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Taurus will often carry rear seat passengers,
so they figure equally in the overall design:
With wide, comfortable places for their feet;
rear seat heat ducts; and if the rear seat
passengers happen to be children, Taurus’
child-proof rear door locks offer some
peace of mind.

» THOROUGH DESIGN.To carry a lot of cargo,
the trunk is deep and commodious. To carry
two bags of groceries, most models include
an elasticized net to keep them upright.
When it rains, Taurus has 20" wipers to clear
the windshield. And for bright days, a second-
ary driver's visor, on most models, provides
simultaneous front and side protection

from the sun.

»ONLY FROM FORD: 3-YEAR UNLIMITED
MILEAGE POWERTRAIN WARRANTY.

Ford’s powertrain warranty covers you for
three years with unlimited mileage. It's a
combination unmatched by any other Ameri-
can manufacturer. Ford's warranty covers
major powertrain components on all 1987
Ford cars. Limited warranty and certain
deductibles apply. Also, participating Ford
Dealers stand behind their customer paid
work with a free Lifetime Service Guarantee.
It's good for as long as you own your Ford
car. Ask to see the Powertrain Warranty and
the Service Guarantee when you visit

your Ford Dealer.

»FORD. BEST-BUILT AMERICAN CARS...
SIX YEARS RUNNING. “Quality is Job 1"

In fact, for the past six consecutive years,
Ford quality has led all other American

car companies. This is based on an average
of owner-reported problems in the first
three months of service on'86 models,

and in a six month period on'81-'85 models
designed and built in North America.

AND WHY IT
PAYS OFF
SO HANDSOMELY.
FORD TAURUS.

Successful design anticipates the needs
of the user. And the vision pays off in Taurus.
Buy or lease one at your local Ford Dealer.

Have you driven a Ford...lately?
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Inverted Foldout slip-sheet
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1. Open the foldout page

2. Insert this sheet with
1. Front side touching the free page s Fraa ang
2. Arrow pointing to the fold

3. Slice the folded adge

4, Close the page and slip-sheaet




Powertrain:

Facts and Figures:

Major
Standard Equipment:

Preferred Equipment;
and Special
Value Packages:

2.5L 4-cylinder EFI
Front-wheel drive
Transaxles: Auto CLC or
5-Speed Manual

3.0L V-6 Multiple Porl Fuel
Injection

Front-wheel drive
Transaxle: Auto Overdrive
Passenger Capacity:
Sedan=Up to Six
Wagon—Up to Eight

with optional third seatl

Luggage Capacily:
Sedan-17.0 cubic feat*
Wagon—81.0 cubic feet®

The MT-5 (5-speed manual)
and GL include an elec-
tronic AM/FM stereo, 4-way
front headrests, interval
wipers, and many other
standard features.

The LX (pictured) includes
air conditioning, front seats
with power lumbar supports,
power windows/door locks,
gnd much more.

All Wagons include a 60/40
split-folding second seat,
two-way liftgate, and roof-
mounted luggage rack.

There are several Preferred
Equipment Packages that
combine the most popular
options for up to hundreds
of dollars less than the price
of these options ordered
individually. Plus, when you
purchase a Taurus L, GL,

or MT-8 with these packages
and a 2.5L enging, certain
options will be included at
no extra charge. See your
local Ford Dealer for details.

*Basad an EPA Cargo Volume Index;

Buckle up—Together we can save lives.

Taurus is dedicated to the principle
that successful design anticipates the needs
of the user.

The result of this vision is an automobile
of innovative design which is not only hand-
some, but also makes a great deal of sense.

EXTERIOR DESIGN. To the wind, Taurus
presents a clean, almost unbroken surface.
The headlamps, side windows, even the
door handles lay flush to the body. While the
effect is pleasing to the eye, it also pleases
the ear by reducing interior wind noise.

The overall shape is designed to enhance
Taurus’ stability on the road. Even the under-
body is shaped to reduce aerodynamic

lift and channel cooling air to the engine
compariment.

INTERIOR DESIGN. Taurus seats are
designed to satisfy two important criteria.
One: For refreshing comfort during long
drives. Iwo: For firm lateral support in turns.

Controls are placed and shaped so your
hands can find and identify them easily (your
eyes stay on the road).The steering wheel
is sized, placed and designed to make it
comfortable to grip. Even the safety belts are
easy to fasten and adjust.
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Life Preserver.

Worn motor oil leaves baked- GM Goodwrench Motor Oil Goodwrench Motor Gil.

on deposits that reduce per- meets or exceeds all GM speci- No one knows your GM car
formance and strip years off fications for GM cars and light better than Mr. Goodwrench.
your engine’s useful life. Thats  trucks. It reduces engine wear.  No one. Mr. Goodwrench also
why Mr. Goodwrench recom- Fights sludge buildup. And recommends GM oil filters. See
mends regular oil changes protects against rust. your owner's manual for oil and
with GM Goodwrench Motor So next time you an T filter change

Oil: The Life Preserver. oil change, change

) G

M \ SERVICE PARTS intervals

e R bt e e

>




NOVEMBER 1986 VOLUME 163 NOC. 11

WOODWORKING GUIDE

85 Cover

§ 86 The Leading Edge
Read about what's
happening with
American furniture
and the roots of
its design.

92 Only Skin Deep
Manufactured panels
can look and work
every bit as well
as solid wood.

98 Shop Clamps

: You can never own
enough clamps.
Check out our sampling of 19 clamp models.

106 White Lightnir
Build an inexpensive table with a white lacquer finish.

114 Working At Home
Our contemporary oak desk is designed fur home use,

124 China Bound
Build our versatile mahogany sideboard.

134 Mallbox Tool Shop
Mail-order tool catalogs are a convenient way
to buy woodworking supplies.

138 Workshop Wares
Here’s the best of the new tools and shop accessories.

140 Paint And P

T Our high-style coffee table has an innovative finish.

' AUTOMOBILES

876 Radar Vs.Detectors
\W/e use police radar guns to rank 11 top detectors.

80 The Tough Get Gol
PM entered the Baja and came out on top,

155 Saturday Mechanic
Fix your car's windows and door locks.

- — AVIATION

80Winning 2t the 822399 74 speed In Scale
These radio-controlled models can top 150 mph.

DEPARTMENTS MASITIME
. 71 Deep Dive

ON THE COVER
The ine betwesn crafl and an

has never been chear cul Fursilune
can be both craft ang an—ihe
best of contermporany Amencan
designs ane superbily crafted, and
ate goodd enolgh o display in
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Guicke, winch stas on page BS, read
about where Amencan furnsiurne
|lr_':'yi{_'|r'| 1% arwd By it gt there Ther
use oL plar and technigues o
buikd four beautiful fusniue pieces

43 Homeowners’ The U.S. Navy is diving deeper and working harder
1_Letters Clinic with the latest in undersea technology.
10 Imports 44 Computers ENGINEERING e
12 Cycles 46 Electronics 67 Disney World: 15 Years Of Magic
14 Appliance Clinic 53 Science ~ Disney World’s magic continues to dazzle visitors.
19 Outdoors 54 Audio Read about the technology that makes it all happen.
22 Home Video 58 Inside Detroit | TECHNOLOGY —
320 Car Clinic 64 Photography | 145 PM Technology Update
38 Old House 145 Tech Update Here's the latest in space, electronics, transportation,
Restoration 174 Time Machine engineering, robatics and the military.
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ow far will an editor go to get a story? If you're talking about the

typical POPULAR MECHANICS editor, the answer is, to the ends
of the Earth and to the depths of the ocean. This issue of PM is a
perfect case in point. It's the quintessential example of editors going
out and getting a story firsthand, and taking you, the reader, along for
the ride. Recently, Outdoors Editor Tim Cole found himself at the
U.S. Navy's Experimental Dive Unit in Panama City, Florida,
donning the latest frogman gear and plunging into a murky tank filled
with thousands of pallonz of muddy water (page 71). A few weeks
later, Cole was literally at the top of the world, skirting the Aretie
Cirele on a snowmobile to sample the latest in snowmobiles and cold-
weather gear (page 19). Then it was on to Baja California, Mexieo, to
join West Coast Editor Steve Parker in an assault on the famous Baja

Flarida [left]; to Baja California [center|; to the Arctic Circle (right | on a snowmeobile . . .

500 (page 80), quite possibly the most groeling race in the world.
Meanwhile, Science/Technology Editor Dennis Eskow flew to Great
Britain to eatch up on the latest at British Aerospace, the high-tech
English company responsible for the supersonie Coneorde and other
innovative aireraft, Eskow then flew from London to Orlando,
Florida, to get the up-to-now untold, behind-the-scenes story of how
Disney engineers create all that magic at Disney World (page 67).
October marks the theme park's 16th anniversary and, if you've ever
been to Disney World, vou'll know what we mean when we say there's
magic there. . . . While all these peripatetic editors were traveling
around the world to bring yvou the articles in this issue, our Home And
Shop Department, headed by Steven Willson and ably assisted by Joe
Truini, Roy Berendsohn and Lynne Abbate, staved at home to
produce our annual Woodworking Guide (page 85). Last year's
Woodworking Guide netted us a coveted
Mational Magazine Award. The theme of
this year's Guide is great American design,
The lead story was written by noted design
authority Wendell Castle. Then Willson and
gang take over to bring you four beautiful
furniture projects you can build yourself,
plus a lot more. 1 think you'll agree that this
yvear's Guide is the best yet. "Til next time.
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.. .and to an alrcraft hang-
ar outside London.
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Kings: 10 mg “tar.’ 0.8 mg nicotine —
100's: 12 mg “'tar.’ 0.9 mo nicotine av, per cigarette by FTC method,

‘ SURGEON GENERAL'S WARNING: Smoking

Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.

© Phitip Morms Inc, 1986 l
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Makers of the World Famous T-50 Staple Gun

Now Brings You A Full Selection

Of Professional Quality Fastening Tools
For All Your Fix-It Fastening Needs!

FASTENING SYSTEM
Attachment & Fasteners

54, T mm" Gun
- h:tm
fasteniag loof!

Easily slips en frosi of Staple Gual!
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Efectraaic Sofid State

Hi-kmpact; Hi-Termp Howniag

® Uses 27 or 4° Glue Shix

Model RH-200
Professional

E-Z Pull RIVET TOOLS
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ARROW FASTENER COMPANY, INC.
271 Mayhill Street, Saddle Brook, NJ 07662
In Canada: Jarde! Distributors, Inc., 505 Metropolitan Bivd. East, Monireal H1P 1X8 Quebec

Available al all leading Hardware, Home Center, and Discount Department Stores everywhers.

Madel TH-5M Thumb Feed

Model RL-100 Light Duty

Ircliading InCOmalives you
can ride!

526 per year (Check'™M.D.)
S48 for 2 years —
Charge card. call anytima

B00-824-7888 Operalor 660 or write

REMOVES VOCALS FROM RECORDS!

Mow You can sing with the world's best bands!
The Thompson Vocal Eliminator can remove
most or virtually all of a lead vocal from a standard

slereo record and leave the background! I
Write or call for a free brochure and demo record. Live 5‘|EHI1'I_, P.0. Box 629-C3
LT Sound, Dept. PM, P.0. Box 338, Traverse City, MI 49685
Stone Mowntain, GA 30086 (404)493-1258 MONEY-BACK GUARANTEE
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Mini-indy Il drivers
Milke and Chris Ru-

sin sometimes et
Mom and Dad take
a spin in the PM
project kart.

Yuut' Mini-Indy  racer
caught my eye in 1975,
but my only son at that time
was just 2 years old. In 1978,
when  you published the
Mini-Indy 11 story, 1 had two
buys, ages 5 and 1 month. It
was almoest time to start
| building! 1 sent for Mini-
Indy 11 plans four years ago
and recently finished the
kart. Now, drivers Mike and
Chriz are ages 13 and B, re-
gpectively, The boys, and oc-
casionally Mom and Dad, are
having a blast with it.
DAVID J. RUSIN
HOWELL, NJ

PM Projects Update

[ am a l4-year-old girl at-
tending eighth grade at Fa-
bius-Pomey High School in
central New York state. I
had to choose a project to
build in my industrial arts
class and selected the pie
safe from your August '82
issue (page 90). 1 had never
attempted anything as diffi-
cult before, but [ was deter-
mined. [ started it in Janu-
ary and completed it July 13
with the guidance of my
teacher, David Hogan. You'l
see that [ did leave out the
drawers at the top so I could
finish the project in one

POPULAR MECHANICS » MNOVEMEER 1986

| term. Thank you for the idea.

NANCI PEROYER
FABIUS, NY

My garden cart has served
me well in use and abuse and
iz still in good condition after
nearly 10 years. My design
has similarities with the

w Carts you've published over

the years, but mine has one
helpful feature: The handles
are curved Lo make it easier
to push or pull the cart.
MAURICE J. MARTIN
JENSEN BEACH, FL

Ever since I saw the Sea
Knight 17-ft. plyvwood cruis-
er in your May '57 issue
(page 164), I've wanted to
build this Glen L. Witt de-
gign. But, between Air
Force commitments over-
seas and the years just roll-
ing by, I never got around to
it—until recently. S0 now,
almost 30 years later, USAF
retired since 1970 and TO
years of age, I've got my Sea
KEnight. There's one “but”
though: 1 built it to Y-scale
from the excellent plans, Ev-
erything is exact and ['ve got
it set up for radio control
with a 7.5-cc model outboard
engine. It looks like the real
thing, especially with Ken (a
Barbie doll) at the helm.
GEORGE KONSMO
RANCHO CORDOVA, CA

PM projects do gel buill—
sooner or later and with or
withou! modifications. The
choice of the Mini-Tndy roc-
er (the orviginal from Aug.
75, page 36, or Mini-Indy 1T

Knight built by George Konsmo
is 52 in. long.

Srom May '78, page 110) can

be ordered directly from the
designer:  Stevenson  Pro-
jects, P.0O. Box 584, Del
Mar, CA 92014. Each is $3.

Plans for the pie safe and
a garden carl (PM design
from June ‘82, page 123) ap-
pear in our new Plans And
Ideas booklet available by
sending $1.50 to POPULAR
MECHANICS, Box 1014, Ra-
dio City Station, New York,
NY 10101. The plans are
$4.95 ench.

Plans and patterns for the
Sea Knight (the full-size
boat!) are still available for
242 from Glen-I Marine De-
signs, 9152 Rosecrans, P.O.
Box 756, Bellflower, CA
90708 Glen-L also affers Sea
Knight frame kits (8315)
and plans for ather boats.

Ceiling fan tips
I enjoy your how-to articles,
but as a licensed electrician,
let me point out that a single-
pole switeh is nof “safe to
handle” and the power is not
“truly off " when tested as
yvou recommend in How To
Install A Ceiling Fan (Aug.
"86, page 121). When testing
from terminal to terminal,
voltage will only be indicated
if the switch is in the OFF
position and the bulb is in
place and not burned out.
KEVIN SMITH
BOSTON, MA

You're vight, we should
have followed the accepfed
practice of testing from the
kot wire (black) to grownd—
the only true way to test that
power is off,

I've installed four eeiling
fang in my house and several
in homes of friends. For
more strength with the fan
you show, T usually drill out
(Mo. 21 drill) and retap with
a 10-32 tap. On flush or hug-
ger types, on the one with
flat bar, I drill a Y-in. hole 1
in. fram each end for a pan-
head s * 3-in. toggle bolt.
On the pie pan type, I put*s
toggles in the four extra Ve
in. holes, so the fan will nev-
er pull away from the outlet
box. 1 always check the fac-
tory wiring connections, Loo,
I've found several loose.
ROBERT J. KELLY
MINNEAPOLIS, MN




Instant Fun.
Just add people!

Tough’87 Ford Ranger Supercab.

Ford Ranger SuperCab.

With a

powerful 2.9L V-6 and

sporty STX trim, Rangers are

out for a lot of fun!

There's only one The STX look.
ingredient needed to Ranger SuperCab even
have a good time ina looks like it's rarin’ to go,

Ranger SuperCab—and
that ingredient is you!
SuperCab gives you
22 cu. ft. of extra space
behind the split-back
front seat. And you can
ride five with optional
rear jumnp seats. This is
‘ one small truck that's
looking for some big-
| time fun!
Port fuel-injected V-6.
This tough Rangers
got an advanced 2.9L V-6
with electronic port fuel
injection. And it gives you
the power of 140 horses*
—power to take you
where you want to go!
With the 5-speed manual
transmission that's stan-
dard in all Rangers, you
get a little pickup that
just wants to have fun!

with sporty STX flair. It's
got extra-hot styling,
including special accent-
ing, sporty trim, tinted

glass, black foldaway mir-

rors, black grille and
bumpers, and deluxe
wheel trim. And the
inside is loaded, too—
twin Captain’s Chairs up
front, plus an electronic
AM/FM stereo radio!
Super fun truck.
Best of all, when you
climb aboard this roomy;,
stylish Ranger, you know
right away that it's one
tough truck—built fun tough.

FORD

2dIgET

You might even say it's
tough not to have fun in
a Ranger SuperCab STX!

“Quality is Job 17
In fact, for the past six
consecutive years, Ford
quality has led all other
American automotive
companies. This is based
on an average of owner-
reported problems in
the first three months of

service on ‘86 models,
and in a six-month period
on '81-'85 models

designed and built in
North America.

Lifetime Service
Guarantee.
Farticipating Ford
Dealers stand behind
their customer-paid work,
in writing, with a free
Lifetime Service Guaran-
tee good for as long as
you own your car or light
truck. Ask to see this
guarantee when you visit
your participating Ford
Dealer.
Buckle up—together
we can save lives.

*Based on SAE Standard [1340

Optional light bar not for ocoupant
sadety






issan has added new
meaning to the

word “convertible” with

itz all-new Pulsar NX. The
roof 's T-top panels lift out,
but that's nothing new,
What's radical is the hatch-
back, which comes unhinged
and then lifts off completely.
And then what do you do?
Use your imagination: You
can just drive around in a
very open car, with your rear
seat passengers taking the
air (yes, there's a tight rear
seat in the WNX); you can
make believe you're driving
a sports pickup and bring
home a balled and burlaped
gapling; or you can hinge a
soon-to-be-available cap, in
place of the removable

| hatchback, to form a space

capsule in back, The NX is
on sale now, but the back-
pack aeccessory won't be at

NX hatchback becomes sports
wagon with different-
accessory lid (white line).

Nissan parts counters until
early next year. So, you'll
have a short wait before you
can run the NX in its station
wagon configuration. Nissan
gets the eredit for producing
a vehicle with the versatility
a lot of people have been
waiting for. The eredit for its
design, however, goes to the
1I.5. team at Nizsan Design
International in La Jolla,
California. And, speaking of
design, may the original Pul-
sar rest in peace.

The new, fwd NX iz built
on a 95.7-in. wheelbase and

The 3-door hatchback

is an espedially ap-
pealing additlon to
Missan’'s 5-model Sen-
tra lineup for "87.

is 166.5 in. long. With XE
gpecs, it's powered by a 1.6-
liter, ohe, fuel-injected Four
that's rated at 70 hp. The hot

setup is the SE with 16 |

valves in the 1.6 engine and
113 hp. In the XE model, 5-
speed manual transmission
is standard with 3-speed
automatie an option. With

| the dual-overhead-cam SE,

you get larger, alloy, direc-
tional wheels with low-pro-
file 195/60F 14 radials, rear
stabilizer and front air dam.
As either an XE or SE mod-
el, the standard-equipment

% bar roof (with roof
¢ panels that stow under

W the rear floor), dual

power mirrors, steel-belted
radials, front discs, full
wheel covers, power rack-
and-pinion steering, AM/FM
and more. Airconditioning is
optional on the base sticker
price, which at this writing
hasn't been set, but expect a
boost over the cost of last
yvear's Pulsar.

list is impressive—T- |

Tallyho!

Hunting for a new car in the
6000 range is a challenge,
but early next year VW will
have its Fox in the field.
That may make it a whole lot
easier to choose a low-priced
car, providing the German-
engineered, Brazilian-built
Fox (derived from VW's
Pole) has a quality edge on
the competition—as did the

Coming: VW Fox In 2- and 4
door sedans and 3-door wagon.

Beetle in the '50s when im-
ports were beginning to be
noticed in the land of “inso-
lent chariots."”

More Mirage for your garage

The Mitsubishi Mi-
rage d-door hateh-
backs are the best
looking subcompacts
on the road—and, if

you're talking tur-
bos, one of the fast-
est. But, up until
now, it's been a 1-body style
line. The new 4-door sedan
for "87 is a smart, roomy car
with formal roofline, resem-
bling a scaled-down Galant.
Like the hatchbacks, the
new sedan is fwd, with a
transversely mounted 1.5-li-

Mirage 4-door Is new for ‘87, {

ter, 68-hp Four providing
the power. Standard trans-
miasion is a 5-spead manual,
with S-speed automatic a
natural option for this fam-
ily-oriented model.

Ferrari with the fringe on top

Some cars you never get
over. Like the Ferrari Day-
tona Spyder. You don't have
to have owned one, maybe
never even have driven one.
But the Daytona—the last
front-engine, rear-drive V12
cabriolet  that  Ferrari
made—is magic when it
comes to getting otherwise
reasonable men to part with

huge sums of money. Soon,
there’ll be a new front-en-
gine V12 Ferrari convert-
ible—the 412. It's one of sev-
eral new models under
development, and this one is
scheduled for the 1.3, line.
The price will probably be
closer to the 103,000 Tes-
tarosa than the entry-level
$65,000 328 GTS, ™
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Queens Reach.
A rugged place for a smooth taste to start.

WESTERN CANA]IA—

We found an opening
between two peaks, then
dropped down fast to the
lake. It was the bluest )
water we'd ever seen, the
smoothest too. So smooth,
a ripple would have
seemed like a wave.

All around us were
walls of deep, green pine
and mountains capped
with the whitest snow,
all reaching for the sky.
Pure glacial magic.

They make Windsor
Canadian from pure
running glacial waters.
And from the rich local
rye. Even the crackling
mountain air plays a
part. Nature at her best.
That's what makes
Windsor, Canada's
smoothest whisky.

WINDSORW |

CANADAS SMOOTHEST WHISKY.

CAMADAN WHISKY—A BLEND - B0 FROOF « IMPORTED AND BOTTLED BY THE WINDHSOR DISTILLERY COMPANY, MEW YOR, N.Y. & 1065 NATIONAL ISTILLERS PRODUCTS CO




Cycles

BY NORMAN
MAYERSOHN

eren he was
electronically
clocked at 6548
mph on a California
public highway, in-
stead of getting a
citation Fred Mark-
ham was awarded
the $18,000 duPont
Prize. Fred, you
see, was piloting
the world's first bi-
cycle to officially
exceed 65 mph, and
it was the Interna-
tional Human
Powered Vehicles
Assn, that did the
timing, not the
CHiPs.

Markham's Gold
Rush record hike
may look more like
the Pod From Another
Planel than your favorite
Schwinn, but it does have
two wheels and it is moved
along solely by leg power. In
fact, under the Kevlar aero-
dynamic shell, it's quite con-
ventional. Based on the pro-
duction model recumbent
eycle sold by California's
Easy Racers shop, its big
differences from street-rid-
den bieycles are in aerody-
namics—an incredible caleu-
lated Cy of .089—and an ex-
Olympie sprint rider capable
of pumping out 1 hp for 2-
minute stretches,

That's not to say that
theze 2-wheel hot-rodders
haven't gone {to great
lengths to stack all of the
record-setting conditions in
their favor. First,

at T800 ft. altitude on a pla-
teau east of the Sierra Neva-
da range, where the thin air

Breaking The Limit

they
found an arrow-straight road §

craft aluminum replica of the
chrome-moly steel recum-
bents built by Easy Racers
ghop owners Gardner Martin
and Mathan Dean,
Pieces that couldn't
be bought over the
counter were made
to order. The front
tire, for example, is

punch from a side wind that
put the scare of last au-
tumn’s 60-mph crash back in
him. The fear passed rapidly

a bald slick, hand |
fashioned from a
child-gsized racing §
knobby and inflated
to 150 psi for rec-
ord-setting runs.
The body shell,
based on a German laminar-

| Mow airfoil design, has never

geen the inside of a wind

| tunnel but has undergone

trial-and-error tufting to
keep the airstream smooth
at the back end. Now short-

i ened, it excels in reducing

Gold Rush bike has tight canopy hatch.

would present less drag.
But, since the rider would
alzo be down on power in thiz
rarefied atmosphere, they
tube-fed him pure oxygen
right up until he was seated
in the bike and the canopy
was duct-taped into place,
The chassis itself is an air-

—~ "R s e T

Rider Fred Markham shows riding position under Keviar shell.

12

PHOTOS BY DO GREEN

ground level turbulence, but |

Markham still compares the
ride Lo an airplane that's just
touched its wheels to the
ground—wind gusts toss it
around playfully.

The run for the duPont
Prize was filled with antici-
pation, the tension height-
ened by nine days of waiting
for the wind to drop below 3
mph as required by the rules
of the prize committee. Fi-

.. nally, the team pushed off

Markham in the gathering
dusk of a calm High Sierra
nightfall. One 62-mph warm-
up run, then an intense ses-
sion with the axyvgen bottle,
and the Gold Rush was on its
2-mile run to glory. Pacing
hims=elf up to speed with 5- to
10-second rest  breaks,
Markham cranked up to 55
mph before taking a sucker

B R

Arerodynamic shell is vulnerable to wind.

though, as he bore down on
the pedals with better-than-
ever determination and flew

| through the 200-meter speed

trap in 6.8 seconds for the
speed record,

In return for the money
and effort expended on the
record chase, the Easy Rac-
ers shop owners hope to see
an inerease in the popularity
of recumbents. Their coastal
California shop (Easy Rac-
ers, Box 225, Freedom, CA
05019) sells $995 steel-
framed bikes and $2900 alu-
minum racing models that
they feel offer real advan-
tages for riders who want to
master 2-wheeling quickly
and travel eomfortably.

The Gold Rush bicyele it-
self has been taken out of
action, and plans eall for du-
Pont to purchase the ma-
chine and donate it to the
Smithsonian Institute’s col-
lection. A clone of the record
bike has been assembled for
competition at the Human
Powered Vehicles meet.

The Gold Rush team won't
he sitting around basking in
the limelight of their
achievement, though. The
plan: A longer 2-man version
of the current hike which
benefits from doubled horse-
power with the same frontal
area of 5 sq. ft. A course up
at the 11,000-ft. level in the
Colorado Rockies haz al-
ready been scouted, and the
calculator shows that the
goal of approximately 73
mph is reachable.

Considering the obstacles
this team has already over-
come, you'd have to say that
it’ll only be a matter of time
before they attain the Mach
0.1 goal, too. ™
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Out here’s where you find Redwood snuff. Made exclusively from Dark Fire
tobacco. for a moist, rich taste. With freshness and flavor
yrotected in a plastic can. So the next time you're up in the -
1ills when the sun’s goin’ down, make it Redwood and you

Redwood. A rich, dark fire tobacco for less.

& e et B
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BY STEVE TOTH

Dishes Come Out Wet

have a G.E. dishwasher,
model No. GEDA00-03, se-
rial Nao, 7103208, that leaves
the dishes wet. s this some-
thing a do-it-yourselfer can
fix? R.C. STOLTE
TROY, OH

TEST HERE

TEST

HERE GROUND
FOR

COMNTIMUITY

ment, remove the lower dish
rack. Close the door and set
the selector sunleh fto heat
dry. Advance the fimer fo the
dry position and activate the
machine. Let it operafe for 5
to 10 minutes, then open the

T HEATING
ELEMENT
FROM BELOWY

First, check if the pushbut-
ton switch 18 an energy sav-
ing or heat dry. Fa the energy
saving position, the heating
element in the botfom of the
tich 18 nof energized and the
dighes are dried by notural
convection. When on heat
diry, the element is energized
Sfor 30 minutes,

To check the heating ele-

door to check that the heating
element is gefting haot. Put
the back of your hand near
the element, but do rot toncch
it! You shouwld feel some
heat, If yow donw’t, the heater
element moy laeck continuily
aor it may be “grownded.”
(The element has a condue-
tive wire at its core, wrapped
by inswlotion. Swrrounding

HEATING ELEMENT

both is a metal shield. If a
break in the tnsulation al-
lows the conductor to fouch
the shield, the element is
grounded.) To check if,
you'll need an ohnmeter,
Disconnect the power fo
the dishwasher and remove
the lower access panel. Next,
locate and remove the elec-
trical leads going to the heat-
ing element. Check that they
are not broken or burned.
Now, gel the meler to the
R r 1 scale. Attach the meler
probes to each of the healing
element's  terminals. The
meter's needle showld show
condinuity by moving to the

the heating elenent,

Next, set the meter to the
R x 100 scale. Place one
neeter probe on a healing ele-
ment terminal and the other
on the metal shield, If the
needle moves wpward, if in-

dicates  the element iz
grounded and must be
Ty replaced.

- o replace the ele-
foas, ~ To replace the el
it T _; ment, remove the lock-

e e ing nuts on the wnder-

side of the tub. Then,
open the door and re-
maove the two brackets
holding the element fo
the bottowm of the tub.
Lift the element out of
the machine and in-
slall the new one.

If the element tests
okay, check the fuses
in the fuse bor under
the tub, Remove the
fiuse bor and test the
fuses for continuity. If
any teat as bloum, re-
place them with fuses of the
same size and rating. The
heating element kit is part
No. WDsXsv r836). The
fuses are part No. WDGX 206
($2.75). Both are available
from a G.E. service center.

Needs parts list

I have a washing machine,
model No. LNC-6417, a dry-
er, model No. T364/8364, and
a gas range, model No, 2665,
all from Montgomery Ward.
I would like the parts list and
serviee manuals for these ap-
pliances. | have written to
Wards, but have received
only a “What to do if" (before
you eall the serviceman)

right. If i doesn't, replace |

sheet, How do [ get the ser-
vice manuals for these ma-
chines? JAMES GUARINO

ALDEN, NY

The parts list and repair
manuals can be obtained by
contacting Montgomery
Ward Parts Distribution
Center, 5750 MeDermotl
Dr., Berkeley, IL 601683; 1-
Bi-323-1965. The service
manwals, which cost about
£3, usually have parls lists
in them. For technical assis-
tance, write Montgomery
Ward, Product Service, 4-N
535 West Chicago Ave., Chi-
cago, L 60607,

Cooktop parts
We have a Frigidaire cook-
top and oven, model No,
42015344, When something
goes wrong, we are told that
we can't buy parts for it. Can
you give us an address to
write to for new elements?
JOAKNA DEIGHTOMN
NORMAN, AR

! contacted Frigidaire and
they told me there are parts
available for your range,
which was manufactured be-
tween 1061 and 1963,

The part number for the 6-
in. element is 6590804, the
part number for the 3-in,
element is 6590805, and the
speed heat burner i part No.
659183, They cost about $30
each and can be ordered

from any Frigidaire parts

distributor in your avea.

Info source

For those of you with older
Sears appliances who have
had little luck obtaining a
parts list or wiring diagram
Sfrom your local store, there
is a nattonal source for such
information. Wrile: Sears-
Roebuck and Co., Manager
National Customer Rela-
tions, Dept, 731A, Chicago,
IL 60685, Include the model
and serinl numbers of your
applinnce.

If you have a problem with any
applianee, send gowr question, along
with the teodel and serial Rumbers,
to Applinnee Clinie, Popular Me-
chantcs, #24 West 57th St., New
York, NY 10015, Sorry, buf letters
cawnol be answered individually.
Problema of wide iferest will be
discuzsed tn thiz ol
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One more thing
to consider
before you buy

any compact tractor

Plus-50% off on
Extended Service
Protection

Now there are even more reasons to
buy a Ford compact tractor. From
July 14 to November 30, 1986, par-
ticipating dealers can arrange low
53:% ANNUAL PERCENTAGE
RATE FINANCING for qualified
buyers. You can save 50% on an
extended service protection plan
that stretches your service
protection to three years

or 2,500 hours, which-

ever occurs first.
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But there's more to consider when
you're buying a Ford compact tractor.
Ideal for gardening. Small tractors
don't come any better than the 13 fo
38-horsepower” Ford compact
diesels. Seven quality 1000 Series
tractors—models 1110, 1210, 1310,
1510, 1710, 1910 and 2110.

Strong dealer support. With 1,400
Ford Tractor dealers in North
America, there’s probably one near

-

5!HHUHL PERCENTAGE RATE
FINANCING

%

you. A full-ime tractor dealer, experi-
enced in meeting the needs of
serious gardeners, farmers and
contractors.

Now there are more reasons than
ever o consider Ford before you buy
a compact tractor.

*Groas enging horsepower

Is your tractor
built as well as a Ford?

FORD TRACTORS &ZZ2P
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ANYTIME.

ALL NEW. IMPORTED FOR Take it anywhere you want.  OFF-ROAD POWER. If you're
DODGE. BUILT BY MITSUBISHI Anywhere. Becouse the power hungry, you've corr
MOTORS CORPORATION. new Power Ram 50 has fo the right place. This 4x4
AND RE-ENGINEERED undergone some powerful has the biggest 4-cylinde:
BUMPER TO BUMPER. changes. And it's ready engine you can find in a
for just about anything. pickup: A hefty 2.6 liters.

‘Bosed on data available af time of printing. Shawn with dealer instalied spad bcﬁ'ld lights.




ANYPLACE.

OFF-ROAD PROTECTION. SMOOTH RIDING. There's also equalizer, the works. Buy or
Power Ram 30 is buill to a double wishbone type leqse the new

fake it, With protective skid  front suspension o smooth fourwheel

plates for the engine, front . out the bumps. And if all that  drive Power

suspension, and transfer sounds good, how aboutan  Ram S0. Its

case. And fo help with the  available stereo system with ready when-

uphill battles, we improved 25 watls-perchannel, cass- ever you are.

our standard 5-speed. ette, 4 speakers, graphic

DIVISION OF CHRYSLER MOTORS




PICTURE

YOURSELF

with a little less
a lot less, or nonegam:)a?ll.

All over the country, there’s
a group of men—actually mil-
lions of them—who have a secret
they don't share with anyone. Not
even with each other.

Their secret? That nobody
knows they're using Grecian®
Formula 16¥ to gradually take
away as much gray—or as little as
they want to lose, without any-
body knowing. That's their secret.

They do it with a clear liquid,
as easy to use as a hair tonic.
Here on this page you can see the
undoctored photographs of the
hair taken day-by-day as one of
these Grecian users
took care of that older look.

Note in the photos around
the page how the change each
day seems like no change at all.
But compare #1 (when he began)

with #18. The nearly invisible day-

" to-day changes have eliminated
the gray and created a younger
looking man.

—

GRECIAN"FORMULA 16

You can do it too. Not neces-
sarily the way this Grecian user did.
You may have more or less gray
to start with. And you may want to
end up with more—or less. You're
in control. A lot of Grecian users
leave a little gray on the sides.

The im t thing is that
you look pe natural all the
time. The return of your own nat-
ural ]%ﬂki?g mﬁr_ each day over
a period of weeks is so impercepti-
hlg',E not even your friends can tell
you're using Grecian. Unless, of
course, you tell them yourself.

You'll be glad to know you
won't have trouble finding Grecian.
It’s available wherever menss toilet-
ries are sold. That’s because mil-
lions of men quietly demand it.

Free trial offer. For a trial
E:;kage send $1.00 for postage &

dling to Grecian, Suite 0155(),
Del Rio, TX 78847-0155. Specify
liquid or cream. Limit one per
family. Offer ends12/31/86.

—




BY TIM COLE

Nut one to pussyfoot
when there was a

Ski-Doos ride the barren expanse of the lcelandic Interior,

hard-packed glaciers, across

finally, skyward to one of the
highest peaks of the Icelan-
dic interior. Around every

| turn we found snowscapes of

such jagged, heart-swelling

| beauty that it left us proping

for superlatives.

The ohjective of the trip
was 3-fold: To ride and eval-
uate the hottest sleds in the
Ski-Doo lineup, to check out
the snowmobiling potential
in this curious country and to
evaluate cold-weather boots
and gloves for upcoming cal-
umns. We accomplished all
three with logistical support
from Ski-Doo and Ieelandair,
discovering that it's possible
to enjoy snowmobiling above

| the treeline without suffer-

ing the vexations of high alti-
tude, There isn't muech vege-
tation on a rock-strewn
island that brushes the Are-
tic Circle.

We concentrated on three
areas, each with subtle vari-
ations in terrain. Veidi-
Votn, 150 miles east of
Reykjavik, turned out to be
as barren as the moon,
pocked with voleano craters
and deep, trout-filled lakes.
At one point, we found a 100°
hot spring and went for a
swim during a blizzard.
Sandskeio Vililfell, or Blue
Mountain, iz Reykjavik's
principal winter playland.

Botnssulur, northeast of
Reykjavik, offered a splen-
did view of Ieeland’s glaciat-
ed topography, interrupted
by geyser plumes spewing
forth on the horizon, We
climbed to a warming hut
cradled in a snow bowl, ven-
turing just high enough to
touch the elouds.

The Ski-Doos represented
the Canadian snowmobile
maker's basic line for '86-
"Bi—from the workhorse
Seandie utility sled to the
Formula MX and the high- |
powered Formula Plus, ca-
pable of an off-the-shelf top
end of around 105 mph. (And
when you're clinging to the
side of a voleanic escarp-
ment, you tend to be grateful
for all that extra power.)
Smooth, beefy, independent
front suspension and high-
travel rear suspension, the
big news in snowmobiling
the past couple of years, was
a welcome innovation in this
kind of rugged environment,
Durable, vil-injected engines
delivered hop-on-and-go re-
liability—hardly a surprise,
but it was a nice feeling far
from base camp as the sun
went down and fog rolled in.

Dedicated snowmobilers
will have their chance at this
unusual winter playground
between January and April.
Ieelandair has arranged reg-

h

frozen lakes and around ig- | Here's where we found per-
neous extrusions, through
ice canyons and over snow

domes, past hot springs and,

fectly formed voleano cra- | ular 8-day excursions de-
ters to romp around in, and | parting from Chicago and
10-story ice walls to elimb. l {(Please turn to page 200

schedule to keep, our guide
Ingolfur (“Ingy") Gudlangs-
son found the shortest route
back to the rest of our party.
He goosed his Ski-Doo For-
mula Plus, climbed from the
bottom of the dormant volea-
no we were exploring to the
crater rim, then blazed Evel
Knievel-style around the in-
gide of this bowl-shaped
cauldron, once seething with
lava and noxious gas. He
found an exit with enough
snow and we kicked out like
surfers off Maui, secoting |
down the outside of the cone
and across a lava field before
catching up with the rest of
the group.

It was a fitting and alto-
gether stylish introduction
to Ieeland, land of fire and
ice. But, it didn't end there.
Ingy led 20 of us on a fantas-
tic voyage aboard Bombar-
dier's latest products—over
congealed sheets of lava and

P B E AN D

Maost of Iceland’s prime snewmobiling country—around volcano craters |
and over glaciers—is located In southwest. convenient to Reykjavik, 'J
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‘Befere prendling |
rhacked atber colvien

and afro aiked for

Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succesded in this
fascinating and highly profitable profession
..YOU Can Do I, Too!
“Ma more hard, nasty work for me.
Mow | have my own business and with
hardly any effort 1 average around 350
a day. Thanks for my new start in life.”
Sam Walker Prichard, Alahama

adpive from ieveral of
the prefeciiene!
leckrmithy inn my area
They all said Foley- (000
Beliaw way taps and bas
b mart perraiile
Key Machkine

=I ahwayy
wainted no have
my e bidddness
and mow I de, thanks fg Faleys Bafrau

David Fasrbsother—Dave's Lo J

“1 opened my own business, spare
time, seven months after [ enrolled and H

Mi Be, Wisconsin 53209
made a profit of 3329 Tor the first week.” el

B. A, Deberry Lirtleton, Cotorade Work Part Time, Full Time — Right a1 Home.

Bea LOCKSMITH!

(et into this booming high-profit business that’s

Easy to learn — Easy to do— Easy on You!

Mever before have money-making opportunities been so Extra
great for qualified Locksmiths, Mow lucrative regular Ne
lock and key business has multiplied a thousandiold as Co
millions seek more protection against zooming crime.

Included With Your
Locksmith Training

BURGLAR

Yet there's only one Locksmith for ewery 17,000 peoplet ALARM
Make Up to $26.00 an Hour — even while learning ! .

Train FAST at Home!

You're “in business” ready to earn $10 to $26.00 an
hour a few days atler you in Foley-Belsaw's short-
cut fraining. Take advaniage of loday's unprecedented
rtunities in locksmithing for year-round EXTRA IN-
COME in spare tima — or fulitime in a high-profit busi-
ness of your own. Hundreds we've trained have done
it. So can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and equipment, plus simple, illustrated les-
sons, plus expen supervision, plus business-buildin
uidance will anable you the KEEP THE MONE
OMING IN! Ideal for retirement — good jobs, oo,

SEMD FOR EXCITING FACTS—No Obligation
Discowver what's in Locksmithing tor you — how Foley-Belsaw's
masler-locksmith-approved I:rar'mng can givEEw the skill you
can depend on o EARN MORE — ENJOY LIF

PRO KEY
MACHINE

training. Covers
all phasas ol
Barglar, Hold-Up
and Fire Alarm
Sedvicing and in-
slallation. This
valuable and
timely instuchan
|r‘l"‘ILd'E: &l special tools and
supplies, ONLY Foley-Belsaw offars
sSuch exiensive training in this
rapidly aspanding field 4% & part of
your Lockamith Iraining

ADVANCED Locksmithing!

How to change combinations, in-
slall and service Sale, Vaull and
Bank Safe-Deposit Box locks.
You'll find it fascinaling and high-
Iy prafitable work.

ALL SPECIAL TODLS AND
EIUIFMEHT INCLUDED!

-';1.‘- b g
o

Hlﬂm'fﬂﬂﬂilp;-
ny &xira with your rainiag. b |

Find out all about it!

Just fill in and mail coupon below (or send post-
card) to recetve full information and details by
refurn mail. N2 IT TOUAY S

F{H,E\’BELS:"M INSTITU TE.

11034 Field Bidg., Kantas City, Mo, 64111

RUSH COUPON TODAY
FOR THIS FACT-FILLED

I FREE

J| BOOKLET!

FOLEVHELSAW INSTITUTE, 11034 FIELD BUILDING
KAMSAS CITY, MISSOURI 64111 k

YES. pleaze send me the FREE booklet thal
gives lull details about starting my own business in
Locksmithing. | understand thare is no obligation
and thal ng sasesman wil call

Telis how you quickly Name

frain [0 b2 your own bass
I in a profilable Sparelime Address

or Fulltime bussness of

your own PLUS complets City e <
I details on per 30-0@

MO RISK Trial Oier State Tip

OUTDOORS

(Conlinuwed from page 19)

New York., The $399 fare (which in-
cludes air travel, accommodation and
sleds) opens the door to glacier climbing
putside the village of Husafell, a day-
long trek to Thingvollir—the Icelandic
National Park outside Reykjavik—and
a jaunt up Mount Esja.

With abundant, virgin snow, rela-
tively mild temperatures (kept that
way by the close proximity of the Gulf
Stream), and soul-jarring seenery, lee-
land may offer the American snowmo-
biler the winter side of paradise.

Contact Ieelandair, 85 West Algon-
quin Rd., Suite 375, Arlington Heights,
IL 60005; (312) 956-6110.

Folding trailer

A utility trailer can be a godsend for
Saturday cleanup projects or for towing
essential household items like bikes,
ATVs and snowmobiles. But, they tend
to take up space when not in use. So,
under the heading of smart ideas, we
find the $649 Tow & Stow, a 120-pound
aluminum trailer that can be adapted to
haul just about anything.

Each of two wheels on each side has
its own axle. This revolutionary design
departure allows Tow & Stow to be
condensed to a manageable size. Re-
move three steel bolts and the unit folds
to a compact 156 in. x 2 ft. x 12 ft.
Primary construction consists of 1% x
3-in. rectangular aluminum tubing.
Aluminum corner plates fasten the tub-
ing together at critical end junctions.
Four-ply, 8in. rim, tubeless tires sup-
port the rig. Options include a plywood
platform for transporting jet skis and
sleds, stakeboards for hauling house-
hold effects, or aluminum channels that
accept motorcycle wheels, Spring sus-
pension for each wheel is also available.
Towing capacity is 850 pounds.

If you've got a lot to haul, but limited
space to store a trailer in, the Tow &
Stow may work for you, Contact Patent
Products, P.0O. Box 2706, S3an Anselmao,
CA 94960, ™

Foldable Tow & Stow [top] transforms into a
stakeside utility traller [bottom).
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ick Breakthrough! The

RS s

Now Available
With Your Choice of
81/2-Foot Dish or

New 101/2-Foot Dish

Radio Shack's satellite TV system brings you
over 100 channels of guality entertainment.
Enjoy sports, movies and music videos with
stereo sound, networks, super stations,

kids' shows and much more. This com-

: ; Precision Gear
plete block down conversion system in- Motor Drive
cludes instructions and an assembly Provides Full

guide on video cassette. Only $1995
with 8'/=-foat dish or $2295 with
10"/=-foot dish. Selected compo-
nents available for upgrading ex-
isting systems. Credit plans
available. Come in for details.

H -Duty Mast
With Built-ln
Bubble Level P

Digital synthesized receiver
provides sutomatic dish pnliliunlns and

stereo sound tuning, outputs for TWs and TV monitors,
slereo sudio amp and descrambler.

Radio fhaek

The Technology Store

A DWISION OF TANDY CORPORATION

Price applies at participating Radio Shack stores and dealers.




e quality gap between

the video equipment
professionals use and the
type of gear available to us
home shooters is getting
smaller all the time. Want
proof? Take a good look at
the startling video images
Dy, Robert Ballard and his
team of seientists brought
back last summer from the
submerged decks of the Ti-
tanie. They were recorded
with the same image-pickup
technology  employed in
| some of Sony's home video
cameorders,

These color images of the
sunken liner were broadeast
goon after the expedition
—sponsored by the Woods
Hole Oceanographic Institu-
tion—returned to port in
late July, If you'd like a more
in-depth look, watch for the
television documentary on

videocazsette from Vestron
in February).

Dr. Ballard and hiz team
chose Sony's CCD (charpe-

Home Video

Camera robot [top right) explored the Titanic, 2 miles deep.

coupled device) image zen-
sors for their deep-sea video
cameras. This is the same
image sensor used in Sony's
H#mm camera/ recorders—the
Handyeam, CCD-VE and the
brand-new CCD-V110. Un-
like the vacuum-tube pick-
ups used in many videoca-
meras, the CCD iz a solid-
state chip, thus nearly
immune to the effects of
cold, vibration and stray
magnetism.

Ballard and his crew made
11 dhives to the Titanic in the
famous deep-sea submers-
ible Alvin. The sub
had one videoes-
mera, mounted on a
movahle arm in tan-
dem with a film

tionately referred to it, car-
ried its own pair of video and
still cameras. While Ballard
or another submariner
would “park” Afvin on the
Titanic's deck—a delicate
operation in the 1%-knot
current that flows over the
wreck—Jason Jr. was dis-
patched to investigate the
ghip close up. The robot fed
its video images back to Al-
vin over a 250-fi. tether. An
operator  aboard  Alvin
wiatched the pictures on a
small Sony Watchman flat-
sereen TV while controlling
the robot's movements with
a jovstick controller.

Dr. Ballard, who
seribed Jason Jr. as &
“swimming eyeball,” ex-
plained that it allowed the
Alvin to explore parts of the
Titasic that were too con-
fined or too dangerous for
the manned sub to venture.
Besides extending the vision
of the scientists aboard Al-
ein, the TV images from
both Jasoen Jr.'s and Alvin's
cameras were recorded on
professional  ¥-in.  Sony
VCRs and an 8mm VCR
mounted aboard Afvin,

At the Washington, D.C.,
press conference where |
viewed the preliminary re-
sults of the taping expedi-
tion, Ballard remarked that
he was guite happy with the
picture detail and low-light
performance of the CCD vi-
tdeoscameras,

Anybody who saw the
tapes brought back from the
depths would have to agree:
Even though the
wreck was the ulti-
mate in low-light pho-
tography (the ocean is
totally dark at that
depth, the only lights
were those carried by

de-

Jason Jr. and Alwmin), the
pictures were colorful and
perfectly clear. They showed
almost no trace of the video
“noise” or graininess that of-
ten plagues video images
shot in low light. And even
though the CCD chip used in
the cameras was a 250,000
pixel model (a picture detail
rating far surpassed by some
of the newest professional
CCDs), the tapes showed ex-
cellent picture detail, right
down to the ripples of rust
that cover the entire wreck.

*“What we want to do next
is to- move beyond CCD TV
images and move to CCD
still cameras,” Dr. Ballard
gaid. “Our biggest frustra-
tion was having to wait for 10
hours to get the film devel- |
oped from our Nikons" If
future Alvin expeditions
were all electronie, both for
still and moving images, it
would allow instant access to
any picture.

Dr. Ballard compared ex-
ploring the wreck of the Ti-
tanic close up—without ever
getting an overall view be-
cause of the ship’s vast size
and the prevailing darkness
—to “standing next to a Se-
quola tree in the dark with a
fashlight—about all vou can
gay is ‘nice bark." ™

Actually, even though the
explorers weren't able to

(Please turn to page 27

the trip (also available on |

camera for still im-
ages. But the real
imaging firepower
of the expedition
was the experimen-
| tal underwater ro-
bot Jasor Jr.

Jason Jr., orJ.J.

| as the crew affec-

id

Tiny CCD Imaging chip
[left]. same as one
used In Sony’s Bmm
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FUN INJECTION

There's new performance under the
hood of every big Chevy Pickup. You
turn the key, tap the pedal. And take off.

NEW FUEL-INJECTED POWER.

Power you can feel. Electronically fuel-
injected power standard on every
_—+<=—. gasoline engine in
It every Chevy Pickup.
Ny ESs ~2 And when you match
k%‘;&fil';jf#};'_ the avaﬂable &IEI'
' “# injected V8 thunder
FLIEL INSELTION with 4-wheel driVE,
you're ready to reach new heights of
pure flat-out fun.

TAKE OFF WITH 350 V8 POWER.

The 350 V8's now available in every
full-size Chevy, including 10 Series.

And now fuel-injected up to 210
HP and 300 Ibs . of torque. To get you
started quick. And move you out
even quicker.

HAUL YOUR FUN WITH YOU.
Big Chevy 4x4s can haul full-size pay-
loads. And take you places you wouldnt
dare in lesser trucks.

But why not leave your bikes and
friends at home and make it just you
and your big, tough Chevy 4x47?

And not let anything slow you down.

The new fuel-injected Chevy 4x4s.

Waiting to NOTHING

inject a little fun

movorte” WORKS
e CHEVY

e -

Let’s get it together... TRUCK

buckle up




GENIE INTRODUCES THE GENIUS;

IT PERFORMS UP TO 9 FUNCTIONS. ONLY ONE OF WHICH KX
OPENING THE GARAGE DOOR.

FUNCTION 1: FUNCTION 22  FUNCTION 3:  FUNCTION 4:  FUNCTION5:  FUNCTION 6: FUNCTION 7:  FUMCTION &:

% =lug 7 i 7

i R L4 ]

VARIAHLE SECURITY/ IN-HOUSE MIVING INDEPENDENT  INFHARED KEYLESS HEMOTE
LIGHT TIMER VACATIHNN MONITOR DOOR ALERT LIGHTCONTROL SAFETY ENTHY SYSTEM m!im‘%
Dirtermine s LMK E%THQL Wnrn ntm Tuirn om dimd of RE"I'EFISE Al VOur U{1HTfim
bisng the Gendus' Make i ifrpos- Mok when the door the (zerius’ Linfritred fnmily {even Ohperale any
Work Li.gl-t aehle for nmyone whrther your s bn operation, Wark “ﬂ'ﬂ.ﬁ heam senads the kdsl in |I|.r_|'|I! in Ly
slays Bit, from o nperate your gnrage door is with Mashing from o comve- an ohsiacke nnd operile oy Frimesae froim up
2%ty U min- garnge door apen oF closd, lights and nient wall reverses Goor without trans- to S pway
udes. while vou're even operate it sudille alarm. swilch, even automatically miltter ar key, with the
Y. firom inside when door is befire comiact with limited Gremias' Remote
winir hiuse. nol in is made, avvess conde Controdler,
operation, vous sedert

I'he new Geme® Gemus 15 the mement you pick up its unique 3-button find the world's most intelligent garage
first garage door opener smart enough Remote Controller. Use it to operate dour opener? Only atany hardware, dis
to do so much more than open a door. multiple Crenie garage door openers or count store or home center smart
I'hat's because it's !fl-:- firs rage door a Geme Remote Gate Opener enough to sell Genie.

g v vir & 2 the Diesl P
It can even turn on the lights in
our house from up to 500 feet

opener with an electr
And the first that |

determine cisely w away with the optional Remote In
tunctions vant it House Light Control Brain Cell

erform si I plug [he Genius is even smart
HINg In one oF n o enough to be easier to install
Cremus exclusive “Ele than any other garage dom

fl-!lhf i Cells” vou see n
t |fi..*—l._.|l_.l.l;|.i|lu Wi
L1 LT ..-;I]'l"-"' !.||'.'.‘ 'i

1ou
vanced the Lrefiius 18 |:'Iq'

opener, thanks to Genle's
exclusive Trac-Drive
System,
And where do vou What!ll they think of Hes

Philips Home: Producis, Ine




HOME VIDED
{Comdized fromm page 22)

take any shots of the entire ship at
once, with the help of Jason Jr. they
were able to make a very complete
survey. The mass of photographic and
video information the expedition
brought back from the sea floor will be
studied for years—and possibly pro-
vide answers to some of the most vex-
ing questions about the sinking.

Camcorder update
The choices available to anyone inter-
ested in buving a eameorder (combina-
tion video camera/recorder) just keep
growing. Recently Minolta announced
that, rather than take sides in the bitter
dispute between backers of the 8mm
video format and the compact VHS
eameorder technology dubbed VHS-C,
it will make both types of cameorders.
In fact, the respected camera maker
will offer three types, since it already
makes a full-size VHS model,

The company’s new Bmm camcorder
(model CR-80008) is particularly im-
pressive. Weighing in at just over 3

Minaolta's Bmm camcorder welghs 3 pounds.

pounds (without battery), it can play
back movies either in its own electronic
viewfinder or via a connected TV set. It
alzo features a 6X zoom lens and an
MOS (metal-oxide semiconductor) sol-
id-state image pickup—a plus for dura-
hility and low-light performance,

Minolta's new VHS-C model iz no
slouch, either. Although a little heavier
than the Smm (about 4.3 pounds with-
out battery) it uses the convenient
VHS-C mini VHS ecassette. In an
adapter configured like a normal VHS
cassette, the tiny tape can play in any
VHS VCR. Of course, the eamcorder
itself also includes playback, as well as
a 6X zoom lens, autofocus and other
common camcorder features.

Another impressive newcomer in the
Bmm field is Sony’s new CCD-V110, the
most full-featured S8mm cameorder to
date. Watch this space for a thorough
hands-on workout. ™
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f HI-TecH }
SALES, LTD.

STATE OF THE ART PRODUCTS
1000 WATT CAMPING GENERATOR

PORTABLE GENERATORS

& TOOL STORAGE CABINETS
AT WHOLESALE PRICES

* B0D0 WATT
CONTINUOUS POWER

» 20 DUPLEX
RECEPTACLE

=10 AMP 13 VOLT
D.C. BATTERY
CHARGING WITH
LIGHT & CABLES

* BHUT-OFF SWITCH

* LEGHTWEIGHT—
ElSII.‘r

RETAIL G400

4000 WMT HOME GENERATOR

o ADOD WATT
CONTIRUOUS POWER
* 120:240 WOLT DUPLEX
RECEFTACLES
* CIRCLNT BREAKER

9 DRAWER CHEST

= HINE DANWER LARGEST CAPACITY

+ EXCLUSIVE DRAWER LOCKING SYSTEM

= WELDED HEM'Y DUTY CHEST HANDOLES i
« CONTINUGUS PLANG HINGED LID -
& BAFETY LOCK ARWS

RETAIL ®309m

only 3 14900

* FOUR LARGE DEEF DRAWERS
* EXTRA BULK STORAGE COMPARTMENT
= PATENTED LOCKING ARAAMGEMENT

» BOUBLE WALLED COMSTRUCTION

= BALL BEARSNO CASTERS WiBRAKES

RETAIL ®41g=

only 5199"“ |

RETAIL #3400

only 5399“‘

SAVE 350 MORE

by ordering RETAIL *728%
CHEST & STAND
COMBINATION only 5298““

STAMDARD FEATURES
OMN BOTH GENERATORS
* Power jor Furnoce, Sump Pumps, Appliances, Tooks
Porwer Fallures, pic. - (To Raied Valus)
* Mationwide Service—1 yr. Limited Warranty
* 4 Cycle Briggs & Stration Engine
# Spark Arreator Lo-Tone Muffler
* AC and DC Chreult Breakers
= Quality Coppar Windings
* Hi-Tech Enginesring and Dasign T
= Finest Quality, Fectory Mow—bads In LL5.A

STANDARD FEATURES
OM BOTH CABINETS
* Designed for the Professional =+ Full Length Finger
= Heavy Gauvge Qualkty Steas! Tip Drawer Pulls
* ‘Welded Unibody = Hi-Tech Engineering

Congiruction & Design
+ Multi-coat Red Baked & Factory Mew—
Enamel Finish Made in US.A

P.O. BOX 1567

[ Tes)

VISA » MASTERCARD » A

TOLL FREE 1-800-334-5959 » IN ILLINDIS (312) 451-7550
CALL 24 HOURS A DAY DAYS + SHIPPED FREIGHT COLLECT = ILL RESIDENTS ADD T4 SALES TAX

= BENSENVILLE, ILLIND

ERICAN EX

S 60106
PRESS

DIESEL POWER
THAT

FEELS GOOD

GM 6.2L TURBO
FORD 6.9L TURBO ALSO AVAILABLE

» THE ONLY TURBO SYSTEMS
EMISSIONS LEGAL IN ALL 50 STATES

* UP TO 50% MORE HORSEPOWER

® 12 MONTH WARRANTY

= DEALERS NATIONWIDE

= YOUR POWER SOURCE “SINCE 1958"

bankss.

Gale Banks Engineering
5468 Duggan Avanue, Depl. 650
Azusa, Ca. 91702 (818) 969 -9605

Increases Heat Output by 500%

*Cuslom Fil lo
any Fireplace,
*Easy o insiall.
“Thermosialically
contralled, works *MNo dangerous
automatically, ' Cregsole Buildup
And hest of all you can enjoy your lireplace
while saving on wour “hisating bills becawse
with Hearth-Aid 1l * yoddon't need 1o sacrifice
your fireplace’'s appearsnce of the delight ol
an open fire 10 be energy elfcient
Works with: Wood. Gosd, or Gas Laga
For Free Informalion, Write or Call
Theermalite Dept. PM, 1124 Harpeth Industrial CL
Franklin, TH 370564
Mationwide Toll Free: 1-800-T42-HEAT

We Specialize in Arches,
Corners, and Prefabs.

*Super EMicient

litanium slainless
Heal Exchanger.
Mo exiras lo buy
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Car Clinic

| Sinee it was new, the engine

Doctor’s Prescription

lam a surgeon who treats burn patients, a devoted reader of
your magazine, a mechanical engineer by training, and an
auto mechanic by avoeation.

Within the past five weeks, I've seen six patients who
were severely burned while priming carburetors with gaso-
line. The chance of this happening is maximized by standing
over the carburetor and pouring gasoline from a large
container as someone in the car eranks the engine.

However, the chances of getting burned can be minimized
by making sure spark and valve timing are sel properly to
reduce the possibility of a backfire. Pour a little gas into the
carburetor, followed by cranking the engine as you stand
clear. Repeat the process until the engine starts. Would you
write a warning to readers?

JESSE H. MEREDITH, M.D.
WINSTON-SALEM, NC

You did it wourself, Doc. There's no need for me to add my
2 cents. Let's hope they've listening.

Sll'l'lpiltl:o = If the fan cyeles quickly,

the compressor is also cy-
cling quickly. What conses
this? A low freon charge,
Thevefore, the dealer should
charge the system ond ook
for a frean leak.

cooling fan in my 1985 Buick
Century station wagon has

been short-eyeling when the |
air conditioner is on. It
doesn't matter if the 3.8-liter
engine is cold or warm—the

A chance
to dream on
My 1981 Dodge Aries (2.2-
| liter engine) has been a
dream car, so now that it's
| giving signs of a letdown I
really can't voice any com-
| plaint. The symptoms, which
began soon after [ had the
timing belt replaced, include
an upsurge in oil consump-
tion and bluish exhaust
smoke. What do vou think—
engine overhaul?
KEN MARSH
SYRACUSE, NY

Dan't be hasty, Ken. There
miay be a less expensive solu-
tion. Start by replacing the
PCV valve and making sure
the baffle on the vent mod-
ule—locafed in the timing
belt end of the valve cover—is
pointing straight wp. If the
mechanic whoe replaced the
timing helt  disassembled
| this unit to remove the valve
| cover (thereby gaining better
| access o the timing bell cov-

er) and reassembled i with

the open end of the baffle

pointing down, this is proba-
| bly the reason for your head-
| ache, With the baffle focing

doiwn, oil is drawn into the
| crankease ventilation sy=-
tem, which would accownt
for both the oil loss and blue
amoke,

If the bafile iz positioned
correctly and a new PCV
valve doesn't help matters,
it's time to make o compres-
sion testand a cylinder lealk-
J age test, which will establish

if piston rings are wori. An
oil pressure test may detect
ather engine damage, such
as worn or loose connecting
rod bearings, worn or looge
main bearings, worn com-
shaft bearings or worn
erankshaft journals.

If these tests don't estab-
lish the canse of the trouble,
check for demaoged valve
stem seals and worn valve
gricides,

If all tests are negative,
worn or sticking oil rings
miay be the culprit. [f the fwo
pper compression rings are
okay, a bad oil ring won't
ghow wp on the compression
ar leakage tests,

As time goes by

| What's the status of the fed-

eral government's court case
to force a recall of GM's X-

body cars for brake repair?
The brakes in mine are about

ready for work, and I'd like |

to know what GM is going to

da. LT, COL, MICHAEL
GALLAGHER

TRAVIS AFE, CA

It's still in the cowrt,

where it's been for about
three years, althowgh a deei-
ston wmaey be rendered by the
tine you read this. Whichey-
er side loses, there's likely to
be an appeal. Therefore, if
your cor needs brake work, [
wouldn't wait. It may be a
long fime before a final judg-
ment is made, In fact, your
car might not even be in-

{ Plense lurn lo page 45)

fan comes on as 2oon as the
air conditioner compressor
goes on; it goes off when the
compressor goes off, then
on, off, on, off in time with
the compressor. [
All I'm able to get from the
dealer is a blank stare,
Please help me solve this
problem,
WALTER M. SWOOPE IR.
PHILIFSBURG, PA

PM CAR CARE

Stop underarm

| wetness

You usually have two choices
when it comes to replacing cool-
anl lemperature sensors and
small hoses: either drain the en-
lire cooling system, or fumbie
around trying to get the part in
while coolant runs down your
arm. Karl Hacker of Castietown,
MNew York, won a prize in Mator
magazine's “Tricks of the Trade”
contest with this tip: Loosan the
radiator cap and collapse any
large hose by sgqueezing it

Present the following facts

to your Buick dealer. Maiyhe
seeing these will make him
Blink:
B The cooling fan is de-
gigned to switeh on when the
compressor  engages  and
switch off when the comipres-
gor turns off.

Then, tighten the cap and pro-
cead with the job. if you work
quickly, the parlial wvacuum

2. SOLEEZE HOSE

3 MIGHTEM CAP

caused by the collapsed hose |

should keep most of the coolant
in the system.

a0

POPULAR MECHANICS » NOVEMBER 1586



THE NEW LOOK
OF VANTAGE.

VANTAGE ©

RICH FLAVOR LOW TAR

Same great taste
in an exciting new pack.

© 8% . ). REYMOLDS TORACCD OO

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




sequential multi-point electronic

fuel injection and a fast burn com-

bustion chamber to deliver an
incredible 173 horsepower and 220
foot-pounds of torque. That means
Cherokee, Wagoneer and Comanche

now have a larger engine displacement
and more torqgue than any of their
competition.

Opt for the Power-Tech Six in Cherokee, and

Three of the toughest, most versatile
vehicles on the road have just
become the most powerful
vehicles of their kind. They're
Jeep Cherokee, Wagoneer and
Comanche. And the source of
their power is a brand-new
optional engine called the
Power-Tech Six.

This 4.0 litre 6-cvlinder engine uses

Cherokee Laredn




N

S. 1I7Z3HR
A JEER

you've got power to spare. Along with a choice of Put our new 4.0 litre powerplant into Jeep

two or four doors. Two shift-on-the-fly 4-wheel Comanche and you've got a pickup that means

drive systems. Room for five. And plenty of pickup. It's available in the new shortbed or

cargo space. longbed model, in two-wheel or four-wheel drive.
Choose Wagoneer Limited with the Power-Tech ~ And all are available with a new 4-speed automatic

Six and a Towing Package, and you can go just transmission with overdrive.

about anywhere, pulling just about anything. So to all the new vehicles on the road that are

Wagoneer Limited offers four doors. Room for trying hard to follow our lead, we say more power

five. And a level of luxury you just don't expect to you.

from a 4x4. You're going to need it.

ey belts save lves,




' What’'s a Mamfacttacde?

Have you guessed yet? It’s all the musical sources in this incredible, top of the line, complete music system,

backwards. And, if you think Mamfacttacde is a mouthful, wait till you see all you get for just 5295. Wow!

By Drew Kaplan

It's party time. With a Mamfacttacdce,
there’'s something for everyone. And,
wait till you hear the sound.

This top of the line complete stereo
systemn has more musical sources than
any modular system I've seen. And, the
sound from each source is breathtaking.

Let's explore all that it doas on a musi-
cal source by source basis.

CD = Compact Disc Player. And it's
not just any player. You can program up
to 20 different selections in any order
you desire. Wow, 20 memories!

You'll have Next Song and Previous
Song. There's even Repeat so that you
can have continuous music from 1 disc.

This CD even has a motorized front
loading system. Its oversized display
shows track number or running time,
and, of course, program selections.

— CHGITAL DISPLAY

But, you've really got to hear a CD for
yoursalf. The sound quality and clarity of
the music is so awesome it makes the
switch from 78s to LPs a non-avant.

CA = Cassette Dack Times 2. There
ara twin high speed dubbing cassetie
decks. You can duplicate tapas at high
speed or normal speed.

The decks are matched for flawless
copies and there's even mike mixing.
You'll love this feature if you sing.

Simply put a recorded tape in deck "A’
and copy it onto deck 'B° as usual. But,
while you're copying, you can add your
own vocal. Just plug in your mike and
sing. You can be a single, a duet, a trio,
or even a chorus by repeated recording.

Of course, you can make original tapes
from any of this system’s musical sources.

And, look at this. There's even sequen-
tial play, so you can play a cassette in one
deck and when it's finished, the other
deck will automatically start. You'll hava
twice the amount of uninterrupted music.

With these twin decks, you'll make
great recordings and enjoy great sound-
ing music from your cassettes.

TT = Belt Drive Turntable. It's a sami-
automatic turntable with a hinged dust
cover. A low mass tone arm and quality
cartridge protect your cherished records
while providing superb reproduction.

You can listen to LPs and 45s. There's
automatic arm return. And, there’s a cue-
ing control for record protection and
easy track selection.

In a world gone CD crazy, if you're like
me, you'll still want to listen to your
record collection. And, this stable turn-
table should provide years of superb
listening pleasure from your records.

FM/AM= FM starao and graat sound-
ing AM are yours with the sensitive tun-
ers in this system. A large slide rule dial
makeas it aasy to find stations.

There's a built-in antenna or you can
connect to an outside antenna. Just wait

till you hear vour favorite stations locked
in by these receivers.
MUCH MUCH MORE

There's a 5 band equalizer so that you
can sculpture your sound just the way
youwant it. You can really 'detonate’ the
bass or high end for room filling sound.

And speaking of vibrant room filling
sound, the matching 2-way speaker sys-
tems really pack a punch. Rich deep
bass is produced by the woofers, and
crystal clean highs by the tweeters.

Emerson had to use better than nor-
mal speakers in this system to handle the
dramatic capabilities of the CD. You won't
be disappointad with the full rich sound.

There's no volume knob because this
system has an electronic volume bar.
Just touch one end or the other.

And there's one more thing. There's a
built-in clock timer. You can have this
system shut itself off automatically. Or,
you can have it turn itself on.

Whan it turns itself on, it can wake
you with your favorite music, or if you've
sat it to record, it can record from the
AM or FM radios. Wow, how naat.

It is 16%" tall, 14" wide, and 133"
deap. Each speakar is 14" tall, 7 wide,
and 9% deep. It's backed by Emerson’s
standard limited warranty.

MAMFACTTACDC IN YOUR HOME
RISK FREE

You'll be amazed at the sound. And
you'll be thrilled by your choice of musi-
cal sources, It's an incredible system.

If you're not 100% satisfied, simply
return it to DAK in its original box within
30 days for a courteous refund.

To order Emerson’'s Stereo System
with 20 Program Capability CD Player,
Dual High Speed Cassette Decks, Balt
Drive Turntable, AM and FM Stereo,
Speakers, Equalizer and Timer System
risk free with your credit card, call toll
free or send your check for DAK's break-
through price of just 5299 ($18 PE&H).
Order No. 4684, CA res add tax.

A lotof sources stuck together wouldn't
mean much if thay waren't top guality.
Just wait till you hear how your favorite
music sounds through this systam.

X DAK &

IME. cooe Pds
Call Tedl Fras For Cracht Card Deders Onky

24 Hossrm A Dwy T Daya A Weak
For Toll Fres informatson, Call BAM-SFM Mondey -Fridey PST
Technical Information. . . . 1-800-272-3200
Any Other Inquiries. .. ..., 1-800-423-2866
8200 Remmet Ave., Canoga Park, CA 91304



CAR CLINIC

{(Contivued from page $0)

volved. You don't mention ils year, If il
isn't a 1980 model, the court decision
won'l mean a thing to you. The govern-
mend guil only applies to that year,

Double speak
Several magazines, including yours
(PM Car Care Guide, May 86, page
183), have heen illustrating a rotation
pattern recently for radial tires that's
different from the one I've seen for
years. Instead of rotating tires from
front to back and from back to front,
keeping each tire on the same side of
the vehicle, sketches I now see intro-
duce a erisscrozs factor. What's the
story? MEL GOLDBERG
SPRINGFIELD, MA

Double talk, Mel, ve gotten three
different slovies from three major live
manifacturers. One even told me in
comfidence that it doesn’t matter a
whole lot which rolation patlern you
wse a8 long as you rofafe tives al the
intervals recommended by your vehicle
manwfactwrer. Generally, this is 6000

fo 8000 miles for the first rotation of

new tirves and every 18,000 to 25 000
miles thereafter.

Compounding

| | roblem

Professional mechanic Vincent Westfall
of Ripley, Wes! Virginia, took home a
prize from AMofor magazine with this tip:

MNext time you have trouble getting a
grip on a Phillips-head screw, put a little
dab of valve-lapping compound onto the
tip of the screwdriver and try again. This
will improve the bite of the screwdriver
considerably.

e

WVE -

PPING COMPUUTS

VAIVE-LAPPING
COMPOUND

PHILLIPS - HEAD SCREW

Now hear this

Ipnition interference is serewing up
reception of the AM-FM stereo radio in
my 1986 Ford Crown Vietoria (5-liter
engine). I've taken the car to the dealer
several times, and all he does is lubri-
cate the inside of the distributor cap
and rotor with silicone compound. The
service manager tells me this is what
technical service bulletin (TSB) 85-21-8
advises. In other words, Ford doesn't

seem to have an answer to my problem,
Is there a =olution for this?

ALTON V. SOUTHWICK

CENTERVILLE, PA

There iz now. Ask your dealer fo
clean all of the silicone out of the
distributor cap and off the rotor. [f
static remains, install the newly de-
signed rotor, part No. E6TZ-12200-F.
Those of you getting static with other
Ford engines should ask your dealer to

Experience the wonder...

of

Learn about:

Electromechanics

Explore other fascinating
concepts like Robotics,
Hydraulics, Statics, and more!
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Available at your Heath/
Zenith Computers &
Electronics Center. See
your telephone white pages
for the store nearest you
from the Heathkit Catalog. To order by phone,
call 1-800-253-0570.

s

Compressors

. Or order

of easy-to-build, educational kits,
from the simple to the complex. For ages
6 and up. For learning that’s fun.

Motors & Gears

Pneumatics




check Technical Service Bullefin 86-17
fo see which new votor will fit your
distributor.

Led-fed now ded (sic)

We have a couple of great old cars we
want to keep, but we're concerned
about their future. They were designed
to use leaded gas. One is a "64 Cadillac
with a 10:1 compression ratio, the other
is a 58 MGA intended to respond to
higher rpm.

Cadillac Corp. has told me that the
64 must be operated on highly leaded
gasoline—that it can't be modified to
use unleaded or the very low-lead gas
that's now available.

Bardahl Corp. has just come out with
a product called Insted O Lead that is
added to gas at a ratio of 6 ounces to 20
gallons. The company claims it pre-
vents valve burning and won't harm a
catalytic converter if someone wants to
use it in a newer car. It is also suppos-
edly EPA registered.

My question: Is this for real?

LES FARRELL
ASHLAND, OR

According to Bardahl, il's for real.
Company Vice-President David Pearce
told me that Insted 0" Lead is Bardahl
Top Engine Oil, a product that's been
on the market for years, into which a

new sodivwm-based chemistry has heen
mired. The sodinm-based formulation,
which was developed by Lubrizoil
Corp., performs the task that lead in
gasoline used to perform—laying down
a fil avound exhaust valves to prevent
valve seat eroston in those engines that
have soft seals.

I think I should point out that Insted
() Lead won't increase the oclane rat-
ing of the fuel you use. Therefore, don’t
expect the prodiet to eliminate a spark
knock that's the resull of an engine's
appetite for greater octane. If your
engine pings on requiar unleaded gaso-
line to which you add Insted Flead,
gou will have fo switch to preminm
unleaded gasoline,

FPearce told me that Bardahl is ex-
pecting to market a new product, called
Insted O Lead Gold, which would con-
tain an octane booster to raise the
actane rating of gas two to seven points,
perhaps making it possible to use regu-
lar, By the time you read this, Insted O
Lead and possibly Insted O Lead Gold
will be in anto supply stores nation-
wwide, ™

DO YOU HAVE A CAR PROBLEM?
Sust sk Mort abont o, Send your guestion fo the
Car Cliwie. Papnilar Mechanics, 225 West 574 5.,
New Fook, NT g, While feffers cannol e
aFwesirereed .lmﬁnl]’fm’nr.l': o, snbierng thal are af T Wil
Fartevesd wel? be dfeseiaved 1w the ool

SERVICE TIPS

B The following states have or will have
mandatory safaty balt laws: CA, CT, FL,
HI, 1A, 1D, IL, IN (beginning 7/1/87), KS,
LA, MA, MD, MI, MM, MO, NC, NE, M.,
NM, NY, OH, OK (baginning 2/1/87), TN,
TX, UT and WA—also D.C.

B Poor idie, surge and overall reduced
engine performance accompanied by a
CHECK ENGINE light that gives a trouble
code 21 or 22 may affect a 1982-86 GM
model with a 4-cylinder engine. Have a
dealer determine if a new throttie-position
sensor (part No. 17078274) and heat
shield service kit (part No. 17111750) will
clear up the condition.

B According to FoMoCo, chemicals used
in making interior materials that cause
film to develop on the interior glass are
not a health hazard. There’s no known
way to prevent this film. However, “Win-
dex has been found to be the best” way to
remove it, says Ford.

B Harshnass in shifting under light throt-
ting and a clunk on the 2-3 upshift of a
1985-B6 Nissan Maxima may be gotten
rid of by installing a new govemor and
shift springs. TSB TM 86-014 explains.

B Chrysler TSE 18-33-86 relates that
1885-86 2 2-liter cold engine die-outs and
acceleration sag that escape cure by
applying usual repair procedures may
benefit by having a new driveability pack-
age (part No. 4419408) installed, plus a
new control module.

IT’S STILL THE ONIY
WAY TO TRAVEL.

P Aljssissipps

FREE BROCHURE

See your travel agent or call roll-free

1-800-543-1949

or write: The Delra Queen Steambaoar Cia,

Depr. NPM 6 #30 Robin St Whar = New Orleans, LA 70130

Mame:
.Adl.lr‘:'h":
Ciry: State

Tr.-]n:phmnf' Area Code i 1

Age: [ Under 35 ] 36-49 ] 50-64 [J Over 65  Ocean cruises taken: [JO[] 1] 2

':ll.ll. &n 2

2t 12 Mighas.
Suites. Srarerooms. Cabins,

dip

AN T

WORLD'S TINIEST
35X BINOCUI.ARS

B MIRACLE OF MICRO-TECHNOLOGY—Micro
Spy—world's tiniest, mass-made binocular. Only
2x3d inches & under 2 ozs. Fits your hand, yet gives
same high power & range as certain heavy binocu-
lars cosling much more!

BNEW & REVOLUTIONARY! Awarded Patent
Pend. #2050 & British Reg. 881196 for outstanding
engineering & construction. Microtek Monpris-
matic Lenses pull in homes, buildings. people,
mountains, eic. up 1o 20 MILES AWAY. Smooth
Variable-Power Focusing and 9 other greal fea-
tures will amaze you. Study suspects & their secret
doings—without baing seen!

W GREAT FOR ALL SPORTS! Carry it in vest
pockel for thrilling close-ups of baseball, football,
boxing, horse & aulo races, atc. Enjoy front-row
seals from the bleachers, Also great for movies,
plays & TV.

+10 YEAR MONEY BACK GUARANTEE -
If ever dissatistied, return for refund of purchase
price. Send only $5 plus $1 postage & handling for
each binocular. LIMIT: Mo more than 3 per reader.
Flaridians: Add 5% tax. ©1986—

ASTOR SCOTT INC., Dept. 550-N-SB
2425 Colee, FL. Lauderdale, FL 33303
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Save Gas, Save Engme with “POLY”

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

The Secret is “Poly”

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

Years of Testing and Use
Have Proved it Trus!

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

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

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

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

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

The power technology laboratory ata
leading southwestern university stated,
“Slick 50 does increase horsepower and
decreases fuel consumption in testsdone at
the university.”

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

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75000
to 129,000 miles on them were treated with
Slick 50. Six months later the oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
waler temperature never rose and the en-
gines sustained no apparent damage,

1US QUART/.946

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

It's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine Mush you get free with each
order to clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it 15 burnished into the pores
of the metal.

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
B-cylinder gasoline and diesel engines.

Works with Most Olls

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

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter what your conditions, Slick 50 can:

. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

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

4. Minimize or eliminate costly overhauls
by reducing engine wear

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

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
quiremenis. [n addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If vou dont
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked,

Profit from Selling
Slick 50 Yourself

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

For purchase or further information
call toll-free 1-800-525-8624, ext. 11 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #8-1, Dept. PM1 16,
San Marcos, California 92069,

Yes, | want to improve my car's performance

and save my engine — rush me risk free

[T One Slick 50 at $3995 + $4.00 shipping
and handling. Calif Residents add 5% Sales Tax

[1 Give me free shipping and handling for my
order of 2 or more at $3955 each.

[0 Check I COD. [T VisalMasterCard

Card #

Exp. Date -

MName

ﬁgﬁrﬂm addrass ¥ possible for UPS delivery)

City —__________ State__ Zip
=—PEC

Progressive Energy Cornporation

255 South Bent Avenue, §B-1, Depl. PM116
San Marcaos, Califormia 92069
CaLL MOW, TOLL FREE 1-800-525-B624.
IN CALIFORMNIA, TOLL FREE 1-800-233-9559,
1986 Progreasive Energy Cons




BY BOB VILA

future renovation can be
an exeiting and vewarding
| experience,  Awged  brass
doorknobs, ornately carved
banister=, fine wall mald-
ings, natural wood beams
and trim, built-in cabinets
antd cozy  bedroom  aleoves
are just a few of the features
considered so attractive by
many buyers.
Yet, along with their spe-
cial charm and appealing
style, older homes frequent-

problems and limitations—

trained eve, For example,
new basement paint could be
hiding persistent fooding.
Heavy, fitted carpeting may
be masking a rotting wootlen
floor. And behind that at-
tractive wainseot may  be
thousands of wond-eating in-
sects,

Buyers can also feel cheat-
e v pen they discover that
| loval zoning and building or-
| dinances prohibit them from
going ahead with the remaod-
eling amd improvements
planned at the time of the
purchase, As a  potential
buver of an older home, it's
imperative that you know
what vou're getting into be-
fore making a commitment
vou might regret,

A home is likely to be the

Contributing  FEditor Boh
Vil 15 host of public televi-
giom's "This Old  House,”
furded by Cheens-Corning

F "iherglos.

1
)

Sidestepping Pitfalls

uying an older home for |

v possess an array of serious |

many unapparent to the un- |

single bigpest investment
vou'll ever make, so it makes
@ood] sense to know exaetly
what kinds of repair and
maintenance costs to expect
along with it. However, il
vou're like most progpective
homeowners, you may lack
the knowledge and expertise
necessary  to  evaluate a
home's structural and me-
chanical condition. There-
fore, it's a good idea to hive a
professional home inspector
to tackle the job for you
He'll examine the structure
and its mechanical syvstems
from top to bottom, present
his opinion on the physical

state of the property and :

estimate how much it will
cost to fix up.

This inspection  should
cover roofing, walls, eeil-
ings, Aoers, windows, doors,
foundations and basement
slabs. An inspector will de-
termine whether main strue-
tural components are sound,
free from rot or insect dam-
ape, and strong enough to
support the weight of the
house.

An inspector will also look
at the state of all exposed
water and waste pipes and
check faucets, drainage, wa-
ter heaters and connections
to appliances, He will evalu-
ate the overall condition of
the electrical system and de-
termine whether the exist-

ing system is adequate for |

your eurrent and future
needs, He'll examine
grounding  connections  and
exposed wiring, amd assess
overload protection,

An inspector will check
the operation and condition
of the heating and cooling
system and decide if supple-
mental equipment is needid.

| O a related subject, he will

determine if the house 12 well
insulated—aespecially in the

walls, basement and attic
where insufficient or im
properly applied insulation
eottld add substantially to
Tuel hills.
A home inspection typical-
ly eosts one-tenth of 1 per-
{ Pleaze e b poge Ji)

Cost Estimates On Various
Remodeling Jobs*

JOB TOTAL MATERIALS  CONTRACTOR'S
DESCRIPTION COST FEE
Room addition 12° « 16 511,240 54518 sG722
L-kitchen remodel 8 - 12 11,140 BO0S 51356
Atfie corversion 16" « 38 9520 3867 5553
Waler-heating system 1200 BE35 2910 5725
sq. A (inclsdes boiler,
plumbing, hardware._
radiators)
Single-car qa-ra%ﬂ 7270 2970 4300
addition 12" « 22
Straight-wall kitchen 6200 A2B0 2920
remotel 66" = 14
Fullbath remodel 7' - 8 3450 1479 1971
E‘Imlﬁl_L—da:t [ 3320 1003 2317
Built-in fireplace 3010 1280 1730
Grownd-level deck, 1320 341 aTa
B« 10
Brick !m [with a.16 2.20 687
brick al $140 per sq. I sq. 1 sq. fi
thousand, building
paper. painted pine frim}
Fl-unudin!. gable end rool. 492 1.58 25
No. 1, 5" & re cedar sq. 1 g, 1t 8 M
shingle {with painied
rake Irim, aluminum gul-
1&¢ anil downspauts,
building paper, drip
edge. soffil and lascia)
Clapboard sidln? Grade A 4.51 1.9 2.60
cedar 14" < & (wilh s, M sq, 1. &q. 1.
building paper, trim
and paint)
Painied lath and 350 fa 272
plasier (ceiling] 50, It sq. f. sq. Ml
Paimed lath and piaster 340 89 2.51
with haseboand trim (wall) 5. fi sq. fi sq. M
Roofing, gable-end 268 ) 1.89
rool {same specili- 50, Mt sq. ft. 8q. Mt
cations as cedar roof
but with Class A
asphall shingles)
Vo-in painted drpwall 183 55 128 |
with baseboand tim (wall) ag. ft sq. fi. aq, ft.
g-in. painted drywall 1 51 42 109
{ceiling) &0, fit s0. H sq. 1.
*Tres mformiation i= copynghtad by ALS. Maans Co. iIng._ 100 Construciion Plaza, Kingsion.
MA. B 5 raproiuted sl BaTiasion nom s Means Home Ingisament Col Gods. Tha
data are based on alormation gathered armuidy Srom malenal supplirs, subcontacions
e ;awl?pgé:a!ﬂw Though prepared durng 1085 Means eslimabes tha loues are
UsSadNe U 1
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If ceiling panels can't bend a lietle, they Naturally, we offer a large selection of
can create all sorts of problems. decorator patterns to choose from.

But that's the beauty of Owens-Corning So, it you want an attractive ceiling
Fiberglas ceiling panels. Not only do they look  that's easy to install yet looks like it was put in
great, they can do things ordinary rigid panels by a pro, get Owens-Corning ceiling pancls.

simply can't. And create your
And they won't chip or break like rigid — own masterpiece.

FIBERGLAS

ceiling pancls either.

WE PUT YOUR HOUSE IN THE PINK.



Scienﬁf:'c Ranks
NordicTrack #1

In tests of exercize efficiency at 8 major
university, MordicTrack burned mare
calories and provided greater agrobic
Workouts.

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
2. An Exercise Bike
3. A Rowing Machine
4. A Shuffle-Type Ski Exerciser

MordicTrack’s highar oxygen usage test
scores show that more muscle mass is
invalved in the exercise and mare
calories are being burnad.

It's Only Logical that
NordicTrack Would Get
the Highest Scores

= because MordicTrack iz more complete
than an Exercise Bike.
Adds important upper body exercise.
Provides more uniform leg muscle
usage.

* hecause NordicTrack is more tharough
than a Rowing Machine.
MerdicTrack’s resistance is proportioned
according to the individual muscle
strength—-no major muscles are over-
stressed or under-worked.

» because NordicTrack has inertial
resistance not available ona
Shuffle-Type Ski Exerciser.

Other ski exercisers use less efficient
frictional resistance with a resulting
calisthenics-like feeling. NordicTrack's
unique flywheel resistance for a life-like
fealing of smoothness and continuity
is matched only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout
Free Brochure. Call Ef :
800-328-5888 %
Minnsaots 617-440-6967 =

ordic ra ﬁ!‘m

141PM Jonathan Bivd, N, Chaska, MN 55318

40

OLD HOUSE RESTORATION

(Continned from poge 28)

cent of the cost of the house, with a
minimum charge of about $150, Howev-
er, keep in mind that you could save
many times this figure if you are able to
renegotiate the purchase price bazed on
significant problems uncovered by an
inspector.

To find a home inspector in vour
grea, check the Yellow Pages of your
telephone divectory under *“Building
Inspections,” or contact the American
Society of Home Inspectors, 1010 Wis-
consin Ave. NW, Suite 630, Washing-
ton, DC 20007; (202) B42-3096.

Location

The benefits of owning even a magnifi-
cent home can be greatly tarnished by a
poor location. You'll probably want to
be close to main roads, mass transit,
good schools and shopping centers as
well as be removed from major com-
mercial sites and airports. In addition,
yvou'll want to find a location where real
estate values are rising or are likely to
rise, in case you decide to zell the house
in a few vears.

Surrounding areas should be investi-
gated as well. Make sure that a garbage
dump, industrial park or other unwel-
comed facility isn't planned for future
construction on a parcel of undeveloped
land in a nearby part of town,

To acquire needed information yvou
can't find on your own, you may want to
have a real estate appraiser develop a
feasibility study of the prospective
property. This report will examine such
trends as property appreciation rates,
population growth or decline, average
income and employment base,

[t may also examine street patterns,
convenience to transportation systems,
available stores, and educational and
service establishments. Such social and
economic characteristics as community
organizations and density of popula-
tion, degree of home ownership, and
rent and income levels may be exam-
ined as well.

For assistance in finding a qualified
appraiser, vou should look in the Yel-
low Pages under “Real Estate Apprais-
ers” or contact the American Institute
of Real Estate Appraizers, 430 North
Michigan Ave., Chicago, IL 60611-
4088; (312) 329-8559.

Zoning and codes

Before buying an older home that you
intend to remodel, find out whether
vour intended improvements will con-
form to local zoning ordinances and
building codes. Zoning ordinances vary
according to community. Sections per-
taining to residential neighborhoods
may regulate the occupancy of the pro-
spective property. There may be a limit

on the number of unmarried or unrelat-
ed persons living in a dwelling. Often
the height of buildings is regulated. An
addition involving a second story may
extend the roof erest ahove the allowa-
ble height limit.

Zoning ordinances determine the dis-
tance between the strueture and sur-
rounding property lines. The outside
wall of an addition may come closer to
the side lot boundary than is permitted.
Or an addition to the front of the house
may come too close to the street-side
property line,

The zoning ordinances regulate the
percentage of lot coverad by a struc-
ture. A house with an addition may
oecupy 4 greater portion of the lot than
permitted. Finally, =zome neighbor-
hoods have historic designations which
may complicate or preclude many types
of remodeling.

Building codes are concerned with
setting design and material standards
for construction, including specifica-
tions for foundations, framing, eleetri-
cal wiring and plumbing. In other
words, the building codes state what
vou can and cannot do when erecting or
remodeling a structure.

When adding on to an older home,
strict application of the building code
could require you to bring the entire
house up to the present code. This is
almost always the case if the cost of the
addition totals more than half of the
present market value of the house,
excluding the lot.

You can usually obtain excerpts of
the building regulations that apply to
your situation by contacting the local
building department,

Putting down a deposit
When you buy an older home, a deposit
between 5 and 10 percent of the proper-
tv's total purchase price is considered
reasonable.

You should make sure this deposit is
held by a real estate broker or your
attorney and placed in an interest-hear-
ing account, with interest going to vou,
the buyer, at settlement.

If you decide to make an offer before
receiving your inspector's report, insist
that the contract state that you may
withdraw this offer and recover any
deposit or earnest money should the
inspection reveal anything in the house
that you consider unsatisfactory. Also,
include a provision stating that the
plumbing, heating and electrical appli-
ances must be in working order at the
time of settlement.

If the seller refuses to sign the con-
tract, you may want to reconsider the
deal: Faults in these systems ecan be
very expensive to correct, ™
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How-to videotapes
available from

Mecharcs

—See what you can do!—

Mow you can take that old piece of
furniture and make it look brand new
Furnifure Refinishing helps you do an
exper job by prowviding a first-hand
ook at the materials and techrmigues
You'll learm the three main steps of
refinishing: stripping away the old
fimish and stain, preparing the wood
fiar thie new finish, and finaily, applying
tha new stain and/or varrish finsh
With the aid of this videotape, you can
restare your old wood furnilure, even
cahinets, and bring out the glow of its
ariginal beauty, (VM- 1003 —$29.95)

TO ORDER...

It you're new o doing your own auto
repair or want the perfect gift for
someone who just bought a car, this
one-hour tape of 20 comman repairs
is for you. Last Chance Garage shows
yOu ways o save money and do tha
jab right, from oil and filler replace-
ment to flushing a radiator to lubn-
cating the suspension, All procedures
are clearly explained and demon-
strated, and a clever on-screen
numbering system lels you quickly
fast-forward to any topic. You ll even
laarn how to change your alternator
and replace shock absorbers
{(VM-1002—%24 95)

B8 VILA and NOAM ABRAM

Based on the award-winning public
television series of the same nama,
This Old House shows you in 60
minutes how easily you can do home
repairs. As on their television
program, hosts Bob Vila, a regular PM
contributor, and Morm Abram skillfully
demonstrate projects you can do. The
safling is a typical house in need of
basic repairs and enhancamants.
Among the 14 topics: timming a door
fixing a faucet, glazing a window and
installing track lighting. Even
advanced propcts will 2aem easy,
such as building a deck, installing a
brick patio and refinishing a floor, With
the cost of home repairs and improve-
ments these days, you'll save a lot by
daing them yourseif

(VM-1001—8§24 .95)

Refer to each tape by its order number and send a check or money order to Popular
Mechanics for the price indicated. Add $2.50 per tape for postage and handling. Mail to
Popular Mechanics, P.O. Box 1014, Radio City Station, New Yark, NY 10101.

Please specify VHS or Beta with your order. Allow four weeks for delivery. Returns
accepted if tape is defective or box is unopened

Poputar Mechanics i a publication of Hearst Magazines, a Division of The Hearst Corporaton
11986 The Hearst Corporation, All nghts resensed




LETS GET IT T .'I'n'.'.*.’# RUCKLE UP

new, extremely powerful,
hi-potency Formula in the super
5.7 liter size. Ready for a mega-dose of excitement, Pontiac style?

Ingredients include available 210 fuel-injected hp, WS6 performance suspension,

Goodvear Eagle VR tires on 16" x 8" aluminum wheels, domed hood, rear
spoiler, sport mirrors and full instrumentation. Giant-size 5.0 liter engine standard.
Super-size 3.7 liter engine availability limited. See dealer for details.

7 PONTIAC FIREBIRD FORMULA

WE BUILD EXCITEMENT




I'lomeowners'

Clhinic

Nuow that the cooler wonths
are heve, same of gou will be
astmg wowmthiraing stores fo
take the efifl ont of the air,
It's wvery imporiant  that
proper clearances  hefiveen
the stove and combnistibifes
fsuch oz walls and furni-

to prevent fives counsed hy
radiated heat,

Cleavances for stoves el
are 7L listed can vary from
a few inches fu more Hhaw 50
i, These winimuwm clenr
anees e displaged on a la-
hel attached fo the store.

For stoves Had hoee ool
heen deated and listed, the

BY NORMAN BECKER, PE.

Fure) be waintaiwed in orvifer

Wood Stove Clearance

clearces
generally defived by foeal

I R

contes. These clearinces ean
aften be redueed by coreving
copebiatible  walls it
shechmetal or a 3V-in.-thick
misonary  wall,
caxe, e material shonld be
spaced T i, fronn the coun-
bustible suvfonee. The spoce
provides free atr circulalion,
il ich wakes the shield effec-
tive. PMlacing woneombnsty-

Tu either

fre |

winre above the floor, the

Noor can be protected witk

Li-geinge sheetmelal, If it's
tess than 18%, then use 3% of
fallone masonry, laid to al-
fow aiv cireadation through
i, with 2i-gouge sheetmetal
plaeed on top of if,

The generally  accepled
cleammces for  wnlisted
sloves arve shown in the ills-
fration, Far more {forwa-
tian on elearanuces for wood
stoves, cliimneys, freplaces
and vents, write to; Wond-
heating Alliance, 1701 Con-
neeticat Ave, NW, Suite 700,
Washington, D.C. 20086;
and Notionnl Fire Protee-
tinw Assn., 1 Batteryinorch
Park, Ghiinecy, MA (12268,

. Aliir space specs

e apaterial on comfisfifle |
between the chimmey and
| the wood framing in the at-

niaterial affords Nitle pro-
fecting,
The Moo below he stove

showld also be protected. If

the stove botfom is 18 e, or

APPROVED
THIMEALE b

| o ARININALING,

1B TCx
|UNPROTECTED
| WAL

[
T o muranacsna
1B T UMPROTECTELD CEILING

STCOVEPIPE

12 WITH 3-112

MASDMREY WALL

DR SHEETMETAL,

15 TOY

LINPROTECTED WWALL
e

- IB-GAUGE

FLOHOR PROTECTION) |

SHEETMETAL OR
SHEETME TAL OVER
4" OF MASONRY

My house has a heating sys-
tem with a metal chimney
which runs up through the

attic and terminates above |

the roaf. Since the tempera-
ture of the chimney in the
attic 12 not high enough to
ignite wood, why is it neces-
sary to have a 2-in. elearance

tic? LEGD KLEINKOPF

LIVINGSTON MANOR, NY

The igrition tewmperature of
weeend is defined as the tem-
peraturve af which if hegins to
hﬁ ru, ‘il{llll'.llfli]‘I LR 1] I'I!.I HFJJ‘F‘J" k-
EJHNhIl'J:FH (1 i.'r!lf"ﬂ'll"‘ﬂ‘ LF) j‘]nri _J'IH”"!'I-II
ehevnge whien cont il ly er-
posed to elevated tempera.
tuwres. Thiz vedwces their ig-
witiomn temiperalures,

H‘LH,H_" HI’H‘.I‘H{F”_H'J FJ!'H'PIHH fir |

haern ol aboul S0P fo GOOR,
However, when s contin-
wally exposed o fempera-
tures hefween 1507 and 250°,
its ignition temperatire con
he a8 lowe as 2000°,

The lowering of the igni-
fin demperature of womd
gael other combiistibles coan
take years o ocewar, Wikew if
does, should the wood's tew-

| perature coincide with its

| spoutaneonsy,

tawered tgnition  tem pera-
trre, if il ignite and
Thiz is the
bagis for the clearance re-
guirenients in codes.

and then, a white chalky sub-
stance appears on it. We
would like to know if there is
something we can di about
it. JAMES ANDERSON

SHERIDAN, IN

The white substance is de-
posits of water-soluble salts
called efftoreseence, These
sedts meigy e contained in the
bricks, the mortar or possi-
bly the wmasonry hehined the
bricks, When efflorescence
appenrs on oa bick wall of
relatively new construction,
it's offen the resull n_|f' ivrler
ilsorbed by the bricks. The
suluble salts dissolve in wa-
ter (fromm rain, spow or ice)
r'.an' are fff"lf]'ﬂ.‘j';?‘!"{f LIITR !.‘J{"
ek surface when the iwater
F'J_'I'J’JFH'HI‘("H.

However, it's alsa possible
that weter iz enfering the
wall through open joints or
poar construction wmethols
aned has found a path to the
surface.

When there 15 a sufficient
amoint af water e dissalve
the salts, there will be an
efflurescence indldup on the
wanll surfoce. In this cose,
eni sl erayeine e wall
ardd construction details for
ppen joints  and  possible
sourees of moisturve penefro-
tion, All npen fofits weust be
sealed awd poor construction
methods corrected.

Efflorescing  salts ol
generally disappear of their
it aeeord eith  porial
weatlhering—especially
when they arve the resull of
absorbed awater. However,
ot ean remove the salts by
dri-serwhbing with a stiff
bensh. Heavy accamuwla-

| tions or stubborn deposils

iay be pemoved by serab-

[ bing with a solution of one

part  mwviatic acid to 12

paris water. It is imperaiive

that the wall be saturated

with water before and affer |

the solution is applied, PM

Dy Rave @@ home-murinienanee o
repair prodlenes Sewd o b Moo -

| erw’ Climie, Popalar Mechawes, 224

West 37th S0, New Fork, NV 10078,

| Leotters cannol be ansoened rdfosd-

wally, bul proféees of wwte inferest |

Wil fe deicissed (i Mhe coliewin, For

A woodburning stove must be installed with ciearance between it
and nearby combustibles. The amount of clearance depends on
whether the stove has a UL listing and meets local code require-
ments. The amount of clearance can be reduced if nearby walls and
floors are covered by a protective facing.

wirre Aorre-repasr amd mairteiancs
heip, ot PMy Home Care Guide,
£245 posipaid. Sewd your onder s fo
Pogelar Mechanics, Bor 160, Radio
fr?:y_.&‘&':.l'h'm. New Vork, NV fardf,

Chalky bricks

['m writing to vou about our
brick home. We bricked it
two vears apo. Every now
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BY RON SCIBILIA

' Window On The World

Nrr matter what's inside
vour persenal comput-
er, it's the TV-like vitdeo dis-
play that delivers the end
result to vour eves, Now Ze-
nith Electronics, the venera-
hle TV manufacturer that
haz beecome u formidable
competitor in the IBM-com-
patible computer market,
has  demonstrated  some

technologieal improvements
for computer screens,

Zenith promises consider-
ably enhanced performance
over the current cathode ray
tubes (CRT) used for most
TV's and computer moni-
tors. In fact, the company
touts its new design as the
biggest breakthrough in dis-
play technology since the
color picture tube itself. You
can expeet a 14-in. high-res-
olution display for computer
use early next year—follow-
ed by broadeast TV receiv-
erg, Prices will be “attrac-
tive,” Zenith says.

The new CRT, which Ze-
nith dubz a “flat tension
mask™ design, offers up to 20
percent more brightness (or
up toa 70 percent greater

44

contrast ratio) compared to
conventional displays.

The company adds that
the new technology alzo
eliminates “doming disenlor-
ation"—a phenomenon
whirh oceurs in  today's
CRTs when bright patches
are displaved on the screen
for a long period of time.

How does the new sereen

.‘,

Compared to regular
CRT [right). Zenith flat-
face screen [left] rejects glare.

work? Both conventional col-
or CRTs and Zenith's FTM
design employ a shadow
mask, a thin metal sheet
whose hundreds of thou-
ganddz of perforations direct
the heams from the tube's
electron gun to the surface of
the sereen.

When the electron beams
hit the sereen, they excite
the appropriate red, green
and blue phosphors embed-
ded in the glass, creating the
video image we see.

A conventional CRT uses
a curved shadow mask sup-
ported by a frame, and is
suspended by springs inside
the tube. As electron beams
strike the typical shadow
mask, it heats up and moves.
That movement is the source

of diztortion in conventional
tlizplay performance,

Zenith's shadow mask, by
comparison, is  stretched
taut and held under tension
directly behind the
tube’s flat  glass
faceplate.  Under
maost display condi-
tinns—even at
much higher
brightness  levels
than those which
cause  discolored
images on conven-
tional tubes—the
ma=k remains flat and mo-
tinnless,

Besides superior contrast
and brightness, the FTM
technology promises better
color fidelity and improved
resolution. fenith says it can
manufacture FTM monitor
tubezs with a 0.21-mm dat
piteh—the distanee between
the center of a phosphor dot
of one color to the center of
another of the same hue.
That compares to dat pitches
of 0,31 mm on such high-
grade monitors as IBM's En-
hanced Color  Display  or
NECs MultiSyne (designed
for IBM's Enhanced Graph-
ics Adapter). The result, Ze-
nith says, would be better
visibility with a 14-in. FTM
monitor  in normal  office
lighting than with a conven-
tional 19-in. CRT in a dimly
lit room.

Yet another benefit of the
FTM design is its flat face.
It's less susceptible to glare
and reflection, because it
doesn't reflect ambient light
the way typical convex-faced
tubes do, Flat, square-cor-
nered displays also yield a
more natural, undiztorted
appearance to on-screen text
amd graphics.

Modems to go

One of the primary purposes
of portable computers is
communication by
telephone. Virtually
all portable PCs ei-
ther include a built-in
modem or offer one
as an add-in option.
In many cases,
though, todays lap-
top portables still sport 300
bit-per-zecond modems
while the standard in tele-

communications is 1200 bps.
|
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| There's no doubt that being
able to transmit and receive

ilata at 1200 bps makes on-

the-go information transfer

less  time-consuming—anid

less expensive.

2

TravelComm 1200
modem can fit in a pocket.

Los Anpeles-based Touch-
Base Desipn might make
data transfer a painless ex-
ercise for portable users
with its TravelComm 1200
Portable Modem. This ciga-
ret-pack-sized unit operates
on a %volt battery, runs at
either 1200 or 300 bps and
interfaces with the telecom-
munications software al-
ready onbomrd many popular
portables. The TravelComm
1200 should work effectively
with most laptop PCs, in-
cluding those marketed by
Tandy, NEC and Hewlett-
Packard.

The unit measures only 4
* 24 #1 in. and weighs a
mere 6.5 ounces, including
its internal battery good for
20 to 30 hours of high-speed
transmission. It costs $299,

Operating  the Travel-
Comm 1200 is very simple.
Let's take the Tandy laptop,
for example. Once you've
configured yvour ROM-based
Teleom software for 1200
bp: operation, you plug the

Diconix printer is the
size of a hardcover dictionary.




TravelComm 1200 directly into the
computer's RS-232C serial port, and
attach the modular telephone cable
{TouchBase supplies a 6-ft. cable itself)
from phone to modem

The next step is to enter Telcom’s
“terminal” mode via function kev, hit
the return key a couple of times (once to
turn the modem on, a second time to
initialize the device for the desired
transmission speed), then type the
phone number you want to call through
the unit's auto-dialer. That's it.

The modem automatically switches
itzelf off to save battery power when
you terminate the call. Tiny LEDz on
the top of the unit indicate Call Prog-
ress, High Speed Mode and Carrier
Detect.

On the road again

No one argues the utility of portable
computers for go-anywhere writing or
note-taking., Unfortunately, the small
display sereens found on many porta-
bles make editing difficult. Having a
hard-copy printout of vour work can be
helpful for revision-on-the-road—and
reassuring too,

Kodak subsidiary Diconix Inc. is try-
ing to address this need, by unveiling a
sleekly designed portable printer that
can also double for light office use. The
Diconix 150, which comes with a paral-
lel interface, offers full emulation of
both the IBEM Proprinter and the Epson
FX line, according to the supplier.

The $479 unit uses ink-jet technology
to keep operating sound levels low, Tt
can print on single sheets or uze contin-
uous-feed computer paper, and pro-
duces near-letter-guality output  at
speeds of up to 150 characters per
second in draft mode. The printer uses
regular paper or ink-jet paper, and can
alzo print transparencies and envelopes
using special stock. 1t's also capable of
printing material up to 11 in. wide in
“landscape” mode—good  for large
spreadsheets—and  can  produce  pie
chartz or bar graphs as well,

The Diconix 150 is roughly the sige of
a standard office dictionary. The unit
measures 2 in. high = 6.5 in. deep x
10.8 in. wide. The printer can run on
AC ewrrent or on “C" gize rechargeable
batteries. Diconix says you can expect
about 150 pages of printing per battery
charge; recharging can be done over-
night. The £10 ink-jet cartridges are
easily replaced, and good for about 500
pages of printing.

New Apple crop

Az we go to press, word arrives that
Apple Computer has developed a pow-
erful new successor to its existing I1
series, It's called the Apple I1 .5,
rung earlier Apple software, and has
astounding color-graphics capability.
Wateh this space for more news. P

POPULAR MECHANICS » NOVERMBER 1786

POWERFUL REPEATER AIR PISTOL

FIRES 100 BB's
WITHOUT
RELOADING!

Exciting to handle . . _ all the heft and balance of
a real 4% Authentic “cock and slide” pump
action. Powerfull Fires .177 Pellets at a muzzle
velocity of 170 Feet Per Second. Clip holds up
to 20 BB's. Fires Darts and .177 Pellets alse,
Economical — no COZ? cartridges required.

thrilling pistol for both target and varmit chasing.
Z Safety Catches. Weighs a hefty 1 fb.-Boz. Maxi-
mum Range 150 Yards. Mot sold in N.Y. or N_J.

No. 2270—Marksman Pistol ...........cccoo e 42495

SHOOTS DARTS

No. 2099—Box of 400 BB'S ............cco.cooo.. $ 298 AND

No. 2100—Bam o 12 Darts .coercrrrcd Ats  PELLETS TOO!

CRAFT PROJECTOR ENLARGES || "ROOSTER' WEATHERVANE
Pictures, Pattems, Drawings | | ONLY Almost 3 Feet High

UPTO 25X’S BIGGER!

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

FREE BULB &
CARRYING 5
CASE o

\

Ideal For:
Woodworkers, Modelers, Arts & Crafts

This BRAND-NEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even solid ob-
jects like coins, mineral specimens, etc. Fine
reflector and mirror system, Hi-intensity Emil
tion lens that enlarges images up to 16 feet
square! Rugged t'm'.l-tune body and base with
cooling vents and “on-off” switch.

No. 4500A—Episcope Projector £16.95
EXTRA BULES FOR YOUR PROJECTOR OMLY ....$2.00

GENUINE $1 BILLS
WITH SANTA'S
FACE ON FRONT!

s

u’ﬂ:lI‘TLl.Tlm.E1 O
I PSITEDR SEXTES AL

@F‘\@

Real ull:ln:ullt!ﬁ hills
negotiable anywhere in the U.S.A. or North Pole!
The most unigue Christmas 1reeting WE'vE ever
seen! These are real dollar bills — with Santa's
face on front. So beautifully done, you'd think it
as done riﬁht at the mint! Yes, it's all legal and
hills are still negotiable. Comes in a ST EN-
RAVED Christmas Currency Envelope. A wvery
different stocking stuffer — a unique gift for
nyone on the list.
0. 9219—75anta Bills ....... 53,98
Save: 3 for 1100 — Slu Hm l !'ur 1'9!!

- Full Color

Compléte Hardware
Included for:

#» Roof # Barden

* Porch = Fence

* Mail Box

A “Country Classic™ . . . the Rooster Weathervane.
Our full calor version stands almost 3 FEET TALL
and measures 17%%" across. Specially crafted for
us with heavy-duty metal mounting hardware and
weatherproof hi-impact materials. Easy to assem-
ble hardware adapis to any angle roof, Attaches
ta porch, fence or mail box too. Can be mounted
on pole (included) for your yard or garden . . . it
makes a charming garden accemt! And it really
does work . . . tells which way the wind is blow-
ing. Look at the price — now, that is a good old
fashioned bargain!
Ho. B143—Rooster Weathervane
I FToster-"1'raeu i «
2345 Post Rd., Dept. 522- K, Larchmont, NY 10538 |

RUSH the items ordered below on 30 DAY TRIAL —

complete salisfaction GUARANTEED or my mon
I back (except post. & hand.) my payment is irll'lll“lg I

[ loctuling $1.05 tor poot. & haed. trarry we C.0.8.
S S T L FRICE :
' I
' |
I SHIPPING & HANDLING 1185 I
| N.Y. Residents Must Add Sales Tax |
| Total Enclosed |
I For FASTER UP.S. Dellvery Use Street Address & Apt. # I
Print Hame _ —=
| Moy e |
City — == I
= I

= State

VISA & MASTERCARD PHONE ORDERS |
| Call 914 - 834 - 7370 Between 9:30 - 4:30
|

@ E Eastern TIME - Minimam Phone Order iiﬂ_l




BY STEPHEN A. BOOTH 47§

Updates On The News

In the fast-moving feld of |

electronics,  tomorrow's
promise guickly becomes to-
day’s innovation. By the
time an article reaches your
eves, there's often some-
thing new to report. For in-
gtance, take last month's ar-
ticle on IBM-compatible |
computers, Targef: Big Blue |
(page 80). Shortly after we
went to press, [BM adjusted
ita pricing downward to
close the gap with its com-
petitors. Specifically. the
company didn't lower the
PC's price, but now certain
IBM options (long standard
with other brands) are
thrown in free.

That situation didn’t last
long, Mo sooner did IBM an-
nounce the change than
Leading Edge, its lowest
priced competitor at $1495,
cut $200 from the Model D's
sticker—while doubling its
internal memory to 512 Kilo-
bytes. You can expect prices
to plummet further in the
coming months, Hyundai,
the Korean conglomerate
that markets a $4995 sub-
compact car here, is entering
the IBM-compatible comput- |
er field with a $700 clone
which, fully loaded, should
still =sell for below $1000. It's
called The Blue Chip, which
iz a joke of sorts in that
[BM's corporate nickname iz
Big Blue, and the clone is
supposed to be a chip off the
old block. Thev're probably
not laughing up at IBM
headguarters. In fact, I'll
bet we'll 2ee some techno-
loggieal fireworks and sharp
Yankee trading (read pric-
ing) from Big Blue real soon.

16

[ tells me Lucitron won't have

Another area that's seen
some action sinee we last
reported is television (Fu-
turevigion, page 67, July
'86). High Definition TV
{HDTV) broadeasts might
become reality sooner than
later, In fact, experimental
broadcasts are in the plan-
ning stage right now by the
Advanced Television Sys-
tems Committee of the Elec-
tronic Industries Assn. in
Wazhington, ILC. Mean-
while, Lucitron of North-
brook, Illincis, has shipped
its first 35-in. flatscreen tele-
vision to the U5, Navy, But
Viee President Alan Sobel

a color version of the 35
incher this vear. He sayvs we
Jjumped the gun about the 35-
in. color version in our July
report (and points out that
typographical gremlins al-
tered the company name).
Lueitron's latest plan is for a
4%-in. diagonal flat color TV
for 1985; already, 8-in. demo
panels are up and running.

Experimental flat-panel color
TV by Lucitron measures B in.

Another recent story in
need of updating is electron-
ic home controls. In House
Intelligence (page 80, Aug.
"B} author Martha Downing
wrote that electronics indus-
try committees were devel-
oping standards that would
allow appliances, utilities,
security systems and enter-
tainment systems to talk to
one another. Well, a stan-
dard has been proposed:
General Electric's “Home-
net” system, formerly called
“Homeminder” and first re-
ported by this magazine two
years ago (Manage Your
Haowe By Remote-Coptrol
TV, page 44, Nov. '84).

Here and now

Traveling often entails sacri-
fice in the form of making do
without eertain comforts and
conveniences of home. Re-
cently, I've come across two

inexpensive electronics
produets that alleviate the
suffering.

The first is a blessing to
anvone who clocks lots of
drive time in a car that lacks
a cassette plaver, It's called
Sound Sender (327), and lets
you hook wp a portable,
headphone-type cassette or
Compact Disc player to any
car that has an FM radio and
an electrie cigaret lighter.

The Sound Sender, made
by an East Hanover, New
Jersey, company of the same
name, plugs into your car's
ciparet lighter and s=ends
sound from the portable

playver to the car radio via |

the car's electrical wiring.
At the other end of Sound
Sender’s wire is a male
plug that fits in the
headphone  jack of
your battery-power-
ed portable player.
There's nothing
else to do except
tune your radio Lo

an  unused frequency
somew here between 105 and
107 MHz, then just fiddle a
dial on the Sound Sender “til
the music comes through
loud and clear,

I've road-tested Sound
Sender since July, under
city, suburban and rural re-
ception conditions, It per-
formed  wonderfully—even
when connected to the most

Sound Sender plugs into car
lighter, sends sound to radio.

inexpensive  car  radios
iwhose tuners occasionally
drift from the “dead” chan-
nel setting and momentarily
pick up a multipath-reflected
“live" adjacent [requency,
thereby cutting in on vour
portable's signal).

How does Sound SBender
sound? It delivers excellent
monaural, for really elean
music or speech. That's |
right, monaural. That's be-
cause the product is aimed at
the estimated 20 million ve-
hicleg—including rental and
fleet cars—that have a mono
radio/speaker setup, None-
theless, it's a gem for anyone
who spends lotz of time on
the road and who'd like to
listen to books on cassette or

Calculator with memory
stores credit balances.

instruetional tapes.. [ lis-
tened to these and to music
cazsettes and CIVs because
in poor FM reception areas,
I'd rather hear clean mono
than dirty stereo,

{ Please turn fo poge §8)
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1987 Plans
Catalog From

Hovercrafts, outdoor sheds, fine
furniture, tool boxes. All this and more is
within your reach when you order Popular
Mechanics' new catalog of plans for
1987, Imagine building:
® 3 hovercraft thal flies 70 miles per
hour on land or water
s 3 wooden deck that makes your
backyard ideal for entertainment
and relaxation
e 3 rocking chair made from solid
walnut and hand caned—a replica
of the rocker used by President
Lincoln!
Hundreds of plans to choose from, many
never offered before, and all complete
with diagrams, instructions and materials
lists.

Plus, you'll find an extensive selection of
books and photocopied Populfar
Mechanics’ articles that tell you how to
sail, fix your car, dry out a wet basement,
clean your VCR and much more.

So if you want to feel the pride of building
something, become expert in a new
hobby, do your own home and auto
repairs, send for Popular Mechanics
1987 caltalog of plans. Mail a $1.50 check
or money order, along with your name
and address, to

Popular Mechanics
1987 Catalog

Box 1014

Radio City Station
New Yaork, N.Y. 10101

Poputar Mecharscs & 4 pubbicalion of Fears Magarmas advsin
Thea Hearst Corporaton ©1986 The Hearst Corporation. Al ngs
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NEW!
PRECISION
ELECTRONIC
MEASURING
SYSTEM.

aecur
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orchilecture, - RE™

offers occuracy and

mahbility found before only in ex-

pensive scientific instruments.

To order your ACCU-MEASURE ™
CALL mu FREE 800-872-8787, ext. 190

oe send 0 :anmuﬁrfﬁwﬂlﬂ.ﬂi

fax Iwu*'”i'ﬁ-l -*m'

:hh_pw groted circuit, length and dis-
{0.5- 18 om = 50 ke o7 ' Ineh tance calculations were mode
=? to seurgtely mea-  vsing profrociors, bulky rulers,
sure distondes on oy mapor 07 mechanicol gear-driven
chart used around the world,  Mop measurers. Todoy Arion
Instrument's new -MEASURE™
m Measure ciraight or wrved performs all mea and
lings—in mairic or standard converting functions pre-
units —with sceracy of m“w‘mgmu
“":......‘“‘ i e ot
of Fo
:*u-u.:::-_p-ﬂﬂ Dd.fﬂﬂmmml“?hi-
ond weight precision measuring
walax — eemtimeters instrument direct from the man-
—foet — meters — miles — wlacturer. Included is o 30 day
kilometers - navtical miles).  money-bock guarantes and
o one year warranty.
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A . N W STRUMENTS
1850 UNION ST, DEPT C_5AN FRANCISCO, CA 84123

Patented

NEW! Bic Lighter
Vending Machines!

Let America's 50000000 smokers
line your pockels with money.

GROUND FLOOR OPPORTUNITY
o be the first in your area o own
and operate a vending route.
Flaced next to all cigarette machines.

PART OR FULL TIME
* ALL CASH BUSINESS
* NO SELLING
x5 YEAR WARRANTY
# NO EXPERIENCE NECESSARY
 INVESTMENT SECURED BY EQUIPMENT
* NATIONAL ADVERTISING
* FINANCING AVAILABLE OAC

LIMITED WORLDWIDE DISTRIBUTORSHIPS

>

“al adhiliaied with B Corp

Call 24 howurs for free brochure

1-800-722-4773
In California call (714) 894-1889

Vendgood Manufacturing Corp.

5011 Argosy, #5« Huntinglon Beach, CA 92649

ELECTRONICS
(Continwed from pige 46)

Sound Sender protrudes 2 in. from
your cigaret lighter and, according to
ite maker, will fit in almost every car,
with the exception of certain foreign
makes, Ford Thunderbirds and LTDs.
You'll find it in many department stores
and auto parts chains. It's too good a
thing to stay mono: 1 wouldn't be a bit
surprised if a stereo version arrives
next vear. That would be a boon to
budget-minded music lovers who could
buy a car with the standard stereo
radin, and to those of us worried about
having an expensive system ripped off.

Another welecome traveling compan-
ion—even if vou only travel as far as the
supermarket—is  Citizen's CBL-200
caleulator. This $16 solar-powered
wonder is the size of two credit cards
and can help you stay out of hock, How?
Because its microprocessor memory
can store and keep track of vour check-
book balanee, and up to two credit-card
balances. A confidential password
known only to you keeps others from
calling up this information. Additional-
ly, the CBL-200's standard arithmetic
functions help you convert foreign eur-
rency values into your own when you're
traveling overseas.

Back to the future

Not very far over the rainbow, some
pleasant electronic innovations are a-
brewing. Their precise ETA is tough to
fix, but I'd guess they'll make their
debut in the coming new vear,

® Television sets with stereo reception,
amplifiers and loudspeakers are now
commonplace. The next hat trick you
can expect is built-in surround sound
circuitry. In fact, Mitsubishi has just
introduced such a ereature, in Japan,
It's called the Sound Square HG, boasts
gix loudspeakers and costs a steep
$1600. That buys you movie-theater-
like sound effects in your living room:
You'll feel bullets whiz past your ears,
jump when horror-movie creting creep
up behind you, These surround-sound
effects will accompany TV broadcasts
or complement movie cassettes you
play on your VCR. Right now, you
could go out and buy a separate sur-
round-sound processor, or an audio am-
plifier/receiver with the cireuitry built
in. But the Mitsubishi system packages
everyvthing together in one box,

®m Speaking of sound, the jukebox as we
know it is about to change. Instead of 45
rpm black-vinyl singles, tomorrow's
coin-eater will spin digital audio Com-
pact Dhscs. Jukebox-maker Seeburg
has just introduced its LaserMusie con-
sole: It holds 60 CDs—good for about
1000 selections. Don't ask the bartend-
er for change; The new machine accepts
only $1 and 85 bills. ™
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SATELLITE
ELECTRONICS

Catch the Excitement!
Today, High-Tech Joh «
Everywhere!
Now you can take v
control of vour future A
with NRI's newest hands-on
training and carve oul your own
place in today’s electronics world.
Select a new career field or start a
business of your own. Now the choice is
yours. And only NRI gets you \\-'hL"]"l. yOuL T

N

ROBOTICS

e Ul

maobile robaot. You get professional
instruments and up-to-date training to
prepare you to handle the technology
that's changing the face of industry today.
\ Install and Troubleshoot Your Own
Home Satellite TV Equipment as
You Learn Safellite Electronics.
You've seen them in backyards, beside
mitels, atop office buildings, and in military in-
stallations— those sensitive dishes reaching out
for TV programs, computer ransmissions, data

going with the latest professional DIGITAL signals, and messages of all kinds from the
s growing number of satellites stationed 22,300
l}ml ! of its kind get you in on the ground floor of a new career
hupﬂtupaedmmw%fw gﬁmah&ﬁmn{mﬁ;&.ﬂriﬂ
ul Nid ! is exciting new growth
Fﬁmm]ﬂmmﬂﬂlmm m NRI ms you NRI trains you to service con-
TVRO systems, as well as
engineers and educators have ﬁﬂﬂ and
demonstrated a unique ability to f lﬂﬂﬂ‘mﬂﬂﬂ‘ﬂﬂl military
i ]tedunhﬂi:atg | trends, news, weather, national security &
that' 13wmrfam n l defense transmissions and all types
el e st e P e ea of voice, data and video signals.
careers in each rmmnmgng Leamn to install satellite
mn NEw -
f today’s elecl:romcs o . v
Now NRI presents three
new state-of-the-art training mm-ﬂters.hmtennasmd
receivers. get “hands-on™
gz pouolution,  semsEmime,
g
BuildYuqunlBM—Cnmible . around the world into your home.
S o “m?"'!"mr‘“ﬁ electronics professionals. Send for Free Catalog of High-Tech
A brand for R B Career Opportunities.
New course anexaﬂngnew develone diagnostic .
field ... servicing (disk mmmmnmmmnmm mmﬂmﬁaﬁhﬁﬁwm
drives, printers, display modems, service today's peripheral and digital equip- Figh Toch E oLy wﬁm o

trained di
greater, Ittﬂmsskil}edpemmltnkmp
tunhysl;ﬁgtahr production lines
and manufacturing equipment rolling. NRI
frains you to be a high-demand digital
technician or prepares you for your own
service business.

As you leamn, you'll get practical hands-on
experience building your own 128K computer
and disk drive. Ym'ﬂahuhuﬁd,mhmnlu
use and service, your own tnggered-sweep
mﬂmmrhﬂzlhﬁcmwdﬂal

. . instruments used by today's

ment . . . another NRI “hands-on” exclusive,
When you select NRI's training in Digital Elec-
tronics Servicing, you'll be preparing vourself
to move into one of today's hottest careers!
Build an Operating Robot as You Learn
Robotics and Industrial Control.

Already, advanced robotics systems are
producing everything from electronic circuits
to automobiles. By 1990, over 100,000
“smart” robots will be in use, creating over
30,000 new technical jobs.

NRI trains you to operate, program, service
and troubleshoot industrial robots as vou build
your own remolte controlled, programmable

future open up for you as you explore exciting
mwumntumﬁrhﬁwpﬂy.aimmm
—ven your iwn husiness. Heview the complete
descriptions of the training you get, the equip-
ment that makes each opportunity come to life,
Send today and get your start on tomormow.,

If the card is missing, write to us.

MIFPH <100 of Blectronics

MeGrawe-Hill Continuing Education Center
3030 Wisconsin Avenue
Washington, DC 20016

We'll Tham You For Thmorrow.




BIGGEST. WIDEST.
STBI]NGEST

ND FIRST! Here's the first truck
ever 10 win the prestigious Industrial
Design Exceflence Award (IDEA). It's
loaded with power, Loaded with per-
formance. And all at our lowest
sticker-prce

BIGGEST CARGO SPACE. Pack it up! With

¢ most cargo volume of all leading compact

it'll take all you can dish out. Double-wall

truction means twin layers of steel insu-

slegk outside from whalever you throw

: etween-wheel-well

¢ er pickup inits class. ATull 3.4
feet for those wide loads

WIDEST CAB. Size it up. Sit three across with

the mast hip room of all leading 51 0m-

pact trucks. Nissan's roomiest cab ever was

designed around you. The enormous windshield
and side glass give you a
commanding view. And
there's more leg, shoulder,
and head room than you ever
thought possible

FOR TOUGHNESS

STRONGEST ENGINE. Tumn it on, it s
to perform. A 2 4-liter, fuel-injected engine sees
fo that. Twin-spark plugs gmi-head help
crank out the most horsep and torque of all
the 1|=a-,1|riu standard compact trucks. The 5-

The rear I]h]kt? 5 urnpnrtmnmg -.,JI-.F automati-
cally adjusts to payload for improved braking
under load. The Hardbody 4X2 (5 tough
Plays rough. See your Nissan U'L-Elh“”l"'hay

AND VALUE

THE NAME IS NISSAN
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Science

Amateur night

Tar*uDanquuam:ateetudwelnpbamﬂgmcdunks.f

portswritey Hed Smith | weight i= moving into the

used the familiar phrase
about strawberriez Lo de-
seribe the frustration a base-
ball fan feels in the off-zes-
som and to underlie his
winter dreams.

Baseball players also think
baseball in the winter
maonths. It all has to do with
the mechanics of the game,
the physics of hitling and
throwing, if you will,

Tiake Dan Pasqua, for in-
stance, the Yankee outfield-
er who ecouldnt hit his
weight in spring training,
but who finished the season
with a respectable batting
average and home run out-
put. Where iz he spending
hiz winter days?

“[ come out to Yankee Sta-
dium two or three times a
week and work on hitting
mechanics.” he told us. Hit-
ting mechanies involves posi-
tioning the arms and feet in
such a way that all your body

bazeball as vou make contact

| with the bat.

We caught Pasqua during
hatting practice toward the
end of the 19586 baseball sea-
son. He was hitting a base-
ball off a tee into a net on the
sidelines. My son did that

when he was 5 years old, too

voung for real pitching, Why
would a grownup major-les-
Fuer use a2 batting tee?

“However you swing the
bat, the main thing is to
make sure vou do the same
thing every time,” he ex-
plained. “And I mean the
same thing down to the
smallest detail.

“The mechanics of hitting
i a series of motioms you
can't think about,” Pasqua
gays, “So you work on them
in a step-byv-step fashion
with the tee. When you bat,
it all becomes natural.”

We'll be watching Pas-
jua’s mechanics next vear.

If vou're a serious amateur
astronomer, one who spends
at least a few davs a week
observing the skies and tak-
ing photos of deep space ob-
Jects, you'll be happy to
know that NASA plans Lo let
vou have a shot at using the

- space telescope. The Hubble

Spaee Telescope is to be
launched into orbit by 1987,
lts 94%-in. mirror will make

‘it the largest telescope ever

put in orbit,

“I look to amateur astron-
omers to ask refreshingly
new questions and I expect
they will make a real contri-
bution to the advancement of
astronomy,” =ays Richard
{raceoni, director of the
Space Telescope Institute in
Baltimore, The Institute has
appointed a eommittee rep-
resenting amateur astrono-
my groups to run the ama-
teur phase of the project.
Actual time on the telescope
will be very slim. Bul some
amateurs with sound propos-
als will be able to get on line.
If vou're interested, semd a
self-addressed, stumped en-
velope to: Science, POPULAR
MEcHANICS, 224 West 57
St., New York, NY 10019,

Fusion milestone
People keep telling me I'm
an optimist to think we'll
have a nuelear fusion power
source by the next century.

Let them talk. [ have datato |

back me up. The Tokamak
Fusion Test Reactor (TFTR)
at Princeton University re-
cently achieved a controlla-
ble temperature of 200 mil-
lion degrees C, 10 times
hotter than the eenter of the
sun, where natural fusion
energy iz produced,
Eventually, the Tokamak
reactor will be able to unite a
deuteriom nucleus with one
of tritium. Both are forms of
hydrogen. As the atoms
unite, they produce a highly
energetic free neutron and
an atom of helium. This pro-
cess promises to  deliver
more energy than iz re-

quired to move the atoms |

together, making it a cheap
energy source. The number

of atoms involved in the re- |
action are so small that a |

large, uncontrolled explo-
sion would be almost impos-
gible. The main fuel source

would be water that is wide- |
ly available and very cheap. |

Will we have fusion by the
year 20007 Watceh this space.

Robot diet

The United States Depart-
ment of Agriculture is trying
Lo determine how much of a
particular vitamin is con-
tained in any given food, Im-
proved evaluating methods
of vitamin content have sent
USDA researchers back to
the lab. But the testing pro-

cess involves thousands of
samples that have to be
chemically analvzed every
hour, UUSDA is now using a
2-ft.-high tabletop robot to
perform the basic chemical
tests. The computer analysis
of its work wili soon produce
a new recommended daily
allowance table. ™

s £ \'lr!‘-
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Audio

Stacked deck: Alwa AD-AT0 holds six cassettes for nonstop music.

is month we celebrate
Thanksgiving, and be-
fore the turkey leftovers are
memory, our thoughts turn
to year-end holidays—the
gift-giving season.

Aundio equipment is al-
ways well-received. If you'd
like to get a jump on the
holiday shopping rush, con-
gider these selections.

Audiophiles are used to a
plethora of brand names in
the market. But music lov-
ers should be happy to hear
that Acoustie Research, the
renowned loudspeaker-mak-
er, has resumed the design
and marketing of electronic
components,  Specifically,
AR now offers nine electron-
ic items—a compact disc
plaver, three receivers,
three power amps, a pream-
plifier and tuner. These join
a pair of top-shell record
turntables.

If the debut of AR elec-
tronics doesn't seem like
news, then you probably
haven't upgraded your audio

A name that car audio lov-
ers might remember is Altec
Lansing. Years ago,

54

system since the early 1970s, |
when Acoustic Research last |
gold electronics components, |

Highway speakers were
among the few quality car
speakers available. The Al-
tec Lansing brand was over-
shadowed for a while, but
now the name is being re-
vived by Sparkomatic Corp.,
longtime autosound supplier
that recently acquired the
rights to the brand.

The Altec Lansing auto-
sound line is comprised of 4 6
% B-in. 3-way speaker ($250),
a 6 x Bin. Z-way speaker
(8200), a 6'%-in. 2-way ($150)
and a 4-in. model ($110).
Prices are per pair. There's
al=o a 5-model home speaker

the |
company’s Voice Of The

Progrsi 10 Comipace diicy I sy Dicler wth Sory's CD chimger.

line, priced from $350 per
pair for bookshelf-sized mod-
els to $1500 for a pair of 46-
in. towers that house four
drivers each.

(ther nice novel boxes to
put under the tree might in-
clude a combination compact
disc  playerfcassette deck
from Parasound.

This eomponent is ideal if
you want to expand a turnta-
ble-based system in a hurry.
It also makes dubbing from a
compact dise to a blank tape
a very simple operation. The
CDD-940 costs $450—a bar-
gain for a CD player and a
cassette deck with Dalby
HX Pro.

Another item of special in-
terest s Sony's CDP-C10
compact dise changer, This
home CD player is part-
ners with Sony’'s Dise-
Jockey CD auto-
sound system in
that they both use
the same 10-dise
magazine. Fea-
tures are compara-
ble to other good
quality CI) players, but un-
like single disc models, the
programming  possibilities
are almost endless. List
price is $800, and each maga-
zine eosts $20,

Though the CDP-C10 al-

Headphone-stereo portables from Sharp come in four flavors

lows up to 10 hours of contin-
uous play, nonstop music
fans might be more intripgued
by Aiwa's AD-AT0 double
cassette deck.

Dual auto-reverse decks
have been around for a
while, but Aiwa has extend-
ed continuous play to 22%
hours when C-90 tapes are
being used.

The AD-AT0 is a dual-port
deck, but it is the port on the
left side that vou'll find most
interesting.

Deck 1, as Aiwa calls it,
can hold up to five cassettes
and play both sides of each
tape without stopping. It can
then repeat this process
three times for a total of 22
hours in the case of C-90
tapes. You can also program

Parasound’s combo CD player, tape deck.

Deck 1 to play up to 15 selee-
tions, in any order.

In the recording mode,
Deck 1 allows for continuous
operation  with  several
tapes. In conjunction with a
separate audio timer, you

| can record radio programs

while you're away. The same
programmability lets you re-
cord up to five different CDs
or LPs, putting each one ona
separate tape. Deck 2 can
also be used for timer-acti-
vated recording or playback,
List for the AD-AT0 is $595.
If Aiwa's new deck zeems

a marvel of the microproces-
sor age, then Dual’s new CS-
5000 record turntable ($400)
might represent a welcome
return to a more leisurely
erd. Among this turntable's
many features and attri-
butes is its ability to play 78
rpm records—in addition to
{ Please turm to page 56)
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1. Makedirect-dialed AT4T Calis to

any other state—and pay by
the hour, not by the mile.
CONTENTS / 2. Callallacross the U.S.A.—even
i :ﬂ.::‘;'/ :;ri‘:ﬁjt:tﬂ?d Hawaii—for one
pourly 0% 3. Callall day Saturday, Sunday till

5 p.m., and every night after 11 p.m.

gt 4. Use your full hour, pay only
ﬂ $10.15. et a special bonus, too!

5. Make one 60-minute call...oras
many as sixty l-minute calls,
Use your hour any way you like!

R ;
MAKE ul Y
i@
MLROSS
m_-u\"., %

& U by fior yenser free geeidy.

, Talk for more than an hour,
even less—just §7.80

rextra weekend and night

5. Prorated, too.

ake your farther away calls
kends and nights—when you
- pay aflat hourly rate.

8. Keeptrack of the hours you talk,
and keep track of vour costs.

9. Enjoy a special bonus: 15% off
calls made Sunday-Friday, 5-11 p.m.

10. Clip and mail the coupon
below for vour free guide, orcall
1800 CALL ATT, ext. 389,

10 WAYS YOU COULD GET MORE
'OUR MONEY WITH THIS ATST PACKAGE

ATeT’S REACH OUT ™ AMERICA PACKAGE GIVES YOU AN
HOUR’S WORTH OF CALLS—ALL ACROSS THE COUNTRY—FOR
A NEW LOW PRICE OF JUST $10.15. BUT ONLY WHEN YOU ASK
FOR YOUR FREE GUIDE!

AT&T has packaged long distance for value. With “Reach Out”
America...an innovative long distance package.

It's not for everyone. But if you 're willing to spend $10.15 each
month” “Reach Out™ America could be just right for you—
especially when you make your out-of-state calls during our night
and weekend calling periods.

You'll get an hour of weekend and night time, to make AT&T
Calls to more faraway family and friends. To any other state.
We've also packed in a special bonus for you: a 15% discount on

long distance plan—our free guide explains how: To get your
copy, just use the coupon below today or call our toll

free number: 1 800 CALL ATT, ext. 389

l

== ATeT

The right choice.

l

your evening calls.

In fact, the more AT&T Long Distance calls vou make,
the farther you call, and the longer you talk.. the better
“Reach Out™ America®* could be for you!

GET YOUR FREE GUIDE TODAY!

You could get a lot more for your money with our innovative

* Plues a one-timee $10order-processing change when you sign up. Add 3% Federal excise
ta and, where applicable, state surchange. ** Mot yet availabie in all areas
& 19Es ATeT

rClip and mail to: AT&T Reach Out * Services
| PO, Box 118176, Kansas City, Missouri 64141-0176 |
[ YES! I'd like to digcover how | could get more for my |
money. Send me my free guide, complete with everything [
| need tosign up for the ATET “Reach Out™ America plan. I
| |
|

Nami Dane

I Ailedress

Uiy Stane £ip

_,—"ﬁ‘“"J
— —— — i — i — — — ———— — — — ——




Dual C5-5000: turntable with 78 rpm speed.

the usual 33 and 45 speeds. For the
record, it's the only reasonably priced
T8-equipped turntable you can still buy
today—the others cost twice as much,
or are gpecial-order items. Besides the
novelty of 78-rpm operation, the C3-
5000 justifies its price tag with superb
helt-drive performance.

While these components represent
some of the more technologically novel
products now available, you also have
the novelty of buying audio gear in a
variety of colors. SBilver and black have
long dominated audio cosmetics, but it
appears that some companies are tak-
ing a walk on the wild side—at least in
portable stereo.

Sharp, for instance, offers its JC-F3
personal stereo player in royal blue,
canary yellow, emerald green, white
and eandy apple red.

There's still time before the holidays,
g0 between now and then you might
want to bone up on some audio basies. 1
can recommend Fhe New Sowuwmd OF
Stereo by Ivan Berger and Hans Fantel
as a very good guide, Berger, a former
electronics editor of this magazine, now
iz technical editor of dwdio magazine.
Fantel, audio and video eolumnist for
The New York Times, has written ex-
tensively for PoruLAkr MECHANICS,
The book is published by New Ameri-
can Library and costs $12.95 in paper-

Primer on audio basics makes a good gift.
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back. [t'll double as a pretty good stock-
ing-stuffer as well.

Alphabet soup

You might have noticed by now a 3-
letter combination of A’s and IVs on the
back of many compact disc packages.
And you've probably already figured
out that A stands for analog and D
means digital,

This code might give you the impres-
sion that although the compact discis a
digital format, some diges are more
digital than others. You might conclude
that these discs sound better.

This impression is correct, but the
eonclugion is only true some of the time.
The 3-letter code iz a system developed
by the Bociety of Professional Audio
Recording Studios (SPARS) and is de-
signed to tell vou the CD's recording
history. This way, you can determine
how much digital technology has been
used in the making of the dise. The first
letter indicates the type of tape record-
er initially used to capture the musie.
The second letter tells how the music
was mixed or edited. The third letter
describes the mastering process,

The SPARS code makes it seem that
buying a compact disc is like a 3-card
version of poker, with three [¥s being
the best hand. Unfortunately, DDID is
not always a winner,

Critics of the SPARE code rightly
point out that many important aspects
of the disc's recording history are not
indicated. These include the number of
microphones used and their placement,
the number of recorder tracks fed by
those microphones, and the level of
signal processing used.

Two of these [Fs might be, in reality,
jokers, since there is no way—short of
auditioning the disc—to determine the
relative skill of the recording and mix-
ing engineers,

Inshort, the SPARS code is no guar-
antee of the disc's acoustic merit. At its
best, digital recording can greatly en-
hance your appreciation of the musie.
But in other instances, you can only be
comforted by the knowledge that the
dise iz virtually indestructable. To my
ears, for example, there is little differ-
ence between the LP and CD versions
of “Dirty Work,” the latest Rolling
Stones album, If there are any sonic
differences, they den't justify the high-
er price of the CD,

Keep in mind that some of the best
recordings ever were made on analog
tape equipment. Artists such as Elvis
Presley and Glenn Miller will never get
the DDD straight flush because all their
work was recorded in analog. An A on
the box shouldn't be viewed like a ID on
a report card. Only your own ears can
grade the result. PM

FI'I'OW
WORKS

With traffic radar and Rashid VRSS both trans-
mifting on the same frequency (24.150 GHz),
normal receiver technology can't tedl one from
the other. Even when you scrutinize K band with
a dugital spectrum anabyzer, the two signals look
alike (Figure 1).

We needed a diffsrence, even a subtle one,
the eectronic equivalent of a human fingarprint.
Magnifying the scale 100 times was the key
{Figure 2). The Rashid signal then looks like two
separate traffic radars spaced sfightly apart in
frequency, sach being switched on and off several
thousand times a second.

Rezisting the casy snswer

Knowing this "fingerprint” it would have
heen possible—althowugh not easy—io design a
Rashid-recognizes circuit, and have it disabla the
detectr's warning section whenever it spotted a
Rashid.

Only one problem. With this system,
wouldn't get a
warning if radar ©
WETE EVEr Dperatl-
ing in the same
vicinity as the
Rashid. Statisti-
cally this would
be a rare situation.
But our enginesrs
have no interest in
90 percen| solutions.

When the going gots tosgh...

The task then became monumental We
couldn't refy on a circuit that would disregard
two K band signals chose logether, because they
might be two radars. We couldn't ignore rapidly
switched K band signals, because that would di-
minish protection on pulsed radar (the KR11) and
“instant-on."

A whole new deal

The comect answer requires some prethy
amazing “signal processing.” to use the engi-
neering term. The techniques are 1o complex
to go into here, but as an analogy of the s0-
phistication, imaging going to a family reunion
with 4.3 mallion attendees, and being able 1o find
your brother in about 2 tenth of a second.

Easy to say, but so hard to accomplish that
our AFR (Alternating Frequency Rejection) cir-
cuitry couldn't be an add on. It had fo be infe-
grated into the basic detection scheme, which
means extensive circuitry changes. And more
paperwork o our patent departmant.

i 500 Wkl

Figure 2: An elactron close-up
nevaals two indhidual signals.

If you own an ESCORT or PASSPORT: The new AFR ccuitry
i5 incorperated i ESCORTS from number 1200000, and
PASSPORTS from S50,000. if your un is earker, read on.



Radar warning breakthrough #4
is now available from the same engineers
who made #1, #2, and #3

B‘ﬂd news for radar detectors. The FCC [ Federal
Communications Commission ) has cleared the
Rashid VRSS for operation on K band,

What's a Rashld YRSS7?

The Rashid VRSS is a collision warning sys-
tem using a radar beam to scan the vehicles
path, much as a blind person uses a cane. It
may reduce accidents, which is very good news*

MNow for the bad news

Unfortunately, the Rashid transmits on K
band, which is one of the two frequencies
assigned to traffic radar. Rashid speaks a radar
detector's language, you might say, and it can
set off detectors over a mile away,

Faced with this problem, we could hope
Rashid installations will be few, Or we could in-
vent a solution.

Opportunity knocking

Actually, the choice was easier than it
sounds, because our engineers are in the habit
of inventing remarkable solutions. In fact, in the
history of radar detection, only three advance-
ments have gualified as genuine reakthraughs,
and all three came from our engineers.

Back in 1978, they were first to adapt dual-
band superheterodyne technology 1o the prob-
lem of traffic radar. The result was ESCORT,
now legendary for its performance.

In 1983, whien a deluge of cheap imported
detectors was found to be transmitting on radar
frequency. our engineers came through again,
this time with ST/0/P", a sophisticated circuit
that could weed out these phony signals before
they triggered an alarm.

Then in 1984, using SMDs (Surface
Mounted Devices), micro-glectronics originally
intended for satellites, these same engineers
designed the smallest detector ever. The result
was PASSPORT, renowned for its convenience.

= For more informat:on an Rashid VRS S collision walning
Systam, see Popular Scrence, lanuary 1986

They sald it couldn’t be done

Now we're introducing breakthrough num-
ber four. In their cleverest innovation yet, our
engineers have found a way to distinguish
Rashid from all other K band signais. It's the
electronic equivalent of finding the neaedle in a
haystack. The AFR" [Alternating Freguency Re-
jection) circuit isolates and neutralizes all
Rashid signals, yet leaves the radar detection
capability undiminished for your protection.

Mo walting for the good stuff
When testing proved that AFR was 100
percent effective, we iImmediately incorporated
it into ESCORT and PASSPORT. Our policy is to
make running changes-not model changes—
whenever a refinement is ready. That way our
customers always gel the latest science,

RADAR

RASHID
Figure 1- A digitadl specirum analyzer scanning the enting wadih
of B band can't see the difference between radas and Rashad.

AFR is fully automatic. There are no extra
switches or lights, Nothing for you to bother
about, The Rashid problem simply goes away.

Last year Road & Track called us “the
industry leader in detector technology. We in-
tend to keep earming our accolades.

We make shopping easy too
Call us toll free. We'll answer all your gues-
tions, If you decide to buy, we'll ship the nexi
business day at our expense. For $6.00 extra,
Federal Express will deliver to you within two
business days of shipment,

If you're not completely satisfied within 30
days, return your purchase. We'll refund all your
maoney. including return postage, no questions
asked,

We specialize in breakthroughs, Can we
make one for you?

Order Today
TOLL FREE...800-543-1608

(Phone M-F 8-11, 5at 9-5:30, Sun 10-5E5T)

By mail send to address below. All orders
processed immediately. Prices slightly
higher for Canadian shipments.

PASSPORT

RECEIVER

Pocket-Size Radar Protection $295

{Ofio v add $16.23 taa)

ESCORT

RADAR WARNING RECEIVER

The Classic of Radar Warning $245
{Ohio Res add 31346 1ax)

Cincinnati Microwave
Departmeant OG8N

One Microwave Hiaza
Cincinnati, Ohio 45296-0100

© 1986 Cincnnats Microsase, Inc

Cincinnats Microwawe 5 commitied to constant advancement
iin radar warmeng techislogy. But we dont bolieve in planned
chsolescance. Therefore, we are working oul @ plan 1o offar up

grades for most pre-AFR models |PASSPORTs under number
580,000, and ESCOATs from 200,000 through 1,190,999
Since non-AFR urils will requere extensive modficalons, New

procadures and faciites are being developed o ansue a
guality comersion, For detsds and costs of this retrofittng
program, s ouf &d in the lanuany issue of ths magasine.



Inside Detrot

BY JIM DUNNE

uick's street champion
Regal Grand National
coupe may be the last of its
kind, at least for a couple of
years, The intercooled, tur-
hocharged V& cranks out 245
hp to give it the lead among
America’s hottest perform-
ing musclecars, and enough
acceleration Lo leave virtual-
Iy any mid-price import
sports car in the dust.
But all good things come
to an end. Buick, when it

drops the Regal from its line-
up next fall, will have no
other chassis or transmission
to handle the Grand Nation-
al’s awesome power. For one
thing, it's not easy to build a
front-wheel-drive chassis to
control all that power. But
more important right now is
the fact that GM has no fwd
transmission husky enough
to stand up, either. Sinee
Buick will be pure front-

Turbo Is Too Much

drive once the Regal line is
dropped, it would take a
new, heavy-duty front-drive
transmission to make the in-
terenoled V6 work,

Buick officials  remain
slightly optimistic though,
They claim that the Reatta
sports car, or a special Le-
Sabre coupe, would be the
first front-drive car to get
the Grand National engine
when and if a transmission
could be developed. As re-

-

The ‘88 Buick Regal will have front-drive Four; turbo V& will ga.

ported earlier, if the pewer-
ful V6 could be installed in
the Heatta, that car would
become the guickest in the
entire (M lineup, besting to-

day’s heavier V8-powered |

Corvettes. Come B8,
though, the front-drive Re-
gal will share a normally as-
pirated V6 with new Olds
Cutlass and Pontiae Grand
Prix, and perhaps a base 4-
eylinder. Sic transit gloria,

Rich and famous

They may not be now, but
they will be when the Al-
lante is parked in the garage.
Those are the folks who Cad-
illac figures are the best het

to be the owners of its new 2-
seat “ultra-luxury” sports
car. Here's the Allante own-

| er profile according to Cadil-

lac: Earns $100,000-plus a
vear, is 40 to 55 years old,

OWNS WO or more cars now,
wants a car to make a state-
ment of histher position in
the community, could be
male or female,

Whoever they are, they
will need help getting that
hardtop roof off. 1t weighs 60
pounds, and itz bulk is diffi-
cult to handle from one side
of the car. For two people,
the 5-minute change from
hardtop to convertible top is
no problem. Just make cer-
tain there's a place to store
the hardtop—it doesn't stow
in the trunk.

Why fly?

Iz Cadilla¢ grandstanding
when it fies Allante bodies
from Pininfarina’s factory in
Tuarin, Italy, to Detroit?
“No, it's a4 better deal for us
all around,” replies Cadillac
General Manager John Gret-
tenberger. “It's only a 12-
hour shipment by air from
Pininfarina's factory to our
Hamtramek assembly plant.
By ocean ship, the same trip
would take 24 days. 5o we
plan our schedules more
closely.”

Sergio Pininfarina points
out that neither Turin nor
Detroit is an ocean port, so
the trip would involve
ground-sea-ground  trans-
port, and schedules would be
difficult to meet with all the
transferring of cargo.

Both Grettenberger and
Pininfarina agree that the
most important advantage of
shipping by air is quality,
Experience shows that ship-
ment by sea can be damaging
to car bodies, while the air
shipment delivers bodies
practically damage-free.
Both parties are mum when
it comes to cost comparizsons,
But the time-saving and no-
damage advantages of air
Lransport are said to offset
any lower price that surface
shipment might offer.

Caprice will stay
The full-size Chevy will be
built well into the next de-
cade if GM's most recent
plans prevail. The demand
for the biggest car in
Chevy's line continues, even
though the car has not been
changed substantially since
1876, Look for the Caprice to

get new sheetmetal and a
slightly more rounded body
in 1990, or just enough
change to keep the car look-
ing fresh, Word is that this
rear-drive oldie holds first
place in guality audits among
Chevrolet sedans,

House divided

Teamwork between man-
agement and labor, not ac-
tive distrust, is one ingredi-
ent needed to let U.S.
carmakers compete with the
imports.

That's the azsessment of
H. Ross Perot, the go-getter
who ereated Electronic Data
Bystems and sold it to Gen-
eral Motors en route to
amassing a fortune of per-
haps $2 billion.

The adversary roles be-
tween salavied and hourly
workers at U5, plants does
not stand a chance against
the tight teamwork of the
foreipn makers, especially
those from Japan. Perot,
who now is a GM director
and is being touted as a pos-
sible chairman of the compa-
ny, seoffs at long-established
Detroit practices.

“It takes five years to de-
velop & new car in this coun-
try,” Perot says in the Wall
Street Jowrnal, “Heek, we
won World War II in four
years. This isn't & moon shot.
It's just a car.”

Ford’s Allante

It's just a paper plan now,
but Ford has drawn up a
scheme for building a com-
petitor for Cadillac's Al-
lante. The Z-seat hardtop
convertible would not be
ready before the 1992 model
vear because Ford is backed
up with projects for chang-
ing other cars in its lineup
first.

But if the current plan is
carried out, the Ford flag-
ship will use a rear seat, and
the chassis will be strength-
ened to support a convert-
ible top, Unlike Allante, the
Ford would be built here in
the L. 5., possibly assembled
by one of the half dozen or so
high production customizers
that build special models, in-
cluding eonvertibles, for the
auto industry.

(Please turn to page 62)
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DO THESE LOOK LIKE
TRUCKS TO YOU?

They eertainly don’t to increasing
numbers of GMC truck buyers.
These discriminating drivers aren't

buying just trucks; they're choosing

)
GMC trucks, w{
TRUCK

versatile, upscale modes
of transport. In other words,

Since people who could

truck-like. Consider the Suburban,
With its available seating

for up to nine, wide choice of interior

luxuries and awesome appetite
for luggage, it's certainly more of
a limousine than a truck as
trucks have been commonly
perceived up to now.

h‘
- : e !mﬂe /
oot el bkl GN_J-.C:.-_, ~ TAKE THEM ANYWHERE.

driving our trucks, we've
stopped thinking of them as

“just” trucks, too. So they're being
produced with a new sense of pride
and purpose.

DON'T LET OUR NAME FOOL YOU.,

Even though our name is

still GMC Truck, many
GMC trucks are hardly

4

In turn, our Safari is changing
many people’s perceptions of the
van. Thanks to its well-crafted
interiors and impeecable road
manners, Safari is no mundane box
on wheels. Then, there's the 5-15
Jimmy. Maybe good looks can only
take one so far but in our Jimmy's
case that can mean from the

back country to the country club,
in perfect comfort and style.

GET A CLOSER LOOK.

These GMC trucks may not look,
ride or act like trucks. But for now,
the only way to find them is by
buckling up and visiting yvour
nearest GMC Truck dealer. (Check
the Yellow Pages, under “Truck”
or “Automobile.”’) We're listed
under both for increasingly obvious
TeAasOna.

GMCTRLIEK

IT'S NOT JUST A TRUCK
ANYMORE.



SURGEON GENERAL'S WARNING: Cigarette
omoke Contains Carbon Monoxide.







INSIDE DETROIT
(Continued from page 55)

Eldorado ragtop

That's the way Cadillac plans to settle
the convertible problem for the rich
masses. No, the deVille convertible will
not be produced. Instead, Cadillac will
ship Eldorado coupe bodies toa custom-
izer where they will be chopped down
and outfitted with a fabric top.

No reason iz given for choosing the
Eldorado in place of the deVille, but the
shorter wheelbase of the Eldorado
works in its favor, It's easier to put the
extra support convertibles require in
the smaller car, and the end product is
more rigid.

AMC’'s Premier

A luxury sedan that will compete with
full-size Ford, Chrysler and GM cars
will be introduced by American Motors
late next year. The Premier is a slightly
altered Renault 25 design. Along with
the somewhat smaller Medallion, it will
catapult AMC back into the main-
stream of 1.8, sedan competition for
the first time in almost a decade,

The Premier's most distinguishing
difference is the bustle trunk in place of
the R25's rear hatch. Highly suceessful
as Renault's flagship 4-door sedan since
itz introduction in Europe two years

ago, the R25 has a 2-liter, 4-cylinder
engine and a 2.6-liter V6 in itz lineup.
Suspension is independent on all four
wheels. Top speed of the V6 is rated at
125 mph. AMC plans to build the Pre-
mier in Canada, but engines and trans-
miszions will be imported from France,

No turbo

for Quad Four

Oops, somebody goofed. GM's highly
touted Quad Four engine, which will be
introduced next year on Oldsmohbile
sedans, may not be built with a turbo-
charger for a long time. Problem is the
engine could be too powerful. Olds in-
giders zay that the 2 3-liter Four will
develop 250 hp when turbocharged, and
that iz more thrust than any existing
GM front-drive transmission can han-
dle. By this time next year, Oldsmohbile
will only have front-drive cars, so the
engine faces a stonewall future unless a
new transmission is developed.

New Cutlass Supreme

Olds" version of GM's W-car line will be
a d-place coupe that replaces the pre-
gent Cutlass Supreme. It will mean a
major change next fall for the top-
selling Olds badge. Fwd, unit-body con-
struction, and perhaps a 4-cylinder
haze engine are all first-time features in
this car. Styling will identify the new

Cutlass Supreme as an Olds, to set it
apart from its sisters, Grand Prix and
Regal. Look for a rounded front end
similar to the Toronado, a wide and
slanted C post, and a small solid rectan-
gle in the center of the grille—part of
the current Olds styling trademark.

Next for Chrysler

Last of the older design cars to be
changed at Chrysler will be the full-zize
Fifth Avenue. It is slated for a front-
drive changeover next year, and its
intraduction will mark the first time in
its history that Chrysler has not built a
rear-tdrive sedan. Styling will be for-
mal, but will follow the aerodynamie
trends seen in Ford's Taurus, Only 4-
doors will be produeed initially, one for
Chrysler, the other for Dodge,

We're hard on cars

How often should you change your oil
and filter? Carmakers say every 7500
miles is okay for “normal” driving, 3000
to S000 miles for “severe” service. A
survey of mechanics by Allied Automo-
tive—the people who make Fram fil-
ters—shows that the pros prefer the
shorter intervals. Allied says 80 per-
cent of 1.8, drivers fall into automak-
er's “severe” category: long trips at
high speed, stop-and-go ecity driving,
trailer towing or dusty roads. P

To stop wasting energy, press here.

Only the Hunter Programmable Thermostat has a feature that'll help you manage your heating costs

every day of the month. It's called an Energy

Monitor;

At the touch of a button, it displays the amount of energy you've used today, yesterday, this week and
last week. So you can start controlling your energy usage immediately and save up to 35% on your heating

and cooling bills.

In fact, our thermostat saves

so much, so quickly, it pays for itself

in just a few months in most hormes.
And installing one takes only a

screwdriver and about 30 minutes.

For a free brochure about

America’s #1 selling electronic

programmmable thermostat, write

usat 2500 Frisco Ave., PO. Box

14775, Memphis, TN 38114. Or call

(901) 745-9222 for your nearest

Hunter retailer.
Needless to say, you won't be

wasting your energy.

Hunter Fan Company » Building The Best For Over 100 Years. '

Ceiling Fans « Air Condetioners « Thermostats » De-Humidifiers « Humnidifiers
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New Home Security Device
Stops Burglars

Introducing the best bargain in
low cost home security! Now you
can protect your home and family
in minutes.

Better Than Burglar Alarms

Law enforcement officials will tell you
a dark house is like an invitation to a bur-
glar, and that leaving your lights on when
you are away from home is one of the best
ways to make it look occupied. But leaving
the lights on all the time costs money and
rarely fools the professional criminal.

Let Audiolites Guard Your Home

AudioLites turn ordinary lights into
sound activated security systems. [f any-
one even approaches your home, Audio-
Lite sensors pick up the sound and flood
your yard with light, room lights come on
instantly and intruders are frightened away.

Never Stumbile in a
Dark Room Again

Unlighted rooms, stairways and out-
door areas are often hazardous due to
inconvenient or hard to reach light
switches. AudioLites light your way the
minute they hear you coming. Just imag-
ine the safety and convenience of having
your driveway light up the moment your

car gpproaches.

AudioLites Work Anywhere
Each AudioLite can be adjusted to turn
on at varying sound levels. With a small
screwdriver, you set the amount of sound
needed to activate the lights . . . anything
from a whisper to a loud shout, Lights are
timed to stay on up to two minutes, Each
new sound triggers the internal timer and
begins a new countdown. So lights stay
on while you're in a room and go off auto-
matically when you leave. For quict activi-
ties. AudioLite has a manual on-off switch.

30 Day Money-back Guarantee

Solid state construction and gquality
craftsmanship means no wear and tear on
parts. AudioLites are UL listed and come
with a ONE YEAR REPLACEMENT
WARRANTY. Try our AudioLites for
30 days, risk free. You'll wonder how you
ever lived without them, If you don't agree
that they add security, safety and con-
venience to your home, just return them
for a prompt full refund.

Free Shipping and a $20 Savings
When You Order 4 or More!

To give vou total home protection,
you'll want more than one AudioLite,
Order 4 or more AudioLites and enjoy our
extra discounted price of just $19.95 each,
That means a package of 4 is just 57980,
YOU SAVE 520!

Three Easy Ways to Protect Your Home in Minutes

e —

The Audiolite Switch
tums on ceiling lights. It's ter-
rific for dark stairways, hall-

The Audiolite Socket /s
as easy lo use as screwing
in a light bulb. This is the
AudioLite created for outside
flood lamps, driveways and
walkways. Works with up to
150 watlts.

The AudioLite Plug piugs
into any standard outlet and
is designed fo be usad on in-
terior room lamps. Ay room
with a lamp can be sound ac-
tivated, The plug is portable
and can be used anywhere.
Works with up to 300 watts.

ways, entry ways, basements
and garages. It installs quickly
and easily in place of your
present light switch using
just a screwdriver. It takes
only a few minutes, even for
a novice. Works with up fo
200 watts. {incandesceant)

Protects your home and family.

Stops burglars by turning on lights before
they break in.

Extra Bonus — Order Today!
And, il you order today we'll include
eight FREE Burglar Alarm Warning
Stickers for your windows and doors, with
any order of 4 or more. A $3.95 value.

Easy Ordering
Over Our Toll-Free Line

Order today by calling: 1-BM{-525-8624
(In CA 1-800-233-9559). Or, send to
Progressive Energy Corp., 255 So. Bent
Ave, #B-1, Dept. PM116, San Marcos,

YES, | wanl 1o start enjoying the security, safaty
and convenience of Audioliles loday. I in a0
days, | am not fully satisfied, | can return my
AudioLites for a prompt refund.

1 Please send me ___ __Audiolive(s) at
£24.95 gach. (Include 52,50 shipping for 1, §3.50
shipping for 2 or 3.) California residents add 6%
sales tax.

1 | want to SAVE $20 and get FREE SHIPFING.
Pleass sand ma 4 or more at $18.85 each — alang
with my FREE BOMNUS.

Jmodels: (order any combination)

 Plugis) ______ Sockel{s) Swilchis)
[ Check Cl MasterCardiVisa O c.oD
Card #
Exp. Date _
Name
Address _—
City Stata______Fip
PE c
e E———
= ————— V=
i
Progressive Energy Corporation

255 So. Bent Ave,, #B-1, Depl. PM116
San Marcos, CA 92069
TOLL FREE 1-800-525-8624, In CA 1-800-233-9559
1888 Progressive Energy Corp.
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BY STEPHEN A. BOOTH

‘ Shooting From The Hip

n the beginning there was

the Sure Shot, one of the |

first automatie-focusing
Jamm compacts that let you
concentrate on the picture
inztead of the camera. Now,
the Sure Shot is in its third
generation, and the new
point-and-shooter is  called
the Sure Shot Supreme. [t
incorporates =ome physical
and electronic design innova-
tions that truly let you fire
from the hip.

The first thing yvou'll no-
tice about the Supreme is its
unigue contoured shape, The |
tough, molded plastic body
has the soft, rounded lines of
a Porsche. This, and its
curved, nonslip rubberized
handgrip, demonstrate the
family relation between the
Sure Shot Supreme and Can-
on's top-of-the-line THO pro-
grammed SLE camera,

It's that contoured grip
that makes the Supreme a |
real hip-shooter. You ecan |
confidently hold, aim and |
five with one hand. | learned
that firsthand during boat
outings this summer, when

| sea conditions warranted a

tight grip on the boat.

This  singlehanded ap-

Photography

comfortable shooting. |

proach to photography is as-
sisted] by the Supreme’s in-
ternal lens cover: The cover
opens with the press of a |

button, much like a spring-
Iaded clasp knife. Another
aid to quick-draw snapshoot-
ing is the Sure Shot's con-
toured and fitted hip-holster
CArTYIng case.

Of course, none of this
trick ghooting would be pos-
sible without the Supreme’s
infrared autofocus system.
In fact, the improved image-
detector lets the 38mm 2.8
lens foeus to within 22 in,
You need not worry about
activating the electronic
flash: It switches on auto-
matically when the camera’s
computerized exposure sys-
tem detects the possibility of
underexposure. The same
light metering system auto-
maticully detects a back-
lighting situation—when
your subject is posed against
a bright background. In this
ease, the Sure Shot Supreme
automatically fires its flash
to fill-light your subject and
thereby prevent silhouett-
ing. If silhouetting is a spe-
vial effect you're trying to
achieve, vou can turn off the
auto-flash feature.

Because the Sure Shot Su-
preme’s powerplant is a B
volt lithium battery, you
should be able to take about
1200 pictures—ineluding 400
with  flash—before  you
change the battery.

Besides the flash, autofo-
cusing and metering sys-
tems, the lithium battery op-

erates Sure Shot Supreme’s
automatic fllm advance and
rewind motors,

It also powers the built-in
data back on the more ex-
pensive Sure Shot Supreme
Quartz Date model ($329,
compared to 3301 for the
standard Supreme). The
Quartz Date version lets you
record time, date or other
information on the lower
right-hamd corner of vour
photograph.  Additionally,
the data back displays the
date you loaded film into the
camera, The Sure Shot Su-
premes have DX automatic
film-speed sensing for ASA
50, 100, 200, 400, 800 and
1600 films,

Finally, there's a thought-
ful touch built into the Sure
Shot Supreme that deserves
praise—but you'll have to
turn the camera upside down
to gee it. It's an ingenious
“tilt" knob that lets vou an-
gle the camera up to 16° for
gelf-timer photos when you
don’t have a tripod. This
novel design elevates the Su-
preme from single-handed to
hands-off photography,

If the new Sure Shot Su- |
premes look like candidates
for holiday gift-giving, but
vour yvear-end ciash is tight,
vou can finance the purchase
under Canon’s new eredit
card program. The 20-month

financing  applies to  all
Canon products. ™

PM Photo Album—Tips For Better Pictures

Home aquariums provide a wealth

nifies. But fish move quickly, and require fast shutter

speeds for crisp pictures.

High-watiage photo fioods used with tungsten-
type films work fine, but thesa lights might spook the
fish and overheat the water, too. Electronic flash is
better: It will freeze subject movement, cause [ittle
disturbance, and let you use daylight-balanced film.

A single electronic flash haeld just above the water

minimizes unwanted reflections

glass, and creales a realistic sunlit look. All you

of phota opportu-

nead is a Nash extension cord. It your camera
doesn't have through-the-lens flash metering, set

the flash to manual and check the exposure table o

off the fishtank

set the proper fistop for your flash-to-subject dis-
tance, Cover the flash with paper if its output is too
high, or use film with a slower ASA speed. Before
shooting, clean the tank glass inside and out.
Darken the room to minimize reflections, Keep the
lens parallel to the tank glass. If the fish swims out of
focus, limit its movement with a sheet of clear glass
inserted in the tank. —Armand Ensanian
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THE EXPERIENCE
LASTS A LIFETIME.

Things happen fast in the Navy. And
with more than sixty career fields to
choose from, you get a choice that
will give you a headstart on the rest
of your life,

From the beginning you get

training and on-the-job experience
with some of the most advanced

equipment in the world. And travel
that

"IT'S NOT JUST A JOB, IT’S AN ADVENTURE: "
b ' Mg : A




TOYOTA 10

DOUBLE DUTY
1 Ton gives you the option of a 5000k,

towing capacity * with a combined
GVYWR of B500 Ibs. Those are big truck
loads by any standards.

i ; COME TO POWER

P s 1 Ton has the muscle, 116 hp

L » from a 24 liter electronically

I Sy T fuel-injected engine with plenty
- : of low-end torque to get the big

Toyolas 1 Ton out-muscles even the mid-size trucks when it comes o

payload at 2655 lbs™* It’s big- job tough, with special heavy-duty

components throughout; front and rear suspension, rear axle, and load floor
are all extra rugged. The bed is long and strong, with double-wall construction,
An optional automatic transmission with calumn shift makes for roomy
J-across seating.

LOOKING OUT FOR YOU HAS MADE TOYOTA #1.

courpask TOYOTA

FOR ANYTHING
MORE!

Get More From Life.. . Buckle Up!
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OF MAGIC t

You feel the excitement. You see the
magic. But what you don't see

is the sophisticated technology

that makes it all happen.

BY DENNIS ESKOW, Science/Technology Editor

Phatos from Wall Disney Waorld

Tw name Walt Disney conjures up images of talking
animals, magic kingdoms, witches, sorcerer's ap-
prentices and other such fantazy. Enter Walt Disney
Waorld during the 15th anniversary of the nation’s most
popular theme park system and you'll get plenty of the
Dizsney dream.

But the Disney magic is much more than that. [t's what

Walt Disney talked with Donald Duck [abowve], but his dream park
was no cartoon. its advanced monorail system |below | and highly
detailed androids (inset] are very high tech.

you don’t see when you enter the sensory excitement of
Epeot Center and the Magie Kingdom. It's technology that
runs ahead of the rest of the entertainment world—and
even much of the industrial world—that makes the magic
happen. The magicians are pros whose job descriptions are
s0 unusual that the Disney empire had to ereate a name for
them; Imagineers. That's what it's all about, & blend of pure
imagination and plain old engineering.

“The philosophy iz so fabulous, it's like making a motion
picture,” says Jim Verity, manager of Show Quality Stan-
dards at the Orvlando, Florida, park. While Verity and his

colleagues seem to have
a good time enter- ’—




taining over 20 million visitors a year,
the comparison with & motion picture
may be understated. Disney World is
an innovation factory where:
& The nation’s first fully operational,
totally computerized monorail system
carries thousands of passenpgers an
hour with uncanny efficiency.
® A pioneering Universe of Energy
pavilion theater shunts 2000 customers
an hour through a multimedia sensory
experience that includes a moving audi-
torium and a pair of huge people-moy-
ing turntables that ride on air.
B Advanced entertainment androids
{Dizney ecalls them Audio-Animatron-
jes) are programmed to make random
movements, creating a stunning imita-
tion of real life people and animals.
® A planned Norway Pavilion will al-
low wvisitors to ride Viking ships
through raging thunder and lightning.
® A high-tech communications sys-
tem—the first to use fiber-optics in
commercial operation—transmits tele-
phone calls and computer data.

[isney employs more microchips, la-
sers, robots, computers and high-tech

light systems per square foot of fun
than any amusement park., The num-
bers are kept close to the vest, but the
expenditures are said to be in the tens
of millionz of dollars per year, not
unlike the budgets of small suburban
communities surrounding the show-
place in central Florida.

“We are entertainers, but as impor-
tantly, we are people-movers,” says
Tony Altobelli, a Disney spokesman.
“Anyone ean put on a show, Getting the
people in and out has to be part of the
show, too. It has to be a pleasant
experience.”

That's what vou'd have to eall a ride
on the Mark IV Monorail System. It's
the primary transportation system to
get yvou around the interior of the 43-
square-mile park. I've travelled the
entire system a dozen times and never
waited more than 15 minutes to pet
from one place to another, even when
the park was most jammed.

Each metal and composite train car-
ries 250 pussengers, a grand total for

&8

the whole svstemn estimated at 20,000
passengers every day of the vear. The
trains travel on wheels that hug an
elevated beamway's single power rail.
It supplies the juice to an induction
motor system controlled primarily by a
human driver, Signals are computer-
ized and the drivers move along at a
rhythm dictated from eomputer-central
in Epeot, the adult theme park 3 miles
from the kids' favorite, The Magic
Kingdom. The drivers have never had
an accident and probably never will,
ginee the computer monitoring is de-
signed to stop the car if the driver
cannot.

The Mark IV system picks up passen-
gers at the Magic Kingdom, Epeot Cen-
ter, visitor parking and from the lob-
bies of two hotels located between the
parks. This system has lately given
birth to other transportation advances,
notably the open and driverless WEI-
way (WED stands for Walter Elias
Disney) People-Mover.

If you can't get to Disney World, vou

Techniclan puts android through its paces
before installation [top). In the lab |abowve)
every detall s hydraulically run to make
stunningly real figures [left).

can find & WEDway People-Mover in
Texas at the Houston Intercontinental
Airport, And, Japanese transportation
ufﬁ{:iu]ﬁ ]’IH"-'L' 1)911" l:naki'r‘lj: at W F.Iju':i_'n,'
syvstems for possible use at the Tokyo
Airport.

On the quiet monorail ride from the
hotel to Epeot, you get a panoramic
view of all Disney has to offer. And then
you get off at the entrance, where the 1-
million-pound, 180-ft.-high dimpled an-
ndized aluminum golf ball that is Space-
ship Earth signals you have arrived.
My host, Tony Altobelli, and I took a
few sharp turns away from that familiar
exhibit to tour Exxon's Universe of
Energy. Here, Disney has pulled out all
the stops in people-moving and enter-
tainment technology.

The 38-minute trip through the ener-
gy pavilion includes three movies and a
ride through time that lets vou brush
up against what seem like real dino-
saurs. A trip through the history and
prehistory of energy gathering may not
sound interesting, but the show turns
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Disney imagineers created concept of the
Epcot energy pavilion [top left] shown in
operation [above| Moving theater seats
|left) ride on air on turntable |below).

2 - , ;.m;//! I
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out to be a razele-dazzle experience
thank= to the wealth of technologies
employed to put it on.

At the center of the Universe of
]':Ilu'l'l.:ll.' Experience s the art and sel-
ence of peaple-moving, About GO preo-
ple enter the building at a time. In the
receplion ared, Vol are treated to g
multimedia show on a 14- by 90t
projeetion surface made up of 100 solid
trigngular elements. Towering lames,
eascadine waterfalls and I,|||||||||'|'z|'|;_' Iil"!
aireraft tremble across the seresn as &
marrator mves you an introduction to
the world of energy. The show s -brief
'g!l]fi WSO, Ii,|'|l.| l|||I'|'. IIlIl!Fr':‘-' h!ll'!l
beneath the sereen, You walk into a
room with projection screens running
more than 2000 around,

In the yoom, GO0 puests are whizsked
by Disney personnel to their seats in
ong of =ix computerized, wire-guided,
self-propelled vehicles that serve az a
moving auditorium. The 97-seat cars
are aluminum framed with plastie clad-
ding, They weigh 16, 150 pounds empty
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MNorway Exhibit
opens in 1988 It
takes guests on a
Viking boat ride
through a realistic
electrical storm,
Muodels and con-
l:l!pt art wera
done by Disney
Imagineering.

and 20,650 pounds with a full load,
When the theater iz full, nearly 200,00
pounds press against the floor,

The cars are driven on steerable
wheels at about 2 ft, per second (1.36
mith ) by i ti-hp electric motor powered
by eight 12-volt batteries, These are
recharged twice during each show l'."
inductive power couplings built into
part of the theater floor. Steering i
done by computer, As the car moves
along a magnelic wire tape, itz on-
bzl computer talks to g show compit-
er stationed at another part of the
building. The computers keep the mov-
ingr =edl= onoan :l|||]||i'||'.l--i o,

Mozt guests are too busy gasping
the evolving show to notice the technol-
LAY beneath its surface.

The show takes |I!:.ll.'l' in the roumd,
and the 200,000 pounds of passengers
and vehicles sit atop a turntable. The
<tee] frame of the turntable is carpeted
and, when the guests go home, pivots

i



on a centerpost and rests on a series of
I-beams. During the show, air com-
pressed at the Disney World private
utility station is fed into dozens of
rubber-bladder-like “air bearings” be-
neath the turntable floor. Air is also
bled out of the bearings and iz forced
into the spaces between I-beams at
dozens of locations. All this air lifts the
turntable ¥-in. off the floor. The table
is turned at an imperceptible rate by a
pair of friction wheels, basically small
automotive tires powered by electric
motors. *“You could twrn the whole
affair by hand if you wanted to,” says
Dave Harbaugh of Disney Imagineer-
ing. “The turntable is basically floating
on air."”

On the way to the second theater,
you pass through a dense forest where
the Audio-Animatronic dinosaurs blink
their eyes, raise their heads, swallow
the flora of a bygone time and grunt and
groan in bone-chilling realism. Un-
known to the guests, a steel door de-
seends quietly into the floor on hydrau-
lic jacks, letting the cars pass into the
theater, then riging again to cut off all
sound between the rooms.

Harbaugh, a gystems engineer, says
when they were completing the energy
pavilion he went inside for an inspec-
tion, He entered the circular theater,
and his crew raised the 10-ft.-high steel
door behind him to demonstrate its
quiet efficiency,

“After a few seconds, I was con-
vinced it worked fine and I called out
for the crew tiluwer the door again so 1
could pet out,” Harbaugh recalls.
“Nothing happened, zo [ shouted at the
top of my lungs. Still, nothing hap-
pened. So I banged on the door with my
fists. After about 10 minutes of this, I
realized that no one could hear me, So 1
made my way out of the building
through an emergeney exit.”

In the second theater, vou see anoth-
er movie that covers modern energy
developments at a fast-pace on a 2207
screen that displays a spectacular 65-
mm film to the accompaniment of Dal-
byized quad sound.
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All this for 38 minutes worth of en-
tertainment. But it's just a small taste
of what to expect in visiting the numer-
ous technological amusements of Ep-
cot, not to mention the equally numer-

ous “worlds” within the Magic
Kingdom. Wherever we went, it
geemed, we were greeted by innova-
tion, not the least of which were the
ubiquitous androids. To get the real
story behind these wonders, we had to
travel to the headquarters of Disney
Imagineering, a stone's throw from
Hollywood, but a world apart from
anything you've ever seen.

Disney Imagineering is the Bell Lab-
oratories of theme parks. It is housed
inside one of those boxy, low-lying
buildings that seem to ooze research.
The corridors of the building are lined
with pencil sketches, color renderings
and completed oil paintings that depict
attractions of the past and future for
Disney World and Disneyland in Ana-
heim, California.

Bright-looking artisans and techni-
ciang stand in the hallways with sketch-
es and blueprints unfurled, chattering
on like a NASA team preparing for a
launch. Meeting rooms are brimming
with groups of animated figures you
just know are human. The people work-
ing here are the grownup kids who are
never quite satisfied with the final
product. They have, in fact, rebuilt
several Disney attractions over the
years after figuring out new ways to
make fun-seekers ooh and ah.

“This is primarily an idea factory,”
says spokesman Paul Goldman as he
leads you into a cavernous model-mak-
ing room where imagineers work on

various elements of a scale-model Ep-
cot Center the size of an 18-hole minia-
ture golf course,

In one corner of the room, production
designer Paul Torrigino is etching fine
lines into a wooden model of the Nor-
way showcase, scheduled to open in
1988. You can see how passengers will
board a miniature Viking ship traveling
through a water flume over a course
that takes them through the history of
Norway right up to the present in the
midst of a North Sea oil field.

“The hig problem is the lightning,”
explains special effects designer Jim
Mulder. “We want the guests to be
right in the middle of it, but we want
them to be safe.” They toyved with the
idea of creating realistic lightning with
a friction generator, but there was no
way to guarantee guest safety. Now
they are working on a series of effects,
possibly including lasers, to give you
the thrill of a lifetime.

Creating people

In another Imagineering salon, Stan
Abrahamson is working with machin-
ists, electricians, plastic molding work-
ers and animators to create new Audio-
Animatronics. To build them with the
flexible movements of a human being,
these imagineers create a hollow, soft
plastic body and then earefully insert
rotary and linear actuators that make
random movements hydraalically.
Onee skin and a costume are placed
over the body, the android looks like a
slightly stiffened living being.

At that point, the Audio-Anima-
tronic is hooked up to a computer that is
programmed to make the plastic move
with a lifelike fluidity under the hy-
draulic power. A switch iz turned on
and the lips of the android move softly.
A cloze look sends a shudder down your
spine. As the android speaks, its cheeks
pucker slightly, just as they would with
a living person. When itg hand moves,
the skin crinkles just a bit,

“It's & ereative process that needs an
engineer's mind," Dave Harbaugh
says. “When someone on the team con-
ceives an idea, it's as if a lot of parts of
one brain are moving into action.
There's the creative part that draws
the concepts. There's the engineer who
explains how each movement will work.
There's the technician who has to build
the thing in the end. But all the pieces
fall together very well.”

Back at Disney World, we thought
about just how well the pieces fall
together. The unseen computer rooms.
The hydraulics beneath the skin of an-
droids. The sights and sounds of a
magical world. It's all been made possi-
ble by a unigue kind of technology that
has even found a place in the real world
outside. That's Disney World's 15th
anniversary present to all of us. M
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The U.S. Navy is diving
deeper and working harder
with the latest in

undersea technology.

BY TIM COLE, Outdoors Editor
Photos by Brian Wolff

reen diver, walk forward
and step off the stage.” The
instructions from divemas-
ter Jack DeLauter traveled
by intercom down my air-supply line
from the dive training ship on the sur-
face 50 ft. above, and rang inside the
Mark 12 diving hat fastened to the neck
ring on my dry suit.

“Okay, green diver,” I replied, and
took my first tentative steps across the
aluminum platform used to lower me
and my partner, red diver Lot Chris-
tensen, to the murky harbor bottom, A
weighted boot slid over the edge into
the pea green and puce, and I strode
into the gloom right behind it, kicking
up so much turbid goo that it complete-
ly blocked the faint light that remained
from a beautiful Florida morning,

Blackness—complete, utter, abso-
lute—filled my helmet, eliminating
such intimate features as the diffuser
bar that fed me air, the intercom mike
that econnected me to the men at the
compressor pumps topside, and even
the nose on my face (which I've gotten
sort of used to).

S0 this, 1 thought, is the typical
workshop environment of the U5,
Navy diver. Bleak, unforgiving, dan-
gerous—but somehow electrified by
the dual demands of 'work and sheer
gurvival. It's a world of touch and
instinet, when the through-bolts on a
pipe gasket need replacing in the mud
100 ft. down; a world of hiss, boil and
blinding white light, when cutting tools
muet eat through multiple layvers of
plate steel; and a world of cooperation
and trust, when big jobs—like remov-
ing a 900-pound propeller nut from an
direraft carrier—demand a most unusu-
al collaboration of braing and brawn.

As Cmdr. John D. M. Hamilton, head
of the Navy's Experimental Dive Unit,
says, “These guys are the unsung he-
roeg, They are humpin® it seven days a
weel in ship's husbandry saving the
taxpayer's money and making sure our
ships are prepared to go into battle.”
You'll also find Navy divers performing
in the world's deepest oceans, develop-
ing sophisticated gear for clandestine
underwater missions—or carrying out
grim tasks like recovering the remains
of the Space Shuttle Challenger,

The simple, durable Mark 12 diving system
[left] is the new look in Navy dive technol-
ogy for work from 0 to 300 ft.




To accompligh a multitude of underwater requirements
at various depths, the Navy has moved into the fast lane,
progressing far beyvond the old copper-hat Mark V diving
svstem used just a decade ago (and still favored by a few
sponge fishermen), to specialized gear appropriate for
various levels. The objective is always the same: To keep a
diver working longer, easier and more safely than ever
before. The Navy begins the task by defining the mission,

From 0 to 1000 ft., considered diving's working limit,
men train in saturation, or “sat,” diving techniques using
the Mark 14 system, the Navy's latest deep-dive innova-
tion, Divers breath a mixed gas of helium and oxygen. The
actual diving suit and helmet is adapted from the tried-and-
true Mark 12 gystem.

In terms of sheer complexity, though, a Mark 14 dive is
the next clogest thing to a moon shot. Divers enter a
chamber onboard ship, where they are introduced to the
mixed gas environment and pressurized. When they're
ready to dive, they enter a diving capsule, called a PTC,
which iz also pressurized to working depth, and are lowered
to the work site. They come and go from the surface to the
bottom inside the bell under eonstant pressure, breathing
mixed gas, for as long as two weeks, which eliminates
lengthy decompression obligations between dives.

The system is used for heavy work at extreme depths
—like recovering the safe of the sunken A ndfrea Doria. The
pressurized JIM suit—which divers “wear” dry to extreme
depths—is finding use in some commercial applications,
The operator uses claws at the end of manipulator arms to
perform tasks, and while the JIM suit reduces some of the
hazards of sat diving, it also has some significant limita-

7z

The Mark 14 saturation diving system |(left)
is Intended for work In extreme depths. It's
being tested here in the hyperbaric complex
of the Navy's Ocean Simulation Facility.
Mark 14 divers breath a mix of helium and
oxygen for up to 30 days, living in a
pressurized chamber onboard ship and
traveling from the surface to the work site
in a pressurized transfer capsule, The Mark

1 [above| is a surface supply helmet that
incorporates a demand regulator. It's for
mid-depth work from 0 to 190 ft. but can be

adapted to light-duty helium/oxygen diving.

tions. “A claw doesn't have a thumb that closes to grip

objects underwater, and an inability to perform a simple
movement like that can severely limit JIM suit's effective-
ness,"” says Lt Cmdr. John Devlin, executive officer of the
Navy's Experimental Dive Unit.

The Mark 12 system is the Navy's mainstay for work on
ship bottoms—limiting costly dry-dock time. Normally
used from 0 to 60 ft., the system consists of a 39-pound
helmet, an inner dry suit, a weighted 1-piece outer garment
that resists chafe, lead-filled galoshes and a “jocking
harness"” that keeps the helmet balaneed and tight against
the body. The diffuser bar inside the hat runs just under
your nose and feeds air to the lungs. Brass control valves on
the outside of the “hat” control the air feed and venting.

A working depth of 190 ft. iz not considered unusual for
the Mark 12. But the Mark 12 can also be converted for
mixed gas work with the addition of a recirculator backpack
and other modifications. Working depth for this system is
200 ft., with a potential maximum of 380 ft. The “wet hat”
Mark 1, with faceplate, nose cavity and nonrigid wetsuit-
tvpe helmet, and the commercial Super Light 17 diving
helmet, are also seeing a lot of use in the (- to 300-ft. range.

The advantages of “surface supply” gear like the Mark 12
and the new Mark 14, with air or mixed gas fed to the diver
by umbilical, are abundantly clear. A diver wearing scuba
gear can remain at 190 ft. for only five minutes; a surface
supply diver using the Mark 12 can remain at that depth for
an hour, and perform gargantuan tasks with the help of
specialized hydraulic tools. Shoulder-fired “stud guns” ram
fasteners through half-inch steel, propelled by .30-.06 rifle
cartridges. “Jetting"” tools elean mud off objects with a foree
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Clockwise from left, contemporary underwa-
ter tools Include a high-powered “stud gun”
(bottom)| for fastening steel plate, hydraulic
Impact wrench [top left] for cleaning ship
hulls, jetting tool (top right] for clearing mud
and hydraulic cable cutter [lower right). The
popular Super Light 17 [abowve left) is consid-
ered the commerclal equivalent of the Navy
Mark 12 helmet. The Mark 16 rebreather
(above) being developed for the Nawvy's com-
bat swimmer community has a large canister
filled with CO; absorbent and two smaller
canisters filled with O, and air or helium, De-
velopments at the Navy's Experimental Dive
Unit include a unigue wrist-worm decompres-
sion computer |above right|. A Navy recom-
pression chamber (right) can cure both the

of water, Hydraulic bolt cutters and hydraulic chisels cut,
serape and rend metal, elearing debris, constructing plat-
forms, cleaning hull bottoms, replacing sonar domes.

From 0 to 50 ft., Navy divers are confronted with a
mission that’s shallow but no less dangerous. The near-
surface depths are where the Navy's “combat swimmers"”
work—recovering unexploded ordnance, clearing mines or
assaulting contested beachheads.

Closed-cirenit recirculators, or “rebreathers.” are the
ultimate in combat swimmer technology, and the Mark 16
rebreather is on the cutting edge. The Mark 16, unlike the
previous Mark 15, is nonmagnetic and virtually silent to foil
metallic and acoustic detonation devices on underwater
mines. And the advantage of recirculating air is obvious:
Combat swimmers can advance on positions without re-
vealing their location with exhaust bubbles.

All this technology is useless unless men and women are
trained to make it work. That's where the Navy's Diving
and Salvage Training Center comes in at the Coastal
Systems Command in Panama City, Florida. Led by Capt.
Perry S. Benson and his able exec, Lt. Cmdr. Dave Ashley,
instructors convey the art and science of underwater “ops,”
and have set diving standards for both commercial divers
and sport divers around the world.

The Dive Training Center works closely with the Navy's
Experimental Dive Unit (EDU), also located in Panama
City. Researchers test commercially available dive gear to
measure its suitability for Navy use, and develop diving
apparatus for special missions. EDU is alzo equipped with
an Oecean Simulation Faeility, which contains a 3-story
hyperbariec chamber that duplicates the pressures divers
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bends and altitude sickness.

might encounter as deep as 1200 ft. Divers breath mixed
gas and remain in the chamber for almost 4 month, “diving"
daily in a wet chamber situated below the living accommo-
dation. EDU has also recently completed development
work on a wrist-mounted decompression computer for the
combat swimmer community, and is testing the AGA dive
mask using a unique machine that simulates human breath-
ing physiology,

Personnel at EDU are in a unigue position to view the
future of manned operations beneath the sea. And as Cmdr.
Hamilton sees it, emphasis on saturation diving to extreme
depths will be redirected. Men in wetsuits will always be
needed for truly demanding jobs, but explorations by
robotic submersibles will gain favor, particularly with
advances in claws and manipulator arms. The descent to the
Titanie aboard a deep-diving mini-sub, and Jason Jr's
televideo probe of the ship's inner spaces, clearly demon-
strated the effectiveness of diving vehicles.

But it's the mid-depths where Navy divers do most of
their work. The Mark 12 is simple and safe, and future use
of the system will revolve around the way we design ships
and how we work under water. Experiments are being
completed to improve underwater welding techniques.
Development is under way to create seawater hydraulic
tools that eliminate pesky hydraulic fluids. And handholds
for divers are being engineered into ship bottoms to make a
diver's job easier.

Technology may permit Navy divers to go deeper, stay
longer and work harder, but the great bulk of Navy diving
will continue to be performed in that range from 0 to 60 ft.,
by a man swinging a pipe wrench—getting the job done. PM
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SPEED
IN SCALE

Give 20 pounds of plane 10 pounds of thrust

and you've got a radio-controlled model
that can break the 150-mph barrier.

TEXT AND PHOTOS BY FRANK FANELLI

t happened to the propel-
ler?" That's the first ques-
tion. “Does it use a real jet

engine? We asmile knowingly. A new
type of aircraft has blasted into radio-
controlled modeling circles. It's big. It
flies at speeds up to 150 mph. It's a
ducted fan “jet.”

We've gone beyond gluing sticks to-
gether. Now we have solid-state radio
controls that feature up to 10 indepen-
dent channels of operation that can be
mixed, reversed and otherwise varied.
But the heart of the model speed-de-
mons is the ducted fan, It's a thrust
device that relies on the same technol-
ogy behind modern, high-bypass tur-
bine engines.

The powerplant is a shrouded, mul-
tiblade fan. Behind it are sets of sta-
tors—aerodynamically shaped duct
gupports which straighten and direct
the air in a throst line. Two-cycle glow
engines turn the fans that acecelerate air
to high velocity. Up to 12 pounds of
thrust can be generated at 18,000 to
24,000 rpm.

The field has evolved over the past
decade with a growing number of com-
mercial kits available. The zenith of the
competition comes on the wings of a
company called Byron Originals, which
introduced the largest of the fan units—
a B-in.-dia, rig—for scale jets. The By-
ron kits with their Byro Jet engines
have become popular as trainers for
newcomers to seale-model jet flying.

Back in the 1970s, the only engines
capable of generating the rpm needed
in fan-jets were unthrottled 0.40-cu.-in.
racing engines. They put out a little
more than 2 hp. It wasn't until design
changes brought larger engines that
the big fans emerged. The Byro Jet
model from Byron used a 0.60-cu.-in.
engine, spinning the fan at 18,000 rpm.
Couple this with a large diameter fan
and you gel increased static thrust,
which translates to the power you need
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for bigger airframes. Look at the size of
the fan-jet craft shown in the black and
white photo on this page!

On a sunny summer afterncon, walk
by many of the nation's remote play
areas and you’ll be able to hear the
whine of the big fans.

Maybe you'll run into Mike Kulezyk,
who built from seratch a beautiful Saab
JA-37 Viggen out of wood. It includes
retractable landing gear,

Or you might run into a team of
Northrop engineers who fly Kfirs made
by Jet Hangar Hobbies. The Morthrop
team performs exciting high-speed
aerobatic formations. These powerful
jets are covered with a heat-shrinkable
adhesive known as MonoKote.

Another well-known fan-jet, seratch-
built by Mark Frankel, is a seale model
of Britain's Gloster Javelin. It flies on a
pair of Byro Jet fans. The body is
fiberglass, and the aircraft is highly
maneuverable,

As with full-scale jets of the “real
world," model jets are undergoing a
revolution in airframe materials. Larry
Short, a Canadian farmer, is currently
working on an all-foam model of the
Gulfstream Peregrine single-engine
business jet. The real jet has been
put on hold, but the model, finished
with mylar EconoKote, is flying
quite well, The fuselage consists of
three foam blocks eut around forms
then glued together.

Warbirds seem to be the future of
fan-jet models. F-148 with funetional
swing wings, F-15 Eagles and large-
scale F-20 Tigersharks are on several
drawing boards. As the components
rely more on real aviation materials,
and as the powerplants increase thrust,
the jet models will become faster and
more maneuverable.

We can hear someone asking in the
not-too-distant future, “Does it use a
real jet engine?” And the answer one
day just might be yes. ™

Bearing the stripes of the Alr Force F-16
Thunderbird team. the fiberglass and foam
model at top Is a Byron Original. Team
checks out a fanjet before flight [inset
abowve). The camoufiaged Viggen jet above
Is a scratch-bullt. In sequence on facing page
are (from left) the Cloud Dancer team's
colorful Kfir jets, Mark Frankel's Gloster
Javelin and the foam-body Guifstream Pere-
grine fan-jet. lllustration at right shows
components of a typical fan-jet powerplant.
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RADAR

We use police radar guns to rank 11 top detectors.

BY RICH TAYLOR; Photos by Humphrey Sutton

tate and federal studies show that eight
out of 10 drivers regularly exceed the
legal speed limit. At the same time, police
radar is more widespread than ever,
Since 1951, the FCC has allowed police
officers to operate radar under the same license as
a 2-way radio—and there are now more than 2
million police radio licenses.

We figure that there are only two effective ways
io protect yoursell from radar citations, One is io
drive 33 and be run off the road. The other is to

keep up with traffic, buy a radar detector. and let
the police stop the other guy.

The first radar detector was invented nearly 15
vears ago by Dale Smith of Electrolert, not long
after he'd invented one of the first police radar
units and gotten trapped by his own device. In 1986,
radar detectors are legal in every state except
Connecticut, Virginia and the District of Colum-
hia. Actually, under federal law, detectors should
he legal in these states, too, but vou don't want to
be a test case,




The FOU assigns police radar two frequencies—
10,525 GHz (X-band) and 21.150 GHz (K-band).
Police radar works by transmitting a radio signal
on one of these frequencies, receiving a reflected
signal off your car, and then caleulating speed by
measuring the frequency shift in the reflected
signal. This frequency shift is translated into 2
miles-per-hour reading of how fast vour car is

DETECTORS

moving toward or away from the transmitler. To
gel a true speed reading, the radar gun has to be
aimed at you from a very shallow angle, nearly
parallel to your direction of travel.

A radar detector is a simple superheterodyne
radio receiver tuned io the police radar frequen-
cies. It goes off when it picks up the signal. A major
problem for radar and detector manufacturers
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alike is that the FCC allows a number of
other devices to operate on these and
nearby frequencies, including garage
door openers, burglar alarms and civil-
ian walkie-talkies.

Most superhet detectors also emit
interference signals of their own, sig-
nals that can be picked up by other
detectors. One of the most important
criteria for judging a radar detector is
its lack of sensitivity to such false sig-
nals. At the same time, you want &
detector with the sensitivity to pick up
police radar far enough away to give
you time to check your speedometer.

Most courts are reluctant to accept
radar evidence without visual identifi-
cation of the speeding car at a quarter-
mile or less. In a straight line, then, if
your detector can spot radar a mile
away, you'll have all the time you need.
More critical spots are around corners
and over hills, where a police officer can
nab you as you swing into his beam.

Performance counts

Radar detector engineers say that lab-
oratory tests of detector sensitivity are
interesting, but comparatively mean-
ingless. What counts, they say, is per-
formance out on the highway. To that
end, we devised four standard tests of
radar detector performance: around a
corner, over a hill, straightline distance
and sensitivity to interference,

To prevent detector-to-detector false
gignals, each detector was tested singly
over the same terrain. Our radar units
were tripod-mounted for consistency—
a K-15 X-band from MPH Industries
and a Kustom BSignals K-band from
Kustom Electronics Inc. Results of the
individual tests are contained in the
accompanying charts. We then com-
bined the test results to come up with
our overall performance ranking,

With the exception of the pint-size
Passport, all the popular detectors in
our test are roughly the same size,
ghape and weight. We avoided so-called
“remote” or “hidden” detectors, which
permanently mount the receiver be-
hind the grille with a warning light
under the dash, since they have less
range than visor- or dash-mounted
units. Most users appreciate the porta-
bility of 1-piece detectors that can be
used in rental cars or switched from one
family car to another.

Every detector incorporates some
sort of signal-strength meter, a visual
warning and an audible signal. Most
also have a City/Highway switch to
reduce sensitivity in areas of high inter-
ference. We judge them all acceptable
in warning signal performance. We
wouldn't choose one over another be-
cause the light is brighter, for example.
As for styling, how much can you do
with a black box?

Internally, most detectors are simi-
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DETECTOR PERFORMANCE

AROUND A CORNER

X- and K-band radar guns were clamped
to tripods and used alternately to assure
consistent performance during tests.

Pmbamymanuatmmnmﬂm ragdar
setup is 10 shoot you as you come
around a biind corner, turning into the beam.
As you can see from the diagram, our total
test area covered six-tenths of a mile, with
the radar hidden around the cormer and
ponted 907 to the fest car's original drection
of travel. The detector would have 1o pick up
signals that bounced off fraes.
Amazingly, the Escort, Unidan, GUL and
K-40 weare all able 1o sniff out the radar from

=
Ff
naarly haif a mile befora the corner. The low-
ranked Fox, Snooper, Fuzzbuster and Pass-
part had to be roundng the bend and

ponting al the radar gun before they'd
detect it. Too late then!

DETECTOR PERFORMANCE

OVER A HILL

Radar Ready suctlon-cup mount and some
Velcro ensured that each detector was
mounted [n the same position.

common constabulary trick is to hide
the brow of a hil, with the radar
gun pointing at the summit. Come unsu-
spectingly over the top, and “Golcha!” Al
olr detectors ware s0 sensitive that we had
to move our radar guns back four-tenths of a
mie from the summil and, even then, the
best detectors could find them from nearly a
mile away, total distance. Again, the detec-
tors were picking up “scalter’—radar sig-
nals reflected off trees, signs or other ob-
jacts near the top of the M. It scemed ke
magic, and was aimost as much fun,
Once again, the Escorl was the best

overall, folowed by the GUL. The Uriden
was terrific on X-band, mediecre on K-band.
The poorest performer, the Fox, didn't de-
tect the radar until it was over the brow of the
hil, eyeball to eyeball with Smokey.

P PHOTOS BY WADE HOYT
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Sinm there are no straighl and level
roads several miles long n ouwr parl of
the country, we tested each detecior in a
boal maving slowly away from the radar at
the widast part of the Hedson River. Aiming
diagonally across the Tappan Zee, we could
get over 5 mies from the pier where the
radar was set up. We measured the pomnt at
which each unit could no longer delect X-
band and K-band radar. Radar tends to

DETECTOR PERFORMANCE
IN A STRAIGHT LINE

Tappan Zee, the widest part of the Hudson
River, gave us a flat surface miles long for
maximum-range tests.

“skip” over water, giving it a longer range
than over land, This gave us a broader
measuremant scale, with greater differentia-
tion batwean datectors.

By far the best were the Escorl and
Passport from Cincinnati Microwave. Mear
our S-mile bmit they were stil receiving
sirong signals on both bands, The least
effactive unit, the Fox Super Vixen I, had
lost the scent after just two mies.

lar; indeed, some are even built with
components purchazed from other de-
tector companies, while others are the
same unit "badge-engineered” with a
differently styled case. All of them are
built from solid-state components,
making them as durable and reliable as
vour ear radio or mobile phone.

With the exception of the premium-
priced Escort and Passport, which are
sald only by direet mail, you should be
able to find a substantial discount on
any detector at discount electronic or
car sound stores. The “going rate”
seems Lo have little relationship to ei-
ther list price or the performance of the
unit. We'd suggest you shop around for
the best deal on one of our higher-
ranked units,

Because of the unit-to-unit interfer-
ence problem, don't try to get tricky
with dual detectors mounted fore and
aft, or side by side. You'll actually get
worse reception. Buy the single hest
detector you can afford, mount and
adjust it according to the owner's man-
val, and head on down the highway.

You buy a radar detector to warn you
of police radar in time to check your
speed and slow down if necessary. But,
even the best detector 1= not a license to
speed, and yvou shouldnt expect it to
be. Get going 25 or 30 mph over the
limit and no detector is going to save
vou from a roadside conversation you'd
rather not have. Most American driv-
ers figure “10 over” the limit is guaran-
teed in the Bill of Rights; a good radar

{ Plénse turn in page 150)

major problem with some detectors is
ensitivity lo spurious emissions from

other radar defectors, not to mention micro-
wave transmitiers of all sorts. We mounied a
deteclor in each test car, then drove loward
each othar to see which detactor produced
false alarms from which others, In our expe-
nience, the easily disturbed detectors in this

CAR-TO-CAR INTERFERENCE

UPOLLUTING”
DETECTOR
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lest are also more prone 10 false alarms
from other microwave radiation. Also, you're
likely to ignore a deleclor that cries woll
avery tima you pass a bank with a micro-
wave burglar alarm or a supermarket with
molion-detecting door openers. That's just
when Smokey will zap you!

By far the “dirtiest” detectors are the K-

40, BEL and GUL. which tnggered false
alarms from aimos! every other detector.
The Fuzzbuster and Uniden are the most
sensitive to false alarms. The least sensitive
is the Whistler Spectrum, which gave out
with a wolf whistle onty for the Fo. And even
that was a hali-hearted “peep” nol likely to
be confused with a ful-fladged alamn.
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PM enters the Thunder Truck class and
comes up aces in the grueling Baja 500.

BY TIM COLE, Qutdoors Editor
Photos by Rich Cox

Ford- and Goodyear-sponsored entry (right] takes a jJump.

t looks like Dave Shoppe has got her in the

groove. You can hear it in the syncopating roar

of the NASCAR powerplant under the hood of

his Ford F150 pickup, and see it in the dust

streak that follows him out of the misty heart of
Ensenada. You can feel it as the truek runs low and

"lean past ramshackle ranchitos and chicken farms, past

washouts and “eross-grain,” past cheering Mexican
kids perched like sparrows on the fence rails.
Somehow, you start to believe it as he blasts out of the
draw into the white Baja sunshine, breaking for the
high ground and hunting for victory with 490 torture-
gtrewn miles to go.

For Shoppe in the Thunder Truck class, and offroad
warriors piloting a wide assortment of buggies, mini
pickups, dirt bikes and ATVs, it's the Baja 500 once
again—an annual celebration of breakneck desert
highballing. Like its 1000-mile cousin that runs each fall
to La Paz, the Baja 500 is considered an all-star event
for offroaders of all persuasions. The course follows a
rough cloverleaf east out of Ensenada to Ojos Negros,
cuts southwest to the Pacific near Colonet and Camalu,
jogs east again across the spine of Baja to San Matias,
then dips down to San Felipe on the sylvan Sea of
Cortez. Here is the infamous “desert loop” of bone-
erushing washboard sand and truck-killing boulders, a
sustained 80-mile auto wreck that leaves drivers and
codrivers feeling like tackle dummies at an NFL
training camp.

From there, the course blazes northward through
the sleepy intersection of Ville de Trinidad and ares
through the mountains before turning west for the
sprint to the finish in downtown Ensenada.

THE TOUGH
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Along the way, racers run a gauntlet of cactus, sagebrush
and mesquite, encountering jagged, tire-shredding rocks,
exuberant Mexican spectators swilling beer in the middle of
the course, and the relentless winds of the Baja desert.
Towering dust devils parade across the hard-packed dry
lakes along the course—toying with even the biggest truck
sailing along at 130 plus. Rattlesnakes and scorpions await
the pit crews, some of whom predeploy into the desert with
a 2-way radio, a sleeping bag and a gas can. Sweat and dust
blind the eyes and choke the lungs.

For Dave Shoppe and hiz talented support team, Baja is
both ordeal and adventure. POPULAR MECHANICS joined
the Shoppe team this year for an inside look at a typieal
Baja entry. West Coast Editor Steve Parker traveled to
Shoppe's headquarters in Hemet, California, to peer under
the skin of Shoppe's Class 8 Baja racer. And I shared
codriver responsibilities with Shoppe's faithful ally, Larry
Maddox. It turned out to be the ride of a lifetime. Dave
Shoppe marched to the winner's cirele after nine hours of
keen, intelligent driving. And codrivers and pit crew tasted
the eool, clear elixir of a hard-fought Baja victory.

The road to triumph actually began back at the Shoppe
Racing Team's Hemet garage, where the beefy Ford
pickup was hand assembled. Shoppe estimates that it costs
his Ford- and Goodyear-backed team around 200 man-
hours and $20,000 to run a race like the Baja 500, Part of the
expense is in preparing the truck—a meticulous and com-
plex process performed by Darrell Jacques of D.J."s Off-
road Performance. The stepside Y-ton 2-wheel-drive pick-
up is stripped to the stock frame and its fiberglass F150
lookalike hody panels are painted and festooned with

“The engine iz an SV0 351 Windsor,” says Jacques. "It
has a lot of the same parts they're running in the NASCAR
circuit, like the block, erank, heads and manifold. We run a
' Holley Double Pumper carb, Hooker headers and JE
pistong. The transmission is basically a stock C-6 automatic
with an Art Carr converter. It might sound complicated,
Mﬁ?u:nﬁﬁpmdmmmw el i e i ain

Sp d racing un
demands on fluid delivery and cooling. The Shoppe team's
truck like most of the trueks in Class 8, has transmission oil
coolers in the bed. They're removed from harm’s way, and
they also add a little weight in the tail end. The Ford, which
achieves a whopping 4 miles to the gallon, is equipped with
a 40-gallon fuel cell. A 2¥-gallon windshield washer reser-
voir and a 1-gallon water supply, tube-fed to the crew, are

added to the onboard fluids. Driver and codriver live and
die offroad by the quality of their suspension. Shoppe's
truck gets aversize 1-ton 1-beams and radius arms up front.
Leaf springs augmented by banks of 1:1, 14-in. Rancho
shocks support the rear end. Tires are off-the-shelf Good-
year radial Wranglers.

Cabin layout reveals the ereative side of D.J.'s offroad
prep. Driver and codriver reside in a specially designed
crash-resistant cape, locked in their highly adjustable
Mastercraft seata with 5-point harnesses that have chafe-
resistant pads in the shoulder area. Fuel system, spark
brain and coil are led through the firewall to a position
ahead of the codriver.

“We have two complete fuel systems from the cell to the
carburetor, so if one fails, we flip a switch on a panel in the
cab and we're racing again,” says D.J. “The driver or
codriver can almost rebuild or repair any part of the
electrical or fluid delivery systems right from the cab.”

Comfort obviously takes a back =eat to speed, but
seemingly minor details count—like angling the steering
wheel upward s0 Shoppe can rest his arms on flat sections of
the course. Still, driver and codriver expect to absorb a
considerable pounding, a harsh fact of offroad life.

“¥ou've just got to take the abuse,” says Shoppe, “and
when it starts to hurt, you can't think about it.” Indeed, he
prefers to concentrate on the course, the competition and,
maost of all, his vehicle, during the race.

And what a race it is. Each vehicle is released from the
gtart/finigh line independently and timed through the 500-
mile run. Shoppe likes to think of it as a series of drag races
from obstacle to obstacle, so he sprints through the flat
spots—fraquently hitting the 130-mph high end—and pam-
pers it through the rough spots, il you call an average speed
of 60 mph through the hellacious bumps of the desert loop
“pampering”™ it.

“That washboard iz where you'll win the race,” Bhoppe
gays, "because there aren't too many trucks; and there
aren’t too many people, who ean go fast through there.” It's
so bad, in fact, that stomach and chest muscles tighten
involuntarily to try to keep your insides from moving, The
ghoulder harness pounds and pounds and pounds against
your chest, Vision blurs in all this violent motion and your
helmet-clad head knocks against the cage. Cactus thorns
slap against the truck and float through the mesh in the side
windows, Soon the eab fills with dust, prickers, rocks.

And when yvou think it's over, it isn't.

But then there are those glorious flat pieces of the race
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course, when the truck sails through the degert like a cruise
mizsile. The engine winds out in a satisfying wail and the
driver balances the imperatives of oil pressure, engine and
transmission temp, speed, terrain and & lot of other drivers
who also have their eye on the checkered flag.

Shoppe concedes quite a bit to the competition, principal-
Iy the redoubtable Walker Evans, who drives a Dodge.
Shoppe also acknowledges the skill and daring of Frank
Vessels, who drove his Chevy to a second-place finish
behind the Shoppe/PM team. It was nip and tuck, with
Shoppe passing Vessels in the back desert country out of
San Felipe. Thirty seconds, then 10, then b
separated the two front-runners as they
careened through the mountains—
past Mexican families
lumbering along in s

Baja flavar (left to right]: A modified dune buggy sprints through the
outback and presents a cultural distraction for Baja locals, an ATV
hits the trall. a reconfigured W\ chatters through a turn, and the
Shoppe team makes a codriver swap.

their dilapidated sedans, past farm wagons on their way to
market, past gun-toting Federales, Shoppe slammed his
way thmugh the arroyos and over the hillocks to the
outskirts of Ensenada with Vessels right on his tail. The
trucks hit the pavement and whined through the city to the

flag, with Shoppe out in front by a truck length or two. He
‘was right. He won the race out in the rough stuif of the

desert loop

P FHOTO BY STEVE PARKER
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celebration afterward. But that's another story.
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in SMAll ENGINE
service and repair
Start your own money :-. >

In just a short time, you can be ready to
Jjoin one of the fastest growing industries
in America. .. an industry where guoali-
fied men are making from $25.00 to
$3L00 per howr... and that's just for

labor, Parls, engines and accessories add
even more o lhl! profits,

Because the small engine indusiry has
grown so guickly, an acute shortage of
gualificd Small Engine Professionals exists
throughout the country. In Fact, it’s not un-
usual for 3 good small engine man to be
three to four weeks hehind in the summer
amnd at least o week behind in the winter.
When vou see how many small engines are
in use today, it's easy to understand why
gualified men command such high prices
— a5 much as $49.95 for a simple tune-up
that takes less than an hour!

65-million small enuines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.5.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-

pair their lawnmowers, tillers, edgers, gines. .. but re-
power rakes, garden tractors, chain pairs were only
saws, mini-bikes, go-carts, snowmo- minor. .. wntil 1
hiles, generators, smowhlowers, paint staried the Foley-

sprayers . . . the list is almost endless.

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

Send TODAY

S0

BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

Work part time, full time

"ﬁé, right at home - we help you

everystepufthewav

’fnu receive tralie secrets
and business plans.

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

Increased Incoma

“I've had abour &
years experience
repairing small en-

Belsaw Cowrse.” Walter H, Strick

| Campball, Calitornia
With our famous ‘learn-by-doing” train-
ing method, yvou get practical *hands-on’
experience with specialized tools and
equipment that you'll receive with your
traiming plus a brand-new 4 HP engine —
all vours ro keep !

SEND FOR FREE FACTS!

You risk nothing by accepiing thix
affer to find out how Foley-Belsaw
training can give yvou the skills you need
fo increase your income in a high-profit,
recession-proof business of your own.

Just fill in and mail coupon below (or
send postcard) to receive Tull information
and details by return mail. DO IT TODAY!

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

for this FOLE¥BELSAW INSTITUTE of

SMALL ENGINE REPAIR

51032 Fleld Bldg., Kansas City, MD, 84111

fact-filled
There is NO OBLIGATION and
FHEE NO SALESMAN Will Call—ever!

. e e e L L LT bl B

': FOLEY-BELSAW INSTITUTE 51032 FIELD II.III.I.'IIHH {

: KAMSAS CITY, MISSOURI B41H : |
1 1 YES, please send me the FREE booklet that 1
: gives full n:_l-et.ails about starling my own business in :
g Smali Engine Repair. | understand there is no obligation ¥
1 and thal no sabesman will call, ¥
1 I
Telis how you gaickly { Name :
brain ko be your own boss I
in a profilable Sparetime j  Address___ 1
or Fullisme business of 1 [
yous own PLUS compleie | Clly = L
detaits on our 30-Day 1 :
K Tria : State Zip _ H

Offer!

Lo o o o o o o e --J



s EB o I 00 BB AR gl et
et L ¥ | LW
A E Locid
3 ety e s
b = e ik
5 E + ¥ o, et T v 3 f
N e B g bt S of
£ ot Tt RN P S
E W arr bk e R e
" o = Sy & ¥
i .'.'- = - -...- -. . ' '-'"
g A e VR e S
LY L e L !
¥ * i e Edl e g
g 3 ey e
-... ¥y R g T -
g AL,

Woodworklng

Gmde

Al

The Roots
Of American
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Woodworking Guide

The

Leading Edge

What’s happening with the best contemporary
American furniture and where it came from.

BY WENDELL CASTLE

The line between craft and art has never been as clear as
some would like to believe, especially when it comes 1o
furniture making. How can we honestly discriminate be-
tween the two? Does the difference lie with effort, inspira-
tion or technigque, or with what a piece will bring on the
open market? In our view, the best contemporary furniture
not only aspires to, but also obtaing, the status of art.
Such pieces are inherently sculptural, even though they
must accommodate the very real needs of the human body.
And they are superbly crafted, combining material texture
and finish in ways that resemble nothing so much as an

artist’s palette, The debate, however, does continue both in
academic circles and within the world of fine art.

We think the most informed opinions on these matters
are bound to come from the playvers themselves, the people
who actually do the work. To this end, we asked Wendell
Castle, one of the foremost American furniture designers
and builders, fo comment on the state of the art—with a
special focus on the roots of American design. We hope
what follows will help cultivate a sense of furniture as both
craft and art, and encourage all woodworkers to strive for
mare original designs in their own work., —S5. W,

he leading edge of
American furniture
design iz most
clearly seen in to-
day's art furni-
ture—those one of
a kind, or limited
edition, pieces built by designer
craftsmen. These works are influ-
enced by, and pay tribute to, a wide
variety of different sources. Some of

A T

them are hasically historical, while
others touch on modern concerns
such as minimalism and necexpres-
slomsm.

In many ways, this variety of
influence was spawned by our hert-
tape. Because we are primarily de-
seendants of displaced Europeans,
we lack a sense of direct continuity
with European traditions. In place
of these, we borrow other influences

from the worlds of art, craft and
industry to ereate what iz commonly
regarded as Ameriean style.

Whatever the particular anteced-
ents, art furniture makers today are
freer than ever before. They can
incorporate, sometimes in a single
piece, traditions as venerable as
pure classicism with those that are
basically iconoclastic, like pop. For
instance, Seott Burton's marble
seating arrangement in Manhattan's
Equitable Tower is as classical as
the Pines Of Rome, while San Fran-
ciseo furniture maker Garry Knox
Bennett irreverently combines mas-
sive and diminutive proportions and
makes them all work. And, of
course, Judy Kensley MeKie's ani-
mal furniture is, at once, completely
her own and yet inextricably linked
to early Egyptian pieces.

All these works and many more

Wendell Casile is director of The Wendell Castle
School i Scottseille, New York, and i3 antist in
resiclevice al the School American Craftsmen,
Rochester [nstitute of Techmology. His work iz
represented m bhe permient collechions of miany
musewms, ncheding the Metropolitan Museum of
Art and the Museum of Modern Arf.

esign

sensibilities. Two pieces by the author are shown here: Atlantis Chair
{facing page) and Olvmpus Desk (above). Photos courtesy of The Gunlocke Co.

I Contemporary American furniture encompasses a wide range of d
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are aggressively original and represent
highly personal design statements by
the people who ereated them. General-
ly speaking, such artists are concerned
with the coneeptual content of the piece
first, and only then with the technieal
skills necezsary to execute it. This view
necescarily excludes doing  historical
reproductions because they do not offer
the challenge of original design.

Like many aspects of American life,
contemporary furniture design exists
in & pluralistic atmosphere. S0 many
people are doing =0 many different
things that to break this body of work
into neat categories cannot be consid-
ered helpful in any serious way. But it
iz instructive to dizcuss the common
heritage most designers share. By do-
ing s0, we can at least establish the
departure point for their current work.

At the dawn of the 1900s, the Ameri-
can Industrial Revolution was begin-
ning to mature and formerly creative
individuals, like craftsmen and arti-
gans, had become blue-collar workers.
Cabinet makers, furniture makers,
blacksmiths and more were being sub-
gumed by the machinery of mass pro-
duction. According to Lee Nordness,
mass production by machine was be-
coming the main American aesthetic.

But, as is so often the case, this
revolution was accompanied by a corre-
gponding movement in the opposite di-
rection. In the world of furniture build-
ing, this reaction took the form of the
American Arts and Crafts Movement.
According to David Cathers, furniture
by Gustav Stickley and Elbert Hub-
bard’s Royeroft Shops were a sharp
rebuke to the deplorable working con-
ditions and poor quality products that
prevailed at the turn of the century.

At the same time, the English Arts
and Crafts Movement was in full swing.
Both the American and English ver-
sions were based on the same tenets of
using high-quality materials and pre-
serving a human dignity in the work
process itself. These principles were
articulated most clearly by John Ruskin
and William Morris. There was, howev-
er, an important difference between
the English and American schools of
thought. The Morris ideal was truly
reactionary. It called for a return to the
materials and methods of building used
in the pre-industrial age.

The Americans, on the other hand,
were interested in exploring a more
sophisticated use of industrial ma-
chines. Under the notable influence of
Louis Comfort Tiffany, machines were
used to produce countless beautifully
designed and crafted objects. Tiffany
was committed to employing the crafts-
man as the designer, not merely having
him or her duplicate what was designed
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Little White Desk With Clock And Lamp was designed and built by Garry Knox
Bennett. Photo by Nicoli Zurek, courtesy of G.K. Bennetlt.

by someone else. In essence, this idea
assumed the individual was master of
the machine instead of its slave. Of
course, what a few forward-looking
people were doing was not embraced by
the rest of the manufacturing world. In
spite of Tiffany's erusades, by 19156
many studio crafts were considered
extinet. This continued through the
Depression and for years beyond.

It should be noted that during these
dormant years, high standards of work-
manship did not disappear. It seems
that craftsmanship has always been
aszociated with personal pride and with
the pride fostered by certain guilds and
trade unions. But, the areas in which
these standards remained high were
not within the industrial environment.

In retrospect, it seems clear that
virtuoso pieces—those with such high
standards of craftsmanship that the
piece is considered a work of art solely
on the basis of its technical execution—
only flourish in atmospheres that are
not restricted by the compromising fac-
tors of time and money. As David Pye
has observed, one of the highest priori-
ties of the furniture business is to mini-
mize the workmanship of risk. The idea
is to minimize any manufacturing pro-
cess in which human frailty can come
inte play. This is what industry is look-
ing for. But it is worth noting that in the
process, you eliminate the creativity of
the person as well,

By not maintaining a solid tradition
of the artizan or eraftasman as dezigner,
the field of furniture design was open to
others. Architeets, artists and design-
ers all began to have influence. Archi-
tects, for example, have designed furni-
ture for their buildings since the late
17th century. This stands to reason
because after creating the space, and

therefore a demand for furnishings,
who would be better suited to create
complimentary pieces? In fact, archi-
tectural influences have been so strong
it seems fair to say that most of the
important production designs in this
century have been by architects.

In this strength does lie a weakness,
however. The aesthetics of architect-
designed pieces tend to relate too close-
ly to the technology and materials avail-
able at the time. Generally, an
architect's training does not acquaint
him or her with the full spectrum of
technical and material possibilities that
compose the palette of other designers.
Artists, designers and craftsmen, on
the other hand, are more familiar with
these possibilities, But often, crafts-
men have been trapped by a relatively

Dancing Table was designed and built by
Bob Trotman. Photo courtesy of The Gal-
lery of Applied Arts, New York, NY.

POPULAR MECHANICS ® NOWVEMBER 1986



{IINK THE VISE-GRIP TRADEMARK
DIFFERENCE, THINK AGAIN. I

1 i ‘:.‘!/ R\"“

I"lll'irl': ]
T TR B FURTIOME AT (TR B § TR

VISE:

Py o 0 pree featnns Wk thestn o el
Dk thesrn Mike: Sure you gel the
el thuaneg ook for the VISE GRIP
Tsideneik an the packane or e ool

VISE-GRIP. THE ONLY NAME YOU NEED
TO KNOW IN LOCKING HAND TOOLS.

Mot all gt e crested ol Neithie
are lockig plwees Theee e genmng:
VISE-GRIP lockmeg plices aned i
are iitahions VISE GRIT fncking
pliers handle every job every
hime, Winle others may fook
ke VISE GRIP lockineg pliers

-




Woodworking Guide

narrow, overly traditional approach.

Regardless of their relative
strengths, over the years each of these
groups have discovered the power of
the furniture medium. It can provide
such unlimited possibilities for personal
and artistic expression, and, in the
process, provide something that has a
very real utility. This marriage of the
aesthetic and functional is the major
characteristic that separates furniture
making from most of the other fine arts.

Of course, some symbiosis of archi-
tects, artists, designers and craftsmen
did oecur. European movements such
as Art Deco, Dutch De Stijl, Russian
constructivism and the famous Bau-
haus school did encourage collaboration
between different groups. And slowly
the American furniture industry start-
ed to incorporate, into the product
lines, the interdiseiplinary philosophies
of modern art. Artists, architects and
craftsmen were hired to design updated
pieces, resulting in many objects of
exceptional beauty.

In essence, however, these pieces
revealed some striking ironies. First,
they ran contrary to the social origins of
their inspiration because they were uni-
formly expensive. Second, they were
inspired by urban life, and in 1925, 75
percent of all American consumers
lived in rural settings. In 1928, Paul
Frankl was compelled to write, “The
home is a place that is still sacred and
will not tolerate too many experiments
or novelties.” As a result, sales never
matched the industry’s enthusiasm for
the products. By 1929, the onset of the
Depression forced the industry to look
toward the new field of industrial de-
sign for an answer to plummeting sales.

Streamlining was the response. The
“fast” horizontal lines characteristic of
thizs style were imitators of modern
aireraft and automobiles, all of which
were based on studies of aerodynamies,
Many industries, including the produc-
tion furniture business, found that they
could increase sales of existing prod-
uets, in some cases as much as T00
percent, by offering them in redesigned
packages or by simply covering them
with a modern skin. One example of
this successful technique was the fam-
ous streamlined locomotive of the
1930s. In most cases, it was just a new
shell over an old chassis, Of course, one
major accomplishment of this period
was that it made furniture more afford-
able. The joinery was less complicated
and the fine detailing almost gone,

In the late 1930=, American design-
ers such as Russell Wright and Norman
Bel Geddes designed furniture for such
well-known manufacturers as Hey-
wood-Wakefield and Simmons. The
gpartan influences of the European In-
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Sly Chair (above, with arm detail) was
designed and built by Judy Kensley McKie.
Photo courtesy of Judy Kensley McKie.

ternational Style were certainly being
felt at this time, but the American
designers were also influenced by feed-
back from the manufacturing industry.
As a result, painted steel veneers,
Bakelite and chromium-plated steel
were some of the popular materials.,
These were appealing because of their
low cost and ease of production.

In the best cases, the influences of
manufacturing requirements on the in-
dividual designer produced stylish and
functional pieces, most notably by
Charles and Ray Eames and Eéro Saar-
inen. However, in the worst cases, this
relationship resulted in products like
the cheaply veneered throwaway fur-
nishings eommon in the 1950s,

This widespread tendency toward in-
ferior products has continued up to the
present day. The contemporary Ameri-
can furniture industry has even fabri-
cated entire furniture styles that are
suited to mechanized production, but
have no basis in reality. Where, for
instance, did the French Provincial or
Mediterranean styles ever exist out-
gide the world of American advertis-
ing? With this in mind, it is by no means
coincidental that the designer-crafts-
man movement resurfaced in the 1950s,

Today, there are many artist crafts-
men designing and building beautiful
objects that exist outside the commer-
cial mainstream. Sam Maloof, George
Nakashima, Judy Kensley McKie,
Garry Knox Bennett and Bob Trotman
are a few of the more outstanding
examples. While these people and their
work do not directly affect the world of
industrial furniture, their influence is

certainly felt because they help estab-
lish the boundaries of contemporary
furniture aesthetics. Recently, there
have also been several examples of
designer craftemen collaborating with
ive furniture manufacturers.
Michael Graves designs for Sunar/Hau-
serman and my limited editions for
Gunlocke are but two examples,

Furniture artists are also rejoining
the mainstream of current movements
in the art world. The designs of the
1950s that were revitalized in the 1980s
by the Italian “Memphis"” group are still
reflected in the furniture of many con-
temporary craftsmen. And the influ-
ence of Post-Modernism is felt as well,
with its reworking of classical design
elements to ereate a break from, and
humerous appreciation for, design mo-
tifs from the past,

The aesthetic parameters of the art
furniture world are, of course, con-
cerned with more than pure design.
Fifteen years ago, any material other
than wood, and any finish other than
linseed oil, were viewed with suspicion.
Now, painted and decorated finishes
have regurfaced, and the use of multiple
materials has re-emerged as craftsman-
ship has once again approached con-
summate levels. Animal hides, metals,
sheet acrylics and catalytic lacquers are
all put to use by the furniture builder.
And sculptors have now embraced fur-
niture as a legitimate vehicle for their
more abstract form of communication.
These days my work is viewed as sculp-
ture just as readily as it's accepted as
furniture. I have always considered it
to be both. ™
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The role of manufactured panels in
the world of fine furniture building.

BY WILLIAM W. RICE; Photos by Rosario Capotosto

urniture pieces made
from sobd wood have
always had a substan-
tial look and feel, They
seem Lo exude a sense
of quality based on
their building material
alone. But, even on the best pieces, all
you are seeing and feeling is the sur-
face.

Under certain conditions, manufac-
tured panels look and work every bit as
well as solid wood. And they can save
vou a pood bit of time and money,
especially if vou don't have a full-scale
hoeme workshop. For a good idea of the
versatility of these panels, look at the
furniture pieces that follow in this
Guide. Each of them features the use of
different manufactured panels in combi-

nation with various solid  woods.
The use of panel products allows you
to design and build cabimets and furni-
ture that contain relatively large parts
without the necessity of gluing togeth-
er and surfacing many smaller pieces of
solid wood, Besides the reduced work,
panels often cost less than solid wood
without sacrificing quality, In fact, the
panel surface may be more allractive
than glued-up sobd stock. Often, its
veneer face has less interruption in the
grain pattern and provides more oppor-
tunities for accurate graim matching.
A manufactured panel is [actory
made and sold primarily through whole-
salers to indystrial furniture, cabinet or
millwork shops. The same panel prod-
ucts are also sold over the counter at
retail lumbervards, home centers and
discount stores servicing builders and
do-it-yourselfers. The manufacturing
process varies depending on the type of
panel made. For example, plywood
panels are made by peeling or slicing a
log into thin sheets—called veneers—
then drving, grading, removing defects
and assembling the veneers with adhe-
sivee, The assembly is done in a press at
pressures from 250 to 300 pounds per
sguare inch and the grain of each ve-
neer is alymed at right angles to the
grain in adjacent veneers. There are
always an odd mumber of ples, with the
grain in the face and back plies usually
running parallel to the length of the

Hardwood veneer plywood is a great building material for certain

Willizm W, Ruev i3 Profiessor of Wood Techwology al
the [l mrwrsity of Meassachwsetls af Amhers!. '

furniture

components. It comes in a wide variety of face veneers including those above
(from top): poplar, red oak, maple, birch, cherry, mahogany and walmut.
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sheet. The grade of the plywood is deter-
mined by the quality of the veneer on the
surfaces of the sheet.

Monveneered panels such as flake-
board, waferboard, oriented-strand board
(0SB) and particleboard are all made by
chipping or grinding wood into small
pieces, drying the chips, and mixing them
with a small amount of adhesive to form a
thick mat. This mat is then compressed to
desired thickness in a heated press set at
about 300° F and 350 psi. The difference in
the various types of panels is based on the
size of the chips and the way they are
oriented in the mat. Particleboard is small,
compressed particles, often in layers, but
with no grain orientation. Oriented-strand
board is made from strand-like particles
arranged in layers with the grain in alter-
nate layers at right angles to each other.
Waferboard and flakeboard also consist of
compressed particles, but they can be
either randomly or directionally oriented.
The basic difference between the two is
the size and thickness of the particles, with
flakeboard having the larger and thinner
flakes, especially on the surface.

There are also some panels that are
composites, that is, they have a particle or
flake core with veneer faces and back.
Another panel product that is not strictly in
the composite category is overlaid ply-
wood. In this case, resin-impregnated fi-
ber faces, about .009 in. to 012 in. in
thickness, are added to one or both sides
of plywood and the product designated
either high-density overlay (HDO) or me-
dium-density overlay (MDO) depending
on the charactenstics of the overlay.

The major advantage plywood and most
other panel products have over solid wood
is the ability to span large areas—table-
tops, door panels, countertops and so
forth—in one piece. Another advantage is
better dimensional stability, especially
across the grain of the panel. The panels
also feature reduced shrinking and swell-
ing because the glued veneers or particles
restrain movement caused by changes in
air temperature and moisture. This is a
great asset when making cabinet doors.
Furthermore, panels can be face-nailed or
screwed very close to the edge without
splitting; and, when used for cabinet or
case backs, they improve the structural
integrity of the piece because they resist
racking forces very well.

On the down side, panel products do not
hold nails or screws well in their edges.
And because of their construction, the
edges must be covered if you want the
panels to look like solid wood.

Using panels can mean significant mate-
rials savings for any woodworker. When
cutting parts from random-width, random-
length solid stock, waste can amount to 30
percent when Select and Better grades are
used. The lower grades seldom yield more
than 50 percent in usable footage. Because

34

panels come in stock sizes, generally 4 ft.
* 8 ft., and have uniform quality, maxi-
mum vields can be 90 percent or more.

Different types
The types of panels available fall into two
peneral categonies: structural and non-
structural. Structural panels are designed
primarily for use in residential and light
industrial construction as sheathing, sub-
flooring and other components. Structural
panels can be plywood, nonveneered parti-
cleboard, waferboard and composites.
These panels are stamped with a perfor-
mance rating designated by the American
Plywood Assn. (APA). This stamp in-
cludes a code for the mill at which the panel
was produced and mformation on thick-
ness, exposure durability, span rating and
veneer grades.

These panels are made from softwoods,

primarily Douglas fir and Southern yellow
pine, and are graded by the quality of the
veneers on the face and back. An A face
denotes the veneer is free of defects such
as knots, splits, holes and stain, although it
may contain a limited number of patches—
small elliptical plugs—where defects have
been removed. An A face 13 smooth and
suitable for painting. B grade veneer per-
mits some defects, including small knots,
sander skips and slight torn grain, and may
contain repairs in the form of patches. C
and D veneer grades permit more defects.
On any given panel, different grades can
appear on the front and back; for example,
A-C, A-D, B-D.

The standard panel size is 4 ft. wide =< 8
ft. long by a thickness such as Vi in., %ain.,
Ve in., % in. or ¥ in. Plywood is also made
1l in. and 1% in. thick for heavy subfloor-
ing, highway signs, etc. Lengths of 10 ft.,

Hardwood veneer plywood is not only manufactured with different species of face
veneers, but also with different core materials. These include veneer core (shown in the
lead photo of this story) and (above, top to bottom) particleboard, waferboard, medium-

density fiberboard (MDF) and solid lnmber cores.

...... =t

Structural panels, normally used for wall and roof sheathing, subflooring and underiay-
ment purposes, also have a role to play in furniture building. They are less expensive than
hardwood veneer panels and should be considered for parts that are not visible. A typical
sampling includes (from topl: AC exterior plywood, composite panel, waferboard,
oriented-strand board (0SB), medium-density overlay (MIN}) and particleboard.
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12 ft. and even 16 ft. can be obtamed on
special order. Standard construction for
plywood is 3 ply for panels less than ' in.
thick and 5 plies or more for the thicker
panels. Some imported panels (Finnish
birch) may have as many as 11 plies. The
additional veneers improve panel stiffness
and load-bearing characteristics. For
economy in  manufacturing, almost all
U.5.-made plywood is assembled with
exterior, water-resistant glue even though
the panels may be for interior use.

High-density and medium-density over-
lay panels are available in standard 4 x 8-
ft. sheets in thicknesses of % in., ¥ in. and
¥ in. High-density overlay panels are
generally good two sides (G25), while
medium-density overlay is available as
either good one side (G15) or G25. These
panels are sold over the counter and could
be of use to the home woodworker for
signs, children's play equipment and so on.
The overlays will take and hold a high-
quality finish.

MNonveneered structural panels are also
found in the lumberyard under the generic
names of waferboard, flakeboard and parti-
cleboard. These panels come in standard 4
% B-fl. sheets either Yjgin., Yo in., %in or
% in. thick. In many cases, woodworkers
find it economically advantageous to use
certain structural panels, especially in the
hidden construction areas.

Hardwood veneer plywood is probably
the most popular and best suited panel for
cabinet parts and furniture. The standard
panel size is 4 % 8 ft. and is V4 in. or % in

thick. It comes in a wide vanety of species.
Natural birch is one of the most popular
panels, with red oak a close second. These
two species are available at most lumber-
yvards and home centers, and you can
usually special-order the following: ash,
cherry, maple, Philippine mahogany (lau-
an), African mahogany, teak, walnut and
white oak.

It's possible to obtain some species in a
particular grain pattern such as plain
sliced, rotary cut, rift or quartered and
ribbon stripe. Grain pattern i1s a result of
the way the veneer was cut on the lathe or
slicer. Identical species can yield remark-
ably different grain patterns depending on
the cutting method used. If vou want to
buy a particular panel, ask vour dealer if
it's available in different cuts. Then, pick
the one that is most pleasing to your eye.

Depending on your supplier, hardwood
veneer panels are available with different
cores. These cores are comprised of one
of the following matenals: veneer, solid
lumber,  medium-density  fiberboard
{MDF), particleboard or waferboard. All
are very stable and will yield satisfactory
results in furniture making or cabinet
work. In terms of expense, lumber core is
usually the lhighest with veneer core close
behind followed by the rest.

The last item on our nonstructural panel
list is particleboard. It is available in4 = 8-
fi. panels and % in., Y in., % n. and % in
thicknesses. The surfaces are sanded very
smooth. You may want to try this low-cost
panel when the project calls for large

New Manufactured Panel

Hip;h—quality hardwoml trees have be-
come harder to find. Naturally, this has
increased costs for limber and veneer in the
higher quality grades. Hecent research by
the 1.5, Forest Service and several univer-
sities has been directed toward wavs to
better utilize the lower quality trees, which
eomprise T0 percent of today's hardwood
forests, An analysis of fumiture part zizes
revealed that more than 80 percent of the
parts are less than 40 in. long.

A method has been devised, ealled System
6, for rapidly converting short logs from
poor-quality, small-diameter trees to solid
wood panels that are graded Clear One Face

or Better, These panels are made of wood
that is kiln dried to T-percent moisture
content, then machined, edge-glued,
trimmed to gize and surfaced on two sides to
specified thickness. They are called Stan-
dard Blanks, and their appearance (below)
resembles butcher block panels. They have
been introduced to industral furniture and
cabinet manufacturers and are eurrently
available in some areas of the Midwest for
the retail market. They come in & variety of
lengths and widths, For more information,
eontact Charles J. Gatehell, Project Leader,
USDA Forest Service, Box 152, Princeton,
WV 24740 —W. W R.

A section of System 6 panel features solid stock constroction.
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areas, such as tops or side panels, that are
to be covered with some decorative mate-
rial, such as laminate or veneer.

Shop requirements

If vou'd like to work with panels, you will
need some space. Usually, lumberyards
will not sell partial sheets or cut the full
sheets you buy. So vou must be prepared
to maneuver 4 x B-ft. matenal that is
relatively  heavy. Particleboard weighs
about 42 pounds per cubic foot, or roughly
80 pounds for a %-in., 4 ® B-fi, sheet, A
full sheet of #-in. -thick plywood will weigh
from 50 to 60 pounds. Panel stock is no
more difficult to cut than solid wood,
though carbide-tipped saw blades and
router hits will certainly stay sharp longer
than high-speed steel. All the same shop
safety rules apply in cutting and handling
the panels: wear eve protection, avoid
breathing sawdust-laden air, and be careful
about splinters.

Of course, storing panels is sometimes a
probiem because of their size. If you have
the space, flat storage is the best way.
But. if you have to store the panels on
edpe, make sure they are as close to
vertical as possible. Edge-stored panels
can warp even if they are leaning at the
slightest angle. Like all wood products,
panels are susceptible to some shrinking
and swelling with moisture loss or gain.
[deal storage conditions are 70° F and 40-
percent relative humidity—the same con-
ditions that are best for vour workshop and
your home. The closer you can come Lo
maintaining these conditions, the better
your furniture will turn out.

When buying panels yvou should keep in
mind several things: Hardwood veneer
plywood is relatively expensive. By plan-
ning vour project dimensions carefully,
vou can take advantage of the large ex-
panse of the panel Lo produce the required
parts with minimal waste, And, because a
panel is the same quality all over, pieces
left over from one project may be very
useful on the next.

Also, consider the following: 1. Struc-
tural panels are cheaper than hardwood
plywood, so use this material where you
need the convenience of a panel, but not
the decorative appearance. 2. Thin (Y-in. )
hardwood plywood panels cost half as
much as ¥-in. panels. Bonding thin ply-
wood to Ve-in.-thick C-C or C-I) plywood
results m a ¥-in.-thick decorative panel
that's good on one side, 3. If the piece will
not show on both sides, purchase stock
that is good on only one side. 4. Hard-
board, ¥ in. thick, makes excellent drawer
bottoms, dust panels and case backs at
less cost than hardwood plywood. M

For more information on manufactered pan-
els, wrife fo; American Phawood Assn., P.O.
Box 117K, Tacoma, WA 98411, and Hard-
wand Plywood Mamfactwrer's Assm., P.OL

| Box 2789, Reston, VA 22080,



Now you can
have Lifetime
Security in a
CASH business
where you can |
easily make up |

to $200.00 per | (¥

day and more |

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

FREE Lifetime Security Fact Kit

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

— be your own BOSS!
— work full time or part time, right at home.
— (0 work you enjoy and take pride in.

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

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

There's plenty of business where you live 1o keep
you busy. It doesn’t matter whether you live in a big
city, small town or a small farm community.

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

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

... CASH for future security or supplemental

Income
... CASH for travel, vacations, fishing trips
... CASH for the things you've always wanted!

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

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

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

... the first year | grossed $21,000.00."
OrJames B, Jones, of Albuguerque, NM who reported:

“This past summer my sales and service amounted
to almost $6,000.00 a month.”

But vou've got to get the FACTS before you can

get started. So WRITE NOW for vour FREE Lifetime

Security Fact Kit. It's yours to keep with NO

- The Foley-Bel c
OBLIGATION. mm"FI:;d B:ﬁ;ng‘““"'“‘f
Kansas City, Missouri 84111

The Foley-Belsew Company
20355 Flald Bullding
Kansas City, Missouri 54111
[1YES, | want to know mora! Please rush
my FREE Lifetima Security Fact Kit
Mo obligation

LIFETIME
SECURITY
FACTKIT

— — y --1
|
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City Stale Iip
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Area Code  Phone







Woodworking Guide

Shop

Clamps

Here's a gripping tale whose cast of
characters is a cornucopia of clamps.

BY JOSEPH TRUINI, Shop And Tools Editor

Il forms of do-it-
yourself work,
whether woodwork-
ing, metalworking,
maodelmaking ar
handicrafts, require
the uwse of some
type of clamp. When used properly,
clamps will improve the convenience,
safety and accuracy of any job. And,
I've never met a woodworker who
didn't believe in the old saying that you
can never own enough clamps.

The word clamp is generally used to
describe any of a wide variety of work-
holding devices. Also, it's worth men-
tioning that in Great Britain, clamps are
referred to as cramps.

Generally. clamps can be grouped
into five categories: C-clamps, bar and
pipe clamps, handscrews, band and
web clamps, and specialty clamps. Spe-
cialty clamps are designed for assem-
bling miter jomnts, picture frames and
irregular-shaped workpieces. Howev-
er, the patriarch of the clamp world is
the oild reliable C-clamp. Versatile,
easy-to-use C-clamps are available in
sizes ranging from 1 to 18 in. (maxi-
mum clamping capacity). Look for C-
clamps with high-quality, heat-treated
steel or iron frames. Avoid cheap,
bargain-variety clamps made of inferior
materials that will bend and twist under
stress. Check that the screw nns
smoothly and that the swivel pad,

oo Brian Kosoll

while seated securely, pivots freely.

The kind of clamps you should own
depends on the type of work you're
doing. A basic starter group of clamps
should include several C-clamps of vari-
ous sizes, four 2-ft. and three 4-ft. bar
or pipe clamps, two 8-in. handscrews, a
web clamp, and a few 2-in. spring, or
pinch, clamps. Then, add other clamps
to this group as the work requires.
Now, let's take a detailed look at the
clamps shown,

1. Locking C-clamp—From the
makers of the famous Vise-Gnp locking
pliers come these gquick-locking C-
clamps. Each clamp features a knurled
adjustment knob, quick-release lever
and swiveling clamp pads that protect
the work's surface and permit gripping
tapered pieces, Locking C-clamps are
sold in hardware stores in 4- ($9.90), 6-
($10.90), 11- ($17.40), 18- ($24.400
and 24-in. ($30.40) sizes. Contact Pe-
tersen Manufacturing, Box 337,
DeWitt, NE 68341,

2. Clamp heads—Make har
clamps to virtually any length with this
pair of clamping heads ($23.75). The
durable cast-iron heads fit onto any 1-
in.-thick board. Bore a senes of holes
in the board to accommodate the ¥&-in. -
dia. steel pins that hold the heads in
position. Each head has a 1%-in. -wide
® 1%-in. clamping surface. Contact
Frog Tools, 700 West Jackson Blvd.,
Chicago, IL 60606,

3. Adjustable corner clamp—
Tackle tough clamping jobs with this

the traditional handscrew (facing page),

I Here are 19 clamp models, including

that would be valuable additions to your shop.
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versatile adjustable band corner clamp
(237.05). The clamp uses four casi-
aluminum corner blocks and a %e-in.-
dia. steel band to assemble square,
rectangular, triangular and round work-
pieces. Clamping capacity extends
from 2% = 2% in. to 36 = 36in. (or 12
ft. around). The band retracts onto a
reel for neat storage. Contact Constan-
tine's, 2050 Eastchester Rd., Bronx,
NY 10461,

4. Quick-action clamps—De-
signed for quick, easy operation, this
siyle clamp has become a workshop
favonte. The lower jaw shides easily on
a zinc-plated bar and locks securely in
position under the slightest pressure.
The cast-iron jaws come with protec-
tive plastic pads. Quick-action clamps
are sold in seven sizes ranging from 5-
in. capacity with a 2-in. depth (shown,
£7.95) to 20-in. capacity with a 5-n.
depth ($24.60). For information, con-
tact Frog Tools, 700 West Jackson
Blvd., Chicago, 1L 60606.

5. Band clamp—For clamping
round, oval and odd-shaped work-
pieces, nothing beats the simple band
clamp. This clamp ($23.50) features a
1¥-in.-wide superstrong nylon band
and steel ratchet mechanism. Simply
turn the 6-in, -long handle to tighten the
band. A 20-ft. clamping capacity han-
dles oversized jobs easily. Contact
Frog Tools, 700 West Jackson Blvd.,
Chicago, 1L 60606,

6. Corner clamp—Assemble miter
and other ®° corner joints accurately




with this- English-made corner “cramp”
(227.500. Its design allows you to giue and
nail the pieces together while thev're
clamped securely at 90°, Made of cast iron
with precisely machined faces, the clamp
will accept workpieces up to 2 in. wide. It
can be screwed to a benchtop for added
stability. Contact Frog Toaols, 700 West
Jackson Blvd., Chicago, [L 60606,

7. Pinch dogs—Don't be fooled by
their simple design: pinch dogs are valu-
able, effective clamps designed for use in
edge-joining boards, Hammer pinch dogs
in the butt ends of two glued-up boards
straddling the joint lines. The dogs will pull
the glue-joint closed and prevent the
boards from shifting. Pinch dogs are sold in
pairs in five sizes rangng from 1 in,
(28.25), to 3% in. ($15.30) wide. Contact
Garrett Wade, 161 Avenue of the Ameri-
cas, New York, NY 10013,

8. Clamp and tool guide—This
unigiee, innovative toolis a combination bar
clamp and straightedge puide. It consists
of 8 ¥ % 2e-in-wide aluminum channel
fitted with durable plastic jJaws. To lock the
clamp tight, press down the cam-action
lever. The low-profile design provides an
ohstruction-free straightedge for guiding a
router or circular saw. It can also be used
a5 an auxiliary fence on a band saw, drill
press and table saw. Avalable m 24- (5250)
and 50-im. (835) capacities. Contact Tru-
Gnp Clamps, Griset  Industnies, Box
10114, Santa Ana, CA 92711,

9. Back-to-back bench clamp—The
same innovative design used in the clamp
and tool guide (No. 8) is used in this clever
bench clamp—only doubled. A boltom set
of aws locks the 3%-in-wide clamp to a
workbench, tabletop or saw horse. Then,
use the upper jaws to gnp the work, The
low-profile design allows vou to sand,
plane, carve and rout without nterference
from the jaws. Available in two capacities:
18 . ($36) and 36 n. ($43). Contact Tru-
Gnp Clamps, Griset  Industnes. Box
10114, Santa Ana, CA 92711,

14 Jet clamp—This bar clamp s part
of the Jet Clamp System—an elaborate
system that offers a wide vanety of bars,
jigs, attachments and adapters to handle
nearly all clamping jobs. Unlike most bar
clamps. both jaws of the Jet clamp can be
positioned anywhere along the Y x 1%
in. -wide steel bar, Two jaws with a 10-n,
bar cost $34.52. Bars come in 194
(514.24), 349- (824, 10) and 59-in. ($33.55)
lengths., Contact Sylvax Corp., 342 Madi-
son Aves., New Yark, NY 10017,

11. Spring clamp with pivoting
jaws—Each jaw of this clamp has 10 tiny
teeth that grip and hold angled workpieces
securely, The pivoting faws are particular-
Iv helpiul when assembling compound mi-
ter joints, irregular-shaped moldings and
other tough-to-clamp joints, Maximum ca-
pacity 15 3% in. It costs $6.95 (add 32.50
handling per order) from The Woodwork-
ers’ Store, 21801 Industrial Bivd., Rog-
ers, MN 55374,
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A
FVERY BUSINESS NEEDS AN IBM-P6

WHO WANTS T0 PAY IBM P
WE HAVE A SOLUTION! Y

Qur PC-XT SUPER TURBD COMPUTER runs all the popular Business
Programs, like Lotus 1, 2, 3, Word Perfect, Wordstar, dBase Il
Homebase, Sidekick, and Flight Simulator. In addition to running the
programs at the standard IBM clock speed of 4.77 Mhz, it also runs
at 8 Mhz — almost twice as fast as IBM.

ACS has developed the fastest, most poweriul XT and AT computers
available today. We have aiso researched the numerous software pro-
grams available fo automate your office. If you are considering buying
a computer, call ACS. We can recommend the software and hardware
system that will best solve your business needs.

HERE'S WHAT YOU GET
ACS-Turbo Mother Board 4.77/8.0 Mhz
640K of RAM
Two 360K Floppy Drives
Heavy Doty 135 Watt Power Supply
Keyboard New “"AT"" Type with Large Enter Key
Parallel Printer Port
Monochrome Graphics Display Card
High Resdlutjon Mono Monitor
with Swivel Base and Anti-Glare Screen

OPTIONS

20 MEG Hard Disk 5449 .00
20 MEG Tape Back-Up $595.00
Clock /Calendar $ 59.00
Internal Modem 300/1200 BAUD $199.00
Okidata 192 Printer $399.00

PROGRAMS INCLUDED

Included in the purchase price iz MS-D0S, the standard IBM operating
system. With our Hard Disk Computer, you also get HOMEBASE, a
general purpose multi-function program to perform word processing,
electronic filing, and data base management. HOMEBASE has a built-
in calendar, with monthly, weekly, and daily scheduling. The Homebase
Calculator lets you perform calculations on the monitor and the ability
to print 2 paper tape if desired. HOMEBASE also includes a communi-
cation program with autodialer for communication with other computers
(requires a modem)

il

FACTORY
DIRECT

°799.

STANDARD

N R "il-l ‘I.lll.‘p.1l|. ..
bRy

F o l'l‘l'lltllltiulu'n' . a0t

"l A -

5 YEAR WARRANTY AVAILABLE

GUARANTEE & WARRANTY
We guarantee you will be delighted with our ACS-Turbe Computer or
return it within 30 days for a refund (less shipping charges). We warranty
our Turbo Computer 100% Parts & Labor for 1 year. We believe our
computer is evan mare refiable than 1BM — that"s why we're olfering
a 1iue-‘[.'ear extended warranty for only $30.00 a year. Order early for
the holidays — delivery may take over 30 days.
HOW TO ORDER _
Call usat (818) B89-1092. We have experienced salespeople to advise
Eﬂu with your computer requirements. Ask for our experts — ask for
epartment FD.
You can charge our ACS-Turbo Computer with a VISA or MasterCard.
We also have a lease plan available for qualified businesses, with
payments from 36 months to 60 months.

*IBM is a registered trademark of International Businass Machines

E“s 5311 Derry Avenue, Suite A, Agoura Hills, CA 91301
“EN;NT ED A c S Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR
w EASY LINK Mailbox; 62941735 Telex: 5106018224 ACS AGRA HILLS UQ




12. Heavy duty-bar clamp—When a
job calls for extreme clamping pressure,
try this powerful bar clamp. Industrial-
quality features include a heavy [-beam bar
(" % 1% in. wide), large cast-iron jaws,
¥u-im.-dia. screw and a short-throw handle
that permits 2-handed tightening. It's
available in four capacities rangmg from 24-
($28.45) to 60-in. (£36.35). Contact Con-
stantine’s, 2050 Eastchester Rd., Bronx,
NY 10461,

13. 3-way edging clamp—Here's an
indispensible tool used to apply and repair
moldings, decorative trim and banding on
the edge of a workpiece, The C-clamp
design features a third screw that applies
night-angle pressure to the edge. Adjust
the two clamping screws to position the
third screw for off-center pressure.
Clamping capacity is 2% in. It costs $7.75
{add $2.50 handling per order) from The
Woodworkers' Store, 21801 Industrial
Blvd., Rogers, MN 55374,

14. Angle-clamp—Clamp right-angle
joints quickly and easily with this German-
made tool (£27.90). Assemble a variety of
joints including miter, corner butt, T-joint,
rabbet and dado. The plastic-coated metal
jaws adjust automatically to accept pieces
of varying thicknesses. Clamping capacity
s 1% in. for T-joints and up to 1% in. for
miters. Contact Garrett Wade, 161 Ave-
nue of the Americas, Mew York, NY
10013, Shipping charges are extra.

15. Pipe clamp fixtures—Make
long-reaching pipe clamps economically
with these iron clamp fixtures, The 2-part
fixtures fit on standard black pipe that is
commaonly available at hardware stores.
Capacity is limited only by pipe length.
Shown are clamp fixtures for %- (810) and
Ya-m.-dia. ($7.50) pipe. Fixtures for -, -
dia. ($8.50) pipe are also available.
They're sold in the Sears Power And Hand
Tools catalog and at Sears stores. Contact
Sears, Sears Tower, Dept. 703-PM, Chi-
cago, IL 60684,

16. Handscrew—No workshop is
complete without a few of these traditional
woodworking clamps. Handscrews have
solid maple jaws and dual handles that
dllow you to apply tremendous pressure,
Adjust the jaws to clamp tapered and offset
workpieces. They're available from Gar-
rett Wade, 161 Avenue of the Americas,
New York, NY 10013, in six sizes ranging
from a 6-in. jaw length with a 3-in. capacity
(812.80) to a 16-in. jaw length with a 12-in.,
capacity ($30.95). Shipping is extra.

17. Wood cam-action clamp—
Here's an excellent tool for light- to medi-
um-duty clamping. The white beech jaws
with cork pads won't mar delicate work or
veneers. The lower jaw slides easily on a
galvanized steel bar. To lock the clamp
tight, pull the wood cam lever located on
the lower jaw. Available in four capacities
ranging from 7% (38200 to 23 in.
($11.800. The jaw depth is 4 in. Contact
Frog Tools, 700 West Jackson Bivd.,
Chicago, 1L 60606, P
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Why Are We Giving Away Th

Famous Nationally Advertised™

SWIFT 660/F™ Telescoping |

Spin Rods for only s 5?2

As part of its Anniversary Publicity Campaign, a leading New York firm will distribute one million
(1,000,000) of its most expensive spin rods—the Famous Nationally Advertised™ SWIFT-660/F™
Telescoping WhisperCast™ WhamRod™—for the astonishing “ Anniversary Price” of only 35 each to

the first one million persons who write to the company
address (below) before midnight, December 25, 1986.

This original Anniversary Ad
must accompany your request. Copies
or photostats are nof acceptable.

These are the same famous SWIFT-660/F Telescoping

WhisperCast WhamRods nationally advertised in g

leading media. A full standard 66 inches from base to
tip, they spring to complete length in an eye-blinking
6/ 10ths of a second!...then telescope down to a mere 16
inches for easy storage in kit bag, glove compartment
or attache case.

Crafted of aluminum, stainless steel and space-age
fiberglass for extra strength and flexibility, they provide
full response along the entire length of the rod, without
“flat spots”. And allow precise placement of small flies
with a minimum of surface displacement.

Weighing a featherlight 3.75 ounces, they are the
perfect ultralight rods for today’s “compleat angler”.
Designed for casting powerfully over long distances,
they're at home on virtually every lake, stream or
waterway in America, and ideal for land-casting, general
wading, and boat-fishing. Small wonder they are the
fastest selling (and most expensive) spin rods ever offered
by this giant multi-million-dollar New York firm.

Each rod is covered by the company’s full one-year
money-back guarantee. There is a limit of two (2) rods
per address at this price. But if your order is mailed early
enough (before Dec. 17) you may request up to five.
These Famous Nationally Advertised SWIFT-660/F
Telescoping WhisperCast WhamRods will not be sold at
this price by the company in any store.
To order, mail this original printed ad (no copies or
photostats) together with your name and address and $5
for each rod. Add only $2 shipping no matter how many
rods you are requesting. (New York residents add sales
tax.) Allow up to 6-8 weeks for shipment. Make check
payable to: RBEM Ltd. Mail to: REBM, FISHING ROD OFFER,
Dept. 114-111, Box 1736, Hicksville, N.Y. 11802.
(R29380)
(R28980)

ﬁmﬂﬁ AEM, Lid 1200 Snames Drive, Wesibwy, MY 115880

EXTRA BONUS

T, If you
#® respond
= promptly

If you are
able to reply
before Dec. 17,
we'll give away
the famous Llop-
of-the-line SWIFT-
660/F ZoomCast
Spinning Reel with
every rod you order
for the astonishing
price of just $2 a reel. (And
we'll even wind 250 feet of our best 6-1b-
test monofilament line onto each reel!)
These nationally advertised reels perfectly
match vour rod in weight and balance, and
give you fast “thumbs-off” (one-handed)
casting over longer distances than you ever
dreamed possible. You can cast even the
lightest baits without backlash.
Compatible with virtually every plug or
lure, the new high-speed gear ratio gives
you fast “pop”-action, yet is powerful
enough to reel in fish without “pumping”.
The new open-face design (and desirable
skirted spool) eliminates friction and
prevents tangles. The anti-reverse is
“whisper” silent, and the Microdisc
Surge-Free Drag System won't let your
fish run away.
The most expensive reel sold by this
huge firm, it is yours for only $2 if you act
before December 17. (R25166)
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AND UNUSED COMDITION IN ORIGINAL PACKAGE INSTALLED ITEMS CAN-
NOT BE REFUNDED. CALL 518-998-3641 FOR RETURN AUTHORZATION
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Woodworking Guide

White

- Lightning

A straightforward Parsons table
with a brilliant white lacquer finish.

BY NEAL BARRETT

he clean, contempo-
rary look of a high-
gloss lacquer finish iz
popping up every-
where these days.
Coffee tables, dining
tables, platform beds
and more, all seem to embrace this
finish. Black is one of the favorite
eolors but, as consumer interest ex-
pands, a host of other colors is being
used. We chose white for this table
because we consider it the most
neutral color of all. But the tech-
niques shown here will stand up to
any color vou choose. When you
combine this with the fact that the
structure is made of medium-densi-
ty fiberboard and poplar—two of the
least expensive building materials
around—you can easily end up with
the best of two worlds; high style on
a low budget.

Framework

Start construction by gluing up
blocks of % poplar to a thickness of
2Va in. Bet aside until the glue dries.
Then, using a table saw, rip the
blocks to 2\ x 2% in. for the center
gpacers and 2% x 5 in. for the two
corner blocks, Cut to length,

On the table saw, rip the ¥-in.-
thick medium-density fiberboard
(MDF) panels to width. Then, cut
the miters on the ends of the outside
leg and top panels, using a circular

saw and straightedge guide. Be sure
the saw is set Lo an accurate 45°
angle. It is a good idea to check this
angle by making a test cut on a piece
of serap beforehand.

Lay out the position of the spacer
blocks on the inside surfaces of the
inner leg panels and bottom panel as
shown in the drawing. Beginning
with one of the inner leg panels, glue
and clamp the spacer blocks in place.
Be careful to align the ends of each
block with the edge of the panel. It's
a good idea to use cauls—heavy
hardwood clamping blocks—to dis-
tribute the clamping pressure equal-
ly over the panel.

Join the spacer blocks to the bot-
tom panel in the same manner.
When the glue has set, drill and
countersink holes in the corner
blocks for lagserews. Next, attach
the inner leg panels to the bottom
panel using glue and the lagscrews,
Usze elamps to hold the parts in
position while you tighten the lags,

Apply glue to the leg spacer
blocks and clamp the outer leg pan-
els in place, By driving two brads
through the panels into the blocks,
you can stabilize the panel so it won't
slide when you tighten the clamps.

Next, glue and clamp the top pan-
elin place. Be sure to place a tempo-
rary support board under the bot-
tom panel to keep the weight of the
clamps from causing the assembly to

sag. Remove this support after the
edge banding has been applied.

Rip %ein.-thick poplar stock to 4%
in. for the edge banding. These
pieces are slightly wider than re-
quired so they can be trimmed abso-
lutely flush after assembly. Next,
cut the mitered ends on each piece,
Apply the edge band to the top first.
Spread glue on both the poplar and
the panel edges. Then, clamp in
place until the glue dries. Place
serap blocks of wood between the
clamp jaws and edge banding to
avoid marring the surfaces. Apply
the banding to the leg assemblies,
making sure that the miters fit pre-
cisely,

Next, lay the table on its side and
using a router with a flush trimming
bit, cut the edge banding flush to the
panel surfaces, Advance the router
slowly to avoid tearing out the grain
of the edge banding, Fill brad holes
or nicks with wood putty. Then,
sand the entire table with 120-grit
sandpaper.

The application of a high-gloss
lacquer finish is labor intensive, but
for those who persist, the results are
spectacular. While there are lac-
quers available which ean be applied
by brush, the best procedure in-
volves spray application.

Basically, the process involves
maintaining a regular distance (usu-
ally 8 ta 10 in.) between the gun and

COLOR P-OTC: TR ROGT, BLACK-ANDWHITE PHOTOS: NEAL BARRETT. TECHMICAL ART. EUGEMNE THOMPSON, STYLET. GABE HERSCK

This inexpensive table, made of medium-density fiberboard and solid poplar,
comes to life with a hand-rubbed white lacquer finish. Because
of its simple lines, this piece should work well with just about any decor.
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1 Cut the mitered ends of the top and leg
panels using a circular saw and straight-
edge guide. Make a test cut in scrap first.

the work at all times. Your arm and
body must move parallel to the work—
not in an are as is the natural tendency.
Begin the spray path before it actually
crosses the edge of the piece and contin-
we holding the same path until you pass
the far edge. Overlap half the preceed-
ing path as you go. Begin with the
bottom and inside leg surfaces, then
spray the edges, outside leg surfaces
and finally the top. Keep the gun mov-
ing constantly.

Sinee liquid lacquer is both extreme-
ly lammable and toxic, certain precau-

2 Glue and clamp spacer blocks to the
inner leg panels. Note that top block must
project 34 in. beyond top edge of panel,

MATERIALS LIST—WHITE
LACQUER TABLE

Key No. Size and description (use)
A 1 ¥xl8Gx T2 F* {top)

B 1 % x 18% x 654" MDF (bottom)
C 2 %x 18 x 30" MDF (outer side)
D2 % x 18« 26" MDF (inner side)
E 2 ZhxbhxIl@ {eorner block)
F 11 2% x 2v x 184 hleck)
G 2 ox 4¥ x 724" poplar (trim)**
H 4 % ox 4% x 300" poplar (trimy™
I 6 Sgxd" ] wishirs
* MDF stands for medium-density fiberboard

Dimension is slightly aversized to allow for

3 Cut bottom o size, then fabricate spac-
er locks. Glue and clamp corner blocks
s0 they project 2 ¥ in. past ends,

tions must be taken. Proper ventila-
tion, including an explosion-proof
exhaust fan, is absolutely required,
both during spraying and for approxi-
mately four hours afterward, since
evaporation of the solvents continues
for some time. All open flames in the
area, including pilot lights, must be
extinguished and a respirator must be
worn. Also, avoid skin contact with the
lacquer and thinner. Wear gloves that
are resistant to these solvents.
Spraying is usually done with a pro-
fessional air-driven spray outfit. How-

POPULAR MECHAMNICS » NOVEMBER 1986



4 Glue and clamp remaining blocks to
bottomn panel. Use cauls—hardwood
clamping blocks—to distribute pressure.

5 To join bottom panel to legs, first |

clamp parts together, Then, drive lag-
screws through mating corner blocks.

6 Glue outer leg panel to assembly using
clamps on each spacer block. Take spe-
cial care on top for precise alignment.

ever, a reazonable alternative to this
expensive setup is an airless sprayer
such as the Wagner Model W180. For
less than $200, you can have a spray
gun system which will yield excellent
results for a wide range of finishes.
(Note: All finishing supplies used on
this table were manufactured by H.
Behlen & Bros. They are available by
mail from Wood Finishing Supply Co.
Ine., 1267 Mary Dr., Macedon, NY
14502, All product numbers that follow
refer to this manufacturer's line.)
Begin by vacuuming the table thor-
oughly, Wipe with a tack cloth, then
starlt spraying the piece with white
undereoat (B610-02457) thinned 50 per-
cent with lacquer thinner (BG611-06317).
Plan on spraying at least three coats,
Let each coat dry for one hour and sand

POPULAR MECHANICS ® NOVEMBER |586

together...

IN THE AIR FORCE RESERVE

If you have a knack for engines, we can put your

talent to work. The machines are here. &1l they
need is someone to work with them. Its 3 chal-
lenge that pays off in extra money, training and
benefits, That's really putting It together .. one
weekenod a month and two weeks 3 year

Ask about the new G.I Bil
This program may nol ba available affer Seplember 10, 1986

—m__'———-_———__'-——_
Cal: 1-800-287-1292
Ou Fill Oul Eoupen and Mail Taday!
Te: Air Force Ressrve Recruiting Office
P O Box 3008
Wamer Robim, GA 31009
M
Oy, State, 2p_______

Prong. Prigif SEfice i Care of Birtn_

" AIR FORCE RESERV.

A GREAT WAY TO SERVE

N | FACTORY DIRECT
ONE-MAN GRANDFATHER CLOCKS

Do-H-Yoursel Clock Kits
3

#5300

fincluding moneomeent and deal)

OR
Compietely Assembled
and Finlshed

® Solid 3/4° hardwoods:
black walnut, cherry, oak

® Hairloom quality

® Solid brass West German

SAWMILL Of Its Kind In The Worldi
i you need good, high-quality lumber, don't et

inflated lumber prices stop your imporiant chiming movements
building projects. The Foley-Belsaw goes right and dials
0 1he trees and turng out smoodh, true-cut lum- ® Easy to assemble kils or

... even beqginners get excellent rasults completaly assembled
Just nr;la man [nohcredw nteedectjl C:.'I'I %asﬂ cuﬂfT and finished
enough on weekends to save hundreds ™ back guarantes
dnlla?s owver high Jumharyardd:mﬂea For power mon e

PTE% or other low HP diesal or elec- SEND %1 FOR

use tfafg j ; .
lncdum T |::1l:r.|'§.r-|:;|r1ec1 selling keeps price low,
an

a'rancn _?EﬂlEl‘t Ime payments may be

Send for FREE BOOK! Just mail coupon below for

“How To Saw Lumber’ R~ .
on the Enmllln SImm'r:“ii?ﬂ III'Illllr tion W EMP}m{m

32-PAGE FULL
COLOR CATALOG

lion - g -
and NO Salesman Will Call an you. Do It TODAY! ¥ CLOCK COMIMANY
Belsaw Co. . . Dt 2197 Em indusirial Park
Fleld Buildi t- 1 Fiterheips. Alabama # Phone 1-204-628-2318

‘..9 Kansas City, Ma. ] — : §am indnested i O Do-H- Yourse!f ot

g Piease send ail facts and details in L1 Finiulinc Gk

-y your FREE BOOK “How Ta Saw | Hama.
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o = call o me. I ,
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included FREE. (Disk or Tape) List $89.00
SALE 539,95

$39.95 s il

The VCM is a speech recognition device that “m o
lets you give commands to your C-64 with
your voice. List $79.95 SALE $39.95 TECOCNS

SUPER AUTO DIAL MODEM

$29.95 ..s»

Easier to use than dialing your telephone.
Features on-line clock, dialing from
keyboard, capture and display high
resplution characters, and much more.
Includes exclusive easy to use program for
up and down loading 1o printer and disk
g;;-cns! Best In U.S.A. List $99.00 SALE

1200 BAUD MODEM

$79.95 ..

Same features as the above modem along
with C-128 mode and 1200 Baud speed. List
$199.00 SALE $79.95

SOFTWARE

H.'.'I'lDN PACK (D)
LEADER BOARD (D).,
COURSES FOR LEADER BOARD {u}
MACH 3 [C} .. i

FiREnIED
COLDESLIS CHESS (D)
ELITE &4 (B}

W0 JIMA/FAULKLANDS (D) .
TALKING TEACHER (D)}
HI—TECH {XPRTEMOME
CARD WARE (D) , ..

ACEOF MCBE DY - ..-cvvicnrciricaminnsanriibnsris

ACCOLAD FDUTBAJ'_L I:Db
FIOHT WIGHT {(DH ... .........c0vvnnrmnn.n

WEST
KILLED UNTIL DEAD (D), .......
COoRM
SUPER HUBY M (D) .. ..cviimciianisssmisnsnrmirass
TALLADECGA (D
BEYOMND PORBIDDEN POREST (DG ... ..o

n& SUPER VALUES

PROTLECTO ENTERPRIZIES

..................... LE ]
..................... e

voICE commanp  |ETE e
MODULE MUSIC COMSTRUCTION (D). . ...

................... i
BATTLE OF BRITAIN/BATTLE OF MIDWAY (D, .. .. .. .0

nmnumum i e e o
.9 (D)

Add $3.00 for |I'|

r;q I'nndl . ond insurance, Hlirsis resldents pleoss odd 6% %
soles tax. Add APOFPO

Ml'brf.lm.l PUERTO RICO, HAWAI, ALASKA,

orders. All orders must be in U5 Dollars. WE DO NOT EXPORT TO OTHER
'CWWES EXCEPT C;:rNADﬂ mwﬁm Maoney l:t:r meﬂtl“l
Check. Allow 14 doys for delivery, 210 7 % for phone orders, 1 wxprass mal.
Fricas & Availability subject 1o chongs withou! notice, Hardwars shipping prices
wory according to weight. Pleass coll for amouwnt,

YiSA—MASTER CARD—C.O.D. C.0.D. on phore orders only.

VAVE!

C-128 DOUBLE SIDED | o wescomron BES% EEF?E.F.EJHE
DISKS ................ KA.
s REPLACEMENT
44 ea. WARRANTY * ONE DAY
100% Cenified $44- floppy disks. Lifetme EXPRESS MAIL ® 15 DAY
wa o BUIOIBNUC UNL CIEANINE NETR Sl 0 (D, ..o FREE TRIAL *» OYER 500
included. | Box of 10 $4.90 List $1.99 ea.
SALE 5.44 ca. GRAPHICS leﬁv N L R 5.9 r“ﬂgmagnﬁuﬁoﬁ R
vmcg SYNTHESIZER e S LARGEST IN THE U.S.A.
39.95 Lo 589 I R ———
Jusc phog & I and you can programs wonde e Bk i - CALL FOR FREE
make talking lld""““’,‘lﬂmm:purd ;‘,p':ﬂ&‘; nﬂmgm".‘gﬂ:::t:tt:t::ttt‘.tt:ttt::t:“ CATALOG WITH $2.00
mj vahl:} ﬁéﬂTmm]mspEEéﬁ_ pmlrm ............................. OFF mUPON!

SPECIAL BONUS
COUPON

We pack & special software discount
coupon with every Commodore 64
Computer, Disk Drive, Printer, or
Monitor we sell! This coupon allows
you to SAVE OVER $2350 off sale
prices!

------------ (EXAMPLES)

PROFESSIONAL SOFTWARE
COMMODORE 64

T Name List Sale Cowpen
Paper Clip 559.95 53495 529.95
-------------------- 1aes ] Consultant $59.95 33495 520.99
--------------- Leader Board $39.08 §2298 2198
55 32795 51994
‘ $19.95 11995 1893
Super Huey 31995 51295 511.95
Vaice Command Module $79.95 $30.95 $34.95
Nine Princes in Amber ~ $32.95 $20.95  §19.95
Super Bowl $15.00 $19.95 $17.95
Flip and File Disk Filer 32495 §14.93 512,95
-------------------- Pro Joystick 519.95 $§12.95  510.00
""""""""""" Party Ware $19.95 $14.95 5995
Drusy Cowver $E95F 53593 3395
Financial Planner $M9.95 52995 52593
Hardball 52995 51799 NI6.93
m;mmma $249% 31295 51098

(See over 10 coupon ifems in our catalog. )
Write or Call for sample
Special Software
Coupon!

PHONE ORDERS

=1 8a.m.-8p.m, C.5.T. Weekdays
9 a.m. - 12 noon C.S.T. Saturdays

(312) 382-5244

THE PROTECTO WARRANTY
All Protecta’s products carry @ minlmum 90 doy wa . I anything
Talls within 90 & from the date of purchase, simply send your
to us via United Parcel Service prepald. We will IMMEDIATELY send

a replocement at no charge via United Parcel Service prepaid.
warranty proves once ogain that We Love Our Cusfomers.




SUPER DEALS

\
554[ £

(312) 382-5244 10 ORDIER

COMMODORE 128
COMPUTER

$289.00 v.s»

This powerful 128K computer has three
modes. One for C-64 software, one for C-
128 software, and one for CP/M business
software. List $399.00 SALE 5289.00

J40K 1571 COMMODORE
DISK DRIVE

$259.00 . s

Double sided, single disk drive for the C-128
allows you to use the C-128 mode plus CPM
mode. 17 times faster than the 1541, and
runs all the 1541 formats. List $349.00
SALE $259.00

COMMODORE 64
COMPUTER

$99 . 0 0 - List 3299

*You pay only $99.00 for the Commodore
64 when you purchase a Pocket Writer 64

word processor for List

$299.00 SALE 599.00

1541 DISK DRIVE

$179.00 uss

To run all that software and add to the
prestige of your system, you'll want the
1541 disk drive. Runs all of the 3,000 plus
pieces of software for the Commodore 64,
List §249.00 SALE $179.00

only $39.95,

| CALL BEFORE YOU ORDER: * OUR PRICES MAY BE LOWER |l
& AND WE OFFER SPECIAL SYSTEM DEALS *

BIG BLUE PRINTER

$39.95

List $199.00

This is the affordable printer you have been waiting foﬂ This 8%:"" letter size, B0 column
thermal printer features upper and lower case, underline, graphics, word processing, and
much more. List $199.00 SALE $39.95

PREMIUM QUALITY
150-170 CPS COMSTAR
AERO 160 PRINTER

$199 00 List 3499 I\._.-;__' ——

The Comstar Aero 160 gives you a 10" carriage, 150-170 CPS, 9x9 dot matrix with double
strike capability for 18x18 dot matrix (near letter qua]:ly], high resolution bit image
(120x144 dot matrix), underline, back spacing, left and right margin setting, true lower
descenders with super and subscripts, prints standard, block graphics and special
characters. It gives you print quality and features found on printers costing twice as much!
{Centromics Parrallel Interface) List $499.00 SALE $199.00

13" COLOR MONITOR TV TUNER

$139.95 s $49.95 ...

“This premium gquality monitor comes with
speaker and audic hook up, High

lines, front panel controls and much more.
Can also be used with VCR. One year
warranty, List $329.00 SALE 513995

This tuner has dual UHF/VHF selector
switches, mute, automatic fine tuning and
computer/ TV selector switches. Hook it up
between your computer and monitor! Inputs
included for 300 ohm, 75 ohm, and UHF.
List $129.95 SALE 549.95

PRINTER/TYPEWRITER
COMBINATION

$199.95 ...

Superb  letter gquality daisy wheel
printer/typewriter combination, just a flick
of the switch to interchange. Extra large
carriage, typewriter keyboard, automatic
margin control, compact, lightweight, drop
in cassette ribbon! (90 day warranty)
Centronics Parrallel Interface is built in.
List 299.00 SALE 519995

10’ COMSTAR 1000
PRINTER

$179.95 L0

This is one of the best values in the United
States today, Print letters, documents,
programs, and more at 100 characters per
second or 20 cps in Near Letter quality
mode. Some features are dot addressable
graphics, adjustable tractor and friction

feed, margin settings, pica, elite, condensed,
italics, super & Is;:bscript. underline, bold,
SLrl .

and double List $349.00 SALE

12" 80 COLUMN
MONITOR

$79.95 List $129

High Resolution green screen
monitor. 80 columns x 24 lines, easy to

Super

read, plus speaker for audio sound
included. Fantastic wvalue. List $129.00
SALE $79.95

14’ RGB & COMPOSITE
COLOR MONITOR

$239.95 s

Must be used to get B0 columns in color with

(RGB cable §19.95) Add 514.50 shipping.
List $399.00 SALE 51239.93

ATTENTION

COMPUTER CLUBS » DEALERS
We offer big volume discountsl

CALL TODAY

PROTECTO

We Love Our Customers
22292 N. Pepper Rd., Barrington, lllinois 60010
(312) 382-5244 to order
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Fine Woodworking is the magazine
vou've been waiting for, A vear’s sub-
seription brings vou an  incredible
range of information—on joinery,
turming, carving, finishing, machines,
hiandtools and any of o hundred differ-
ent woodworking speeialtics.

And we rescerve at least one-guarter
of each issue for our readers—a place
where they can ask guestions, air
opinions and share figs, tips and dis-
coveries with cach other,

If :rmi'd like to join them., send for
yvour subseription today. A vear of
Fine Waoadworking (six issues) is just
18, and we guarantee yvour
satisfaetion.

You'll find projects that teach new
shills, demonstrations of tools and
technigues, new ideas, old-world tra-
ditions, shop tests and some breath-

taking examples of finished work. Write or call 1-S00-243-7252

—_— — — == e

Thc i
Yq:s, please send me the next issue and bill me just 815 for a year's subserip-
tion (Fve more isspes). I P'mnot satisficd, ' write “cancel” on my bill and
owe nothing.

Num
Address
City State Zip

O Bill me. O Payvment enclosed. [0 MasterCard 0 VISA O Am. Ex.
Cha. Card #
Expiration Date
Signature

The Taunton Press, 63 So. Main St Box 385-PWAG, Newtown, CT 06470 .

. HORTON BRASSES
Machinist — wih plans/insicions Nooks Hil Rd. PO Bor. 20PN
g for metal-working projects Cromwedl, CT
you can build, $18.50
per year (Check/M.0.)
With charge card - call
1 e fodl-free anylime.
=~ Machinist
B00-824-7888 Operator 660 or wiile
The Home Shop Machinist, Box 1810-C3 ~ Mirs. of Hardware for
Traverse City Ml 49685 Furniture for Over 50 Years
s e $2.00 for & Catalogue.
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¢ Support bottom panel with femporary
brace, then glue and clamp top panel in
place. Use cauls to distribufe pressure.

8 Cut edge banding to width. Using a
table saw, cut miters on ends. Test saw
adjustment on scrap before making final
cuts,

9 Glue ﬂnd clamp edge .Imndmg to tap.
Then, fit leg bands. Bands extend Y& in.
bevond all surfaces, o be trimmed later.,

lightly between coats with 320-grit
sandpaper. Build up the coats until yvou
have a smooth, flawless surface.
When satisfied with the base coat,
begin applyving the white gloss lacquer
(BG613-02757) thinned 20 percent with
thinner. Apply in the same manner as
the primer. Let the lacquer cuve for
four hours between coats. Again, sand
lightly as required to smooth surface
for next coat. Plan on two to four coats,
After letting the white lacquer eure
for four hours, apply two or three coats
of clear gloss Butyrate lacquer (BG10-
0357) thinned 50 percent. Again, wait
four hours between coats, sanding
lightly if necessary with 320-grit paper.
Butyrate lacquer was used here be-
cause it is crystal clear. Let the finish

POPULAR MECHANICS ® NOVEMBER | 986
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Working
At Home

A contemporary red oak desk
designed for home use.

BY ROSARIO CAPOTOSTO, Contributing Editor

his handsome desk is

sized just right to pro-

vide plenty of work-

ing room without sac-

rificing too much floor

space. It's made with

attractively figured,

rotary-cut, red oak veneer plywood
and %, solid red oak stock. The use of
the latter gives the illusion of solid
wood construction and allows culting
large radius corners on all edges. Solid
walnut banding between the panels
adds an interesting accent and imparts
a floating look to the desktop and sides.
Three fully extending drawers in the
right pedestal provide lots of storage
space with easy access. And the left
pedestal features two sliding platforms.
The lower one is for storing a typewrit-
er and the upper one for supporting it at
a comfortable working height. A gravi-
ty stop automatically drops behind the
upper platform to prevent it from re-
tracting when returning the carmiage on

a manual machine., Additional storage
space is available under the lower plat-
form of the desk. The door of the
typewriter compartment is made to
resemble the right-hand drawer fronts
and is hung with easy-to-install, self-
closing, concealed hinges. Due to the
moderate pressure required to operate
the door and drawers, no pulls were
needed. This preserved the desk’s
clean, contemporary lines.

Construction procedures
The construction of the desk 15 rela-
tively simple, but it does require pre-
cise cutting of parts, careful dowel
joinery and close attention to the draw-
ing and materials list provided on the
following pages. If you are willing to
splice pieces together to form the desk
partitions, you should be able to do the
job by investing in only two 4 x B-ft.
sheets of red oak plywood. Otherwise,
yvou'll need three shests.

Note that the dimensions given in the
materials list for the % hardwood stock
are based on material that is surfaced-
two-sides (525), which is normally 1%
in. thick. However, this dimension can
sometimes vary (usually on the plus
side) s0 check your stock carefully and
either surface plane oversize stock, if
vou have the means, or alter the parts
dimensions to suit.

Unless you have a factory-size table
saw, the large plywood members wall
have to be cut with a portable circular

saw. Work only with a sharp fine-tooth
plywood blade and cut with the back of
the panel facing up. Use an accurately
positioned  straight-edged board to
guide the saw.

Walnut accent strips

When the top, front, sides and parti-
tions have been cut to size, rip Y4-in.-
thick strips of walnut from 4, walnut
stock. This measures "} in. and
should be left oversize and trimmed
flush to the plywood after it has been
attached. Glue a walnut strip to the
front and back edge of both side panelz
and a strip to the outside edge of each
partition panel. Use two small brads to
keep the pieces in alignment duning
clamping,

The best way to trim the walnut
bands flush to the plywood is with a
cabinet scraper. If you opt to use a
block plane instead, be careful to avoid
cutting into and through the veneer,
When this is done cut the solid oak
corners and top edging pieces to size.
All these pieces—except for the back
edging strip on the deskiop—require
dowel holes in two adjacent surfaces,
Because of this, vou must lay out and
bore all dowel holes before you can
assemble any part of the case. The
proper positions are indicated on the
drawing on page 116.

Bore the holes to depths that will
allow ‘Ye-in. penetration in the solid
wood and 1 in. in the plywood, Then cut

COHOR PHOTD: 1B ROST, BLACK-ANDWHITE PHOTDS ROSARID CAROTOMTC: ART. ELIGENE THOMPSOMN

Designed to have a contemporary form without sacrificing traditional
function, this desk has a full drawer bank on the right, a pencil drawer
in the middle, and a storage for a typewriter on the left.
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I Cut side panels, partitions and desk
front (o size, then glue and clamp walnut
accent sirips (o the proper edges.

2 Cut the desk front corners to size from
solid stock. Bore dowel holes in all mait-
ing edges. Check for fit before joining.

Woodworking Gu

3 Using a router and Y-in. straight bit,
rout all dadoes on back of front panel.
Tack-nail & strip in place as a8 guide,

4 Cut partition dadoes in the top and bore
the dowel holes in the edging before
joining the two with glue and clamps.

the dadoes in the bottom of the top panel to
receive the partitions. Also cut the dadoes
in the back of the front panel. Use a router
with a %e-m. straight bit puided with a
straight piece of wood tack-nailed to the
surface of the panels.

Next, glue and clamp the edging and
corners in place. Then, dry-assemble the
side, partitions and front panel to check
the fit. (Be sure to use slightly sanded
dowel pins for this test, so you can get the
case apart afterward. ) While the parts are
together, measure between the dadoes in
the sides and partitions to get the exact
dimension for cutting the base panels.

Assembly
The assembly of the case is done with the
front panel lying face down on the work-

3 Begin assembly by gluing the end panel
to the desk front. Dowel pins should
penetrate the corner piece just % in.

bench. Start with the side panel then add
the base and follow with the partition,
which will have to be tilted mto position.
Usze glue and clamps as shown in photo No.
7 to close the joints. Repeat the procedure
at the other end. While the glue is drying,
vou can add the inside comer reinforcing
blocks and also the facing trim boards at
the bottom of the pedestals.

After the clamps are removed, turn the
case upright and glue and nail the walnut
strips to the top edges of the front and side
panels. Then, plue and clamp the solid
edging to the top panel.

Next, position the top on the case and
transier the dowel hole locations from the
Lop to the walnut strips on the case parts.
Bore the holes.

For best results when gluing the top to

& Apply glue to the dadoes in the front
and eénd panels and to the edges of the
base panel, Then, slide the base in place.

the case, use a dozen 36-in.-long bar or
pipe clamps distributed equally around the
perimeter. Keep in mind that you are
trying to ahgn 14 dowels with their holes,
plus two partitions and their dadoes, soit's
a good dea to pet some help for this
operation. When assembly is complete,
cut a Ye-in, radius on the entire top edge
using a router and rounding-over bit.

Drawers and door

The drawers are made of Ye-in.-thick pop-
lar sides and Yi-mn.-thick lavan plywood
bottoms. Cut the parts to size, then round-
over both top comers of the drawer sides
with a router and ¥{z-in.-radius rounding-
over bit. This will reduce the chance of
splinters when you use the drawers. As-
semble the parts as shown in photo No. 13,

Key No. Size and description (use)
A 1 % x 26 x B8 redd oak plywood (tog)
B2 1 x 1%, x 3" red oak (edge band)
| H 2 1% 'I'-'“ % G recd oak (edge hamwd)
D 2 %ax2kx 2T red vak plywood (side)
E 4 % x%x7" walnut (edge band)
F 2 b x ¥ x 2557 walnut (edpe band)
15 2 % ox Bl x B red oak plywood
( partition)
H 2 W x% x 280" walnut (edge band)
1 I % % 27", x 58" redd oak plywood (front
el )
J 2 1 x 1% x 27" red onk (eormer)
K 1 ¥ x % x 607 walmut (edge band)
L 2 %x 17 x 267" red aak plywond (base)
M 2 % x1% x 16%" pine (cleat)
N2 1%, x2x 18 red nak (facing)
] 4 1x 1 x 24" pine {eorner block)
P Asregd. %o adia x 19" hardwood dowel
Q1 1% x 16 x 5% red cak (door)

MATERIALS LIST—HOME DESK

R 2 1x1Yx 25 red onk (edge band)

8 2 Yex¥x 24 walnut (inlay)

T 2 1Y, x 6bx 167 red oak (drawer face)

U 4 1 x 1%, x 6% red oak dedge band)

Vo4 Wx 6 x 24" poplar (dmwer side)

W 4 Mx6x 15" poplar (drawer front, back)

X 3 Y16 x28%° plywood (drawer bottom)

Y 1 1%,x 18%, % 15" roed oak (drawer face)

Z 2 1 x 1% x 129" red cak (edge band)

AA 2 Kx 1 x 24" poplar (drawer side)

BRE 2 Y%x1lx 15 poplar (drawer front, back)

CC 1 1%, x 24 x 2007 red ook (drawer fice)

DIy 2 Wox2x 248 poplar (drawer side)

EE 2 Wx2x 2% popdar (drawer front, back)

FF' 1 Vix 25 x 236" plywood (drawer
bottom)

GG 1 ' x % x 297 grown mokding {tray)

HH 2 % x 2% x 15%" red oak (platform face)

Im 2

¥ x 144 x 24" red oak plhywood
{platform)

H 2 ¥ax 1d¥e x 247 plywood (platform
douksler)
KK 4 ¥ ox 1% x 24" red oak (platform side)
LL 1 1% x 1% x &5 red oak (gravity stop
black)
MM 1 ¥iox1¥x s red oak (gravity stap)
NN 2 W 1%Wox 22 pine (slide cleat)
"W} 3§ pr. 24° Grant No, 528 full-extension slide
*PP 1 pr. 24° Grant No, 511 extension sliie
M0 2 pr. 22° Grant No, 4530 full-extension side,
**ER 1 pr. Melpa No. 323060 self-cloging, full
overliy, concegled hinge
B8 2 1" No. B fheaews
TT 1 1% No. 10 rho screw with flat washer

*If nit available locally, Grant shdes can be
ordered from Armor Products, Box 445, Fast
Morthport, NY 11730,

**To find nearest supplier, call toll-free Melpa
Ime., High Point, NC, 1-800-534-1041.

POPULAR MECHANICS ® NOVEMBER 1985
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~ GUARANTEED
FOR THE LIFE
OF YOUR CAR.

000000000000

THE WORLD'S FIRST SYNTHETIC WIPER.
Tripledge blades are made from DuPont
Nordel—the same malerial used in 50,000
mile radial tires. Tripledge wipers will never
tear, crack, split, rot. dry out or stick. Not

aftected by ice, snow, blazing sun, Smog or

road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

Universal adapter snaps on; accepts
bayonel, hook, pin lypa applications.

CUSTOM FIT for virtually every U.S. and
impart car, van or truck.

2 Gluanlnu 3 Squeegee

jngL

We guarantee Tripledge Wiper Blades
for as long as youw own your car! No
other wiper blade can offer this guaran-

F ONE!

GOS000000000000080E880I0E

tee. If you are not completely satisfied
you gel your money back.

Q‘E‘ﬂﬂ%ﬂﬂﬂ

00000000000000000000000000000

AIR-FLO DESIGN. Biades won't lft in
high winds, high speeds. & claws grip

firmly, distribute prassure evenly.

PATENTED DESIGN.

Protected by U.S. Patent 4473919,

PRICE PER PAIR ONLY

1 35
shigping & handling

make, model,
year of car.

CALL TOLL-FREE 1-800-847-0653

o send check, money-order or card numbar and axpirabon date of your Visa or MasterCard

Pennsylvania residents add 6% sakes fax

TRIPLEDGE WIPER CORP., P.O. BOX 369-F, Bensalem, PA 19020

O YES! send me —_ pair of Tripledge ép: 1?33 Save 2.00

Lifetime Wipers — the only wiper GUARANTEED for | 4 Er‘ 25 85 Save 4.00

the life of your car 4 pr.33.80 Save 6.00
(Single Blades: $4.98 ea)

Name —— Shipping §195 first pair

Address e — mﬂﬂi :]l,:;Jm e

City State Zip At Enclosed
Fa Residents Add Sales Tax

VISA/MC # Exp. Date

Car #1: Year Make Model

Car #2: Year — hMake Model

Car #3: Year Make Model

Car #4: Year Make Model
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7 Glue and install the partition panel,
then join the assembly with bar clamps.
Be sure to check-the assembly for square.,

8 (nce both pedestals are joined to the
front, glue and nail the walnut strips to
the top edge of the front and side panels.

9 Glue and drive dowels before applying
glue to entire edge. This vields more
working time before glue dries.

The door and drawer fronts are made of
% solid oak, edged on the sides to match
the grain pattern at the front of the desk.
Edge-join the stock with glue and clamps
to form two blanks. When dry, glue and
clamp the edging in place. After this dries,
round-over the comers with a router and
gand both blanks smooth. Cut the door to
finish size and cut the drawer faces, in
order, out of the second blank. This will
ensure that the gran will be continuous
across all the drawers.

Next, use a router with a Yi-in. straight
bit to cut the grooves in the door to
simulate the drawer fronts. Then, cut the
walnut accent strips to size. They should
be ¥ in. wide » . in. thick. First, cut a
Yaein.-thick slice from % walnut stock.



 (uide
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10 Glue and clamp the top in place, then
shape all edges with a router and rownd-
ing-over bit. Move router clockwise.

11 Glue up ml'.-d stock to form blanks for
the door and drawer fronts. Then glue,
dowel and clamp solid edging to sides.

12 Lay out the sizes for the drawer fronis
on the blank, then cut them in order to
ensure wood grain will align.

Then, tape it to a scrap board and cut
through both to np to width. This wall
prevent the piece from whipping and
breaking. In order to bend the walnut
strips around the small radi without break-
ing, presoak each end in a glass of hot
water. Then, temporanly tape each strip
in its groove. After it's dry, the strip will
retain the shape. Apply a small bead of glue
to the grooves, shde in the walnut, then
iclamp by forcing aluminum foil into the
. grooves above the strips.

Next, fabricate the typewriter plat-
forms, then install all the extension slides.
Carefully review the drawing to determine
the precise location of all these slides,

tincluding the different setbacks required
ifor the sliding typewriter platforms. As-

POPULAR MECHANICS ®» NOVEMBER 1986

MODEL #1120 34988
Handmade in ltaly
Side Opanimg B3
Brass Linad, Pearl Handle
Biue, Grean, Red,
White, Black

—

MODEL #2817 $38.95
Glearming Brass & Hardwood
Brushad Stainless Blade
Side Opening 745"

Laver Hunter

MODEL #1189 S38.85

Genuine Stag wiShotl-Shell Puller
lalian Mada Tvs"

Lever Side Dpening

All Genuine, Automatic,
And Completely Finished.
Sold in Legal* Kit Form

THE EDGE COMPANY

PO BOX 826
BRATTLEBORO, VT 05301

CALL TOLL FREE
1-800-445-1021

Sand lor frea catalog!! Hundreds of unigue
maodels in full calor,

*Attn, Colectors & Spodsmer: Though legal in pars farm, in
carain areas ihe compistion ol these kits may wolabe cantain
laws. Please check your area before ondering or assembling,
a3 compliance with ary such law is the purchaser's
reaponsibility.

GET THE EDGE!

tow

MODEL #8600 $39.95

Duty All Steal
sign
anl Opening 8%

The Edge Co., PO Box 826, Brattleboro, VT 05301 |

Desier Prices On ﬂ:::.ﬁ“’;auo—us 1021

Piease Ship The Follawing ltems:

Modal i oty Modal # Qty.
Madel # Qaty. Modeal # Qty.
Maodal & Model @ aty.

Oty.

Add §1.50 Per Kit Shipping and Handling—Allow 10 Days Shipping
{1 Gheck or Monay Crder Enclosad Total 8
O Visa'MasterCard & Exp.Dmte_______
O con.
Nama
Address
City. Slata

| cartity that | am ower 21 yoars of age.
Signature

Mot avallable whare prohibited b
military and police waivers and

Zip,

Data

law. Inguire about special
iscounts,
PR

n.rmy H-nq« Olive Drab

b

Hava ail the pure, fresh water

you want
FREE!

You can drill

a water well in
your backyard
next weakend!

Over 99,000
home water wells
drilled this easy,
low-cost way
since 19621

CALL TOLL-FREE
-800 821-7700
{Ask for Operator 5133)
i Comnane i e
Andarson Road
Opslika, Alsbsms 36802

Pigage mail your FREE Brochure.

Priri Nama

A RS

et s o)

Cary/ S I

30 Ways to Help
You Qualify for
the Job You Want

Free Facts aboul Career
Diplomas and Dagrees

Mow al home in your spare
tima, without any previous
experience, you can train
for a8 money-making career
.-even gel a Specialized
Associate Degree. Call or !
send for frea informaton on he canser rmad lha:
interasts you maost and how 10 train for i

ol 1-800-228-5300 %t

TOLL CALL ANYTINE—24 hows & diy 7 Syl b wes
FREE Mo 081 No obepalon. Ko saesman will wed

1 == == (JA MAIL COUPON TODAY = == =
] International Correspondence Schools
Dept. PBSAB, Scranton, PA 18515 I

I ang free facts on how | can study ai home for the
carear | have chosen. No obligabon No salesman I

l will wisit. CHECK OME CAREER
ASEOCIATE B SPECIALIIED

l These courses are olfered by 105 and Morth m-mm-we

1N SPECIALIZED |
I BUSINEES DEGREE TECHRMOLDOY DEGREE
" Burses s, Muragement 'Hru'u“rlﬁlEnu -] I
L9 neain
|l E hccmmg Teunngiogy
Busmess tn'rmﬂ | Cal Enqineerng Technology l
I wrih olon < Miskeang Eecinga Engineersg
Busaess M i gy I
wrth option o France Dechioncs Technaiogy
l — LAREER DIPLOMA PROGAAMS
] cuvunlr Programesng Elecirazan I
l | High School Poitce Scency
| Carinphourmel Coskng 1 Adt |
I _| Miprocomputer _ | 5mall Business Masapement
Bast Machanics Wildirks Fanesiry Conges walion I
| Bogkiseping Mechancs
I Holel Restagran asagement || Gen H.Er.lr '
_ ] Dratting
I | e Conditoneng & I Immq
Relrgeraton ] T'u' l
| Electronics: 'l'mrurp mstarrl

B -
I -I[IDHEH- I
| CmysTaTe 21e
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GENEVA WOODWORKS
Specializing in hard-to-find,
difficult-to-make HARDWOOD
PARTS. LOWEST PRICES...

# Plans and Kits

Unique TOY PARTS
Spindles * Candle Sticks * Finials
Carved Wood Appliqgues += Dowels

Shaker Pegs * Wood Knobs
Toals * Finishing Supplies = And More!

Name
Address
City. State, Zip

GENEVA WOODWORKS

DEPT. 1502 M. Elkhorn Road
PM116A | AKE GENEVA, WI 53147

WOOD PROJECTS FOR FUN & PROFIT
For Yolume Pricing Write or Phone Today.

\ 1-414-248-3883 iz

Gun Cabinet
Full-Size Professional Plan

Keeg up ln tighl guns
displiyed behind 2 locked
glass doors of ihis handgems
piece. The base slorage
section haz we doors that
Inck separabeby. Make in any
hardwaad snd finish in $uil
your decer. Miakes  line
Display or Curio Cabinal
Dwerall gize: 370" wide and
T3 high

Send for
Plan #320 $11.75

CATALOG only 52.00 ||
{refundable)

180 diil.. full-size
prod. furniture plans

(cataiog fres with orderh

FURNITURE DESIGNS, INC. Depl.PG1E

1827 Eimdate Ave_ Gienview. IL GO0ZS
13 657752

Children can ride BIG TRAIN by sitting on
the box eaf. Ths is not the wsual pull tov,
The engine is 31* lang and the box car and
caboose are each 20" in lenath. A areaat toy!
Plan Mo, 18009.....812.50 Catalog...$1.00
Check, M. L \risamﬂ(: [516) 462-6228

1T

ARMOR, Dept. €, Box 445, E. Northport, NY
120
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13 To assemble drawers, first join sides
to back with glue and nails. Then, shide in
bottom-—without gluoe—and attach front.

15 This guide system allows vou fo easi-
Iy cut grooves across the entire face of the
door panel using a router and straight bit.

R ——

17 Support door, then mark location of
hinge-mounting blocks, [lse masking
tape so mark will read better.

semble and mstall the gravity stop, then
temporarily install the sliding platforms
and check for fit. When satisfied, remove
the platforms for finishing. Install all the
drawers on their appropriate shides and
check each for proper fit, The shides allow
for some adjustment in both dimensions.
When satisfied with the drawer alignment,
dttach a drawer face to each front.

To do this, begin by driving two brads
through the back of each drawer front at
the precise locations for the screws used
to join the two. Stop when the points
project slightly through the front surface,
Then, align the face over the drawer front
and press it onto the brad points, Remove
the face and find the registration points left
by the brads. Remove the brads, then

14 Once the drawers are installed, posi-
tion the drawer face and check for fii.
Trim, if needed, then attach to drawer.

= L

16 Cut thin strips of walnut, seak ends in
water, and bend to shape. When dry, glue
into grooves and hold with foil.

18 Attach mounting blocks to the side
panel and hinges to the door. Then, slide
hinges onte blocks and tighten screws.

bore screw clearance holes in the drawer
front and pilot holes in the back of the face.
Apply glue to both surfaces and join with
serews, Al this point it's a good wea to
remove all drawers for the finishing pro-
cess, then hang the door and sand the
entire piece with 120-grit followed by 220-
grit sandpaper. Remove all the dust.

For a tough, lasting fimsh that brings out
the beauty of the wood, we used Deftoil
Danish 04l Matural Finish. This is a tung
oil-enriched urethane resin that pene-
trates deeply and hardens the wood fibers
from within to provide maximum protec-
tion. The finish is remarkably easy to apply
as there is no problem with dust, streaking
or rumning, Two coats are applied and
wiped, as instructed on the can label. PM
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The Excitement Is

Building!

Only /

$1.50 o

From a tool box to a storage shed, a doll
cradle to glass cabinets, our catalog has

plans for you in these areas: # Fine Furniture .

. Sheds» Kids' Stuff *» For Your Work-
shoglf isure Time * Qutdoor Living

us, choose from hundreds of reprints
and books on car care, home maintenance,

boating and more. Send for your catalog today
and experi the excitement that comes

from building it yourself,

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

Colonial Style Garage/Barn—Huge cnough
to hold two full-size cars in ils two separate

5. The structure measures 24’ x 26" with an

ditional 350 square feet on the second floor,
A d-foot recessed walkway aiog the side pro-
vides excellent space for wood and garden
equipment, and a 3-foot overhang in front
keeps snow from accumulating against the

garage doors. Plans include an 8- instruc-
tion manual and 4 blueprint-size 1 sheets
with: ® Overall perspective * Basic wall

building steps * Construction details for fram-
ing loft, floor, roof and end gables » Exterior
finishing details and suggestions for alternate
versions of the barn. Materials list included.
(PL-1Z77—$30,00. Each additional plan $2000
when purchased with first plan.)

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

Papular Mechanics i a publicatan of Hearst Magazings,
a Division of the Hearst Corporaticn

Barn/Garden Shed—Combines roomy stor-
age sgce for yard equipment with a pleasant
area for gardening activities. Measures 12" x
16" and has an upper loft for about 380 square
fect. Wide barn doors at one end allow you to
rol in bulky equipment, and a sheltered alcove
with a potting bench and storage for garden-

ing supplies lets you work while shielded from
;1#5?}3 rain. (PL-AIZT8—$10.50; 2 plans for

Stowaway Picnic Table—A clever one-piece
design made from long-lasting redwood. After

the picnic season, just fold it up for convenient
indoor storage. Easy to build. (PL-1716—
£5.95)

Model S5 United States— The glorious, rec-
ord breaking flagship of the U.S. Merchant
Marine. Though now retired at Norfolk,
VA, no passenger ship has ever approached
her top s . The professional gquality
maodel is described in detail on 3 full size

blueprints. Owver 2 ft. long of wood and
metal. [PL-1200—%9.95)

5
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Adirondack Lawn Furniture—This tradi-
tional Adirondack furniture is as durable as it
is attractive. Crafted of hardwood, each piece
is carefully sanded, then assembled with water-
resistant glue, sealed with wood preservative
and painted—all 1o make them withstand the
rigors of outdoor use. Plans and materials list.
(PL-1751—585.95)

Portable Center—Unscrews from the
wall to move when you do. Plans feature a recep-
tacle for the iron, a fluorescent light and storage
space for all materials. The immnl%obnard folds
up behind louvered doors. (PM-1005—%5.95)

Bookcase Wall—Turn your wall into a great
display area for books and other items. Our
bookcase goes from floor to ceiling with out-
ﬂ-sighrmﬂﬁspaﬁ' on the bottom. The five
cabinets can be adjusted to any width to fit
your wall. (PM-1008—%5.95)

Redwood Patio Furniture—Six durable,
lightweight and handsome pieces—barbecue

cart, chaise, coffee table, telephone caddy, tray

and planter. All are designed to withstand ex-

posure to sun, heat and moisture and to be free

of blemishes and warps. Build them for your

Eg , patio, deck or sunroom. (PM-I013—
]

Tool Chest Made
from ch wood
and durable
enocugh for a
professional
o nter.
Foehank
ingease, it's
Eguaﬂy two
boxes. Well or-
ganized hand tool
compartments al-
low easy access.
Excellent construc-
tion absorbs moishure
and protects tools from
rust. Abso indudes [.‘LII'I\- fior
a dolly. (PL-1745—84.95)




Gustiwcod AUTO RESTORATION TOOLS

_Sandblast Away Rust

Dur sandblaster is field proven (thousands in
use) and priced right. This sandblaster gives
you the ability to remove rust, scale, paint and
cormsion in minutes. Also doubles as air
gun ./ degreaser for cleaning parts.

The Eastwood sandblaster package includes
all-metal power (same as used on our larger
umits), ten foot hose, 14° pickup tube, spare
nozzle and complete instructions. Just attach
to 1 HP compressor, insert pickup tube into
sand or other abrasive and vou're ready.

8532 Sandblast Gun .............. $35.95
8534 Sandblast Gun & Hood ....... $49.95
Basic Body Solder Kit

Everything vou need to make real metal re-
pairs on rusted areas. Includes 2 Paddles: 1
Flat, 1 Half-Round, 1 Ib. Tin of Tallow; 1 Ih.
Tinning Butter; 5 Acid Brushes; 14" Flexible
English Body File; File Holder: 4 Sticks Body
Solder and FREE Copy of Auto Body Solder
Book.

6730 Basic Body Solder Kit
6400 Body Solder ¥ 1b, har

FREE!
Eastwood
Catalog

Fill in Coupon

| 6601 Auto Body Repair—professional

Smooth Dented Body
Panels In Illinutes

Servations shrink dents withow! removing metal

Just attach this 97, 18 gauge stainless steel
disc to your heavy-duty body grinder and you'll
level stretched metal to its original factomny-
smonth shape. The secret’s in the unigue blade
that creates heat to shrink metal back into
shape, It has a %" arbor to fit standard grinders
(maximum speed 8000 r.p.m.; 5000 r.p.m. ideal ).
T001 Shrinking Disc

.............. s

Cut Spotwelds In
Seconds

Line up Cunts fop layer anly

Remowve spotwelds without cutting through
the lower panel. 47 arbor has adjustable pilot
to insure perfect cuts without damaging metal.
Pilot pops out slug after cutting. Waorks on air
and electric drills (900 r.p.m. max.) with 4"
chuek. Use with sheetmetal up to 3/16%,
3219 Spotweld Cutter .......00ves
3220 Replacement Cutter

il

Auto Restoration Books

Here's a selection of the most popular
restoration books in the Eastwood library,
6602 Key to Metal Bumping—how to use hod:.r
and fender tools .......00000.
6800 Auto Restoration Tips and Tech mq‘uﬁ-—
A favorite reference book!

: " 6645 Auto Body Solder—the Bible of bod;&

solder repair work

technigues explained

Remove Rust Without
Harming Good Metal

—=

Oxi-Solv removes rust
and corrosion fast on any
metal, Just spray, dip, or
% brush on and see it
| work!! Oxi-Solv is non-
flammabhle, non-toxic,
non-caustic and odorless,
Extra bonus: After
remaoving rust, Oxi-Solv
gives a zinc phosphate
coating to metal for
| better paint adhesion.
- .~ Reusable.
3430 Oxi-Solv, 1602, ..uveernrnnnes $8.95
3432 Owi-Salv, 1 gallon

-----------

24" Sheet Metal Brake

This is a heavy-duty auto shop brake for
panel fabrication. Will form angles up to 907 in
metal 24" wide with 18 gauge thickness. You
can form narrower widths on heavier gauge metal,
All welded steel construction with reinforce-
ments to eliminate lifting and “bow”. Mounts
in any shop vise with a 2 opening and can be
set up in minutes. Just insert metal, clamp
holding bar in place, and lift handles. Produces
asharp, clean bend in steel 2nd aluminum. Two
5" C-clamps required for use (not included).
Weight 26 Ibs. Minor assembly required.

6268 24" brake .................. $49.95
6271 Setof 2, 5" clamps ........... $14.75
High Temp. Stainless

%nf For Exhaust
Systems

Our unique formula of corrosion resistant
stainless steel leafing pigments bond to a metal
surface to bleck out rust. Unaffected by the hot
and cold cycles of automotive use, this coating
will last for vears.

Easy to apply, just clean the part with a wire
brush. No primer necessary, Can be hrushed,
air dries in 60 min., and cures in use to
maintain its maximum hardness and durability.
Complete instructions on can, 1 pt. can.

1256 High Temp. Stainless
Coating

TO ORDER
CALL TOLL FREE

1-800-345-1178

IN PA.
(215) 644-4412




AUTO RESTORATION TOOLS
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Spot Weld Perfectly
In 6 Seconds

Converts an Arc Welder to a Spot Welder

It welds any steel between 18-26 gauge.
(Auto body sheet metal is between 18 and 22
gauge). Ideal for welding replacement panels,
fioors, brackets, clips, braces, etc. Welds from
one side so it can even do blind panels that or-
dinarily can’t be spot welded. Comes with two
pressure heads — four prong for control on flat
areas and two prong for reaching into edge and
recess work. Proper replacement electrodes
available through Eastwood. Cun comes com-
plete with connection wire, spare electrode, 2
pressure heads and complete instructions.
Hoak it to the electrode holder of your AC arc
welder (set at 50 amps) and ground Lo car bady,
4355 Spot Weld Gun vvvvvvriarness $35.95
4321 Package 10 electrodes ......... $9.75
4343A Powerpack for spotwelder, ... $119.00
(If vou don't have an arc welder)

Flangers Fnr Flush Welds

Offsef Gives
Smooth Lap Welds

Adjust tool to metal thickness, flange repair
area and lay in patch panel. Lets vou weld
flush with body metal, which minimizes grind-
ing and filling. Works in tight areas and on
mcum Perfect results with very little

6286 Panel Flanger $290.95
Prices in this ad supercede those of previous Eastwood ads.

Convert Your Arc Welder For Mig-Like Results

Maost arc welders have been designed for
joining W" metal; our stitch welder attachment
controls welding heat to produce smooth, even
welds on body panels — limits distortion and
bum-through.

The current’s directed through an electrical
solencid and diede circuit. The solencid, which
pulses thousands of times per minute, gives
vou normal welding amperage while allowing
you to weld thin pieces. Although the arc never
appears to break, the reciprocating electrode
action pulls the electrode in and out of the
weld puddle to limit welding heat.

Welding's easy: once you strike the self-
starting arc, lay the rod on the metal and let
the machine do the work. Resulting bead is

smoath and even, with slag coming off in large
pieces. Easy to master with practice.

The stitch welder’s five foot power cord at-
taches to any AC. arc welder's electrode holder
(must run at B0 amps or less). Uses arc welding
rods up to 3/32" steel and stainless. Tool body
cast aluminum with vinyl insulated grip for
positive control Electmdes held with set screw
and can be easily rzplared. Designed for vears
of trouble-free service.

4369 Stitch Welder $59.00
4372 Arc Welding Rods (2mm dia, 3 Ib. pke.
approx 120 rods) designed with special flux for

...............

FREE!
Eastwood
Catalog

Fill In Cuupml

| Nibbler Cuts

Ouir nibbler cuts curves, straight lines — any
shape vou need. Leaves flat, no-distortion,
hurr-free finish. Uses less effort than ordinary
snips. Chromed steel construction with cush-
ioned vinyl grips. Heat-treated tool steel jaws,
Cuts up to 18 gauge steel, 16 gauge aluminum.

Jaws replace easily.
G281 Nibbler ......coovvnviiniess $28.95 !
6284 Replacement Blades (pkg. 2) .... $9.95

& 1986 Easthill Grouwp Inc.

welding sheetmetal ................ $8.95
4343A Powerpack for stitch welder. . $119.00
{If you don't have an arc welder)

TO ORDER CALL TOLL FREE

1-800-345-1178

IN PENNSYLVANIA: (215) 644-4412
20 Day Money Back Guarantee

:Smd me the following: Code #1C2TPMB6G

i Company
1 147 Pennsylvania Ave., Box 206
I Malvern, PA 19355

1
i
: Item(s) # 5 :
|—ltem(s) # % :
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i
{Packing and Guaranteed Delivery Charge H
1510010 20005350 4001 1o 50.0054.%5 :
0001 0000515 S0 TRODSEM 0 |
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A striking mahogany sideboard
for china, linens and silver.

BY NEAL BARRETT

sually, a sideboard is
considered a compan-
ion piece to a dining
room table. As such,
people frequently pur-
chase both as an en-
semble, along with
chairs and possibly a china cabinet. But
this doesn't have to be the case, espe-
cially these days when so many people
prefer an eclectic decorating style,
Now it's not uncommon to see a pine
wardrobe housing stereo equipment in
the family room, or a Queen Anne
reproduction end table next to an over-
stuffed contemporary sofa.

Because of this, we thought it worth-
while to build a sideboard with gener-
ous open storage space so the piece
could be used in other rooms just as
easily as the dining room. And in the
process, we feature some high-class
veneer work with some truly spectacu-
lar fiddleback mahogany veneer. As

you can see, the basic design roots of
this piece come from the Mission furni-
ture style, but we hope our refine-
ments have brought the piece nto a
more contemporary environment.

Stock preparation

Begin by preparing the solid stock. Cut
pieces to rough size, and joint and
thickness plane to specified dimension.
Then, cut legs, stiles, rails and stretch-
ers to finished size. Rip the top frame
pieces and edge banding to width, leav-
ing them to be cut to length later.

Cut the plvwood pieces to rough size
for the case bottom and partitions and
back. Using glue and clamps, apply the
edge banding to the front edge of the
bottom and partitions. When the glue
has dried, use a sharp plane to trim the
edge banding flush to the surface of the
panels. Then, cut all plywood parts to
finished size.

Using a router with %i-in. straight
bit, cut the stopped dadoes in the
bottom for case partitions. Use a sharp
chisel to square the end of each dado.
Next, use the band saw or sabre saw to
cut the notch in partition tops for the
front and rear stretchers. Then, cut the
notches in the boltom front corner of
the partitions so they will fil into their
stopped dadoes. Complete the parti-
tions by cutting the stopped dadoes for
the horizontal drawer partition.

Next, cut the nmotches m bottom

panel and top stretchers to accommo-
date the legs, and cut the arc in the
front edge of the top stretcher that
serves as clearance for drawer access.
Rout a rabbet in the case bottom to
receive the back.

Clamp each rear leg between bench
dogs and rout a stopped rabbet to
receive the case back. Then, readjust
the router, and use a Y-in. straight bit
and edge guide to cut the stopped dado
in each leg. This groove will accommo-
date both the rails and the side panels.
Also, cut the mortise in the legs for side
stretchers by boring overlapping holes
and squaring them with a chisel.

Install dado blades in a table saw and
make these culs: the panel grooves in
the door rails and stiles; the panel
grooves in the side rails; the spline
grooves in the top frame member; and
the spline grooves in the side rails.

Adjust the dado blades and cut the
tenons on the ends of the side rails,
side stretchers, bottom stretchers and
door stiles. Complete the tenons by
cutting the proper shoulders with a
sharp backsaw. Then, use arouter with
a slotting bit to cut the spline grooves in
the top panel, the bottom panel and the
ends of the top stretchers. Sand all
parts smooth with 120-gnt sandpaper,
then begin assembly.

Glue and clamp the case partitions to
the horizontal drawer partition. When
dry, glue and clamp the case bottom to

DENGN: MEAL BARRETT. COLOR PHOTD IR ROST. BLACK-ANDWHITE PHOTCH: NEAL BARRETT

TECHAICAL ART ELIGEMNE THIDMPRORM

for use as a dry bar. It features three roomy storage compartments

I Designed as a dining room sideboard, this versatile piece can also be outfitted

and a large center drawer (above) for silver and other utensils.
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Woodworking Guide

1 Cut mahogany plyvwood to size for the
bottom and interior case partitions. Glue
and clamp edge banding in place.

4 Using a router and siraight guide, cut
stopped dadoes in the bottom and parti-
tions, Square dado ends with chisel.

the partitions and glue and screw the top
stretchers in place. Check the assembly
for square before you set it aside.

Now, you can begin veneering. As pre-
viously stated, we chose a fiddleback ma-
hogany veneer for our project. Generally,
veneers are sold in sheets from 1 ft. to 16
ft. long with the width changing depending
on the species. The amount of veneer
necessary for a given project will vary
according to the lengths and widths avail-
able and the pattern you want to achieve.
Probably the most common pattern is
bookmatching, in  which consecutive
sheets of veneer are joined together side-
by-side to form a mirror image of the grain
pattern. This is the method used on this
piece, Keep in mind that you must veneer
both sides of the panel; therefore, we used
a less expensive backing wveneer that
matched the density of the face veneer,

Begin by cutting the sheets to rough
length using a utility knife and straightedge

2 Cut appropriate notches in bottom and
partitions by hand or with a band saw. For
latter, use stop block clamped to table.

5 Cut legs to size, then using router and
guide, cut stopped groove in each leg.
Groove accepts side rails and panels.

guide, Score the veneer twice and lift it to
separate the pieces. Arrange a straighten-
ing jig by placing a flat panel with a
straightedge at least as long as the veneer
on the worktable. Place the two sheets of
veneer you want to match on the panel,
overhanging the straightedge by about %
in. Clamp a board over the veneers with its
edge held back from the panel's straight-
edge. Use a router with a flush trimming
bit to trim the edges.

The veneer is temporarily joined to-
gether using preglued veneer tape, avail-
able at veneer suppliers. Wet the tape with
a damp sponge. Hold the pieces in proper
alignment and apply the tape as shown.

Cut the plywood for the veneered panel
slightly oversized to allow for trimming
after the veneer is applied. Keep in mind
that these days most Yi-in.-thick plywood
actually measures somewhere between
16 and %2 in. thick. Because of this, once
our panels were veneered on both sides,

3 Using a router and edge guide, cut a ¥
x Yein. rabbei—for the case back—along
the back edge of the bottom panel.

6 Cut all necessary tenons on side rails,
case stretchers and door stiles using dado
blades in a radial-arm or table saw.

they still fit in the Ys-in.-wide grooves that
we specify. If you use full Y-in.-thick
plywood, increase the width of all case
grooves and tenons. Also, be sure to orient
the panels so that the grain on the plywood
runs at %" to the face veneer grain.

To apply the veneer, an adequate press
must be constructed. Make top and bot-
tom cauls of ¥i-in. flakeboard shightly larg-
er than the panel size. Then, cut some
slightly crowned battens as shown in photo
No. 11; they will bear on the cauls and
distribute the clamping pressure evenly.

Begin by covering the bottom caul with
waxed paper and laving down the sheet of
backer veneer over the paper. Using a
small roller, spread glue over the entire
surface of the plywood panel. Then, place
the glued surface onto the veneer. Apply
glue to the top side of the panel, and place
the face veneer, taped side up, onto the

Texi conlinnes on page 130;

fechwmical art on page 129)

MATERIALS LIST—SIDEBOARD
l{ey '\]n. Size and description (use) HI 1 % = I6% x 250" muhogany plywesd R 4 ¥ 2 I3 x 13" mabogany (middle
1% = 1% = 35W" mahogany (leg) { itinn) chor radl)
H.E 2 ¥ x I x 356%" mehogany (leg) H2 1 VYex ¥ = 25%" mahogany (edge bami) 3 2 W ox 10 o« 16T veneersd plywond
Bl 2 % = I% x 164" mahogany (side rail) I 2 ¥ x 16% = 1T%" veneered plywosd {midddle door panel)
B2 2 % x 1% x 164" mahogany (side raild (zide) T 2 ¥ 2% = Wk veneered plywood (side
o 2 * 1% = 164" mahogany (=ide J 1 W o= 19 = 57% mahogany plywood dosor panel)
stretcher) (back) U1 2 ¥ o= 1 = 6T hardwood (spline)
D 3 % o= 1% x bYW mabogany (bottom K1 1 *'r& = 12¥: = 5 veneered MDF* itop) Uz 2 4 =1 x 144" hardwood (spline)
stretcher) K2 2 w X3 % 61" mahogany (gide frame) Vl 4 V= % x 3 hardwood (apline)
El 1 % x4 = 584" mahogany (top atretcher) K3 2 "‘-' w8« 189 mahogany (end frame) V2 2 4 W o 1Y hardwood (spline)
E2 1 % x4 = 58% mahogany (top stretcher) L ' 1 x 3 = 3" mahogany (drawer front) W H ¥ = 1% Noo L-4T knife hinge **
Fl 1 % ox 17 = 584 mahogamy plywood M 2 % = 3 x 164" mahogany (drawer side) X Colonial bronme No. 170 door poll **
(hottom) N 1 Wxdx2r ¢ (drawer back) ‘1' ruql W Mo, 5|-i1.ucm's
F2 1 % 1xbgw y ledge band) i 1 W = 16 = Z8W- ¥ plywood V' Na, 8 th serews
Gl 2 % = 16% = 19" mahogany plywood {drawer bottom) ] . MDF stands for medium-density fberoard
{partition) P 8 ¥ o 1% = 16%" mahogany (door stile)  ** Available from Larry and Faye Brusso, #3812
Gz 2 * % = 1R mahogany (edge band)  Q 4 ¥ x 1% x 154" mahogany (gide Cass Elizabeth, Fontlac, MI 48054, or George
G 2 Vw1 w17 mahogany (drawer spacer) rail} (rordon, Box 144, Pittsford, NY I-I-:S-l
| 2
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You've left that red dune buggy eating your
dust, and you've got your pedal to the

metal down a rocky straightaway. Heading
towards the despest ditch you've ever seen.
You only have ten seconds to wonder why
you're doing this and then you're airborne,

bracing yourself for a bone jarring crunch,
You land - those new shocks were worth every cent you paid — and
dodge & tres, splash through an ocean of mud, slide across a grave!
strewn grade, and start up the face of Suicide Hill. Halfway up the
treacherously steep slope your wheels start 1o spin - you're losing
your traction — and then those huge knobby tires catch, digging in

and sending you up and over the top!

No, this isn't the finals of the Baja 1000. But it can be your own backyard,
if you're ready for the excitement of Radic Controlled off-road racing.
You can do things with a radio controlled car you've only dreamed of
doing in your own car. And you can do them anywhere - on sand,
rocks, mud and dirt, even at the beach. With your hands on the radio
controls, RC cars will do exactly what you command - within the laws

of physics and gravity, thatis.
THE BIG BEAR

Start your racing career with the Big Bear Datsun, a competition crush:
ing. foot stomping off-road pick-up truck from Tokyo Marul of Japan
With heavy duty spring suspansion and a high riding. foot wide whee!
base. the Big Bear eals rocks and two foot drops for breakfas!. It's got
gigantic semi-pneumatic tires with deep "v" shaped treads and a tough
steel coil spring front bumper far those unavandable obstacles

YOU'RE DRIVER AND MECHANIC!

You'll get to know your Big Bear inside and out because you build it

Big Bear Kit Alone - Length 143&"/Width 12"/ Height 9%2"/Scale 112

from a kit, with crystal clear instructions and exploded diagrams that Tokyo Marui Kit No. M159RCA/Mtg. List Price $8995
make consiruction a snap. You'll insiall the 7 gear differential set and Qur Price $79.95

the high torque Mabuchi "Black” RS-480 engine. Don't worry about
fune-ups and repairs, because buikding your car 1s on-the-job training
as an AC mechanic, and changing an engine takes only a scrawdrniver

For the thrills and chills of a great sport, there's nothing like Radio
Controlled off-road racing. We'll make it easy for you to get starfed
Qur special offer includes everything you need lo kick up alittle dirt
Big Bear 1:12 scale off road pick-up kit (B895 value), Two Charnnal
Car Radio Control Set (85885 value). Rechargeable MiCad Battery
Pack (£34 95 value), Universal Quick Charger for MiCad batteries
($3995 value) . ALL FOR ONLY $16885

To order your Big Bear, just il out and mail the coupon. For fastest
service on credit card orders, call

800-228-2028 ext. 36

24 hours/day
In Mebraska, call 800-642-8300, ext. 36
FREE with evary order

Model Expo’s full color Radio Control catalog filled with the
most exciteng RT Cars and Boats avadable anywhare

Model Expo, InC. 23.ust Road. Fairfield, NJ 07007 L

Big Bear Special Introduciory Package (Kit. Radio. Battery and
Charger) Order Na. M104/ Total Value 522480

Specially Priced at only $168.95! L
AN "EVERYTHING-YOU-NEED" SPECIAL OFFER! ™ GEEEIEXPO, INC. 23 et Fosa, Fartela, N J 07007

YESI DEPT. PM-1168
: I'm ready for the thrill of Radio Controlied

aff-road Racing! Please send me the following

____ Big Bear Special Introductory Packages (M104) a1 516995 ea,
—_ Big Bear Kits (M159RC4) Alone at 7995 ea.

— My check or money order is enclosed.

[Plaase add §7 50 fo¢ shippeng and handing M. residents must aod 8 sales e )

I
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|
|
I
I
I
Charge my credit card Masiescard [ s amarican Expross 1
|
|
i
I
|
|
I
|

Aol ha. _ e - Exp Diale _

Sigrature ——— e L ————
Mame e ——- —_—
Address E— —
Ciy : e —

Stme — Ip
H mot comiplebely satsfied, reburn your purchass o ig ofginal condilion wkhin 20 s
for- @ full rehund
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FORD DRIVERS...HARD TO SEE

-
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L
T —— T e — :
BECAUSE OF STEERING WHEEL? !
BLIP makes it easier. BLIP optically moves HI BEAM [
derwrvaand. Lets you sae HI BEAM thru sieering wheal. [
Fils Ford trucks 1880-B6, ]
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SSTHE SOURCE
T WO HIMTHEEKS TOOLS & TLARDW ARE
7305 Boudinot Drive
Springfleld, VA 22150

FREE FREIGHT

" geodae

Send me
I Burpee’s free 1987 |
| garden catalog!

1
1
i
i
1
1
1
1
i
i
1
I
I
1

| It’s packed with over 400 vegetables and I .
600 flowers—including new varieties i
i

{ I
]

i

n

]

i

]

i

i

]

]

i

US BOO-452-9999 VA BOO-468-1778

F100-250 and Broncos
Abraciive.

Attaches in a ji

Mo lools

PATENT PEMDOING

and Burpee exclusives! Plus fruits,
shrubs, garden aids, and mort" Send for

' yours mow! e ] l
[ . i n

Send $6.95 check or money order, plus $1.00 shipping
and handling, Tonnessee resigents add $0.54 tax
Allow §-8 week s for delivery.

Mame
Address
City/State/ZiP

With AMANA 80 ATHB BLADE $218-

$359-

—_—

Send Toc BLIPCD  BOK 134 EWKE'I'ILI-E.THM'IH‘H-J Ppd

-l Wik EXTRA

il -

L o e

Buy Direct...And Save 1 —
from the original manufacturer A F e BEND $3.00 for CATALOG

A’ “s o
Clip and : : Setien 3 u-up-u:m | @
I matl today! I Repair parts and accessories for
' Atlas 6” and 12 lath %-'&‘”"“"ﬂ
I W Atlee Burpes Company l tlas 6" an athes P
33175 Burpee Building Atlas mills and drills R s st E‘H&”,j;‘;‘,
Warmninster, PA 18974 - profit, §80.05 & up! WHITE'S ELECTRONICS
i || plus Craftsman Model 101.___ lathes Dept. P45 et o OR 3198
N .
I i 1Fiease prierh I Parts for CIS].I&]'IIE lathes and dl.'ﬂisr At Last & New Amazingly Simple
w"”‘ Colchester lathes, Edwards shears and presses, | GAS TURBINE
I City l Jakobsen grinders and Bumerd chucks, JET ENGINE
State Eip CALL or WRITE TODAY ;.:"FE.‘ [ ."p.a.-. -F -y
(11 you ordered from Burpee in 1086, your new catalog CLAUSING INDUSTRIAL P.O. Box 877 a0
' e y ambmmimve mobby wEB, Stusen
I will b siesit .amwlml-hl:if:::r:‘ww . SERVICE CENTER Coshen. N 46526 ?@Eﬂ -.:: lmn:ul curdir

Teleghone 219-533-037 1 B o

u amd phabos
SAVOY SCIENTIFIC

19,400 BTU Portable
Kerosene Heater

Con be vaed os primary heol covering ’
approw. &M sq. 1 Comenisntly sarves | .
a uﬂmmrv Pt ared'or amar- f Contractor’s ;

. Oty 3
i i W Saw Hydraulic Log Splitter

Features Built for professsonol & "
i Great woy to produce o full seoron’s wood
> Ih!;ulrnnllﬁ:::r,.;:*mn;::rb? | ‘ar.ﬁhdﬁwl- sy Feotures: ® Permanent hydroulic system. » Bated
x H s
nioon ver? G Lot e e W T
} . shut.- . #Fi. g
bergloss wick ®Tovpe & chocolabe — h 2 Jgf at 45%, F‘I:J HP ® Gulde radl Tor sccurate lag trovel ® Dual-purpose kon-
brown color, ®73°H « 185 Dio. #1 year igh torque motar far sure die. ®Meosures [owsembled: 47H°L x 20°W x 184°H,

v
: poEar - Jm RPM. Heowy cost iron tolsle men- :
FREE PLMP! Emited weorronty! rras TR 5 B 15 ohenirare i eron ®Wi,; 75 lbs. ®» One year warranty.

T%.Iél:f:ﬂ- s .IM; hui:ﬂl?ﬂﬂ wingss extend toble 1o 307 s o BIare-3T08
[:q.i‘_:pqu“zurﬂsgu?ﬂ! 99 Fealures: # Aluminum exfension wings are die ” o e
15 ik
. : s,up, & Hnnd.: $10.50 cast, # Dodo miert plate inchuded. ® Self align-
Price in Americol ing positive geip, rip fence included. ® Miter
gouge incleded. ® Steel blode guord hos view- -
Gﬂl‘dﬂﬂ c“ﬂ ng hole, ®Uses 107 blode (notincl ). ® 190 lbs. Emﬁ;ﬂ'

Compaors of $599.00
Accomplish more in less s Ovdar No. Generator
fieme, |eas affort with Fhis DI04
handy Garden Cart. Shipped Fri, Collect
® Heawy-duty steel front .HF
wpport  sysfem. ®250 TO PLACE AN ORDER please fype or prind clearly with slectric start, ®]-
Ik, cop. #1727 axterior |an sheet of clean paper) the aame & order ao, ol duplex & 1-740% duples recep b
grede plywood, weather itemis] olong with your name § ulﬂre“*Enr.ln“u ::::! ﬁ;'gzﬂx_‘:ﬁﬁ :T:"-E
pofed. ® 16" x 1.75 semi-pnewmatc check or money order payoble o Wheleiole : s
hr:: #7 sets of double steel bl:::nnq.-p in America, Inc. (be sre 1o odd ship/hend, chor ‘W!"f Lw "W s “’I'-' H.®Wi, 138 lby. @1 yr. FREE parts re-
soch wheal, ® Rust-proofed, metal ports. ® Axle placement 1) You con oo charge o MogterCard ar VISA, plocement warranty
& wheel design omsure perfect bolance. ® Cverall: 4871 « rit the oct, na. & exp. dabe and sign pour rame s499 Compare ot $1200.00

= . Allow 1-2 wis. for delivery. Add 3-3 wia, for cleor- T2
26°W x N HHL i.'u.uﬂ‘lﬂ:r' regured, ing of personal checks ond/or rt. collect items wﬁh ,,::*.mﬂ

49se oo o
Ordar Mo. D2244-1768 H
swones e roravs 520 Wholesale, 2\ merica, INc.

10 DAY NO HASSLE GUARANTEE 4T7T Menard Drive, Eou Claire, Wi 54702 Send $1.00 for the larest

If you're not completely satisfied with your purchase, returm Far eredii cord orden or more informotion coll: M.“‘n.m Catal
-Hnmpu-d!lw-min 10 days for o FULL CASH REFUMND (less .

p-n-g-! hondling). Returned product must be in original [~ 1'_ ) = _Inlr _I 5006 “mﬂ.:::dm.
il /| 1-800-826-3403
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WOODWORKERS’
SOURCE

The New
1987
Catalog

114 pages
of Veneears,
Wood Farts,
Specialty
Hardware,
Tools, Pulls,
Finishing
Supplies,
Books, Kits.
Plans and
more new
products.

[J 54.00 {2rd class)
1 52.00 [1st class)

54.00 rafund on firsd ordar

Mame

Address

Siate Zip

—

R

24801 Indlustrial Bivd.. Dept. 908
rbgars MM 55374

LL or WRITE:
Products Inc.,

|
|
|
|
|
|
|
| City
|
|
|
|
|
|

7 Rails need edge groove for side panels,
face groove for bottom and streicher
splines. Cut grooves with dado blades.

& To cut veneer to length, score the
sheet with a wtility knife and straight-
edge guide. Lift sheet to separate.

9 To bookmatch two pieces of veneer,
apply small pieces of veneer lape across
the seam and a full piece along the seam.

plywood, Cover the veneer with waxed
paper, followed by the upper caul. Place
the battens under and over the assembly,
then position the clamps. Start at the
center of the panel and tighten the clamps,
working toward the outside edpes. Let the
panel sit in the clamps at least four hours.
Then, tnim all panels to finished size.

Final assembly
Use the router and slot cutter to cut the
spline groove around the top panel and
along the inside edges of the top frame
pieces. Cut the mitered ends on the top
frame members. Then, join them to the
top panel with glue and splines, as shown,
Use bar clamps to hold the joints tight.
Assemble each case side, applying glue
only to the places where the rails and
stretchers join the legs. Do not glue the
side panels in place. They should simply

POPULAR MECHANICS ® NOVEMBER 1985



Woodworking Guide

1) When veneer is ready, cut core panel
to size. Then, roll glue over surface of

panel. o not apply glue to the veneer.

11 Place veneer on top of core panel,
then clamp in place. Use cauls and bat-
fens (0 ensure even clamping pressure.

-1"’ B

— —r .

12 Once glue is dry, remove panel from
clamps and scrape the veoeer off the
surface using a sharp cabinel scraper.

float. Next, join the case side assemblies
to the mtenor case assemblv with glue,
splines and clamps. At this point, attach
the back to hold the case square. Attach
the top by driving screws up through the
top stretchers. Assemble the doors, again
glumg only the mortise-and-tenon joints
and leaving the panels loose, Construct the
drawer, following the dimensions provided
in the plans. Attach the mahogany drawer
spacer 1o the partions with glue and
brads. Set and fill the brad heads.

Lay out the hinge location on the case
bottom and top, then cul the mortises for
each hmge and trim the doors to allow a
uniform Ys-in. space around the penme-
ter. Next, lay out and cut the hinge
mortises on the top and bottom edges of
each door. Attach one leaf of each top
hinge o the door. Install its mating leal on
the underside of the case top. Then, attach

POPULAR MECHAMNICS & NOVEMEBER 1984

KITCHEN

I‘u:rbl'lri‘

“I built my
successful
business in
the kitchen
remodeling
industry.”
AL Hrnis-

Bridgepart, Conn.

“As a dealer for Facelifters®, the
national kitchen specialist, | was able
to cash in on the growing billion-dollar
kitchen remodeling industry.

The proven and unique Facelifters®
product system is now available. And
coupled with their marketing program,
can help you every step of the way. |
know, because | live it. And their
franchise program will provide vou
with all the training, technical, and
sales support you'll need.

If you've got desire and drive, vou'll be
able to grab your share of this booming
industry...I did.” Art Harris

P (85
Call or write for your FREE no obligation
information packet: Facelifters, 83 North
Lively Boulevard, Elk Grove, ILL 60007

ot Free 800-322-3332

In Ilinois Call {312) 9819099

facelifters

This offer 15 made by prospectus only n states whene of o
reguired. and where Facelifters may lsgally offer & franchuse
Faceliftars is a mambe of Intermaticnal Eranchise Assocation

The Ultimate in

HISTORIC SHIP
MODEL KITS.

Plank-on-frame Construction

Send for 64-pg. Tull-color catalog
oniy 51.00

MAIL THIS COUPON TODAY!
MODEL EXPO, INC.

Dept. PM-1165
23 Just Road, Fairbald, N.J. OT007

|
1 Please send me a full color ship model catalog |
51.00 ks enclosed
I Mama I
| zdcress |
Ci 3
I !i::l' op___ I
I I

AVE ap d.rm- EA ﬁJ
| YOUR OWN & OTHER'S

nyle corpaoracion

The mation's largest manufacturer of
dehumidification dry kilns now offers smaller
systems to dry 300 to 10,000 board feet.
FOR INFORMATHIN
| 1-800-648-9200
| NYLE CORPORATION
{Box 1107F, Bangor, Me. 04400
£ms | 207-868-4335

CALIFORNIA REDWOOD
BURL CLOCK KITS

MAKES A
GREAT GIFT
Do it yoursedl
and save! Hand
sand and linish
a§ dasired.
Limited supply
- d to 6 weaks

| delivary.

Kil includes redwood burl drifled for clock; quartz
movement; hour, mmule, second hands;
numbers; instrections. Send check OF M/ for
£39.75 (CA residents add 6% tax) plus $6. 25
shipping and handling 1o

OLD TOWN WOODWORKS

P.0. Box 1848, Lemon Grove, CA 92045
SEND FOR FREE FULL COLOR BROCHURE ON ALL
REDWOOD BURL PRODUCTS




Enlarge Project Designs
Craft Projector is Simple! Fast! Accurate!

, Graph & Tracing Paper, Wood,
Other Surtaces.

Projects on 1o Drawing
=

Adjustabie lens anlarges by Iractions up 1o 374 times tor
:hﬂl size you wish! Copy unlimited ideas lor craft dasigns.
Enlarge patiams, designs, poraaits, siill fifes, landscapes,

photos, sliges, designs on coins and pewelry. Projects in

atl colors, not damage nal, Simphe. INSIruc-
ﬁ::m. Uaes household currenl 80 wall bulb. Send
$15.95 plus $1.95 shipping. 30 day monay back guaranise
Morion, Dept. GT-58, Box 2012 New Rochells, N.Y¥. 10802

AMAZING
SCIENTIFIC AND ELECTRONIC
DEVICES
LASERS. FHANRES i shink Wb, sosgsins
cuttimg. habipraphs . clos] waiinp amed visible leglin boani
applicatsm. FLARKA TORESAINE, FORCE FIRLIS Joes
WINGY, I0N AOTTUHES L RGATTNING GENERATION,
TELSA COHES, ANTEGRAVITY . MAGNETIC IMIRLSE
GUNS, INFRASONH™S aml DLTRASONK™ DEVICES
SHUE sl STUMN GUN PROJECTORS (o povsomail prodey
s SEE DN TOTAL DARKNSESS Lo BANGE MOICE
TRANSMITTERS, DMRECTIONAL MICHROPIHINES . TN

Pasming

THLSHS DETECTORS G st SATELLITE: Tv
FNERGY and INSECT RODENT KILEEES. REPELLURS
bt b Dwemie. SEND S1O0 O OCATALDKG 0 FLAKS

KITS ANTY COMPELTER ITEMS To)

INFORMATION UNLIMITEDR
BOX Ti6, DEFT MR
AMHERST. NH DMk

-

EARN UP T0
$20.00 AN HOUR

BE YOUR OWN BOSS AS A...
PROFESSIONAL UPHOLSTERER!

Owver 565 hillion 3 year are i'%ent by U.5. Consumers on
Home Furnishings. Of the 86 million households, esti-
mates indicale an average of over five pieces of furniture
per household. .. that's 430 milllon peeces of fumiure.
And for a fraction of the cost of new furniture, the average
American can have their old furniture restored o like-new
condition by a Professional Upholsierer. . . somenne like
You!

Yes, you can learn ail the short-cuts of rﬂgmie-ssmnm uphal-
stering and refinishing techniques in the comfon of your
gwn home. The Foley-Belsaw system of “hands-on" train-
ing provides ciear, sbep-ty-step instructions in the use of
tools and malerials on actual fumilure “kits”.. . il -
cluded willy Ihe COUTSE_ . . 50 YOU C3n 8amM a5 you leam.
Turn your spare-time into CASH restoring old cast-
offs picked up for a few dollars, into beautiful fumiture
worth hundreds of doliars anyone would be prowd to own
For frignds, relatives, neighbors. . . even community busi-
nessas: you'll find your skilts as & Professional Uipholsterer
in demand. Your spare-teme projects can easily lead fo a
rofilatie ruII-'IimesEusimsﬁ of your awn
ahgad! Send for our FREE Book Today! We'll rush you

il the details at no cost or obligation. Get the facts of our
30 FREE Trial Offer and find out how YOU can get
siarted for as litte as £25.00. Write 1o

FOLEY-BELSAW INSTITUTE OF UPHOLSTERY

80471 Field Building, Kansas City, MO 64111

__ MO DBUIGATION! NO SALESMAN WILL CALL!
[ FOLEY-BELSAW INSTITUTE OF UPHOLSTERY |
| 80471 Fleld Bldy., Kansas City, MO 64111
|

I ADDRESS

|
AGE I
|
|
|

— . — — — — —

A TRUE CLASSIC.

Uncompromising quality and authenticity, Our Jaguar 55-100 replicar is a more
affordable, and easier to build kit than vou would believe! Front engine and
YW models available,

TOLL FREE —

800-245-1310

N.Y. and CANADA — 716-684-1167

* ANTIQUE & C

Charge my: [] MasterCard

ySICAUTOMOTIVEINC.
100 Sonwil Drive, Dept. PM-1186, Buffalo, N.Y. 14225
L] 1 have enclosed §1.00. Send me your complete, full color brochure.
LIVISA [ Diners Club  [] American Express

Account Exp. Date
MName

Address

ity State Zip
Home Phone | i Bus. Phone ( i

L------------
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Woodworking Guide

o

13 Top frame members are joined to top
panel with splines. Cul grooves in mating
edges with a router and slotting cutrer.

14 Cut miters on ends of top frame mem-
bers using a miter box or table saw. Make
precise cuts for (ight joinis.

15 Clamp each door in vise, then cut
hinge mortises. Slide hinge in place, bore
clearance holes and drive screws.

both leaves of each lower hinge to the case
hottom. Lift each door inte place and slide
the post on the top hinge into its mating
socket, then attach the bottom hinge to
the bottom edge of the door,

Remove the doors and case back, then
sand the case thoroughly with 220-grit
sandpaper. We stained the case using
McCloskey's Antique Cherry #938 Tung-
seal wood stain, Allow to dry overnight.
To fmish the piece, apply two coats of
McCloskey's Heirloom Varnish, High
Giloss #0092, M

VENEER SOURCE LIST
® Bob Morgan Woodworkang Suppbes, 1123 Bardstown
R, Lossalle, KY 40204
B Certandy Wood, 11753 By Tree Bd, R 204, East
Anrora, MY 14052
® Constantine’s, 2000 Eastchester R, Bronx, NY
liMal
& Craftsman Wood Sesace, 1735 West Cortland Ci,
Addisom, 1L 60101
® Wood Shed, 1807 Elnmwood Ave., Buffalo, NY 14207
& The Woodworker's Store, 21800 Industnial Bivd,
Rogers, MN 55374
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Why Are We Giving Away
Famous Nationally Advertised™
DELTA-7™ Commando Knives™

oty $107?

 As part of a nationwide publicity campaign, a leading New York firm
will give away one million (1,000,000} of its most expensive field

knives—the legendary DELTA-T™ “Quick-Release” Commando

Knife™ for the astonishing price of only $10 each to the first one

3

million persons who return this publicity announcement to
;hr. cgénﬁpany address (below) before Midnight, December
1, 1986.

This original publicity ad
must accompany your reguest.
No copies or photostats.

Not a copy, this is the
genuine DELTA-7 Com- _
mando—1the same ]
famous “Quick-Release™ ¢ ]
field knife nationally
advertised in leading
media across America.
Now, for the first time
it's being made avail-
able to hunters, fisher-
men, scuba divers,
campers and outdoorsmen who seek the wltimare survival knife.

8% inches long and rer-r-r-r-r-r-razor sharp!

If you had to describe the DELTA-7 in just one word, that word
would have to be ... big! Each DELTA-7 is a whopping 8%
inches long—vet so perfectly balanced it cuts and thrusts like an
extension of your own hand. Heft this beauty just once; you'll
never want to put it down!

Each DELTA-7 double edge blade is entirely crafied from a
single seamless shaft of 420 molecular stainless steel!™ Thick as
a silver dollar at the spine, it’s tough enough to sphit wood or
shatter bone. Yet the edge is so wickedly sharp it slices thin as a
whisper! Serrations at blade base give extra cutting power.

But best of all, DELTA-7"s unigue finger holes give vou a grip of
iron even with wet and greasy hands. From cleaning a fish ... to
dressing a deer ... to fighting off sharks _.. to hacking down a
small tree—it’s all child’s play for the legendary DELTA-7
Commando Knife.

Instant “click-release’™ mechanism built into sheath

Click, Click—rthat guick! Thumb button on sheath instantly
click-releases blade into palm of hand without a second’s delay.
To replace, simply press down on bution. Blade automatically
resheaths itself—and locks!—just as fast. Special speed straps
(included) fasten sheath to arm, leg or boot for hands-free
operalion.

Little wonder that these are the fastest-selling (and most expen-
sive) hunting/fishing/ outdoor knives of their kind being offered
by this multi-million dollar New York firm. These DELTA-7
Commando Knives will nor be sold at this price by the company
in any store. There is a limit of two (2) per address at this price,
but if your request is mailed early enough (before Dec. 25) you

N\
=

o arm, leg or boot. Chek, click—that
quick! Press thumb button to acti-
vate instant “Quick-Release”
mechanism built into sheath.

may order up to five. Every knife is covered by the company’s
full one-year money-back guarantee,

To order mail this original printed publicity announcement (no
copies or photostats) together with your name and address and
$10 for each knmife. Add only $2 shipping per knife ordered.
{New York residents add sales tax.) Allow up to 6-8 weeks for
shipment. Make check payable to REM Lid. Mail to: RBM
Commando Knife, Dept. 114-122, Box 1710, Hicksville,
New York 11802, (R44770)

m"lmﬁll'.l Lid 1 vh, Westbury. MY TSR0

FREE GIFT |

—~

Free “Trigger Blade”
Sportsman’s Knife

if you order your Delta-7
Commando Knife before
December 25, 1986
Razor sharp blade of
fine stainless steel
locks open

automatically,
. can't close by acci-
dent. Over half-a-foot
long when open; folds to
pocket size when you press the
trigger. Respond before Dec. 25, and
it’s yours to keep—FREE —even if
you return your DELTA-7 Commando
Knife for a refund.
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Mailbox
Tool Shop

For millions, mail-order tool catalogs provide a convenient
way to buy woodworking supplies at competitive prices.

BY JOSEPH TRUINI, Shop And Tools Editor

Garrett Wade

As vou flip through the pages of a
Garrett Wade catalog, you can't help
but feel like a wide-eyed kid in a candy
storg. The 212-page catalog features
hundreds of beautiful color photos and
more’ than 250 items. The catalog
offersian extensive line of quality hand
tools, finishing supplies, shop accesso-
ries, woodworking books and Japanese
tools. Also offered: Swiss-made Inca
stationary power tools (for which Gar-
rett Wade is the UL5. distributor) and
Porter-Cable portable power tools.
The catalog's accompanying text pro-
vides waluable information on proper
tool use and care. Send $4 to Garrett
Wade, 161 Avenue of the Americas,
New York, NY 10013,

Woodworker’s Supply
You shouldn’t
be fooled by
its  compact
size. This 96-
page catalog is
packed with
tools,  hard-
ware and shop
accessories. It
has a fine se-
lection of Del-
ta, Ryobi and
Porter-Cable SN s
power tools. Choose from a full line of
Freud saw blades, router and drill bits,
shaper cutters and hand tools. Wooden
toy plans, parts and kits are available to
satisfy all skill levels. Also, an expand-
ed hardware section offers European
hinges, drawer slides and cabinet hard-
ware. For a free catalog, contact
Woodworker's Supply of New Mexico,
5604 Alameda NE, Albuguerque, NM
87113,
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Constantine’s
(Constantiness)

Established back
in 1812, Constan-
tine’s is one of the
most  well-known
and reputable mail-
order companies,
The 116-page cata-
log offers a wide
variety of  hand
tools,  hardware,
finishing  supplies
and furmiture plans. However, Constan-
tine's specializes i fine wood products—
such as cabinet-grade hardwoods, lumber-
core plywood, marguetry kits and, particu-
larly, veneers. In fact, Constantine's
claims to offer the world's largest selection
of domestic, imported and exotic veneers,
Send $1 to Constantine’s, 2050 Eastches-
ter Rd., Bronx, NY 10461,

The Fine Tool Shnps
In this case, vou
can tell a book by
its cover. This full-
color, 64-page cat-
alog carries the fin-
est tools for the
serions woondwork-
er, including "NESI*
ermn and ,I;apancse
hand tools, fimsh-
ing supplies and
portable power tools by M-.{: and R:.?nbl It
also offers some unique items such as
workbenches made of African teak, small-
scale tools for the miniaturist, handmade
turn-of-the-century tools, and inflatable
drum sanders for portable power tools,
Hent a how-to wvideotape for 10 per
month. For a free catalog, contact The
Fine Tool Shops, 20 Backus Ave., Dan-
bury, CT 06810.

Sears Power & Handtools
This may well be
the ultimate do-it-
yoursell mail-order
catalog. Celebrat-
ing concurrently its
100th  anmiversary
and the 60th vear of
the Craftsman tool
line, Sears offers
its annual tool cata-
log  with many
items not found in its retail stores. The
180-page catalog offers tools and accesso-
ries for the woodworker, carpenter, auto
mechanic, electrician, plumber and weld-
er. Sears has also just introduced a 48-
page, 600-item catalog devoted entirely to
woodworking. The catalops are free by
writing to Sears, Hoebuck & Co., Sears
Tower, Dept. 703-PM, Chicago, IL
60684,

POPULAR MECHANICS & NOWVEMBER 1986

Woodcraft
This full-color cata-
log offers 108
pages of quality
hand tools, hard-
ware, wondwork- ;
ing supplies and
shop  accessories.

Woodcraft  carries : -
an extensive line of
carving tools, mea- ;

suring and marking

devices, and wood boring bits, jigs and
accessories. For vour shopping conve-
nience, all of the catalog items are listed
with postpaid (ppd.) prices—there's no
need to add shipping and handling charges.
Also, Wooderaft offers a sharpening ser-
vice for new and used 4ools at a nominal
cost, Send £3 to Woodcraft, 41 Atlantic
Ave., Box 4000, Woburn, MA 01888,

Crvder Creek Shoppe
Here's a catalog ex-
clusively for wood-
turners. s 38
pages contain (urm-
g tools of vanous
sizes and styles,
precision  measur-
g tools, lathe
chuck devices, du-
plicators and fin-
ishing supplies.
Cryder Creek cames round, square and
bowl-stock turning blanks in a number of
different sizes and wood species. Also
gvailable are turned spindles, how-to
books and videotapes on woodturning, and
kit supples for turning a lamp, music box,
coffee grninder and salt and pepper shak-
ers. For a free catalog, contact Cryder
Creek Wood Shoppe, 101 Commercial
Ave., Whitesville, NY 14897,

o —

CRYTUER CREEX
R BRI, P

Frog Tools
Every important
hand tool that the
serious woodwork-
er needs—espe-
cially cabinetmak-
ers, carvers and
tumers—s shown
in this 11(-page
catalog. Offered is
an impressive var-
ety of hand tools
including saws, wood- and steel-body
planes turning chisels, sharpening
equipment and carving knives. Frog
Tools also carries a line of German-
made workbenches to suit most budgets.
All items are listed with postpaid
prices so there aren't any additional ship-
ping charges. Send $2.50 to Frog Tools,
700 West Jackson Blvd., Chicago, IL
GGG,

Wood Carvers Sllp]]l}"
As its title implies,
this catalog special- M
1zes m wood carv-
ing tools and acces-
sories. The 64- =
page catalog has °
nearly every tool .
that is available for
wood carvers of all
skill levels from
novice to expert. = -
The items offered include full-size carving
tools in vanous styles and sizes, micro-
carving sets, fishtail carvers, chip-carving
knives, files, rifflers and rasps. The cata-
log also has a full line of sharpening stones,
abrasives, woodturmng chisels, wood-
burning sets and how-to books on carving.
For a copy, send %3 to Wood Carvers
Supply, Box 8928, Norfolk, VA 23503.

o’ ey S ':"'“.-'" E

The Woodworkers' Store
Here's a catalog
that every cabinet-
maker and furmi-
ture builder should
have. Its 113 pages
are filled with hun-
dreds of color pho-
tos and illustrations
of hardware, hand
tools and finishing
supp-llea An exten-
sive line of hard-to-find har tlu.an. includes
pullout swivel shelves, highchair and crib
hardware, table extension slides, hinges of
every description, and door and drawer
slides. There's also a large selection of
veneers, hardwoods and wood parts such
as moldings, spindles and carved tnm. To
get a catalog, send §2 to The Woodwork-
ers’ Store, 21801 Industrial Blvd., Rog-
ers, MN 55374.

US General

Choose from an ex- came—
tensive line of LEANEISISZILE
woodworking, '

automotive, elec-
trical, plumbing and
pneumatic  tools—
all at discounted
prices. The 188-
page catalog car-
ries a wide variety
of quality hand toals
by Estwing, Stanley, 5-K, Vise-Grip and
other well-known manufacturers. Select
from a full line of portable and stationary
power tools by Black & Decker, Milwau-
kee, Makita, Delta and Porter-Cable, The
catalog also offers small household apph-
ances, calculators, telephones and watch-
es. For a catalog, send §1 to US General,

ANDWE'RE ALWEYS OFEN

iyt ey S Y

100 Commercial St., Planview, NY
11803, PV
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Who at Hearst’s 6 television and
7 radio stations comes up with the ideas
that have made our broadcasting group
renowned for programming excellence
and community service?

Front row L. o R | WEBALTY, Makcolm Potter, vice pressdent and general manager; 2 WEALAM. Katherine MoQuay, excoutive producer; 3 WISN AMY
WIETELFM, Tom Lambert, operations manoger; 4 WISNAMWETQ FM, Greichen Ehlke. news direcior, 8 WISATY, Cindy Potteiger. broadeast
technician. Rear, (L 1o RE 6 WHTX FM. Scou Paulsen, afiernoon air personality. 7 KMBCTE. Bryan Bushy, meteorologise, 8 B TAEAMMWHTXFM
Cheri Earl, scoount excoutive

HEARST IS MORE THAN 135 BUSINESSES INCLUDING MAGAZIMES, BROADCASTING, NEWSPAPERS,
BOOKS, BUSINESS PUBLISHING AND CABLE COMMUNICATIONS.

MAGAIINES Colonial Homes = Connoisseur = Cosmopolitan = Country Living = Good Housekgeping * Harper's Bazaar + House Beautiful « Motor Boating &
Sadling = Popular Mechanecs » Redbook = Sparts Ahald « Town & Couniry = National Magazne Co., Lid. (United Kingdom) = Magazine ﬂlslniitinn = Eastern Naws
Distributors « Communications Data Services = International Circulation Distributors « Pericdical Publishers Service Bureau ADCASTING
TV Stations = WBAL-TV, Baltimore, MO =« WCVE-TV, Boston, MA « WDTN-TV. Dayton, Ohio = KMBC-TV, Kansas City, MO = WISN-TV, Midwaukea, W1 « WTAE-TV,
Pittsburgh, PA = Radio Stations - WBAL-AM, Baltimore, MD = WIYY-FM, Baltimore, MO - WISN-AM, Milwaukee, W1 - WLTO-FM, Mitwaukea. W1 = WHTX-FM,
Pittsburgh, PA < WTAE-AM, Pittshurgh, PA - WAPA-AM San Juan, Puerto Rico NEWSPAPERS Albany (NY) Knickerbocker News « Albany (NY) Times-Unign «
Beaumant (TX) Enterprise s Clearwater {FL) Sun * Edwardsville (iL) Intelligencer = Huron Daily Tnbune, Bad Axe, M1 = Laredo (TX) Morning Times = Los Angeles
{CA) Harald Examiner = Midland (M1} Datly News - Midland (TX) Reporter-Telegram = Plainview (TX) Daily Herald - San Antanio (TX) Light » San Francisco (CA)
Examingr - Seattle (WA) Post-Intelligencer - Weeklies in Michigan and Texas.
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The reputation for excellence
enjoyed by Hearst Broadcasting
didn't just happen. People made it
happen. People whose ideas and tal-
ents have resulted in an impressive
list of outstanding achievements.

WCVBTYV, Boston, the newest
member of Hearst Broadcasting,
has received many prestigious hon-
ors, among them the 1985 Edward
R. Murrow Award, for the best
local news organization in the US.;
WDTNTYV, Dayton. has helped
25.000 youngsters through its child
identification campaign, Ident-A-
Kid; and WIY Y-FM, Baltimore, has
won awards for focusing attention
on the problem of teenage drinking.
In fact. all the Hearst stations are
making important contributions to
their respective communities.

Throughout The Hearst Corpo-
ration, the innovative ideas of our
people...all 12,000 of them working
in more than 135 Hearst businesses
...have helped Hearst become one
of the largest and, we think, one of
the best communications compa-
nies in the world.

The Hearst Corporation

Clockwise Trom center; 9 WEOTNT V. Sharon Fair, director, community and human resounces, 10 WA E-TV, Spencer S3imon, cincmatographer; Il WOVETY,
Paul La Camera, vice president, programming and public affairs: 12 WY FEM. Bob Loper, morning news anchor, 13 B4 P4 AM, Rosita Guamidn,

receptionistitraffic

BOOKS/BUSINESS PUBLISHING Arbor House = Avon = Hearst Books = Hearst Marine Books = William Morrow & Co, Inc. « Fialding s Guides «
Greenwillow = Morrow Junior Books = Lothrep, Lee & Shapard = Duill + Amenican Druggist  American Druggest Blue Book » Diversion = Electronic Engingers
Master Catalog » Electronic Products Magasine = Floor Covering Weekly = Industrial Machinery Mews « Integrated Circuits Master Catzlog = Lens «
Lens on Campus = Motor Books = Motor Grash Estimating Guide = Motor Magazine - NARP - Dffice World News « Today's Office CABLE
COMMUNMICATIONS Hearst Cablevision of Califamia « Los Gatos. CA » Milpitas, CA = Newark, CA « Santa Clara, CA = Saratoga, CA = Cable Programeming
Metworks « Ars & Entertainment (a joint venture between Hearst/ABC Video Services and RCTV) = Lifetime {a joint venture befween Hearst/ABC Video Services
and Viacom International} OTHER ACTIVITIES Cal Graphics = Hearst Advertising Service = Hearst Feature Service » Hearst Melrotone News = King

Fieatures Syndicate = King Features Entertainment = Readar Mail, Inc




All the best of the new tools
and shop accessories.

Versatile guide

Rout straght or circular grooves, rab-
bets and moldings or edge-jomt lumber
with this router gumde (517.50), Re-
move the router's faceplate and screw
the router to the high-impact plastic
punde. The adjustable fence shdes on
two Vi-n.-dia. steel arms; fing setting
is by an adjustment screw. The gude
permits cutting 6 in. from an edge, and
a built-n trammel point controls circu-
lar cuts. It fts most Black & Decker
and Sears routers and 15 sold at hard-
ware stores and home centers. Contact
Black & Decker, 10 North Park Dr.,
tox T8, Hunt Valley, MD 21020,

A new angle

The Portalien dell guide (3300 is de-
signed for boring oblique angle pocket
holes, Clamp the aluminum guide to the
drill press table and adjust its back to
the appropriate angle. It can handle
stock from % to 2% in. thick. A V-,
i, countersink bit with a replaceable
center-pilot bit, a 6G-in.-long Phillips
drive: bit, and 24 self-tapping screws
dre ncluded. The dnll gude 15 sold at
hardware stores, home centers and by
the Portalign Tool Corp., Box 80547,
Sar Dhego, CA 42138,
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Work station

Store and carry an electric dnll, drill bits,
screwdnvers and other hand tools in this
combination toolbox and portable power
oaithet. The Dirill Tidy ($25) has three large
compartments and is designed to help you
use a variely of power tools without con-
stantly plugging and unplugging power
cords. It has a 15-amp, push-to-reset
circuit breaker, four 3-prong outlets, anda
15-ft. power cord. Made of rigd plastic, it
weighs 2.5 |bs and measures 6% in. deep
# 9in. wide % 13 in. high. It's sold at
Sears, mass merchandisers and hardware
stores. For more information, write Mid-
land-Ross Corp., Electripak Div., Box
338, Pittsfield, NH 03263,

Flexible files

These abrasive strips fill the gap between
sandpaper and files. They're made of flexi-
ble plastic with aluminum-oxide grit bond-
ed to both surfaces. Only .04 in. thick,
they can be bent to shape and reach areas

inaccessible to files. They stand up better
than sandpaper because they're stiffer, but
at the same time, they're flexible encugh
to work on curved surfaces. Use them for
metal and woodworking. The ol and wa-
terproof strips come in 120, 240 and 320
grit. They can be cut to shape with scis-
sors. Each one measures ¥ in. wide x 4%
in. long. They're sold in packs of 12 for
$6.95 postpaid from Woodcraft Supply
Corp., 41 Atlantic Ave., Box 4000, Wo-
burn, MA 01888
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Nonstop sander

With the David Cassette Sander (£10), you
don’t have to take time-out from hand
sanding to replace wom paper. A twist of
the forward knob is all it takes to turn up
fresh paper while the worn abrasive is
wound on to the front spool. It comes with
6 ft. of 120-grit paper on a replaceable pop-

in cassette. Replacement cassettes are
sold separately in 120, 80 and 50 gnt
{about $2 each).

The sander measures 1% in. high x 2%
in. wide % 5 in. long and weighs about 4
ounces. It's sold in hardware stores, home
centers and through specialty tool cata-
logs. For details and more mformation,
write Themans Inc., 5721-G Bayside Rd.,
Virginia Beach, VA 23455

Tropical bench

This traditional cabinetmaker's workbench
($310 postpaid) is made from the dense
tropical hardwood Muninga.

Measuring 16 in. wide ® 34% in. high *
50 in. long, the B5-1b bench comes with
two 8-in. vises (a front and a tail vise), a
pair of wood bench dogs and four drawers,
each measuring 3% ® 11% x 11%in. The
storage cabinet measures 12% in. deep X
19 in. wide * 19% in. high.

The benchtop is treated with sealer and
the 4-in.-wide tool trough that runs along
its length has a ramp at one end for
sweeping out wood shavings and sawdust.
Easy, bolt-together assembly is required.
This practical workbench is sold by the
Fine Tool Shops, 20 Backus Ave., Dan-
bury, CT 06811

Finger savers

This safety kit ($24.95 postpaid) can help
you aveoid machine-related imjury in the
workshop. Sold by Wooderaft Supply
Corp., 41 Atlantic Ave., Box 4000, Wo-
burn, MA 01888, it includes an adjustable
featherboard, two nonslip 4 x 8-in. pushb-
locks and a 10-in. long pushstick. All parts
are made of high-impact plastic that won't
mar the workpiece.

Z

Gritty

You can use these 6-in. files in any direc-
tion and still get a clean cut, their distribu-
tor claims, because they cut with tungsten
carbide particles bonded to the file’s body.
Wood fibers can be brushed or even
burned out of the files without causing
damage to the gnt.

They come in round-taper, half-round
and flat-mill configurations in 60 or 100
grit. They cost $15 each postpaid from
Woodcraft Supply Corp.. 41 Atlantic Ave.,
Box 4000, Woburm, MA (1888, ™
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And Plywood

A high-style coffee table
with an innovative finish.

BY NEAL BARRETT

ne of the oldest tradi-
tioms in wood finish-
ing is that of faux fin-
izhes, or finishes that
mimic other materi-
als. For example, in
picture framing and
furniture making, gilding has been used
to give wood the appearance of gold.
And, in architectural woodwork, marhl-
izing has long been used on mantles,
columns and moldings to yield a stone-
like fimish.

As design trends have wound their
spiral way through history, the use of
these wood finishes has come in and
out of fashion, but in the past few
years, the world of furniture design has
seen a renewed mterest in these old
ieas. Some novel, technologically ad-
vanced finishes have emerged in the
consumer market that were first de-
sigmed for industrial use. These make it
a simple matter to create a granite-like
appearance on a wobden base. We
chose one of these materials, Plextone,
as the finish for this coffee table.

= r-"__ y !

T

The table 15 constructed of inexpen-
sive materials. The top and leg caps are
Y-in.-thick and Y-in.-thick medium-
density fiberboard (MDF). The staves
for the pedestals are ¥-in.-thick pop-
lar, and the curved surfaces of the
pedestals are formed with Ye-in. -thick

poplar bending plywood.

Cutting the stock

To begin, cut two blanks of ¥4-in. MDF
to rough size for the tabletop. Transfer
the ocutline of the top onto one blank
using our drawing as a guide. Use a
sabre saw to cut the outline of the top,
being careful to stay on the waste side
of the line, Clamp the top to the work-
table and use a belt sander to remove
the saw marks and to refine the profile.

Place the second blank over the top
and temporarily screw the two togeth-
er using 1%-in. screws, Turn over the
assembly, then using a router and flush
trimming bit, cut the identical shape on
the second piece. Unscrew the two
pieces, then use a scriber or compass
to mark a 2-in. paralle! line around the
edge of the second panel (see photo
Na. 3). Bore a blade clearance hole in
the waste area, then use a sabre saw to
make the cut. Sand the inside edge to
remove the saw marks,

Spread glue on the top side of the
support ring and position it over the
inverted tabletop. Align the edges,
then clamp fumly together until the

glue sets. Scrape off any glue squeeze-
out before it hardens completely.

With the top stll inverted, use a
router and ¥ 4-in.-rad. rounding-over
bit to ease the inside edpe of the
bottom ring. Check that the outside
edges of the top and ring are smooth all
the way around. If necessary, use the
belt sander to even out any irregular-
ities. When satisfied, use a 45° chamfer
bit and router to cut a ¥jg-in. chamfer
around the bottom outside edge, then
turn the top right side up and cut the
same chamfer on the top edge.

Cut four oversized blanks for the top
and bottom leg caps from ¥-in. MIDF.
Using double-sided tape, stack these
blanks together. Transier the outline of
the cap shape from our drawing onto
the top blank. Then, using a band saw,
carefully cut along the waste side of the
line. With the four peces still taped
together, clamp the stack in a vise and
smooth the outside edges with a belt
sander. Lay out the position of the
pedestal staves on the edges of the
caps as shown in photo No. 6. Then
separate the pieces,

Using 45-in. -thick poplar stock. rip
material for the staves to a width of 1
in. Crosscut to length using the table
saw or radial-arm saw with a stop block
clamped to the table to aid in making
identical cuts.

Hegin by attaching one leg cap to the
staves with 2-in. No, 8 th screws.

PESIGN NEAL BARRETT. COLOR PHOIDY AR ROST BLACK-AND-WHITE PHOTDS. MNEAL BARRETT

TECHMICAL ART- ELUGENE THOMPEOMN

it's anly fiberboard and plywood. The illusion is created by a cleverly
designed paint that yields a heavily-textured and variegated surface.

I At first glance, this table looks like it's made of stone. But in fact,
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Woodworking Guide

I Transfer the tabletop outline from our
drawing onto an oversized blank of fiber-
board. Cut with a sabre saw and sand.

Countersink the heads flush with the sur-
face of the cap. When positioning each
stave, be sure that the face of the stave is
as flush as possible to the edge of the cap.
Because of the curve, there are places
where cormners of the staves will project
beyond the edge of the cap. These will be
planed flush after all the staves are in-
stalled. Turn over the pedestal and apply
the other cap in the same manner, then
complete the second pedestal,

Cul four pieces of bending plywood to
rough size. For ease of installation, let the

2 Temporarily screw the top lo another
blank., Cut second panel o same profile
using a router and fMush trimming bit.

MATERIALS LIST—COFFEE TABLE
Kev No. Size and description (use)

A 1+ x 22 x GEt” MIDEF* (top)
B 1 % = 22w GAWT MIDFE (suppert)

L 2 M ox 16 = 15%" MDF imounting
[platform)

D 4 % o= 12 120" MDF (leg cap)

E 2 o 13« 14%° MDF (eg end)

F 26 %= 1% = 134 poplar (leg stave)

G 4 % o= 16 = 31" poplar bending plywod

H B 1V No. 8 fh serews

| 52 ¥ Mo, B [h screws

J 10 17 No. 10 th screws

K fil; findshing nails
*MDF stands for medium-density Gberbosrd
“As required

3 Using a scriber or compass, frace a line
on the second panel 2 in. in from the
perimeter. Cut ouf the inferior waste.

plywood overhang the pedestal frame on
all sides while working. This excess can
easily be trimmed flush later.

Starting at one end, apply glue to the
first stave and the edpes of the leg caps.
Staple the end of one piece of plywood to
the first stave and clamp it in place. Apply
glue to the leg caps and to two or three
staves at a time as you work around the
pedesial. Continue stapling the plywood to
the staves and caps as you go. When you
reach the other end, again clamp the
plywood edge to the stave until the glue

COFFEE TABLE 1c° HiGH ¥ 227 WADE X 58-112" LOMG

N

316" CHARMFERS Jd | H
Vi oty
A ™

; .'r.

>

m:n-rsn.-r';_-! T

" -8B . . ]. 5
y We" | : B i
RAD. | G4 o
[ 118" CVERHANG l—. B ‘F 1 PARTIAL
[TYPCAL) predtecsd  SECTION VIEW

a
PATTERMNS

3" o 9
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Woodworking Guide

4 Glue and clamp the top and support
band togeiher. Using a router, cut a ¥4
in. chamfer around the top and bottom.

fi Sand all edges smooth. Then, using our
drawing as a guide, lay out the position of
pedestal staves on edges of leg caps.

3 Join blanks of fiberboard with double-
faced tape. Then, transfer pattern of leg
caps onto stack and cut with band saw.

7 Counterbore screw clearance holes,
then join both leg caps to the stave ends
using glue and 2-in. No. 8 (h screws,

?;EEE%%S

8 Using a sharp block plane, contour the
edges of all staves so they align perfectly
with the profile of the leg caps.

dres. Apply a second laver of plywood
over the first. Use plue hiberally between
the sheets, and plan on three or four
staples in each stave. Let the assembly set
until the ghe is dry.

Use a Japanese dozuki saw or standard
compass saw o trim the overhanging
plywood flush on all sides. With a small
screwdniver, carefully remove the staples
from the outer sheet of plywood, trying to
mar the surface as little as possihle,

Next, cut the MDF to size for the flat
sides of the pedestals. Use plue and 6d
finish nails to attach these pieces. Because
of the extreme density of the MDF, bore
pilot holes for these nails. Fill the staple
and nail holes with wood filler. Let the filler
dry and sand smooth with 120-grit sandpa-
per. Cut the two mounting platforms to
size and attach to the tops of the pedestals

POPULAR MECHANICS » NOVEMBER 1985

9 Cut bending plywood o rough size,
then glue and clamp to end stave, Apply
glue to other staves and staple plywood.

as shown. Allow the platforms to overhang
the pedestals equally on all sides,

Finishing
Prime all surfaces with a good quality
primer. We used Touraine Speedi-Seal
Vinyl primer-sealer, Let dry overnight and
scuff-sand with 320-grit sandpaper. Dust
off thoroughly.

The finish used on the lable is manufac-
tured by Plextone Corp. of Amenca, 2141
McCarter Hwy., Newark, N] 07104, The
color chosen is called Catalina White
#1112 and 15 avmlable mn gallon cans from
Plextone distributors around the country.
Application is by spray, and while conven-
tional spray equipment can certainly be
used (35 to 40 pounds of pressure is
recommended), the lack of such equip-
ment need not prevent use of this product.
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TECHNICAL BGDKS!
MELT METAL

TESLA COIL SECRETS
Page theough the privatle notebooks of a builder of
hightrargg  boit  generators! Incredible  disgrams and
spcrwis! Aare anfo! paperback
Dirder iy, 4317

ALTERNATOR SECRETS

Get thousands of watts from common aufo alternators)
Run toals, ks, AC-DC apphiances, chasge battenes, do
Bght arc wekdbng and mone! Jem-packed bookbet!

Oirder no. B0 $3.00

AUM THREE PHASE MOTORS DN
SINGLE PHASE POWERI

Learn three proven methods in use since the turn of the
century! Mo moter rewending! Easily done. Jam-packed
bookiet!
Order no. B1

86.85

$3.00

CURIOUS MECHANICAL MOVEMENTS

Explore @ 1927 picture book of abmost 1000 defforent
mechansma. Everything rom whuasusl @ngines and
acorstic tebaphones 1o mining devices and perpetual
motion machnes. Dynarmite Sustrations! Fascinating?
Don't pass this up! 412 page papeDack

Dirdier no. 4408 1486

HISTORY OF PERPETUAL MOTION

Aeview man's attempt to build perpetual motion
B hines! FEom aaibEs] Typas 1o the Keelay hoddes! Wall
ilstrated. Fascinating! 235 page paperback

Order no. 510 §5.85

)
CHARCOAL FOUNDRY
Conwert a five gallon pail imto a3 powerful
furmacs 100 mell Alumshum, pol metal, brass.
Conwvert scrap inio ingots and machsne pares
Bant seling paperhack’ 1980
Order. no, 163 $6.95
DORNAMENTAL METAL CASTING
Learm how you Can Casl decoralive plaguas,
chess 813, banks, even fountains from scrap
aluminum. Fassible maney maker! Best salling
paperback! 1986

Owrclar o, 4430 §7 058

Giant How-to Catalog!

Discovar rare. 10p-rate papeshacks, (exi-
books, ndusirial roferences on all ypes of
unusual how-1o; fewnddy, machae shop shils,
ENQINE repair, electronics, alternals energy,
hemesteading, survival skils, much marel
Send $1.00 (§3.00 forsign asrmasd) for your
copy of our latest catalog Fillesgl itk e
proat Books than we can vl in this ad! Qr re-
quest frae catalop with any book ardered from
rhig ad!

HOW TO DRDER

Send your name, addreéss, a list of the books
¥ou want, tha total book cosl, plus 75C for
tha lirst book and 25¢ for gach additional 1o
cover shipping and. handling, Wa accapt
chacks and monay codars. Or sand VISA or
MASTERCARD numbers with signature. |l
linois residents add 6% sabes 1ax. All books
are gusraniesd! Youw may retum any ook
withsn 7 days for retund. Your satisfaction is
guarantesd! Dnder today

Lindsay Publications, Inc

PO Box 12-XZ, Bradley IL 60915-0012
[] Send a catalegl |'ve anclossd $1.00 (83,00 foraign airmaill
Send tha books 've Ested and & frée catalog. "we enclosed TEC shippeng

D for the first book and 25¢ for sach additional.

Mame

Wegog-Mizel Dewl DI%  papom S0 S incpis, BARGIH  (ELT) STL-ESE

Portable Bandsaw Milis

i = Cine Man Operation » Safe - Precise

= Capacities 1o 32" Dia. x 33 Long
L-mturh-ﬁrmq

[ S Prices from
g $3,995."

[P pr——T———
af
For cotsloge sard §100 o

s BUILD A CLASSIC
Fram rﬂudlll.l available parts
V-8B, 120" WB Roadsier
FLANS

include paris
sources £ tools
redquired.

80 page: PLANS BODKLET $9.00
C. Robsan Box 360355 Maelbourne, FL 12036

BUY ONE AND WE'LL
MAKE YOU AN
EXCLUSIVE DE&LEH*

6-wheel
drive ATV

Amphibious
2 and 4 passenger models
Call toll-free 1-800-255-2511
MY and Alaska T16-855-2226 Collect
Canada toll-free 1-800-338-0012

Recmanwzs Industries, Inc.
6 Depot Street
Buffalo, NY 14206

*if ihse rerrmory sl s apn

odworking Gu

10 Afrer glue has dried, trim plywood
fMush to leg caps and end staves. Japanese
dozuki saw warks well; it has no spine.

11 Spray paint onto table using smooth,
even strokes, Hold gun 8 to 10 in. off
surface and keep it moving at all times,

12 Join mounting platforms io legs with
screws. Then, invert tabletop on padded
| surface and screw platforms in place.

Since it works best at low pressure, a
spray attachment for a vacuum cleaner—
attached to the blower side of the motor—
can be used with completely satisfactory
results. We used & pun available from
Kirby Vacuum Cleaners. In our testing,
we found that a shop vacuum yielded
slightly better results than a conventional
home vacuum.

Mix the paint prior to use by “boxing”
rather than stirring. This technique n-
vilves pouring the material back and forth
between contamers. Apply by spray in one
complete coat, holding the gun 8 to 10 in.
from the work. Be sure to wear a respira-
tr and provide adequate ventilation for
the work area. Let the coating dry over-
night before handling. When dry, invert
the top on a padded worktable and attach
the pedestals, as shown in the plans. PM
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merica’s 1976 Viking
landing on Mars was
the last Earth-based visit to
the red planet. The Viking
took tens of thm f i
tures of Martian 0 (

features and sent  back
reams of data on Martian
atmosphere amd soil. The
consensus  then was  that

POPULAR MECHANICS » NOVEMBER 1986

Russians Plan Renewed Mars Explor

there is no intelligent life on
Mars and there never has
been. But there is a nagging
sense in the astronomy com-
munity that Mars may sup-
port bacterial life and could
support  humans  wearing
spacesuits and mining  for
minerals found on Earth.,
The next exploritory ven-

ture to Marz will be Russian.
The Soviet Phobos project
would be launched m 1985
and would set down an un-
manned lander in 1989, The
robot lander would take soil
samples, pl them

rocket and send the rocket
flying back to an unmanned
mother ship that returns o

P LLLLATEATHON HY BRAN SLLLAGAN

TECHNOLOGY
UPDATE

11/86

ation

Earth by 1990, according to
Planetary Society sources,
The lander, shown in the
concept art above, would re-
main on the Martian surface
and broadeast to Earth.

Editon: Dierens xx

Contribautorns. B Lirie
ey, Boen Sehults
Eskonw, Lk Hamudion




UPDATE

Clean bus

The engine compartment of
General Motors' Detroit Die-
sel Allison Division's newest
bus is very clean. And it isn't
a diesel. The methanol-
powered piston engine is de-
signed to reduce nitrous-ox-
ide emissions by 20 pereent,
Buses using the methanol
fuel are running in New
York thiz vear under the
watchful eve of the EPA and
environmental groups.

Methanol-fueled

engine will

11/86

ELECTRONICS

Thinner light
Using a new type of optical
fiber, IBM scientists have
found that they can
“squeeze” the laser beam
running through an optical
cable. The method involves
four light sources, three to
cancel out leakage of light as
a beam travels. The optieal
squeezing will improve the
efficiency of advanced gyro-
scopes and helps pave the

way to an optical computer
with high intelligence,

An Ace
in the hole

It weighs 36,000 pounds,
moves at 30 mph, fords riv-

stand an air deop. Meet the
Army’s new Ace bulldozer, a
machine designed for combat
use, but also expected to be
on the civilian market within
five years. The vehicle's hy-
dropneumatic  suspension
raizes, lowers and tilts the

ers at 3 mph and can with- |0

3 AP )

cab to position the larpe,
shovel-like blade on sharp
inclines and in tough eor-
ners. [t should prove useful
in remote forest areas.

SPECIAL REPORT

Halley

report card

We reported last March
(Chasing The Comel, page
H2) that Russia, Japan and a
European consortium were
about to send spacecraft in-
side Halley's Comet. On
Earth, thousands of amateur
astronomers  were photo-
praphing the once-in-a-life-
time event. All the probing
and shooting has yielded
reams of data only now heing
analyzed. By far the most
suecessful probe was the Eu-
ropean Giotti mission, which
carried a multicolor camera
to within 750 miles of the
comet’s head. First reports
indicate that Halley is losing
mass at a faster than expect-
ed rate. But it will make its
next scheduled appearance
in 75 years. The comet's
head seems to contain more

Image (inset] taken as Giotto
approached to within 10,000
miles of the comet's head

helped us count fce particies.
Giotto multicolor hlage[rlg‘tl

red the middie of light range
and yellow the brightest areas.

ice than was initially expect-
ed, a factor that may support
theories that comets were
involved in the startup of life
on Earth.

The Japsanese Planet A
and Planet B missions
helped point Giotto in the
right direction, but were

146
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Pitching a

new roof
Japanese engineers have de-
veloped a new design for a
baseball stadium that will al-
low the game to be played
inside or outside, depending
on the weather,

It's actually guite fitting

HOMEYCDMB

PERBAMENT
RCHOF SECTION

SUPERSTRUCTLIRE

that the idea originated with
the Japanese, since they are
baseball enthusiasts with
teams in many cities, The
new stadium design is for the
Tokyo team in the Japanese
major leagues, but it is ex-
pected to eateh on in other
cities in Japan and may even-
tually be the design for a

gtadium in New York.

The ballpark sits under a
semitransparent metalized
plastic roof riveted to a hon-
eycomb aluminum super-
structure on wheels. The
lightweight roof can be
moved along a set of steel
tracks with an electric indue-
tion motor system. The roof

moves into place in 20 min-
utes, meaning most of the
opening and closing would be
done before game time. But
even on an iffy day, the game
could be played outdoors
with only a 20-minute delay
for a sudden rain. The stadi-
um is scheduled for construe-
tion in 1990,

Giotto probe [above| carried ice

particle protection and sur-
vived. Palomar observatory
photo taken In March [top
right) helped demonstrate Hal-
ley's loss of mass.

themselves failures in pro-
ducing useful images. They
were destroyed by ice in the
comet. The Soviet twin Vega
probes also were damaged
considerably as they passed
through the comet's tail
They sent back a few images
that are still under study.

Giotto, whose anti-ice
shields were designed hy
British Aerospace, managed
to survive the encounter and
is  still hurtling through
space around the sun for use
in other space studies.
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Glotto image [left] shows comet
rippling In the solar wind. Ama-
teur Dennis di Cicco captured
Halley in April {abowe).
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AVIATION

Props take
a new turn

Later this vear NASA and
Lockheed will start flving 4
madified jet aireraft with
twin propfans on the wings,
The propfin is a revolution-
ary propeller system that is
expected to redoce airliner
fuel consumption by ap to 50
pereent. Propfans, il they
pass flight tests, eould begin
replacing jet engines on mid-
gized airliners by the mid-
19905, Ground tests of the
first propfan engine made
earlier this vear were suc-
ciessful. The engine’s blades
are swept back 37 at the tips
for increased thrust, The de-
siyrn; accompanied by the use
of eight blades rather than
the traditional six for a prop,
make it a highly efficient de-
vice. The ground tests (in-
et ) showed that the system
hangs  together at  top
speeds,

ROBOTICS

Robot for
nuke fuel

Humans may never have to
work close to radinactive nu-
clear fuel thanks to a robot
developed at Oak Ridge Na-
tional Lab in Tennesses, The
robot, controlled by a techni-
clan inside & computer cen-
ter, has two “shoulders” and
a pair of arms with hands and
fingers. The gear-driven Ad-
vanced  Servomanipulator
hag seven deprees of free-
dom. Packages of radioac
tive fuel can be lifted
smoothly, gripped ecarefully

B3y

and rotated to a desired posi-
tion. A sensory feedback
gystem tells the controller
when the arms, hands or fin-
gars are in contact with an
object, when they have a
firm grip and how efficiently
they are lifting, The syvstem
could be in place in plants
acrozs the nation by the end
of the decade.

MILITARY

]
Dropping 5ty e
o
more bombs 30 g
The Air Force soon will be 0

experimenting with a Com-
bined Effects Munition bomb
developed under contract by
Aerojet General. The main
bomb system iz gravity guid-
ed, opening at a preset alti-
tude to shower a target with
three types of munitions:
gravity bombs, laser-guided hit a complex target such as
weapons and heat-seeking a field military installation
munitions. The shower of containing tanks and air-
munitions would be used to craft. LM

FOPULAR MECHANICS ® NOVEMBER 1584



\Nhat's New at
AMERICAN DESIGN COMPONENTS?

“The Source’ of the
alectro-mechanical componenis

for the hobbyist.

e wareshouse 60,000

i (TTL) VIDEO 86 TP, DS/QUAD DENSITY |EXPANSION MODULE | 3% " DISK
Dosin Componan e, [MONITOR Rl o e
pensive, often hard-to-find < P
components for sale at a
fraction of their original cost!
You'll find every part you quad denslty
Stackad maurting r. Capacity

need — either brand new,

or removed from equipment
{RFE] in excellent condition.

9" HI-RESOLUTION

Orange phosghar. Orignally used

5% " DISK DRIVE

DUAL 3%" DISK DRIVE

Tashioned 5% ° sk drieas s
2 Tabor TC-B00 3% - Ilﬂ'ﬂ'hﬂﬂ-
Tl cap. BOOK tytes unlonmatied. *
Plugs right lo your controller,

B0 track /1 40 TP, based on 16
seciors, Wil work with any 5% ©

IBM FORMAT COMPATIBLE

Uretewrnantied — 2500 BOOK bytes®
Farmatied- 184K byies

But qum'“ﬂﬂl ara limited. in portable computers. 1.2 VDC, Rom #BEZT s $169.00 | disk controter
mr from ﬂh ﬂd, or visit :.Inlll '::::T’ M;:fl :!BU'I;IBL;-F Mt CDC #3407 ;;;L-;TMT Each Lru'l:'lq,-p:liﬂ II!I'::;E::‘EMK b-r:s_rwzl'gﬁ
our retall she and find 120 -5 New | em #1893 599,00 | with two 3% * ilesible daketes. | 5 Pwarit
exactly what you need from | 115 CFM 12/24 VDC 3" 5 swwEL
the t} S of Kaans o MUFFIN® 1" THIN PLATE o,
display. FAN MUFFIN-
TYPE
Open Mon. - Sat., 9-5 FAN

CASTER
SET

115 VAC/B0 Hz.: .3 amps. Low
noise, high pressure wolurme Tan for
clling in tight places. Fve plastic
bilsdes wath feathensd sdges, alu-
i housing. Bal beanng, ther
mally protected. Permanent aplit
capacites mmator |cap. buil inl

S

SPECIAL!

115 WAC/80 He,, 21W.,, 284,
100 AP, 5-blade model, ol
minum housing, Can be mounted

THERE’'S NO RISK.

l."u'llll. ur |u|| B0 . day warr BE/100 CEM. BW. Can be
mosnted Tor blowing or exhaust
o plaanc Dlades with feathered
edpes, aluminum housing. Brush-
leas, ball-beaning type.

Durnble, smooth miling, with stuidy
maetal mounts, Can be used forshop
BruipTEnE, Brgine stlands, stc
Pinte Deman: 2% " x 3% "

ADAM COMPUTER KIT!

¥ for blowing or exhaust. Damen.: &%~ 8.2 17 T “Hx W ok 3 dea L dia x x 3%
(Less primter & w/o cabinet/ Dimc; 411, '::q- = 1':':t"l:lnfp Mir — Centae ::quugzdﬁpw1 Ehr E:'u:’.‘lm ?ﬂ&zﬁ":} gt m —? B;::nll - wltl:l!m r?:?l
e #6345 55,95 pre | item #8541 $19.95 [remeeaor $19.95nse srafd $9.95 juseas
55 RPM SATELLITE BATTERIES W 24 VDC STEP UP-DOWN
POSITIONING MOTOR | Nicad POWER AUTO-TRANSFORMER
s SUPPLY 3.5 KVA

Containg 10 AA cells. Rechargs
rate: 45 ma. 18- 18 hours, Case

ti 450 ma
LY A with tab output connections.
| = Dam.: % Ha 1% "Wk 2%, "L
Bl Mir — GE 123233 or equiv
\j iem e5443 59.95

Gal Call

BV @

9.5 AW

For use with modal
©ars, trains, boats, planes. sic

> Dim 5'5‘:‘?1-"."“'";"‘*'”':
Mir — Matsushita of eguiv Mir — Elpowes #8695 Mfr — Acme PS59134 Mir. — Hyde #3676

itam #5149 $9.95 sk |wem #7038 $14.95 Ham #E2 $19.95 nie |mssoos  $69,00 new

Y PUMPS — COMPRESSORS —BLOWERS —MOTORS — POTENTIOMETERS — COUNTERS
; TIMERS — RELAYS —VOLTAGE REGULATORS —POWER SUPPLIES

POOL CIRCULATING |% H.P.. 1725 RPM AIR COMPRESSOR 1/4 HP, 14,000 RPM
SHOP MOTOR MOTOR wiSpead Control

Far robatics, motors, etc.
Vailabie outpud from 20-28WDC,
Input: 1061 25; VAC @ 80H:
Maintairs constant voltage output
batwesn 5 & 6 amps o2 rated input,
AL tuse proteciion,

Sire: A" xBW " x THR*

3.8 KVA with taps s 100115
12W200-208-220-230 & 240V
Idesl for boasting low ling vl
age, or for use in convening 116
to 230V and 230 10 N6V,
Dim.: 7°H = 6°W x 5% " desp.

Build it yourssll from subazsembliss. M
Wi PECRssary (Rt phugs togeiher)
Hook-up diagram inclisded. Includes: Key-

Fevamsble capacttor induciion
matoe. 116V80 Hz., 30 n. /b
torgue. 14W. Front flange mount
OA Dim.: 3% "Dn 5"L,

Shafe: % "D x 1°L

board, 1 cassene digital dsta dive, 2 gama
controliens, power supply, all memany
boards, and one cassene. |s capabde of
running CPYM, has bauilt i word processor.
Hem #7410 [coemipheta)

ADAM PRINTER

.

¥ H.P. MOTOR &
PUMP ASSEMBLY

Complate, less top cover plate. Fraction
fead, Tekes standard paper B¥% " x 117,
ICustormes ratums; tested — operational §

TIEWACIBD Hr. CW rotation,
tool & appliance duty. Ideal for

use in high-speed drills. With

Ham FEEID $E5,Eﬂ o Produtes up to 33 PSL For spead controd, can be used a1
ADAM ACCESSO CCW rotation; 195 VACIE0 He., | brush, paint spraying, tee & mat- | varabbe speeds for mising paims,
Bats Drive ¢ ,.H‘HIEEE g5 ;:;;C;mnrmsg:o Gm B2 o, Shafr: %" dia. x 2°L ::::uéirﬂln-un. TISVAC, S0/60 | eic. Shaft: %" dia. x 1|'.-n "L
4 x i wer + | wiith %a " keyway slot Z. Capacitor-run motor D, 2% " die. w 3% "L
0.0, Power Supply  #E642 $714.95 Originally used as circulating | Dem.: 63 ° dig x B% "H « B% 7L | Dimon. 4%, dia. x 8% ° long Mir — mw..,:i 72110
ASCH Keytoard #6643 £19.95 |pumpsforpools — 1270w 3°H. [Mir ~ GE FEKCATERI10AS Mifr — Thomas Indusiries fenem #7430 %12.95 mrE
Asst Cosasties #7788 $19.95 |emerars 538,95 new [item #6314 539,50 New | Item #ea $29.95 rrE Spueed control included. |
VACUUM PUMP & MOTOR | AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074  MINIMUM
YES! Please send me the following items: | My check or money order is enclosed $1E
c Tram Hiw ! Charge my credit card. iy :
§o ik o Ma. _Many? Description Prica  Touwl Visa [ | Master Card [ Amex e
1 | I l | Eand No
- = 1 1 Exp. Dt
l I Saynanire. _
T - 1 - __ r o Telephone: Area Code MNumiber
LY PFESSUTE ap i B B e
Totsl
mbzﬂﬂ‘:r:nlﬁaﬁllﬂ'ml |135 'I'FHEE Shipping & handing. we ship UPS unless il =
directly couplod 10 @ GE 1/3 HP, / E.qrq 3'“&'.':.'&:”:‘51;1."&"3 ‘c}uﬁﬂmb-ut] i ?r:! e
1825 APM, 115 VAC, 50/60 He., wwr kil City
singin phiase 3.8A matcs. Tl'm-nllh.l I'_"P'a "'ﬂr s Tax (M) r\l:utnunrp,.;
profeciad. Mounted on o metal base "' “'-'I'I'l. plésse add 6% of totalt | Sate S 0 CF SR z."
Dirn: 5% "W x 14% "L ORDER TOTAL L urﬂjgmu call 301.939 ?”'ﬂ

BAfr-Gast D040 118 (oil-essl & GE
Hem #5327 $39.95 nre

For aﬂ’phune orders, call TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710.




Self-Adhesive Acrylic Dials
&" Bass Dial

740-043
Gold
MNumerals
Blue,
Green
& White
Center
53.75 each
&" Owl Dial
740-042
Gold
MNumerals
& Silver
Glitter Owl
$3.75 each

5" Starburst

Dial 740-041
Gold Glitter
MNumerals
53.75 each

Chs

MBE Movement

Ii.

2-3/16" Square <4 i
5/8" Thick
Uses AA Cell
56.50 each
Includes Hands
COMPLETE KITS
SAVE 33%
Your Choice
of Above Dials . ....53.75
MB88 Movement. . ... 650
LT ] 5 i A R .1.00
Regular Price......511.25
Special S}".SD
Add 52.00 per order for
postage and handling,

Catalog 786 — 51
50 pages of clock
movements, dials,
accessones, hands,
tools, and morel

=e

525 minumum
change card sale

Cas-[Ker Co.

BOX 1406%-L CINTIL, OH 45214

PHONME |513) 241-7073

RADAR VS. DETECTORS (owtinued from page 74}

detector will give you that margin.
Beyond that, you're on your own.
Since these tests were performed,
several new models have been sent to
us, including the $130 Sparkomatic
Road Alert 20 plus the mini $300 Micro-
Fox and $330 Whistler Spectrum 2.
Because radar and detector perfor-
mance can vary with the weather, the

exact positioning of the units, and other
factors, we thought it would be unfair
to test these new models after the main
group of detectors. However, in subjee-
tive over-the-road evaluations, the
Spectrum 2 seemed to show the biggest
improvement over the original model,
though we cannot say how it would
compare with the top-rated Escort. PM

SOURCES FOR RA]M.R DETECTORS

BEL Micro Eye XKR-LR, BEL-Tronics, Lid , &35 W

'I-hq"n Bugte 10 Wichita, KN ™14
ahra Trapshooter RI-TII0, Dyvnascan Corp., G480 W
Cordend 58, Chicaga, 1, 6

Escor & Passport, uu.lrnuﬂ.i Micrewave, Inc., One Micr
wave Fluza, Cmeindi, (i 452842

Fuxzbisster Superhet, Electioert, Ine.,
Tigp City, (0H 45471

GUL &8, GUL Industres Corp, 23970 Craftsman Rd.,
Calabasaa, CA DL

K40 XK Superbet, K-8 Electrmics, 1676 Exemutive Dir.,
Elgin, 1L B30

4548 Bouth 25-A,

Radar Rendy Mounl, NOB Indusirses, PO Box 43444,
Thaesom, AZ 2T
Hﬁ .:J;gﬂ#.l Sparkomatic Corp., Route 6 in 200, Milford,
Sn_aupglbillﬂm. Autotronica Ime. . K5 Arapalio, Richardson,
[E. L
Saper Fox Vieen 11 & Micro Fox, ComiGen Technology,
Ime., #5108 Taylorsville Rd., Dayton, (0 a5
Uniden BI:ES, Uniden Corp., G345 Casthewny Court, Trdia-

i:i’é"il’f'w"‘ rsoncdf Spectrum 2, Controk
Vi 3 Spertrum “ntrokinics Carp,
Diymatech Co., G Lyberty Way, Westford, MA 01886

RADAR DETECTOR PERFORMANCE RANKING

X-BAND K-BAND OVERALL

ESCORT ESCORT 1. ESCORT (§245)

LNIDEN GUL 2. GUL G-B35 (5260)

GUL BEL 3. BEL MICRO-EYE XKR-LR ($300)
WHISTLER K40 . UNIDEN RD-55 ($190)

BEL PASSPORT 5. WHISTLER SPECTRLUM (3270)
COBRA UNIDEN 6. K-40 XK SUPERHET (£300)
SNOOPER WHISTLER 7. PASSPOAT [3095)

PASSPORT COBRA 8. SNODPER D-4000 (5148)

K-40 FUZZBLISTER 9. COBRA TAAPSHOOTER RD-3110 ($160)
FUZZBUSTER SNOOPER 10. FUZZBUSTER SUPERHET ($200)
50 FO 11. SUPER FOK VIXEN I ($230)

ol as good as it should be. In Apri

1879, Judge Alired Mesbitt presided
over the famous Dade County, Florda,
hearings to determine whether radar speed
measuring devices were reable and wheth-
er poice officers were adequately tramed to
use them. After being shown houses ~mowv-
ing" at 40 mph and trees doing B8O,
MNeshitt ruled “that the redabiity of the radar
speed measwing devices ., . . has nof been
astablishad beyond and io the exclusion of
any reasonable doubt.”

Despite this condemnation, police radar
has not substantially changed since. The
last technological breakthrough was “in-
stant-on” K-band radar in 1978, and the
only recent wrinkle is “same-lane” radar,
“Same-lane” radar attempls 1o measure the
speed of a car traveling in the same lane and
same direction as the police cruiser. It is said
o be even more prone Io false readings
than comventional units,

Around tha same time that Judge Nesbitt
hetd his hearing, the National Bureau of
Standards and Nafional Highway Traffic
Safety Adminisiration decided o estabish
standards for posice radar. Specifications for
pokce radar were finally published in 1982,
Please note that the MBS slandards are
“suggestions,” not requirements. In theory,
a police department should ensure that the
radar they buy meets these standards, In
practice, they tend 1o buy whatever they can
get at the best discount.

HOW GOOD IS POLICE RADAR?

As for operator training, there is no re-
quirement from any federal agency. The
FCC used to individually icense radar oper-
ators, but police radar is now type-accepted
by the FCC, and any state or local govem-
ment with an FCC Gcense for its radio
communications system can operate radar.

Many states require radar-equipped offi-
cers to complete an operator course, but
there is nothing in any law o stop a local
miuncipality from buying a radar gun for wel
under $1000. giving it to a deputy with no
training, and latting him balance the town
budget out on the Inlerstate.

Your righl o use a radar detector is
guarantead by the Communications Act of
1934, This congressional act established
the FCC, gave it control of al microwave
transmissions, and stated that radio receiv-
ers should be uncontroled. This “right fo
listen 1o the radio” has been a cornerstone
of LS. policy for 50 years. As far as the FCC
is concermned, a radar deteclor is a radio
receiver, and s specifically excluded from
government control.

A radar jammer, on the other hand, is a
radio transmitter. The FCC considers jam-
mer use “malicious interference” with legiti-
mate radio broadcasts—i.e., police radar.
Jammer use is thus a federal offense, with
penalties including, but not imited to, loss of
any FCC bcenses, a $10,000 fine and crimi-
nal prosacution with a maximum sentence
of one year in federal prison—R.T.
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Complete Apple® Compatible

Word Processing System
Home ¢ Business ® Word Processing

® 15 Day
Free Trial

®* 90 Day
Warranty

et
ARREEARERAS

0

Look At A .- Ger”lyzl-99.0(?

Laser 128 Apple Compatible Computer $499.00

Big Blue 8'2"' Letter Size 80 Column Printer 199.00 suve

9" Samsung Green Screen Monitor 129.95

Magic Window lle Word Processor 150.00 Over
Magicalc Spreadsheet 150.00

Magic Memory Data Base 60.00 $ 1 ooo
Laser 128 Printer Interface 19.95
=

2 Rolls of Paper 19.95
Comparable Apple System ($2495.00) 1227.85 All B Pieces only *499°°

Magic Window lle Word processing is  Magicale Roted os the best electronic Magic Memaory File anything, any way
easy ond more efficient becouse of a spreadsheet on  the market for you want ta: nomes, oddresses
simple-to-read menu system and editing Apple®. The speed with which important numbers, dates and notes.
commands. Many powerful features of Magicale soclves number preblems Your information is organized simply.
protessionol quality programs ond more. allows you fo accurately analyze easy te maintain, ond ovoiloble
Supports  wirtually all mojor  printer decisions beforehand Supports instantly, Supports all popular printers
functions, Operates with most B0-column  multiple RAM cards  of most and video cords.

video cords or 4070 column no-hardware  manufacturers in any combinations up

modes toa tull 512 K

Apn's in o regainesd frademors of Apple Campuie Ing

Auckd 830 00 o 'J'lnplllq ||u:|-:||-'|q and insuyrance. Hlinois residenis please add -

& « sales tox Add 560 00 for CAMADA, PUERTD RICO, HAWMALL ALSSKA, r '
APOQ FPO arders . All prders must bean U.S Dollprs. WE DO NOT EXPORT TO

CTHER COUNTRIES EXCEPT CANADA . Enclose Cashior Check | Money Order ar r

Persopnnl Check . Allow 14 days lor delivery 7 ia I'I":'F" For phone orders, 1 day “E’ Lﬂw_" Dur Cﬂﬂfﬂl‘ﬂf‘]"ﬁ

express mail Prices & Availability subject 1o change without nolice

22292 N, Pepper Rd., Barrington, lllinois 60010
i :lr e rigers mn
LoZ onphowoderonly | 3 9 2/382-5050 to order

VISA — MASTER CARD — €.0.D,




Guard Your Family Against Old

Man Winter With Chill Buster

Window Insulating Systems
Chill Buster | System

Craates insulating air pocket that probects you and your family -
from dratts and chills, Availabla in white or brown. :
Chill Buster | uses inerocking inside fastenar strips thal
give windows a "finished” look. Simply snap film in place f
between interlocks and shrink with haer dryer 1o form tight seal. |/
Complete Handy Kits Let You Do The Job Fast!

Eiremras | _anm h’lﬂlu\'_i__ S50 WIDEBY | 500N WIDE BY
Z5FL neg &
| 75 P Fastene a%-100 §19.95 BF-J00 57298 BF-300 32495
SOF oag A& |
150 Fi. Fasiener #iF-101 §3495 aF-307 5365 D301 S
75 FL iong &
200 Ft Fastone | BIF-07 549095 | mon; §5295 | w307 36795
[Fain Door Pielure Windew Size — B4 5 0 Ft_b 35 F* of fasieer - Siock BPIF-101 Cost $8.95 ' = |

— (=

Chill Buster Il System Kit Contains Everything You Need!

Low-cost lape-on syslem 45 . WIDE BY 55 M. WIDE BY o wioEsY |
bl isl'lml'nl mpe'"h E‘TFE: !"l:::"'lTn . HHW-101 § 995 BN §I0ES EHW-301  $11.95

i kv = i H - a d

mk::'i"g- na "'"'”H;‘g:'l SEEETTL UHW.102 S1785 | w202 S18S | sWwam 52295 |
Chill Buster Systems 151 long & 3 4 h
give you addad pro- 725 61 Tage EHW- 1 HHIN-2 4, T 95
fection and comiorl Mmmm-lhl—rfuﬂﬂaaﬁﬂmlape Siock BPHN-100 Cost $6.85 |

—_Ovrder Extra Supplies Al Low-Cost In Any Quantity.
Interlocking Fasteners Fasteners work with all heat

Add Clean, Crisp Look To insulsted Windows ™ shrink type films, coma in 26°
Z5Feslong  SCKWFS-101  Cost § 5.50 ] Eﬁggﬂ:gpﬁuﬁm

50 FeelLong  SockMFS-102  Cost § 0,95 i i
THFeelLong  Swock #FS5-103  Cost 514.580 or brim. Avaitabla in white or
100 Feel Long  Stock #F5-104  Cost $10.25 | brown, can be painted any color

* Mo special skifls or 1ools neaded.
Double Sided Acrylic Tape
Made specially lor window insulating systems,
Provides ighl, durable bond to plastic wingdow film
Fast, Easy Instaliation:
172" wite and 110 Fi. Long — Slock 8T-101

Crystal Clear Heat Shrink Film

Top quakity plastic fim is specially
designed for window insulating systems
's 100% clear, tough, inside, and durabla

Send For Our
Free Catalog

ORDER FREE:
Call 1-800-325-2826
In P& Call: (215) 322-0383
6 Days a Waek
B30 am lo &30 pm EST
VISA — MASTERCARD |3 mirmmum
charpe order s 515.00)

Cost: $3.95

POWER TOOLS M5

! s o

METAL PARTS KITS AT LOW %0
FACTORY DISCOUNT PRICES FOR

#12-1H. BAND SAW

Y. *18IN BAND SAW SSEP,

*WOOD SHAPER Plan

_ »6-IN. BELT SANDER
s raow 1IN TILVARBOR Saw

sarTSFROM .| ATHE/DRILL PRESS COMB.

Easy to lollow step-by-step plans. Photos. Mo
machaning, no welding., Build your own slundy
frame. Full scale patterna. 88,000 kils sold. Sand $6
for plans. brochure and prices of §1 for Brochure
and prices Order kits on Visa or MasterCard.

GILLIDII MFG., INI‘:. uml'r BACK GUARANTEE

T00 Scharer Plowy. Dl-ll
H— Charles, Mo. 83303 Phone (314) TRe-1812

WHAT'S HE DOING!

Making a Conciete
Flower Pol! . and

50 CAN YOuU!

Make and sell your own
Ornamental Concrete items.
Ruth 5500 for Book
sbout Aluminum  Molds
with prices and production secrets
diract from world’s largest mnld manufacturer.
Over 350 designs 1o select from.

trade

Send $5.00 AR AT
Today To o=

P. 0. BOX AS9 - HICKDRY, M. C. 28601

MEN
PAST 40

It you are dislurbed by Ihese symploms. your
Iroubles may be caused by glandular inflammation
of your prostate. Methods that merety give lempor-
ary relied for Uhis condibson cannol be expecied o
remove the cause of your lrouble.

The Encelsior instiuie Clnic, devoled 1o the
NON-SURGICAL melhods of treatment for dis-
sases peculiar to clder men. has a new FREE
BOOK thal 1ells how ihese iroubles may be cor-
recied. The NON-SURGICAL treaiments de-
scribed in thes book reguine o surgeny. hospilaliza-
fion of long pediod of convalescence Trealments
Iahe bul a shorl lime and the cosl = reasonabils

Write loday This book may prove of ulmos) m-

Trouhied With Getting Up Nights
Puins In Back. Wips.
H‘:II:IIIL Tﬁrrml;‘ !

107 Industrial Drive, lyland, PA 18974

with high lensile strength. Film shrinks 1o r'..'. apdnglic ittty ety | partance 1o you. Mo abligation
farm tght seal wilh hausehald hair dryer : gy nal Dept. PM=1T 4 Excelalor Institute Clinic, Dept 1256
2 |1|:|'.' Inchigtriad Dr ruylang. PA1BETE 110 E Broadway. Excelsior Springs. Mo, 84024
: Order Enough To Insulate All Your Windows! S wocks oo emer
LGTH, i . WADE BY 50 e WIDE BY B0 I WIDE BY B WIERY | W O Check L]
a0F | BPEADY § 796 | 9PR500 3 995 | wrrson S1198 | err st gues | " OO :
BOFE | BPF-D BAAR5 | APF-502 B17.95 | WPE.E02 51908 | eRE07 52605 : Cvisa : WUDCRAFT FREE
120 F0 | EPF-a03 $1098 | 6PF-503 S2495 | OPT.S $288 | PRA0Y $3805 | g e | feiepe ey il = £} Lok
= SHIPPING RATES AND PRICES — PLEASE 4O C.0.0. . [ Pt s 0% S T ' Toul
Tokal kor W [ 100 OVER x|
MgiChandisg 1900 | 1500 | 20,00 Wann| B el Portan drec. ' Catﬂog
(Zhpg 80t | 250 | 275 | 300 | 395 | 35& 175 675 | fewem - -1 .
OUR GULRANTEE: SHOUILD YO4 NOT FEEL SATISFIED, NEEP THE PORTEDM YOU MAVE INSTALLED AND = 3
RETURN THE UMGSED PORTION WITeR 15 BAYS FON & CONPLETE NEFURD LEsS POSTABE AN M : b - Qllﬂiitj'
g s : Products For
Energy Arsenal Dept. PM-11 L '
. e Woodworkers

PELLPHONE LISTENING DEVICE pymall W R TITLIY
Somimecmis || ROCKET MOTORS
i . 55; I * 40 POUNDS THRUSTI
ie! * FIFTY CENTS EACH
$19.95 .. . i i * BUILD A DOZEN IN AN EVENING!
oy TRANSMITTER £ II Il _-jm";;f'{»ﬁ“&?.ﬁ'ﬂm
m;::m’:ﬂ';wm * w WAKE TOLRER r—sﬁv:';ul::ﬂhlﬂl--—
i 18 5 “ THE TELERLITE CORPOAATION
o somcialty S, sncioss B3 00 8 US4 Carg i IHHIHM; Busaymand. Calil. 52388
152

Send today for your FREE copy of our new
colorful catalog. It's fully illustrated with
the fineat quality tools, supplies, books,
COmponents, hardwam and much more.
Satisfaction Guaranteed.

Write today for your FREE catalog.

WIMDCRAFT SUPPLY CORP.
| Dept PM118

41 Atlantic Avenue, Box 4000
Woburn, Massachusetts 01888

/r‘?}-\_\ BE A BOOKKEEPER
= = . I you are boved with your presest job,
87 2o | brand new siills in Bookkeeping and
=rJ4 ;- - | General Accounting could be for you.
ﬁﬁ““ﬁ Leamn at home. Full or part-ime.
f Send name, address for frae bookier
COMMERCIAL TECHNICAL INSTITUTE, Dept. 110-116,
1500 Cardinal Dr., Little Falls, N.J. 07424
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METEORITES “.

From around the solar system,

penuing metearite specimens

are available for the first time,

BUYING / SELLING | TRADING

ROBERT A HAAE — IE'I‘EIHI'FE MAN

Box 27527, Tucson, AZ 5T

Plaase sand 51 for @ full coior cataiog
Refundable Krst order

DENTAL MECHANIC
_SECURITY PRESTIGE

Im o spart llme, e make
Crawn, rln.u Bridgework, eic, Dewial s,
chaalos wre emplayed by Dewlists, Desdsl Laba.
rifories oF open Feur own stap. fall or spere
time. FULL EQUIFMENT OF TOOLS AND MA-
TEHIALS [NCLUDED WITH COURSE. Low Eu-
ithsa. Fasy Tersm. Write for FREE BOOK sboul
Vhis carees Fhad'i sob sflecled By anfomsdion,

THE BleCARRIE SCHOOLS INC. 715-L09-8155
132 M. 12k 5t, Dept. PM i11 Phils., Pa. 18907
. RERAIR
. R
VAR AT saiihAE s rl'l-.lﬂ WN O
FOR OF Va8 BRSO G
pk
o AT IO AL A L =
CLOCHMAKERS e
—c
a INSTITUTE

g BOE aaw LATRTIWN Ba TToas

FREE CATALQ:
\ INSCOUNT pmé’;
SHP Briggs Horizontal ..., ....
BHP Tecumsah Horlzontal .. ..., 5199.95

A% HP Tecumseh Verlical ... .. .. $99.95
BHP Tecumsash Vertical ....... $199.95
4000 Watt Generator . o 344595

2 lo 18 HP Engines, EWiu 5000 walt
Generaiors, all ¢ Discount Prices
SMALL ENGINE CITY
2612 Lyndale S50. Dapt. PM11
Minnaapolis, MN 55408, 5118724288

HEAVY DUTY AIR TOOLS

AT BIG SAVINGS TO YOU!

FACTORY NEW! FIRST QUALITY!

As authorized liquidators of consumer products, wa somaetimes run across special
opportunities that are NOT genuine liguidations. And here is one of them! The LS. importer
of these industrial quality air tools was anxious to expand its market We knew we could
provide the big sales volumes they were looking for. But first, we thoroughly inspected the
tools to assure top quality lor our customers, Then we checked on the importer’s service. it
was efficient concerning warranty, parts and service. S0 we wrapped up the deal! And
here it is! Outstanding values on exceplionally fine quality air tools. Get the ones you need
or always wanted. .. at money-saving LOW prices!

ALL AIR TOOLS BACKED BY IMPORTER'S ONE YEAR WARRANTY!

3/8" AIR
RATCHET

1 f:"
WRENCH IMPACT
Sturdy, solid metal truction.
F:;t alfll'hds:;s','Ta usﬂc;mn;uls ;Td WH E" cH

bolts. All ball bearing design.
Variable speed throtile. Durable
ratchet head supplies up to 50 1bs
torque. Positive socket retention
4 CFM at 80 PSI. 150 RPMW

mir. List: *69.99 525

Rugged, one-piece aluminum
housing. Pistal-grip handle with
contoured trigger throttle. Built-
in air regulator. 4.5 CFM a1 B0
PSI. 6500 RPM. Four longue
semings: 1580, 195, 215, 330

fL/ihs.
Reen H-1650-7001-027 Ship, hand: $4.00 mir. List: *71.00
- el %26

tem H-1850-T000-895 Ship, hand: $3.00

GREASE GUN

Agute angle for easy access in
hard-to-reach areas. Air wvent
valve, Three-way filling: from
pump, suction of bulk lubricant,
ar cartridge load. Delivery at
1500-5000 PS1. 30-160 PSI air

520

AIR
NIBBLER

For metal cutting where precision
and flat edges are desired. Adjust-
able die guide for forward, back-
ward, right or left. Cuts up ta 17167
steal, 57647 sluminum. Alloy Steel

punch. 4 CFM a1 20 P51 3500 RPM. 1§

MAILORDER BUYERS

Thousands of MAILORDER BUYERS LISTS am now
available for IMMEDIATE USE! Computerized on Peel and
Stick labels In 2P CODE ORDER. GUARANTEED
DELIVERABLE! For complete details RUSH SASE TO:
KEYRITE ENTERPRISES  Dept. PM
P. 0. Bax 71152 = Las Vegas, NV 89170-1152

~

BASEMENT T

FLUSHES UP 1o Sewer or
No Digging Up Floors

Install H Yoursell - Anywhere
Write McPherson, Inc., Dept, 16
Box 15133 Tampa, Florida

GO KARTS,

ENGINES-KITS-PARTS W

12 PAGE CATALDG
$300 REFUWDABLE
Larges! Selectan

| 1488 Menice Ave, Fa-luimnle Oig uu-

H E R N I A APPLIANCES

FOR COMFORT!

You can enjoy heavenly
comfort night and day at
work or at play! Send for
FREE illustrated booklet.

BROOKS APPLIANCE COMPANY
301 Ensi State 51, Marshall, Mich. 49068

mir. List: %49.99
Liguidation Price . . . . .
e H-1880-7001-241 Ship, hand- £3.00

PAINT
SPRAY GUNS ‘@1

*99.95
.......... 59

Hism M- 1850-T001-038 Ehip, hand: $4.00

SILVER TOUCH GUN
Dual action trigger for air J} o
only or air/paint. Adjust- ' gﬂ r—w_um-:un-u-n-r phene,
able patiern. 4-6 CFM at & gt &) TV E g E n
70-110 PSL 1-gt. alumi- 1 o o
e CANBAL. IR Toll-Free: 1m3:n-neua
Sabes cutsids | aiates are subject to
m‘m’aﬂ.ﬂﬂ wmmwrnﬁhm
Liquidation 534 ! . S ————
Price . \ €.0.NLB. Direci Marksling Corp. Item H-1650
Haen H- 1650.7001.078 I 1405 Xenium Lane NiMinneapolis, MK 55441-4484
Ship, han: $5.00 | Send__3/8" Air Ratchet Wrenchies) Rern H-1650-7001-
- F (27 at §25 sach plus 34 aach lor sheppeng, handiing,
< ) | Send__Grease Gun(s) Mem H-1650-7001-241 a1 $20
'“" I sach I:HIJB $3 each for shipping, handling.
b Sand ___Siver Touch Spray o) Mem H-1650-7007 -
TOUCH-UP e 076 at $34 each pius 55 sech mlppmg. handling,
- Send__ Towch-Up Spray Gunis) Bem H-1650-7001-068
M EHH ' af £24 pach plus é sach kor shipping, handling.

Sand___ 12" Impact Hem M= 1ESD- TO00-285
Bt 526 aach plus $3 sach for ahipping, nandling

I Bend ___Alr Mibbler{s) e H-1650-7001-035 al $59 sach
plus 54 aach for shipping. handling

For shading, spotting. Self-cen-
ering brass nozzle. Adjusiable
patiern. B-oz aluminum cup.
1.8mm orifice. 28 CFM at 30
PSI. 4 CFM at 50 PSI iMinnesola residems add §% sales tax Sorry, no C 0.0

orders |

[ My check or money order s enclosed. (No dedays in
l processng ondens pasd by check ihanks o TeleCheck )
i Charge [ visa® [ MasterCarg. [ Amancan I‘-'_-pu'eja'

Aol Mo Exp
| PLEASE PRINT CLEARLY
l Mg
c omMB| | B
e = PP Direct Marketing Corp. i City =
Authorized Liquidator s'"";m r 3
1405 Xenium Lane North I . J
Minneapolis, Minnesola 55441-4494 [] Sign Hera I
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MAGNATRAC.

COMFLETE
TRACTOR
KIT...
lass.

-

& NEW ENGINE -
lmrmgnwmﬂmﬂ, U PRCmE & 3% DSCOUNT D B

18 hp Twin Cylinder
@ MEW POWER -

At Just 20 Ibs.,
What It Will Do
Will Amaze Youl!

SR SO KrapE BN OF pousii M3 The g et i ShoR
Sarmpfy o The erbng ooty Ot 20000 4@es pisopie see youraa ! ais
MUkIng mordy EEry dily $84rng bom o hul! osior celiiog leatunng over 250
ATrasy Shyles for mee and woman ket ng Sk, casual mrh sateny, and
BelZned (ke Knapg il gang poud comg g FREE SELLING KIT, fgsseg
l eaenytherg yow feed L0 @il SRSt BT motey el Thens 1
o ek w0 MABOD BNORS WO Sui0n O SEe SRaDiE with st
trisrng and back cur $hoes wih an urcondional mondy back puarantsy
W cos!! kg biagaton’ Send coupan fodiy
Tromas eCafey. KHAPP SHOES. Dne izips Cerie
[ o=t s Bochine Wt g2

4500 iba. Max. Pull

@ NEW LOADER -
Lifts 750 ks, 1o 7% .
® NEW BACKHOE -
Digs & Losds 1o 8 fr.

Catalog — vhowing
Magrstres—Kil
corstruciion &

img  Magnatrac .
from local ma-
teriald . 57,00
STRUCK-KIT Dept. PM116
Cedarburg, Wisconsin 53012

[ Salk! Full sine Zinc alioy. Reasissic '
Over 30 parts. Canmot be made to Bre | o gy

N resiamme. Comes assembled Gaality. BN
lmm |
lﬂullﬂ'ﬁl.&trtpﬂ' FEED | Lengib:Af§ h 7 :
uxunm. n 2391% Canlag |m-um -
e If your garden is less than an acre,

L

Al metal stop block converts radial arm

you need abig, expansivetillerlikayou
neead rabbits. What you need is one

small, precision machinethatcandoa saw into precision culoff saw. Repeats
ME m: KI“ varigty of jobs in the garden and exact culs where accuracy counts for:
aroundtheyard. .. quickly, easily, Cabinets — furniture — picture  frames
Spacious. . Efficient.. Affordable. .. Monterey | § neatly and economically. ,
Domes Homes are designed _ oy - ||| TheexcitingMantis Tiller/Cuttivator | | | Arryo, 4dust -~ remembers last cut
for a lifetime of savings. M s charing the way Aneiians ence one pan
Up to 50% mare ener- £& Tdmﬂuﬂ s ustﬂulaunds - head screw. Can be mounted or re-
@ efficient than every- 21 garden. it weig o p o moved in seconds. $24.95 postpaid.
day homes. Patent:{!gd-';. : :r‘{“;‘::a” "'_':tﬂ t. ttit:'lm w ; a Pa. residents add 6% tax
building systemn =S8 - C awrist...cu roug
comes precut .i"!"'.—_-— ol tough soils...turns on adime. .. w.w. :‘Tﬂﬁl‘\;fﬂﬁluri ng, Dept PM11
andcolor coded. % oy weeds in and around plants, between Newk ““‘;ﬁa;:g*
2P %y Gond fir 100 page color narrow rows and along fence lines ... oW,
4 ﬁﬁ:‘ Catalog & Plans Book. $6.00. | || and runs all day ona gallon of gas!
' ‘IIL Fully Guaranteed! What's more, with its inexpensive
- m'rm ——_—-—--u-—----- Eﬂﬂchmantﬂ.itquiﬂﬂybﬂmma&a BEI’Id Saw H{]W'TU Bl‘[l[;l‘lurﬂ
x i
3 CPeme b oy Woser b ey Mot et s 80 3\ g ouwar, Jawn aerator or de-thatcher,
A i\ 3 || @aborderedger, or a hedge trimmer! . g o s e o -
' i ' 3-Week In-Your-Garden Trial m““ﬂ;';ﬂ?:g%wn?w
l i j : B?:-;f of ai; you can try the Mantis —risk = &
- ree! If you don't fove i, simply return it for e Olson Saw Comy ¥ L
a full refund. Bethel, CT 0GB pﬁm

Mantis tines are guarantaed for life
BUILD A ROLLS ROY: -~ against ever breaking and its angina has a
INUYOUH EOACKYAHDDFE ‘y- 5 Lifetime Replacement Agreemant!

Or Stulz Bearcal, Ford T Jeeg And, fornext45days, Mantisisonsale —

Ejﬁﬂ?&ifmﬁg&'uﬁlrﬁggh al the lowest price of the year!

All easy 1o build tamaly fun, 12y

Portable Steam ﬂl“l‘lll"‘
Staam in 60 saconds
Ew: Alr Filtwrs, Lawn Mowers
J-pr. guaranies on lire box, cods. Lees b
uid soap, propane fined. WiL 120 Ibs. Auni

PUETE rEguIred On Iow WRIBT Dressure.

QuIcE DELIVERY - UPS - quf@or. |
: Ererioor ||
HOT sHOT 'ﬁ&ﬂ% ciy

State Zip
Bx 360 4 Graham, wa 98338
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edecinc. Bske and scrap parts. Conoise plans “1986 MMC WEDCO MFG. INC., Dept. M-1T
One car 312 Two 820 Seven 539 Brochure $32p.p N - S SN W— — — - P.0. Box D, 940 Wes! Broadway,
Kidmars. Bow 1238 A, Marbishead, Ma 01945 Mantis Manutacturing Co. . Wyoming B3001 ~ J
1458 County Linva Rd., Dept 3037
Huntingdon Valley, PA 19008
{215) 355-9700 '
COLD WEATHER WON'T STOP YOU WOw 3 Plealse_sem:l b7 mrnr;mlic;&?mhe
revoluticnary Mantis Tiller/Cultivalos,
INSTANT HEAT -SHOP- GARAGE-BARN ot the 3 WEER TRIALI ™ | USE ZIP
P 10 100,000 BTUS - SIMPLE 10 HIN. ASSEHBLY
FIDUNTS TO TOP OF 5 T0 10 GAL PROPANE TANE I Nama I CODES WHEN




SATURDAY MECHANIC

N

Fixing Windows

And Door Locks

indows and door locks are a
pain in the neck. Hidden be-
hind the steel framework of
the door, the complicated mechanisms
that lock the door and vaize the window
are subjected to a lot of abuse. Foree
that frozen window: open that locked
door by jabbing away at its insides with
a 8lim Jim, Sooner or later sumething

ingide gpoes “ki-chong,” and little pieces
1'::” Lix '.]ll' |m||ur|-_ ir:_'l'!IH tEHI'I]'.

Sime auto repant Jobs are fun. Ke-
placing window regulators and fixing

Thits J-car front door is typical of GM

doors with single Ift-arm door regulators,
power door locks and door-pad-mounted
Inslde locking knobs.

REGULATOR
ASSEMBLY

the door's inner door pad along with the
maisture barrvier and, in somi
the insulation pad. Removing the door
padl 1% easy. Removing it without de-
stroving it iz a bit tougher, But, if Yo
Exervise normal eare, voul ean do it

If yinir ear has power windows,
begin by disconnecting the

~ BY PAUL STENQUIST

locks that don't loek are not among
these. Why are they touph jobs? Be-
cause the inner door panel provides
only limited access at best. But some-
one has to do it, And if vou ean do it
yvoursell, yvou'll save some bucks.

CHRDE,

Door pad removal
To gain even limited access to door lock
and window regulator mecha-
ni=ms, you have to remove

REAR
GLASS
GUIDE

SEALING
STRii

OUTSIDE
HAMDILE

LCHCK
CYLINDER

WINDOM
GLASS

POWVER LOCK
ACTUATOR

REGUILATOR
ASSEMELY

DO
STCP

oI
'IIL_HIE::IEHFI!




1 There may be enough room to use a wire
hook to remove the spring clip.

battery's negative cable. By doing so
you can be sure that you won't acciden-
tally activate the window motor while
fishing around inzide the door with your
fingers.

Then, whether you have power win-
dows or crank windows, raise the win-
dow on the door in question and tape it
to the top of the door frame with heavy-
duty duct tape. The window must be in
the raised position to replace a window
regulator or repair door lock linkage
rods. (An exception to this is when
replacing a window regulator on Tayo-

| tas or Hondas.)

Taping the window glass in place
ensures that it won't come slamming
down on your fingers when you disen-
gage the regulator or accidentally upset
the window mechanism. On cars with-
out an upper door frame, support the
window in the up position by wedging
rubber door stops between the glass
and the top of the door.

With the window securely supported

in the up position, study the door pad to
figure out what holds it in place. Look
for serews in lower corners of the pad.
Remove the screws that secure the
armrest pad to the armrest base or the
armrest base to the door. The screws
might be hidden behind plastic plugs
that must be pulled out before the
screws can be removed. On some cars
the armrest is part of the door pad. If
your car has power windows, remote
mirror control levers, or door lock con-
trols, they will have to be disengaged
from the pad.

On some cars the remote-control mir-
Yor bezel has a screw on its side that
retains the cable. Loosen this screw
and the cable will slip out of the bezel
when you pull off the door pad. On
others, particularly GM cars with the
remote control mounted above the doer
pad, the bezel is attached to the door
with a single serew on one end. The
other end has a tab that fits into a slot

on the door pad, and must be disen-
gaged before the door pad can be re-
moved.

Power window switches can usually
be unplugged from the wiring harness
once the switch cover plate has been
removed. On GM cars with the switch
mounted on a protrading “shelf,” push
down on the plastic cover while gently
pulling out at the bottom.

On cars with manual windows and/or
large door handles, you'll have to disen-
gage the retaining clips behind the
handles to remove them. On some cars
you can do this using a wire hook {(see
Fig. 1). Thiz is the recommended proce-
dure on Honda, but it won't work en
every car because access to the back of
the clip varies. On some cars the elip
can be removed uging two screwdriv-

ers—one pushing each end of the clip—
but this is a real hassle and you might
damage the door pad. Better to buy the
special tool sold for this purpose. It's
available for a couple of bucks from auto
parts stores and is also useful for re-
moving the trim pad fasteners.

To remove the window erank or door
handle with the special tool, pull the
handle away from the door as much as
possible and look between handle and
door pad to see which way the ends of
the clip are pointing. Once you've de-
termined this, slip the special tool be-
hind the crank or handle so that the tool
is flush with the base of the handle and
its two prongs are aligned to push on
the ends of the clip (Fig. 2). Push the
tool in toward the center of the handle
to disengage the clip. Once the tool has

STEEL PAMNEL

3 Remove the water deflector, by careful peeling. to allow access to the internal
mechanizms of the door. Use tape or contact cement to reinstall the deflector.
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L Lﬁmmﬁwhdﬂudg!d easily by someone trying to open the door with a Slim Jim.

bottomed out, pull the handle away
from the door pad.

If your ear is equipped with door pull
straps, or “coffin handles,” pop the
plastic covers off each end of the strap
or bracket, then remove the screws
that secure the strap or handle to door,

If your car is equipped with upright
door lock buttons that pass through the
door pad, unscrew them. On most cars
with door lock knobs in the door paid,
you must remove the screws that se-
cure the remote-control handle bezel to
the door to allow access to the back side
of the lock knob. The bezel can't be fully
removed until you've disengaged the
lock knob. Te do this, insert a small
screwdriver blade behind each end of
the lock knob and pry it away from the
rod it's connected to. After the end of
the rod is free of Lthe knob, slide the
knob forward to remove it.

Onece you're sure all serews aml ae-
cessories have been removed from the
door pad, disengage the plastic retain-
erg that secure the pad to the door.
These cone-shaped fasteners with flexi-
ble edges are much easier to insert than
disengage. 1f you simply pull the pad
away from the door, you'll destroy the
fasteners. The trick here is to disen-
gage the fasteners from the door with-
out breaking them or without pulling
them out of the door pad.

Begin by pulling at an easily accessi-
ble edge of the pad until you locate one
of the plastic fasteners. Then, using
your door handle removal tool or a pair
of needle-nose pliers, insert the tool
between the inner door and the base of
the fastener. Pull on both the edge of

| the door pad and the tool. A consider-

able amount of force may be required,
Onee the first elip is disengaged, contin-
e around the edge of the door pad until
all fasteners are free.

Under the door pad yvou'll find a
water deflector and, on some cars, an
insulator pad. These may be attached
with more plastic fasteners. On some
maodels, the water deflector may simply
be taped in place. Sometimes the arm-
rest bracket is bolted to the inner door
over the water deflector. If this is the
case, you'll have to remove the bracket
before vou ean remove the deflector,
Unce the deflector has been removed,
you'll see several access holes in the

| inner door panel (Fig. 3). To complete

any of the following repairs you have to
work through these access holes.

Lock mechanism

The most common door lock failures are
those where the linkage rods that join
the door lock levers and remote lock
buttons to the deor lock mechanism
{Fig. 4) become disengaged. These link-
age rods are easily detached when try-
ing to open a door with a Slim Jim tool.
In fact, if yvou suddenly discover that
your inside door lock doesn't work,
chanees are good that someone recently
tried to steal your car.

On most ears, these linkage rods are
attached to the handles, knobs and
actuating levers with spring clips.

Reconnecting  the rods is easy
enough, if you ecan see what you're
doing. However, on most cars, the
inner door panel gets in the way and
vizibility is limited to what you can see

| engape the spring clip. Test by pushing

through the inner door panel access
holes. If you ean't find a position where
you can see enough to reconnect a loose
linkage rod, you might have to resort to
a small mirror and a flashlight.

Most GM door lock linkage rods are
secured with the type of spring clip
shown in Fig. 5. To reinstall rods on
cars with this type of clip, first re- |
engage the spring clips on the lock
levers. Then, line the rod up with the
hole in the lock lever and spring elip and
push it into place. You should feel it

against the rod.

Ford uses several different types of
clips. One, found on Escort, Lynx and
EXP, supports the rod that joins the
door latch inside handle to the lock
mechanism. This retainer is inserted
through the hole in the support bracket
in such a way that it engages the link.
The retainer is then turned to secure it.

Other Ford rods use a simple spring
clip that fits over the end of the rod, ora
carburetor-type spring clip. This type
of clip, found on Chrysler products as
well, fits over the lever that the rod is
attached to in such a way that the hole
on each side of the clip aligns with the
hole in the lever, sandwiching the lever
within the elip. The other end of the elip
then snaps over the rod.

Removing window |
regulators

When frozen power or manual windows |
are forced, the teeth on the window
regulator mechanism pear may strip.
When this happens, the window just
bumps up and down slightly when you
attempt to raise it. The fix iz a new
regulator.

To replace a window regulator on
cars with the common single lift-arm
regulators (see lead illustration), make
sure the window is taped securely in
the up position. Then, using a drift and
a hammer (Fig. 6), punch out the center
pins of the regulator and motor attach-
ment rivets. Drill out the rivets using a
Vi-in. drill bit and electric drill !

Onee all the rivets have béen re-

5 Typical GM linkage spring clip Is disen-
gaged by sliding sideways.
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SATURDAY MECHANIC

& Punch out the center of the regulator
rivets, and then drill the rest.

moved, the regulator can be pulled out
the access hole,

On Chryslers, simply dizengage the
regulator arm from the lift plate and
remove the regulator assembly (Fig.
7). On GM ears with single lift-arm
regulators (lead illustration) disengage
the roller on the regulator lift arm from
the glass lift channel,

Many Ford productz have a single
lift-arm regulator that attaches to a run
and bracket assembly below the win-
dow in a manner similar to the Chrysler
regulator shown in Fig. 7. However, to
remove the Ford regulator, you must
unserew the two nuts and washers that
join the run and bracket assembly to
the inner panel and door sill, after
drilling out the regulator mounting riv-
ets, Then, on Mark VII, Thunderbird,
Cougar, Tempo or Topaz, slide the run
tube up between the door belt and
glass. Protect the glass with a piece of
soft cloth tucked in between the run
tube and glass,

run and bracket rearward at the bot-

| cars, the repulator mechanism iz bolted

On Escort, Lynx or EXP, slide the |

tom, Finally, remove the window regu-
lator arm slide/roller from the glass
bracket C-channel and remove the reg-
ulator through the door access hole.

If your ear has window regulators
with double lift-arms (Fig. 8), you'll
have to remove the inner panel cam
bolts or rivets before you drill out the
regulator attaching rivets. This type is
found on some GM cars as well as
Hondas and Toyotas. On the Japanese

to the glass and the glazss must be
lowered, unbolted and removed before
the regulator is disengaged from the
door panel.

On GM cars with the double lift-arm
regulator, the regulator assembly can
be removed from the door by sliding the
regulator back and forth to disengage
the balance arm and then lifting the
arm from the glass cam. The inner
panel eam bolis must be removed be-
fore you can lift the balance arm.

Installing new regulators

In most cazes, a new regulator can be
installed with bolts and nuts rather
than rivets. But, this can be difficult as
access is limited on some ears.

Your new regulator may come with
U-clipa that hold locknuts in place on
the regulator while you install it. If so,
attach the U-clips to the regulator at
the rivet hole loeations before attempt-
ing to install the regulator. Make sure
the nuts are on the outboard side of the
regulator backplate.

On GM ecars with double lift-arm

regulators, slide the balance and lift-
arm rollers into the lower sash channel

I cam on the glass. Then align the regula- |
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7 Single lift-arm mechanism shown here is from Chrysler. Ford uses a similar style.

tor, attaching nuts and e¢lips with the
holes in the inner door panel. Use Vi-20
¥ Ye-in. serews, or elightly shorter ones
if necessary for clearance, and reattach
the regulator to the door. Tighten the
screws to 72 lb.-in. On Toyotas or
Hondas with double lift-arm regula-
tors, attach the regulator mechanism to
the door panel, erank it to the full down
position, and reinstall the window glass
through the door frame opening.

If your ear has single lift-arm regula-
tors, attach the U-clips and nuts and
locate the regulator in the inner door
panel. Place the lift-arm roller in the
glass zash channel. Align the regulator
and secure with screws as above,

B Toyotas and Hondas require that the
glass be first lowered and removed.

On ears with electrie windows, install
the motor to the regulator with */;g-in.
bolts and locking nuts. Connect the
wires to the regulator before attaching
the regulator to the door panel.

To install a new regulator in a Ford
product with a regulator run tube as-
sembly, attach U-clips and nuts as
above and install the regulator through
the door secess hole, inserting the slide
into the glass bracket C-channel. Then,
slide the glass run tube assembly into
position in the door and loosely install
the run tube assembly fasteners. In-
stall regulator mounting screws as
above. On Fords with electric windows,
the motor wiring can be connected after
the regulator is mounted.

What's that yvou say? You can't eon-
trol your nubs enough to install the new
window regulator using screws, lock-

| nuts and U-elips? This is a difficult job
| at best, and a real horror on some cars.

The solution is to rent a Y-in. blind
rivet gun from a tool rental store. You'll
also need Vi-in. x 0.500-in. aluminum
peel-type rivets. If the tool store
doesn’'t have these rivets, you can buy
them from a Chevrolet dealer as part
No. #436175. Then, while holding the
regulator firmly in place, simply shoot a
rivet into each mounting hole. ™
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Call 1-800-533-5545 today and ...

On These.Name Brand Parts, Tools & Equipment!
h T e

. +
. "r‘?%

Lng Spl itter Parts "gsm.m

11 Gpm 2 Stage Pump, #1012....... 589.95

13 Gpm 2 Stags Pump, #1053 $113.95

18 Gpm 2 Stage Pump, #1058, $126.85

29 Gpm 2 Stage Pump, 21017 $242.95

Standard 4-Way Control Valve, #2010 $48.50

Auto Defant Valve, #2020 L = 550.95

4xZ4xT" Walded Cyl., #902424 ... $108.85

5x24x2" Tie Aod Cyl., 2008524 .. 5186.85
Much Mora in Stock at Low Discount Prices!

Don'tBe Wﬁilth out Power

SUPER TOUGH

Heavy Duty Log Splitters
SALE!

Continuous

18 Ton Mede!, #1134, $T789.00 Ideal for home-
Mow! 20 Ton Vertical, #1180......... £834.00 owners farmers Wast: H!ﬂtﬂd!
24 Ton, Low Profie #1142 ..$1329.00 ' contraciors & uray
* Comes with 2-stage pumps. heavy duly slides HE‘ﬂt A vacationers Protective
beams and lar il tank 4 i
A & arge oil tanks MagnEt | YearWarranty Cradle!
Clings 1o any magrei
Iron o skesl syrace ; . GEI‘IEI’HI‘DI’S
Prowides heal or piges e __“' 4000 Wat. B Hp. Briggs, 13 amps & 1204 166
Gas Engines . ~ 7 64037
y LMDE. @ AGINe od DARS i { amps i@ 240 valls Lisl £100800. Hame
AlWEFS thﬂ' LDWESt PIICEE :'..:": othar peeas Ship s .I sﬂLE[ 539? 95
And the Largﬂﬁt SEIBC"."JHI‘ WL 1 i, List $25.00 'l | 4000 Wan, winls Imrs..‘:l:ll.s‘ 14 IHES.EE;; |
e y teme 17109 LE! & '
?ne r—z 4 $15'50 5000 Watt. 11 Hp. Briggs, 42 amps w0 1200 21
eﬂr .7:3 A = J JiFifas FaEN wnlle List 8517400 Ilame 15404
Warranlv!i& = SALE! $599.00
| L-_-’ SOO0WEN, w/eler Srarl Lal $1295 es s 184056
= $699.00

Heavy Duty Tarp Sale

Our Tarps are TOUGH! Up to 12 Mil

(1 Year Warranty on Above Generators)

g::;lnas %\)

Horizontal == "SALE!

5 Hp, Tecumseh %° shalt #6051 ._......$130.85 Thick, Not & Mil Like So Many Others

S Hp. Briggs, %" shall, #8052.............. $141.98

BHp. Tecumsseh, cast iron sleeve, 8081 .5192.95 I N F RA“ HED H EATE HS

AHp. Briggs, 1" shalt. #8080.............. §222.95
10 Hp. Tecumsah, cas! iron slesve, 6010 $232.95
10Hp. Tecumaah, alac. starl, #80101...5280.95
3-20 Hp. Horizontal & Vertical angined avallable st
SUPER LOW DISCOUNT PRICES!

MA. HEAT-IR

000 Blu, maintains  constant
heal autput to- 300 Adusiahle Ship
W1 B iha Lixt BT G5

Heme 1T28....... $39. 95
WA, DOUBLE HEAT-IR

Twn burmars. 6000 10 24,000 Bl
Adjustable Shep WL 14 IBx. Lisl
FET00

iteme 1727 589.95

fianks not incluvded]

Strong rol, rust &
Send For mildew peood poly- 1775 16 %20 19.85
sthylane tarps with 1778 20 x50 30.85
Y‘Ul."' FHEE rrass plated grom- 1777 30 z40 689.895

el averny 30 1778 30'x=50 B9.85
Catalug! . e

Sires ligl ane cul size

r---------------------——-1

, BARREL STOVE KITS _ =

Hydraull ; BAARL STOV

INC Dﬂpt- 54723 | convert any 55 'n~r S0 gallon banrel dram

BO1 East Cliff Road, Box 1219, Burnsvilla, Mn 55337 ""'ﬂ an efficlent and sconomical wood
Call our order dept. at 1-B00-533- 5545 iy oot

In Mn call 612-894-8310 | #18088, W1 32 b, Lis1 34995
MN.C. & 5.C. residents. visit our Charlotte store! ' . I DOUBLE BARREL KIT, when usad with
Phone Orders I above kil will convait il into & doubls

Prices Expire Monday-Thursday Bam-8:30pm barrel siove. The secondary gasss ars
trapped and creale greater etficiancy as
Fi A& Saturday Bam to 5:00
11 fﬂﬂfﬂﬁ riday oy Bam to pm

i.—.-...*"“‘ ¥ they Iravel through the top barrel
We Ship UPS, Bus or Truck 1 s12057, Wi 19 1be, List 33005.... 812,05




EVER WISH YOU

HAD THREE
HANDS? e\
These little Handi-Klamps™ &

give you that extra hand
you need right when you
need it.
They're nifty portable
vices that use rubber pads
to let you firmly clamp wood,
paper. plastic, metal, cloth,
whatever-without scratching or
marring—all with the flick of a thumb.
Thay're ideal-
For holding patterns to wood, glass, cloth,
while marking, cutting, drilling, sewing.
For model building to hold pieces tightly in place for
gluing, welding and soldering.
For hanging drop cloths and canvas without fear of tearing.

- g '
Barmn/Garden Shed Our well-designed yard
bullding provides handsome storage for
| vard tools, hand tools, power equipment,

: .- rdening supplies and a gardening center |
. ﬁ.ﬂl‘li any fIE.h'E'ﬂTIﬁI'! who —_——— — — — — — ar the ﬁnie amily. It also has an upstairs
ties his own flies will instant- | Please send me —__ sets. 54,95 for a sel | Infl' Dim. 12 x 16 ft. Plans, instruction man-

: ’ of two (same size) or 54.50 when arderad in
ly recognize Handi-Klamps | mun?m sets. Price includes postage and handiing.

as the perf,act extra hand_ (Calif. res, add 6.5% sales tax)
Handi-Klamps make an I {Check one:) O 1% jaw depth O 1-3/8" jaw depth

| ual & material list. (1 plan: PL-1278—5$10.50)
: Both sizes grip up to 516" thickness I |
unusual, thoughtful gift for | |

(2 plans: PL-1278A—$17,50)

MHamig

Send your name and address with
| | check or money order payable to
POPULAR MECHANICS. Mail to:

the handyman, hobbyist,
sportsman, phﬂtﬂgfﬂphﬂr | Aodiess

and the like. You can't buy ' o State Zn Popular Mechanics, Box 1014 Radi
them in a store, but you can | §and chack or maney order  Z8DhYE HANdi-Klamps Depl. P 1 | | | City Station, New York, N.Y. 10101
get them directly from us. | e Y aiewnon, CA 90307
A ————— AT
TEAGH he omsouit JET +HHELICOPTER
ANY DOG LOW - COST DESIGM = SIMPLIFIED ASTEMELY
& Lises low=copt fusl ». Mo licems needed
IN HiHU'Ei BE A COMETAUCTION MAMUAL
il by, — Fgity (hnircied —
‘“ﬂ:ﬂ-.-ﬂ_ LASY TO LS [/ Ol 51166
=Y LOCKSMITH T
3 Wom Ewcine Bhock-Bhy . G Sy w dais o phalel & SR 5 mepliens
thmﬂ* ; couee TRACHER: o i You'll enjoy your work as a Locksmith because il is more Pilly. M, iy
e B “Ea G0 fascinafing than a hobby--and highly paid besides! fouTl go *BOTH ARDVE ROOKS: ONLY §1080 TPt
. o g thee ascinating work, yeas after year, in good times
= Dy * Fmich vl 1l be e man in in an evergnwing NEW: An excitisy Kit Helicopter!
ﬂﬂ_m_.%mt ﬁt.ld offering I:nﬂjplaf p:tu o Hixm&nﬁm oW Bioss Detaily sel with bock orders,
W TV wilh: Barhiara Waiters, Camon, Chch Caestl, At ‘What more coubd you ask! Send
Lmumm um n-mn i vu-m-' m Phamn fomry. B Pk Bex 50
TRAIN AT HOME— £3 o FRED mith % i
3G, WaLL TTReET JoUmiAL e EARN EXTRA $35 RIGHT AWAY I LI ) o
A SN0 BNgInRTnG D 'W'*m“:‘d‘“’ |
I ! iy Y| essssssssssssssee= e L L L L L LT T
s ‘St Lt b 1na pake of g hand. Neeg /34 BUILD A CLASSIC
ypnolic contel, even al @ distance. No leash Y i MHING INSTITUTE e A
megded, Wovices become experts This new L5 Div. Commercial Technical Instiluse MEHOGANY, i
Tl i e e S e oy =
bt 5;‘;2 P il ey ey Litile Falls, M. 07424 -
simply don 't fighl & Tunes i, rraked Tham wanl | FULL
15 pleass you. Unequaled oyally-bonding. Same A ST
irgiruments and systom (e Dr. Miler paients) Name 5
veterinarians bar dog beharace. M, (Pleaser Prisd 1 1
mu!vm-m-edummu 5. & lareagn lands. Aededress " el
From§25 1o $178 ____ FRCH caleiog City, State, Zip ot
DDG*M#ETEH EY&TEME
G116 ‘Wishire, ﬂﬂ =
o cMason & Sullivan

ULTIMATE RADAR MOUNT! e

IEYRECETFITI ™ MOUNT. Featured in P.M. ) st

End damage to dash = Eliminate inconvenien! visor mount = Adjusiable Plexigiss design cobor elockbuilding  supply
custom fits any vehicle * Position at eye level for optimum visibility * Detector carslog. Includes clock: kirs,
saslly Aepbrales WoM MUt for out-ofaight slorsge and porabilly * Two sizes dials, movements, weather
1o fit any detector = When ordering specity size E (Escort® & all detectors ¥ ;

ovar 314" wide) or size P (Passport® & all deteciors under 3.V wide) imstrsnients, harduire,
Also state sither A1 (auto, mini-van, mini-truck, motorcycles) or T1 i wools, books, and accessories.
full-size truck, van or RV Mouni $19.05 «

MRADAR READY il felelo e s NAME
HNeatly & conveniently powers your detector. Three adaplaacks custom ADDRESS
fit most any detector. Fused end safeguards your detector, Sireiches
to over 5 . & retumns o original size. Specify RC1. Coll cord §14.85. rermewee  (|CITY _ STATE  ZIP
It unavailable from your local dealer, order direct. m'ﬂ &
MONEY BACK GUARANTEE » All orders rushed out. » Send $2 postage & handiing per ordar. For 2-day delivery add 52.00. -‘:ﬁm l &.ﬂhmn

NOB HJDUSTFIIE‘S B-r_‘n 43444- F‘ Tur—unn .;'J.}_ 857

= 1250 E. Halcyon, Tucson, AZ B5719 “Fine Clockmakers Since 1594

Deepe. 1200, W. Yarmiouth, Cape Cu-:l M‘nﬂlﬁﬂ

, then 662) Inquiries & Dealers (602) BAT-1470




Mehanucs

BOOKSTORE
OF HOW-TO
INFORMATION

Auie Repalr
Manual 'S50-'86
Covers more than
180 domestic car
mindels, with over
55,000 essential
service specs and
repair facts and
2500 diagrams,
cutaways and quick-check spec charts, Updated
section on fuel and ignition systems for the do-it-
yourselfer, Considered the “Rible™ of auto repair
amd maintenance. (B-1906— §21.50)

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101, Please specify the

proper “B” number.

Popealar Mevhanics is o publivation of lears) Magasoe, & e
sbon ol the Hearst Corponid on,
o° 1580 The lirarst Corporation, All righlls pesenoed

Imported Car Re-
palr Mannal '79-'85
Comprehensive infor-
matbon on cars by 28
foreign manufacturers.
Owver 1,300 pages. Cov-
ers all areas inchuding
cooling, electrical and
exhaust systems,
brakes, steering, suws-
pension, ignition and transmission. {(B-1904—
$25.00)

Truck & Yan |
Repair 79785 1.200
peges of information on
AMUC, Chrysler, General
Motors and Ford trucks
amd vans. 2 (K0 iHustra-
tions plus step-hy-step
instructions for the
tunenp and care of |
engines, brakes, sus-
pension, and more.
(B-1905—527.50)

Aute Repulr Man-
ual "74-'7T8 A handy
reference of facis
gathered from over 300
factory manuals for do-
mestic rars. More than
1,000 illastrstions and
data on such areas as
electrical, fuel and
cooling systems, sus-
pension, brakes, steer-
ing and transmizsion. (B-1997—§22.00)

- Beatheeper
Keep your boat ship
shape. This book
covers all areas of

maintenance, repair and improvement for both
power and sailboats. Includes electrical systems,
anchoring gear, tools, cabin comfort and sealants
and adhesives. From the hoating eolumns in
Metor Boaling and Sailing, (B-1909—5§17.95)

Beoatman's Handbook A complete guide o
such important boating Lopics as safety, seamin-
ship, emergencies, weather and piloting. Plus you
ged listings of boating organizations, schools, reg-
ulations by state, sources for publications and
documents and
more. (B-1908—
$10.95)

Basie Car Care

Step-by-step instruc- | TS
tions and troubleshoot- |
ing charts, tuneup
specs for U8, and im-
port cars, and a glossary
of car care lerms. In-
cludes sections on pre-
ventive maintenance,
fuel, starting and cool-
ing systems, hrakes,
tires, and alr conditioning, (B-1901—$16.95)

Tuneup & Trouble-
shooting Newly re-
vised with over T00 il-
lustrations. Valuablie
information on tuning
vour engine, including
spark plogs, breaker-
point ignitions, com-
pression and vacuum
senvice and lubrication.
Specs on most U8,
madels and mpular imporis made between "S-
. (B-1902—514.95)

Bedywork & Paini-
img Color photos, dia-
grams and instrsctions
tell you how to elimi-
nate rusl, fix dents,
spray paint, repair
grills and bumpers,
keep interiors clean
and bring oul your car’s
lusirous shine—
withoot expensive
equipment. (B-1903— $19.95;
B-1903A (paper)—5$12.95)

The Guide
Self Sufficiency

Gulde io Self-
Sufficiency
Learn 1o be totally
self-sullicient. Find
and prepare your own food, raise farm animals,
brew beer, thatch a roof, create your own electric-
ity, tan a hide and much more. (ver 600 two-color
illusirations and step-by-siep instructions show
you how. (B-1912—510.00)

The Tree ldentification Boek Ever wonder
absrut that tree In your front yard? Or what your
oak table looked ke before the wood was eal Tor
lamber? This book, with over 1,500 illustrations,
takes you on a nature walk to identify the shape,
leaves, bark, and Eisopr o e T_—I

i ;.

branches of MOPE | o e oo e

than 100 trees. (B-
ﬂ:}—llr:?i} iHETREE
IDEHITFIm'I'IDH

o
st s

i e apee sl et o

MASTER

| " = i
.P[ECE_S'

B bl Rl iy Pl Casogionll

Mastier Pleces
Hring masterpieces
of art Lo life by
building the farni-
ture they depiet.
This book has de-
signs and complete
instructions for re-
creating furniture that appears in 20 classic
paintings—among them, Yan Gogh's “Chair and
Pipe” and Pieasso's cubist “Still Life on a Side-
hoard.” Beaotiful color reproductions. (B-1910
—§22.96)

PM Imdexes
for the years

1975-1985
are here!

URDER BY YEAR! PRICE
for each index is $2.95.




Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly.

PM is now offering a sturdy glosay

lacguered File Box to keep a year's

supply of PM issues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the vears 1975 through 1956,

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.95

2 File Boxes, $2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the ﬁars 1975-1985
are here!

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

ORDER BY YEAR! Price for each
index is $2.893,

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

Popular Mechanics i a publication of Hearst Magazines,

& Diivision of the Hearst Corporation

WOODWORKERS HARDWARE

WHOLESALE ORDER FORM

Price Pt. No.

WHEELS
144" §3.50/100
TFR® B TOS100
§6 00100
WI25100 1% 58007100
WS008 1% 511000100

WaTS 100
'WoaT 100
wipdipa 1~

LFI"I'LE PEOPLE 7-3/8" Bach

-|h i]i'% 52 46710
HMIH 52 4610

e (LI

433 Pekle Barrel 52 31710
434 (4 Drum 2 3/
A5 Midn Can 1150
JIGGLE o,
EYES @ o @ W
BBDED  1SET 51 @08
BEOID  30B”  §1 T4
BAI2D 1427 52 1000
BARD0 45T B4 XSS
BIACH FEGS
U 1F Y o g B ST
e 575 D0 100
norlel) 1 1'n
1" §15.00/100
1770 S ¢ ey

33087 513 000100
IME==S s1l'a
' §14 a0 100

MK FEG

SEFTM 5056
145~ i7 60100

iR E:' 1] Il.ru

i ri

BIRCH '5P1N'I]1H

WITSI08 1%” §15600100
WZI00100 - §19.50/100
WIS wT §L.
WISom 1% SR ArH
WIT5M %S 510 30030
WHEEL PEGS =3
Ll o &4 10/ 100
APS By 2% 3% §1 GR0HD
1141 4" PLASTIC
SPONE WHEEL

% 90/83

56 59" 58278
585 L $ 12
En 1= 1 17iea
LEY
smaces P
LB 1~

- ji -
51 Biech  1-1/B"  § Wiiea
S10an 1T 3 12iea
Sd@ich 1W" 817 4
Sdbak %" §Miea
DOWEL PiN
e

FL
1142 $1 807100
1"z 7" -]
1387 $7 D0/ 100
T " §5 25500

GAME PEGS _ J/1E™01"

F
JIEN = 5104100
% 39 35/ 1000

I
WOLE BUTTONS

132 . §176/100
mor) 5 sass0
ar) 7 o
L A
Dk §15.50/500
WS\ e SIBOS100
Ok _$16.00/500
woop BIACH
CANDLE cue
CCi 5
BRASS CRARDLE
FLATED cuP
| $18 00/ 100

113716
BRASS % EAGLES 27
ame : S 52 16010

cr\%h): 1 l| CLOCK
MOVEMENT
W/HANDS
0-82 1 4 %6 dhrea
59 45 1004
10-24 54 55083
5+ §3 950ea
CLOCK + PLASTIC
oaL = 0 o 5"
1 twt' 41 Biea
SETS -
C5h LN 51 D07ea
58 B $1 10782
PUSH-THAU @
LAMP SOCKET
40 51 &00ga
LAIY SUSAN BEARINGS
Lea 1" % 6974
LC4 4" 51 Dhiea
LCh B 52 Miea
12C 1745 99/4a
CLIFROARD E&
CuiPs
L5 i § 5506
5T 6" 3 T!n'll

MAGNETIC STRIP ﬂ

1208 12070172 54 A0/ Rall
CORK

SHEETS Q’
CI %™ 5 B0/ea
PLASTIC

387 8% LT ]
380 8™10 5 E5/m
34 117wl I iea
SHELF % PINS
517 5 40/ 100

RING
HANGER 5215010
1612 519 200100

BRASS PLATED ———
PICTURE HAMGER @LE
523 84 70/100
MiHl HANGER

TZAT 5FT 5 BASRD
53,500 100

SAW TOOTH

MCTURE

HANGERS

5% - T MATHIE
560 e 34 307100

406 Sall Fasiwning 54 77/100

PRONG
HANGER i 10820
T24m $3.80/100

SOLID BRASS

CLEP HOOKS

2 e $6. T0/100
LY 5/8" 57 607100
B34 3" 38 80/ 100
LEH] a” §8.70/100
B36 L £10.60/100
6" BRASS & . K
PORCELAIN

L

BT Thews Prang 55 B5/ea
Ba16  TwoProng 57 07 /e

BLACH HAMMER HINGE
W/ELREWS

1730 $1 B2
t

b — -JE "

pAss 5o 17 °

MATED === T

wmges 292 128

910 1" 5130010

L7 ] 1" 2 5

Serewi 1ol Abpes

Fid £2 a0 100

PADDUCTION

SCREWS

BZTT 1%Ts 4 51 707100
BITE 1-5/87w s 51 907100
6718 ?e#s 52 504100
EFR? I"x# 54 757100

CARPENTERS = @
GLUE |

ETS 1II ITrGe
lr.'f Ehumens

SAMD PAPER

SHEETS §7x11” PRI
12220 16 TE100
B1150 150 116 B0/ 100
B0 Vg $16 90/ 100
B1100 A0Dgr $1T 204100
BA0BD Bdgr $11 50750
B1D6D BOg: $11 BOSSO
81050 S0g 311 70/50
B1234 Azgort 16 50/70

wi f

TT00 1 20g 512 20440
1700 Agr §13 8010
1702 Shgr 13 5000
1703 36gi §4 B5/10
it

1704 12090 13
1705 Bige $13 50010
1706 S0ge 14 B0
1707 J6ge §15 B5/10

Minimum order $25.00

Print Nams

ORDER TOLL FREE 1-800-441-9870

Send $1.00 for Catalog or $5.00 for Calalog plus Besi Selling plan
ﬁ;ﬂkl? {$10.00 valua) or order directly from this ad by phone or mail.

'W.TO ORDER: Siate guantity, pari number, iem,
check, monay order, of Visa or M.C. number and Exp.
add usu.imnuhmu.uusn Ower £100.50 add ﬂm

Addrass,

MHN 1-612-472-5544

!

AM & PM Cantral

Ica- mn-d tolsl ol arder. Send

: §25.00 to 349,50
es. add 8% lax

Plesse send me: [ Catatog 3100 [0 Catslog and Plan Package $5.00
Phione ¥ |

Sinte

162

City

MEISEL HARDWARE SPECIALTIES
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An outstanding watch value: on land, at sea, and underwater . _. .

Navigator™ Watch

Now, with new ratcheted safety $49 95*
bezel, and still only
'Bul' read the ndfurunﬁm better deal!
WL"H:I’ this watch to work, to Ia}-' to swim and dive — and to
rally. The Nawigator™ Walch is powered by a sophisticated,
ultra-accurate japanese quartz movement that is by
a tiny mercury cell, It should last at least 18 months before
vou need replace it. The Navigator™ has both luminous
ana!ngl dial and LCD display. It gives you dual time
a@b ty. The LCD display shows time continuoushy —
in 12-hr. or 24-hr. mode. Push thetn.ﬂ-tun and you display
day and date, There is a subtle yet insistent alarm
and a switchable hourly time signal. The stopwatch/
h reads to 11100 secs. and has “interrupt” and
“lap” modes. A light switch illuminates the display.
The Nmuy,'m’o Waich is totally executed in black
metal, inclu e linked, stainless steel band. It is water-

*hLany proot to 150 ft. e new, exclusive ratcheted safety bezel
successful prevents you from staying underwater longer than you had
g‘:ﬁ"‘:ﬁ A planned, The is “mineral glass™it will never scratch.

g B g We import these outstanding watches directly in large
s ol b quantities and are able to offer them for just $49.95, Nation-
ers. The M. al catalogr hiuses offer the identical wahl.'h for $120 or more,
x““‘“ and that's urthon! the exclusive bezel. But here is an

even better deal: Buy froo for el 20wl serned youi a
third one absolutely FREE, with our compliments, Take
advantage of this outstanding offer while it is available.

lar foodirg imdtations
There s only one gen-
wing MNassgaior™ Wekch!

FOR FASTEST SERVICE, ORDER
TOLL FREE (800) 431-9003
24 hours a day, 7 davs a week

MNote: For quantity orders (100+) with your compa-
ny logo on the dial, call Me Gerard at (415) 543-6570
or wrile him at the address below.

Flease give order #H05B688. If you prefer, mail
check or card authonzation and expiration date. We
need daytime phone for all orders and ssuing bank
for chamge orders, We cannot ship without this in-
formation. UPSlinsurance: $5.95 for one Nirgafor™
Wintch, $6.95 for three, Add sales tax for CA deliv-
ery. ¥ou have 3-day retum and one year warranty,

gince 1967
13 Townsend Street, San Francisco, CA 84107

There’s never been a towel dispenser designed absolutely to meet the needs of
the handyman. Until Grab-a-Rag. Because Grab-a-Rag has a unigue, unbreakable
dispenser that can take a beating and last for years. And no moving parts that
can jam or foul up. Yet it's easy to install. By your workbench, in the garage, in
the dark room. Anywhere you work, it works. The tissues are top quality, tough,
stronger than paper towels. More economical than rags. They absorb grime,
grease and oil, no problem. Its one-towel-at-a-time operation means you cut
wastage, and remaining towels stay clean inside the barrel. You get over 800
towels before a refill. And refilling is 2 snap.
Call Tolf Free: 1-B00-442-6199 in Mass. Or I-800-227-1449 elsewhere.
Between 8 a.m. - 5 p.m. .Efssrr— —_ = = h_d's_ E _R_ FI_ —
. 'l want to get my hands on Grab-a-Rag. FPlease
G\fi&'ﬂ I ﬂG find enclosed mﬁhegk made payable to Jaﬁ:o Enter-
o . prises Inc. for __ (number) of Grab-a-Rag(s) at

%£39 95, Total enclosed § ____ _ Bill my card
S VISA [] MasterCard [] Acct. #
Mail to: _ Exp. date {mo.) (yr.)
Jayco Enterprises Inc. Name __ ————
& Kiddie Drive Address
Avon, MA 02322 City State Zip

Satisfaction guaranteed or full refund. Please allow 3 weeks for delivery.

comMB

Authorized Liguidalor

GENERATORS

Mow you can enjoy maney-saving prices
on these powerful energy sources. Manu-
facturer's overruns at FAR BELOW
dealer cost! For camping, home emer-
gency use or commercial use. Provides
power for lights, sump pump, power
tools, fumace, etc,

Limited Factory Warranty.
One-Year on Parts & Labor.

1,200 Watt Comtinuous Duty

RECOIL START GASOLINE
Compare At “695.00 . 5349
lem H-1511-5477-005 Ship, hlnclm $18.50

2,500 Watt Continuous Duty

RECOIL START ﬁuﬂuu

Compare At ‘84500 .. > 309
Hem H-1511-1043-314 W tredght collect

4,000 Watt Comtinuous Duty

S=nrie $429

Hem H-1511-1043-355 Shipped treight collect
4,000 Watt Continuous Duty
ELEC. START GASOLINE
Compare At *1100.00 ..

Hem H-1511-1043-371 Shipped freight collect

4,000 Watt Continuous Duty

MULTI-FUEL ELEC. START
Compare At: *1195.00 .. $629
Hem H-1511-1043-348 Shipped freight collect

Credit cand cusiomers can order by phone,
24 hours a day,
T days a woek.

Sales outside e 48 ConSguous siales ave subgjec!
mmmﬂ-ﬂh“hm‘

X Masketing Rem H-1511
1405 Kenlum Lang Hfmm MM 554414434

Ham Mo ] Ihesm Prica | S/H

[Minhesols résdents add &% sales fax. Sorry, no SO0

ordars )

O My chiach of money order s enclosed. (Mo delays in
processing orders pakd by check )

Charge (1 viga® [ MasterCards O Amarican Express®

Exp

Accl Na
PLEASE PRINT CLEARLY
Nama

Adgress
City
Stata

[C D E| Direct Marketing Corp.

Authorized Liguidator
1405 Xenium Lane North
Minneapolis, Minnesola 55441-4454




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Rate: $6.70 per word payable in advance each insertion. Minimum insertion ten words.
Bald face capitalized words-—-51.00 por word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Cemered Headlines in All Bold-Face Lewers—$45.00.

The next available issue 1o place an advertisernant in America’'s No. 1 Classified Section is JANUARY. The closing is NOVEMBER 5Sth.
Send remittance payable and order to Popular Mechanics, Classified Depariment, 224 West 57th Street, New York, New York 10019,
Please indicate Heading under which ad is 1o appear. As a consumer service and in eooperation 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 mal-order advertisers containing their complete names and street addresses.

Advertisers uging P.0. Box number must fumish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does net state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OQUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER 5§ MART
BOOKS & PUBLICATIONS

PUBLISH your book! Join gur Sucossslul authors. All
subjacis invited Publicity, advartising, beautifl bogks,
Sand for factdilied booklet and fron manuscript repord
Cartten Press. Dept. PR, 11 West 32 Stroed, New York 10001

TOP SECRET The Slory of the invasion of Japan Tha
biggest invasion of alk fimas. Who would have gone, What @
would cosi. From recently declassified documents. Devas-
faling reading. Keepsake booklel S600  Rangér
FPublications, PO Box 1385, Dept. PM. Omaha, NE 68101

GET BIG $55 FROM YOUR AUTO ACCIDENT. New book
on How To Sodthe Your Aulo Acciden Case without hiring a
Laweyer. Send 515 to: Rugby Hal Books, Bos 2608, 6660
Duobbin Road, Columbia, M 21045 (301-381-2099) money-
back guaraniee.

BiG DOLLARS! Learn CONSIGNMENT Business. §15 65,
O'Connell, Bethleham, CT 067510123

JOIN WINNERS CIRCLE Free Brochure. ROL Tucker
Spacialies, P.O Box 241162, Indianapols, IN 46324

STOP SMOKING PAINLESSLY! Guarantesd 3800 Sur-
prize Bonus Gikt Included. Smaking-1. 1211 Soulh
Univarsity, Demver, Golorado 80210

COMPLAINER'S HANDBEOOK 23.00 refundabbe 30 Press,
Bax 887, Broadway, VA 22815

GUARANTEEDN STOP WASTING MONEY! Besi lerms
naliorwide o Mastercand Visa! Send $4.95 MOWT Credn
Aesmarch, Box 14808, Adinglon, TX 76094-1408

HOW TO DOPERATE Eaciting Business Al Home On Shoe-
string-Fres Detadls. CHC Publishing, 194 Roslyn Drive, Glen
Head, New York 11545

WRITERS, PHOTOGRAPHERS, ARTISTS—Make Monay
in greeting cards. Send two 22 stamps: Greolings!, Boe
S21PM, Cwrenland, Ohio 44107

GANAGOBIE 03-05, the Amazing Hometiuill Aircraft, On
display EAA Museum. Mew detailed 5ot of 24 plans. Desigred
to mesal NA S A D, regueremenis. Informalion Brochure wih
Free Color Book on New Zealand: §15 00 inchuding asr mail,
Write 00 ARDC of Mew ZFealend PO Box 4123,
Palmersion North, Mew Zealand.

BE A FIMAMCIAL PLANMER. Prepara your Financiad Plan
and prapane olhers for & handsome hee. New book gives all
details. CQuaraniesd Sabsiaction 51000 w0 Financial
Associates. P.O. Box 1044, Oram, LHah B4057

1001 Thinge Free: Guarantesd Send 5200 to: Books,
Dept. 194, BOBS Kathee Ct. Ellenwood, GA 30049

CUT YOUR ENERGY BILL 30 TO 50%. Satistaction Guas-
anteed The Galagy Co., Box 7051, Washingion, 0.C, 20032

PLUMBING liwsiraied homa plumbing quide shows how
1o repair and build homa plembing systems. Send 5735 to
Best Gitts, 114-21 Queens Blud., Suite 182, Forest Hills, New
Yoark 11375

“DRNING SELF DEFENSE" Learn the secrets of perfec-
tian. Discower how driving under any waather roadtratfc
condilions can be pune jy and safe too, Ower 100 pages of
eaparl guidanoe, advice, BEps. A musl for every drisgr
magardless of axpanence, an ifviluabhe boal far all would-be
drveers. The best gifl for ary famiky mensber or friend. Money
back guaraniee. Only $10000 (check, money order), Eias
Fublisheng Co. Inc., @7-21 41 Street, Dapl. B, LIC., New Yark
11104

&% POPULAR MECHANICS

GAIN Wealth And Happiness. Fiteen Proven Formulas For
Gatling Peopss To Say Yes To You Amd Your Product. Wiie
M & M Enterprises, 4248 Highland, Downers Grove, IL 50515

MAKE Money Now' Wark Homa! Book Aeveals Secreis®
£2 00 Order Today! SASE Choices. Box 739, Tombab, TX
77378,

OF ANCIENT SECRETS & MAGICAL HERBS . . . 25 aston-
whae). oltén ihtredible fems. Grast Ao Gill portioho .
Full money back guarantes . ALL for just $8.9571 Neb One
Lid, Bom 92178, Metwaukes, W 53202

“THINKE And Grow FRech ™ or “Your Subconscious Powear”
£350 ps posiage $1.00 each. Send check Johnson
Enierprises, Bump Gale Road, Ri. 2 Box 6709, Pge Creak,
TX TE063

LOVE, Financiad Success, Farmily Christmas Gifls. FREE
Catalogs. Fain's Gill Shoppe, 213 Wedgewood Drive,
Jamestown, N.C. 27282,

CHRISTMAS GIFT SHOPPING

CHRISTMAS GIFTS SHOP EARLY, Catalog $1.00 Ratund-
able First Purchase. T. Brown Co , 1040 B8E, Qak 5t., Aihany,
OR 87321

GLIDE TO ANTIOUES 590 dlustrated pages, 50,000 prices,
& rust lor collecions $12.96 to: Wamnacotl's Sales, Hwy. 227
e, Mew Libady, Kentucky 40355 Salstaction Guaranissd.

IDEAL GIFT - PERSONALIZED PLAYING CARDS - 2 Docks
- §16.95 Postpaid - Free Sample - Kiein, 438 Albemaria,
Cedarhurst, Mow York 115156

READ about starting a profdable business, $10.00. Cana-
dian funds. Send monoy order 1o: Amndeé Mo, 3725 Dupuis
M Apt. 17, Montreal, P.Q., H3T 1ES, Canada

CATALOGS

LEATHERCRAFT CATALDG. 100 pages Larges! selec-
fion available of gerasne leathers, tools, kits, books, sup-
plees. Uphalstery. wtiily leathers, garment Inathers. susdes.,
eucdics. Ball, wolle!, moccasin kits and more. Send 51.00
psigthdlg 1o: Tandy Leather Company, P.0O. Box 2934, Dept
PRAT1BEC, Fort Worth, TX 78113

BOOMERANGS—INCREDIBLE RETURNS! Unique Sport

. Today's Exciting Hobbry! FREE 101h Anniversary Catalog
World's Best! Boomerangblan, 1B06-1 M. Third, Monrca, LA
TI20M-4222

DETECTIVE SPECIAL. ELECTROMNICS. BOOKS, WEAR-
OMS, & MUCH MORE, SIXTY-FOUR GLANT PAGES ONLY
52. GUARANTEED AMERICA'S BEST SELECTION OR
DOUBLE YOUR MONEY BACK. HUNT-EX, BOX 12832
WINSTON-SALEM, NC 27117,

GADGETS and GIZMODS, arder your catalog today! Send
$1.00 to. Hi-Tech Electronics, P.O. Bax 1858 Haleah, FL
330n

HARDWOOD SWINGS, HAMMOCKS, CHAIRS Cataslog
§$2.00. Arlene s, Box 73804, Fuyallup, WA 83373

BUY KMNIVES, CUTLERY ITEMS at wholasale Save up o
6%, Huge Salection, Salslaction Guargniesd, Fasl Servsce.
Calalog $2.00 Firsl Class. Smoky Mountain Knile Works,
Bax 714PM, Saviervile, TH ITEE2

APPLIAMCE PARTS Save Up To 50%. Frea Calalng GE.
Hotpoint, Whirpool, Kenmore, Beruba Applianca Parts, 506
Main Sireed, Van Buren, ME 04785

DEPRAVED Technolagkes, SPACE &pe gadgots, software
Catalog $3.00. Box 11487, Chaitandooga, Tenresses I7401.

FREE 72 page Full Color Seed and Mursary Catalog Jung,
Dept. 119, Randodph, W1 53957

TWO FREE GIFTS! Wilh Each Big. Color, Wholesale
Catalog Ordered! 3300 Rebundable. Quicksiboar Markstng,
611-14 Englescrest Vilags, Roswell, GA 30076

SECURITY, Catalog of umgue tems. Villey Forge Sentry,
PO, Bax 205, King of Prussia, PA 15406

FREE Catalog of Gifts. Mnight, 1011 Birch, Morgan City,
LA 70380

FORTER'S FREE PHOTOSWVIDED CATALOG
BEST IN THE INDUSTRY
OVER 4,000 products - Brand names. many umigue and
unusual (bems, discount prices and Fast servica. For your
Fraa copy write: Porter's Camara Store, Inc., Box 628, Depl.
P, Cedar Falls, howa S0613 or phone: 1-800-553-2001.

COLOR CATALOG, $1.00. Ratundabke. Satistacton Gumr-
anteed. Distmctive Gifls, 3002 Duck River Ct., Midiothian, VA
@3

ANTIGUE GUIDE. Over 50,000 current prices. Fully ifus-
frabed. A mikd for antigue shows and fea markets. $10.885.
The Mail Box. 1045 Savannah St., Toms River, M) 08753

HAND MADE CIGARS Finest Imporied Gif
EURDCARIBE. P.O. Box 558746, Miami. FIL 33255

WRIST FLAME Digital Watch With Fefillabte Butane
Lightor, Frea Dataits, Mountain Merchandising. P.O. Bon
a0, Caro. M 48723,

SWISS COMPASE WATCH and Diver's walches. Free
brochurs: ProSpec, Dept. CEZ11, PO Box 1000, Kngs
Park, NY 11754

FREE OFFTS - HUGE DISCOUNTS - FAST SERWVICE!
Personalized selaction. For FREE INTRODUCTORY GIFT +
Gitt Catatog send 52 1o: Foster Mail Order Assoc.. 1207 B
Avenipe, Brookiyn, NY 11215

NO-RUN PANTYHOSE!
GUARANTEED 28 codors sheer $3.908469. Ultrashesr
$4.0935.60. F. Fox, 511 Camalat, Coliege Park, GA 36343

GERMAN-CRAFTED, SIX-N-ONE SCREWDRIWVER. Our
most popular tood for the home handyparson - nsulated,
mgnatic, Bil locks instantly. Satisfaction guarenised. Only
$18.95 shipping 52 00. New JorseyNow York sdd Sales tax.
Fobart Mink impori-Expor, Box 8437TN, Fair Haven, Mew
Jersay 0770

SPECTACULAR SAVINGS UP TO 40%! Of purclases
with our gxclusive co-op membership! $10.00. Cver 3,000
itams 81 wholssale! Satsfaclion guarantesd! Everyday
Enterprises. Depl. PM, 2604 South 13 Streel, Mdwaukes, Wi
53215

CLASSIC 1810 BASEBALL CARD Genwine Turn-C8-Cen-
ey Tobeooh 15sue. Mounted in Prolective Plastic Holder
Basaball History Included Greal Chrigimas Gif! $1385
Postpaen.  Satisfaction Guavantead! 2 Weeks Delivery.
Kalphakiz. 41 M. Bergen Place, Freeport, Mew York 11520

SHOPPING made easy. good merchandise i time for
chresimas. Inquivies free. TERRY'S CORMER, 701 Wesi Main
Si, Halls. TH 38040

IT'S EASY. You Save’ Over 500 Gift ideas Fres Catalog.
Crossroads Gifis, 205 South Beaver, Obarlin, KS 67740

FREE MEW CATALOG. Joseph Gilts, inc., RE), Box
192PM11. Fairfield Bay, AR 72088

FREE Gifi Catadog. Riverside Gifis 28 Morwood Ln. H
51. Louis, MO 63141

GOLD GOLF TEES. 10 tees piated in 24K gold. Send in
pouch with your inifisls. A greal gif. Specily mdtals. §7.95
The Mail Box, 1045 Savannah 5t Toms River, NJ 08753

{Continusd on next pagas)




CHRISTMAS GIFT SHOPPING
{Continued from preceding page)

MAKE it A British Christmas! Free Catabogue. Gornigh
Mines, Linden, W1 53553

COLORFUL POMNCHOS, VESTS, VARIETY GIFTS! FREE
BROCHURES! Midiand Mail, 100/FM Godwin, Midland Park,
Bl 0743

FREE color gifware catalog G By JAJ, 21001 MW 2Tih
Court, Garol City. Flonda 33056

AUTOMOBILES

I IT True You Can Buy Jeeps for S44 through tha US
govesnmpnt? Gl the facts today’ Call 1-312-T42-1142 Exi
a3

OLD CAR FANS - subscribe lo HEMMBNGS MOTOR
HEWS, worki's largest okd car marketplace. Hemmings has
oved B0 pages of ads each monlh, crammed willh thousands
of old cars & parts lor sala. Only $16.75 for 12 gian] issues.
Subscribe to the “hibka” of obd car colociors teday. Send o
Hememings Mober Mews, Dept GN18, Box 100. Bannington,
Vermont 05301, Order Toll Frée 1-800-228-2028 ext 137
within Kebraska dial 1-800-642-8300 VisaWastercand Oy,

FREE AUTOMOTIVE SECURITY CATALOG: Largest se-
Inction evailable. Do-it-Youwrsol!, Pegers, alarms, hood locks,
glass detectors. Allow 4 woeks Immediate Delwery. Send
5100, Autemotieg Secuniy Equipment, Dopl. 2 PO, Box
382, Plainview, New York 11803

MOMEY for discarded aubo part. Delslls. EssarPMce. Box
962, Ghandaka, TA #1208

200 MPG CARBURETORS: FACT or FRAUDT Do they
waist Y Complate SPECIAL REPORT gives 1est results, dig-
grams, specifications. ORDER TODAY. Send $8.00 to: TDC,
Dept 11884, 304 Ban Miguel. 51 Charles Mo, 6333
UNCONDITIONAL MONEYBACK GUARANTEE.

PRBIARY wire 100 fi. ralls 18 10 10, gage $2.00 to 8800
Champ. 14801 "2 Verdura Ave., Paramount, Caliornia 90723,
2136347777

MOTALOY ring wvadve job while drwing Guaranised
000 two 1800 Poslpaid Andris. Box 34081, San
Francisco, CA 94734, Depl A

HEW A Last, important informalign To Help Save Or Even
Provent Ring, Vahe Job, Money Back Guarantse Rush 53 58,
Midwesl, 11621AIF Long Streal, Bowling Grean, Ohig 43402

THER4A SofwaresHardware bargams Hard 10 find itemns
Huge salection. Fas! Senace. Free Catalag, Dynamic Box
E80, Hicksvile, N.Y. 11801

IBWM-PC Games. 40e each SASE for kst ALTCTRL
Sottware, 6BS Longbrook Ay Siratlerd. CT 00457

CALCULATORS

TUNE YOUR Own CAR A1 Home Usang Our NEW VIDEQ
CAESETTES, Mo Experience Nepded Detailed Procedures
Explaingd By Factory Trained Mechanscs. INDIVEDUAL
Tapes For Modt Forssgn And Domestic Cars MONEY BACK
Guaranbes 539.95-540 95 1-800-423-4559 axiendion B03

BICYCLES, SUPPLIES

HI-TEGH WAX LUBRICATING SPRAY. ldeal for bicyche
chains. sail masts, gune. elc. Chaan. dry, non-slairing,
comosion proleciive, dirt resistant. LUBE-WAX & Ounce
Amrosod 8895 Prapaid. Olyrmpic, 22657 85th P So, Kem, WA
SR031

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO WARTS, Minibices. Atv's. Kits, Parts, Engines Lowsst
Prices. Largest Salecton. 72 Page Calalog $300
Refundable. Kadl Word, Dept C. 1488 Menar Ave
Pasnasvilie, Ohio 44077

MENIBIKE Fits-54% 00, Go-Harts, Frames, Engined, Whaala
Chutches, Tires, including AMF and Unwersal Maped Parts
More Pars-Reduced Prices. 1586 Wholesale Catalog-52 00
Go-#arts & Kits, P.0. Box 548, Closber, M 0TE24-0548

AVIATION, HANG GLIDING

FIND Awiomotive Electrical probloms easy. Inatructions
5500 phus §1.00 shipping. Topic, Box 13262 Arlington, Tex
T6013. 10 day guaranipa.

MUSICAL CAR HORM B0 Tures Gnginally Sold For 583 85
MNow $18.95 Shipping Inciuded. Send Check, Money Order,
Visa'™C Number & Expirateon Date - T.C. TECH, Box 610807,
Dadlas. Texas T5261-0807

SPECLIAL Report tells haw to buy @ car, drive it for a yaar,
then sell it for more than you paid lor i Money back
pusrantes. Send 35.00 1o Independgnce Prass, Box 4935,
Engiewood. GO BIS55

HEW CARS! 250 10 5125 over dealar cost, Guaranised!
Instructions. $4.00. Inomart, Box 2453, Owensbono, KY
42302

AUTO SUPPLIES & EQUIFMENT

ALTERNATOR Generalor Rebuilding Book. Price:
Hedelund Enginearing, Box 26024, Las Vegas, NV 89126

PARTS: Armvy Jesp and treck parts. Spans Pans &
Equipmant Co. P.O. Box 751, Lexinglon. Kentucky $0587-
0751

MICRON Ring Vako Job. Guarantsed while Driving $14.95
twer £25.00 Posipaid, Hareco, 1482 West Alameda fmanue,
Denver, Colprado BO223

NEW PRODUCT FROM EUROPE FOR MOTORISTS! Tha
lested “HOBI™ Game Warming Device slops animals bafone
1hiry Gt o your path. For imlarmdlion el 1-800-7 728084

AUTD Mats, Buy Wholesale and Save. For Samphes and
Price Lisi Send $3.00 To! Letswrs Accessories, PO, Box
3033, Daiton, GA 397210033

AUTOMOTIVE air conddioning parts discound prices:
Catalog £2.00. Auto Air Supply, B32 W. Courl, Saguin, Texas
THIES

DESIGN-Build  Airplanes, Hang Ghders Simplified
publications brochure 25¢. MeCoy Airerall, Suite 243, Bax J,
Manhattan Baach, CA #0266

WICKS AIRCRAFT SUPPLY Homebuilders Cataksg $5.00
Tubing. Compasites, Hardware, 800-221-8425

SPALE & ASTRONALUTS

MASA emblems, toys. gits, coMaciibles. Catalog 51.25
RAelundabie. Collector Trends, Box 381, Dayion, Chio 45405

FREE Space Shutlie Calatog. patches, calendars, T-Shins,
caps. AMLA Enlerprises. P.O. Box 2181, Marnit Island, FL
A2a52

HOVERCRAFT

HOVERCRAFT Plars AN Sires Catalog 31.00. Universal
Hovescradl, Box 281, Cardova, llwed 61242

AERD-CAR A.mumq Hovercraft baalt aasily with ordinary
Eopls, Lawnmower engine power Carrigs onge man plus
Hovers, Hios lorward, backward Sideways over [and Smoes-
‘water. Complels comstrucion plans and brochure. §10.85.
Aaro-Projects, Box 5V1BPM, Clinton. New Jevsay 08809,

HOVERCRAFT PLANS & PUBLICATIONS Catalog, §1.00
Lansing Aarp-Marino, P.O. Box 27855, Langing. Michigan
4350%

VW HOVERCRAFT Information $10. Plans §25 Meoltenc,
Box 2438, Melbowna, Australia, 3001

ADVANCED “Uitralight Howarcrall” unigue controls, sim:
ple cperation, quiel, versatile and safe nlopack 58.00
¥yrite. ULH, P.O. Baox 478, Caneton Place. Ontane, Canada
BIC AP35

CB'S, RADIO & HAM EQUIPMENT

FREE CALCULATOR c'o Box 3TTE, Vancouver, BE, VBB
371, Send 52 postage and handiing

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLIMES! Hard-1a-fond 2508 Rl recards
frcam the: 188 40 years inchuding pop, country, rock and saul.
Serd §2 00 for catalog 1o Amercan Pie, PO, Box 68455,
Dept. PM, Los angeles. GA 90066

SANYO component system 100-wakls amplifier, 5 Dand
aqualizer, AMFM sierea dighal tumer 12 sialion pre-set.
dishF cassalte deck walh dolby and Hi-spend dubbing, furnla:
ble J-way speakers, glass rack. 354990 Froe Postage,
sended 10, C.A Lews, PO, Box 335, N. Myrlle Beach, Soulh
Carolna, 28587

TV & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

VIDEQ MOYIES. Tremendous sedection! Gaant catalog
F300, Tower, Dunkirk, MD 20754-0213

RADAR DETECTDRS-VCR: WHOLESALE &l beands,
{Mo EscorlPassporl), FREE Delvery, NO TAX We're Video
Speciaksis, check owr pnces! 1-B00-344-7123

CABLE TV CONYERTERS. Guaranfecd Iowes! precas In
U5 Jarrold, Hamlin, Zendth-—many cthars! Lowes! dealor
prigciss] Qrders shipped within 24 hours! MasterCard—Visa—
COD accepted. Free calalog—call (BO0) 3458927 anly!
Pacific Cable Co |, Ine., 73287 Bedada Blvd., # 118, Reseda,
CA 31335, All oiher information, calk (818) 716-5814

ESCOUNT CATY Convarlars Decoders And Vided ACCEs
soreas. Free Information Easy View, PO, Box 221,
Arlington Heights. IL G000, (313) 953-8504,

CABLE TV CONVERTERS. Scentilic Atlamic, Jerold,
Ok, Zunith, Hamim. Many others Visa & MC Acoepted. Toll
Fros 1-800-B26-T82X3. BRB Inc., 10517 Uplon Carche,
Blaamanglon, MM 55431

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Travel Traser - Filth Whesler -
Matarhome - Camper - Pickup Goves - Plans - Patiems - Kils -
Catateg 31 - Glea-l R-'s, §152PM Rogecrans, Box 756,
Badlifiower, CA S07T086.

AY BUYERS, OWMERS, SELLERS. Fnow il like pxpen
Detmls. AV Clinic, Bax 407, Sandwich, IL 60548

THAILERS., Specify 16 tandem wtility 16 car carner or 107
tilt, Sand §7.50 for plans and materals B0 Tr-add, Ri¥3
Box 325 Sulllvan, IL 61951

TRAILER plans and pars. Ltlity, equipmant, boat, aulo,
recrpational, TRUCKBEDS, cusiom designing. informaton
52 00. Naiu Engineening. Bax 803, LaConner, WA 36257

BOATS, OUTBOARDS, TRAILERS, &
KITS

COOL TRUCKIM - Sunbusiens pra-cut window tinking kits,
T14-TEE-5461 Dne Spring Buck, Irvine, Calitormin 82714

GET Maximum Battery Perormance With Biolyte, Proven
by researchers, independent laboralory shisdes and fiva
yaars of fald testing, Bichie guaranses less msnignance
and extended life, reduces heal thereby incransing Safety
and iy corrosion free. Wilh one-time application, get the
future of battery technology . . today! Sand $14.85 in check
of money order 1o BEOLITE. INC . P.O. Box 3585, Houston,
Toxms TT253-3565

ROADSIDE EMERGENCY SUIT, 1-ps yellow o 3-pe while
coverall. Slip on fer roadsice Aulo fepair OF BNy Messy
project. Protects your clothing and could sasn your lile
Sires 3-M or L-XL Send CK or MO for 51185 plus §1.00 PEH
to: Beill West Specialises, Depl. PMU11G. 2010 NE 18th,
Gresham, OR 67030 UNCONDITIOMAL MONEY BACK
GLUARANTEE.

UNIVERBAL seals fd mos! miniature trodley jacks from
Talwan since 1980, $15.00 mcludes oil, instruceons, ship-
ping. Hydraulic Service. 205 Kentucky, Bellingham,
Washinglon S48

POLICGE Scanners, Bearcat, Regency HPR, Box 19224,
Denvar, GO BOE1S

CB MODIFICATIONS! Frequencies, siidirs, FM, gmplifiars,
books. kits, nepabd. igh-perlarmance scotssaries Catalog
2. CBCL, Box J1500M, Phosnix, AZ B504E6

CB MODIFICATIONS! Linear Planbook, Hids 5100
relundable. APS, POB 263, Newport, Rl 028400 4018485627

LINEAR AMP PLANM, £5 Plan, 5838 Willowerest Do,
Pmaon, AL 35126

ELECTRONICS

BUGGED? WIRETAFPED?T Find oul tasa
Counlenmeasunes squipment calalog $1. Capri Elecinonscs,
Roude 1P, Canon, GA 30520,

FREE Electronsc Discount Journal, Magar Name Brands
Henry's. 100 Marth Fourth, Neswpodt, PA 17074-1108

ELECTRICITY From sound, kit §5.00. Skya Groves, Box 14,
29 Oaklord Ave., Richwood. WY 26261

BOAT KITS - PLANS - PATTERNS - FRAME KITS - 200
Dasgigns - 40th year - 8780 - Plywood - Fitserglass - St -
POWERBOATS - Crunsers - Housabiats - Hydroplanes -
Runabouts - Duckboats (Canoes Kayaks] - SAILBOATS -
Daysailers - Traibarsailens - Mullihuils - Supplies - Epoxies -
Folpesters - Cloih - Foam - CATALOGUE 53.00 {Asrmal
£5.001 (Book Amateur Bostbuilding $6.75) CLARKCRAFT,
18P Aqualans, Tonawanda, NY 14150

BOAT Flans - Patterns - Kiis - Hundreds of designs - 7755 -
Smlboats - Powarboats - Sporthshérs - Houtebosts -
Agwhoats - Duckboats - Basshaals - Canges - Kayaks -
Hydroplanes - Dories - Boatraibors - Simple construction -
Proven instuclens - Tremendowss avinga! Glganic 160-
page calaleg 5300 (8400 Airmall) - Inchudas Free
“Baalbuilding Supples” catalog - Fiborgiass - Fastenings -
Ghues - Books Aevohdionary  Poxygrp'Poxpshield
manual 5200 Glenk, 9152 Fosecrans, Box TS5EMP,
Baiticragr, CA S3708

{Cantinued on next page)
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BOAT KITS - SAIL 16-30. FIBERGLASS. Save half
Aryona can assemble FREE #0 page catalog. LUGER, Dapt
BC-118, P.O. Box 1358, 5t Josaph, MO 54502 1-500-BOAT
KIT in MO: (B161233-5116.

EVINRUDES - NEW 1085 BARGAING - TOP BRANDS ...
ol sizes . .. 5200 handhing . .. Scofl McCulloch parts
Efecira Marine. 610 Mermck Road, Lynberook, Mew York
11563

SEA Eagia infatable Boals. Motors. Color Calalog $2.00
Refundable. World Products, Dept. B, 1488 Mentor Ave.,
Painesyville, OH 44077

FIBERGLASS bost building matenals call or writa for
FREE catalog 1-800-237-8511 or Fl residents 1-800-282.
9208, Suncoas! Fiberglass, 28500 Paim Boach Bivd.. For
Myers, FL 33000

ATHLETIC EQLIPMENT AND BODY
BUILING COURSES

BIGGER, More Powerful Musches - lasier?] Free Booklat!
Universal, Box G344, Detroit, Michigan 48240

WUMG-FU Free Lessons. Send §1.00 for Postage. McLisa,
Box 1755, Depl. PMBEK, Honolulu, Hawas S5806

MUSCLES stari m T days—Guargnieed! Hercules. 2830
Gaffey, San Padro. Call. %0731,

FITHESS CHARTE, $1.00 Catalog. CHARTS, 7124 Morth
Clark, Chicago, IL 60626

FISHING, TACKLE, LURES

FREE Sankesr Mold Catalog over 100 molds 25 shapes.
Carmen’s, Bax Z20PM, West Newion, PPA 15069

%m.m

BEEA CAM MORTAR Shoots cans hundneds of
feal. Great lor shotgun practice. Plans 5500 PSIDAC, 7326
Miantic, Fortland, Oragon 97217

FREE 1988 Catalog: Gun Chaps, Hunling &nd Archery
Accessories. Kane Products, Dept. PM. 5572 Breckevsdle Rd.,
Cleveland, OH 44131,

BEEMAN HIGH POWER ADULT AIRGUNS, Fine Firgarms,
Mw Slingsho!. Guarnmieed bisl prides fof thi wiry
finesi. Unouxcedled power yes. but more Importantly. un-
equaled acouracy, lrigger aclion. durability, ownership
pride. §1 Lilotima Repair Pobicy. Menflon code PMC for
FREE Airgun Catalog'Firearm information. Add $1 fos fasl
mail, Beoman, 47-PRAC Paul, San Rafasl, Calif. 24503, (415}
4727131, 24 hours.

BATTERY REBUILDING SCHOOL

TECHMNICAL braskthegugh in batiery chargers-uses "z the
slacincity compared 1o old type. Technical breskthrough in
carbon pele testevs-no burnoul! Moore Tool & Cover
Company, 10415 US 98, Sebring, FL J3870. B13-855-1618

SMALL EMNGINES Galore! Free Discouni
Engines, Box 166P. Ashland, M0 65010

MEW Lightweight 8HP. Engines $89.00. UFM., 5220
Industrial, Lodi, Calif. 35240

POWERFUL MECHANIC AL MOTOR oparatas on steam or
compressed air - inexpénsive - no lubncehon - make air
b, conwen carg, rucks, machinary to hydraulics - gener.
ate elecincity - plans - 20 paged - become energy INDEPEN-
DEMT NOW - 5$11.00 moneyiback guaranies. Vibro, 12418
Narth 285h Drive. 18-276, Phoents. AZ B5029

Catalag.

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, DHAECT.
Guarantesd, Catalog 31 00 [Refundanle) Camelat, Depd, 44,
Box 65, Bristal, Wisconsin 53104

PRE-CHRESTMAS Sase! Order our $15.00 parmanent mag-
net with 150 poungs holding powar and get our $5.00
magnet for an additional §2.00. &Fs savings Order now!
Magna-Teeh, 220 Norh Pennsyhania, Hobart, IN 46347

QUALITY Upholsiery Tools and Kits for Home and Auto,
whokesake. Fres info write. The Little Furniture Shop. 3333
Chester Grove Ad.. Upper Martboro, MD 20772

FREE Brochura. TOOLS, KITS, FASTENERS, Guaranised.
Hatiomal Marl. Dept. 220. 1-800-222-6369. Florida: 305-BE6-
BB56.

16 POPULAR MECHANICS

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Fee. Com-
pimte mady 10 use-only 3438 00, Thompson Maodel PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order dirsct
{Magter ChargisViza). Datha Mig. Ine, PO Bax 13110,
Lubbock, Tewas T9452-Phone: (B0E) T44-6774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cutting Lathe 5104.50 Tawg, 15048 Proctor,
Industry, CA 91748

BEST Prices, Woodworkers Machinery Calalog, Free.
MeKillgan, PMOBE, Johnson City, NLY. 13780

SMALL FOUNDRY Furnaces, Supplies. Free l#erature.
Pyramid Produects, 3736 South Tih Avenue, Phoenix, Arizona
AE041

"SHARPEMERS REPOAT"  Muonthly  Mewsletiar,
Sharpaning Gusdabook, Angle Wasl Chart. Free delails. Skog
Company, Dept PM11, P.O. 22458, Minneapolis. M 85427

STEEL. Auminum, Brass—Shest, Bar, Shop Supplies,
Plans. Write: CEl, RR1, Box 163, Camaron, IL 61423

BANDSAW BLADES, Any Size, Frea iteratura. King Saw,
5541 Tidewater Dive. Morfolk, Winginda 23505

LATHES, Mils, Toots. New calalogs $1.00. Blue Ridge,
Bow 536V, Hurricane, WV 25526, 304-583-3538.

LATHES - INDUSTRIALHOBEY FROM S2T9.00. METALS,
SUPPLIES. LARGE CATALDG $1.00. CAMPBELL TOOLS
Iist YEAR. 2100-0 SELMA RD., SPRINGFIELD, DHRD 45505
1-813-322-85682

BANDSAW BLADES any size. Free intormation. Suffol
Machmnery, Swite 8. 16 Shore Road, Peichogua, NY 11772

SHARPEN knives, Scisors, Saws, etc. Earn big dollars|
Minimum imvesiment Free delalls. Mooa's, Ine., 2539 N,
Asntand, Dept. 11, Chicags, IL 60614

METAL CASTING Supplees. Books. sands. paring. Fres
Brochuse, Sipana, Box 5T1P, Corsopodis, Pa 15108

HEW SMALL FOUMDARY! DO METALCASTING YOUR-
SELF! BULD FOR UNDER 550! MONEY MAKING TIPS
RILISH §9.95 NOW FOR COMPLETE PLANS! T. BURKE, P.O.
BOX 328, WESTERVILLE, (a0 43041

SOLAR Phaotovoltale Products, Bargaing. Gil Electronics,
Box 1628, Soquel, Calidomia 95073

CATALDG - SOLAR, HYDRO-ELECTRIC, WIND POWER
Equipment. Cwer 350 tems. Send 53,00 To: WESCO, P.O.
Box 936, Radway. CA 95560

PHOTOVOLTAICS. Send $1.00 for specialized catalog of
huge sedectson of surplus cells / panets. Appatachian Sofar,
Box A, Milfboro, Virgenia 24460,

HEATING, FUEL SAVERS

VENTILATE house with pura cuygen from water and
converted eleciricity. $1 comprehensive manual and plan.
Tumirane, P.0. Box 1545, Kalamaroo, Ml 43005

HOME CRAFTSMAN

OVER 125 FULL SIFE PATTERMSE! Creats profilable
wooden gifts, toys, housshold accessories .., more! Pat-
terns PLUS “Shop Secrets”™ and brochure. Onky 5700,
Accents (P-116). Box 262, Danvers, MA 01823

WOODWORKERS, Hobbyists, 1987 catalog conlaining
Chair Cane, Wooden Wheels, Lamp Parta, Tools, Finishing
Materials, Hasdware, Plans, etc. Send §1.00 io. Barap
Speciahies, PM1186, B35 Bellows. Frankion, Mi 40635

MAKE WDODEM TOYS, whirligigs, classic mios, swing
sels, doll houses, crafls, furnitune with our plans, parts, kits,
supplies. Color calalog substription $1. (B14) 484-4363.
Chadry Thes Toyd, Belmanl, Ohia 43718-0089

SANDPAPER 10, CABINET HARDWARE 18e, MAGNET-
IC CATCHES 18¢. SAMPLES AND CATALOG $200,
HOTHERN HARDWARE, 8251 BRIARCLIFF DR,
HUNTINGTON BEACH, CA 92847, FULL MOMEY BACK
GUARANTEE.

WOODCRAFT PATTERNS, Windrmalls, Wishing Walks, Bird
Houses. Feeders, Fiyaing Duck. Pheasanl, Ouldoor Planiers,
Cataiog $1.00. Craters, 11840 US. 27 Morth, Deiin,
Michigan 48620

FANMORITE WOOD TOYS, Patterns, Parts, Whoels, Catalog
$1.00. Toys and Joys, Box 628M, Lynden, With, 98294

CATALOG FULL-SITE FURNITURE PLANS - $2.00. Re-
funded with firsl order. Traditional, Early Amarican, over
180! Fusmbure Designs, 1827 Eimdale. Dept. CP-85,
Gherview, llbnois G0025.

ENERGY SAVING

CALLAHAM CATALYTIC STOVE DAMPER $28.00 pre-
pasd, FREE brochure, CALLAHAM. 2210 Washingion Sirest,
Fort Townsend, Washingion 58368

HEAT Pump Ownars. Easy Way To Increase Efficiensy.
Free Brochurs. Coolfave, 5622 Maone Gy, Alexandria,
Virginia 22310

PROFMABLE WOODEN “COUNTRY CRAFTS". Maoe
52,000 one weekend. 100 full size pattems and details onky
56,00 Harballe Woodcratts-P116, 12355 Market, Hartvile,
OH 44837

WATERBED KIT. All you add is wood and water, Inchudes
fres fiow matiress, heater liner, matal comser brackets, fil ki,
¥68.50 Caralog §1,.00. SLEEPYTYME, 105 High Streod, Linion
City, MI 43094

FAESH AN HEAT EXCHAMGER. Cuwidoor alr replaces
siaky home i, Advanced design using inespenshe mater-
iz and sturdy permanant aluminum core, minmizes haal
loss and operating cost. Pians 510 Postpaid. Dept. AB, Suite
203, 2628 East 5151 Streat, Tuwisa, Okia. 74105

THERMAL SHUTTERS decorale, seal, insulate windows,
pic doors. Mite-Tde, Box T4T, Hegganum, Ct. 06441

BATTERY CLOCK MOVEMENTS, Balow whohesala pricos.
Best Quality. Catalog $1 00 (refundablel. Yankee. Box 26,
Thompson, Connmcticul (6277

LATHE ROUTER CIRCULAR SAW BLADE SHARPENER
Using your rinistuns of pencil type gonding canving rmotor
or mabor dreeen flexible shafl for woadworking hobby
crabeman Paiented warrmnty, $39.95 Visa MC. M0 Al's
Mani Systems Inc, PO Baz B0T3, Flint, Michigan 48501

KEROSENE HEATER WICKS, Wicks for il
models. Visa & Master Card. For FAST DELIVERY CIII
Waakdays @ to 5 only 419-468-1096

DISCOVER THE SOLUTION FOR THE MOST OVER-
LOOKED AREA OF WASTED EMERGY IN THE HOME, A
patented insulating kit for the dsappearing pitic stairway.
For free informalion contact Lavaco indusires, inc., P.O
Box 473, Warmningter, PA 18574 1-800-223-0413.

SAVE MONEY on STEAM ENGINE KITS. Fast dalivery on
Quadity Amaerican made powar modals. Fros illusiraled facts.
PM. Ressarch nc., Depd 7, AD#2 Box 20, Wellsails, NY
14895

FLYING DUCK - Bandsaw progect fums penmies into
dollars. BG Seller, Plans $6.00, Dudley Publcations, 213
Amh, Tal, CA 93268

SAVE MOMEY - Woodsiows wattr hialer. Complete plang
by cerified prolessional mstaller. §3.000 Morheen Fres
Energy, Rte. 1, Grove Gity, MM 56243

NATIVITY SCENE $8.00, SANTA & REIMDEER $6.00. Full
size jigsaw patiens Easy to make Prepssd to. MC Patterna,
Box 319, Park Ridge, IL 60068,

CUT HEATING COSTE 40f%. Newly Patented Product For
Forced Alr Fumnaces. Thousands Sold. Free indorrmation.
CVS, Box 676, Beltsvilla, MD 20705

SOLAR & ALTERNATE ENERGY

SOLAR CELLS, BURLD YOUR OWM, CHEAP EASY. IN-
STRUCTHONS BA.55, INFO. 51.00. HSC, P.O. BOX 118
GARLAND, UTAH 84Xz

“EMERGY Systems for the BO's—oomplets sourceboak.
$5.00pp. VisaWCChack Frea Information! IPCPM, Box 648,
North San Juan, CA S5S60—{916) 200-3754

SAVE ELECTRICITY! Large. double-door SIBIR gas redrig-
wrators. Free detmls! Lebman's, Box 4112K, Kidron, Ohig
4636

JOSEPH NEWMAN ENERGY MACHINE VIDED TAPES -
VHS OR BETA - SEND SASE FOR INFORMATION
HARTWELL VIDEQ PRODUCTS, DEPT. L, P.O. BOX 10293,
JEFFERSON, LA 70181,

WIDE sedaction of plans and paiterns for woodworken.
Simple bird houses, foys, weathenanss, fuméidure, entenin-
maent cenlers, compader desks, and much more. Catalog
$50. Crafiplan Co., Dept 958, Rogers. MM 55374

WOOD WHIRLIGIGS. Full sire pafterns, smatrections.
132 Bee, Chipmunk, Dog. Coyols, Roadrunnar, Cal,
Songbird. Duck. $3.00 each; any four, $10.00, all eight,
£2000 M Skov. 3380 So. 4th Ave. #54, Yurmna, A7 85385

IMGEMIOUS! Buidd 8 TABLESAW bench for under $25.00.
STURDY! Flans 35.00. Hai Engaistad, 3570 Hanley, Conirad
Poind, OR 97602,

MAKE PYC PIPE FURNITURE. Many Proven Plans. Profit-
abie Home Busingas Dedails Plus Coler Brochure $1.00
(Refusrdable). Casusl, Box 2088, Tewksbury, MA. 01876

CHILDREN'S PLAYSCAPE plans 35,00, includes swings,
playhouse, eic. J. Parker, 105 Walnut Street, Mountain Park,
GA H0TE

[Continued on red page)
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CUPDLA plans. $10.00. Mike. 1115 S5th St NE.
Minneapoles, MN 55413

WHIRLMGIGS st §9.00 Hubs, cranks, plans. Rowboal
Delap, Box 1074, Waldport. OR 57384

DY pedal car, full plans §11.25. Graco, 43525 5335W,
Feamys. Liah 54118

UMIGUE Walnut Gifis On Home Latha 5 Plans £3.85. The
Lathe Shop. AL 1, Box 304, Newlon, KS 67114

DOLL CRADLE - is a reproduction of an 18ih cenury
cradie. Durs is handcralied of medlhow pine with varnish linish,
Ay itthe girl will enjoy phaying with this beautitul cradie. (0%
= 22147 plans and materiad list (PL-1820-54 85) Send ordar
ta: Populasr Mechanies, P.O. Box 1014, Radea City Station,
New Yook, NY 10001

BDOKCASE WALL—A floor-to-criling bookcase with cab-
ik space on the botiom. Over 13 R, lang, bl you can adjust
shalf width to fil any wall. (PM-1008—85.95) Order from:
Popular Machanics, Box 1014, Radio Ciy Station, New York,
WY 10101

50 FULL size patterns. Bulld toys, household accessories,
woodan gifts for fun or profil. Only 3585 Creekmur's
Custom Woods, Box T24F, Gesesburg, IL 81401

CHERRY DAK, WALMUT, MAPLE Boards. Small Orders
Our Specialty. Send §1.00 lor Listing (Rehendabla). Park
Timbser, P.O. Box 558F, Orchard Park, NY. 14127

WOODWORKERS! 839 handiools, supples, patiemns,
woodturming, caneng., , wveneenng, hardwoods,
cane, dowsls, momn! Fresd, 20% discounts. Calalogifras
oMers - $1.00. Hurry! Morgan, POTM3T7, 1123 Bardsiown.
Loulsvile, Kentucky 40304

WOODENTOY  Parts, Patterns.  §100 Calalog
WOODENTOY, Bou 403544-PM1 1. Grand Junclion, GO 81504

BUILD Thoss Delightful Asindess WORDOFFE And WO-
DINE. Full Size Plans $8.00 Catalog $100 Refundable
DOEMOCO, P.0. Box G448, Loulsvwile, Kentucky 40206

QUALITY hardwood miter box. $1585 PPD. Wilkams
Wood, A1 . Box 55, Princoton, NG 27569

CORMER HUTCH Plans, Compiste instructions 5500
Coreative Services, Box 4015 Evengresn, CO BI430

CARVE Shoss, Dogs, Birds. Complete Kits 70 Specied
Wood, SASE For List: Wood, 305 32 51 W,
Bradenion, FL IS

WOODEN TOYS - FURNITURE plans, kits, catalog $1,00,
Birtte, P.0. Bax 15356, Miwaukes, Wisconsin 532150356

ORIGINAL WOODEN TOY PLAMS. Calalog 31.00. Free
Plan Wilh Fesi Owder! Toycral, G0PMI1 East Main,
Waynssboro, PA 17268

WATERBED PLANE-SBAPLE INENPENSIVE 34 Oox 1041,
Matioon, IL 61938

STEEL CUTTING SAW Heawy Duly, Single Phase. Com-
phate Prints And Details $10.00. Evco, 1315 Middiebury 58,
Elichari, [N 48516,

“TRAILEA RUNNING GEAR" 94-page componant & parts
puide, hundreds of Mustrabons. §3.85 plus $2.00 posiage &
handling: Trailer Depot, Box 21206, 2000 Cross 51, Eugers
OA 57402 Atin: Dan

FOR THE HOME

JARVISE Join the Under-The-Cupboard Applisnoe Crowd
Oipeshd 8l Brew Of contasners affodlestly $8 50, PEH Paid.
Guaraniesd Litle Bear Enterprses. Boa 2236, Napa, CA
558

BE PREFARED for emargencees. Family First Ald Gasde—
Complete. yol concise for sasy reference. Great gitt idea
$195, Ordiér today! Gordons, 4119 Clarendon, Brookdyn,
hew Yok 11203

FREE ROOF You can have new alsminum shingls roal
without cost For How-To-Do-it Book and partern shingle,
send §4 85 to- Mr. Shingles. Box 7493, Lowswilie, KY 40007

BETTER THAN SUMP PUMP Works Without Elnctricity
Under Fory Dollars Free inlormabon. Lecoln, 1480
Masigold Drive, Colprado BOZZ

DESHGM Your Dream Home. Deskgn Kit, Instructions, $7.00
To: Spectrem, 4135 Gitizen Cir.. Austell, GA 30001

¥YOU CAN DRAW YOUR OWN HOUSE PLANS. Saw
hundreds. New book gives illustrated step by step Instue-
tlons, Send $9.95 to. James Co., Box 7E047, Balon Rouge,
LA TO0B3T-B04T

CLOGET ORGANIZERS - we Dasign - Inquire. Creafie
Dimensions, P.O. Box 81, Scobissille, NY 14546

FREE “Buying Country Property” with Purchase of ~Tin-
ber Framing Facis” $200. Woodworks, P.O. Box 540,
Aawonsdake, WA 38051

ORGAMIZE YOUR CLOSETS Save Money| Double Usable
Space’ §5.00 10: PAY, M2 N Pennsylvania, Glendor, CA
o740

PLASTICS

MACHMERY cataiog. “"The Besi from the Far East” send
53 and receive catalog on machinery from Taksan. You will
e oy mailing list Sor two years. Bration Inlemational, 1015
Commercisl 5L, Tallakassas, Fla 32316

PLANS, BLUEPRINTS, PROJECTS

LAP Swimmers Woodworkers. Build your own poolispa
for tethered lap swimming or tharapy. Free information
wbouwl plans, parts, supplies or complete pool, Now alectron
e purification. Agua Molion, Inc., Box 11048, Boulder, CO
B3N

MUCLEAR RADIATION? SURVIVE! Buidd deteckor with
houssehold maleniaks. 13 pages detalled ingtruchions §500.
Colleciors, Drasmar 215, Alleniown, PA 18105

CASTOLITE Liguld Plastics. Crystal claar, colars. For
casting, embeddmng, coating, fibenglassing: in indusiry,
labgratorios. craft work. Reproduce your designs with our
Mold Materials. Catalog 52.00. CABTOLITE, Dept. 86FFM,
Box 301, Woodstock, || 80008

dollar. Cualtty and service GUARANTEED. ANDL indwstrias,
6180 Babcock, Paim Bay, FL 32909

S5TOP NEGHBOR'S LOUD STEREQ, FAST! Senpla in-
structions, inexpansive matermls. Legal. #9. Delails, §2.

SOUAREL PROOF BIAD FEEDER. Comphats and detailad
blueprint. Send £3.50. M.B. Rudean's. Degl. HK. 2317 Pong
Avg,, Maplewood, My 55118

BLUEPRINTS, Home Fu Garetos, Brochurs
§1.50. Wood Mill BlueFnints, 717 'West Linaon Hills #3-101A
Pheoenix, Arizona B502T

SUBURBAN Mm-Bam 8 =10 with LoM—inaxpansive.
Biurdy, Simpie—Ouiailod Plans, Instructions $6.95 ppd.
Altred Dtto Publishing, Box BR0TESE, Housion, Texas 77260

WATERSK] EQUIPMENT RACK PLANS £7 .85 ppd BAYD 5.
T3rd E. Ave., Tulsa, Oktahoma 74133

(refundable). BAILEYS, 4M West Commonwealth,
Fullenon, Cakif. B2632

BELT BUCKLES for coins of siones, specially buckles,
|eweelry mountngs. cul siones, clock works. Wholesaks
catalog d%e. Eloxite Comp., B06L2 10th Sreatl, Wheatland,
Whyoming 82201

IMSTALL YOUR OWN IN GROUND SWIMMING POOL for

a3 bow as §1,695.00, Cheswick Pools, At 28, Cheswick, PA
15024, 412-274-5400

437 Catalogs lsied Sources for Armything! 3500
Durectory. Box S2458M. Atlanta, Georgia 30314

GOLF SWING TRAIMER Plans to build $11.95. Jopell, Box
424, Blairsvibe, PA 15717

RUBBER Band Machine Gun Shoots 64 Aubber Bands in
Six Seconds, Plans $5.00 Plang, 8425 Rockshire 51,
Abecandria, VA ZZ30

PLANS—"30" Gallon Smoke House - 52.00; LV, Lighting -
$3.00; Mowel Roadside Stands - $2.50; Calalog Sheet $1.00:
G. H. Croushaore, Dept. 203, P.O. Box 6206, Linglestown, PA
172

DOLL CRADLE For Christmas. Easy Flans §3 Bulicraft,
Dept. PMT1, Box 292754, Davie, FL 23200

COMPUTER Generated Barm Plans. 10+ 12 With Loft And
Windows. Mimmum Waste, One Man Const. Photo $2.00.
Plans §8.00. Plan Ahead, 1851 Hislcrest Ave,, P.O. Box 852,
Wilinington, OH 45177

PROJECTION TV .. Conwrl your TV b project 7 Feal
piciure . . . Results comparabde 1o $2,500 projectons . ., Tolad
Cost keas than §30 ... PLANS AND I LEMS £2185 . .
Ilustrased information. FREE. Macrocoma-BC. Washingion
Crossing. Pennsybvania 18977, Creditcard Ordars 24HRS.
(215) T36-3079,

BUILD YOUR OWN SATELLITE DISH ANTENMA. Book
Provides Pictures, ISusiratsons, Easy To Follow Instructions
tar 10+ Dish Antenna. Send §12.00, Powar Gain Sysbems,
Dapt A P.O. Box 2355, West Monnoe, Louisiana 71281,

WATERLESS TOILET! ENVIROLET SYSTEM raquires NO
WATER, NO CHEMRCALS, NO SEPTIC TAMK. Biclogical
process uses small amount of sleciricity. ideal for cottage,
chalet. home, industry. Send $1.00 for information fo:
SANCOR INDUSTREES LTD. 140-30 Milner Awe. A-FML
Scarboro, Ontario Canada M1S 3R3

FUEL ol heating-maintance, repairs, paris  Easy
Ingiruclions. Deisils Frea Heating, Aoute 1, Box 88, Ford
City. PA 1622%

ELECTROPLATING. Complete Texthook Electroplats
MatallcsMonmaelallics $11.95 Details Free. Tropa, Palm
Bary, FL X2008-D05G

SELLING YOUR HOMET Why pay & real eslabe proses?
Our inexpensive step-by-shep manud and quality signs may
afwd you thoukands in fees Don't lail neediessly! Sond 1or
inflormation ioday. Pesource Link, Dept-PM, Box 1735, Des
Maoines, L& 50306

BUY WHOLESALE! Parts for Lawn, Gasden Equipmaen.
Sl Engines. Chaingiws, Minsbskes, Karis. More. Includes
repair manuals. specially Tools Send 3400 for T84 page
catalog. Sev-On-Parts, P.O. Box 45231, Depl P, Somarville,
MA& 02145

HAMDYMAN Lagmn Ta Fi-Up Renlal Houses - Bag Profits -
Extra Income - ldeal For Do It Yoursellers. Free [Bustrated
Bookiet, Send §1.00 Postage - Mr. Fixer, Box 330, Redding.
Cb SG045

VIDEQ MNSTRUCTION SERMES. Learn woodworking,
Home Improvement. Auto. Diessl Mechanics, A Condition-
ing, Aringeration, Crafts. Only $9.95 EACH, Free Calalog
¥T5. P.O. Box 1508, Depl. PM11, Spring. TX 77383

mmm

STAIMED GLASS SUPPLIES Complele Calalog 3200
{refundabie). Sunshire Glassworks, 3580 Harlem, Degt CT,
Butfalo, MY 14215

CLOCK WORKS. Wood clock blanks. rockhound sup-
phes. belt buckies, cul stones, sic. Whaolesale catalog 25
Elousie Corp,, 80642 10th Strect. Wheatland, Wyoming 82201

QUARTZ CLOCK MOVEMENTS FROM 51.75 Epoay resin
51600 gallon. Dak $1.50 sg . Components, culouts and
more! Catalog 5100 (credited) Steshar, PO, Box 483P),
Anvloesr, M. OTE21-04E3

LEATHERCRAFT Supplies. tools, kits. Cataleg 5100 (Re-
fundable.j Crafter, Tombean, TX 754850776

CLOCKMAKING DOeemed Tools Calalog 51.00
{retundaiia). Crafistar. Tombean, Ta TSES-0778.

EASY HOLIDAY CRAFTS. 3375 Creatlive Concephions,
Box 440625, Auwnora, Colorads BO0A.

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM bor Fun and Money 1 Free Booklat 1! Cartoons,
Box 406144, Detroit, Michigan 48240

LEARAN SIGN PAINTING, Carlooning, Prmsiriping Fres
Catabog Wauimann Company, Centertown, Missoun BS023

CARTOOMEMG Humor. Personal Tuloring. Cartoons Pub-
lished Graghics, 106 Wampum, Lake Kiown, Texas TE240

FREE lusi lesson-lBam pinsinping. tancy bettering. Post-
a2 $1.50, Nutwood Graphics, 39400 West Pine, 5t Louis,
MO 82108

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR I - HAPOLEAN Model CANNON
PLANS, $3.00 CATALOG 51.00 GreenPM116 Box 852,
Shalimar, FL 33579-0843

RADIO CONTROL Armplanes, Boats. Helicoplers, Supplies.
Big Discount Catalog 55 00 (Refundable). Modelars Suppéy.
Boa 110P, Eclectic. AL 36024

“WORKING STEAM MODELS!" WITS or ASSEMBLED.
Tractors, Locomobives, Limousine, Foadster, Truck En-
gines. Two Steam Books total 58 Color pages $4.95 (Retund-
able]. Colored Circutar $1.00 Christmas Spacials! Diamond
Enlerprises, Depi. PM11, Box 537, Alsxandria Bay, NY
13807, (613) 47517

NOVELTIES

WOODEN TOYS FROM I-4's Ten easy full-sge patterns
lor durable Cans Trucks Boal Plene more! §550 Armadsilo
Toys, PO, Box 650185, San Anfonio, Texas TE2ED

CALLIOPE—Bring back those nostalgic cimous sounds with
& mini-cadliope you budld of pina, pipes and olher al-hand
maleriaks. Perfact Tor yoar child o Budding Tamily musician
[PL-1E30—54.95] Order from . Popular Mechanics, Boo 1014,
Radio Ciy Sta., New York, MY 10101
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MAGIC TRICKS, JOKES,
VENTRILOGUISM
FREE! World's Leading Movelty Catalog, 1600 Jokas,

Tricks, Science. Sports, Hobbies. Johnson-Smith. F401,
Bradanton, Fla, 34200-3796

LEARN VENTRILOOUISM! Guaranteed Instruction,
Supplees, DUMMIES. Information Free! Maher, Box 420-PM,
Littheten, Codovario G016

HOBBIES & COLLECTIONS

MAA & Historical Miktary Cobecliples. FREE calalog.
HMA, Box 1B06PS. Lafayetin, CA 84545

MILFTARY Modals Catalogue $1.00, Subscrplion Yearty
£6.00 Vemon. Box 1IBTPM. N. Baldwin, NY 11510

FANTASTICI STAMP COLLECTORS' MANUAL PLUS 100
WORLDWIDE STAMPS, $1.00" Approvais. Barmes PO, Boax
512, Adasmevilie, AL 35005

ETAMPE FOR LESE! Graeal valup worldwide offpaper
stamp mictung jus! $35.00 per pound! Qrder loday. Jazco,
Baox 412, Worthinglon, OH 43085,

20 DIFFERENT MINT U.S. $1.00: APPROVALS. O'BRAY.
BOX 11784, PUEBLO, CO 81001

2,000,000 stemps 150 counifies 2¢ each Belden, Box
4140, Daarborn, 48126

BELOW MARKET pricas. Intermediabe, advanced collec-
tors send 22¢ podlage for prce hst US.A, issues prior 1o yoar
1940 Lowell P, Donald Company, Box 728, Rutiand,
Varmant 0570,

MINIATURE DOLLHOUSE FURMITURE. Free catalog
Sluarl Foss Asscciales. 12328 Gith Awenue, Allandake,
Michigan 45401

FREE, U5 Mini piclonial set complate. Mint approvals
included. Hildebrand, Box 4887, Sante Clarn, California
G505

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS,
Frog Catalog Quotes. Rush Skelch, Stadri. 1P Jane, N.Y .G,
10014, (212) §29-2290

CAMADA. 100 diffevant 25¢. Approvals. Julus Oroszky,
PO Box 1-C, Sarmda, Ontario. Canada NTT-7THE

FASCINATING AFRICA: 56 Scolt, only 31 WVieu 29
hgrgrove, D000, Canada HE8 262

SELF IMPROVEMENT

MAGMETISM Course on all hasman powers. Wrie: Bax
26204, Encing, CA 914246

HOW TO WIN FREEND'S AND INFLUENCE PEQPLE Attain
Love, Power, Success Send 3500 Adama, Box 5584,
Clevaland, Ohig 44107

FREE DETAILS RAslable Remindgr Sorvice. PO Box
93421, Los Angebes, CA 90083

LEARN 1o sing! Matumly! Joyously! Free information
AAthmar, Lid., 885 West End Ave.. Suite 1-0, New York, Now
York 1025

SUCCESSFUL PEOPLE ACHIEVE THEIR GOALS! Be ono
of Iham! Fres Dedaila! Write. GOALSET, Deg 1116, PO, Box
1651. Los Gatos, CA 95031

FOR SMOKERS ONLY! | have discovared the secrel ig
finaly braaking tha smoking nabt bor good. N warked or ime
and it will work fior you! To get your copy of “For Smokers
Cmby”, send 800 to: MTS. Daept. AL, 3100 5. Rursd Road,
Suite #1, Tompe, Arzona B5282

HOW TO Loso Weigh! the Gourmet Way! Disd Diary. 3500,
P.0. Box 490, Boquel, CA 95073

ANTIQUES, RELICS, INDLAN GOODS &
CURIOS

BDLAN Aalics Lt S0 identificabion Guide Book $11.44
Arrowhead Samphes 52000, Secrist's, Deerfelbd, M0 4741

FREE List 1o Seqous Collschors. 300000 indian Artifacts.
Pols, Spears, Axes, Slale, Beadwork Cadoo Trading, Box
668, Murfressbora, AR 71958

STAMP COLLECTING

FANTASTIC 300 Beauwlful Stamps From Around The
‘Wineld Only £1.00. Ask For Cuality Starmps From Our Appros.
al Servica. Try Us Mow. Rechard Stamps. P.O. Box 2374 51
Lambert, Quebsc, Canada MP N8

AUSTRALIA 50 DIFFERENT BEAUTIFUL COMMEMORA-
TIVES 1De, Approvals. Pence POB 3M1, Winchesior,
Virginia 22601

OME! Two! Three! Cent Siamp Approvals, Regardless
Calalog. Kipster, 4164 52nd 51. San Diego. CA 82105

50 YEARS Oid ifteen diflerent United Slates, ower fifly
yoars old-35¢ with approvals Jawon, Box C11-B. New
Rochelle, Mew York 10804

45 DIFFERENT ULE. AIRMAILS, wsid 52.00, minl $15.00,
Eberling, Box 2216, Meptune City, M.J. 07753

100 from 100 Countries - 25¢. Approvals Taylor - PM3,
Box 1075, Calgary, Alberta T2P 2%4

WORLD, 80 diffeveni, 25¢ Approvals. KS0. Box 651,
helson, BC, Canada V1L 5R4

ISRAEL 15 Diffenan! 108 Approvals. Sam Chican, Box B5E,
Dalray Beach, Flomaa J3444

FREE 50 INFFERENT WLS., whon requesimg approvals
Carmin. Box 61459-PM. San Mateo, CA 34403

SPECTACULAR! M) Breathtaking Stamps from 28 Coun-
trsgs by 3000 with kates! burgaing and sensations approw
als. SlampefFius +, D-MKE, Box 382F, Toramo, Canada M4Y
NE

WORLDWIDE 100 Diflerent Beaulies, 25¢. Approvals. J.0
Michesl, PO, Box 2273, Marinez, CA 94553,

FREE Workdwide Packal, Penny approvists. Froshlich, Bog
1TTDA, Pine River, Wl 54965,

BREATHTAKING Beautifl 50 [hiterent minl Monaco
pictorials commamorativas only £1.50 with mént complate
set approvals, Pagoda, Box 132P, Sidney, Ohio 45285

FREE Surprisa CoBaction with apgrowvals. Gould, Box
2130, Petalumm, CA 94953

"WHOLESALE™ LIS —Foreign Pricelist and catalog Frea.
Everylhing Guaranteed. No Approvals. Schneider, Box 1240,
Grand Rapids, Michigan 495601

50 DWFFERENT O%d L. 5. patween 1861 and 1333 - 51.00. Ed
Roush. 473 Shepard, Manshield, Ohio 44907,

FREE 25 World Wida Stamps Plus Free Cilalogus 'With
Owar 2000000 Stamps. Ho Approvals Jeferies, 28311
Frankin, G334, Southliald, Mschigan 48034

FREE Gift With Firsl Purchase. U S, Approvaks And Wam
List Servica 20¢ for Handling The Siamp Bouligue, PO,
Box 456, Madison. W), 07840

BARGAIN 100 World-wide Stiemps 25¢. Cuality Approvals
A. Parker, Bax 143, West Brookbeld, A 01585

WORLD Wide Stamps mounted in books on approval 2e
and up, TRUST STAMP COMPANY, PO Box 100-P.
Jarmaica, NY. 11435

100 Citfarent LS. 25c. Approvais Bradiey, Box 425P.
Midigihian, VA 23113

200 NFFERENT Canasda 5100, Worldwide approvals
Quebephil. Box 68, Si-Jeveme. Canada JTZ 5T7.

FREE 50 Canadian stamps with approval request. Briner's,
P.0. Box 5607, San Mapeo, California 54407

CAMERAS & EQUIPMENT

MOMEY with your camera. booklst 531000 Rosser
Emarpriges, RL 7, Box G4, Florence, 3C 29501

PLAYS, SONGS, MANUSCRIPTS

EDUCATION & INSTRUCTIONS

SCHOOL ol Bookkeeping Genaral .ipcuuntmg. Start a
v MOy Making Carser in Bookkepping Eam morg
money. Leann al home Wede for & free bookbot, Little Falés,
M.J 07424, Dapt 311-116

UNIVERSITY DEGREES' Cconomecal home study for
Bachalors, Master's, Doclorale. Prestigious facully coun-
s0ls for independen sudy and life expermnce crodits. Free
idormation - Richard Crews, MO, (Harvard), President.
Columibia Facific Unnarsily, 1415 Third S1., Depl. 2EBN, San
Aalael, CA 94901; Toll Free: B00Z27-0119; California; 800
552-5522; or 415458-1650.

LEARN UPHOLSTERING. Instructions-Supphes Catalog.
Jim Dandy Sales, Box 30377, Cincennati, Ohio 45230

TERMPAPER ASSISTAMCE, 15 278 papers available! 306-
page calalog—rush 52 0D Rescarch, 11322 idaho #206MS,
Los Angeles, S00P5 Toll Frop Hofline: 800-351-0222
[Calidormia 213-477-8228)

UNIVERSITY DEGREES By Mail. Accredited Bachelors,
Mastars, Phi's Free Facts Aavealed. Careers-PM11, Box
AT08AE, Tulsa, OK 74147

LEARM Sewing Machine repairep. A profilable Trade.
Eamy I leam. Freo delaits. Sewing Center, 187 FR, Rochelia,
GA 3107,

LOCKSMITHING, Unrersal School of  Master.
Cormaspondence and Shop Tradning, Box 214553P84,
Sacramenio, CA 9581

POEMS, Songs Wanied. Fres Recordeng Publishing
Broadway Music Productions. Box T438PM, Sarascta, FL
33578

SOMNGWRITERS MEEDED! Earn Morey Wriing Songs'
Froa Detnils! CAS Aecords, Box 8148, Lewision, WY 140632

FREE SONGWRITING SUCCESS BOOK! Top Mecords
Box FISOSPM, Nashwille, TH 37202

DETECTWWE training  home-stedy  program.  Free
indormation. Global, Box 191 PM, Hanoser, Mass [2238

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARNNG
POWER. Compiata your B.A., MA ., PhD., or JD.° Credil for
worklearning experance. Mo classroom atlendance re-
guired, “Registered with Calrlornia Committes of Bar
Examiners, KEMSINGTOMN UNIVERSITY, 330 N. Glendale
Ave., Glendals, CA 91208 In Calid, {800 421-9115, sxi. B4,
Diher States. (BO0| 423-2495, axt B4

ACCORDIONS, NEW, USED. Electric, slectronic, Corngo-
vous, concedings, Button Boxes, Hohners Wo Buy. Sell,
Trade, Exchangs, Repair. Tume, 50 Years Exporianca
Daalers unavaslabbe, Call or Write for Brochures. Maslercarnd
And Visa Accapied. CASTIGLIONE ACCORDION, 12644 £. 7
Mile, Detroit, Ml 48205, 313-827-1595

PLANDS, PLAYERS, PUMP ORGANS. Robuikd and repair
Catslog of "How-To™ books, 5200 (refundable). Vestal
Preas. Vesial 11, Mew York 13850

VIOLIN, GINTAR, elc. making malerials, hocessories,
books. Calalog, §1.00. international Luihigrs Supply, Box
SBO39T, Tuisa, OF 74158

40 EUROPE 25¢c. approvals BIRNELL, 2304 Hancock < BE,
Austin, Tawas TATHE

FREE! 125 Dufierent Foveign, 310000 Calalog Value Ap-
provals. Rick's, 520 Scuth Z3rd, Herrin, IL 62948

USE 200 diferent commemoraives §1.00! Approvals.
Gardon Davisan, 30TM, Contooscook, N H, 08229

“INVERTED ERROR™ + 100 Ditferant United Stales, S0¢
with approvals. Luray, PO Box 7088, Silver Spring. MD
20807

INTERNATIONAL VIOLIN COMPANY, Catalog for instru-
mant makers, repairers. Imported lonewood, tools, varnish-
&%, parts, acorssornes, strings, cases. Eurcpean instruments
bows. Assenble yoursal! violin and guitar kits. Catalog 51.00
includes 100 discount cérdificabe. Dept. HL, 4026 W
Betvedare Ave . Balimore, Md 21215

ACCORDION Top Srands, Cordovox, Buy Direc
Tremendous Discounts. Trades accepled. Fres brochwre
PR, Accordion-0-Flama, 16 West 191h Street, New York, NY
10011, Phone 212-675-9089,

FAEE Camabog. Mashuille Auction School, Box 190P,
L PN Eerg. TH 38464, Vateran Approwed.

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. Low
coal. Infarrmation Free, Call toll free 1-B00-228- 588500 ar write:
Amencan Sehool, Dept. #345 850 E 581k 5t., Chicago, IL
EOEAT

PIAND TUNING PAYS - Pisna funang - Elecironic organ
servicing Learmed easily al home. Fres bookist. Miles Bryan
School, PO Box 20153, Sacrarmanto, GA 95820

RADMESTHESIA, Radionics, Dowsing E 5P Courses and
Equiprment  Nestrated  Catalog  $100 (refundabie)
Established 27 years Dept. PME, Bruce Copen, Hightield,
Danenill, Sussexn, England RH1T TEX.

ENTEMSION And Post-Graduate Awards in Phalosophy,
Art, Bcience. Bolanic, Modicing, Homaopathy, Radionics,
and others. M subjects Curmecular from (aieomad 5100
refundabla). RAsgitirar, Sussex Coliege of Technology
Highlield. Danahill, Susses England

AUTOBUGGESTION.  Sleep-lsaming  headquariers!
Tapes. records, books, Gigantic catalog free. Ressarch
Agsociation, Box M4PM, Ctympia, Washingion 98508

SUPER-INTELLIGENCE! Amarimg resulls guaranieedt
Info. EDEMP, Box 1462 Glenoora. CA 91740

OLD LG siamps on spproval. Shorman, Box 15355E,
Philadelphia, P& 19111

BRITISH and lorokpn slamps i complse sels. Bode. Box
145W, Willowdales Onlaro M8 558

168 POPULAR MECHANICS

GUNTAR picks FREE samples. Hartman Music, Ashe
Street, West JeMarson, NC 28804

INSTRUMENT Kits' Buid Appalachian and hammeroed
duicimers, bamos, mandolng, evan harpa, harpsichords.
Frea Calalog. PM Hughes, 4415 West Colfax. Deswer, OO
B4

LOCKSMITHING. Free book, Locksmithing bstiute, Dept
310-116, Litle Falte, H.J, 07424

WEED MONEY FOR COLLEGE, Scholarships are avai-
abd Wrrle Educational Services. Dept, H, 231 Ceniral Ave.,
Fregoma, MY, 14083

{(Continued an next page)




EDUCATION & INSTRUCTIONS
Continued from I

EARN MORE IN 90 DAYS. Free 1987 calalogue descrities
200 success proven corespondence Diphema Courses
Granton Institule. 263A Adelaide Streel West, Toronto,
Canada M5H 13

SCHOLARSHIPS/'GRANTS avaslable but unused. Detads
FREE. Sharp. 7 Prospact Court, Brookfield. CT 06804

SCHOOL of Legal Investigation. Litle Falls, N.J 074724 Ba
8 Legal Imvestigsior. Sef up your own business Learn af
home. Wrile for a fres bookled. Dept. 310-116

HOW TO SEND YOUR CHILDREN TO COLLEGE FREE!
Mo income fmit! Rush $4.00 lor repont. AMAX Research, Bax
58, Fairvsew. TH 37062

L-EARN Clock Rapair. Enjoyable, lucrative Froe Details
Bchool of Clock Repair, 8213 Comedboul Way, P.O. Box
315, Awendaw, SC 20429

NEWSLETTER PUBLISHING: $50,000 A YEAR: Complete
course lrains, experience unnecessary, Dax-3, Box 1051,
Durham, NC 27102

SUPERLEARNING! Tripla Lewming Polentials With Music,
The Effortless Way. HOW. 1633 Baboock, Suite 208, San
Antonio, TX 78229

WORLDWIDE Home-Study Diploma Gourses, Travel. Bar,
Secretarial, Dog Grooming Training, etc. Free Brochure,
Rapid Results School, 322C-T305% Woodbna, Markham,
Ont., Canada L3R 37

INVENTORS: If you have an inventon hor sale of hoensa,
write for free booklet explaining how we can help you
Kesshar Sales Corp., G-5-FL Freemon!, Ohso 43420

CLOSEOUTS! Discounts! Below Wholesale! Freebess!
Information/stamgp: DOMN, Box 20152K. Femndale, Michigan
4B220

INVENTORS MANUAL 5300 Rosser Entorprises, RL 7,
Bax B4, Fiorence, 5C 20501

SUCCESSFILL INVENTORS SECRETS (Mow fo slari)
3500 Feur Inc., Boa 38151, Houston. Texas 77238

INVENTION MODELS: We Specialize in the dasign and
latwication of working models for  invenlors  Write
FAIRFIELD ENGIMEERING, Box 325, Voorhaeswille WY
12186

INVENTION Drawings By Professional Patent Dvaltsmen
Draftant, PO. 72, Woodstock, Virginia 22664

WORLDWIDE BARGAINS . . imports - Dropship - Close-
ol - Srpduss - Froeboes - (Siamped Envalope). Marnees, Boa,
1TITPM, Highland, bn. $E322

NEW! Giant Catalog 507% BELOW RETAIL. 3,000 Spocal-
ty Hems. £300 (refundable ) RAM Entarpnsss. 2010 Tenth
Strest P1 MW, Hickory, NC 28601

POCKETKMIVES—Swiss Avmy Viclonnox, ' Below Cosl
Send SASE. Harbor-Drive, 2608 Bird Ave. 241P, Meami, FL
s

4,947 Products, From Tawan Al Low Oriental Prices
MDA Enterprise. 37 Bluendge Ad., Lodi, N.J. 07644

INVENTIONS WANTED

INVEWNTION MARKETING. FREE INFORMATION
REPRESENTIMG MAMUFACTURERS. Patmart, 77 Fulbon
260 Financiad Detricl, Mew York, WY 10038

INVENTORS! Have an idea? Don't know what to do? Call
AR for free mormatsen kit Toll Free Y-800-225-5800

LEARHN how o affer your invention las sale or kcensa, Free
booklet oullines procedures. royally rates. requirements.
Kessler Sales Corporation, C-5-IW, Freemont, Olio 43420

REAL ESTATE & FARMS

DETECTIVE Profession. Easy Home Study. Fres lags! pin,
cerificate, rlure. Prolessional Invesiigater Training School,
Dapt. CP. P.O. Box 41256, Los Angoles, CA 90041

SCHOOLS

WORLD WIDE COLLEGE of Auctioneering, Inc. The ongé-
nal—50 yrs —Waorlds largeat! Tarm soon Apgrowed lor VA
Free catalog. COL. GORDOM E- TAYLOR, Box 949, Dept. 19,
Mason City, A 50401, 515-423-5242, Ext 5242,

MERCHANT SEAMAN - Schoal Room Board Tultion Paid.
Send $1.00 for handaling. 116 14 51, #C, Manhaltan Baach,
Californla S0288

OVERSEAS Jobs £20.000 1o $60000 Free information
Doyeonp, Box 6075Z, Pocalelio, 1D 83201

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, OIL-
RIGE: Women-Men. Work month-Home month. USA& -
Owerseas. inlasmation £3.00. Marine Employment, Box 207,
Ceniral, IN 47110

YOUR OWN FISH AND HUNT LAND
LOW AS $39 ACRE $50 DOWN!

BEST arcas for fish and gama. Governiment neport mgng
lsh and game pér sguare mile. TITLE GUARANTEE. BUY-
BACK GUARANTEE. Bouwght thru ESTATE LMILIDATIONS
across Canada EASY PAYMENTS. Gel your FREE catalog
NOW! CAMADIAN ESTATE LAND, Dept PM1. 2411 Yonge
Streat, Suite 303, Toronto, Ontaro MAP 221 Phone any lime
1= 16480 {644

CALIFORMIA Lits. Acreage. $40 Down, 340 Manthly. Bax
35291, Los Angeles, 90035

LINITED MATIOMAL REAL ESTATE .. MNew FREE Cata-
log! Top real estabe vakues coasi bo coast. Full Colar Prémier
Properties section. UNITED . . For avery type ol real estate’

EARMN MONEY seliing rings, jewelry, buciles, walches—
buy direct. 130% below ratail Calalog §1.00 (refundable)
Anika-PR 90 Greaiwich dwe, 'Warwick, Bl 02086

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

QUALITY Mailing Lists. SASE fo- Welco Marketing, 7763
Trealaathin, Warmen, Ohe 40484

FRESH, hot. responsiva name lisis of madorder buryars.
Most calegonies. Compulierized n Zip Code Ordar. Peal and
&k labels. Guaranised deliverable® For Brochure Rush
SASE or 5100 ta: Direct Mail Order Ca.. 7755 E. Galding Dr
Suite 104C, PM1, Scotisdale. AT A5260.

FRESH ot responsve name [ists of mailonder buyers. All
categonas. Computerized i zip code ordar. Peel and stick
inbets GUARANTEED DELWERABLE. For brochure rush
SASE#10 to: Mastar Printers, P.0. Box 8462, Honolulu. HI
BER30-0462

FREE Maidling List Consuliation Details GOC-33P. Box
1107, Stuad. FL 3494 (3058 204-5208 1-800-854-0478

OPPORTUNITY SEEKERS MLM NAMES. FREE SAMPLE.
Venture-LP, Bax I36, Arviera, AZ 05442

MAWLMG LISTS Reach the cusfomers io aid your compa-
fiy's growih. Fresh responsiee niemos in 2ip code ordar, Froe
brochure wile: Renl-A-Lisi, Box 56TBAM, Hayward, CA
A5G

UNITED MATIOMAL REAL ESTATE, 4700-P8 Ball
Kansas City, MO 64112

FREE REAL ESTATE CATALOGS. Midwest and South-
@ast Sun Ball Siates. Specily Property and Anea Desired. Call
or Write: COUNTRY NETWORK, Box 358PM. Gaineswille.
MO 65655, 417-6T0-4632

DBTAN HIGH PAYING GOVERNMENT JOBS. Guidebook
§495 D-Amp Publications, 407A Amherst  Avenue.
Corapodis, PA 15108

HELF WANTED

EARN 1o 510,000 monih or mone Buying Haticnwide Real
Esiaie at 3P40 Below Market - consistantly. No compet-
tion. Mo license or cxparience necessary, Probate & Fman-
cially distressad properly. Mo Cash Down'No Credil Neces-
sary. Thousands of opportunilies exist 218-453-3000. Exl.
Kanat

AUSTRALIA WANTS YOU! Big Pay' Transporistion®
MNeweal Employment Handbaok—32 00, INTERMA

Box 19107-AY, WASHINGTON, D.C. 200386

OVERSEAS ... 525000 - 365000+. Free Report’
Employment, Box 19760-AY, Indianapolis, IN 46219

PATENT AND DEVELOP Your Invention. Registered Pal-
i Agent and Licensod Prolessional Engineor. Send for
FREE PATENT INFORMATION Every Invenior Should Have,
Richard L. Miller, 12 Parkssde Drive, Suite M. D Hills, NY
11746 (516) 459-4343

LEARN how. Find and buy country property for engoy-
menl, profil. Techniques revaaled by old brokier who knows.
Detailed report $10.00 J Smedbay, HC 15483, Smithwville, OK
TAOST

CAMADMAN COUNTRY PROPERTIES. Acreages fos re-
crmation, development, farming. fishing, hunling. ewest-
meil, mmerals, alc, DUA TIST YEAR, Terms available. Tithes
guaranieed.  Calaleg  airmailed  51.00.  DIGNAM
CORPORATION, Suite 486, 85 Bloor Streel East. Tovonio,
Canada MW 185

MAILORDER Buyars. Mosl Calegonies. Wrile: Hammond,
Box 537, Brooklyn, NY 11233

MAILORDER BUYERS LEST. Available For bmmediale Use!
Computarized on Peal And S51ick Labeds In Zip Coge Order.
Guaranteed Deliveratk’ For Compiote Details Send SASE
la: Maslorder List Undimited, Allan Rummel, Route 1PM. Clay
Cantar, Kanags 57432

MAILING LISTS THAT PRODUCE! FRESH, RESPONSIVE
MAME LISTE OF PROVEM MAILORDER BUYERS. MOST
CATEGORIES. COMPUTER SELECTED FROM EXTENSIVE,
MATION-WIDE DATA BASE. PRINTED IN ZIF CODE ORDER
ON PEEL AND STICK LABELS. GUARANTEED DELIVER-
ABLE OR REPLACED 2 FOR 1. DETALS; SUNBELT
ENTERPRIZES, P.O. BOX 250, MISSOURI CITY, TEXAS
TT45S

FRESH opportundy buyers 1000818 Listmgs Unbimited,
AD3, Bax 18, Millville, MJ 08332

FRESH HOT RESPONSIVE MAME LISTS of mailorder
BUYERS. Mosi calegores. Computerized wm ZIP CODE
ORDER. Pael and Stick Labels, GUARANTEED DELIVER-
ABLE! For Details. Rush to: BUMNTYM, 2129 Finley 51
Jacksonville, Alabama 36265

EXPORT-IMPORT

HONPROFIT Foundation hedping inveniors aver 11 yoars.
Froe recording lorms. Free evaluation. AMilated bnvenboes
Foundation, 501-B lowa, Colarado Springs, C0 80909, or
call 1-B00-535-5085

INVENTORS! Can you patent and grolil frgm your iea?
Call or write for your free information package. Owver A
dacade ol  senvice AMERICAN INVENTORS
CORPORATION, A2 Broad Sireot, Depl. P, Westfold,
Massachussils 01088. 1-800-338-5656. In Massachusetts ar
Canada call {413) 586-3753.

PATENT [T ECONOMICALLY? Freo Details. Licensed since
1958 M. Raner, 2008 Fondulac, Richmond, VA 23225

INVENTORS: Loam how to submit your ideas to industry
Call free 1-800-528-5050, Canada 1-B00-528-6060. X811,

REGISTERED PATENT ATTORNEY on, DUC.
Suburh. Donald A Kebtiestangs, 414 Hungedard Drive,
Rockyille, Maryland 20850

REGISTERED PATENT ATTORMEY Reasonable rales
Edwin 0. Schindler, 1523 East 4 Streat, Brooklyn, NY 11230,

INVENTIONS Wanted! PATENTVESTMENTS

INTERNATIOMAL, 1050 Connacticut #300, Washinglon, DC
20036

IMPORT @augedrl. How lo, and Sources. Fitco, Drawer
G266P, Kansas City, Kanaas B6106

BUY IT WHOLESALE

VACUUM CLEAMNERS “Duscount Prices” Mew Rainbow
$44595 Wirby, Filter Queen, Panasonic. Royal, Oreck,
Dwtails: ABC Vacuum Warehouse, 6720 Burnat-PM, Austn,
TH TE7ST

FREE 16 page PRINTING PRICE LIST, 1 to 5 colors. sheets
o catalogs. Copen Prass, 100 (PM) Berriman St ., Brookiyn,
MY, 11208,

BELTS, Buckles. Hey Tags, Hat Tacs., Joweiry, Mom
Complete line fast saliers. Big Protits. Complete dealer st
up. Color catabog 51.00 (refundable). Anchor, Box 3958-
P8R, Morth Providences, Bl 02911

CLOSEOUT Jewniry B8¢ doren, (Cataiog 25¢). Aousseis,
107-1831 Dow, Arlinglon, MA 02174

400,000 BARGAING Below Wholesale: Many Fres! Ligui-
dations . . . Clossouwls . . . Job Lots . Singhe Sampled. Free
Detadls. Bargamhuntens Opportunitess, Box 730-A. Holland,
Michigan 459424

HEW ACTIVE NAMES! MIXED STATES AVAILABLE! IM-
MEDIATE SHIPMENT! Guiranbésd - Réspanard opparunity
seakars on adhesie |abels 500525 1000540, 50008175,
Oihers. Advon, Drawer B2, Shellay, |0 83274, Visa MG/ AmEx
=800 G 2- 3866

SUPERIDR Qualaty Opportunity Seeken. Proven Buyesrs,
Pressure Sensdwe Labels, 500 - S1800. 1000 - $28.00
Markating Linlimited, Box 5564, Augusta, Geongia 30506

PROFITABLE Computerized Mailing Lists. Guaranteed
JIMCO, Box 215, Brimfietd. IL 81517

FRESH, HOT, RESPONSIVE MAME LISTS of mailorder
BUYERS. Mos! categories Computerired in Z5F CODE OR-
DER. Peel and stick labels. GUARANTEED DELIVERABLE!
For Brochure RUSH SASE to. THE MAIL LISTS FACTORY,
Depl. PM. 320 M. Piymouth Bivd.. Los Angeles. CA 90004

MARLOADER HAMES

THAT REALLY PULLF
FRESH, HOT, RESPONSIVE MAME LISTS of actual MAIL-
ORDER BUYERS. Mos! calegones. Compulerized in ZIP
CODE ORDER on PEEL/STICK labels. GUARANTEED DE-
UIVERABLE! For FREE details write. ALEX REGINATO, 1420

Tth Ave. #28., San Francison, CA 94122
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BUSINESS SERVICE!

INCORPORATE without legal fees! Free booklet tells how,
includes forma. Call Hareard Business Sannces, now B00-
S45-CORP.

MOMEY! Let M Help You Make It! SASE To: Robbins,
1101 ME. #th Awe , Boca Raton, FL X432

FRESH, HOT, RESPONSIVE “MAILING LISTS ", For FREE
brochure write to: Aeymer Associates, Box 412, New Haven,
CT 6513

RUBBER STAMPS

CUSTOM rubber stamps. Free catalog Crspin's, Box
2533, Davenport, lowa 52808-2633

OFFICE SUPPLIES & EQUIPMENT

SURPLUS Dffice Furniture Brochure §1.00. P.0. Box 181,
Ellicott City. MD 21043

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE Fonts, Hand Prinbing Presses. Hol Stampers,
Supplies. 120 Pages. 5200 Deductible first order. Acrme
Type. 1720 M. Marshfsald, Chicago, B0622

MAKE rubber stamps—big profits. Complete supply and
equipment catalog with instructions. $1 deducliblde with
order. Star Stamp Supply, 1720 M. Marshiield, Chicago
E0622

MNEW DETECTOR FINDS “BB" SE GOLD NUGGETS
SEVEN INCHES DEEP! informative Bookiet $5. Literature
Frea! Wilson Electronics. 4415 Brookion, Scuth Bend, IN
46614

£7.200 MONTHLY possible How lo starl and operate your
awn profitable small excavalion business. Minimum ines!-
mmenl-maximuem relurn. For details §1.00 (refundable). AE
Corp., PL0. Box 389, Lebanon, N.H. 03766

FREE Brochwes Pepair air conditioning, Refrigeration.
Tools, Supples, full instructions. Dooleo, Ine, 11252
Goodnight, Dattas, TX 75229,

REPAIR lawnmowers thousands of parts and lDols
wholesaks st 40¢. Elbwangar's, PM, PUO. Box V, Port Jervis,
MY 12T

PLASTERCRAFT .. FProfitable Home Business 3000
Molds Available. Details Lynnetha, 6251C Menipark, Manlor,
Oihile 44060

FANTASTIC Income Polential, Start your own mail order
business. Free info. write: DAD Distributors. 3351 Chesber
Grave Ad., Uppar Marlbaro, MD 20772,

MAKE MONEY N SPARE TIME. Earm Generous codmmis-
SE0NS A5 B SUbSCriphion sales representalng for kading madg-
azines. Fos fubl dedalls and istructions, send this ad with your
name and address o POPULAR MECHANICS, Dept AB-M,
250 W. 55th 51 New York, NY 10019

BARCO Type Founders. Type and Rubber Stamps
catalogue. Mail 52.00 refundable on firsl order. 237 5.
Evergresn, Bensenville, 60106

TYPE lor pranting. Catalog $1.00/deductibla 1st order,
Cusaker City Type, R.D. 3. Box 134, Honeybrook. PA 19344

PRINTING SUPPLIES

CUICK Copy Printing. Low Prices. Wirite: Nationwice, 614
Marth Main, Bloomington, Hlinas 61701

MSTINCTIVE BUSIMESS CARDS, FREE SAMPLES,
Whitlord Co.. Box 134, Barberton, OH 44203

CLOCKS, WATCHES,. OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewalry, Gold Teeth, Rings,
Diamonds, Watches, Silver, Platinum. Mail Articles Today
Fres gift with information. Chicago Gold & Precious Metals,
10 South Wabash, Depl. 358, Chicaga, BE02

TAKE MO CHAMCES. Deal with oldest, most reliabds firm
in old gold business. Established in 1934, We buy Goid,
Siver, Platinem, Diamonds, Highest Cash. Fres Information:
R Indusirses. 26-A East Madison, Chicago G602

CLOCKWORKS, wood clock blanks. rockhound supplies,
bedt buchkies, cul stones, elc. Wholesale catabog 25 Eloxite
Corp., B0z 10th Street, Wheatland, Wyomang B2201

QUALITY “LODK ALIKE" Aolex. Piagel many madels
available. Year guaranies. Free info, MC. 7315 N Oracle
#105-300, Tucson, AZ 85704

CLOCK Repair Supply Calalog 5200 Timesavers, Box
AG5M, Abponauin, IL G002

CLOCKS & guarz movements, hands, diaks, el Aulomo-
bike clpcks. Quartz conversions Tor auls clocks. Instruments
Services, 433 So. Arch 51.. Janesville, W 53545 1-800-558-
2674, WIS 1606 T55-0993

DESIGN YOUR OWM WATCH You can have anything
printed an the dial even a picture For infermation send
$2.00 to: Josue Rios, Box 8829, Hartford, CT 06106

ROLEX siyle watches 510, tool sets 85, survival knives §3,
wholesale calalog 31, Powerhouss, 7500 Powers, Suile
1600, Jacksonville, Florida 32297-3839.

SWISS WATCH REPLICA. 100°: Details” Satisfaction! 1
‘Whodesaler! DRDER. 213-305-8949

SILVER

CABH in on pdacincal scrap silver. Free mformation. Don
Fowler, Bow-4401, Cleveland, TH 37311

TREASURE—Locate quarter mike away with ulfra
sensilive localor—brochure free, Research Products. Box
2TOZTO-AMC, Tampa, Florida 33688

FIND cid cosns, jewelry. gold nugpets. New
revolutionany device. Frea catalog. Gardiner, 47296 N Tih,
Ave, Phoenix, AZ 85013

SAVE up to 4076 on metal deteciors. All major brands
mncluding White's and Garrett. FREE discount catakog
Morhwoods General Store, Dept. DPMT1, 1325 G

CLIP newspagar itams—352 - $25 EACHII FREE Raport!
Chippinga®, Box 6109, Pompanao, FL 33063

GET RICHI Secret law smashes debls—brings Cash,
Credit! FREE repor!’! WealthKivB, Box 4036, Pompano, FL
33063

525,000 LOAMS INTEREST FREE! Secrei Federal law
WIFES OUT DEBTS! Details FREEN MoneywiseB, Box
26744, Temarac, FL 33320

VINYL'S Where the money is! Professionally repair, refin-
ish, recolor fumiture, luggage, car lops. Ouich, sasy. Two
small §20 jobs a day earn you §1.000 a monih. Homes, cars,
offices, restaurants. unlmited customens. Start earming after
a few days practice. Sensational details fres. VIP, 2007
Montrose, Chicago, 60618,

TAKE Catalog Orders. We drop-ship 2955 besl salling
specialty products. Lowest below whobasale prices. immedi-
ate delivery, Spectacular home business opporfunity. Fres
Book, SMC, 5401 De Soio Avenue. Dept. 20-T1, Chatsworth,
S G311 -4581

MARLORDER Books, 10007 Profit Report. Seleciive, Box
1140, Chearsater, FL 33517

MAKE BIG MOMEY REPAIRING WINDSHIELDS & Plate
Glass! Up to $60,000 yearly! Call TOLL-FREE for Valuable
FREE report 1-800-121-2697, Glas-Weld Systems, Box
5755010, Bend, OR 97708

51,000 weekly mailorder. immediate opportunity. No
obligation. Enterprise, 210 Welch-PM, Ames, 1A 50010

ASSEMBLE PRODUCTS AT HOME. Many opportunities

SALESMEN-DIST. paying High Weekly Profits presently available without
Wirite: B B2 Brighton 11th, Brooklyn,
MAKE EXTRA MONEY DURING YOUR SPARE TIME| Earm Mew York 11235

weakly commissions showlng our exciting lne of Calandars,
Pens and othar Gifts. Promgpt, personal
sarvice from AAA-1 fiom. Our TTth year. No experience
necessary. Mo westment or collections. Set your own
hoaprs. Full Time Pobential! Wite 1o: Kevin Peska, NEWTON
MANUFACTURING COMPANY, Dept. DPMC1Y, Mewton,
fowa 50008

IMPORT-Expon opporiunity. profitable world-wide, mail
order business from home, without capilal. We ship plan for
e risk examination, Experisnce unnecessary. Fres Report.
Mellinger, Dapt. C2TOC, Woodland Hills, Califomnda 91367

QUARANTEED! §1.00 Pound from “Junked” tires! (Stamp
appreciated). LeValleys, Fountam, FL 32438

ARAB BUSIMESSMEN have money to buy & invest, Top
finders lees paid. IMEA, 1186PM1, Box 3574, Mewport
Beach, CA DOBE].

START MONEYMAKING WOODCRAFT BUSINESS mak-
ing “Emsy - Qukck” loys, gifts, novellies Free details
WILLMAMS, 35000 San Sebastian, Tucson, AZ B5T1S

MAILORDER OPPOATUNITY: Stan profitabie home busi-
s withoul experience or capital Wibe for bree book, plus
detalis. Mail Order Associates. Inc., Dept. 632, Montvale, NJ
07645,

“SECRET-LISTINI™ of Banks oMering Lowesl Inlerest
Aates and “SECURED" Credit Card institutions. $4.95
Powers, 2138 Wooddale #12, Baton-Fowge, LA 70806

$T00 or mone per week UsEng your pickug iruck part ime.
Free Details. KINGSTOM, Depts8. Oskaloosa KS 66066~
o024

FANTASTIC NEW MONEY PLAN. Home business for all
ages. Froe details: TAF ENTERPRISES, Box 24050, Canoga
Park, CA 01306,

§20,000 in YOUR BACKYARDI Grow profitable specialty
crops. Free details. Homestead, Box D8BAR, Friday Harbos,
WA B850

BE YOUR Owwr Boas! Hive Your Own Business In Educa-
tional Sendces. Fos mose inflormation, plesse write to: SAS
Services, Inc.. Box 529, Brooklyn, MY, 11240

TV - MARKETING, Profitable Telewision Direct Response
Mailorder, Marual $10.00: Nothacker, Box 1281, Paarl River,
LA 70452,

EARM Thousands! Home Mailing Program. Goodwarkd,
Box 26233-A. Tamarac, FL 33320

$40.000 ON '3 ACRE! Mew Hydroponics—Ir

HIGH PROFITS WITH CUSTOM T-5HIRTS AND CAPS.
Inexpensive, professional heat transfer machines. Al
supphes. PRESS MAGIC, P.O. Box 22808 (BC), Tampa, FL
33623

SCREEN PRINT T-SHIRTS. Inexpensive kits, Fres Datails
“T-Printer,” POB 23991 (GC). Tampa, FL 33623,

GOLD STAMPING MACHIMES. Inexpenses. Ouality.
Larpe Imiprint Area. Froe details. Magec Systems, POB 24988
[GC), Tamga, FL 362

Fres Details. Bumper, POB 22791 (GC), Tampa, FL 39622,

MAKE Aubber Slamps Highly Profitable Busingss. Free
Detadls. Stamper. POB 22809 (GC), Tampa, FL 33622

CONCRETE Block Machines: Catalog $1.00 Roule One,
Box 3740, Aapid City, South Dakota STTO2-3740

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRALLIC PARTS SUPPLY, BOX 4157, BROWMSVILLE,
TEXAS TR520.

VEHDING MACHIMES. Mo selling Foules eamn amazing
profits. “Big Catalogue FREE." Parkway Corporation, 1500
PMEB Greenspring Drive, Timonium, Mandand 210893

LEARN Sewing Machine Repairing. Men, Womaen.
Lucrative Profils. Gresslin Correspondence School, Box
5104, Spencer, lowa 51301

MAKE MILLIONS MANUFACTURING BATTERIES
Supplies avaslable. Everlast, Box 365, Bogola, NI 07603,

HUGE Profits! Reconditioning wsad car batienes. Sacrets
oihers don't el Stamp please. Battery Ouihet, Box 3300,
Hickory, N.C_ 2R603.

PREPARE Tax Feturns. Earn high less. dignilied work
Train al home. Accredited Program. Mational Tax Trainéng
School, Monsay, 2MT, New York 10982

EARMINGE unlimited! Mad ouwr burglar  alarm
advertisements from homa' ABM Merchandising Box
5&N4, Chicago, IL G065

LEARN MIRRDA RESILVERING lee
Sitvarcraft, Box 127, Lansdowne, FA 19050,

51,000 Weekly. Home Business Directory, Box 2019-PM,
Mew York, Mew York 10163

| MADE 540,000 Year by Mailorder! Helped others make
money! Detadls 25¢. Tommey, Box J1BYY, Ypailant, Michigan
48197

infermation.

5700 per month eamings possible preparing incoma fax
refurns at home or tax office. W show you how. Quickly
learned. Dwlsils fee. Mo salesmen. Federated Tax, 2065
Montrase, Chicags BOE1E,

pleasant. practical' Free Information. Robin's, Bm 1214,
Frankim, TH 370651214

MNCREASE Your Income! Your own presteous money
business with nationwide lender network.  Complete
training, suppart. PFA, Box 657TP, Dana Paint, CA G2620,
(7H4) 240-D405 Extersion 100P.

¥

Cross, Madison, W1 53713, (608) 274-4680.

170 POPULAR MECHANICS

GET RICH using OTHER PEOPLE'S MOMEY! Unique -
amazing business!! Detalls FREEN FinanceB, Box 4605,
Margate, FL 33063

FREE! Get listed. Receive [1000's) this Hottes! Busingss
Opportunitiea.  MNonsiop. Write: BlAssoc, Box 4222,
Rockiord, I 61110

FANTASTIC EARMINGS!! Selling Books,
Marketing. 54 Elaine, Spring Valley, WY, 10977
RECYCLE METALS. NO, HOT BEER CANS| Easy 3458

weakly! Free information. Recycler, Box 1214, Frankin, TH
AT0E5-1214

Habonal

(Continued on next page)



BUSINESS OPPORTUNITIES

PROJECTION TV .. Make $55's assombling Projecion
. Easy ... Results comparable to $2.500 propchors .
Taotal cost less than $30.00 mrmam
informateon $20.50 IBustrated information FREE |
Macroeoma-BCK, Washinglon Crossing,
TEG77. Creditcard ordars 24HRS. (215} T36-2880.

YOUPLL LOVE THE MONEY and the boss in powr own
wholesals buginess Details. Thurber, 155 Wasl Alpine,

Stockion, CA 95204

START Your Own Beg Money, Easy Home Book Businessi
Free Details. Ry, 12841 Hawlhoma Bka - #1170,
Hawihorne, GA 90250

$182.00 From Sguare Foot Plywood. (Huge Demand)
Aewoaling Proof 50c. (Aetundable). Woodwin, Bridgewater.
Mass. (2324

REAL Succesa - Feal Wealth - Proven Relabiity -
Conaisient resufis. Free Details. HAJ Associstes, PO Box
B35, Mliller Place, Mew York 11784

AMATING prolits!ll 3000 exciting dems! Giant eolor
ealalop $3.00 (relundable). Colebco, 25 Kennath, Hartsdaks,
MY 10530

$100,000 YEARLY | ! | Assemble “PROFESSIONAL"
GANT SCREEN PROJECTION TVa with lenses and acreans
uihized by SONY, ZENITH, SYLVAMIA, and MAGHAVOX-
I... Simple construction! . Il.utrlhl:l information  and

complete  pars numn Mgy back
guaranteal mmmmcwmslmmm
PA 18512

HOW TO JOIN NEW AND EXCITING MULTI-LEVEL MAR-
KETING PROGRAMS. Details Fres. 0. Enterprises, 15320
W, 25Tth 5. #9, Harbor Gity, CA 90710

$10,000.00+ Monthly possibie muiltibresd dis-
tibutors by mall. FREE details. Dickinson-PR1186, 313
Uncas, Miwaukes, Wisconsin 53207

NEW INVENTION Multicolor Electronic Display, Free De-
tails, Bow 4152, Torrance, CA 80510

TOD POOR? Change thal with a home business, Frea
delsily on sewen do-il-yowrsall projects Pleasand Valley
Products, 357-5 Main, Pleasand Valley, WA 22848

SELL 14K JEWELRY to friends, co-workers, relaiives.
Unilimited possitdlities, high profits, 100% guarantesd. O
rect from manufacturer. Low invesiment Refundable. Sam-
ples and color catalog wilth over 1000 lems starts you. For
information call: B00-431-9883. In CA: 213-626-0559.

$500 Monthly Work a1 Home Recehe Money Daily. For
Complets Set-up Send 52.00 to: DLC Enterprises, P.O. Box
131, Four Lakas, WA 99014

HIGH Profits, Home Business. Free details. Netico, §70-
PM James, Walton, KY 41094

SELL information. Siamped envelope bongs details
INFOPM, Box 362, Glendale, CA 91209

MAKE HOMEMADE BOOKLETS. 've sarned $187.000
with ming. Fres information. Falcon, PO Box 1039,
Galknburg, TH 37738

NATIOMAL BUSINESS MEWSLETTER- Monthly listing of
business opporiunities Tor small investors. $25.00r. ADS,
PO, Box 3614, Mansfieid, Ohio 44507

SEIZED IN GOVERNMENT NARCOTICS RAMIDH Auiomao-
biles .. Vans . Boals . . . Furniture . . Thousands olifer
Iterns. Buy Dirl Cheap—Resed tor Big Profils! Free Inlonma-
tsan: Marcel, Box 7557-M. Monroe LA 71211

NEW OPPORTUNITY. Learn Tetaphonse Sarvice And Fe-
pair At Home AVERAGE $35.00HOUR. Free Brochure
Setcomm, 21860 Colling Bivd, Guitporl, MS 3501

MAKE PVC FURNITURE. Turn your spare hours inko
£31,200 yearly! Easy homa assembly busenass. Write: PVC,
TTPM, Battle Ground, Washington 96604

AMATING FORTUMNE nidden in "junked battenes. Take it
for pennkes! 17 years Success Sacrats yours now. Wibe:
OrenCo, TTIPMI, Bathe Ground, Washinglon S8604

HEW discovery in bDatbery recondifioning. Elghtesn
months guaraniee means "Big Prols Fast™ ! Elacione, T415
Gable Ov., Linke Rock, AR 72205

BiG income as independent sales representative. Linited
Assoclabon Manulaciurers’ Represeniatives, Drawer G266P,
Kansas Cily, K5 66106

CARPET DYENG starl your own bussnéss, complebe
package includes equipment, Lrainang & lechnical suppon.
Free details. Professional Building Maimenance, TO05
Mohawk, San Ddega, CA 92115, (619 G98-A585

MAKE 5240 Daily with Free lires? spare hours, 12 years
Success Secrets now yours! Detass: TireCo, TT1PM, Battie
Ground, Washingbon 28604

EXPLORE NEW MAILORDER Suctess Secrets. For 26
years |'ve helped others gel rich. Mow your fum! ‘Write:
Consultant, T71PM, Battie Ground, Washingion S8604

EMJOY LIFETIME HOMEWORK. 48 years happy, oasy,
unicuss  moraymaking. Now retiving) Free secoal folio,
PUBLICOS, Carlsbad, Calil, 92008

SELL information by mall. Detasds - 22¢. Midwast, Box
HAZ-PM. Shawano. Wis 54166

MARLORDER! HUNDREDS WEEKLY! Homa Business! Mo
Exparience! Mo Capital! Fres Indormabon. Infoco. Depl
PMID, BESE Sante Clare, Dallss, T 75218

52,000 FROM A 4-DAY WORK WEEK! Possible with this
service offered 10 homeowners. Free delails Oakwood
Publications, 5728 Upland Way, Wesi Palm Beach, FL 33017

ACCOMPLISH Anything You Want In Lite. Targel, 7 Du
Templa. Beauport. Quebec. Ganada G1E 428,

14,947 HONG KONG-TAIWAN Products Cheap. Smal lols
Some samples ree. Harbor, Box 17T18PM11, Yuba City, CA
95992

ASSEMBLE wooden novelies at home We pay 523288
wakly, Mo euparience. SASE Walpane, Box S50M. Pinellas
Park, FL 342900660

$1,000 WEEKLY Possibée Bronoing Baby Shoes FREE
BROCHURE SHOWS HOW, NEIPM, 238 Airpont, Sebring, FL
33870

BATHTUB REGLAZING, product sales, service and train-
ing. Call Unéque Coatings Corp, (313) 538-8600.

FREE informalion on how you can achieve Financlal
Indapendance the proven way. Write today 1o- Longhurst &
Agsociates, 210 Baromwood Court, Brampton, Ontano,
Canada, LEV 3H3

§15 CAN MAKE YOU RICH! Provan easy way fo build
wealth, Free details or send $15 tor complete How To now!
Pramiece Books, Dept E, Box 5218, Winter Park, FL 32793,

£20 PROFIT sach sale! Coalmiser lawers air canditioning
bills: 10%. Ragularly $49.85, your cost a8 low as $20.05. See
full page ad in this magarine. Cuanirel Instruments
Corporation, 1310 MeDulte Suite-0U. Houston, TX 77019,
Details SASE and §1.

101 PROFITABLE BACKYARD cash crops, $1500 manth
sparglime possinle. Free detsils. Homestead, Box SBRAR,
Friday Harbor, WA 88250

MAKE HOMEMADE BOOXLETS. Money MNevar Stops! No
Expetionce Mecessary. FREE GUIDE. Anagues, WEIS
Dakland, Cambridgs, W1 53523

GOMMNG mall order businesses lor sale. Ralocatable.
Listing Service, Box 4233-GG, Wichita Fatls, TX TE308.

FANTASTIC OPPORTUNITY! $20,000.00 MOMTHLY. DE-
TAILS FREE! [PEC, 812 NASH, PM11, LOS ALTOS, CALK
FORMNIA 4022

FREE DETAILS! . . . TREASURY OF HOME BUSINESS
OPPORTUMNITIES . . . ALLEN'S INFORMATION, AT. 2 BOX
S0, MARION, KY 42064

FANTASTIC income opporiunity. Multl level plan. Mo
selling. Tallerico, 802 Saint Jamas 5t Pitlsburgh, PA 15232

UMEGUE MONEY MAKERS!! Unusual Businesa ventures
revealed! Detalis Free! Franklin Place, 13090 Valey View,
P, Fiad Blul. Ca 96060

2,000 weokly possible. Home business veniures. Fres
datails. Profit, Box 241584-C, Minneapsolis, Minnesota 55424
0194,

HUGE INCOME MONTHLY. Dwacover most proditable
haoime buginess programs. Guaranteed sarmings. Start im-
mieduatedy. Free details. Ideawise, Box 6206-LMN. El Monte, CA
T

BIG profits writing and publishing madorder bogkdots.
Frow brochure, Publishing, Box 872, Orem, UT B40S5T,

MEW PUBLICATION - Sacrative Mathods Turm Dabits nta

Fast Profits. Attas! Sand $8.65 to: “Rights”, P.O. Bow &3P,
Vemmilion, Ohio 44089
5001 Mo Oppodunities! Free Catalog!

neymaking
Dynamics, Box 13085, Stow, OH 44224,

START A SUPER PROFITABLE BUSINESS from scraich,
Froi Subscription to Opporunity Magazine tells how, Write
Dpporiunity, Dept. W5, 8 N, Michigan, Chicago, IL B0B02

FREE Report: “Moneymaling Mailordar Facts.”
LaFacifics, Drawer SATTPM11, Bakarsiield, CA 53388,

AMATING details! How 1o run 7 diffessnt businesses {from
home! Chotes business best tor you. Guaranbesd! §15.000
Gerry Eniarprises, Box 7542, Rego Park, NY 11374

GUARANTEED PROFITS! Birthday Reminder Calandar
sells on sighl. Calendars, Box BOCP, Brigham Chy, Utsh
B4302

EARN §1.000's! Home Malling Program.
2653PM, Danbury, CT 08813

FREE! “HOME BUSINESE OPPORTUMITY DHGESTT"
Meiro, Box 7332, Hollywood, Fiorida 23021

UNLIMITED PROFIT POTENTIAL!! Easy, No-Risk, No In-
wenbory New Multi-Level Fiction, Romance. Mystery Book
Bysiness. Free Detads. Write: Prosperows, Box E307-PM,
Longew, Texas TSEDE,

HOMEMADE Morey By Prowen Skdeline Business Sue-
cess. Free Information. Telmar, 8651 Glanbumey,
Cincinnati, Ohio 45236

HOW TO GET RICH! .. . BOOK LOVERS ... NEW Busi-
reess!| . §140,000+ Yesrdy Possinle!! Details FREED JC
Agsociates, 2713 Soapsions Drive, #AT1116, Reston, VA
a0

REB, Bon

NEW MULTILEVEL OPPORTUMITY! Get in on grownd
figor! Free Details for Large SASE. MDM Enlerprises. Box
681375, Richardson, Texas TS085

$500.00 INTEREST FREE LOAN INDEFIMITELY Or Pan
Ownership in Corpodation UNIOUE OFFER. Infarmalion
§1.00. RSB, P.O. Box 5011, Sioux City, 1A 51102

ESCAPE ihe ral race. Join thousands making monay 8t
home. Seven proven plans. Free details, Plasant Valley
Products, J57-4 Main, Plaasan! Valey, WA 22848

WOODWORKERS - wurn $4 material inlo $39.95 - Delals
28¢. Pine Shop., B#7-3 Mammaoth, Manchesier, NH 03104

FREE DEALERSHIF - MALLING LIST CO-ORDINATOR.
This Hiog, BO48 Midcrown, Sulbe 321, San Antonio, TX TE218

START and opetale your own Profilable Business at
Home! Details $1.00. SASE JMS Enferprises, Depl 103,
19808 CR 48, Aosharcn, Texas T7583.

SHOESTRING Mailorder Profits Made Easy - Free Details.
Financial Oypportunity Center, Box S000-473P, Carsbad, CA
G008

STARTING A BUSIMESS? Avaid Costly Pidalls Send
$5.00 tor Mew Business Stari-Up Checklist. Four Ine, Ban
38151, Houston, Texas TT238

$3,000 MONTHLY. Doing Buginess with Major Corpora-
lions. Veniune-P, Alexandrnia, YA 22310

PROYEN home business opporiynitins. Details now, RO,
1171 Cottorwood Hills Dr., Sandy, UT 84070

$25.00 INVESTMENT can bring a |Melime ncoms
DREAMS FULFILLED Sand $2.00 for intormation and cas-
Bugusts, GA 30907

PLANGO Tuning bearned quickly at home. Frae information,
Empire Schoal, Box 1014PM, Jupites, FL 33468,

MULTHLevel Maloroer, ncredible Opporiunity, Delails:
O'Medl-M, 10 Oak Lane, Suisen, CA S4585

HEW BUSINESS START UP KIT. Free Information. Four
Ine., Box 38161, Housion, Texas 77238

FREE MLM BOOKI Multilevel Secrets! Malrixa, Box
3279, idaho Spring, CO BI452

CURDSITY CAN MAKE YOU MOMEY. LET ME SHOW
YOU HOW. Details $2.00 (Refundable). Sure Prolits, clo Box
1895, Pilt Meadows, B.C., WOM 1PO

ALUBIINL SCRAP — Rocycle Yourself — MAKE §25.00¢
POUND! Free Information: indusina-Fé11, Box 127,
Alexandria Bay, New York 13807

MULTILEVEL marketing produces 3P of Amancan mil
llonaires! inlormation, suppor!, leads provided bor hothest
ground opportunites, 1-800-624-0854, X-540

NUWAY BUILDING—hake Durable buliding plastic sasity.
‘Waderprool. Fireproo!, Atiractive. Cheap. Start small. Bays
Laboratory, 2085-2075 Dvive, Cedaredge, GO B1413-9628

S40-5100HOUR, Amazing breakthrough process resiones
Burnad, Cut, Damaged Counteriops WITHOUT REPLACE-
MENT. 2 houraiday earn $30,000/ear. Millons of apart-
manis, homes pay profilts immadiatelyl Free Information.
REMEW, Box 15636 Portland, Dregon 57215,

EASY BUSINESS! Eamn §1,000's Weekly, Free Detalls
Write or sand stamped addrested ervelope. Toddoo, Dept.
PR, 210 West Olive Ave, Burbank, CA 81505

FANTASTIC Busarbss Opporfunsty, make money, be pour
own boss Free detalls Action Products Co.. 2441 Minth
Avenue Morth, St Pedersburg, Florida 33713

FREE Daafership-5ell Maibng Lists] Complete Program
Freal PCW, Box 1302PM, Valley Stream. NY 11582
ALL BUSINESS, MONEYMAKING OFPORTUNITY ADS

this issus gl your nama. $4.00 bafore Mov. 30 Mailquichk,
404 SR 308, Galion, OH 44833

SF5-5400 Woakly! Home-oparated mail-order mankating.
Free defals? Aush stamped envelope: LUnited Mallers
Association, Box 191300-PM51, San Déego, CA 82118,

[Continued on nex! pags)
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BUSINESS OPPORTUNITIES
Continued from

BE YOUR own Boss! Starl your own Basiness! Free
information: Higgs, 176 Baker T, Hunisville, Alabama 35806

MAIL ORDER WANT TO BUY small going business. (305)
591-1622,

GET RICH! Selling Books By Mail . . 400% Profit! Dealers
Wanted. FREE info. Pramium, Box 1621-L, Spring, Texas
TTAE3.

STARTING YOUR OWHN BUSINESS, FREE Subscription o
Opportunity Magazine tefls how. Write: Opportunity, Dept.
118, & M. Michigan Avenue, Chicago, IL 80802

INCREASE YOUR INCOME in your spare time. Four
money making programs. $1.00. Westyork, Box 73, Dunbar,
W 25084

“SUCCESS, Money, Powar.” Free |fermature send seli-
addressed envelopa. Heree's Co. Box 2TTH, Tucson,
Arizona BST26

EXTRA INCOME. Assamble products al home. No exper-
ence, Detads. 1-013-545-8421. Exi. 608

HAD ENDUGHT ARE YOU JUST LIVING FOR FRIDAYST
FLL HELP YOU EARN YOUR FORTUNE! WRITE NOW FOR
FREE DETAILS. FOUR WINDS, 4271 NORTH FIRST, STE.
104, SAN JOSE, CA 85124

£3,00000 in 30 days .. Guaranieed! Free Repori.
Communications-P1, Box 2112, Ashaville, NG 28802

IDEAL Multileval Concepl. Matrix Sysiem requires 525.00
maanih for bomes checks with 98% of downline purchasing
gach month. Branton, ALY Box A-1 (54-A), Ashiord, AL
36312

ULTIMATE HOME BUSINESS For The ‘80z Explosive
Income Cpportunity Comgany Car Program, Computer Ser-
vice Monthly Newsletier, Lillime Membership, For Informa-
tion Send $6.00 To Cover Postage And Handling To: Loder
Enferprises. Box 183, Pine Growve, CA 95665

GET Rich With Stocks! Learmn Hew it's Done. $5.00 To: E.
Willlam & Associales, 781 West Oakland Park Boulevand
Swite 361, Fort Lauderdade, Florida 33311

WRITE short lillers for magazines. Professional guidance,
markel direclories, inside secrels, wriling assignments,
critncism of your work, list of magazines and rales they pay.
Ten lesson course, guaraniesd. $8.95 plus §1.00 shipping
RAM Enterpaises, 2010 Tenth Strest PR MW, Hickory, NC
28601

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raise Chinchillas. Send $10.00
[refundabie) to: Chinchillas, Dept. B, P.0O. Box 7463, Mesa,
Asizona B5208,

OF INTEREST TO ALL

GET ORGANIZED “A Manual For Home Filing ™ $12.85.
Bow Press, Box 5, Dept. 21, Sonoma, CA 95476

FREE PRIVACY CATALOG. Cash income opportunities.
Hiding assels. Secrel loans. New idenlity. Eden, Box B410-
PC, Fountain Valley, CA 92728,

FREE Promaodional Albums. Concart Tickets, Stereos, e,
Information: Barry Publications. 477 G2nd Streel, Brookiyn,
NY 11208

TELEPHOMES sales—sarvice (American made) wribte:
Talephones. Box 68, Simpson, PA 18407

MAILORDER Buyers Lists thal pulll For complete detaiks
SASE. Austin List, P.0. Box 633, Redan, GA 30074

EARN THOUSANDS At Home Simple Plan, FREE DE-
TAILS. A. Venter, 111 Countryside. Longwood, FL 32775

WEALTH UNLIMITED, INC. Unlocking the best Kepl Secret
in the financial world _ . . YOU. Informabon and tape $3.50.
Elaine Niemeyer, Roule 2. Box 130, Grant Park. IL 50940

ITS TALE - “Relax & Get Rich" - Fres Information. Marie
Aich, Box D 62156, Tucson, AZ B5T34

TREMENDOUS OPPORTUMITY The best plan I've ever
seen lor making money period. Free defmils: TWH
Communications, 656 Lake Shore Dr_, Suite 810, Chicago, IL
B0E11

HOW TO RETIRE EARLY! Sall informaton by maid. FREE
details. Wrila loday! Schresber Publishing Co.. 5308 Savilla
Courl, Dept 132, Whittier, CA 90601

FREE information! 101 Easy Businesses! Siart on a limited
bwdget’ Higgs, 176 Baker, Hunisvilla, Alabama 35806

MULTHLEVEL MARKETING HOTUIME (Recording] 308
A45-2250,

FIVE MONEYMAKING REPORTS. Fantastic profits wiih
“Govemment Surplus”, “Cons”, “Stamps”, “Inventions” or
“Real Estate”. 53.00 each. AN frve ONLY $13.00. SATISFAC-
TION GUARAMTEED. Giobal House, Depl. PM11, 210
Highland Ave_, P.O. Box 303, Moundsville, W. Va 26041

GET RICH MAIL ORDER SECRETS! SASE, must! Faster,
Dept. PM118, 637 Circlewood Drive, Richmond, Virginia
23224

IMPORT froem Hong Kong, Taiwan, Sigapore. Details
Tree. Debvan, Box B53P1, Hunlingion, TX 75849

FREE Details. Exrn 10007 with your own profitable busi-
ness 8l home Greal West Enlerprises, P.O. Box 111381,
Depl. PM, Aurora, Colorado 80011

GET RICH MOW! Quick! Easy! Foolproof! Free Detaits!
Moneyplan. 6520 Selma, #32PB6. Los Angeles, CA 50028,

MONEY From discarded tires! Details. Brownie, Box 53,
Fishers, Indiana 45038

MONEYMAKING OPFORTUNITIES

“EASY MONEY" Z2c stamp bnings details. Losso. Box
290475, Fort Lauderdale. Fla 33329

GET RICH! Secrot law smashos debts—brings Cash,
Cradit! FREE ropor ! WaalthKitB, Box £086, Pompand, FL
BA0E3

GOLD STAMPING MACHINES, inexpensive. Cuality
Large imprint Ansa. Free details. Magic Systerns, POB 24986
(BE), Tampa, FL 33623

53 BIG Commissions 35 al home/anywhare, No hassles.
Sand lor Free Info. Dept, PM1 1, 3045 Waukegan, Sim | Valley,
CA BODG3

OPPORTUNITY for HLMGE PROFITS in your own business
£5.00. Four Inc., Bax 38151, Houston, Texas 77234

HOUSE WIVES - need exira CASH clean - pleasant - sasy.
wrile. Doean Entenprises, Dept. Al, Box 3188, Yountville, CA
BASES

EARN 55000 ANY WEEKEMD! Amazing row sysiem

MAKE Aubber Stamps. Highly Profitable Business. Free
Details. Stamper, POB 22808 (GG), Tampa, FL 33622

BUMPERSTICKER PRINTER. Cheap, Simple, Portable.
Free Details. Bumper, POB 22791 (3G), Tampa, FL 33622

FANTASTIC eamings mailing from home!! Otter: Rush
Stamped Addressed Enwelope. imperial, P-8 X17410, Fon
Lauderdale, FL 33318

ADVERTISE Frae in 507 Magazines. $5.00. Directory, Box
11M. Atanta, Georgia 30301

SCREEN PRINT T-SHIRTS. Inexpensive kils. Free Details.
“T-Printer.” PO, Box 253991 (GG, Tamgpa, FL 33623

FREEDOM from fenancial worries, operale a profitabla
businass & bome. Fréa information. Jent, 52 Esst Elmwood
Swle 17, Chicago Heights, Ninos 50411

FANTASTIC Moneymaking Opporiunities! Siep-by-Step
Instructions. Guaranteed, Details FREE|I HIS Emierprises,
2051 Fourtean Mile Road #11086PM, Sparta, M| 49345

WIN AT THE CASIND! Bed like the pros. Get the sdge using
summarized staslistical data Send $500 loday.
“AUSSELL", P.0. Box 30118, Tuscon, AZ BST51-01168

ks il 2asy. Mo money neaded. Skeptical ? FREE PROOF.
Wite: Crossroads, Box 5097-C3, Babylon, NY 11707

525,000 WEEKLY] Instruction manual and slarer kif
£10.00. B. Davis, POB 301311, Portland, OR 97230

RELAX ... AND GET RICH! Sea Details; Global Trade
Enterpreses, Box 114PM, Danville, 1L 61834-0114

LEARN To Sharpen Chamsaws. |ilustrated Booklet. $4.00,
Gregyg. P.O. Box 1967, Willis, TX 77378

BEAUTIFUL Cypress Clocks. Deap Rich High Gloss Epaxy
Finish. Accurate Cuartr Movement 539895 PPD. Larry
Ferguson, At. 2 Box 422, Nauvoo, AL 35578

REY UP YOUR SEX LIFE With Granama's Ever Lowving
Recipes, $5.00. Eaton, Box B597. Palm Springs, CA 92263
B597.

MEN—Thrill your lady: New Mo-Aun Shess Pantyhose!
AlsD business opporunity. Unlimited market profits. LSASE
Hosbary, Box 8272P, Durango, Colorado 81301,

BUGGEDT? EAVESDROPPING now unbalmvably wite-
eproad! Free inflo lates! “Bug” Detection Equipment! 1-800-
732-5000

PROFITABLE Hobly. Free samples: shows how new
method {eaches anyone, Walsrcolor Painling, in minutes.
SASE Duhamel, 205-70 CHpper Ad, Willowdale, Ontaria,
Canada M2J 4E3

OF INTEREST TO MEN

BEARD, MUSTACHE TRIMMER, 314,95 Moas hair irimmer
FREE! Guarantead. Esirada Co., 11520 Davenrich, Depl
PMB, Santa Fe Springs, Calfomnia B0670

LAW ENFORCEMENT

AT LAST! LAW ENFORCEMENT EXAMIMATIONS MAN-
UAL. EXTENSIVE STUDY MATERIAL. 200 QUESTIONS;
ANSWERS. NO NONSENSE! YOU CAN PASS! §10 TOTAL!
COMSOMANTS, Box 12615, Denves, CO BOZ12

GOVERNMENT SURPLUS

“GOVERNMENT SURPLUS" JEEPS 530,000 5000.000
tems! Comphete Information Your Area. 1987 DFFICLAL
IRECTORAY. £3.00 [Guaranieed). SURPLUS, (B145), 4820
Wisconsin Nofhwesi, WASHINGTON, D.C. 20016

SUPER Home Incomw!! FAush SASE!! Milchedl, Box
T1453PM. Eugens, Origon S7440

UP TO 5200,000 IN 24 HOURS. GUARANTEED PLANS,
FREE DETAILS. Dept M, Box 2458, 51, Paul, MN 55104

GET RICHI! Zovo Investmenl. Mo Borrowing. Free Details!
Money, B530 Selma, #I2PBE. Los Angales, CA 90008,

INVEST 530,00, makn $3.000! INDEFIMITELY! FREE OF-
FER! SHORTCUTS, PDB 513, Elizabedh, MJ 07207-0513

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERATISING. Booklel shows you how o SLar your own busi-
ness with Classified Adverising. OMLY $1.00 FOR BOOK-
LET — ($2.00 coupon refundabée wiih firsl ondar). 5.5,
GRONOWICZ, POPULAR MECHANICS, DEFT. PMC1, 224
WEST 57TTH ST., NEW YORK, NY 10013

MAILORDER OPPORTUNITIES

GENUINE MOMEY MAKER. TRY it. You'll LIKE it. Free
information. Hay's Comer, 185 Sedls, Sparks, NV, B340

MAKE MOMEY WITH NEW HOMEWORK PLAMI Ouick
Supcess. FullPart Time. GUARANTEED. Free Valuable Fe-
port.  Custorn  Markeling, 6689 Orchard Lake, West
Bloomitield, Michigan 48033

START Cwn Profitable Business!! Experts Reveal Money-
making Secrats. 490 Ways. Free Detalls. NCH, Box 3334P,
Pawiucked, Al 02861,

OPPORTUNITIES GALORE! You choose. Stamp: DeGilue,
Box 14016, Sarasota, FL 34278

KEEF 519,00 Every $2000 Sale Selling information By
Maill Details 25¢, Wikco, Postbon 1T356PM, Montgomery, AL
361170358

172  POPULAR MECHANICS

FIMANCIAL FREEDOM can be yours. Sell your lavoribe
RECIPE 1o thousands, for $500 per copy. Send 52.00;
Spdnners O Creation. 2995 Woodsida Rd., Sle. 400-340,
Woodside, CA B4062.

GUARMNTEED delivarable. Marmes thal will respond 1o
mailorder offers. All calegories. SASE. DPK. Lists, 37
Dijibwa, Shelton, CT 06484

GOVERMMENT Surplus - Aeport $3.00. 48985 Dudley F-8,
Littistan, Colorado 80123

HAVE you a great icea, a fantastic plan or avery inleresting
pregect Why not put them bo work lor youl Classified Adver-
ligifagy a7 b ol bremmendos vales i promoling all thess thangs
and mora. Leam HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVERTISING by sending away for POPULAR
MECHAMICS PROFIT BOOK. Price $100. Send to: PM
Classified, 224 W. 57th 51, New York, NY 10018

LOANS BY MAIL

MONEY Problems? Free Book describes Loans, Cash,
Gowernment Grants, Other benalits, available to individuals.
Write: Associates, Box 38-AX, Brooklyn, Mew York 11335

BORROW S25000 “owvernight.” Any purpose  Keep
indafimitaly! Fres Report! Sucoess Resaarch, Box 197T30-AY,
Indianagolis, IN 45218,

LOANS by masll instant reply’ Rush stamped addressed
envelope: Mangold, Box 2030, Richardson, TX 75080,

GUICK Cash LOAMS! Write: FICPA, PO, Box 748,
Panconning. M 48650

S500-535.000 |pans. Sell Address Evwelope. Prosper, P.O.
Box 320-PM, Mounl Sinal, M.Y. 11766

BORROW 560,000 "overnighi”. Any Purpose! Keep ndafi-
nitely! Frea detalls! Write: Martin, PO, Box 45M. Oid
Westbury, HUY, 11568

NEED Money? Cash, Loans, Government Grants. G0
eligible-no investigalion. KPA, Box 3TIPNM, Woodmare,
Mew York 11598

VISARMASTERCARD®, Simple, Effective, Guaranbesd
Program. National Credil Network 1-800-626-8902

FREE MOMEY! $300,000000 Greawsy Orants. MNever
repay. Detalls $1.00. Jakla. Box 3066PM11, Seminole, FL
33542

BORROW $100,000, Prompt Action Guaranteed, Aush
Stamped Envelope: Financing, Box 1015, Carlisle, PA 17013~
B15

SIGMATURE LOANS-Confidential transactons handied
antirely by mail Datails Frea, MACC-PM11, Box 5389,
Torrance, CA 905

{Continued on naxt pags)




LOANS BY MAIL
from

VISA® Obtained Easily® Frea Details) Crodil-PROSE6, Box
T8, Sandusky, OH 44870

FREE details Sed Credel Cards, Cash. Loans in Time for
CHRIEETMAS. Financsal Consullanis, 2415 Grean, Urbana. IL
G180

VISAMASTERCARD Alsc Quick Loans. Refused Elss-
where? Try Us! Maticnal Finance, Box 35728, Richmond,
Virginia 23235

WiSA & Obtained Exsity? Froe Dedails? Credad-PA41 186, Box
22590, Sandusky, OH 44870
BORROW $500-540,000! On Signature. Without coltateral.

Heap mdefinitely! Action R-11_ 3660 Wishire, Los Angelas,
CA 80010,

WINNING  Informaticon 3200 MENS  RIGHTS
ASSOCIATION, 17854 [Lyons). Forast Laka, MN 55025

GASH for old recards! Pricad, Busirated catalog. 52.00
(refundabie) Discollecior, Box 32924[PM]). San Antonio, TX
TEZG

FOR SALE MISCELLANEOQUS

12V GAL. Stoamex Carpat Cleaning Maching, fully mcon-
diboned, 579500, Same Warranly as new. Jorry Birean,
Broan Seamex, 421 M. Main, Monmouth, llknois 61462,
Phone 305-734-8088

HEARING AIDS

RECIPES, COONKING, ETC.

SOMETHING SPECIAL, Recipes: Complets Thanksgiving
Cenreer Featuring Beel'Chestrad dressing: $4.00 LBASE.
Ashley, Box 7283, LaGrangm, IL 60525

BEER BREAD - Gueck and doficious! Recipe 5100 SASE:
Rustin Cheney, 812 Mash, Los Alos. CA 94022

10 DELICIOUS EGGPLANT RECIPES, $2.00. P O Box 756,
Boca Raton, Flosida 33420

HOMEMADE pecan rolls, 50 delicious and sasy you won |
bedigve it! Recipe 32.00: Vicki, P.O. Box 172, Blufflon,
45714

HUGE SAVINGS Ebminate Dealer Markups Free Trial,
Batteries Wholesale, Terms Amrangead. Call Todl Free 1-800-
3231212, Or Write: Lloyds-PMC, Rockiord, IL 61110

FREE HEARING AID CATALOG- Save "7 by mail! Write

“MoneySavers”,  9530PM-11, Langdan,  Sepulveda,
Calitarnia 91343,

TOBACCO

BIBLE Questions answened. Stamped anvelope. Bylon,
k7167 Bentiar, Detrod. Michigan 48219

VIDEQOTAPE (VHS) & BUDGET BOOK Taaches How Any-
one Can Ba Financially Indepandent. Leam prohessional
mofsy management $65.85 Mail check to: Dumat Studics,
Inc.. 143 Pondridge Rd., Libsartyville, lilinoes S0048

MAKE Pipos. Information: PIMD Inc.. P85, Box 58211,
Chicaga, Winois GH&59

BITELESS Pape Tobaccos 52 00 Samples. Gabé Impaorts,
Box 741, Hays. K5 7601

D0 YOU chew - smoke? Free Samples. Wrile. Fredeo's,
Dresden. Tennesses 38225

FHEE Dwtails! Postal Shoppa, 3668 Easl 800 South, Sait
Lake City, UT 84111

FREE Facts! Mail Siore, P.0. Bax 2527, Sants Basbara,
Calitarmia 93120

FREE Owtails. Forwarding. Remadls $1.00. Veughn, Box
3191, Cubver City, Cafifornia 50231

TRUSTWODRTHY forwarding. Stemped remails 51000
Ciamond-H, Box 1294, Caddo, Texas Tal2g

IFREE Remailers List. Agants Meeded. PS, Box 79858, San
Antonio, Texas THZX

UNLISTED ADDRESS Discreat and confidential. Remad
$1.00 Singhe. Mail Forwarding Sarvics, 8050 5. Main,
Houston, Texas TT025

CONFIDENTIAL Mail ReceivingForwarding. Mail Dvop.
Box 18039PM, Orlando, FL 32880

SECURITY,  Gonfidentiality. Datails:  Consumes
‘Warshouse, 8333 Paceic #5008, Stockion, CA 95207

DEEP South Rermalled Same Day Recesved Or Date You
Specily. $1.00. Bax 26165, Birmngham, Alabama 35226

SMOKE A PIPET Try BOURBON VANILLA fobacco. $1.00
for samphe and catakog. PIPE "N TOBAC,. Broadway Square
Mall, Tyler, Texas F5703

24 DLDE ENGLISHE RECIPES $500. Fosters, 56
Lowlands, Streeily, West Midlands, England, BT4 JRA

OLD FASHIOMED DARK FRAUITCAKE, Recips 5300
Aosser Enterprises, AL 7. Box 64, Florence. 5C 29501

15 ABSODLUTELY Scrumplious European Recipos 5365
MT Enterpreses, P.0O. Box 880191, San Antorin, Taxas TA2GE

POTATO RECIPE BOOK 101 scrumplious recipes $5.95.
The Wans Co., P.O. Box 443, Utica, NY 13502

EASY GOURMET RECIPES, S, §3.00 5. LeGets, 111
Countryside, Longwood, Florida 32778

USING WILD PLANTS DELICIOUSLY Sohbound, send
§4.00 Gardnes Publcalions. Drawer FF, Hot Springs,
Arkgnsas 71802

DELICIOUS! Peanut Bulter Pie. Safis well. $2.50. Schrocks
Enbgrprisas, Agute 2, Box 158, Arthur, iL 61811,

DAVE'S PRIZE WINNING TORPEDO CHILI recipe. Greak
style. Guaranteed results. $3.00. SASE Chilico, P.O. Box
8384, Burlington, KY 41005

HOUDAY SPECIAL NEW YORK'S ORIGIMAL CHEESE-
CAKE RECIPE; sand 52 00 1o Faula Henderson, 44 New Rd
Mawbarngh, NY 12550

SCIENCE & CHEMISTRY

FREE, SCIENTIFIC CATALOG, AM Laboreiomes inc.
Prasents its Lates! Catalog Contalning Scentific Laboralony
Equipment And Supplies, Including A Complate Line of
Specialty Laboralory Glasswars. Wirile Today For Your FREE
Cataiog. RUM Laboratorees ing., P.O. Box 895, Santee, CA
22071

1987 CATALDG, 200 pages. Chemesiry, Biokgy, Physical
& Eanth Science, Nalung, Dincsaurs and much more. Begine
mar 1o professional. §2.00. Mevmedl SCiantilic, 1665 Butfalo
Rd., Rochaster, N.Y. 14624

CHINESE COOKERY. 43 excellent recipes. 3500
Carolyn s House of Gifts, 708 Mary Court. Fenton, Mi 48430,

MICROWANVE Amareito Chessscake §2.00. Aecipes, P.O
Bax BE4APM, Hilton Haad. South Caralina 20938

AUTHENTIC TENAS BARBECHUE SAUCE Thres groat
rocapes. 5300 SASE. Livestock Exchange Buwilding, 5.
Biackwall inc., 131 East Exchange, 100 H.. For Worth, Texas
TE1086

ITALIAN RECIPES BY LEDMARDO. Authentic Lasagne
£3.00, Fettuccine Allreds §2.00, Clam Sauce Red And White
£3.00. All Four Ondy 5500, Four Winds. 4371 Norh First,
Suite 104, San Josa, CA 85134

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS, Esiablishes 1953 - Catalog $1.00. HAGEMOW
LABORATORIES, 1302 Washington. MANITOWOC,
WESCOMNSIN 54220

WINEMAKING, BEERMAKING, ETC.

WINEMAKING—BEERMAKING—GASOHOL. Free Supply
Catalog. Yeas! Equepment Contmenisl, Box 1BAFM,
Cassalbarry. FL 33707

FORMULAS, PLANS, ETC.

HOATH POLE remapls, stamped $1.00. Christmas is com-
ing! Phillips, P.O. Box 55652, North Pole. Aleska 95705

NDONESIAN remals’ Letier 200, free Bali posicard,
your message, similer handwriting, 52.00—0ONE, Box
BSGHEY, Jakarin, ndonesia 12001

FREE information On Remad And Mass Mailing Services,
Send SASE P.O. Box 650164, Houston, TX TT085

SECRET MALBOX. Free delmls: Private Postman, Box
BTH0P, San Diego. CA 92138

FREE PACKETHemails. Flying Fingers Husiness
Saervices, 4806X Stearns, Valnco, FL 33554

MISCELLANEOUS

FULL-AUTO Knivist In Lagal K Fosim, Coleclon, Spors-
ren-0ine Handed Operation Can Save Lives, Fres Full Colar
Catalog: The Edge Company, P.0. Box 8246, Dralikeboro, VT
05301 or Call Todl Fres 1-B00-4451021

THOUSAND FLAGS Lightweight, polyester, 36=60. LS.
Flag $10.85. We stso have STATE, ARMED FORCES, FOR-
EMGM and RELEGION fiags. and many more bolow wholesale
J. Hugson, 12572 S0 Plymouth Bivd.. Los Anpeles, Cal
#0019

“IMPORTANT INFORMATIONIT For All Creds Card Users
$3.00. 2158 Weoddale #126G, Baton Rouge. LA TOBDE

PROTECT ¥OUR VALUABLES! Mark them with SECURK
TY PEN ™ imvigitle ink, Police Ideniifiabie under black fight
§349 Postpaid. ERKA Products, 104 Lakedand Drive,
Reynoldsburg. Ohio 43068

WANTED MISCELLANEOQUS

BUYING Tungsien Carbide, Tungsten, Molybdenum, Si-
ver Soider, Silver Contacts, Gold, Plalinum. BOD-321-8014
Crndo 216-531-6333 collect

GOLD, Silver, Platinum, Mercury, Tantalum, Samples
Evaluated Free. Ore Assaying Service. Call Wholesale
Tarminal Toll Free: 1-800-532-1010

SCRAP SILVER CONTACTS, FORMLIFT CONTACTS. Sa-

wor Soldar, Sterling Gold Plated. Rober Lesrcrak, 852
Myrthe 51, Elizabath, MJ 07202

MOMEYMAKING CHEMICAL FORMULAS—THOUSANDS!
CATALDG $500 (REFUNDABLE): GWA3, Box 193,
Brookfield. Wisconsin 53008-0153

ANY Formula $10.00. Catalog 52.000 J. Betfort, Box 566
Chicago. GOS0

SPECLAL SERVICES

INFORMATION On anything. Ferguson Ressarch
Specialists, 50-15 Woodside, Woodside, New York 11377

BEEAMAMING - WINEMAKING Caiaing. Lowes! Prces.
BEERGEAR, Box 2500954, Lansing, Mschigan &8909,

WINEMAKERS—BEFRMAKERS - Free Catalog - Fast
Sarne Large Selecton: Wraus, Box TE&OL,
Independance, Missoun G053

WINEMAKERS—BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 1227T8R,
MINMEAPOLIS, MINNESOTA S5412-02T6

WINEBEER MAKIMNG Catalog: BAJ Enterprises, 1545
South 181h, Springficid, Mlinois G273

WINEMAKERS—Bearmakers Freo Catalog, Low Prcos
Free Recipes Callar-M, Box 33525, Geattle, WA 58133

BEERMAKERS OWLY! FREE CalalogNewsietier
William's, Box 2195MX, San Leandro, CA B4STT

GIANT Hert Catalog' - Free Samples! Send 51
[Refundablg). Penn Herb. 805F North Second, Philadelphia.
19123,

MPROYE health, muscle tons, weight managemant with
regencialive hes, from SUNRIDER. miormation $3.00.
Elaina Memeyer An Independent Sunrider Chsiribulor,
Rioute 2, Box 130, Grant Park, IL 60940

HEALTH, VITAMINS

NEW LUNSMOKING PROGRAM, WHO'S N CONTROL?
Linparalbad in samplicity, ths progeam was designed ihraugh
smokers’ aciual axpariances and has been made as painkess
as pasible. With light-haarted and fivedy jext, the unamaking
progriem actually lives with you in a friendly and open
manngr lor 19 diys. TAKE CONTROL NOW! For complese
satiglaetion guaranteed progeam send BE0O5 to: R+W
Asaccisies, 351 Fubken St Hustsiond, W1 B3034

WEIGHT Problem? Complobe diel plan, menus, sty
snaicks, recipes. Order todey. $3.00. Toni Rogers. T35 P
SW. 10th, Topeka. KS 68615

CONTROL YOUR DIET! MET-N-DLARY™ s fantastic new
concept for planning maals and counting calores. Includes
Caloria Reterence Book, Planning Sheats, Calendar, Walkat,
5095 Guarandeed! DIET-M-DIARY™, Box 447.PM,
Ardington Heights, linais B000&

MAKE QUALITY BEER, 'Wine Fres catalog. Village Store,
Box C-51PM, Wesiport, MA 02720,

WINEMAKERS-BEERAMAKERS Fresh Stocks, Fasl Sed-
wica, Free Catalog O'Briens. Box 2840, Wayne, 1L 60184

FREE catalogue, lalest hometmewing squipment Mew
World Enterprise, J08F Chapal Hills. Boone, NC 26607

SAVE! Make your favorite Ligueurs at home 45 aasy
racipas. Send 54.95 1o Kallw Co., Box 153154, Milwaukoe,
Wisconsin 53215

BURGLAR ALARMS & HOME
PROTECTION

ALARMS Catalog: Complele Instructions And Parts.
Hame And Cars, CCTV, Telaphona Equipment. Only $1.00
PO Bax 1504, Upland, CA 51788

ALARM Dwcals, Plog. £2.00. Mitchell's Ssgns, Bax 146,
Rustburg, Virginia 24588

ALAFRM, Resigantial, Commercial, Avio, All Digital. Engl-
neared Flans $5.00. SMF Enlerprises, & Widers Growe,
Kingston, e 0848

CHAIN ALARM. Attached o doors o windows easily
Strong chain. Piercing alarm stops burglars. 5785 MO
Emerprises, Box 4202, Overland Park. KS GE204

MAGNETIC LOCKS, 57.35. Hilt imports, B9 E Main, New
Coneord, Ohio 43762
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" TIME MACHINE

Huge gun with 20-mile range.

e PATRO-
wirh THE AMATEUE .

T PLR
POPUIGES

- 3
gl
o, “1_.%;

5 L i S

75 YEARS AGO:

Gunsmoke

To defend the Panama Ca-
nal, America built a 16-in.
gun that could fire a 1-ton
shell 22 miles. On comple-
tion, the oversized breech-
loading rifle failed to fire and
the shell was redesigned to
slightly smaller dimensions.
Even =0, with a 576-pound
charge. the gun threw a pro-
jeetile weighing almost 2
tons about 20 miles. I the
gun had been mounted in
New York harbor, we esti-
mated, it would be able to hit
a target on Long lsland. The
gun weighed 130 tons. It was
never fired in combat.

50 YEARS AGO:

Streamliined lines
The streamlined train was
coming into vogue. Canada

had just started running its |

first streamlined diesel, but
the United States had been
using the new aerodynamic
dezigns for a decade. The
streamliner, while nominally
faster than its predecessors,

November 1211

Snow cat

It had wooden treads, an
automotive chassizs and an
internal-combustion engine,
The vehicle (right) designed
by Caterpillar Automobile
was used to transport
freight across snowbound
portions of Alaska's vast
Arctic wilderness, Each belt
of the chain treads was 3 ft.
wide. Each side of the vehi-
cle had separate drive for
turning. A tread projecting
from the rear of the car
helped steer it on hard-
packed ice that dotted the
tundras. It stayed in use

through the late 1920s,
November 1936

was really brought on line to s

attract passengers to a dwin-
dling rail passenger busi-
ness. The auto had been put-
ting a dent in the trade. No
one knew in 1936 that the
airplane would eventually
finish off the passenger-train
industry.

25 YEARS AGO:

Wash it yourself
PoruLAR MECHANICS de-
signed a car wash system

Weld done

New welding equipment
made it possible to perform
major engineering jobs on-
site. Before 1936, such jobs
had to be done in the shop,
delaying production time.

November 1961

Pterodactyl
Test pilot Lou Everett tried

- 1 .
AT ppusANCE FEPAISH you could build yourself for
wrvs 10 HII;T“:' ywar own ﬂ:ﬂ under $25 at the time. The
|Hesd "7, 1 tua-te-de | materials used included alu-

minum tubing, a plain gar-
den hose and sprinkler heads
easily available for under-
ground lawn-sprinkling sys-
tems. The entire affair could
be assembled in minutes and
came equipped with an auto-
matic soap dispenser and
other nifty features. We not-
ed that the washer could be
uzed as a fund-raising tool or
ety to water down the kids on a
Build-it-yourself car wash. hot day.

put a new ultralight aireraft
called Pterodactyl (right).
Its nylon wing over an alumi-
num frame shadowed the
single-seat open cockpit. It
had a 100-hp engine and a
push prop. The pilot used
conventional stick and yoke
control to fily the ungainly
looking bird. The machine
took off at 30 mph, making
gentle turns as the overhead
wing shifted position like an
Arabic sail. The flex wing
was designed to be used for
combat infantry. It never

came into use.

Braille typewriter

In 1911, a French company |

announced the invention of a
new typewriter that wrote
in Braille for the blind. It
came with a device to help
the blind user compare his
copy with notes or with
source material in Braille, It
was a breakthrough in inde-
pendence for the blind,

Dry-cleaned coal

Coal was still a major energy
source in 1936, and still a
major pollutant. The stan-
dard way of processing coal
involved water cleaning in a
plant before delivery, But a
new “dry cleaner” was intro-
duced in 1936. The device
was portable and ran on
tracks. It processed up to

| 100 tons per day. The coal

would be placed in the ma-
chine and an air and sand
mixture would be poured
over it like a liquid. The re-
sults were pure coal separat-
ed from slate and a cleaner
fuel supply.

Football tips

Pro quarterback Norm Van
Brocklin taught us how to
watch the fast-paced action
of a football team. His main
tip: keep watching the quar-
terback. B
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High-performance racing cars that generate about 600 horsepower demand tough, quality
parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor oil deliver top
performance, out on the race course or on the highway. Because the technology used to
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality
parts for your car or truck,

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

Motorcraft fromFord

EXCEEDS THE NEED Buckie up—together we can save lives.




North,
south,
winter,
sumrmer —
windows
made with
Sunglas
Heat Reflective glass work like
transparent insulation to save
you valuable energy dollars
year-round.

Sunglas HR also helps reduce
condensation and drafts to
keep vou more comfortable
day and night no matter what
the weather.

Sunglas HR is the insulator that
really is a window. A high-tech
glass that looks like old-
fashioned clear glass. but
actually reduces both heat loss

| and heat gain 65%* by keeping
radiant heat where you want it

L

inside when it’s cold —
and outside when its hot.

Some wmdows are too cold”

"Some windows are too hot”

In other words. with Sunglas
HR vour windows are never
too hot, or too cold — but

just right.

What'’s more, Sunglas HR

also reduces the sun's harmful
ultra-violet rays that cause
premature fading of household
fabrics.

*Versus single olazing. Based upon 4" air

space, Performance will change with the
width of the air space

energy sense for sunspaces.

Sunglas HR is ideal for new
homes and replacement
windows. even for simple add-
on storm windows.

Sunglas HR also makes great

In fact, the larger your glass

area, the more you need
Sunglas HR.

Ask for Sunglas Heat
Reflective glass from Ford
Glass by name, because when
it comes to glass that works 24
hours a day, 365 days a year,

| every year — Nobody

outglasses Ford.

See pour local window dealer or call
1-800-GLASS-HR for a free brochure.

<&z

Glass Division

Founded 1919, A division of Ford
Motor Company.

“Windows made with Sunglas Heat Reflective

i

glass are just right.”




