Univarsity. 35 No. Craig Awe., Depl. MAH, Pasadena, CA
91107, National Infoernation Line 818-TR5-5558,

DESIGN STRESS CALCULATIONS MADE EASY “Your
slapping slone o excelance”. Box 107T3E, Scolisdale, AZ
B5252

FIAND TUMING PAYS - Piano tuning - Elsctronic organ
serviging. Leamied sasily af home, Free booklel, Nies Bryam
School, P.O. Box 20153, Sacramerto, CA B5820

OVERSEAS Employmant ... 520,000-560,000+, Fres
Report! Employment, Box 16780-AH, Indianapolis, Indiana
482149,

AUSTRALIA — Openings Mow! Top pay’ Transporiation,
Pius Workdwice listings: §2.00. Jobwaorid, Box 681 E. Cypreds,
C# BOE30,

AUSTRALIA WANTS YO Jl:lﬂslzﬂq Pay! Tra.mpnﬂ.um

N Handbook -
INTERNATIONAL, Box 18107-AH, wmm oC

20036,

OVERSEAS U.S, Jobs Available. Unkmilad opporunihes.
Wmte for application. Employers, Box 3238-G. Gulf Shores,
AL JE542 or call 205-968-2500.

(Continusd on next pegs)



FOR INVENTORS

REAL ESTATE & FARMS

PATENT AND DEVELOP Your Invention. Regrtened Pal-
enl Agent and Licensed Professional Engineer. Send jor
FREE PATENT INFORMATION Evary Invamor Should Have
Fichard L. Miller, Woolworth Building, 233 Broadway, Suile
BE12-M, Mew Yori, NY 10007, (212) 267-5252.

HNOMPROFIT Foundation heips imvenions. Free recordag
forme. Free evaluahon. ARikated Invenors Foundaton, 501-B
lowa. Colwade Spongs. ©0 80808, Or Call
1-B00-5.2%-5A8E,

PATENT IT ECONOMICALLY! Frae Detads. M. Raner,
2008 Fomdulae, Richmand, VA 232289

PROTECT Your lnvantion, Registared Patent ARcmey.
Many Years Experience, all Fields. Indfivdual wenlors Prob-
lems Given Bpecial Considaration. Very Feasonable
Charges. Write for Free mbormation. Paul H. GaBagher, 2530
Crawlord Ave., Evangton, Binoes 60201

INVENTORS! Can you prodil from youw sdea? Call us loday
regarding it marketing of your rention. of wite ko your fres
information package. Over a decade of service. AMERICAN
INVENTORS CORPORATION, B2 Broad Sireel, Dept. PM,
Westheld, Massachusetts, 01088, (413) 568-3753, {not an
answenng seneon) Offces natiomade,

WE'RE ssarching Ror endrgy-ridabed iwertons. Win the
Bosion Edison Centennial compediion and we'll provide assis-
tance © you i nrodecing and promaoling your invention
Deadine iz October 31, 1985, Thare ama no eniry fees and
submittal forms are awailable fom: The Office of fhe
Prosident, Contennial Irvention, Boston Edison Comparry,
BOD Boylston Streel, Boslion, MA 02198, For mlormation call
(B1T) 424-2447

REGISTERED PATENT ATTORMEY Washington D0C.
Suburn. Donald A Kaemtlesirings, 414 Hungarford Denve,
Rockvite, Maryland 20850

INVENTORE: If you hawe an invention lof sale or htensa,
wribe for froe booklet axplaining how we can help you, Kessler
Saies Corp., C-5-FI. Framoni, Ohio 43420

200 Exolic Enesgy Imventons. Rase Technical Data. Amag-
ing Catslog, $1.00. Rexax, P.O. Box 1258, Bercplmy, CA
24704

ORIGINAL, axpired U.S, patents in manulachinng, slec-
romics, agricuitune, solar, sic. &ne now availabie o collecions,
irventors, laachars. Sand 35 10: The Publc Domain, P.0. Bax
123, Irvaemrss, CA D497,

INVENTORS RESOURCE. A complets referenca guids to
over 50 LEGITIMATE PRODUCT DEVELOPMENT COMPA-
MIES. informaton on veniune capitol, university programs,
markeling and more. §13.95: KC Associales, 8718 Roaring
Point, Houston, Texas TT088. MC, Visa

YOUR OWM FISH AND HUNT LAND

LOW AS §29.00 ACRE--S50.00 DOWN!
BEST aress lor Bsh and game. Governmaen repart mong Tish
and game per squss mile TITLE GUARANTEE. BUY BACK
GUARANTEE. Bough thruy ESTATE LIGLIDATIONS: across
Canada. EASY PAYMENTS. Gel your Free Cataiog NOWI
CANADIAN ESTATE LAND, Dept. PMC, 2411 Yonge Sireal,
Suite 303, Toonlo, Ontanc M4P 22%, Phone any fima:
1-416-dER-Oddd

CAMNADIAN Couriry Propertes. Our T0%h year. Terms
avalable. Catalogue airmailed $1.00. Dignam Corporation,
Suite 496, A5 Bloor East, Toromio, Ontaris MAW 185

500,000 Bargans! Below wholesale, closesuts - 1000 ines
sampies! Everylhing-$2.00, Huriscker, R, §, Changie, NC
20208-20

BUY DIRECT FROM OVERSEAS SUPPLIERS. Revealng
report condains World Traders' Diges!, Direclory of
Suppiiars, and mone! Satisiaction Guaraniesd. 33.00. C4 5
Marketing, 504 E. Jetferson. Reediey, CA 93654

ADVERTISING AGENCIES, ADV, SER.
MAILING LISTS

OPPORTUNITY SEEKERS/MLM MAMES. FREE SAM-
PLE. Ventura-PAi, Bax 338, Aeviard, AZ BE442

CALIFORNIA. Lots. Acreage. 540 Down. $40 Monthiy. Bax
35291, Low Angeles, B0035,

FREE Mading Lisl Consultabon. Details. GOC-18F, Box
1107, Stwart, FL 33484, [305) 334-5205. 1-800-554-54T8

REAL ESTATE FOR SALE Mew Spring-Summeas Catatog,
thousands of properlies & pictures! Send $2 for posiage &
handing. Free al any local United office. UNITED FARM
AGENCY, B12-PM Wesl 47th, Kansas City, MO, 64112

WESTERN NOATH CAROLINA Mouria:m Acrsage,
Farms, Cabng, Homes, Waterfiond Propesty. FREE Bro-
ches. Call Tol-Free: 1-B00-4368-8150. Rapes Realty inc.,
P.C. Box 618, Murphy H.C. 28906

FREE REAL ESTATE CATALOGS. Midwast and South.
eas! Bun Ball Statss. Specly Property and Area Desired. Call
or Wrile: COUNTRY NETWORK, Box 388FM, Gainesvile,
MO B5655. 417-67T0-4632.

MAILING iists information free detsis, DAE Sals, 271
Morh Pearl Streat. Galesburg, ILL. 81401

ELITE LIST, repaat buyens only, updated and screenad by
computer. Box 428, Syracuse, NY 13214

GROW— Succesd With The Bes! Mailing Lsls Available.
Bwochure: Galley Beos., 3541 Park Bied. # 205, San Deego, CA
2103

MAILORDER MAMES THAT REALLY PULLIY Pesl and
iy labeds. ZP CODE QORDER. GUARANTEED DELIVER-
ABLEI! For details RAUSH BSASE o0 RAINBOW
ENTERPRISES, 11087 Sue Ave, Lyrwond, Calif. B0282

MONTANA LAND X Acres (or mora) slaring af $12.500,
with $175. down, 517505 ma. MNear Beauliful Yallowsiona
Park and Mational Fomsis, In the bean of tropty efk, der,
moose, anlelope and fucey hunting. Blus nbbon trout
streams. Guaranieed Access Inswed Tide And Warrarty
Dead. Your nspection Walcomed, Free Brochure, Mags. Cob-
of Photos. CALL TODAY TOLL FREE: 1-B00-252-5283.
YELLOWSTOME BASIN PROPERTIES, 1119 M. Tth Ave.
Dept. PM, .0, Box 3027, Bogernan, MT 58772-3027. (408)
ER7-S4E60

RETIREES: Happness, Security, Conteriment-Beautibul
Southem Ohio. Mear Major Chies-Independent Living-ndivid-
ual Homes Starting A 519,000.00-Lide Lease Or Rental-Mod-
est Monthly Fees - Binslol Viflage, Waverly, Ohic 45680

CENTHRAL MAINE'S most comglele sedecton of Rural
. Free brochure: Maine Land Realty. Pulsield,
Mame 04067, 207-487-3263

PLASTIC BAGS

MAILMG LISTS THAT PRODUCE! Actual Buyars. GUAR-
AMNTEED Delivarable! Rush SASE. Gierview, Rd 2. Box 267c,
Lebanon, Mew Jersey 0BE33

INCORPORATE without legal fees! Free boosiat tells haw,
Includes lonms, Call now B00-345-CORP.

PRINTING PRESSES, RUBBER STAMP
OUTFITS

PRINT FOR PROFIT - Eamn axtra monsy: pating press,
type supplies, direct from factory. Femous since 1872 Sand
§1.00 for catalog and samples io: Kelsey Company, DM,
Menden, CT 06450

PRINTING Presses, new and used supplies. List 50¢:
Turnbaugh Printers Supply. Mechaniceburg, Penna. 17055

HUNDREDS of Sizes, Plain and Ziplock. Lowest prices!
Immadkata delvery! Free Catalog Acton Plastc Sales,
16200 B4th Lane NE, Mimmoapols, Minn, 55434, Tolifres:
1-800-328-B484.

BUY IT WHOLESALE

PATENT ATTORMEY : Fas|, responaive sarvice. Frea infor-
maflion. Keels & Associates, F.C.. 17925 Martin, Rosaille, M
$B0GE.

PATENT IT YOURSELF - Complete nabuction manuil
525.00. Box 5182 Arlinglon, WA 22205

EARN ROYALTIES. MNUPRDDUX INTERMATIOMAL,
1377 K STREET, #203, WASHINGTON, DC 30005

INVENTDREI] Have an idea? Don't know what to do? Cail
AlM for tree indgemabon ki, Toll Free 1-800-225- 5600

400,000 BARGAINS Below Wholespe: Mary Fres! Ligui-
dasons . . . Cloascuts . . _ Job Lois . . . Smgls Samphas. Free
Deimis. Bargairhuréess Opportunities, Box T30-A, Holland,
Michigan 45423

BELTS and Buckdes Comgplete lina fast saliers, including
truckens, motorcyches., wikdlifie, westarns etc. Big Profts. Com-
plate dealer set up. Calatog $1.00. Anchor Spacalties, Box
358.BPM. North Providence, RI 02911

CLOSEQUT Jewelry 55¢ dozen. (Catalog 25¢), Roussets,
107-1631 Dow, Adington, MA 02174

WORLDWIDE BARGAINS ... Imponts — Dropship —
Closeoul — Swplus — Freetees — (Slamped Envelops).
Mamess, Box 1717PM, Highland, nd. 45322

MEW Wea? Amercan Patent in Washanglon, D.C. Gels
Resuss! Best References - Free ki - 1-800-257- 7880

LEARN how &0 affer your mvendion for gafe of license. Free
booklel oulbnes procedures, royalty rales. requrements
Kessdar Sales Corporation, C-5-IW, Framont, Ohio 43420

EARN MOMEY seling rings, jewely, bucales. walches—
buy direcl. 130% below retail. Catalog $1.00 (refundable).
Anka-Pa_ 90 Greerwech Ave., Warick, Rl 02866

Bii PROFITS! Drapes, Prscitas, Country Ruffles, Bed-
sproads-Low Price-Oullet Saes! Details $1.00; Allonrd’s. Box
339P4, Middlesex, N.C. 27557

INVENTION MARKETING, FREE INFORMATION, REP-
RESENTING MANUFACTURERS. Putmart, 77 Fulon, 260,
Financial District, New York, NY 10028

CLOSEQUTS! Discounts' Below Whidesale! Fresbies!
Inlormataon starnp. DON, Box 20153, Ferndala, Michigan
48220,

BARCO Type Founders. Type and Fubber Stamps cata-
logue. Mail $2.00 retundabia on first cedar, 237 5. Evesgrean,
Bansanvilie, 50106

TYPE lof prenteng. 51 00/deductdla 180 onder,
Cuaker City Type, R.D. 3, Box 134, Honeybrook, PA 18344

TYPE Fonts, Hard Printing Presses, Hot Stampers, Sup-
ples. 120 Pages. 52.00 Deductibie Nirat order. Acme Typa,
1720 M. Marshlield, Chizage, B0622

COMPLETE Aubbar Starmp Outlils, Suppiies. Same day
shipman, Sign Engraving Machines, Wholesale C
§1.00 Deductible. Star Stamp, 1720 N. Marahlieid, Chicaga,
BlE2

PRINTING SUPPLIES

Z4HOUR PRINTING . Low pricas, Write: Printing, 10680
Ptanc Aoad, Dallas, Tx, 75238

OUICK Copy Prinling. Low Prices. Wrie: Nationwade, 614
Morth Main, Bloomington, llincis 81701

BUSINESS CARDS (Tharmographed) Free Sampies. BG,
BB Taylor, Piltsburgh, PA 16202

GIFT SHOPPING

GOLD Ectroplated gitts. Free Eevature, WRIGHT, 3115
Gus Thomasson-B85, Dalles, Texas 75228,

{Continued on next page)
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CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gokd Testh, Rings. Cha-
monds, Walchas. Siver, Platinum. Mail Articles Today. Fres
gift with information, Gold & Precious Metals. 10
South Wabash, Depl, 1258, Chicago, S0803,

CLOCK WORKS, wood clock blanks, rockhound supgiies,
bed buckles, cul stones. eic. Wholesala catalog 25¢. Eloxite
Corp., BOE Ve 10th Streel, Whesatland, Wyoming B2201

BUSINESS OPPORTUNITIES

IMPORT - Exponl opporunity, profiable workd-wide, mail
oedder business from home. withoud capital. We ship plan for no
sk guaminabon. Expenence unnecassary. Free Repor.
Meflinger, Dopt. RZF0H, Woodand Hills, Calomia 81367

MAKE $15.00 Moty bwikiing custom lugpage/casss al
hame. Huge naticnwide demand. Fill mail grders. We supply
mtedials, nsbiuchions, everything! Free detads. Cusiom
Case, 9328 De Solo Ave. Depl C20-58, Chatsworth, CA
LA RREET TN

L Iramang-supphes
included. mimmm Hopking., Minnssota
55343,

CONCRETE Biock Machines: Catalog $1.00. Routs One,
Box 3740, Rapid City, South Daketa 57702-3740

AEPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULK: PARTS BSUPPLY, BOX 4157,
BROWNSVILLE, TEXAS TBE20.

CLOCK MOVEMENTS, Dials, Géfts, Free Color Catalog.
Low Prices. Mewpor, 2313 Burbank Bbd., Depl. PM,
Burbank, CA 51506

CYPRESS CLOCKS Do t Yowsell Catakog And Instruc-
bons, Free; Cualz Movements, Cypress Siabs, Resin!
Cypress Comar, 6104 South Trail, Sarasota, FL 33561

TAKE ND CHAMCES. Deal with okdeal, mosl relighie lirm e
old gold business. Esiablished in 1834 We buy Gold, Sdwer,
Platmum, Dwamonds. Highest Cash. Fres Inlommaton: Rose
inclustries, 23-A East Madison, Chucago. 60602

TREASURE FINDERS

FIND coms, jewalny, nuggets, Treasure, Mew révolutonary
patented detector. Astounding range. Unaflected by black
sand, mineraired ground. Repects metaiks trash Fres Cats-
fog. Gardener, 4T200 M. Tth Avenua, Phoemnx, AZ. B5013

TREASURE- Locate quarner mile away with ultra sensidve
locator - brochure iree. Research Products, Box 270270 -
AMC, Tampa, Flonida 13638

SAVE up o 40% on metal deteciors. All major brands
including White's and Garetl. FREE dsooun calakog.
Morthwoods General Store, Depl. DPM-B, 1325 Greenway
Cross, Madisan, W1 53713, (B08) 274-4580.

PROFITABLE OCCUPATIONS

MAKE Money Al Horma! Valuahle Repan! [mmediabe Open-
ings! All Ages! 5., Z311 4th Street, Peru, i 61354

COMPLETE Line of High Guality Low-Priced Cutting Tools,
Holding Fixtures, Precigaon Insruments, Tool Siesl, Elecric
Power Tools, Hand Tools. Melal Machinery and much mode.
Most temns Dedvered Frea. Sand $4.00 for 324 Page 1985
Catakog. Redundaiie with First Order. To: KBC Tools, 8300 18
Mile Ad., Starling Heights, Mich, 48078

MAILORDER Opporunity: Stadt proliabie home business
wilhoud expersnce of capial. Vinde for iree book, plus details.
Mo obigation. Mad Ordir Assocates. e, Dept. 588,
Montvate, MJ 0TE45,

BE YOUR own boss! 1001 fisl, easy ways 1o maka
Free! Rush name, address. Moy Making, Dept. 158, Box Z,
Studn City, CA 51604

TAKE Catalng Qrders. Wa drop-ship 2500 best-selling spe-
caalty products. Lowes! below wholesale prices. Enmadiate
dedreary. Spatiacular home businiéss opporunity. Frea Book.
EMC, 3401 De Soin Ave., Depl. 20-58, Chatsworth, CA
213114891,

MAKING EXTRA MONEY MADE EASY, FREE Subscrip-
ton o Opportunily Magazine ofers hundreds of provan ways.
Write: Opporiunily, Dept. F11, & M. Machigan, Chicago, 1L
G0602

ARAB BUSINESSMEMN Hawve Money 1o Buy & Invesl, Tap
Finders Fees pawd. International Micdle East Associalion,
AaSPMT, B2 Flaxman, Hunbnglon Beach, CA B2646. (T14)
Si5d- 1006,

FT. SMITH Auction School, Ft. Smith, Ark. 72902, Aesident
& Homa shudy. Veleran Approved.

ALUMINUM SCRAP - Recycle Yoursed - MAKE 525.00¢
POUND! Free Intormation:  IndustrialPMSS, Box 127,
Alpxandrea Bay, New York 13607

REPAIR lawnmowers thousands of pans and tools whole-
sale list 40¢. Elwangar's, PM, P.D. Bax W, Pord Jervis, NY
121

PLASTERCRAFT . . . Proiable Home Business 3000
Molds Available. Datails. Lynnetie, 62510 Mentpark, Menior,
Oihicy 44060,

FREE Buochures. Repair air conditioning. Relrigarehon
Tools, suppies, bull instuckons. Dooloo, Imc, 11252
Gogdright, Suite 800, Dallas, TX 76220

MAKE MONEY IN SPARE TIME. Earn Gensfous cOmms-
Sa0nS a5 & subscription aakes repraseniative for leading mag-
arines. For lull detads and instructions, send this ad with your
name and addross to; POPULAR MECHAMICS, Degpt, AB-M,
250 'W. 55th St., New York, NY 10079

SALESMEN-DIST.

MOBILEHOME OWMERS BECOME DISTRIBUTOR for
néw mobdahome accessory evimyone needs. Griftaay, 3328
Hatton, Harrson, Mo 48625

MAKE EXTRA MOMNEY DURING YOUR SPARE TIME!
Earn weekly commissions: showing our sxciting bne of Calen-
dirs, puns and othes popailar Advertising Gifts. Pramgl. per-
sonal service nom AAA-1 frm. Our TEth year, No experience
necasaary. Mo imaestment of collections. Set your own hours.
Full Time potentall Write to Hewvin Pesha NEWTOMN
MANUFACTURING COMPAMNY, Dapt. CPME, MNewton, lowa
50208

AGENTS WANTED

WITH Mason Shoes, pay day is when you wan 2! Take
ondars from rnds and niighbors. Walch youwr business buld,
without rigk or invesimant Wrike: Masen Shoes, K-820,
Chippewa Fala, W1 54774,
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HOW TO MAKE WMONEY IM SATELLITE TV. Whara To
Find The Best Deals. 525.00 Year, Saislse TV Opportunaties
Mapgazine, I05PW Jackson, Oxlord, M5, 38685

CASH Loans-5500-525,0000 Al Elgible! Any Purposel
Amencan, Box C-16, Lynbdook, Mew York 11583

$700 Per month eamings possbile preganng mcome tax
relums at home of tax ofice. We ahow you how. Ouickhy
lewned. Delads bee Mo salasmen Fedevaled Tax, 2065
Mordrose, Chicags, S0B18,

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inampansave, professional beat transfer machines. All sup-
plies. PRESES MAGIC, P, Q. Box 22808 (GC). Tampa. FL
33623

MAKE Aubper Stamps. Highly Profitable Busness. Froe
Details. Starper, POB 22800 (GCh, Tampa, FL 33822,

BUMPER STICKER PRINTING DEVICE. Cheap, Simpls,
Porable. Free detaits. Bumper, POB 22781 (GC), Tampa. FL
a2z

SCREEN PRINT T-SHIRTS. Inexpantne ts. Froe Datads
“T-Prinbgr." POB 23991 (GC), Tampa. FL 33623,

PROFITABLE GOLD FOIL PRINTER. Personalze busi-
nass cards, pencils, matches. Free Delaks, Gold, POB 24988
(GC), Tampa, FL 33823

VINYL'S Whoera the money 8! Prolessionally repas, relin-
i=h, recolor furmitung, luggage, car tops. Ouick, easy. Two
emall 520 jobe & day asn you §1,000 a month. Homaes, cars,
offices, restaurants, uniimiied cusiomers. Starl eaming after a
few days practce. Sersational details free. VIP, 2007
Monirosa. Chicago, 60516

ASSEMBLE PRODUCTS AT HOME. Many oppartuniies
paying High Weekly Probts presantly svalabie withou invest:
manl. Write: Businessas, 528 Brghton 11th, Brookiym, Mew
Yook 11235,

PIAND Tuning quickly learmed with home study counses.
Diploma granted. American Tuning School, 17080 Telfer
Dwvevn, Morgan H, Calil. B5037.

VEMDIMNG MACHIMES. Mo salling. Rouled safm AMEIing
prodits. “Big Catslogue FREE." Parkway Corporation, 1830
PME Greaensping Diwve, Timonium, Maryland 21093

$1,000.00 WEEKLY Possible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. NBPM, 398 Aiport, Sebring, FL
23870

LEARN Sewing Maching Ragainng, Men, Women. Lucrs-
bwe Prolis Gresstn Comespondence School, Bax 5104,
Spencer, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIESIN
Supplies availzble, Everiast, Box 365, Bogota. NJ 07603,

525,000 LOANS INTEREST FREE! Sacrel Federal law
WIPES OUT DEBTS! Detsils FREE!I Moneywised,
Lalirmngs, NY 12540

GET AKCH using OTHER PEOPLE"S MOMNEY ! Linigus—
amazing business!! Dedais FREEN Finance Consultardad,
Bilings, NY 12510

CLIP newspapar itams—$2 - 525 EACHI! FREE Raport!
Chppangs@, Bilings, NY 12510

GET RICH!I Secred law smashes debls— bnngs
Credn! FREE reportl! Wealthiit8, Billings, MY 12810

Cash,

NEW discovary in ballary reconditioning. Eigiesn manths
guaraniee maans "By Profits Fast'| Eleclons, 7415 Gable
Dr., Littie Rock, AR 72205

MAKE BIG MONEY REPAIRING WINDSHIELDS & Piate
Glass! Up 1o $60,000 yearky! Call TOLL-FREE for Vauable
FREE repon. 1-B00-321-2587. (ias-Weld Systems, Box
5T55D. Bend. OR 57708

HUGE profits! Reconditioning used car baftenes. Secrets
others don't tell. Samp pease. Battery Outiet, Box 3300,
Hickony, N.C. 28803,

RECONDITION JUNK BATTERIES. Easy moneymaier!
Writa: Cwvan, TT1PM, Battie Ground, Washington GBSB04

MULTILEVEL MAILORDER CAN MAKE YOU RICH!
Ground Boor opportunity. FREE cassetie reveals how!
WMC-1, 7248 Amhurst Wiy, Cleanwaber, FL 33548

| MADE 540,000 Year by Maillorder] Halped offers make

manay! Details 25¢. Torrey, Box 318YY. Ypeilanti, Michigan
48187,

SELL Books by Mail Dealwrship-252. Midwast, Box
A4R2-PM, Shawano, Wis. G4168

COMFISCATED Ex-Orug Vesseés, Alreraft, Vehicles Auec-
tioned By Siate, Local Agencies, Customs, Etc. Twice Monthly
National Aucton Bulletin $35/yr. §20 Stx Month, 3600+ Hema
Reponed 1584 1-(BOD) J27-2048, Fla. 1-(B00) 223-3281

CLIP newspapar ariicies - 525.00 EACH! FREE detads!
Hatonal, Box 85518, Los Angelea, CA 80072

FREE! . .. "TREASURY OF HOME BUSINESS OPPOR-
TUNITIES™ ...

LIFETIME Securty. Mulli-Lev