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HX1000

When you need to hear the
action from wherever you are,
Regency delivers. Our portable
scanners keep you in touch
with the local news. Whether
it's bank hold ups, three alarm
fires, weather, business,
marine radio, or aircraft calls,
Regency portables bring you
the on the scene action. While
it's happening from where it's
happening . . . in your
neighborhood.

PROGRAMMABILITY WITH
A CHOICE

Regency offers you two new
exciting keyboard
programmable hand held
scanners. First there's the
HX2000 20 channel, no crystal
scanner. It offers UHF

and VHF ranges with the
important addition of 800 MHz
and aircraft frequencies. And
with features like search and
scan, priority, liquid crystal
display, and selectable search

HX750

increments, the HX2000 is a
sure winner.

If you don't need the extended
coverage, there's the HX1000.
It let's you cover your choice of
over 15,000 frequencies on 30
channels at the touch of your
finger. No crystals are
necessary. Six band coverage,
search and scan, priority
control, and a liquid crystal
display with special
programming messages and
clock are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chassis, the HX1000
is the most rugged and durable
hand held on the market.

CRYSTAL-CLEAR

If you don’t need all the
features of programmables, but
you want the convenience of
portability, we've got you
covered. Our two crystal
controlled hand held scanners,
the HX650 and HX750, offer

HX650

six channels, individual
channel lock outs, LED
channel indicators, step
control, two antennas and an
adaptor/charger. Both cover
VHF high and low, UHF and
“T" public service bands, with
the HX750 offering the
additional coverage of VHF
aircraft band.

DECIDE FOR YOURSELF
Your Regency Scanner dealer
would be happy to give you a
free demonstration of these
and other new Regency
Scanners. Stop in today. Or,
write Regency Electronics,
7707 Records St., Indpls., IN
46226.

T eqency,

ELECTRONICS, INC.
7707 Records Street
Indianapalis, IN 46226




Waputik Mountain.
A rugged place for the holiday spirit to start.

ALBERTA, CANADA

| come back to this cabin
every Christmas.

When | was a kid, we spent
summers here. But we always
came up once in the winter
too, just before Christmas.
Wed stay for a few days. Cook-
ing. Singing. Telling stories.
Celebrating Christmas in the
traditional way. So now I always
try to give my family the same
wonderful experience.

Sure it’s cold. But there are
ways of dealing with that. A
fire of pine logs. An old patch-
work quilt. A bottle of Windsor.

Particularly the Windsor. It's
made right here in Alberta
from the water that melts off
these very mountains. It hasa
taste so smooth that whenever
| take a sip, no matter where |
happen to be, | can always con-
jure up images of Christmas
on Waputik Mountain.

Give Windzor this holiday. Call toll free

b arrange delivery of glfl box anywhere
in the U5.: 1-800-621-5150 (in Florida
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Tiller...

For A
| Small
Job!

Buy a Mantis!

It your garden is an acre or mare you
may want to buy a big tiller. If it's any
less, you should buy a Mantis-20 (and
hire somebody to plow or till your
garden once a year).

Big tillers weigh almaost 300 Ibs. The
Mantis weighs just 20 Ibs. (women and
older gardeners love if)!

Simply turning a 300 Ib, tiller in a
backyard garden without running over
crops (or yourself) is a challenge. Mantis,
on the other hand, starts with a flick of
the wrist...turns on a dime...and weeds
in and around plants, between narrow
rows and along fence lines

Maost big tillers were designed to just
till (although many now offer clumsy
“add-on” attachments to try (o justity
their high cost). The Mantis-20 was
designad from the baginning to pre-
cisely match a small, powerful engine
to a variety ol useful attachments for

your yard and garden. Tiller. Cultivator

Furrower. Edger. Lawn Aerator. Lawn

De-Thatcher. Hedge Trimmer

Despite the fact that the Mantis-20 is a
tough, durabie, precision instrument...
it costs a fraction of what you'll pay for
a big tiller

Finally, ook at the warranty. Most
machines are partially covered for 90

Don't let ils small size fool you!

Warranty on the tines (if they ever break,
we'll replace them). A Lifelime Replace-

menf agreement on the engine. And, best
of all, a 3 Week In-Your-Garden Trial (if

you don't like it, we'll take it back and give
you a full refundl)

We have a 30" x 100" garden thal Is
fenced lo keep woodchucks oul. Wa
own 8 Troy-Bilt and had o take the
fance down each lime we wanied lo
till. Not any mors! With our Mantis,
wa gel In and oul easily. My wife and
I both think it's a great lithe machina!™

B.5.G.

Gansevoort, NY 12831

3-Week In-Your-Garden Triall | .

daystoayear. The Mantis has a L(fefime

—

a'r

EARLY ORDER BONUS

MAIL THIS COUPON TODAY!

Ny el

Mantis Manufacturing Co.

1458 County Line Rd, Depl. 587
Huntimgdon Valley, PA 18006

0O Pilease send moceinformation on ithe
Maniis-20 Tiler Gultvatar  and your
spocial FREE mied tema afferd

Address
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EDITOR'S
NOTES

here were lots of entries . . . |
of good ideas . . . and one happy
| winner in PM's Forest Ranger con-
test. We received thousands of en-
| tries, and read them one by one.
After Alex Thurocy's letter had been
chosen as the winner (see page 144)
| we spread the mail across our confer-
ence table (photo) while judges Joe
Oldham, Wade Hoyt and Norman
Mayersohn re-enacted their roles
| with me for the camera. . .. One of
the best ideas we've seen for spruc-
ing up a kitchen is that of putting
a laminate on your cabinets while they are in place (Resurface Your Kitchen
Cabinets For A Brand New Look, page 100). You'll likely need a bit of paint,
as we did for the "after’”” photo. Try our team method: a Design Director
(Ira Herrick) to supervise and a Home Im-
provement Editor (Penny Spangler) to do the
work. . . . The Flying Fortress is 50 years old
this month—and still flying. It's hard to
believe that this great bomber of World War
Il was almost rejected before the war, as
you'll read in Our Still-Flying Fortress Turns
50 (page 78). On the day author Jeff Ethell
went to Mesa, Ariz., for a refresher flight, he
found that five of the six available Forts
were battling a blaze in central Arizona and
the sixth was grounded for repairs following
forest-fire duty. Pretty active for such oldies,
we think! (Author Ethell managed to get his
flight in a B-17 owned by the Confederate
Air Force.) ... Since the Soviets won't
unveil their new space shuttle for us, we had |
artist Brian Sullivan create a model (see
Technology Update, page 61). Working from
a U.S. Air Force intelligence report, Sullivan
| e determined that the Russian version, though
| : more massive, is very much like the U.S.
shuttle. thn the Russians claim they invented it, just remember you saw
it first in PM. ... The team of Jim suits (photo) is graphic evidence of
| today s growing armada of undersea explorers. Jim suits let men work
| hundreds of feet below the surface while manipulating robot arms. And
newer craft are letting us work as deep as 20,000 feet. The rewards for
each new advance into the underwater frontier are truly vast. There are
new sources for oil and minerals, and, of course, sunken vessels that we've
| never been able to reach before. You can read the whole fascinating story in
Conquering Our Deepest
Frontiers (page BE).

Picking ;ue pickup prizewinner.

A huddie of deep-diving Jim suits.
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DELHRNI Thermogrip
Electric Glue 'n Seal Gun

Bonds permanently in 30 seconds,
caulks and seals, ton! Offer gond from
Dec. 10 while suppies fast only, at
participating True Value Hardware
Stores and Home Centers. MM207

HARDWARE

e 17%
OF THE MONTH

Servess 1320W Fan-

forced Electric Heater

Automatic thermostat and safety tipover
switch, Offer good from Dec, 20 while
suppiies last only, at participating
True Yalue Hardware Stores. HR10B

Thevre &re mors then 5,000 Tree Velus

Hardhware Btores and Home Centers in

S0 siates. Look under “Hardware" in the
Pages.




Survival of the fittest.

Ford's tough Ranger 4x4 has
the tough it takes for you to bash
around the boonies.

And the optional V-6 power
no other small V-6 pickup beats!

You head off-road ina

tough Ford Ranger, riding
the rough country with

the performance of a
tough 2.8L V-6 engine

S with power

Ford's unique front Ay 0 ..'g unbeaten by
suspension to #l§ | any small V-6
soak up shocks— ‘*-wg& J; ¥ @ pickupl!
Ranger's proven l}

four-wheel drive ;-r_"’l New 2.3L

to keep you rolling. J@: :

But you get another
powerful edge in Ranger—

MY Ford Ranger & ME

Job 1. A 1984 survey estab-
And that's not all the lished that Ford makes

tough stuff Ranger offers. the best-built American

You can get a new elec- trucks. This is based on an

tronically fuel-injected average of problems

2.3L four...plus Ford's reported by owners in the
S-speed transmission, prior six months on 1981-
standard. And your 1983 models designed and
choice of manual or built in the U.S.

optional automatic
locking hubs.

Tough Ford Ranger.
Its got the tough it HR’ES'“
to be on top—another
reason why it's part of
America’s best-selling
truckline *

Best-Built
American Trucks.

At Ford, Quality is

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

Dealer-installed light bar not for
occupant safety

*Based on final 1984 MY manufacturer’s
reported refail deliveries

FORD RANGER
AMERICAS TRUCK 4%






LETTERS

Classy replica

T r -n"-Fﬁ}!'I' -

TO THE EDITOR

of a classic car

1 was immediately intrigued (my wife
would say “obsessed”) by your sporty
replica of the 1940 Ford Woody (Build
PM's Woody Wagon. page 137. July
'83). Before the week was out. | had
ordered the plans and purchased a
used VW Beetle for the chassis and
mechanicals

Today, we are proudly touring
around in the little beauty you see in
the photo (above). We plan to add a roof

Shades of 1940: PM's old-time Woody Wagon bullt on a VAW Beetle chassis by reader Ken
Lettau. Roof vent, fender skirts and wide whitewall tires are extra features still to come.

vent, fender skirts and wide whitewall

tires 1o make it even classier. Thanks
for a great inspiration.

KEN LETTAL

RICHLAND. WASH

Thanks for the photo: you did a great
job. For others who may be interestod,
plans for the Woody Wagon are $14.95
postpaid from Stevenson Projects, Box
584 Del Mar. Calif. 892014.

Ford wasn't first

Regarding your article about Ford be-
ing the first to develop an antiskid
braking system (Antilock Brakes: Ford's
First, page 98, Oct. 'B4), I'm sure |
won't be the only one to remind you
that Chrysier was actually the first 1o
have such a systemn. It was offered as
an option on Imperials in the early "70s.
I know because | was in charge of the
system’s development program.
1W. DOUGLAS
CHELSEA, MICH

Wrong connection

Your article The Canadian Connection:
Cars You Can't Buy Here (page 61,
Sept. "84) contained the statermnent that
“In Canada, summer is defined as two
weeks of bad skiing.” 1 think your
author should get his facts straight.
Except for our northernmost regions,
our climate is comparable to Montana,

Minnesota and the rest of your upper

states. And we don't refer to them as
the Great White U.5. Tundra.

LA CHOW

VANCOUVER B.C.

The average temperature in Edmon-
ton. Alta., for June, July and August is
707 to BO® F. Now if you can tell me how
1o make snow in this heat, please let me
know. 1 could make a fortune!

BERNA LETKEMARN
HINTOM, ALTA

Mud, sweat and cheers

Thanks for the great story on the Camel
Trophy rally and the Land Rovers that
participated in it- (Mud Sweat and
Gears, page 68, Sept. '84). | cherish my
own Landy and enjoy reading about
others' exploits. Three cheers to you,
JOANN PFRATT
CHURCHTON, MDD

Big, but not that big

Your story on the high-explosive simu-
lation of a nuclear blast (Technology
Update, page 101, Sept. '84) was of
great interest to us as we designed and
erecied the charge container and sup-
port wower for this test. Consequently,
we were somewhat startled to see your
description of the charge as "1 million
tons of ammonium nitrate.”’

The correct weight is 600 tons (1.2
million pounds), the equivalent of a 1-
kiloton nuclear explosion. This was the
largest above-surface nuclear simula-
tion test ever conducted.

DELMAR CALHOUN, DNHRECTOR
NEW MEXICD ENGINEERING
RESEARCH INSTITUTE
ALBUQUERQUE. N.M.

Space Station for war?

| found it interesting that President
Reagan's article on the Space Station
{Space Station: "The Next Bold Step.'
page B4, Sept. '84) scarcely mentioned
what will almost certainly be one of its
primary uses: the militarization of
space. Could it be that the President
doesn’t want 1o draw our attention to
the current arms race?

Both the United States and the
LL5.5.R. would be wise to negotiate a
stop to this dangerous new threat to
peace while they still can.

EDWARD YARBOROUGH
GRASS VALLEY, CALIF.

Butcher block it's not

I was surprised to see such an excellent
magazine as PM make such a gross
error as calling a strip-laminated work
surface a butcher block (7 Expert Ways
To Make Butcher Block, page 76, Sépt
‘84). A true butcher's block employs
vertically joined pieces of wood to pro-
vide end grain, which is much more
durable for cutting on than side grain, |
would have thought you would have
known the difference.
WILLIAM HUFFING
MERRICE, M.¥,

You're right, of course, and we do
know the difference. We were refer-
ring, however, 1o the more common
strip lamination construction that is
called butcher block because of its
similar appearance. ™

8
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CAMEL LIGHTS

2.

s awhole newworld."

o Camel Lights,
> unexpectedly mild.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




BILL HARTFORD

IMPORTS &
MOTORSPORTS

ic low nder in ns front-wheel-drive
mode, does another kind of a
jump—hopping up on its suspen-
sion to stand an inch taller when
in four-wheel drive. You goose
the top-of-the-line Subaru into its |
upright, rugged-road position
simply by shifting into 4wd. The
secret 1S a8 MICroprocessor-con-
trolled, air-spring suspension
Also new for "85 is an overhead-cam

Not just another pretty face

With its new sedan and wagon. Subaru jumps into the
mainstream of good-looking car design. The
turbo version of the sedan, an aerodynam-

design for a more powerful Four, which is

still a horizontally opposed mill displacing 1.8 liters, It's
good for 82. 94 or 111 hp depending on whether it's ‘
carbureted. fuel injected or wrbocharged, Power windows

i x ;..';

)

gel new circuitry that lets you operate windows after
turning off the engine—until you open the driver's door.
We hope every other carmaker copies it

Subaru GL-10
sedan is one of

five new fwd four-door

models, two of which—GL and Turbo—
offer “on demand™ four-wheel drive.

Seventy-five years
of Morgans

While infatuation with electronic sus-
pensions sweeps the industry, and ax-
periments with advanced materials go
on, Morgans keep bouncing along with
wooden body frames. White ash is the
British carmaker's medium for the
frame supporting the
steel and alloy body
Morgan just celebrat-
ed its. 75th anniver-
sary in  Malvern,
Worcestershire, and
more power 1o em!
And more power is
just what they're de-
livering with the latest
Plus 8 model. The 3.5-
liter Rover VB in the Morgan
Ragship is now fuel injected for 190

hp, giving it O-to-B0 times under 6
seconds and a top speed of 130 mph.

The framework for the hand-beat-
en steel and alloy body s white ash.

Ask anyone. they'll tell you: convert-

impractical rattletraps. They're even
more expensive than sedan versions of
the same car. But aren’t they wonder-
ful!

And the choices are getting better
gevery day. Toyota's first convertible,
the Celica GT-5, is available now and
it's especially significant since it puts
the Japanese manufacturers into the
game, [t should inspire more open-car
noodling from the Nipponese,

Europe's tried-and-true open cars

ia

ibles are drafty. leaky. hot, dangerous. |

are the Alfa Spider, Bartone X1/9. Pin-
infarina Azrurra. YW Cabrio and Re-
nault Alliance. High-dollar models are
the Aston Martin Volante, Mercedes
roadsters. Porsche Cabrio and Rolls

The Targa version of the 924/944 will join the 9115C Cabrio in the Porsche model line.

_

Corniche. Saab's due with its open car
next year and the latest in the wingsis a
Targa version of the Porsche 824/044
spotted in Europe recently and shown
here. ™
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PM ELECTRONICS
MONITOR

‘85 marvels from
electronics Mecca

TOKYO—Japan's electronics manufac-
turers unveil their latest home enter-
tainment wares every October at the
All-Japan Audio Fair and Electronics
Show. We attended to get this preview
of the electronics gear you'll see during
18985, We also got a good glimpse at
emerging technologies that are sure to
be incorporated in the electronics prod-
ucts of the future.

Among the show's many highlights
was a miniaturized digital audio Com-
pact Disc player from Sony that proved
a crowd-pleaser. The company also
showed us its new, supercompact,
front-projection TV system (see box on
page 16).

Casio and Sanyo demonstrated flat,
thin LCD (liquid crystal display) screens
that may make wall-hung TV screens a
reality in time for Christmas “B5.

What's farther down the road? The
formerly separate technologies of au-
dio, video. computers. photography
and communications are fast merging
into a single home-electronics concept.
Confirming this trend, nearly every
company demonstrated the video stor-
age ability of digital audio CDs. Some
even showed laserdisc recorders for
sound and video. The new Japanese
MSX-format computers connect to vi-
deodisc players for games and graph-
ics. Yet another development marries
electronics and p-hom-g-r’!ph!,-' by “shoot-

“IA PANY

ing'’ pictures on magnetic discs instead
of film.

The suggested retail prices quoted in
our report reflect the 246-yen-per-dol-
lar rate current during the Tokyo fairs.
Prices and model numbers may differ
when the items arrive stateside.

Hi-fi audio

Virtually every manufacturer exhibited
new digital audic Compact Disc play-
ers, boasting reductions in size and
price made possible by the develop-
ment of space-saving integrated cir-
cuits. These "chips” enable manufac-
turers 10 tack on many convenience
features once found only in top-of-the-
line machines.

Whereas a typical CD player cost
$1,000 two years ago. suggested retail
prices as low as $400 are commonplace
today. Sony. in fact. goes as low as
$300 with its miniaturized D-5 player,
The machine measures about 5 inches
square—just slightly larger than the
4Ys-inch diameter of the disc,

Sony's CD midget uses the same
miniaturized laser and circuitry as the
company's previously announced in-
dash car stereo CD playvers (PM Elec-
tronics Monitor, page 46, Oct. "84).

AUTOMOTIVE
PLAYER

STAMDARD-SIZE
HOME PLAYER

—= _,_ﬂ

COMPACT DIRC—
534" DIAMETER

NEW WALKMAN
COMPACT DRSC PLAYER

Alpine, Panasonic/Technics and Ya-
maha also demonstrated in-dash CD
units with a8 worthwhile new twist: The
disc is sealed in a clear plastic tray. Disc
and packaging are inserted into the
player together, eliminating the dan-
gerous fumbling that would be neces-
sary if the CD were packaged in a
traditional hinged-box.

To hi-fi buffs awaiting the arrival of
digital audio cassette recorders, don't
hold your breath. Manufacturers tell us
the DAC is at least two years off.

By that time. digital audio recording
on cassette might already be obsolete,
Hi-fi makers are experimenting with
laser systems that can record and erase
on a disc. Sanyo demonstrated a proto-
type system that gets 30 minutes of
digital recording time on a standard
CD. Nakamichi, Panasonic and Sansui
hawve shown simnilar systems in the past.
Panasonic’s uses a camera to record
sound and moving images.

Sound plus pictures

Audio-video recording with lasers isn't

available to consumers just now, but
(Pleass turn to page 16)

5300 CD “Walkman" |5 = § = 1Y: inches) Is seen with larger home and car models. it Graphics stored on digital audio CD projects
connects to hi-fl systems, or battery case |$50] powers headphones for up to fhve hours.

album motes and song lyrics on TV screen.
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ESCORT

Ti'mperfectgifl is more than a surprise; it
hits the mark. If there’s a driver on your list,
you can give ESCORT or PASSPORT with
absolute confidence. Here's why:

Head Of The Class

Car and Driver magazine rated ESCORT
number one in its most recent test, calling
it “...clearly the leader in value, customer
service and performance..."

In fact, in the six years since its intro-
duction, ESCORT has become the classic
instrument of radar detection.

PASSPORT is brand new. For the person
on the move, switching between cars or
using rentals in distant cities, it provides
ESCORT performance and features in a con-
venient miniaturized package. You can carry
it in your pocket like, well, a passport.

The SMD (Surface Mounted Device)
circuitry that made PASSPORT possible is
simply light years ahead.

PASSPORT is only 3" fall and 26" wide

First Class Performance

When radar is out there, the super-
heterodyne circuitry in ESCORT and
PASSPORT will find it: over hills, around
curves, hidden in the bushes, anywhere. But
that’s just half the story

Just as important is the unique way they
give you a full, easily understood report
on the radar they find. ESCORT has led the
way with its variable pulse audio warning,

analog meter and amber alert lamp. These
all work together to give you a precise
indication of radar type and range. In
PASSPORT, a bar graph of eight
Hewlett-Packard LEDs replaces the meter This
allows the same thorough radar report in a

pocket-size package.

Attention To Detail
The main point of a radar warning
device is performance, but the perfect gift
brings something more: pride of ownership.
Both ESCORT and PASSPORT are finely-
crafted instruments that look right at home in
a Porsche, Mercedes, or any cac

L

ESCORT and PASSPORT come complete
with accesories

Apart From The Crowd

While our system of factory-direct sales
was not designed specifically for gift givers,
it does offer some rather special benefits.
For example, you needn 't worry about buying
a discontinued model still in 2 store’s stock.
Your gift will never be seen marked down
in the discount chains. More importantly,
giving either ESCORT or PASSPORT shows
you were concerned enough about quality to
track down the only source. And there's
one more advantage.

Easy Shopping
ESCORT and PASSPORT let you do your
Christmas shopping by phone and avoid

the retail hassle. We're only a toll-free call
and a parcel delivery away

Most important of all, ESCORT and
PASSPORT are teed to please. Holidays
of anytime, Izl%c%%“ﬁ thirty days as a
trial. If you're not absolutely satisfied, return
your purchase and we'll promptly refund '
your money and your mailing costs. We also
back ESCORT and PASSPORT with a full
one-year limited warranty

Car and Driver called us the “class
act” in radar detection. So order now, and
let ESCORT or PASSPORT overwhelm your
favorite driver

Order Today

TOLL FREE Bﬂﬁ-ﬁ‘i}lﬁﬂﬂ
IN OHIO 800)-582-2696
(Phone M-F 8-8, Sat 9-5:30 EST)

PASSPORT

RADAR-RECEIVER
e L T S

$205 ( $16.23 tax in OH)
Pocket-Size Radar Protection

RADAR WARNING RECEIVER
=

$245 ($13.48 tax in OH)
The Classic of Radar Warning

Cincinnati Microwave
Department 100-068-F01
One Microwave Plaza
Cincinnati, Ohio 45296-0100
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Built to take it.
All

Ford Club Wagons out-power,
out-tow, out-room any other
wagons. And for '85, they give you
peak performance in your
choice of high-output engines—
both gas and diesel.

wagon. Included: husky

Here’s where you

than Dodge or Chevy.
They're built to take it.

“Out-front™ comfort. \
Ford's out-front
design gives you extra
room plus easy walk-
through to the rear. Power
steering is standard.

Options include speed
control/tilt wheel.. and

find all the room and pow- 6.9L diesel, the most new power door locks/
er that's missing in today's powerful in its class. windows.
small minivan wagons. Plus Ford's 5.8L High

Ford Club Wagons  OutputVBwith R
give you the true luxury of 4-barrel carb... =7 Captain's Chairs
spacious design. No other and 27% more - ﬁ*ﬁgﬁ.; % up front. Plus
wagons, big or small, pro- horsepower o AEIE N | 2 .;; rear bench seats
vide so much usable than Chevy o ﬁi,rlh‘ 1\5#\:“?’-’" with quick-
space—for people and/or ~ canofferyou® %° "“f% ¥ remove feature
cargo. You can seat up to oV f for increased
12 in roomy comfort Topsfortowing. ~ ; / cargo space and
(15 in Super Wagon). Only Ford Clubs flexibility of use.

. e strong body-on- or a wagon that's great
More power to yo hav bod F hat’

What a power choice frame construction. for everything from
you get! Five engines, That's why they can be family use to recreation
from biggest standard Six  equipped to tow up to to van pooling—join

10,000 Ib.—much more

to the biggest V-8 in any

the Club!

"My Ford Club Wagon & Me."

At Ford, Quality is
Job 1. A 1984 survey
established that Ford
makes the best-built
American trucks. This is
based on an average of
problemns reported by
owners in the prior six
months on 1981-1983
models designed and
built in the U.S.

Lifetime Service
Guarantee.

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

“Oipdional: not avadlable in California or
with manual transmission. Horse
hased on SAE Standard 11349
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Sony's Vidimagic will put a TV picture
right on the wall of your roocm. Unlike other
front-projection TVs, precise placement
relative to a focusing surface isn't neces-
sary. Its single-lens Indextron tube lets you
focus it like a slide projector for bright 30-
to 200-inch diagonal images. Vidimagic is
only available to institutions right now,
while Sony considers a consumer model.
The FP-62 model measures 263 = 113 X
8'/s inches (Vh'w), weighs 30 pounds and
costs $2.195. Another version of the Vidi-
magic, the FP-80, incorporates a Beta VCR,
costs $2,905 and weighs 35 pounds. Both
models include a 181-channel tuner, audio
amp and speakers.

Breakthrough in projection TV

5 s

- ¢
small NGhoweight, portabie projection TV.

PM ELECTRONICS MONITOR
{Continued from page 12}

laser playback of audio and video is |

here and becoming more varied,

Last month's PM Electronics Monitor |

{page 30) reported Pioneer's introduc-
tion of a combination Compact Disc/
Laser Videodisc player. Now, Sony and
Teac join Pioneer with combo players
priced around $1.000. More wide-
spread at the fair were demonstrations
of still video images stored on COs and
displayed on TV screens. Typically, the
visuals convey album liner notes and
song lyrics (synchronized to the music),
and the display resembles simple com-
puter color graphics. The graphics pro-
cessors and suitably encoded discs are
expected on the market this year

Beyond simple graphics, some man-
ufacturers are eager to pul photograph-
ic-guality sull images on the CI. This is
possible by sacrificing some music stor-
age capacity. Stay tuned.

For the present, videocassettes re-
main the most popular medium for
storing and displaying sight and sound.
The wide assortment of hi-fi receivers
and command centers introduced here
sport multiple inputs and switching
facilities to integrate audio and video
units in a home-theater concept.

)

| Home video

The miniature 8-mm VCR format (see
The Expanding Universe OFf VCRs,
page 92} made giant strides here 1o-
ward wider acceptance

Fuji. Sanyo and Sony are joining
Kodak and Polaroid in the 8-mm launch
This month, Fuji's Fujix-8 camcorder
goes on sale in Japan for less than
£1.250. The machine, built by Sony.
weighs in at 4'/s pounds: features in-
clude an electronic viewfinder and
semiconductor image-pickup (nontube)

good for light conditions as low as 20 |

lux, Sony will market its own version
later this year

No longer can 8-mm be criticized for
its relatively short. 890-minute record
ing time. Kodak's now offering a two-
hour cassette, and Sanyo's doubling
the pot with a homefportable B-mm
VCR capable of standard- and half-
speed recording (up to four hours).
These developments make prerecord-
ed rental cassettes and home time-
shifting as feasible with 8-mm as with
Ye-inch Beta and VHS.

Meanwhile, 1o challenge 8-mm 1ech-
nology in the camcorder business,

some manufacturers are developing
lightweight (6'/s- pounds) one-piece ca-
mera/recorders that use standard size
VHS cassettes.

“Avility” video processor from Akai: J%-
stick controls colors through bullt-in TV,

LCD and digital TV
Digital is the new buzzword in TV (PM
Electronics Monitor, page 30, Dec. "84),
Sony and Hitachi displayed models that
use digital circuitry o improve their
picture quality; Toshiba and Mitsubishi
apply digital technology for special ef-
fects such as screen-within-a-screen
viewing.

Now for sale in Japan. new 14-inch
($550) and 21-inch ($815) Sony TV
monitors use an outboard digital pro-
cessor (3815) that doubles the number
of vertical program lines for remarkably
improved resolution, Plans for .S, in-
troduction aren’t finalized. Hitachi's 19-
inch digital set ($685) limits itself to
eliminating ghosts.

Though the flat-panel TV suitable for
wall mounting 1sn't here yet, prototype
LCD color sets from Casio and Sanyo
indicate that the day of their arrival isn't
far off. Casio’s prototype showed 216
lines of horizontal resolution, with 288
possible (conventional TVs have about
250 lines: monitors have about 350).
The company says it will offer a 12-inch
diagonal LCD color TV late this year—
only 4 inches thick and priced around
$400

Computers and more

Japan's electronics makers have en-
tered the personal computer business
en masse after adopting a single oper-

| ating system. the so-called MSX for-

mat. Though underpowered by U.S.
standards {only 64K of RAM), the M5X
system is designed to interface with
other products, including videodisc and
the infant “Mavicography™ system,
which takes stll pictures on magnetic
disks instead of film. Again, stay tuned.

Like any carmnival. the annual Tokyo
electronics fairs have their freak shows,
and October’'s oddities included CD
jukeboxes, computer-and-TV naviga-
tion systems for cars—even a 10-foot-
wide hologram theater that presented
3-0 moving images. Quaint? Amusing?
In the world of consumer electronics,
one should never laugh too soon, M

e B-mm VLR by Toshiba's digital TV monitors second

Two-plece home/portabl
Sanyo is for standard, long-play recording. gram on a '+ or "Vu-size Inset wgnn.-

&
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Wouldn't you like to have a

new skill you could call your own?
Learn TV, audio, and video servicing
with at-home training from NRI.

Your can learn to service and repair
TV, stereos, electronic musical instru-
ments and amplifiers, car and portable
radios, record and tape decks, videocas-
sette recorders and disc players, almost
any kind of electronic equipment on the
market. And vou can learn to do it at
home, in vour spare time, without quit-
ting vour job or wasting time and gaso-
line on night school. NRI will train vou.
We've trained over a million and a quar-
ter others, with effective methods proven
over 69 successful vears,

Hands-On Training

NRI training is practical training
all the way. Throughout vour course,
voull perform hands-on experience proj-
ects that make theory come to life and
give vou real understanding.

Includes Both 25" TV and
VCR, Plus DMM and More
As part of vour training, voull
build vour own 25" Heath/ Zenith color
T a state-of-the-art unit with infrared
remote tuning, programmable channel
selection, and the incredible space phone

Learn by doing with NEI hands-on projects and
professional instruments that you use and keep.

for remote calling, You also get a front-
loading remote-controlled videocassette
recorder to play vour videotaped lessons
and learn about servicing this complex
instrument.

Youll learn troubleshooting tech-
nigues using a professional 3':-digit
digital multimeter, You'll use it when as-
sembling vour TV to check demonstra-
tion circuits vou build on the NRI Dis-
covery Lab, and in vour professional
work. Ifs the equipment and training
vou need for success,

Exclusive NRI Training on
Videotape
In addition to profusely illustrated
lessons, you get NRI Action Videocassettes
.+ . videotaped lessons that show you
graphic presentations of electronic sys-
tems, vivid closeups of servicing tech-
niques and professional “shortcuts” to
study and replay as often as you want.
Training For Success
NRI not only prepares vou to be-
come a top technician, we get you ready
for independence. NRI Video/Audio ser-
VICINE gIVes vou 4 greal new way 1o eirm
extra monev doing part-time servicing
for appliance and department stores

e

RS

building a good-paying new career with
an electronics firm . . . or even starting
vour own business. You can start small,
even part-time in vour hasement or ga-
rage, make the most of vour opportuni-
ties to grow into a successful business-
mar.

Free Ca!alqlg e
Mail Card Today,

Send the postage-paid card for our
free 104-page color catalog describing
our courses in full, showing all equip-
ment, lesson outlines, and career oppor-
tunities. It also shows other exciting
courses like Microcomputers, Electronics
Design, Industrial Electronics, Digital
Electronics, and more. Mail the postage-
paid card today for vour copy, and see
how you can make the most of your tal-
ent. If card has been removed, please
write to:

NRI SCHOOLS
MecGraw-Hill Continuing
d Education Center
1. 3939 Wisconsin Avenue

e-‘:l Washington, DC 20016

L H)

We'll give you tomorrow.



DENNIS ESKOW

SCIENCE

WORLDWIDE

Snap, crackle and bam!

Early in 1984, eight West
German grainery workers
were killed when a cereal
grain silo exploded “‘spon-
taneously.” Spontanecus
explosions have been re-
ported at other grain silos

_t""

and at an oil pipeline in
Kuwait. Physical laws say
that the flashpoint of a flu-
id—grain dust and oil are
both fluids—decreases as
pressure goes up. With oil,
the flashpoint is relatively
low under normal circum-
stances, and static electric-
ity building up in the pipe
may cause the blast. With
grain dust. the flashpoint
goes down as it compress-
es within a silo and friction
between individual grain
surfaces builds up addition-
al static electricity, Thus, a
sudden static spark in a
grain silo where the flash-
point has been decreased
may account for the blast
Just how much fluid is
needed to make a given

-

volume explosive remains
a mystery. So does the na-
ture of a static spark that is
big enough 1o cause an explosion.
British scientists, working under a
United Nations grant, are beginning to
unravel the mysteries. Using a tank and

Bm.llh sclentists use metallic l]'JhEI'E to collect electrons to
help explain “spontaneous” silo and plpe explosions.

pipeline system, they are monitoring
the fiow of gritty materials. They al-
ready have confirmed that static sparks
build up in humid conditions,

Plastic charge

University of Pennsylvania researchers
treating polymer plastics with lodine
have created an inexpensive conduct-
ing material. One future use may be in
batteries. With plastic center cores in
dry cells, water solutions could be used
to conduct a charge instead of the
corrosive solvents in batteries today

Oversupply of methane

The amount of methane gas in the
Earth's lower atmosphere has in-
creased 1.1 percent in the past seven
years, says the University of California
at Irvine. Methane comes from plan
decay and animal manure, The buildup
of methane may become a serious
pollution problem.

Two heads better

No matter how much memory a com-
puter has, it can only work one step at a
time, Thus computers have been disap-
pointing mimics of the human brain
Now the Defense Department is experi-
menting with parallel processing
whereby dozens of computers do one
task. A central computer gathers up all
the data. Parallel computing may mimic
human reasoning in this decade.

Moon base rising

NASA stopped talking about establish-
ing a moon base five years ago. but is
now apparently considering a base for
the late 1990s. Scholars will submit
papers for a moon base meeting in
May. Watch this space for more.

Physics crash course

Brookhaven National Laboratory physi-
cists Arthur Damask and Arthur Paskin
recently used basic physical laws and
computer simulation to help clear a
teen-ager charged with vehicular homi-
cide, The case wrned on whether the
teen had been the driver of a 1972
Mustang that went out of contraol, killing
four other teenagers in the car. Calcu-
lating the inertial forces involved in the
crash. the physicists showed that the
driver would have bhad injuries the
passengers didn't receive becausa his
body would hawve struck the steering
wheel and windshield. (The restraints
were removed from the car). Using
anatomical studies and pure physics,
Damask demonstrated in court that the
driver would have injured several or-
gans and bones. Indeed. one of the
victims had all the injuries that could
only have been sustained by the driver
of the car. The suspect was acguitted,

Diamonds aren’t forever

Cornell University geologists doing re-
search on the melting properties of
carbon have stumbled onto an interest-
ing find. They had set carbon material
atop a tiny diamond anvil placed in a
pressure chamber. The pressure was
set at 100,000 times that of our atmo-

sphere. Then the carbon was .L;Iruck.|

with laser light briefly, producing tem-
peratures over 3.000° F. On examining
the anvil after the experiment the

An electron m

researchers found that a microscopic
furrow had been melted imo the face of
the diamond. The finding may help
confirm a theory that the Earth's lower
mantle is hiquid carbon. More impor-
tantly, the Cornell team has established
conditions under which a diamond sur-
face begins o melt. ™

aph shows diamond |
surface magnified 100 times. At 400x [inset]. |
the diamond is shown meiting.

e —— ——— == — — = — — = = ———— === e ——————_—
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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APPLIANCE

CLINIC

Dishwasher leaves its mark

We have a General Electric dishwasher,
Model GSD-281. serial No. 02-TP-
E76177-B. My problem is that some of
our dishes, when placed on the lower
rack, come out with black or gray
streaks on the bottom rims, or on the
edges resting on the racks. We've tried

i cleaning our the machine with bleach

and replacing the supply hose, but (o no
avail. We replaced the lower rack hut
the condition oy worsened. Would
you have a solution to this problem?
Your advice will be very much appreci-
ated. since the only way the streaks can
be removed is with "soft scrub” clean-
er. and our Lenox dishes won't tolerate
too much of this treatment. Thanks for
the help.—John Vicsak, Oriando, Fla.
It sounds as if something made of
metal or aluminum—a pot. pie pan,

cookie sheet, metal utensil—has come
in contact with the dishes either before
putting them in the dishwasher or dur-
ing the wash cycle. The metal object
has rubbed against the dish causing a
mechanical transfer of the metal 1o the
dishes, which leaves a gray or black
mark. This could also happen while
stacking or storing aluminum utensils

. with dishes or when storing soiled

dishes in a stainless steel sink.

To see if my suspicions are correct,
first clean all the marks from the
streaked dishes; try using a pencil eras-

made of meral

¢ ar or silver polish, Then put the dishes |
| in the dishwasher without anything
Put the dishwasher |

through a complete wash cycle, and |

check the dishes. I think you will find
that they come out streakless.

Freezer defrost won't drain
I have a Hotpoint refrigerator/freezer,
mode! No. 2CTFG314). serial No,
PB4826542, When it defrosts, ice forms
on the bottom of the freezer section. As
a result, I must unplug it every week
and clear the ice manually. The open-
ing where the melted ice is supposed to
flow out must be clogged. Can yvou tell
me how (o clear the drain? Thank
you—Leopold Feher, Miami

Your 1968 refrigerator may be suf-
fering from either a clogged drain or a
defective defrost drain heater. To check
the drain, unplug the refrigerator and
empty the freezer compartment. Then
look for the drain tube near the bottom
of the rear cover.

If you cannot see the tube easily, you
will have to remove the three screws
that secure the plastic fan guard 1o the

back cover. Remove the guard, then |

remove the four screws that hold the
rear cover and gasket to the back of the
freezer compartment. With the rear
cover and gasket off, you should be able
to see the drain tube.

There will normally be a small white
cap over the drain hole that is held in
place by a spring. The cap should not
be removed. Check around the cap for
debris that may be preventing the
water from draining, If you find that the
drain is not restricted, a defective de-
frost drain heater is most likely causing
your problem.

The heater is located on the under- |

side of the freezer compartment at the
back. To replace this part properly, you
must remove the doors and the entire
plastic breaker sirip. then slide the
freezer liner out of the freezer compart-
ment. This is not an easy job, even for a
service technician. The best thing to do
is have the GE service people come out
and replace the heater for you.

Old toaster repair

{ have a Toastmaster pop-up toaster,
Model 1814, serial No. A40£23682, that
needs new heating elements. The Jocal
appliance shop told me that parts for
this model are no longer available.
Have you any idea where | might find

parts for this toaster?—A. J. Clarrocca, |

Coraopolis, Pa.

Repair parts for your 35- to 40-year- |

old toaster are no longer available from
Toastmaster, However, there is a com-

’ pany in Cabfornia that services older-

model toasters, and they still have a
limited number of parts for old Toast-
masters, They tell me there's an 80 to
90 percent chance they will be able to
repair your toaster. Send it by either
United Parcel Service or U.5. mail to
Huff's Wholesale Distributor, 11742
East Imperial Hwy., Norwalk, Calif.
BOG50. Once they receive the unit

estimate for the repair,

Kenmore repair manuals
I have a Kenmore automatic washer.
model No. 725.50600, and a Kenmore
dishwasher, model No. 587. 761400. [
cannot get a repair parts manuval for
either. Not wanting to take them apart
without a guide. I'm stuck with two
unusable appliances. Can you help?—
Franklin Laversdorf, Reeseville, Wis.
Sears does sell repair manuals for
both your washer and your dishwash-
ar. Although the manuals do not cover
a specific model washer or dishwasher,
they are designed to provide a basic
knowledge of the operation of the ma-
chine, and cover in detail the repair of
most components used on any model.
Both include installation instructions
and service procedures. They are avail-
able at Sears repair centers, or can be
ordered through Sears stores, The part
number for the automatic washer man-
ual is 821462-D; the dishwasher man-
ual is B0OB353. Each costs about $6.
Sears also has manuals for its gas and
electric dryers, and compactors. M

Six free "How to " booklets tel
what's available in appliances, and how
to select features that sult your needs.

These 16-page booklets offer tips on
purchasing refrigerators, air condition-
ers, washer/dryers, ranges, dishwashers
and microwave ovens. In addition to
analyzing your needs, each booklet pro-
vides information on warranties, safety
and service. The six-sot package can be
obtained free by calling the GE Answer
Center toll-free at 1-800-828-2000.

If you have a probiem with any applianocp, send your
gquestian. along with the model and seral rembers, ro
Applience Clinke, Popuiar Mechanics, 224 Wesr 57th

: s 2 V Se, New York, &Y. 10008 Sorry, but ketters carknar
they'll test it and send you a written |

b answered individuaily, Probilers of ande sterest
will be discussed in this column
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Up. up and away

Battery-powered Electrojack
Puzshbutton control operates

Changing flat tires with a balky bumper
jack always used to ruin my day. But I'l]

never do that again. With Electrojack. |

the push of a button lifts my car.
Three versions of the power jack
cover most models: a scissors-style jack
for most foreign and midsized Ameri-
can cars, a bumper model for the rest of
the domestics, and a chassis model for
Mercedes-Benz. Just position the Elec-
trojack. plug the 9-foot-long cord into
the car's cigaret lighter and wyou're
ready to lift. A remote-control switch-

plugs into clgarette lighter and can lift up
chamzis model left. and bumper-style jack at right.

to 2 tons

box for lifting and lowering is connect-
ed to the jack. The S-pound jack will
safely support 2 tons for a spare tire
swap. Manual release also is possible
with a supplied hand crank,

Combine the Electrojack with a 12-
walt impact wrench and even the dainti-
est family member can handle roadside
emergencies unassisted, All models re-
tail for $79.95 at auto supply stores, or
contact Electrojack Inc., 8383 Wilshire
Blvd.. Beverly Hills, Calif. 90211

—N.5M

No-slip grippers

This hybrid tool combines an angled
slip-joint  plier with an
wrench. The Shift-o-fix has hardened
steel jaws that can be set parallel in
positions from closed-up tight to
1'fs in. wide. Once set with the
worm wheel, the adjustment
won't change until you re
set it. Plastic sleeves over
the handles cushion your
grip, and serrations help grip N
pipes or round objects firmly. Made by
Bahco. they're available for $17.95
postpaid from Speedy Products, Box

adiustable

Smart torquing

Baffled by the metric torgue figures in
your import-car shop manual? | can't
convert Newton-meters to foot-pounds
in my head either, so Sears’ brainy
electronic torque wrench ought to save
the day. Three operating modes allow
the wrench's LCDs to display the ‘
torque applied, retain the highest
figure reached in memory or
sound a buzzer when the pre-
selected torque is reached.

It's accurate to plus

or minus 2 per-

cent. Get it from

the 1984/85
Power and
Hand Tools
catalog for
80 —W.H.

Electronic torque
wrench offers choice of
foot-pound, Newlon-meter
and meter-kilogram settings.

Nylon hose clamps use toothed locking
grips and can be cinched down with pliers.

Toothy clamps

Little hoses like vacuum lines reguire
leakproof clamping just as much as |
radiator or heater hoses. Nylon Speedy
Clamps work great. Open the clamp by
twisting its jaws sideways. Clamp it by
pressing the tongue into the jaw, en-
gaging the teeth. The clamps come in
23 sizes from Yu in. to 2% in. A sample
pack costs 56 from Speedy Products.

o

1617, Jacksonville, Tex, 75766, or call positioning 1o prevent umwanted sfipping. | Box 1617, Jacksonville, Tex. 75766,

(800) 527-8651.—Angus Laidlaw Jaws grip round objects firmly. —Arnigjus Laidlaw
s = = = = il =]
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A true story by
Wilton Hildenbrand

I never made "real money” until [ quit
working for someone else and started my
own Duraclean business

"When | was with the New York City
Fire Department—with a wife, and three
children to raise—I felt | spent most of my
time putting out financial fires at home! It
occurred to me that [ could never achieve
the financial security and independence we
craved working for someone else. The
obvious answer—satart a business of our
own. But what? Sure, we had been able to

put a little money aside, but nowhere near
what it takes to start most businesses. |
looked for something I could get into with a
small amount of borrowed money.

So Easy to Get Started

"Marge, my wife, discovered the perfect
answer. She had run across a Duraclean
story—a message much like this one—and
we looked into it. Well, believe me, when
we saw the superior Duraclean service
demonstrated and found out what a low
investment it took, we were sald

"With a fireman's schedule, | was able to
start out in my spare time. (I didn't want to
burn all my bridges behind me.) Marge and
| mailed out company provided mailings
describing our service and soon the phone
began to ring. She made the appointments.

et

I rendered the serviee. When we discovered
how much money there was to be made in a
Duraclean dealership, | took early
retirement from the fire department.
Before long, I had to hire part-time
servicernen. Soon, profits paid for our first
van. Now most of the work is done by our
four servicemen. Marge schedules the jobs,
sends out mailings and does the
bookkeeping. | do the job estimating,
special spotting jobs and contact new
prospects.”

Now at this point you're probably asking
vourself, what is this Duraclean business
Wilt Hildenbrand keeps raving about? Well
guite simply, it's 8 unique, superior system
for cleaning upholstered furniture, rugs
and carpets (don't confuse it with “steam
cleaning” or ordinary shampooing
methods), It not only cleans but restores
and revives colors. It does not wear down
the fiber or drive the dirt into the base of
the rug as ordinary cleaning methods do.
Instead it /ifts out dirt by means of an
absorbent dry foam.

Today the Hildenbrands provide cleaning
for banks, country clubs, churches, offices,
hotelz, motels, funeral parlors, theaters and
homes.

Carpet and furniture stores gladly
recommend Duraclean to customers. It
helps them close sales. 45% of the
Hildenbrand's business is from customers'
referrals and repeat orders

‘This IS the business
that turned our
dreams into reality”

Low Cost Investment

Would you like to have the freedom and
independence enjoved by the Hildenbrands?
You can. Let us send you the facts. Mail the
coupon, and you'll receive all the details,
absolutely without obligation. No salesman
will ever call on you. When you receive our
illustrated booklet, you'll learn how we
guide you STEP BY STEP te get customers;
and how to convince your customers {o
recommend additional customers.

You can choose from three dealership
options. One starts as low as $3,%00 down.
Full cash investments range from $3,800
to 819,800, Financing is available for
those who qualify.

Send for FREE booklet

Send in the coupon today. With no
obligation, we'll mail you a 32-page booklet
explaining the business. Then you, and you
alone, in the privacy of your own home can
decide. Don't delay. Mail the coupon now.

Learn the facts before you decide.
Mail coupon NOW.

Duraclean
International

The first step—send for FREE Booklel loday!
Duraclean International
5-171 Duraciean Building, Deerfield, IL 60015 |

Without obligation send free booklst that tells I
how | can have a Duraclean business. No

&>
Yoo

galesman will call. I

| i | PLEASE PRINT} |

el l Address I
\n_-_,_..,._q_"_uil. hrail e I Chy — l
e ) s 2 4



Start your own money making business!

Make up f0°122° an hour-
gven while learning! 7z

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!
Mever before have money-making opportunities been so No Extr@ |ncluded With Your

great for qualified Locksmiths., MNow lucrative regular Cﬁ’t Loecksmith Training
lock and key business has multiplied a thousandfold as

millions seek more protection against zoeming crime. BEEAHMR
Yet thera's only one Locksmith for every 17,000 people! srd BECURITY
HYBTERME

Start Collecting CASH PROFITS Right Away
Youre “in business ready toeam 35 to %1250 an hour
a few days after you begin Foley - Beizsaw's shoricud
training. Take advantage ol ‘odays unprecedenied op
ponfunities 0 locksmitreng  for year - round EXTRA
INCOME in spare tme — or fullbme in a high-profit
business of your own Hundreds weve raned have done
it So can YOI A |_-;J:~. plus professional Key Machine

RCiudEs & special
suppises CNLY Roley- Bl :.aa ;-"e-s

given you with course 58 plus prachce malerials and EuCh exiensive Ira

equipmant. plus simple i lerale-:l lessons, plus exper Su- TEAy Sp ING TR 2

perision, plus pusiness-buiding  guidance will enable g rary

you 1o KEEP THE MONEY COMING IN!' Ideal for retwe ADVANCED Lacksmithing!

ment — good jobs. oo Huwt R to change cnénEinﬁiunI;. inl;

stall and service Safe, Vault an

SEND FOR EXCITING FACTS—MNo Obligation Bank Safe-Deposit Box  locks.

Disedrrgr what's i Locksmifheng for you — how Foley- E!-:l saws Mashar You learn-by-doing on the locks

LoChsmilh-8oarowved Dammg can give you the skill you can depand on that we supply. You'll find It

o EARN MORE — ENJOY LIFE MORE fag{mat.nl and highly profitable

work

ALL SPECIAL TOOLS
AND EQUIPMENT INCLUDED!

'-{:.N\“-' gy = i

L A -k
e T Y
ll-.i’&}" =
T ! =
=

Hundreds of Foley-Belsaw trained men
have succeeded in this fascinating
and highly profitable field .

“Before envoliing | cbeched
otber cowrres and alie aiked
Jor advice from several

lockimerkhs in my area. They
all said yowrs way fop
and bay the most

t

THIS PRO KEY S0 2
MACHINE IS h“z -
YOURS TO KEEP! <% st ortcoutyespon

veriainle Key
Machine.
“I always Find out all about it! Send for FREE Facts TODAY!
wanted fo be i Just fill in and mail coupon below (or RUSH
busimess for myself send posicard) to receive full information F[}I_,E'; EEL.SA“ ]"JST] TUTE
:::”:—'" i am and details by return mail. DO IT TODAY ! EGUPEN" 10513 Field Bidg., Kansas City, Mo, 64111
mhi e
Pl B There is NO OBLIGATION and NO SALESMAN Will Call—ever!
WiFRFE IR, =
FOLEY-BELSAW INSTITUTE
David Fairbrother—Iave s Lockimith Service I Hus“ m“ m" Tnnlv 10513 FIELD BUI:HIHG l
Milwaukee, Wiscomsin 53209 FOR THIS FACT-FILLED KANSAS CITY. MISSOURI 64111
1 opencd my own business, spare YES, please send me the FREE bookiet that
time, seven months after | enrolled and %"‘Eskl"'l".n:.‘a“ about starting my wn business in
made a profit of $329 for the first week.” ARCRERANINE, | KRNI MO 3 A0 DU S
2 B. A. Deberry Litrleton, Colorado I mTl i l
-
“Mo more hard, nasty work for me. Telis how you guickly - ERESSSS
Mow | have my own business and with frain “:'1"" *T"“"“ boss Address I
hardly any effort 1 average around 550 ‘u': aﬁ[ﬁ:f';“:ﬁ::‘""‘u: e e
aday. Thanks for my new stan in life.” your owm PLES complets City = =
Sam Walker Prichard, Alabama details o our T0-Day i for your I
NO RISK Trial Offer!  ©0PY tadayl Sate = Iip
- YOUCan Do It ToO! k on s s s s e s o o o o s o s ol



NORMAN BECKER, PE.

HOMEOWNERS’

CLINIC

I will soon need new shingles on the
roof of my house. The problem is [ have
solar panels for my hot waler heater—
three panels, each about 3x6 ft—
mounted side by side in the center of
the roof. They are held 6 in. off the
surface by brackets bolted through the
roof. Roofing contractors claim that
since they can't get under the panels,
they can't guarantee a watertight roof.

I've thought of two ways to solve the
problem but both have disadvantages,
The first is to remove the panels while
the roofing is being done. This involves
unbolting the brackets, draining the
antifreeze solution from the system and
unsoldering the copper pipes that carry
the fuid in and out Then the system
waould have to be recharged by a pro-
fessional, since it must be done under
pressure. The second method would be
to box in the panels and effectively
close off that part of the roof. | want to
avoid this because a great deal of heat
is generated under the panels and I've
read of roof fires caused by wood
drying and igniting. | haven’t been able
o figure our any easy way to do this
job. 1 hope you can help.—Leonard
Bailey. Somerville, N.J1.

There's no easy way to solve your

Roofing under solar panels

problem. Apparently your solar panels
were installed without considering the
eventual need for reroofing. This is a
problem of great concern to the roofing
industry, and should also concern any
homeowner contemplating the installa-
tion of solar panels. Panels should be
mounted on brackets that provide suffi-
cient clearance on the underside, and
between the panels, to enable a roofer
to install a new roof.

Either of your solutions will solve the
problem. If you remove the panels,
however, be sure to remount them on
brackets that provide adequate
strength as well as clearance. Accord-
ing to the U.5. Department of Housing
and Urban Development, solar panels
are subjected to uplifting force by wind
striking the undersides. A panel array
should be built to withstand wind gusts
of at least 100 mph. These gusts result
in an average wind load of 25 pounds
per square foot on a sloped surface.

If you decide 10 box in the panels,
strip the existing roof shingles down to
the deck so the box/roof joint can be
flashed in the conventional manner.
Installing louvered vents on the sides
will prevent excessive heat buildup
under the panels.

SERVICE TIP
e, . BV
" N\, HEATING ™ b
< H_‘: CABLE

EXTERICR
ELECTRICAL

OUTLET

BOX

Electrical heating cables Installed along
the roof edge and in gutters can prevent
roof leaks caused by an lce dam.

For maximum effectiveness, heating ca-
bles in guiters and along the roof edge
should be turnmed on when a snow or ice

leaks when the lce begins to melt. Tied
into an exterior electrical box, one cable
can be run as a single circuit for both
gutter and roof edge. For longer dis-
tances, two separate circuits can be used
to melt snow and ice. De-icing cables are
available at local electrical supply stores.

Attic vent requirements

The June 1984 Homeowner's Clinic
{page 46) said the effective openings
for attic ventilation should be "'1/300 of
the attic floor area.” In May 1983 (page
24). it said that the minimum amount of
free air ventilation should be 17150 of
the area. Apparently one is incorrect,
unless I should be considering one half
of the openings at the top and one half
of the openings at the bottorn, in the
soffits. | intend to buy and install the
ridge vent type illustrated in your June
1884 article. Please clarify.—Michael
Caruso, Trenton, Mich.

Most houses today have insulation in
the attic that has a vapor barrier on the
underside, facing the heated portion of
the house. When there is a vapor barri-
ar, the ventilation openings should be
1/300 of the attic floor area. With no
vapor barrier, the openings should be
1/150 of the attic floor area. If you
intend to install a ridge vent. also install
soffit vents for adequate circulation

30

Condensation on glass door

In the winter, we get a lot of moisture,
and even an fce buildup on our sliding
glass door. This causes a growth of
mold in the carpet. and the plaster
around the door has peeled and cracked
off. Is there a way to prevent this?—&E.
Claar. Roaring Spring. Pa.

The problem stems from too much
heat loss through the door, which
causes excessive condensation build-
up. Reducing heat loss will reduce the
condensation. Although you didn't say.
it sounds as if you have a single-glazed,
aluminum-framed, sliding deor without
a thermal break between the interior
and exterior surfaces. The purpose of
the thermal break is to cut down heat
loss, which in turn, reduces condensa-
tion. Because of the extreme tempera-
ture difference between indoor and
outdoor glass surfaces. there will be
more condensation on a single-glazed
door than one that's double glazed,

If yvou don't use your sliding door

—

during the winter, you can reduce the
condensation by covering the outside
with large plastic sheets mounted on a
wood frame. The plastic can be re-
moved in the spring and reused the
following winter. If you use the door
during the winter, consider installing a
storm door over the sliding door.
Another possible cause for the exces-
sive condensation is high indoor hurnid-
ity. This can oceur in a house heated by
a warm-awr furmace equipped with a
humidifier that isn’t functioning proper-
ly. Check the humidity in your house,
with a hygrometer; for average winter "
heating, indoor relative humidity |
should be about 25 percent. ™ |

Do you have a home-maintenance or repair problem?
Serd it o Howseowisers” Clivic. Fopoler Mechanics
224 West 57th Se. New York NY. IO0IS Lerters
cannod be answered individually, but problems of
wide interest will be dscessed 1 the colummn, For
maoare home-repar and mamtenance help et P
Honwe Care Guwicte, 5485 postpand, Send your ordens)
to Popular Mechanice Box 1004, Radio City Sration
New York, NY. 10101
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Monte Carlo

Everything you think a car
should be, Monte Carlo still is.

It's called love at first sight. What other car conjures up such
contrasting images of sheer luxury and restless power?

Monte Carlo will impress you the mament you lay eyes on
it. Even more so when you turn the key and hear 4.3 liters of
electronically fuel-injected energy rumble to life under the hood.

Monte Carlo’s suspension system helps translate patchy " I
pavement into a quiet, controlled driving experience. With A .
cushioned seating for five, Monte Carlo is perhaps the most R ¥
comfortable car you'll ever ride in.

At your Chevrolet dealer’s, buying or leasing your new
Monte Carlo is as easy as saying GMAC.

o Liet's gl of together,,  Duckle up
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THE PM

WORKBENCH

Does lack of space
force you to store tools I
under the kitchen sink

or at the bottom of a

closet? You can end

toal clutter with Shop-

keeper. a cleverly de

signed wall-hung cabi- I

net that provides

storage for tools, ac
cessories and hard

ware. Two space-sav-

ing designs  are

| available. The Maodel l

300 ($80) measures
gx18Y:x31 in: the «
Model 500 ($100) Compact

keepers are available at hardware
stores and home centers. For details,

'Space-saving tool storage organizer
et R, |

organizer measures only 19 in. wide when
shown is G 10'/:% 48 closed. The cabinet Is constructed of impact-resistant polymers.
in. Both feature a back Features include a fold-down, dual crank worktable'vise.
panel with hooks, tilt-
out storage bin, small parts drawers
and a fold-down worktable/vise. Shop-

write to Armow Group Industries, Mar-
keting Dept, 100 Alexander Ave,
Pompton Plains, N.J. 07444 or call toll
free 1-B00-526-9011.—J1.T.

Select-a-speed grinding

A new variable-speed bench grinder
has been introduced by Sears. The
Model 19213 ($70) is equipped with a
sliding switch that allows you to select
the wheel speed, up to 3,800 rpm,
depending on the work being per-
formed. The grinder's two 'fz X B-in.-
dia. aluminum oxide grinding wheels
are powered by a direct drive motor
constructed with permanently lubricat-
ed sleeve bearings, It's available at
larger Sears stores and through s
1984-85 tool catalog. Contact Sears,
Roebuck and Co., Sears Tower. Dept.
703-PM, Chicago, Ill. 60684 —J. T.

Novel knife design

Stanley’s new Swivel-Lock utility knife
enables you to change blades quicker
and easier than ever before and without
using a screwdriver. To change blades,
depress the button on the handle end
and swing the knife case apen, The die-
cast aluminum knife comes with three
blades, has a seven-blade storage com-
partment and is curved for a comfort-
able, sure grip. The Swivel-Lock knife is
available at hardware stores and home
centers for $4.15. For more informa-
tion, contact William Shanahan. The
Stanley Works, Box 7000-PM, New

Britain, Ct. OB050.—J.T,

Masking windows with tape before
painting has been simplified by Wag-
ner, 1770 Fernbrook Lane. Minneapo-
lis, Minn. 55441. Glass Mask is a liquid
masking solution that comes with a
sponge applicator. Run the 1'/#in.-wide
applicator along glass to leave behind a
thin, wax-like film. Glass Mask pro-
duces about 700 linear ft. of solution at
1'e in. wide. It's available at paint and
hardware stores for about $7.—J.T.

Liquid masking solutlon has a sponge appll-
cator and a snap-on carbon steel scraper

[top) the solution to glass before

painting. tip controls applicator.
Update

Heat "N Strip

Black & Decker's Heat ‘N Strip electric
heat gun was shown in the Oct. ‘84 PM
Workbench with an incorrect price. The
Model 9751 heat gun sells for about
$49. Accessory nozzles (§7.49) and
scrapers ($5.49) are also available,
Contact Black & Decker, 3012 High-
woods Blvd.. Raleigh, N.C. 27625.

Micro I lathe

Inquiries on the Micro I lathe shown in
the Oct. ‘84 issue, pg. B0 should be sent |
to Caldwell Industries, 3619 Bear Lake
Dr.. Kingwood, Tex. 77339. Inquiries
previously sent to Caldwell's old ad-
dress will be forwarded by the Postal
Service.

If pou"ve come Across 8 new product with some special
features, Ief us know abour . Write to PM Work-
bench, Popular Mechanics, 224 West 57th 5t New |
York, N.¥. 10018,
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VANTAGE.
THE TASTE OF SUCCESS

/ Cireat laste
/ with Low Tar.
f That’s Success!
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WORKSHOP
MINICOURSE

Using hot-melt glue

The hot-melt glue gun is a handy tool (o have around the
home and shop for joining just aboutl any porous material
The big advarmages of hot-melt glue are convenience,
speed and strength of bond

Conventional glues and adhesives take time to set and
cure, but things joined with hot-melt glue are ready for use
in only 60 seconds. And with the gun's narrow Up, you can
apply glue neatly in hard-to-get-at spots.

Because the bond is almost immediate, this glue is not
intended for large or complex constructions. The surfaces
10 be bonded must be joined within 15 seconds from the
ume the glue is applied; that's how long the melted glue
remains viscous.

But for small assemblies or repairs,
hot-melt glue is unbeatable because it
requires no clamping. This makes il
particularly helpful in shop work invaly-
ing irregular assemblies that are either
difficult or impossible to clamp. such as
those shown in the photographs. Cured
glue remains pliable, so squeeze-out
can be trimmed with a razor blade.

The glue is waterproof, so it can be
used for outdoor as well as indoor jobs
And by inserting hot-melt caulking
sealer cartridges, which are also avail- | .y _
able. indoor and outdoor caulking jobs ;

| o b scccmplinad wesy an e, ket Rowe s o fagle mxtiese.  Anther e, sosbg dacormivs g
lyv.—Rosario Capotasio makes the repalr without clamping damage.  away from edges to avold squeeze-out,

stick form.

i : .

Crown molding can be joined to make a Odd shapes, like pentagon, require precise Fingers are the only damps you need for
frame without clamping. Glue two cormers, cuts, but assembly Is easy. Wax paper pre- Iregular assemblies. Parts need to be held in
keeping assembly square, Add last piece. vents squeeze-out from sticking to table. place for only &0 seconds.

To attach corner reinforcing blocks, first join  Eliminate the gap that usually results when Next., resaw directly on the joint line so the
the ralls or aprons together, let dry. then joining mating curved pleces: First. tack kerf straddies both pleces. This will efimi-
press glued block into place. add-on plece to work with hot-meit glue. nate any gap when you reglue.
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Radio Shack
High-Performance
Autosound

at Affordable Prices

New! AM/FM Stereo Cassette
With Dolby*B Noise Reduction

Superb power and performance at a great low price! You get 12 watts
per channel, Dolby NR to silence tape hiss and extend dynamic
range, separate bass and treble, plus a loudness control to enhance
the sound at low volume. There's also a metal-CrO./standard switch,
locking fast-forward, FM mono/stereo selector, and a switched power
lead for adding accessories. Compact "DIN" size fits in dash of most
cars. Come in and discover “affordable” high performance. #12-1911

New! 80-Watt Equalizer/Booster

40-watts per channel plus complete tonal
control dramatically improves your car stereo.
Fourteen pushbuttons in seven bands let
you boost or cut frequency response. Fader
control, bypass button, input/foutput jacks.
84-LED equilization display,

LED power “on" indicator. 95
Mounts easily under most

dashes. #12-1870

A DIVISION OF TANDY CORPORATION 300 Qne Tandy Center,

Includes everything you
need for installation.
Speaker cable, mounting
hardware, trim plate,
rubber gasket and nose-
piece in GM and Ford
styles, instructions.

. B5A-549,

ort Worth, TX 76102

| Send for Our FREE 1985 Catal
Radio fhaek | .roswommen
|

Fricas apply at participating Radio Shack siores and dealers I MName
*TM Dalby Laborakores Licensing Conp, | Address Apt.#
| City State Zip




MORT SCHULTZ

CAR
CLINIC

GM'’s oil policy debated

Your September Car Clinic item abouwt |

GM's latest motor oil requirements
(0il's"” well, page 22) sent me o the
owner's manual for my 1885 Buick
Electra. Much to my surprise. you arc
right. SAE 10W-40 ol 1s verboten.
Your article states that GM says the
reason Is piston ring sticking due to
deposits. Is this something new? Does
it only apply o GM engines? Does

| using synthetic ol change the picture?

I am an AMS/Q. dealer and have
wsed SAE 10W-40 synthetie oil in every
car I've owned singe 1873 've never
had a single problem. Can you shed
maore light on this development ?—Hob
ert V. Hamilton, Santa Cruz, Calif,

Yours is typical of dozens of leters
I've received since this item appeared. |
hope the following answers will help
clarify matters:

B s piston ring sticking because of
deposits left by il something new?
Mot according to GM, The company has
suggested for some time that owners of
GM cars use SAE 5W-30 or SAE 10W

30 instead ol SAE 10W-40. However,
only recently did it make this manda-
tory to keep warrantios from being
voided,

Some people at other companies |"ve
spoken with contend that the piston
ring story I1s a smoke screen,  Thers 1s
even more VI (viscosily index) improw-
er inmaost brands of SAE SW-30 ol than
there is in SAE 10W-40 oil. and it's this
additive that causes deposits,” one en
gineer told me. According to this per-
son, GM's real reason for outlawing
SAE 10W-40 has little to do with piston
ring sticking.

“The truth involves GMWM's efforts o

| meet CAFE (Corporate Average Fuel

Economy) requirements,”” he contends
"By using oils other than 5AE 10W-40
in engines tested for fuel economy by
EA, GM is able to squeeze aut a few
maore tenths of a mile per gallon. But the
oil used in tests must be made a manda

tory condition for owner operation, oth-
erwise tests wouldn't be valid. This is
why GM has made it a condition of the
warranty that SAE bW-30 or 10W-30
be used. Once an owner's warranly
expires, switching 1o SAE 10W-40 oil
would have no il effect on the engine as
far as we're concerned,’

B Does the requirement apply only [o
OM engines? Yes, although Chrysler
"recommends’” o in "85 VHs again o
meel CAFE specs

B [Does using syothetic ol change the
picture? No. To keep the GM warranty
in effect, the oil you use must be SAE
SW-30 or SAE 10-30—synthetic or not

Fwd rear tire wear
The rear tires of my 1983 Ford Escort
have worn badly in 25.000 miles, The
car dealer blames the tires. the tire
dealer blames the car, and I'm left
holding the bag. What now?—lohn
Carey. Youngstown, Ohio

You touch on a problem that's been
affecting front-wheel-drive cars regard-
less of make. IU's called diagonal tire
wear

Typically. wear starts as flat spots on
inner andfor outer tread surfaces and
spreads across the face of the tread at
an angle of about 45° Often, drivers
become aware that wear exists by a
humirning noise from the rear of the car.

What can you do about it? If wear
st too far along, keep tires in use, but
have tire and wheel assemblies bal-

anced, Then. cross-rotate the four of |

them. That's right! Cross-rotate—egven
though they are radials. Move the right
front tire o the left rear. the left front
tire to the right rear, the left rear tire to
the right front. and the right rear tire to
the left front.

If worn tires have to be replaced. put
the new tires on the front wheels and
cross-switch the tires that were on the
front: that is. right front to left rear, and
left fromt to right rear.

Other things you should do are make
sure tire pressure is correct. have rear
wheel bearings adjusted as spelled out

AUAAYS CONNECT CABLES IN THE
PUMERICAL DRDER [ =2-1-4)

15T JUMPER

/ ALWAYS BEMOVE CABLESBY
~ REVERSING THE DECOMNNECT ORDER -
[4=-3-2-1)

Eye bawling

When winter arrives, many of us will use
boosters to jump-start engines having run-
down bateries. [ know—there's nothing 1
can tell you about using a booster, so I'll
direct my remarks to the other guy to keep
him from becoming one of possibly over
14,000 people who will suffer serious eye
injuries this year resulting from exploding
batteries. Last year, says the MNational
Society 1w Prevent Blindness, 14,238 fall
into this category.

when boosting a battery is to observe
these precautions:

B Make sure the car with the dead battery
and the one giving the boost don't touch
one another.

8 Never connect the NEG jumper cable
directly 1o the NEG 1erminal of the dead
battery. Find a spot that's at least 12 in:
away—an alternator or air-conditioner
bracket, or a bolt head is sunable.

® Connect and disconnect cables in the

Tl

The best way to prevenl an accident numerical order given in the diagram.

in the service manual, and have a wheel |
{Plosise burn fo 409
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If vou're like a lot of people, vou seek out
hobbies and leisure activities that reflect your
personality and creativity. Thats why many
have found woodworking to be the perfect
outlet. It lets you express your creativity from
the first time you pick up a piece of wood.
From the simplest knickknacks and tovs to
elaborate wall units and bookcases, itsa
hobby where a project's completion is only
the start of the rewards.

It’s the glow that comes from seeing the
reaction of family and friends. It's the warm
feeling you get from projects you give to your
church or favarite chanty to raise funds. Its
knowing that what you made truly reflects
your personality, far more than ready-made
goods ever could,

Shopsmith® can help you be the
best possible woodworker.

Al Shopsniith we have the tools, the products
and suppon you need to fully explore wood-
working as an outlet for your creativity.

Take the Shopsmith MARK V, for
instance. The onginal multipurpose wood-
working tool, the MARK V gives you the
five most needed power tools — a table saw,
vertical drill press, horizontal boring
machine, dig.n: sander and lathe — in one
compact unit. It's an entire woodworking
system, with precision, adaptability and
quality built in. So, with very little practice,
youll be able to concentrate on the enjovable
aspects of woodworking — and leave the
labor to the machine,

All the accessories and know-
how you need.
The MARK V is only part of the Shopsmith

story. We can also supply you with almost
every woodworking product and accessory

you need. Take advantage of the convenience
of shopping by mail or stop by the Home
Workshop Center near vou for products,
education and invaluable free advice.

Your satisfaction is our goal.

We back all our products with an ironclad
guarantee and warranty. There's a toll-free
number you can call with your woodworking
questions and problems. We're committed to
your woodworking education through
owner'’s manuals, classes, seminars, maga-
zines and catalogs. All this is part of the
Shopsmith Difference, the best reason 1o
make Shopsmith your home workshop
company.

Ask for FREE Information and
Booklet.

To find out more about the rewards and the
satisfactions of woodworking, call or mail the
coupon below, Well rush voua Free

MARK V Information Kit plus a copy of
“How To Determine Your Best Power Tool
Buy.”

Special Bonus! FREE Magazine
Subscription!

If you act now, as a special bonus well enroll
you in a one-vear FREE subscniption to
HANDS ON, The Home Workshop
Magazine. Chock full of ideas, project plans
and do-it-yourself advice, this magazine is
yours when vou call toll-free or retirn the
coupon below. You're under no obligation.
Do it today!

Call toll-free 1-800-821-2108
In Nebraska, 1-800-642-8788

Shopsmith Inc.
The Home Warkshop Compardy

BSA0 Pon Avenue
Dayton, Ohio 45414-2587

EShopamih, Ine . R4
Shopsmnb® it a regeciered mademark of Shapsnich, |ee

Quality woodworking iools made n the 1S A

O YES, please send me a FREE Information Kit, a
copy of "How To Determine Your Best Power Tool Buy" and
enroll me for a year's subscription to HANDS ON,

Auddnras

Lty

Snie fp

O 1 currenity cwn & Shopamith powesr 1oal.
Mall bor Shopamith, Ine., &6 Poe Avenoe, Davion, Do 454548. 3551
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$1000 A Month With Just A Hack Saw!

Yes, you can make 51000 a
month and more with just a
hack saw in your spare time.

Will | Get Rich?

No, you will not get rich,
but you can make over 31000
a month in your spare lime
and have a ball doing it.

1 tried all those **Get Rich"™
gimmicks that are advertised,
that mever tell you anything
until you've sent them your
$25, and then you find out
their gimmicks were not for
you. Well, I've tried them all
and I"m still not rich.

All 1 ever wanted was
something | could do in my
spare time with my hands,
make a little money and en-
joy myself and not have to
buy $3000 worth of tools or
merchandise to do it

Believe It Or Not

1 found the most enjoyable
and profitable business
working with my hands and
the only tools | use are a hack
saw and measuring tape. The
really nice thing about it is
any man, woman or ten-vear-
old can do i,

© Philip E. Brancato Sr, 1982

What Do I Do?

| make beautiful indoor/
outdoor P.V.C. pipe furni-
ture. Such as chairs, lounges,
tables, swings, and all kinds
of baby furniture out of
P.V.C. pipe; even hirdhouses
and feeders. P.V.C. pipe
furniture is the hottest selling
furniture on the market
today, because it is unique
and beautiful and will not rot
or rust and it will virtvally
last a life time.

_Profir Unbelievable!

The fantastic part of this

business is the profit.

Just go look at some of this
furniture in the stores and see

some of the unbelievable
prices it is selling for.

A chaise lounge that cosis
$62.25 in material and three

hours of work is selling for
over 5189 in the stores. 1 can
sell my chaise lounge for
anything | think my labor “ is
worth.
_Where can you buy
the P.V.C. Pipe?

You can buy the P.V.C,
pipe from any local hardware
store to start. Plus | will sup-
ply vou with the name and
address of one of the largest
manuflacturer of pipe, Ntting,
cushions, and rable tops who
will sell to vou at wholesale
prices and vou do not have to
buy a minimum amount. You
can buy one cushion or 50
plus | will supply vou with my
shop manual and six detailed
shop drawings with pictures
and measurements ol six dif-
ferent designs.,

shop drawings?

Mo, you don't need my
shop drawings unless you
want 1o save hundreds of
hours of trial and error work
and thousands of dollars that
| had to spend before I finally

found the right design and
measurements and tricks 1o
the manufacturing of P.V.C,
pipe lurniture. | only wish
that when | started, 1 could
have bought these shop
drawings and | would have
gladly paid $100 for just one
of them.
I will pay you!

Yes, | will pay yvou $25 for
any unigue design shop
drawing that I can use in my
collection and workshop
manual,

How do you srart?

1) Decide if you like 10
work with your hands to
create things and wanr o
mrake norney.

2) Can you afford $12.00
for my shop manual and six
drawings.

3) Send me your name and
address along with your
check for $12.00 1o:

Philip E. Brancato Sr.
P. 0. Box 237 P10
Riverview, Florida 33569
(B13) 677-6948

Please allow about

weeks for delivery,

[wi

CAR CLINIC

{Continued from page 36)

alignment specialist check all four
wheels. Make sure he is equipped to
perform rear wheel alignment

When you take your first ride afier
doing all this, you may notice noise and
vibration, especially if you keep original
tires in use, Not o worry, The condition
will disappear as the abnormal wear
pattern smooths itsell off

To keep rear tires from again falling
victim to diagonal wear, maintain cor-
rect tire pressure and cross-rotate tires
every 7.500 miles.

In search of Biobor

In the July 1984 Car Clinic under the
item titled Sidewindin® cntter (page
18), vou started that a biocide additive
will rid diesel fuel of bacteria and fun-
gus that can clog the fuel system. You
mentioned in particelar Hiobor, made
by U.S. Borax Co. I've searched. but
haven't been able ro find this product
Could you tell me who sells it?—IEd-
ward Hertz. Cleveland, Ohio

Biobor J.F. is available at many boat
marinas. However, since my last report
on this problem and the use of a biocide
to control bacteria and fungus growth.

40

P CAR CARE

A bomb waiting
to explode
Here's another wintertime warning “'ev-
eryone” knows—yet it takes its toll of
victims ewery year: spinning tires when
pushing another car stuck in snow or mud.
An explosion can result when a wheel on
the pushing car's drive axle spins freely.
The free-spinning wheal tums at almost
{got this) twice the reading on the speoad-
ometer. If that speedometer reads 35 mph,

which it often does in the car giving the
push, the free-spinning wheel is going
around at about B0 mph. This sets up high
centrifugal force on the tire, which can
gxplode. The resull may be damage (o the
vohicle, and Injury to anyone standing
nearby.

new events have occurred that are
impartant to owners of vehicles having
diesel engines,

More has been learned about the
damage caused by microorganisms,
which use diesel fuel as a source of
energy. As they feed and multiply. they
alter the fuel chemically, producing

acid and sludge that can clog fuel filkers
and cause metal fuel system compo-
nents to corrode, Symptoms of bacteria
and fungus contamination are enging
missing. engine noise. rough idling,
loss of power on acceleration, stalling
and heavy black exhaust smoke,

U.S. Borax now has available a bio-
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cide specifically formulated for automo-
tive diesel engines. It is called Biobaor
Diesel Doctor and is less concentrated
than straight Biobor J.F, It is therefore
easier to use.

If automotive stores in your area
aren't yet carrying the product, you can
write to U.S. Borax and Chemical Corp.,
Box 75128, Sanford Station, Los Ange-
les, Calif. 90075.

At the bottom of things

Is there a solution for rear end bottorm-
ing exhibited by my 1983 Flymouth
Reliant when two or three people ride
in the back seat? The rear suspension of
this car leaves much o be desired
when I'm carrying passengers.—John
Homn. Independence, Chio

You can go one of two routes. You
can install heavy-duty shock absorbers
that are equipped with a helper spring
ar air lift device. Or you can order a
Polyair Bag Kit (part No. 4271374) from
a Chrysler dealer.

Placed inside the rear coil springs
and then inflated. these suspension
devices will do a very good job of
preventing rear-end sag whenever pas-

SERVICE TIPS
B GM says 18983 models with 2 .5-liter
EFl engines and four-speed manual
transaxles that perform badly until
they're warmed up may need a new
computer FROM. It's part No. 1226480,
B Chrysler handles cold-engine stalling
differently fromm GM. The condition is
liable to strike a car equipped with a 2.2-
liter carbureted engine. Chrysler says to
increase the fast idle speed to 1,850 rpm
if the car has an autamatic transaxle—io
1,700 rpm if it has a manual. TSE 14-23-
84 spells this out.
B A clunk from the rear suspension of an
Escort, EXP, Lynx or LNV, heard espe-
cially when going over a bump at slow
speads, is curable. Your mechanic should
retorgue rear suspension fasteners to the
spacs given in TSB 84-16-24. He should
then install a new upper shock mount kit
{part No. EAFZ-18198-A).
B All AMC/Jeep/Renault models should
use an improved brake and cluich hy-
drautic systen fluid (part No
B082200215).
B A GM 1983-84 model with 1.8-liter
engine that has oil running down the side
of the flter may be sending false signals.
' The leak is probably coming from the
galley plug just above the filter. If so, the
plug is not sealed properly. Remove it.
Clean the plug and plug hole threads.
Then, apply thread sealer, install the
plug, and tighten 15 to 18 ft.-Ib. torque.

DO YOU HAVE A CAR PROBLEM?
Just ask Marr abour it Send your gquestion o the
Car Clinic. Fopular Mechanks, 224 West 57th SL.
New York NY. 10018 While letters cannot be
answered individeally, problems that are of general
interest will be discussed in the columin

POPULAR MECHANICS & JANLUARY 1585

sengers are riding in the back of a K-car
orwhen the car is pulling a small trailer.
The Polyair Bag Kit will cost approxi-
mately $50.

Lighten up

The choke light in my 1982 Pontiac
Trans Am comes on frequently. for no
apparent reason. If I switch the ignition
off and then back on, the light will often
go off.

Can you tell me what's happening
and whar to do about it?—Ken Rudd,
Akron, Ohio

If you haven't done so already, install

a new choke relay which has a lower
voltage rating than the relay originally
installed in this car. You can get it at the
Pontiac  dealer under part No.
14039662,

If you already have the new relay in
use, you should start to look for a
problem with the altemator. Altermator
performance is extremely easy to
check.

Next time the light comes on, put the
transmission in NeUTRAL and briefly rev
the engine. If you see that the light goes
put, the alternator's causing the trou-
ble. You'll very likely find a bad bridge
or diode. ™
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High-climbing mountain bike

Chainrings of Montare mountain bike are slightly oval-shaped to ald In hard climbing.

When we ran our last major article on
mountain bikes (Biking The Badlands,
page 82, July ‘84), the Montare, built by
Fisher Mountain Bikes. arrived too late
1o be included. In a separate test on this
bike, we found it to be an outstanding
example of an all-terrain bike with
excallent balance and quick. responsive
handling. Gary Fisher along with Tom
Ritchey are the pioneors in mountain
bike design, and the twbe set, all
chrome-moly frame. frame geometry
and detailing are experience-proven
An excellent climber, the Montare

uses Shimano Biopace chainrings.
Slightly oval in shape. these front
sprockets help even out the pedal
stroke during hard climbing. For more
weight distribution over the rear wheal,
the seat tube angle puts the saddle
closer to the rear axle. The Montare is
one of the few bikes we've tested that
gives you the feeling of being able to do
almost anything you want, The bike
retails for 3678, and is available at
select bike shops. Or write to Fisher
Mountain Bikes, 1501 San Anselmo
Ave., San Anselmo, Calif. 84960,

4

Fish for the record

MNew 5tren Class Line |5 designed to break as
close az possible to record class limits

If vou're into fishing for world records
rather than for a fryer to be flipped in a
pan of melted butter, DuPont has a new
fishing line for you. Stren Class Line, a
nylon monofilament line, is enginesred
to hreak as close as possible to the
world record line class category limits
of the International Game Fish Assn.

Stren Class Line owes its precise
breakload strength to a number of fac-
tors, including the use of laser micro-
meters during the manufacturing pro-
cess. The laser measures line diameter
during manufacturing for a highly uni-
form product.

The line will be available in pound-
test ratings for the most sought-after
IGFA world records—1 kg, 2kg. 4 kg. B
kg, 8 kg, 10 kg and 15 kg. It's available
in 100-, 250-, and 2,400-yard spools at
sporting goods or fishing shops.

| gest

1985 Gun Digest

Why did Gary Cooper use a Luger and
not a .45 in his legendary portrayal of
Sgt. York? You'll Aind the answer in the
1985 edition of the Gun Digest. You'll
also find a com-
prehensive  185-
page catalog sec-
tion of gquns and
gear for the shoot-
ing sport. All told.
the "85 Gun [i-
has 488
pages, including
over three-dozen
feature  articles
covering every-
thing from gun
history and black
powder weapons
o guns in the
movies. Other tid-
bits include how
to safely shoot ae-
ral targeis with &
handgun, and why fast-draw enthusi-
asts load 38-cal. wax bullets into .22-
cal. revolvers, The Gun Digest sells for
$14.85 from DBI Books. One Northfield
Plaza, Northfield, 11l 60083,

Meter
e e
— running
Did you know that

you risk foot, leg,

hip and back inju-

ry when jogging?

If you weigh 150 |
pounds and your
strides measure a
5on the RunAlert,
you are impacting
the ground at five
times your body
weight, or 750 |
pounds on each stride. A new impact |
meter called RunAlert weighs 2 ounces
and clips to your running trunks or belt,
Set the meter for a specific foot impact
force. and the unit sounds a waming |
beep if you exceed that force. It's all

explained in the booklet that comes |
with the $29.95 impact meter. Run-

Tronics Corp. is at 1301 Shoreway Rd.,

Belmont, Calif. 94002. ™
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Advertiaement

Save Gas, Save Engine with ‘POLY’

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

WHAT IS POLY? “Poly™ is short for
polytetrafluoroethylene (TFE) It is the
slipperiest substance known to man (1981
Guiness Book of World Records, p. 188).
The Petrolon Corporation, makers of
Slick 50, has invented a way to perman-
ently bind this slippery chemical to your
engine with one treatment. All you do is
add one quart of Slick 50 to your oil dur-
ing oil and filter change. By reducing
engine friction, Slick 50 increases gas
mileage and horsepower and reduces
engine operating temperature, thus caus-
ing your oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO 1 KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest”
magazine (March/ Aprl, 1982, p. 35)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.™
Researchers at the Franklin Institute
Research Laboratory, after applying a
powerful ultrasonic cleaning process to a
Slick 50 treated engine, were surprised at
its permanence. They stated, “We actually
expected the Petrolon Slick-50 TFE Resin
coating to alse be removed, but later
found it was still there.™

The FAA (Federal Aviation Adminis-
tration) has fully accepted Slick 50 Air-
craft Piston Engine Treatment (F AR,
#33.49). An FAA test simulating 1400
hours of engine use (equivalent to about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity g experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.9% for light and
heavy loading respectively. The senior
engincering researcher at the University of
Southern California in San Diego stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university.” The Space Shuttle
Columbia uses the chemical “poly” in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

LT
N-ENGINE
. §* COATING

I

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on lelevision station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Shick 50. Six
months later the oil was drained from
each vehicle, and the cars were driven
without the oil plugs for about a half hour,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available, If
you are still skeptical, send 52.00 to defray
printing and postage costs, and we will
send you additional, more detailed test
information, etc.

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minuies
before oil and filter change, add engine
flush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of oil
less one quart. Add one quart Slick 50,
drive for 30 minutes, and leave it in the
crankcase for 1,000 miles. As the engine
operates, the oil carries the polytetra-
fluoroethylene between the parts where it
is burnished into the pores of the metal,
Once impregnated, it is 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,

WILL IT WORK WITH MOST
OILS? Yes, Slick 50 will work with all
petroleum-based oils and all synthetics
that are compatible with petroleum-based

oils. An exception is graphite oils. How-
ever, once an engine is treated, you can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 507 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RV% really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
“lubrication starvation” that all cars expe-
rience when first started before the oil has
a chance to circulate. Up to 909% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $34.95, less than the cost
of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
No! Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer’s engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind to have both
an APl (American Petroleum Institute)
and an SAE (Society of Automotive Engi-
neers) rating imprinted on the package, It
also has a S5F-CC-CD scrvice
classification.

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions makes
Slick 50 easier to sell than many other
products. Free dealership information is
sent upon reguest.

Free engine fMush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information,
call toll-free 1-800-525-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 S. York St., Englewood, CO 80110.

O | enclose 344,95 « 84,00 shipping and handling.
O 1 want 2 or more (free shipping and handling)

O Check Ocop O Visa’ MasterCard
Card Mo Exp. Date

ame

Addros

{Gave street address of powibsle (ar s delivery)




Here's the latest how-to for fine wood-
working: Cabinetmaking, Furniture-

building, Built-ins, Veneering, Lami-
nating, Panelling, Joinery, Finishing,

'@ Woodworking projects, much morel

992 p | = Thousands of
ILLUSTRATIONS!

Special COLOR SECTION showing fine
hardwood grain patterns actual size!
Plans for power tool jigs! Handy

training manuals of all time!
Now completely revised
and better than ever!

—
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= Nearly

1,000 pages.

= Big 74" x 8%" lormat.
* Thousands of

To get your 992-page copy of

« CABINETMAKING & MILLWORK

.. MAIL ATTACHED CARD TODAY
= i
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1$ giant woodworking classic shows you fow!
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as your welcome to Popular Sclence Book Club

i %ﬂﬂ‘ﬂ REVISED SECOND m"

“""“"’339 95
Make a drawer for a kitchen cabinet » Veneer a table top »
together a bookcase » Read blueprints « Sharpen a hand saw « =_~_;___-
Turn a chair leg on a lathe »+ Make a scale drawing « Bleach e -
wood » Install drawers, doors in built-ins = Make a skeleton
frame for a cabinet « Make rabbet joints, dado joints » Select the
best wood for every job = Bore holes at an angle with a drill
press = Apply plastic laminate to a countertop = Order lumber =
Much, much more!

CABINETMAKING:
AND MILLWORK v

NEWLY REVISED SECOND EDITION

If you're like most do-it-yourselfers, you probably do most of the rou-
tine woodworking jobs around the house yourself and pay to get the
fancier work done. Yet the real satisfaction of woodworking comes )
from doing those fancy jobs yourself: muaking a wa]l of handsomely
graincd built-ins . . . wood- cglancllmg an entire room. .. constructing a
mblew:thaper!‘ecﬂy matched veneer top. Yes, Lgﬂumm all of these
fancy jobs yourself even without experience w you've got a copy
of CABINETMAKING AND MILLWORK as your guide,
Thousands of show-how plciures guaraniee success!

This excellent, 992-page volume is a complete education in
fine woodworking. It teaches you exactly how to do every step of
every woodworking job you'll ever want to do. Thousands of ex-
planatory pictures, charts, assembly drawings, finishing illustra-
tions, construction details and more make this book very easy 1o
use...cven for a novice! (Think of the money you can save by
building, repairing, finishing and refinishing all kinds of home
woodworking projects yourself!)

Super clear how-to on tools, wood | construction
materials, finishing and moch more!

CABINETMAKING AND MILLWORK is such a giant how-to book
that it takes more than 1700 separate index listings just to tell you
where to look for each step-by-step answer. You get more than 200
pages on how to use hand tools, power saws, shapers, routers, drills,

machines, lathes and more, including how to sharpen and
care for tools and make a varicty of jigs for power tools. More than
300 pages of specific construction plans for built-ins, kitchen
cabinets, room dividers, tables, bookcases, furniture of every

eesCriptiont. includes A-to-7 wood finishing section!
You get more than 100 pages of step-by-step how-to for all kinds of
! fine hardwoods and practical softwoods, plywood, composition,
! hardware, plastic laminates, etc. There's much, much more on how
to read blueprints, how to make construction drawings, estimate
costs, purchase materials at big bargains, plus up-to-date information
on metrics. Every detail you need to know is given the complete,
clear-cut treatment in this excellent do-it-yourself book. You'll use it

for years as one of your favorite “handyman tools™ bargains 1 choose from. To Start e bargans
& Ly i cormi [ way, mail the enclosed
If card is missing write to: pusmgaﬁn &.ﬂmmmmm

POPULAR SCIENCE BOOK CLUB P.O. Box 2006, Latham, N.Y. 12111



DANIEL CHARLES ROSS

DETROIT

LISTENING POST

Eldorado and
Riviera for ‘86

Shown here are some of the first clear
pictures anywhere of the Cadillac El-
dorado and Buick Riviera. A few major
changes in the cars are immediately
apparent,

The Eldo. expected late this year as
an ‘86 model, will finally receive an
overdue trimming of about 16 in. from
its wheelbase, 20 in. in overall length
and drop about 600 pounds. The length
reductions are due in part to Cadillac
wrning its engines to an east-west, or
transverse, layout, The manufacturer's
new engines are expected to include
Cadillac’s exclusive 4 1-liter aluminum
V8 that, along with a Touring Suspen-
sion, could put the new Eldorado firmly
in the sporty car zone.

The traditional Cadillac grille and
quad rectangular headlamps carry on
the Caddy look. New model interiors
can be expected to shape up as they
have in the C-cars—officially five or six
spaters, but best suited to a four-

passenger load.

The Riviera gets similar styl-
ing, but with a recogniz-
able Buick grille. It will

share engines and di-

mensions with Oldsmo-

bile's Toronado.

The Toronado will retain
the front-wheel drive it has
had from the beginning. but

The ‘86 Riviera was snapped along lts test route.

furuﬂhg—ﬂhphy:ﬁ.uadﬂmﬂlhddyht

returns o a concealed headlamp
scheme not seen since the 1065 debut
model. With its new wheelbase a tim
108 in. and overall length down to 186
in., the Toronado will, like other GM-30
cars, be considerably lighter than the
model it replaces.

The Toronado's smooth, rounded
“character lines’" and uncluttered style
are reminiscent of the new, smaller
GM-20 Olds Calais and Pontiac Grand
Am fwd cars, so fuel economy ought to
be improved. The car's performance
will be good: The Toronado's standard
engineg will be Buick’'s 3.8-liter, multi-
port, fuel-injected VG.

Setting a Precedent

Shown below is the designer's original
rendering of a brand-new vehicle from
a brand-new manufacturer. We've seen
the full-size clay model. and the picture
doesn't begin to convey the exciternent
of this vehicle.

The Precedent is a luxurious front-
engine, rear-drive van/flimo/touring car,
Its concept is s0 unigue that when
designers Alain Clenet and Mark Steh-
renberger went to DOT 1o get a rules

classification under which the wvehicle
would be built, there wasn't any, DOT
had 1w create a brand new wvehicle
designation—utility vehicle hatchback.

The six-seater will be produced by
Lands Motors Inc., an Elkhart Ind.

luxury van converter. It will have an
overall length of 221 in. atop a 200-in.
wheelbase. Track is 66 in., and the
Precedent is expected to trim out at a
curb weight of about 4,400 pounds.
Dick Guldsrand designed the chassis,

which has Chewy S-10 front-suspension
bits both fore and aft. for fully indepen-
dent suspension. Power is provided by
a 184-hp Ford 5-liter VB, coupled 1o a
four-speed automatic gearbox. Engine.
ransmission and headlamp assemblies
are from the Lincoin Mark VI LSC.
Being considered for later models are a
Chevrolet 5-liter H.O. VB and four-
wheel drive.

Taillamps will be mounted high in

the hatch for a distinctive style in

Precedent will use steel doors and a fiberglass-sandwich body to provide custom-van luxury without trucklike ride or styling.
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compliance with the new federal rule
for rear lights. Six bucket seats will be
mounted in three rows of two. with
considerable head and leg room for
passengers. Elaborate leather trim-
mings with wood insers, stereo, televi-
sion and telephone are in a mix of
standard and optional equipment.

Company president Fred Lands
thinks the Precedent could fill a niche in
the $35.000 to $40000 market for
people who want the luxury of a top-
notch van conversion without the fit,
finish. performance and handling of a
truck.

A-car converts

Hess and Eisenhardt, America's oldest
custom coachbuilder, is introducing a
line of GM A-car convertibles through
Olds, Chevy. Buick and Pontiac dealers
across the country, The neat-looking
ragtop Cieras, Celebrities, Centuries
and 8000s come with power tops and
quarter windows, as well as termpered-
glass rear windows with optional de-
foggers. The H&E boys claim that sub-
stantial reinforcing plates help to retain
“a high percentage of the original body
strength and integrity.”

Van poolers, beware

If you're a member of a van pool. the
[nsurance Information Institute says
you should give serious consideration
to the van owner's insurance. A serious
van accident involving a dozen or more
people could mean enormouws medical
costs and high jury awards in the event
of a lawsuit. “"Van drivers who are
uninsured or underinsured are inviting
financial calamity,” says the LLL

Van riders who ignore the question
of insurance leave themselves open to
extensive financial problems if they're
injured in a crash. In most states, per-
sonal auto insurance won't do the trick,
and a special commercial policy is re-
quired. .11 recommends that the van
driver have at least the minimum cov-
erage required by state law,

L.L1s toll-free Insurance Hotline can
give you further details. It's (B00) 221-
4954

Ear to the ground

Indy "85: Oldsmobile will provide a
customized open-roof Oids Calais as
the pace car for the 69th running of the
Indy 500 in May.

Resin wheels: Pontiac may offer plastic
wheels on some cars as early as 1987,
A development of Motor Wheel Corp. in
Lansing, Mich., the wheal is said to be
17 percent lighter than pressed steel
wheels, yet stronger and easier to
style. The wheel is made from fiber-
glass, resins and carbon fiber. ™
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HEE ragtops: Buick Century. Chevy
Celebrity, Olds Clera, Pontlac &000.

KYB's Gasea-just is the shock
vou meed. s patented high-
pressung construction provides
the extra pressure that adds up
toy unsurpassad road control,
Mo wonder Gas-a-just =
America’s best-selling
muonotube gas shock

EYB's Xube gas is the shock

ot wimd DS Jowe-pressune gas
construchion and patenied
walving resiilt i riding

cormiort vou can beel and af a
price you won't. Comfort and
value—a great o ombination,

Only KYB offers a choice in gas shocks. So,
for the right gas shock for you...

LOOKTO KY¥i=

Pioneers in gas shock technology

KYEB Corporathon of Amerca
901 Oak Creek Dvive, Lombard, llinos 60748
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The sport truck
taken to the max.

Chevy S-10 Maxi-Cab 4x4. This is a truck that
looks as good as it goes. Just add the Sport
option package and get front bucket seats, rear jump
seats and Sport Two-Tone paint. Plus you can
add chrome pickup-box side rails and grille guard with
fog lamps. But you get a lot of built-in muscle, too.
Powerful new fuel-injected Tech IV. The new 2.5
Liter Tech IV engine is electronically fuel injected for
more power and torque than last year's standard engine.
Shift-on-the-go Insta-Trac 4-wheel-drive system is standard, too.
For even more action, opt for a brawny 2.8 Liter V6 with
5-speed overdrive and a special Off-Road Chassis
Package with Delco/Bilstein gas shock
absorbers.
So go ahead. Load up your S-10 @vﬁ'
Maxi-Cab 4x4. Take it to the max. Pk A
And at your Chevy dealer’s, financ- o, <
ing or leasing your new S-10 Maxi-Cab F’
can be as easy as saying GMAC.

Tires supplied by varlous manulacturers
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“NOW

‘Soft bathtubs: A comforting expenence

Cold. hard bathiubs may eventually
become a discomfon of the past with
the advernt of the Soft Bathtub Co's
new soff tubs. The fiberglass tubs are
lined with an inch of plastic foam. A
durable, Nexible surface skin covers the
foam and resisis scratches and most
punciures

The tubs comee in 40 colors and threa
sizes, and can be equipped with an
eight-jet whirlpool system. The Person-
al tub, $1,180, measares 18 ¥ 32 % BD
in.; the Soaking tub. $1.326. is 20 ¥ 36
¥ B0 in.; and the spacious 22 %
48 X T2 in. Double Wide costs
abowut £2,100. The whirlpoaol is
an additional $1,650.

Call B00O-BB2-7638 for addi- |
tional information, or write to |
the Soft Bathtub Co., Box
81125, Seattle, Wash. 98108,

L | flexible skin.

This new comfortable bath-
; tub is lined with 1 In. of soft
2 plastic foam (left). The foam
is cowered with a tough,

Garage door insulation
If wyour ;gm‘age doubles a5 a winter
workshop. Stanley’s garage door insu-
lation kit may be for you. Foil-backed,
1'fz-in.-thick polystyrene panels fitted
with retaining clips snap onto door
sections to make your garage a warmer
place to work. Stanley recommends
having a professional installer adjust
door springs to compensate for the
increased weight due to the panels.
One kit ($100) coversa 7 X Bor 7 =
g-f1, door. Order through home centers,
or write Stanley Door Systemns, 1225
East Maple, Troy, Mich. 48084,

High-tech ceiling

Armstrong has added a new pattern to
its Headliner series of suspended ceil-
ing panels. The Hock Ridge panels,
shown here, measure 2 ¥ 4 L. and are
deeply scored to look like individual 6 =
6-in. tilas.

Armstrong now offers a 10-year
guaraniee against manufacturing de-
fects when purchasing the panels and
metal-grid support systern. Sold sepa-
rately, the components are guaranteed
for five years. The Hock Ridge panels
sell for about 95 cents per square foor,
including installation instructions, at
most home centers. For more informa-
tion. write Armstrong World Industries
Inc., Box, 3001, Lancaster, Pa 17604.

| Britain, Conn. 06050,

HOME & SHOP

Prestaining conditioner
Staining softwoods such as pine, fir and
spruce often results in blowching and
streaking due 1o
uneven grain pat-
terns. Minwax may
help the do-it-your-
selfer obtain a more
professional  finish
with their new
Wood Conditioner.
It's formulated to
assure even pene- |
tration of stain on
softwoods without
changing its natural
color, Wood Condi-
tioner is available in
pint ($4) and quart
(£6) sizes. Write Minwax Company Inc.,
102 Chestnut Ridge Plaza, Montvale,
M.J. 07645

SEEF (I o @IkEH
- M TR
-

....r

Self-closing hinge

What looks like an ordinary door hinge

is actually Stanley's spring-loaded
hinge, which closes a door automatical-
ly., The hinge is available in 3'+in,
($10.37) and 4-in. ($11.79) sizes.
Spring tension 15 adjustable or can be
relieved completely if the door is to be
left open. Each hinge comes with
mounting screws and an adjusting
wrench. For details, contact William
Shanahan, Stanley. Box 1800, New
™
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WE BUILD OUR STOVES WITHOUT COMPROMISE.

Most stoves and fireplace inserts built to-
day reflect a spirit of compromise. Styl-
ing is compromised for the sake of efficien-
cy, efficiency for ease of use, ease of use
for lower costs, While a spirit of com-
promise is, in the appropriate cir-
cumstances, very noble, we believe it has
no place in the building of fine wood and
coal stoves, Simply stated, we build our
stoves and fireplace inserts without com-
promise, because we believe that you
should not have 1o,

SAFE, STURDY CAST.IRON
CONSTRUCTION

All Conzolidated Dutchwest stoves are
buile enrirely from durable, virgin cast
iron. They are cast and assembled by
hand and sealed airtight. Each meets or
exceeds all national and local safety codes.
And now, every Consolidated Dutch.-
west stove can accept, at the owner's
option, a catalytic combustor, so that
it will meet anticipated safety and
pollution conirol requirements of the
1990 today.

EXCEPTIONAL PERFORMANCE

Consolidated Durchwest stoves employ
an intricate baffling system to encourage
secondary combustion, maximize and
direct heat rransferral, and rmit
catalytic woodburning. In a word, they
are exceptionally efficient stoves. Many
models can heat most to all of a typical s
home, and hold & fire 12 hours or more .
on a single loading.

EASY TO USE

Consolidated Dutchwest stoves do not let
?Du dwﬂ 'nk'hl:!': most lﬂthﬂ‘ﬁ -d{ﬁ - U0~
venience. Most models burn both wood
and coal. An ashbin and slide-out tray 55
make ash removal clean and easy. A ®
shaker grate, front and side doors, cook
top, probe thermometer, glass windows, £
and firescreen are among the other stan-
dard features.

F". R
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Compare Our Stoves With Any Others

Compare these features, standard on our most popular model, the Federal
Convection, with those on any other stoves

* All cast-iron construction

* Wood and coal burning
capabilities

¢ Ashbin with slide-out tray

* Front and side loading doors

* Double-chambered baffle

# Convection (circulating)
system {oprional blower)

* Catalytic adaptabiliry

FREE CORNING
CATALYTIC COMBUSTOR

To encourage everyone to take advantage
of the most important advance ever in the
rechnology of safe, clean woodburning, we
will be giving away a free Corning
Catalytic Combustor with every stove
purchased this spring. A Corning Com-
bustor can increase the efficiency of your
stove a5 much as 50%, while reducing
CREnsole huildmr: and smoke pallution 9%,
We are also holding over our 1984 pricing
until May 22, 1985. You can save up 1o $164.
Write or call for details.

* Glass viewing windows

* Firescreen for open fireplace
burning

* Polished cooking top

® Internal temperature guage

* Primary and secondary air

* Solid brass trim

* Available freestanding or as a
fireplace insert

Write or Call Today For
FREE CATALOGUE!

Use the coupon below or call toll-free!

1-800-225-8277 o
1-800-722-5556

{in Mass. call 617-747-1963)

'_H-u.l: rush me your FREE information package, including:
48- color catalogue, & copy of "The Stove Buyers Guide,” Stove Installa-
thons ke, skl om (e frat. Corising Crulytie. Combasor uller, sad Infor.

mation on how a stove can be sh directly to my home.

I I

I plan on purchasing 8 stove: I] within the next 60 days [ this season

I [l within the next year [ unecertain I

INm I

TN |

Il‘iw Stare Tip I
Send ro: I
Consolidated Dutchwest

Box 1019, Dept. 5PM1 I
Plymouth, MA 02360




Tufoil

YOU'VE HEARD ABOUTIT...
YOU'’VE READ ABOUT IT.../T WORKS!

Easier cold weather starting, better fuel economy,
better performance, and longer engine life.

For more than 20 years lubrication experts have been wrestling with the problem of
finding a way to combine PTFE, commonly known as Teflon® or Fluon®, with motor oil
to reduce friction. Finally a breakthrough was achieved. The result was a ISrtznduc:t that

is changing the way people think about lubrication — TUFOIL® for ENGIN

S. TUFOIL®,

added to your favorite motor oil is better at reducing wear, increasing power,
improving fuel economy, and enhancing overall performance than any engine

lubricant you can buy. Much better!

Furthermore, TUFOIL® will improve the efficiency and performance of standard
transmissions and differentials by reducing their internal friction.

At the suggested list price of $12.95, a little TUFOIL® goes a long way and pays for
itself many times over. Next time you change your oil, really change it! Add TUFOIL®.

Users i'fﬂ'ﬂ\'ﬂl!fﬂ III‘IISB TUFOIL — you will, too!
“There are lois of shick oils on the market but W ‘vefound one that does what it promises. . . TUFDIL works.

It stayed in dispersion and cut the fuel bill 10%."

Popular Mechanics Magazine, January 1982

“With 525000 engines generating in excess of 3000 HP. you don't take chances. Tufall ... | wouldn't run

without it.”

AL SEGRINI, Dwner/Driver, National Champion/Brul Faberge/Top Fuel Funnycar

“Lubrication engineer Franklin Reick succeeded where everyone else had failed. .. TUFOIL is a unigue,

different, but sale kind of Teflon/oil additive.”

Motor Age Magazine, April. 1982

Accept no substitutes!

Many have tried to combine PTFE or
TFE in motor oil. Only TUFOIL has suc-
ceeded. In all other products the PTFE
will settle out of dispersion and coagu-
late. Such products instruct, “SHAKE
WELL BEFORE USING". Many suggest
engine flushes and extended idling time
after addition. None of this is necessary

with TUFOIL. TUFOIL is easy to use!
Just add TUFOIL during oil and filter
changes.

With numerous U.S. and international
patents, TUFOIL is the only recognized,
stable combination of PTFE and motor
oil. TUFOIL is patented, insured and
guaranteed!

How TUFDIL Works

TUFOIL coats all the moving parts of engines with micro-
miniature particles of PTFE, the slipperiest substance known
to science. This coating minimizes friction well beyond the

capabilities of any other lubricant.

|

nly in the patented TUFOIL Emczss the PTFE particles are i
arge which causes them to i

repel each other so that they remain in dispersion. This i
dispersion serves two very important values. One, it prevents i
the particles from forming clumps which can clog oil lines i
and ofl filters. Two, il keeps surplus PTFE particles i
I

given a uniformly negative c

suspended in crankcase oil ready to replace any particles
dislodged from metal surfaces by the action of the engine's
moving H_arts. This is accomplished by means of a chemical
it which causes the dispersed particles to seek out and
continually coat metal surfaces as they become exposed.

agent

TUFOIL is Aeg. Th of Fluoramaes, ing
Tedion is Reg. T™ of Dupent
Fluon is Reg. T of B Americas, inc.

"US Palemis Mo. JSO0.656 4127490, &
4,224,773, Other LS. and Int], Pabents Pending

allow 3 weeks for delivery
Pirase ship

available on reguest

' Account Mo.

Enclosed is my. 0 Check for §
i Charge to my O Mastercard O Visa

Satisfaction Guaranteed

or Your Money Back

Amount §

¢ enclosed

Mame

Tel

— O Maney arder for §

Exp. Dale

Get new Tufail® at a special price of only $9.99 per 8 oL bottle (shipping
ncluded in contingntal Uinited Siates) Call 1-800-852-7800 for easy
ardaring through your Mastercard of Visa. In Mass , call 1-817-T82-1984.
O just complete the coupon below and forward with paymant Pleasa

—_bottles of Tufoil= at the special price of $5.89 per8 oz.
botlle. (Mass. residents add 5% sales fax.} Case and galion guanities

O Please send more information. My self-addressed stamped envelope is

RC Technology, Inc. 451 Walpole Street, Norwood, MA 02082

Address

i
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Fun with an old friend

FORD TEMIPO GLX

Sensible-almost sporty—family
transportation

BUICK REG@AL
T TYIPE

Red hot and trouble-free

OLDSMICBEILE
CUTLASS CRUISER

Back on the right track at last

 just took delivery of a hot Mazda RX-7, and we're
w:ulljng up the miles on our hard-working Ford
Tempo. Meanwhile, the turbocharged Buick Regal

T Type and Olds Wagon have been returned to their
manufacturers, and we've included a wrap-up report here.

Mazda RX-7 GSL-SE

You can't please all of the editors all of the time, but
Mazda's RX-7 GSL-SE comes damed close. Recently deliv-
ered to us well broken in, with 3,500 dealer-demo miles, the
metallic black Mazda wins universal praise from everyone
who has driven it. In every case the most repeated phrase is
“fun to drive,’” and the new SE package is largely responsi-
ble for that.

The leading attraction of this top-of-the-line RX-7 is its
13B twin rotor engine, an improvement that boosts output
from the 12A°s standard 101 hp to an inspiring 135. The 80-
cu.-in. 13B saw service 10 years ago in the RX-4, but has
been considerably refined since then. It features electronic
fuel injection (standard 12A engines still use a two-stage
four-barrel carburetor), auxiliary secondary power ports
that come into play only at high engine speeds and a tuned
port Dynamic Effect Intake tract design.

Performance improvements don't stop at the firewall,
though. The SE option has been upgraded to include 60-
series V-rated Pirelli P6 tires, 14-in. alloy wheels and
ventilated disc brakes on the rear as well as the front
Creature comforts in the package include air conditioning,
cruise control, multi-adjustable driver’s seat, a pop-up-or-
remove sunroof and an average-sounding radio/cassette
deck with graphic equalizer.

(Gas mileage in our first few tankfuls has hovered around
18 mpg, rather good for all the power available and the
thrashing about the car has seen. Complaints at this point
are limited to minor details: a too-loud rear wiper motor, a
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Aerodynamic Ford Tempa GLX: qulet, rellable, good family fun.

stereo speaker joystick control that is easily bumped out of
position and an alarming over-rev waming beeper. Proba-
bly due to its several-year-old design, the RX-7 also has
wind noise levels noticeably higher than more recent sports
car offerings.

The rotary engine is smoother than most of the four-
cylinder cars that pass through our garage. It makes
wonderful sounds when pressed, and has plenty of power to
allow throttle steering when desired. No doubt about it—
the 135-hp RX-7 is happiest as a tail wagger, and even with
light-touch power steering remains predictable and enter-
taining to throw around.

From the experience of the RX-7 owners we know, it
seems that the reliability problems of rotary engines are
well under control, and the gas mileage is much improved.
When you factor in the sheer joy of driving the super-quick
GSL-SE model, it has to rank as one of the world’s best
sports car bargains at $15,285 —N.5.M.

Ford Tempo GLX

When Ford introduced its front-drive Tempo compact in
May 1983, it was a radical departure from the rear-drive
Maverick it replaced. The new five-seat family car had the
tuberous aero look of Ford's radical T-Bird and SVO
Mustang. But would the aero lock sell to the family sedan
crowd? That was Ford's big gamble. After rave reviews in
our PM Owners Report (page 94, Dec. 'B3), we decided
we'd like to live with a Tempo for a while to see what all the
fuss was about.

We took delivery of a gray four-door some six months ago.
With only 1,000 miles on the odometer, it was barely broken
in. So far, our half year with the Tempo has been absolutely
boring—nothing serious has gone wrong with the car,
which is exactly what most people expect in the way of

{Please turmn to page 58)
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PM LONG-TERM CAR TESTS
{Continued from page 57)

reliable family transportation.

The Tempo is not very exciting or fast
(nor was it designed to be), but it has
willingly performed every task we
asked of it—from vacation excursions,
to the daily commuting grind, to just
gitting in airport parking lots: Such
reliability may not make for great read-
ing, but it would be appreciated by any
OWNEr.

The B4-hp, 2.3-liter pushrod Four is
the car's weak point. It's a regular
tractor motor, with just enough power
to get the job done, but hardly any left
over for fun. You've got to really row the
five-speed transaxle to get any perfor-
mance out of the car at all, but at least
it's faster than the automatic. For "B5,
Ford has rectified this power shortage
with an optional 100-hp H50 engine
with throttle-body fuel injection, freer-
breathing cylinder heads and a lower
3.73:1 final drive ratio (vs. 3.33 on our
test car).

Once past the flat spot in the middle
of its rev range, the carbureted "84
model is an excellent road car that
really likes to be driven guickly on
winding, undulating roads, despite the
annoying moan of the Michelin XA4 all-
seagson radial tires. Although the
175/80R13 tires tend to whimper when
pushed, they're big enough to provide
plenty of traction to make the Tempo
Move.

If you keep the windows closed, the
aerodynamic Tempo is an exceptionally
quiet car, and we were often shocked to
glance down at the speedometer and
find that we were going £0 mph faster
than we thought. The car's so quiet that
the speed just sneaks up on you. This is
where cruise control can keep you out of
trouble, and Ford's system is especially
handy, with its coast and ACCELERATE
buttons. Unfortunately, they're located
on the steering wheel spokes, where
they can be triggered accidently.

Qur test car had a headlight flashaer,
which we greatly appreciated, but no
rear window defogger, which is re-
quired by law on cars sold in New York
state, but apparently not in Michigan,
where this car was registered.

One staff member felt that the Tem- |

po’s interior, with its high window line,
thick pillars and wraparound aero roof
was claustrophobic. Brighter colors
might have cured that, but our test car
was dark gray with a gray corduroy
interior—a favorite combination at Ford
this year. Despite the grim color, the
upholstery has held up remarkably well
in tough family use, and shows abso-
hutely no signs of wear.

The car does have a couple of annoy-
ing traits. One is the harsh rebound
characteristics of the shock absorbers,

58

which cause a horrible thud when the
wheels drop into sharp depressions like
potholes or displaced paving slabs.

The other problem is a deceitfully
optimistic gas gauge that hangs around
the “F" level for over 120 miles, then
takes a plunge for the cellar. Two
staffers ran the Tempo out of gas when
they assumed that " meant "nearly
empty,”" Having run out of gas one
night near home, [ found that a 2%/+-gal.
can of gas would bring the needle for
our Tempo's 14-gal. tank to above the
“1/4" mark. The ‘85 Tempo has a new
15.2-gal. tank, and hopefully a more
accurate gauge.

Despite these minor quibbles, the
Tempo has provided over 6,000 miles
of reliable service. So reliable, in fact,
that we never thought to bring it in to
have three minor problems addressed:
a squeak in the steering column, a slight
engine stumble on cold momings and
fuel economy of “only” 22.4 mpg. But,
Ford insisted we bring it in: They fixed
the sgueak, and a carburetor adjust-
ment upped our average to 25.5. mpg
while eliminating the stumble. —W.H.

Buick Regal T Type

When we set out to test the Buick
Regal T Type, what we really were

Worn oil grinds your engine’s life
away at 200 strokes per second.

POPULAR MECHANMNICS & |AMNUARY 1985



testing was its turbocharged engine.
You readers, and we, wanted to know if
a turbo engine held up as well as a
normally aspirated engine. And we also
wanted to find out if a turbo engine
required extra special maintenance or
attention.

Now, after brutalizing our turbo-
charged Regal T Type test car for over
7,000 miles (probably the equivalent of
15,000 normally driven miles), we have
OUr ANSWers.

The Buick Regal T Type is one of the
hottest cars sold in the U.S. of A. With
200 hp on tap, this Regal will smoke the
rear tires from a standing start whenev-

er you want to impress the guys at Pizza
City. And, with the standard T Type
suspension setup, you can run rings
around most of the so-called sports cars
you'll meet at your favorite on-ramps.
This is a car that loves to be pushed.
And we pushed it.

So what happened? Except for a
mighty sore right leg—from pushing
down on the gas pedal all the time—not
much.,

The only notes in our logbook relate
to some things breaking on the car
itself, never on the engine. At 4,682
miles, we had to replace the fuse that
controlled the operation of the lighter,

ne'w life-saving fluid
_eases the grlnd

four car's engine is incred-
le. As.Mr, Goodwrench |
xplains, "At 55 mph. a
-cylinder engine makes
bout 14,000 piston

trokes just to carry you a
nile, Many engines may
ast over 100.000 miles—

r more than a billion-and-
-quarter strokes, Yet,

nary engines don't last

hat long. Too many of those
trokes caused wear. The culprit
puld be worn motor oil. '
Worn motor oil shortens your |
ngine’s life quickhy: It's fult of dirt.
vater, metal particles, gasoline and

ﬂIte:s New filters should help pro-
tectynurénglne too. Mr.
Goodwrench has qual- |
ity GM parts avatlable.
Plus he has the right

GM Coodwrench Mator Ol
meets or exceeds all
OM specifications for |
Ceneral Mptors cars and
light trucks. So ask for

| this fine motor oil by |

| Ceneral Motors whenever;
(—an-ofl change and Jubrication
| are recommended by your
¢ CM maintenance schedule”
While you're there ask Mr..
Gopdwrench to check your |

earty countless nther abmsn.ree. - equipment and training.
nd chemicals. = ¢ - GM training. He's .
What can help L= at participating L -
nake the differ- ¢ independent, | ¢

nce inengine GM dealers who

fe? Regular oil sell Chevrolets, |

hanges. New life- N3 || Pontiacs,

aving fluid. And chmm o N e Oldsmobiles, i,

he right motor oil...a fine quality Buicks, Cadillacs. g

il like GM Goodwrench Motor Gil. | GMC and Chewvy trucks.
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, G BUALITY
- SERYICE PARTS

| KEEP THAT GREAT GM FEELING WITH GENLINE G PARTS

radio and electric door locks. Also at
4,682, one of the sound system’s rear
shelf speakers fell out onto the trunk
floor, which may have caused the fuse
to blow. At 4,815, a tree got in the way
of the radio antenna and snapped it off.
And that's about it.

As to maintenance, we found out that
there is actually Jess scheduled mainte-
nance required on Buick's turbo engine
compared with Buick's normally aspi-
rated V6. For instance, since there is no
carburstor or distributor on the turbo
engine (it has electronic sequential fuel
injection and a computer controlled ig-
nition system), there is no such thing as
a carburetor or distributor adjustment.
The fuel injection and turbo units them-
selves require no scheduled mainte-
nance. Other items, such as oil changes
and sparkplug replacement, are identi-
cal to regular Regal VEs.

A recent bit of research by Runz-
heimer and Co. consultants shows that
there is a definite cost disadvantage to
owning and operating a turbocharged
vs. nonturbocharged car. Runzheimer
research says that it will cost you
$4,816 per year to own and operate a
turbo Regal vs. $4.299 for a normally
aspirated Regal.

We're sure that most of this differ-
ence comes from increased fual usage.
With all that power under our foot, we
used it. Often. As such, our average fuel
usage was 13.9 miles per gallon,
whereas the federal EPA ratas the Re-
gal T Type at 17 mpg city and 28 mpg
highway. Obwviously, the lighter your
foot, the better your fuel mileage will
be. We got as much as 20.5 mpg on one
tank and as little as 11.4 on another.

Another difference in cost of opera-
tion is that Buick recommends premium
unleaded fuel be used in their turbo
engines. And high-test costs more than
regular.

We liked the Buick Regal T Type a lot.
Everyone on the staff who drove it
raved about the car’'s performance and
handling.

No one liked the fuel economy. But, of
course, the Buick Regal T Type is not
meant to be an economy car. It's a
performance car, pure and simple.

If you want, and can afford to oper-
ate, a performance-oriented car, don't
be scared off by the horror ctories
regarding turbocharged engines. Based
on our experience with this Buick Regal,
turbocharged engines will stay together
and the maintenance is no more in-
volved than on a normally aspirated
engine. Turbos forever.—J.0.

Oldsmobile Cutlass Cruiser
Our trials and tribulations with the
front-drive Cutlass wagon were well-
documented in our last episode (see PM
Long-Term Car Tests, page 70, July
(Please turn to page 163}
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Test

The most fearsome killer in
airliner crashes is fire caused
by spurting jet fuel. According
to FAA statistics, it accounts
for 35 to 40 percent of all
deaths in accidents thal
would otherwise have been
survivable,

In order to ignite readily, jet
fuel must form a fine mist, as it
does when it spews from rup-
tured fuel lines under pres-
sure. Now an antimisting ad-
ditive, known as Awvgard,
prevents this, greatly reduc-
ing the chance of fire. The
additive, a particle-trapping

plane carrying untreated fuel bursts into flame as it impacts at
170 mph. It was launched from a ramp to simulate crash landing.

No fire follows crash of second
plane using Avgard-treated fuel.

potymer developed by ICI
Americas of Wilmington, Del.,
causes the fuel to thicken as
it's exposed to air, keeping it
from breaking up into flamma-
ble droplets,

Edlitor, Dernis Eskonw

Congrbutors. Sheldon M. Gallager, Frank Danidson,

Stewe Eskowy, lda Beck, Joel Rieman

&0

MOVIES

Flying
camera

In Neil Simon's new film The
Slugger's Wife, we loliow an
athlete as he rounds the
bases. The camera is always
just over the runner's head, so
the shot in the Columbia Pic-
tures movie is breathtaking. It
was made with a Skycam,
invented by Garrett Brown,
The motorized camera runs
along four cables that play out
of drums. By tightening and
loosening the cables, Skycam
can gain and lose altitude as it
shoots.

Channel
tunnel

England and France have
iong been talking about build-
ing a tunnel under the English
Channel, The main problem
has been the cost. During the
construction, Interest rates
alone would cost hundreds of
millions of dollars. But Taurio
Corp. engineer J. Vincent
Harrington has designed a
tunnel-building caisson sys-
temn thal promises to cul the
project time in half, and now
the French and English are
talking lunnel again. The cais-
son systemn allows engineers
o tunnel in opposite direc-
fions at the mid-channe! with
one caisson. That culs con-
struction tirme i half. I two
caissons are placed equichs-
tart from the channel center,
construction time would be
two-thirds sharter. A model,
made by the Stone and Web-
ster engineering firm of Bos-
lon has been shown 1o the
Europeans, and they like the
concept

CABLE TOW/ER (4l

TAKELIP DRUM (4]
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SPACE

Soviet shuttie
is a copycat

Are the Soviets about to
launch their own version of
the Space Shuttle? Defense
Depanment sources say it'sa
sure bet.

Reconnaissance  pholos
taken late last year caught
what intelligence analysts be-
lieved to be the recovery al
sea of a scaled-down Russian
shuttle prototype called the
space plane,

The Soviets are known to
be furiously buiding large
launching pads this year. An
unclassified Air Force report
says the Hussian shuttle looks
a lot like ours, but theirs is
much more massive (see
comparison sketches

bt e
S sheatile

Sl

thiars EATFIES

PM ART BY BRIAN SULLIVAMN

inget).
The Russian model . @
also has less lakeoff thrust, Nl

making it less maneuver
able than ours

AUTOMOTIVE

Highway
footprints

When you're hauling cargo on

INFLATHOMN FDEFLATION

[rodghat] i Duigpogect

5 AT

payhoad, bhul develops liess theust

445 cm? LS50 omd 1L&TT cmd
a truck, different road condi- ; ';'“”“’f‘*ms J‘“‘“"” SNOW . eSS
tions call for different tires. But ruck . S Mate Ex Ul . ,'“, o A st
AMC General is introducing a i . T o ket bl =
— et lerrange for handling various terrain.

military truck tire that changes
all that. The enhanced mohbil-
ity system (EMS) tire rides on a wheel that carries an air tank in
its hub. A tube from the tank can be opened to add air to the
EMS tire, expanding the tire's footprint. Uniike your car's tires,
these radials are deflated down to a point where they have a

Gas pump bits

Self-service gas will soon be
going to a new extreme, NCR
Corp. and Wright Express
have developed a gas pump
that serves credit card cus-
tomers automatically. Insert a
credit card, punch in a secret
code, fill the tank and you get
back your credit card and a
bil. Depending upon what
gas station you patronize you
can use anything from a bank
debit card to a Wright Express card, If you enter your odometer
reading when using the Wright Express card, you'll also get a
cost-per-mile statement with your monthly bills,

At the new
your credit card,
code and Al the tank.
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645 crr” footprint for highway driving. Or they inflate up to 1,250
cm? footprint for country roads, or 1,677 cm? for snow or mud
The Army is experimenting with the tires, which may see civilian
use within the next five years.

MEDICINE

Recounting
calories

Most food calorie tables used
today are based on data col-
lected at the turn of the centu-
ry when fresh foods were
dominant. Processed foods
may contain more calories
than their fresh counterparts.
Thus, Agriculture Department researcher CE. Bodwell has
developed a "live-in calorimeter.” The chamber's 1,600 sen-
sors measure various body funclions. By next year, the
calorimeter is expectad to update most calone chans,

Sclentist monitors a patient to

check calories In his food.
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MILITARY

Tt armored v

Cf‘.'!rl?l"f:vl.

establishment ||:-_-
Valkyr, shown above
10 soldiers at 1o
more than 60 rr.|--"-

30 .Jﬁuvl -\lr_]rP pro

peis the 'I cle over any ter
rain L-|__|-'|! tanks and cn,he'
armored vehic A-
TO's mainstay for European
defense. The .-=*'1::!-.'.-~- are
easier

on fuel than their ang ‘-,_,’"\'-‘. 5

The long-sought supersonic VISTOL fighter may become a
reality sooner than expected. Both McDonnell Douglas and
General Dynamics have announced plans 10 produce a

vectored-thrust interceptor that will combine Mach 2 speed
with the ability to move straight up and down like a helicopter

The Genaral Dynamics E-7, shown as a scaled-down wind
tunnel test model at keft, above, embodies a slightly modified
concept known as STOVL (for Short Take Off and Vertical

INVENTIONS

Odd hybrid lifts heavy loads

helicopter

roled nko

It's sort of a blimp
and arplane ail

one. Designed as a heavy
lifter for the o waustry

the Cyclo-Crane consists of a
gas bag surrcunded by o
wing-and-engine ciusiers on
outngoer sialks

For takeoff, the wir
engmne clusters turn en
wise and the entire 1

1g-and-

e

Q rotales

Small test model lifts 2 tons. l_arger vertions will haul !IE- tons.

on its honzontal axis, clawing
tself upward like a wverical
paddle wheel For forward
fight, the clusters swing
crosswise 1o provide honzon:
fal ift ang thrust

The control cab and load
wall hang from Deanngs that
allow the Dag [o rotate. It was
developed by Aero Lift Inc. of
Tillamook, Ore

AVIATION

We're walking
on the clouds

inventor Bill Watsorn, who
helped Paul MacCready build
the fabulous Gossamer Alba-
ross man-powered airpians,
has introduced a man-
powered blimp. The helium-
filled White Dwarf uses alumi-
num tubing for its fuselage
ribbing. A layer of sealed Da-
cron forms the air bag, The
pilet sits i an open one-man
cockpit and pushes pedals
that drive a movable propeller
shaft. Moving the propeller up
or down gives the While
Dwarf forward thrust as well
as the ability to correct pitch -
and yaw in flight. Directional 2

control is achieved with a
hand-operated  over-sized
rudder. it has o be large to

/e steenng stablity to the
siow-moving  blimp, Watson
sold the first White Dwarf to a
California comedian who bills
himself as "Gallagher.” He'll
use the arrship as a prop

PHOTOS BY JOFEL B

Man-powered blimp “White
Dwarf” has a sealed Dacron
body. Pllot sits in open cockpit.
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Landing). While it will be capable ol landing vertically, it will
makie use of a shor takeoff run to permit the carrying of greater
payloads. For vertical ifi, it will draw air in through auwtiliary
ducts in the top of its delta wing. This air wil then be
compressed and expelled downward 1o produce upwarnd
thrust. For forward flight, the ducts will be closed and the plane
will operate as a convenhienal rear-thrust jet

The McDonnell Douglas Model 278-3. shown in the arfist's
impression at right, above, is an advanced canard-winged
configuration designed around the same four-nozzle Pegasus

General Dynamics E-7 [facing page) gets vertical lift

from downward rush of compressed air through ducts

in wing. Duct doors, shown open here, swing closed

for forward flight. McDonnell Douglas 279-3 [above]

uses thrust-boosted version of famous four-nozzle Rolls-
Royce Pegasusengine that powers current Harrier jump

jet. Nozzies tilt down for vertical lift, up for forward thrust.

enging used in the current subsonic VSTOL Hamier, but with
added combustion chambers o provide supersonic thrust (see
Coming: Jump Jets That Break The Sound Barrier, page 59
June '84). Like the Harrier, f will bé capable of ventical takeoffs
and landings, but will have twice ils speed and payload

Vectorable enging nozzies—exhaust ports that tilt up and
cown o change the direction of thrust—will De used Dy both
fighters not only to shorten takeofts and landings, but also to
increase ther manewvernng agility i combal Bath prototype
planes could be cperational as early as 1990

Fighter for
the future

Grumman's exotic new far-
ward-swepl-wing X-29A (near
right), the first govermiment-
backed experimental figher in
more than a decade, has
made its public debut and will
so0n begin flight testing.
The radical front-swepl
wings, not practical on a su-
personic arcrafl until the re-
cent adven! of high-strength
composites, offer many
known aerodynamic advan-
tages owver conventional aft-
swept wings. Because of bet-
ter airflow confrol, they
increase ift, reduce drag,

save fuel, lessen the danger
of stalling and greatly improve
combat maneuvarability
Expected to cost up fo
$140 million, the X-289A pro-
gram is jointly funded by

Grumman’s X-29A |left] and futuristic concept [right) both employ stubby canards as well as forward-
swept main wings. Canards act as elevators, increase maneuverability and improve low-speed control.

Grumman and DARPA, the sion wilh forward-sweeping
Pentagon's Defense Ad-  tail fins. The X-204 may
vanced Research Projects spawn a whole new genera-
Agency. At far right. above, 15 hon of forward-swepi-wing
a Grumman coricepl for an  aircrafi—not only military. but
gven more radical future ver commercial as weil

Oops! Your tail is dragging

Ever wonder if the tall of an aidiner can hit the ground as the
plane rotates steeply for takeofi? Well, see lor yourself. The rare
gight at left is of Boeing's new T37-300 jeliner deliberately
dragging its tall on the runway as it atlempls a low-speed
takeoh during FAA cerification tests

The tests. known as Velocity Minimum Unstick measure-
rments. determing the slowest takeoft speed that will still parmit
an aircrafl 1o becomsa salely airborne. The tall, protected by a
wood skid, scrapes the pavement due o the low acceleration

But don't worry, folks, it only happens in tests

&
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You've read about the exciting success of
subliminal techniques in Time, Omni, Psychelogy
Today, Science Digess, the Wall Street Journal
and more. Mow, thanks to recent breakthroughs
by leading psychologists, you can put these
same innovative technigues to work in turning
your life around.

Maybe you want to read faster, improve your
Memory, increase your income, lose wm',gu,
build your self-confidence. These are just a few
of the accomplishmenis now within your reach.

The subconscious mind is a mysterious thing.
We're finding more about it every vear. It's not
like your conscious mind. Instead it soaks up
impressions. You'll be amared how fast the
success-mechanism within you makes big
changes in your life,

Subliminal Techniques Are
the Problem Solvers for
the 1980°s and Beyond.

Subliminal Stimulation is used today in
countless ways. For example, to lose weight.
m&t for one reason. They eat too much.
bt inal Techniques redirect eating urges so
hunger pangs actually disappear. You'll eat less,
yet be totally satisfied when you get up from the
table, The result? The weight loss you want.

Studies show that 95 out of 100 people who try
adiet plan put most of the weight back on. Why is
this? Because in their minds they still hear their
Mother saying “Eat, eat, eat!” You can use
Subliminal Stimulation 10 show your subconscious
wha's boss now,

Or take the person lacking in self-confidence.
This is the result of what happened to him or her
in early childhood. With these subliminal
techniques at work, your mind will realize you're
a valusble person. Self-confidence soars and
you'll be happier than ever before. It's a
wonderful feeling to be in control of your life,

Your Subconscious is Your Ally.
Let it Work Miracles for You
As It Is for Thousands Today.
Until recently, scientists were unable to
harmess the powers of the hidden mind. For years
we knew it controls our destiny. But the question
‘was: “How can we tap its strength?™
Through constant testing a breakthrough
came. The credit goes to some of the top
psychologists in this country. Their untiring
orts have enabled people of all ages, from all
?'llks of life, o enjoy exciting self-improvement
AL,

Every Tape You Select Brings You
Two Different Kinds of Stimulation.
On one side, subliminal stimulation. You
hear waves breaking on the shoreline, But your
subconscious hears more, There are subliminally
embedded messages at work—literally hundreds.
Chances are, you won't be able to hear them
consciously. Bul your subconscious will. And, it
will obey. Listen while you work, read, play,
relax, watch TV, or even while jogging or driving
your car. The sounds of the waves crealc a
pleasant background while abone or with others.
While you go about your activities, you'll be
fully awake and alert. Yet all the while your
subconscious will be lisfening and heeding.
Subliminal stimulation is 50 new that you

may not be familiar with it, If this is true, you're
in store for 8 wonderful experience. You see, it's
a completely natural process. A brief intro-
duction on each tape lets you know the exact
wording of the subliminal messages coming up.
It’s fun, exciting and totally worry-free!

Al Advanced Learning Systems we've eamed
the trust of forward-thinking people like you
nationwide. Atiention to quality keeps us in the
forefront of the industry. We're helping people to
lead better and more fulfilling lives, thanks o
today’s latest technical advances, unknown only
a few years ago.

You'll get all the benefits of subliminal
stimulation—and more. On the other side of
each tape is an audible hypnotic session. You'll
hear suggestions, affirmations, in a very real
sense “orders to your subconscious.” Yet all vou
do is relax. Put forth no effort whatsoever.
You're in full control. Both sides provide you
with an experience like you've never had before,
And the results are sensational, In fact, these
techniques are widely used by professional
therapists and hospitals.

Each side inspires you and revitalizes you, So
listen again and again. Yery soon you'll see an
exciting change in your life. This is why more
aware people—people who want more out of
life—are finding new happiness today. These
ERSP™ Subliminal Tapes are the long-sought
ANSWeET.

What Areas of Im
Do You Need? These Tapes Will
Surprise You With Dramatic Results.

By stimulating your subconscious, you'll feel
more youthful and dynamic. You'll get more out
of life—because you'll be programming your
subconscious to bring out all your hidden
abilities and resources. Instead of dragging
from one day to the next, each dawn will be the
ﬁ:t“ut' a4 new experience, not just “another

".

You'll capture opportunities so much easier
because {mr inner streagth, your subcon-
scious, will be working for vou, not against you.
You'll rid yourself of childhood-acquired hangups
and misconceptions about yourself, In their
place will be a truly new vou—a you vou'll like zo
very much more. You'll gain more happiness,
more fulfillment, and a better life than ever
before,

Order Today. Read about This
Special Money-Saving Offer:

Each ERSP™ Subliminal Cassette T sells
for $14.95. But during this Special Introductory
Offer to Popular Mechanics readers, the price is
only $9.95, You save 35.00 on each and every
selection.

But here's still more good news. You get one
FREE for every three you order! Just fill out
the No-Risk Express Order Form and rush it
back today, along with your check or money
order. Or use your Visa or MasterCard. You're
protected by ouwr FULL MONEY-BACK
GUARANTEE: We call it our “double-length”
guarantee for it's good for 60 days, not 30, If
you're not elated with the results the tapes bring,
return them for 2 full, prompt refund—including
the 52 shipping and handling.

“198] Advanced Learning Sysemu, Inc

7. Did you know you have a second mind?

TAP THE AWESOME POWER OF
YOUR SUBCONSCIOUS THROUGH

SUBLIMINAL STIMULATION

Prompt shipment gurranteed, Mail your order
today! Credit cand users, order

TOLL-FREE |
o) 1-800-227-3800

Corporate Offices: 818-¥92-0880

“DOUBLE LENGTH'' 60-DAY
FULL MONEY-BACK GUARANTEE
plus Lifetime Warranty against Defects

$W

| eck your choices and mail today:

OAl102 MEMORY IMPROVEMENT
I OAT104 PINPOINT CONCENTRATION
| 0A1303 DYNAMIC SELF-CONFIDENCE:

:ummz WEIGHT )
OA1 106 UNLIMITED MENTAL POWER
OAl101 READ FASTER
| OAlZ14 ENJOYING EXERCISE:
Have Fun Getting in Shape
: OA1310 STRESS RELIEF
OA1318 INCREASE PERSONAL POWER
| 0A1316 SELF ESTEEM:
| Feel Good About Yourseifl
| DA1203 STOP SMOKING
OA1309 MAGNETIC PERSONALITY
| OA1105 BETTER STUDY AND EXAMS
| OAI507 PROSPERITY: Financlal Success
| DA1304 DECISIVENESS:
I Stop Procrastinating |
OA1320 WINNING SELF-
| DA1502 SUPER SALES POWER
| DAI509 STOP WASTING TIME
| DAI508 SUCCESS NOW1 Get Ahead Fast
| DAI211 HEALTHY EATING:

Staying Off Junk Foods
| oa317 S-ELF-A!:&HTIVENESS
| DAT402 IMPROVING RELATIONSHIFS

| OA1208 SUM THINKING
OAl411 MORE ENJOYMENT IN SEX
S Maioe

| DAI401 ATTRACT LOVE Contact
| DA1206 RESTFUL SLEEP: Insomnia
DAl 306 FREE YOURSELF WORRY

I 0A1302 PROBLEM SOLVING:

Creative Dreami
| OA1301 HFENERGY & EN'I'IIRJSHSM
| OA1315 THINK POSITIVE]

| DAS001 PANASONIC SLMLINE
I CASSETTE RECORDER 3539.95
I Regular 514.95 each,
| Now, if you hurry, only $9.95 each. |
| ¢¥ ,CHOOSEONEFREEFOR,
|¢#¥ ;S\ EVERY THREE YOU BUY |
| nﬁ SuUBTOTAL |
I‘“ Califormia reudents s &45% wles L
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Tm nearly universal use of electronic ignition
systems has totally changed the traditional tune-
up. Gone forever are the days when a knowledgeable
home mechanic could solve almost any ignition
problem with a test light and a feeler gauge. Gone,

100, is the periodic parts-replacement ignition tuneup.

In their place are some regular maintenance checks
and the sometimes complex fault-finding procedures
that are used only when performance or driveability
problems appear or when a vehicle fails to start,

Ignition maintenance

Electronic ignition maintenance should be part of your
15.000-mile checkup. Start with an inspection of the
coil on wvehicles equipped with an external ignition
coil. (Most GM engines mount the coil within the
distributor cap.) Look for evidence of extenal current
leaks or oil leaks. Check the tower (where the coil
cable plugs in) for signs of carbon tracking, arcing or
burn-through, Now examine the coil cable itself for
split or cracked insulation, corrosion or any other
signs of damage.




1
|

Replace both the coil and cable if the
coil tower shows any evidence of elec-
trical leakage. A slightly defective cable
connection can quickly ruin a new coil.
Replace just the cable if it is beginning
to deteriorate but has not yet caused
leakage at the coil.

Once you've completed your inspec-
tion of the coil, remove the distributor
cap. The cap is retained by screws or
spring clips.

Before auempting to remove a GM
HEI cap with an integral coil, disconnect
the wiring connectors from the termi-
nals marked BAT and TACH (Fig. 1)
HEI caps are retained by four screw
latches; some late-model HEI caps have
four conventional screws.

Carefully examine the inside of the
distributor cap. Use a flashlight or drop |
light, so that you won't miss the more |
subtle signs of failure. Look for the
carbon tracks that indicate current
jumnps. Check for cracks in the carbon
button that joins the center of the
distributor's rotor to the central cable
terminal in the cap. Examine the entire
inner surface of the cap carefully to
make sure the plastic is not cracked.
Replace the cap if it is even slightly |
damaged. |

Check the metal terminals within the
cap. If they are only slightly corroded, |
attempt to clean them by scraping with |
a sharp knife (Fig. 2). If they don’t clean
up easily, replace the cap.

Note the condition of the distributor
rotor. It should be free of cracks. signs |
of arcing or burn-through. and serious |
corrosion. Again, a small amount of |
corrosion can usually be removed from
the rotor's outer contact with a knife,
but deep erosion or corrosion on the
roter’s inner contact is reason for re-
placement.

While the rotor is off. check to see if |

| parts department of your

the distributor is equipped with centrif-
ugal timing weights that are mounted
directly under the rotor. These spring-
loaded weights swing away from the
center of the distributor as engine
speed increases, changing the position
of the rotor and, consequently, advanc-
ing the spark.

If the weights are corroded, clean
them and apply a very small amount of
white lithium grease to pivot points and
other wear areas. If the weights stick in
the advanced position. hard starting
and spark knock can result.

When reinstalling the rotor, make
sure it is fully seated on the distributor
shaft. All rotors are keyed so that they
can only be installed one way.

The tips of some rotors

engine is running if misfire has been a
problem or if the cables are suspect. Do
not attemnpt this test on late model GM
or Ford cars. as serious electrical shock
and ignition system damage can occur.

To test for cable leaks on Chrysler
products, connect the blade of a screw-
driver to a ground with an alligator-clip
jumper wire. The screwdriver must
have a plastic or wooden handle so
vou'll be insulated from the current.
Disconnect the suspect plug cable from
the plug before starting the car and
position it so that it cannot arc to
ground. (Any metal part of the caris a
ground.) Start the engine and move the
blade of the grounded screwdriver
along the length of the disconnected

are coated with a special
silicone grease. If you
found this substance on
your old rotor. make sure
you apply it to the new
one. You should be able
to purchase the right
compound at a good auto
parts store or from the

dealership.

Next, examine the ter-
minal connections on the
top of the distributor cap.
On GM HEI caps., you'll
have to release the latch-
es that hold the cable re-
taining ring in place. Each
cable should fit tightly on
or in its terminal, and the
connection should be free
of corrosion. Check for

signs of bum-through.
arcing or current leakage
around each terminal, but don't remowve
the cables from the cap unless signs of
damage are present. (On HEI caps. the
wires disengage from the cap when the
retainer is removed.) Plug cables on
late-mode] Chrysler Corp. caps are re-
tained by locking terminals and must
be released from inside the cap (Fig. 3).
Clean the sparkplug cables with non-
flammable solvent on a soft rag.
Do not. however. remove any
insulating lubricants from the
wire terminals. Examine the
wires for brittleness, cracking,
insulation cuts or other signs of
damage. If cable condition is gen-
erally deteriorated, replace the
whole set If one cable seems to
have suffered isolated damage.
replace just that cable.

Voltage leak tests

Chrysler Corp. ignitions operate at
relatively low voltage levels, so cables
can be tested for voltage leaks while the

cable, watching for the telltale arc of a
voltage leak. Don't touch the cable end
or the screwdriver blade. Shut off the
engine after each test. reconnect the
cable and remove another for testing.

You can test the coil cable in the
same manner if you disconnect one
plug cable. Total test tme must not
exceed 10 minutes or catalytic con-
veter damage can ocour.

Ford suggests testing plug wire and
cap terminal condition with an chmme-
ter, With the distributor cap off and
cables in place on the cap. connect the
ohmmeter to a terminal within the cap
and to the sparkplug end of the cable
joined w that terminal. Resistance
should measure less than 5,000 ohms
per inch of cable length. If it does, the
distributor cap and cables are okay,
providing they are free of cracks or any
other visual darmage.

If the resistance of the cable and cap
terminal combined exceeds 5.000
ohms per inch, check the cable alone
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tance still exceeds 5.000 ohms per
inch. the cable is defective and must be
replaced. If resistance is now okay, the
distributor cap 15 the source of the
problem and must be replaced. Check
all cables, one at a time.

If you find that you have 1o replace
the ignition cables, purchase a high-
quality brand-name set that is designed
specifically for your car.

If the terminals of the onginal wire
se1 were coated with some type of |
silicone grease or other lube, make
certain that the same coating is applied
to the new wires.

Route the wires in exacily the same
way as the original equipment, usingall |
the original looms, separators and sup-
ports. When inserting wires with nip-
ples into the cap terminals. push in the
cable slightly. squeeze the sides of the |
nipple to release trapped air, then push
the cable the rest of the way in (Fig. 4).
It should snap into place. Make certain
that the plug end of the new cable seats
fully on the plug terminal. A poor
connection at eithor end can result in
damage Lo other ignition components.

Fault-finding

The roubleshooting of specific igni-™
ton oroblems—such as misfire, no-
start and intermittent die-outs—can be
rather complicated

Most procedures begin with a simple
spark test. This test will at least tell you
if a no-start condition is the result of an
ignition fault, because it can verify that
current is being supplied o the spark-
plugs. The test is a simple one, but the
procedure differs for cars eqguipped
with high-output systems

To test for spark on Chrysler prod-
ucts and other cars with low-output
ignition systems, remove the large sec-
ondary cable from the center wwer, of
the distributor cap. Wearing a leather

|
|
after removing it from the cap. If resis- ‘
|
]
|
I
|
I
|
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glove or using a pair of insulated pliers,
hold the exposed terminal end of the
wire ¥is 1o Ys inch away from a good
engine ground (any exposed steel or
aluminum on the enging). If you
can’t find a bare metal spot, scrape a
bit of paint off a bolt head. Have a
helper crank the engine while you
watch for the ignition spark to jump
from cable to ground. It should be a
bright blue. constant spark. If it's
intermittent. weak or completely
lacking. the ignition system is the
cause of the no-start problem.

While the wire is arcing and the
engine cranking, begin moving the
wire farther away from ground
while watching for a spark at the coll
tower, If a spark occurs at the coil
replace it and the coil cable.

To check for spark on high-voltage
late-model GM and Ford systems,
you'll need a spark-test device. This
ool resembles a sparkplug with a
spring clamp attached to its base. It
allows you to test for spark without
holding the dangerous high-voltage ca-
ble. You can purchase this tool at a
good auto parts store.

To test. connect the ignition coil
cable (or, on GM cars with integral coil.

| one of the sparkplug cables) to the end

of the tester and clamp it o a ground
{Fig. 5), Then, crank the engine while
watching for spark between the center
electrode of the tester and the ground-
ed shell that surrounds it. If you don't
get a bright blue spark. the ignition
system is not functioning properly and
further diagnos=is will be necessary.
To perform further diagnosis of an
electronic ignition system, you should
have a factory service manual for your
vehicle. The manual contains specific
troubleshooting  directions for deter-
mining the cause of no-start, misfire
and intermittent die-out problems. In
most electronic systems, possible fail-

§ Use a tester to check for on high-
wmmm-mm

ures include the pick-up. which deter-

mines the sparking intervals; the con-

trol module, which triggers the coil; the |

coil; primary wiring: and in many cases, |
| an engine control computer that deter- |
| mines spark advance. Some manufac-
| rers use different names for these
| devices.

The second step in diagnosing most
systems is a check to see that voltage is
reaching the positive (+) side of the coil

| {the BAT terminal on GM HEI systems).
This check is made while the engine is
cranking (Fig. 6). Specifications for the

- amount of voltage necessary vary, but

| in most cases the figure is 6 or 7 volts,

If the amount of voltage available is

iluss than that specified. there is a
problem that is preventing voltage
frormm reaching the coil It could be a

broken wire, a rundown battery, a
failed ignition-system resistor or resis-
tor wire. a starter motor that draws oo
much current, an ignition-switch prob-
lem or a fault in any other device that is
part of the circuit between the battery
and ignition coll.

From this point the procedures vary
significantly, even among the different
models produced by one manufacturer,
As an example of what's in-
volved, we'll present the rest of
the procedure for late-model
GM wehicles with integral igni-
tion coils but without electronic
spark timing (those with centrifugal
advance weights and a vacuum ad-
vance mechanism on the distributor),

If you found less than 7 volts at the
1 BAT terminal of the distibutor with the

engine cranking. repair the primary

&7



circuit between the terminal and
switch. If you found 7 wolts or more,
check for voltage at the distributor's
TACH terminal.

If 1 to 10 volts are present at the
TACH terminal, replace the module
and check for spark from the HEI cail,
using the test setup illustrated in Fig. 7.
(When installing a new module, coat its
metal base and the mounting surface in
the distributor with the silicone grease
that is packaged with the new replace-
ment module.)

Testing the coil

To perform this test, you have to cut
the small end off an old sparkplug boot.
The boot is then used to attach your
spark tester to the center terminal in-
side the HE] distributor cap. A voltme-
ter is connected between the TACH
terminal and ground. The rotor is re-
moved from the distributor, the module
leads are disconnected and a test light,
with its lead connected to the battery’s
positive post. is touched to one module
terminal.

On a four-terminal module, connect
the test light to terminal G. On a five-
terminal module, connect the test light
to terminal D. On a seven-terminal
module, connect the test light to termi-
nal P. Make sure you don't leave the

more than five seconds.

As the test light is removed from the
module terminal, you should get a
spark at the spark tester. If you do. the
module was the source of the difficulty
and the system should be okay. If you
don't. the coil is also defective and
should be replaced.

If you found 10 volts or more when
you checked “TACH" terminal voltage, |
check for spark at the coil output termi-
nal by connecting your spark tester to
the center terminal of the distributor
cap, using the boot. Ground the tester
and crank the engine while you watch
for a spark.

Color coding

If you get a spark. check the color
coding and routing of the wiring to the
control module and coil. If these parts
have been replaced. the wrong ones
may have been installed, or the wires
may be misrouted.

If the module connector is yellow, the
wires from it to the pickup coil should
be green and white and the coil wires in
the cap should be yellow and red. They
should not be crossed,

If the module connector is clear,
black or blue. its pickup wires should be
green and white. The coil wires should
be red and white. Both pairs of wires
should be crossed. If the wiring checks
out, the rotor or cap is the source of the
problem,

If you don't get a spark. hook up the
coil spark test as described abave. With
the ignition on. keep your eyes on the
voltmeter as the test light is connected
momentarily to the appropriate moedule
terminal.

If there is no drop in voltage, check

test light connected to the module for ‘

TEST LIGHT
TO BATTERY

the module ground and check for an
open circuit in the wires from the cap to
the distributor. If bath the ground and
wires are okay, replace the module and
again check for spark at the coil. (A GM
dealer would test the module on an
expensive module tester before he'd
consider replacing it.

This is where the do-it-yourselfer
may run into trouble. If you buy a new
module and it does not solve the prob-
lem. you're stuck with the new module
just the same because electronic parts
cannot be returned.)

Check ignition coil

If a new module does not solve the
no-spark problem, check the ignition
coil’s ground. If it and the module are
okay, the coil itself is the cause of the
problem.

If voltage dropped when you con-
nected the test light to the module
terminal, check for spark from the coil
as the test light is removed from the
module terminal.

If spark is present, the pickup coil or
its wiring is the source of the no-start
problem. In this case, the distributor
must be removed from the car and
disassembled in order to replace the
pickup coil.

If spark is not present when the test
light is removed from the module ter-
minal. check the ignition coil ground
circuit.

If it's ckay. replace the ignition coil
and repeat the coil spark test. If a spark
is now present. the coil was the source
of the problem.

Ifit is not. your original coil was ckay.
and the module is the source of the no-
start problem.

D-I-Y dilemmas

As you can see, the do-it-yourselfer
who attempts to troubleshoot the sys-
tem may end up spending more money
than he needs to in order to perform the
two substitution tests, The module test-
er that eliminates the need for this type
of testing is very expensive. This will be
the basic problem you'll run into over
and over again when you are trying to
troubleshoot advanced electronic igni-
tion systenms.

If you don't mind stocking an expen:

| sive spare module or coil, do the job
| yourself; after all. you may wind up

using the spare some day, And, the
savings in labor may outweigh the cost
of the part,

But make sure the procedure you
follow is the right one for your car, and
don't even begin if you dont under-
stand the instructions fully. A miscon-
nected test instrument can damage a
lot of expensive parts in just a few
seconds. ™
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i swmu ENGINE
service and repair

Start your own money

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.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 1o make Lop
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well o service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers, paint
sprayers. . . the list is almost endless.

f:,

In just a shori time, you can be ready
to join one of the fastest growing indus-
tries in America...an indusiry where
gualified men are making Trom S10000 1o
£15.00 per hour...amd that's just for labor.
Parts, engines and accessories add even
maore to the profits.

Becavse the small engine industry has
grown so quickly, an acute shortage of
qualified Small Engine Professionals exists 4.
throughout the country, In fact, it’s not - 4% '-’E
unusual for a good small engine man to be 37
three to four weeks hehind in the summer ¥
and al least a week behind in the winter.
When you see how many small engines
are in wse (oday, it's easy (o understand
why qualified men command such high
prices—as much as $17.50 for a simple
tunc-up that takes less than an hour!

No eXperience necessary.
You don’t need to be a ‘bom mechanic”
ar have prior experience. If you ¢an read,
you can master this profitable trade right
at home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — 5o clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE

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

gives

BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

&ver-; step of the way.

You receive trade secrets

and business plans.

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

Increased Income
“I've had abour 8

years experience
repairing small en-
gines ., .. but re-
pairs were only
minor. .. waril 1
staried the Foley-
Belsaw Courze.”

Walter H. Strick
Camphell, Calitornia

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

SEND FOR FREE FACTS!

You risk nothing by accepting rhis
affer 1o find out how Foley-Belsaw
training can give yvou the skills you need
to increase vour income in a high-prafit,
recession-proof business of vour own.

Just fill in and mail coupon below (or
send postcard) to receive Tull information
and details by return mail. [N} FT TODAY !

FOLEY-BELSAW INSTITUTE of
SMALL ENGINE REPAIR

50527 Field Bldg., Kansas City, MO. 64111

There is NO OBLIGATION and

BOOKLET! WWWWW-W'
| FOLEY-BELSAW INSTITUTE 50527FIELD BUILDING
KANSAS CITY, MISSOURI B4t " FOLES

1 YES, please send me the FREE bookiet that

full details aboul starting my own business in

Small Engine Repair. | undersiand there is no obligation
and that no sabesman will call

Work part time, full time
‘.aa right at home - we help you
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Depending on where you live, you may not need snow tires at all.
PM went to the experts for advice.

ere’s a revolution going on in
snow tire design. Thanks to porta-
ble computerized test equipment, Ak-
ron’'s tire engineers can now go to the
snow easily and bring back reliable
comparisons between different types of
tires—something that was much more
difficult and time-consuming until just a
few years ago. And the results prove
conclusively that the best tire for most
winter driving is not a snow tire.

To find out what's going on, we spent
some time at BFGoodrich's Brecksville,
Ohio, test lab. BFG assembled a blue-
ribbon panel of their tire experts—itire
scientists, compounders and testers—
and we tapped their cumulative knowl-
edge of how to go in snow.

The first thing you have to under-
stand, say the BFG experts, is how a
tire—any tire—does its job. Where the
rubber meets the road is a hand-sized
area that allows you to go, stop and
turn, Several things determine how
effectively this “contact patch” will
work. The first is the chemical com-
pounding of the rubber. The second is
the internal construction of the tire
(bias, bias-belted or radial-ply). And the
third is the tread design that is molded
into its surface—snow, all-season or
highway-rib (what the tire industry
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calls a conventional passenger-car tire).

On dry pavement, the contact patch
does its job through simple friction
between the pavement and the rubber.
Up to a point, the more rubber you can
bring into contact with the road surface,
the more traction you'll have, which is
part of the rationale behind super-wide
racing tires with a perfectly smooth
“tread.” The most important compo-
nent of dry traction is the surface area of
the contact patch.

Wet pavemnent is a different problem.
A racing slick will just hydroplane on
top of a thin film of water, and you'll
slide uncontrollably. A passenger-car
tire works on wet pavement by forcing
the water into grooves, then channel-
ling that water to the outside of the
contact patch. The raised tread ele-
ments can thus cut through the water
and press rubber against the pavement
underneath.

Going in snow involves an entirely
different principle. A snow tire works
by compacting the soft snow into firm
ridges, then pushing against those
ridges in order to move the car. Simple
friction between the tire's rubber and

the surface has little to do with it.

What's most important in a snow tire
is the depth of penetration and the
number of biting edges, not surface
area. Because you could encounter deep
snow, a snow tire should also be rela-
tively narrow as compared to a dry-
traction tire. The narrow tire will have a
smaller frontal area, so it won't have to
push away as much snow to get
through.

The traditional snow tire has large
voids in its tread design to form the
necessary ridges in the snow. It's very
important that these voids clean them-
selves out before they come around to
take another bite at the snow. If the
tread clogs up, you could have. little
more traction than a racing slick. °

According to BFGoodrich, this type of
large slement tread design is superifgr
only in deep virgin snow. Virgin sno
has such minimal sheer strength I‘ﬂ‘r:.ﬁlt."“L
you need to build large ridges in order
to have anything at all to push against.
And virgin snow tends to be sticky,
almost like mud, so it's tough to get the
necessary self-cleaning action from
small tread voids.

But, most of us don't drive in virgin
snow maore than a few times each
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End the pain of
cramped feet!

PROFESSIONAL
SHOE STRETCHER

i
TIGHT SHOES... STOP PAINFUL
CORNS & BUNEINS!

CHANGE YOUR OIL
AUTOMATICALLY!

2 ATTACHMENTS FOR

EXACT SPOT STRETCHING NO MORE SQUEEZING
'I"I'lilj" t{:':ture !rnurseill? Get EhJessed szl'nig%t [UNDER CAR, NO MORE HESI'I
il o e SIS Tt o e #’.?’! TAKES ONLY MINUTES....
Gently strefches and widens tight shoes. Cra

FROM UNDER THE HOOD!

Now, if you can open your cars hood — you can
change the oil. Our powerful OIL CHANGER PUMP
finishes the job in mere minutes. No sgueezing
under the car . . . mo mess . . . done in no time,
Pump attaches to car battery with alligator clips.
Suction Tube goes down dip-stick fube — other
end to bucket or receptacle for disposal of old

m Genuine HARDWOODS with an E-2 Twist
METAL HANDLE. Comes with 2 NYLON SPOT
. relieves pressure on bunions and
corns. Pays for ifself . . . no more trips to
shoemaker. Takes the ' u:h" out of breaking in
new shoes. Don't suffer another day! SPECIFY|
SIZE AND SEX WHEN ORDERING.

Mens Regular (70-11A)  Mens Large (108 - 1400)

Ladies Regular (5B -BA)  Ladies Large (BB - 118} | oil. Pumps up to 2 liters per minute . pays
Mo, 3066—Professional Shoe Stretcher .....3%4.05] for itsell.
SPECIAL: 2 for &880 Mo. 1120—0il Changer Pump ................. 51484

Famous EPISCOPE
HOME THEATRE

PROJECTS PHOTOS, PRINTS, STAMPS,
SMALL INSECTS, SKETCHES, CDINS,
GEMS IN NATURAL COLOR AND

TaTEN TRUE TO LIFE ACTION!!!

only...

5%

IDEAL FOR STUDENTS, TEACHERS,
ARTISTS AND HOURS OF FAMILY FUN!

Thiz BRAND-NEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even sofid ob-
jects like coins, mineral specimens, elc. FII‘E
reflector and mirror system, Hi-intensity proje

tion lens that enlarges images up to 16 eat

square! Rugged !'I'."tl-TDI'IE body and baze with
cooling vents and "onoff” switch
No. 4500A—Episcope Projector .................. $15.95

EXTRA BULBS FOR YOUR PROJECTOR ONLY ...52.00

FIRES 20 BB'S cif
WITHOUT il
RELOADING!

No CO2 Cartridges Required
Exciting to handle . . . all the heft and balance of
a real 45! Authentic “cock and slide” pump
action. Powerful! Fires 177 Pellets at a muzﬂe
velocity uf 170 Feet Per Second. Clip holds
to 20 BB's. Fires Darts and 177 Pellets als:u ONLY..
Economical — mno COZ2 cartridges required.
theilling postol for both target and varmil c_hasm.q
2 Safety Catches. Weighs a hefty 1 Ib.-B oz, Max)-
mum Range 150 Yards.

No, 2270—Marksman Pistel
No. 2099—Box of 400 BB'S .....................

No. 2100—Bex of 200 (177 Cal} Peliets . $ 2.44
Mo. 2104—Box of 12 Darts 488

$94%

SHOOTS DARTS
AND
PELLETS TOO!

NEW... FROM THE ORIENT!

ACCUPRESSURE THERMAL SUPPORT KNEE PADS...

WITH 32 SPECIALLY
ALIGNED ACCUPRESSURE
MAGNETS BUILT-IN!

Can the ancient Chinese medical art of AGCL-
PRESSURE relieve gEﬂur aching knees? Try these
new THERMAL KNEE PADS and see for yourseff!
One thing for sure—The elastasized Cotton, Nylon
and Rubber give extra su) purt_ Designed to retain
body heat for possible down relief to sore
ints and muscles, 32 5 ECIALLY ALIGNED
AGNETS are sewn into the pad designed by
Accupressure Specialists to help promote circu-
lation and possible relief of muscular aches and
?alnr Machine Washable, All heavy-duty stitching
r long wear.
No. 3171—Accupressure Knee Pads
QUANTITY DISCOUNT! 2 Pads OMLY 17.98

PORTABLE GARAGE PROTECTS CARS,
BOATS & ALL INDOOR-OUTDOOR GEAR!

INSTANT PROTECTION ANYWHERE!

This “Portable Garage” slips over your car in
a jiffy—protects it year 'round from dirt and
lerime, salt, dust laden rain, insects, etc. Folds
away compactly — stores in trunk. Goes with

you wherever you travel. Heawy duly plastic.
Fully puaranteed.

Mo. 1004—Portable Garage ... £5.888
Mo. 1004A—Extra Heavy Weight Model....57.95

IN'eosilar-"Nraeamil ~
2345 Post Road, Dept. 5232 A, Larchment, WY, 10538
RUSH the Items ordered below on 30 DAY TRIAL
— “"ﬂﬁ' ntl:f‘l:tlnuli.ll:u.ﬂ"l'%ﬂ or my
mEney EXCEpl pos my pay-
ment is enclesed including 1 S0 for postage &
handling, (sorry no C.0.0.).

URM.§ SIZE | ITEM MD.

pescripTioN] PRICE

SHIPFINE & HAMDLING 1 |90
H.¥. Residents Must Add Sales Tax
Total Enclesed

For FASTER U.P.5. Delivery Use Streel Address
L Apt. #

Print Hame
Addriss
City
State Zip
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WIINTITE[R: TTIRIESS

{Continwed from page 72)

winter, if that. Unless you live in rural
Canada or Michigan's Upper Peninsula,
the worst conditions you're likely to
encounter in North America will be
deep slush or compacted snow on a
freshly plowed road.

All-season advantage

According to all BFG's testing, the
best tire for going on compacted snow
or slush is an “all-season” radial. Why?
Look at the tread design. In anything
but virgin snow, many small ridges give
better traction than a few large ones.

The all-season tire has a tread design
somewhere between the less aggres-
sive-looking conventional highway-rib
passenger car tire, and the deeply
lugged traditional snow tire. It has a lot
of small tread elements, and each ele-
ment has slits—tire engineers call them
kerfs—to further help pack the snow
into ridges.

If you compare an all-season tire with
a conventional highway rib design,
you'll see that the tread extends part
way around onto the sidewall on the all-
season tire, and has shoulder wvoids
similar to a traditional snow tire to aid
salf-cleaning.

You'll also see that the all-season
tread grooves have a distinctively zig-
zag design, compared to the mildly
wavy grooves on a conventional high-
way-rib tread. Each turn of the groove
creates a lateral ridge in the snow for
the tire to push against, either straight
ahead for braking and acceleration or at
an angle when steering.

Amazingly, the all-season tire also
put-performs the more conventional
highway-rib designs on almost every
other type of surface, too. On dry pave-
ment, the all-season can put down al-
most as much rubber as a high-perfor-
mance street radial. (The high-perfor-
mance designs ultimately work better
on dry pavernent for three reasons: The
tread design puts more rubber in con-
tact with the pavement. There are no
lateral kerfs and sipes in the tread

blocks, so the tread elements are more
stable. The compound of the rubber is
superior in dry traction. Of course, all
three attributes become liabilities on ice
Or Snow.)

On ice, the all-season is superior to
high-performance radials, in small part
because the aggressive tread design of
an all-season tire disperses water so
efficiently, but mainly because its spe-
cial compounding retains elasticity.

The all-season generally is guister
than a typical snow tire. Tire noise is
produced primarily by the edges of the
tread blocks creating a siren effect and
also slapping the pavement and setting
up wvibrations in the tire. Traditional
snow tires are extremely noisy for that
reason. The all-season tire, with its
small tread elements and variety of
edge angles, is uncannily quiet.

Compounding mystery
Tread design is a logical science that
you can understand just by looking at a
tire, but rubber compounding is a hazy
art that's not completely understood,
(Figase turm o page 76)

ch winter, the BFG outdoor testing

team encamps at Sault Ste. Marie,
Mich., where they headguarter at an aban-
doned air base. To ensure uniformity of data,
evary test tire is measured against the
industry “control” tire—a Uniroyal TPC
steal-belted radial. Every tire company uses
the same control tire, so that—in theory at
least—data from every manufacturer is
comparabla. The control tire is given a
nominal performance rating of 100 on any
test, and the test tires compared to it.

The testers begin by plowing the old
runway, then redepositing a 2-inch layer of
hard-packed snow. On top of this goes a 4-
inch layer of medium-compaction snow

How BFGoodrich Tests Snow Traction

measured with a compaction meter to an
SAE standard that is also industrywide. The
surface is groomed with a woothed drag sled
after every run.

Temperature and load

Testing is only performed when the ambi-
Bnt temperature is betwean 156 and 25° F.
The tire to be tested is mounted on the right
rear wheel of a heavily modified Chewvy
pickup truck.

According to the SAE procedure, all light-
truck tires are tested with a load of 1,250
pounds, regardless of their size; but passen-
ger-car tires are tested at B5 percant of the
maximum load rating stamped on the side-

Toughest part of testing It changing wheels
with cold tools [above| Rear wheel [right)
of heavily Instrumented test truck [above,
ﬂwlnpﬁlukﬂep:nd:mﬁrnfﬂmuﬂm

to generate tractlon data.
mugmdwm:pmrurmm

wall. Unfortunately, this means that there
can be no direct comparisons of light-truck
and passenger-car tres.

The pickup is totally computer-controlled
by an onboard computer crammed into the
cab and powered by its own DC-AC inverter
in the truck bed. The truck's forward speed
is hald at 5§ mph, while the test tire is
independently accelerated to the equivalent
of 25 mph. Strain gauges and speed trans-
ducers mounted on the hub measure tractive
force.

Comparing data

The end result of all this effort is a mound
of data on a variety of tires, all of which can
be accurately compared becaise the test
conditions—despite the incredible logistical
problems of mid-winter outdoor testing—
are as nearly consistent as possible.

Admittedly, all the data is measuring
performance in only ona “'medium-compac-
tion" snow condition, with one load rating
within a narrow ambient temperature
range. Eskimos and skiers use over a dozen
words 1o describe the differemt kinds of
snow found in the real world. But, compared
to the old days, when snow-tire design and
testing was very crude and involved a fair bit
of educated guesswork, things have come a
long way indeed.

Secret results

The snow-tire traction chart on page 76
shows traction results in this SAE test for
various types and brands of tires tested by
BFG engineers.

Every big tire company tosts the competi-
tiom's products along with its own. The
results of these tests are closely guarded
trade secrets in Akron, BFG was willing to
give us traction ranges (more than other
manufacturers were willing to do), but they
would not identify the brands or tire models
invaolved in the testing.—R.T.
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| found a way to

SELL

PAHTE

[IME...

MAKE FULL-TIVIE INCOME!

“I worked on an oil drilling crew out west. We drilled 11

wells one year, every one a gusher! But did | strike it
rich? Not on your life—I was paid by the hour and struggled
to feed a growing family. That started me to thinking, "Why
should 1 do all the work while someone else gets all the
gravy.'

"About that time [ got injured and ended up having to
move my family to a different area to take a job as a main-
tenance mechanic. That idea of controlling my own destiny
kept gnawing at me. By now | had five children with extra
expense of about $2,400 a year sending the oldest one to a
speech and hearing center.

"How could a guy like me save up enough money to start
my own business? To get into most businesses you have to
own a corner of Fort Knox. If1 could only ease into a business
without giving up the regular salary [ had to count on to put
food on the table. And without making any investment. As
long as | was dreaming, wouldn't it be great to find some-
thing where every single spare time order could bring in
really big extra money,

"Sound like the impossible dream? Well, I had seen a Pace
Products story about a man who earned $4,154.65 on just one
Seamless Spray order. And he didn't have to invest a penny. |
gent for the free information. Believe me, when [ received
their literature and saw how easy their field-tested sales kit
made everything—I knew it could all be more than just a
dream. | decided to become a Pace distributor. And it was the

best decision I ever made.

YOU NEED ABSOLUTELY NO EXPERIENCE

"Now | haven't mentioned anything about Pace—I've
saved the best for last, As you know, it costs a fortune these
days for achools, hospitals, plants and other commercial
buildings to have roof contractors repair or re-do their roofs.
Pace gaves them that fortune—by-passing the contractor.
The building owner uses Pace's Seamless Spray process to

y Pace Roof Renewal Sealant right over the old roof. The

t is so low, the proven results so satisfactory for such

1l-known firms as General Motors, American Airlines,

oliday Inns and hundreds more, that there is little if any
sales resistance,

"Pace ships the Pace Seamless Spray equipment on Free
Loan. The customer pays only for the roofing products from
Pace. His own men apply it. And the clincher—I would get
my big commissions up front. Paid in advance. Weekly.

"With my mechanic's job, I was able to start out with Pace
in my spare time. [ didn't know a thing about roofs, but Pace
told me everything I had to know. They showed me how easy

earned $7,700 from

my first Pace order...plus financial
security in my own business.

1st person story by Tedd Mainwaring

it is to set up a business and keep it running profitably. So all
I had to do was go out and find somebody with a leaky roof,
and tell him about Pace products,

"Quite frankly, my first prospect didn't buy. But [ made a
call for a school building with a roof the size of a football field.
They called it the "Bucket Leaker,” because every time it
rained they had to put out buckets—in classrooms, hallways,
even the cafeteria—to catch the water. 1 got the job and
made $7,700 on it.

"That school building is now leak-free for the first timein
25 years, so they had me do five other roofs with Pace's
Seamless Spray. I was on my way. Today my family and I are
enjoying a life we never thought possible before—all thanks
to my accepting Pace’s invitation to return that little coupon
in the ad I read.”

MAIL COUPON TODAY FOR
FREE FACTS—NO OBLIGATION

Would you like to earn big money, starting out in your
spare time, like Tedd Mainwaring? Would you like the free-
dom and independence of your own business? It can be yours.
Let us mail you the facts. Simply send in the coupon below
and we'll rush you all the details. There's no obligation. No
salesman will call,

Our field-tested sales kit gives you all the know-how you
need to get into the Pace business. There's no waiting, no
training needed. And no investment required. You can get
into the Pace business that offers a way to make $1,000 or
more on one sale—even up to 7,700 like Tedd
Mainwaring—and more!

This is your once-in-a-lifetime opportunity. Get all the
facts. Study them in the privacy of your own home and then
decide for yourself. But don't delay. Mail the coupon now.

] Pace Products Inc., Dept. PM-185 i
Plaza 112th & College Bivd. l

[ ox 10925, Overland Park, Ks. 66210

. WITHOUT OBLIGATION send free material that tells how I

. I can have my own Pace business. No salesman will eall. I

. . FPLEASE PRINT .

MNarma

] ]
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= City .
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Your Spare Time Hours

CAN PAY
OFF BIG!

HO Obligation—
HO Enlua.mun Calis!

SEND FOR

FREE

You too can own your own highly
profitable money-making business.
It's easier than you think. We have
guided thousands of men into their
own successful carpet cleaning, wall
washing and upholstery cleaning
businesses. Most started in their
spare time,—many went full time
when profits exceeded their full time
jobs. No experience necessary.
Everything you need to build your
own growing lifetime business is in-
cluded. You'll be pleasantly sur-
prised how easy it is to BE YOUR
OWN BOSS. Just mail this coupon
for your FREE FACT KIT. No obliga-
tion . . . No salesman will call.

RUSH COUPON TODAY

Since 1835

Von Bchrader Company, Depl. 1015
1600 Junclion Ave., Racine, WI. 53403 l
Plesasa send ma your FREE FACT KIT show-

how easy it is to own my own Von
S&rmrbumnesa Mo obligation. No sales-
man will call,
Print Namsa.

AdOrags.

i
1
e i
i
L

State Zip.
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(Cantinued from page 74)

even in the tire industry. Still, com-
pounding is & major contributor to the
performance of any tire.

According to BFG passenger-tire
compounder Bill Wagner, “Almost all
high-performance tire treads are pure
styrene-butadyne rubber (SER). From a
compounding standpoint, that's not the
best way you can go for snow traction.
In cold weather, you want a mix of SBR
and polybutadyne (PER) or natural rub-
ber,"”

According to Wagner, the most im-
portant factor in a tire's tread com-
pound is called “glass transition tem-
perature,” This is the temperature at
which the rubber molecule gets stiff,
and becomes like plastic. Once this
happens, the tire no longer responds
the way it should for best snow traction.

The glass transition temperature of
styrene-butadyne is around —55° C.
Natural rubber has a glass transition
ternperature of around —75° C. Poly-
butadyne—which is what most manu-
facturers use in their snow tires—has a
glass transition temperature of —100°
C. What this means is that polyburta-
dyne rubber stays flexible at lower
temperatures.

A number of European tire manufac-
turers sall snow tires that they claim are
“hydrophilic—made with rubber that
has an affinity for water. Analysis of
these tires by experts shows that
they're made from much the same
rubber that everyone else uses. That
means a combination of natural rubber,
SER and FER.

HCA CHFFERENT TIRES GOV IN THE SNCALY

As you might expect, there's often a
tradeoff. Natural rubber and PBR are
softer than SBR, so snow tires—includ-
ing all-season tires—that use high per-
centages of these softer rubbers will
often wear out sooner than convention-
al highway-rib radials. However, some
all-season and highway-rib tires use the
same rubber, and should have similar
tread life,

Some high-performance radials (so-
called V-rated, especially]l are made
from pure styrene-butadyne rubber
that gets “as hard as the road” at low
temperatures, says Bill Wagner, and
R R N —

"Use four snow tires.
If you put snow tires
Just on the front of a
fwd car, you'll spin . ...
Just on the rear of a
rwd car, you'll slide.”
e

can lose snow-tire capability. S0, you
shouldn't try to use V-rated high-per-
formance tires as regular snow tires,
according to the BFG experts. All-sea-
gon tires would be a much better bet.

Expert tips

William Shufflebotham is a tire de-
velopment scientist at BFGoodrich. We
asked him whether you really nead four
snow tires on front-drive cars, if studs
do any good and how inflation affects
traction. Here are his answers:

*1f you only buy two snow tires, they
should go on the driven wheels. Having
snow tires at all four cormers would give

Ploase tum to 78]
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Chart above shows how different types of tires did in BFGoodrich snow traction tests, The
engineers’ truck and car tire tests are not comparable [see box on page 74)
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Plans and Ideas catalog

Easy-to-follow plans and projects

® Tools, toolchests and
workbenches.

® Recreational vehicles.

® Fine furniture.

® Storage structures.

.. complete with illustrations,
diagrams and materials list.

Send for
your
catalog
today!
ONLY
$1.00

Organice Yourself
Start your own Popular Mechanics
Library. Keep up to one years supply in an
attrattive sturdy file box. With every order

1 receive FREE self-adhesive labels

ng the years from 1975 10 1984.

1 file box £2.95 2 file boxes §2.75 ea.
3 file boxes or more $2.50 ea.

To order your Popular Mechanics
Plans and Ideas Catalog, and/or File Boxes
Send vour name and address with check or
money order pavable 1o Popular Mechanics
Mail to: POPULAR MECHANICS

Box 1014, Radio Cirv Station

New York, NY 10101
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AT BIG SAVINGS TO YOU!
Interstate by FOX

Radar DBIBGIOI'

BETTER) than

by Escort, Cobra and
Whisther!

So why pay up te
TWICE a5 much
for their units
when you can buy
our [mierstate by
FOX at such &

low priceT

One of the smallest,

most sensitive and most selective
radar detectors in the world! Superheterodyne
system is superior to non-superhet units in seek-
ing out and alerting you to police radar up to 5

s away . . . around curves or over hills. It's
very reliable for over-the-road protection!

What an opportunity! Our special armangement with the man-
utacturer allows us 1o liguidate this Interstate Radar Detector
by Fox at sbout hall what you'd normally pay for an Escort,
Whistler or Cobra with comparable sensitivity!

MORE RANGE! Superheterodyne detector is extremely sensitive!
It detects fringe signals more reliably. It even picks up the
signal from pulsa radar hand gunsl

COMPACT] Just 3%" x 194" x 3W°

MORE SELECTIVE False alarms are reduced by narrower band-
width and video signal processing. Built-in dielectric lens for
additional sensiivily and false alarm protection! Horm-shaped
antenna aids in “pulling in” radar signals.

JWAY SWITCHI For Off, City or long range highway use
DOUBLE ALARMS! When radar signal is received the red LED will
light, and remain "ON" until radar signal is below detectable
levels. Buzzer is heard when radar signal is detected. Al long

ranges, the alarm sounds with a slow, lower tone which in-
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road traffec. And that's VERY important to you!

NOTE: The unit may either be clipped to your visor, or attached
to the dash (hardware included), Also included are D.C. power
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RADAR DETECTOR COMPARISON CHART®
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One Year Limited
Factory Warranty!

WHY IS THIS RADAR
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WINTER TIRES
(Continued from page 75)

better braking traction, among other
things; but that's optional, of course.
Howaver, if you are going to buy stud-
ded snows, you must use them at all
four wheel positions.

“Obvicusly, on a four-wheel-drive
vehicle, you'd use four snow tires. All-
season tires are designed to go on all
four wheels, year-round, regardless of
the type of vehicle.

“I'll tall you why you should use four
snow tires. Most cars are nose-haavy
and 70 to BO percent of their braking
force is on the front. If you put snow
tires just on the front of a front-drive
car, it'll be easy to lock up the rear
wheels, and you'll spin.

“If you put snow tires just on the rear
of a rear-drive car, most of your braking
will be on the regular tires at the front,
and you'll slide. Either way, you're not
going to like what happens.

"Studded tires will help you on glare
ice, but they have almost no effect in
snow. You can only get them in tradi-
tional snow tires, and ['d rather see you
on all-seasons.

"1 did a test on our traction truck with
the same tire inflated to 25 psi, 30 psi
and 35 psi. You could see the traction go
right up. The best snow traction is at 35
psi.

“You should keep your tires inflated
to the car manufacturer's recommenda-
tions under all conditions. Most manu-
facturers now recommend inflation
pressures in the 32- to 35-psi range.

“Snow tires seem to be more sensi-
tive to misalignment or worn suspen-
sion than regular tires. If you use four
snow tires, you should rotate them
front-to-rear, diagonally, every 6,000 to
B.000 miles. If you use just two snow
tires on a rear-drive car, keep them in
the same position."

Conclusions

One thing to remember: Even an all-
season tire—good as it is—can't be all
things to all people. As the sngineers
say, “'every tire is a comprom.se.”

The all-season won't outperform a
snow tire in virgin snow. It won't out-
perform a V-rated high-performance
radial on dry pavement. It may not
match a conventional highway-rib raty -
al's 40,000- to 50,000-mile tread lik
And it may cost more than an original
equipment tire.

But, the all-season will outperform
any other tire all-around, in the wide
cross-section of conditions that most
Americans face during 12 months of
the year. This one tire will ses you
safely through the winter and the rest of
the seasons, too. And it will eliminate
the need for tire changes in the spring
and fall. ™
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DETROIT'

EUROPEAN
CONNECTION

Code-named
GM-33, Buick's
sleek two-seat

coupe ks a

from

the GM-30 plat-
form—the 1986
Riviera, Eldorado
and Toronado.
With a 180-hp V&,
front-drive and

a German five-

, performance
will fall between
Flero and Corvette.

BY DANIEL CHARLES ROSS, Detroit Editor; lllustrations by Mark Stehrenberger

At least five American
car companies are
planning high-dollar
two-seaters, with a little
help from overseas.

Ford's Itallan design
firm, Ghia, has whipped
up this 2.3-liter turbo
Four with four-wheel
drive, With 180 horses
available, more
by 1987, It will be

fast and agile.

etroit is feverishly working on a
D pride of high-priced, high per-
formance two-seat Sports cars

for the "B0s, and virtually all of them are
being aided by some form of European
input—sort of a reverse Marshall Flan
for car design. From our informed
sources and intelligence gathering ac-

tivities, we can tell you about the fol-
lowing five cars now in the works:

Cadillac Callisto

GM's prestige division goes for broke
with its Callisto two-seat personal luxu-
ry car, a front-driver slated for late 1986
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as an ‘B7 model. Its exterior is lposely based upon GM-20
(Buick Somerset Regal, Olds Calais, Pontiac Grand Am)
sheet metal, but better done and with a convertible top. The
coachwork will be assembled by Pininfarina in Italy and air-
freighted to a spanking new Detroit plant for final assembly,
the ultimate in just-in-time delivery strategies.

With no need for rear seats, Callisto will probably cleave
close to the GM-20 wheelbase of about 103 in. Power will
likely come from Cadillac's exclusive 4.1-liter aluminum V8,
mounted transversely and coupled to a four-spesad self-
shifter,

Alternative horsepower choices include engines from
other GM divisions, perhaps Buick's potent 3.8-liter and
3.0-liter Sixes,

Early reports indicate the roadster will sell in the $45,000
to $50,000 ballpark.

Chrysler-Maserati

Les laccoca, in his heart, loves performance cars. At Ford,
he brought out the Mustang and brought over the de
Tomaso Pantera. But Lee laccoca also loves profits, and his
association with Alejandro de Tomaso and Maserati is still a
key to them.

Although Fantera has been suggestad at least as a code-
name for the innovative Chrysler two-seater, de Tomaso is
still selling the old Pantera with its Ford VB in Italy, and that
might lead to confusion. Production of the car is being
considered in Italy, with parts and engines supplied by
Highland Park. The car would then carry a “Built by
Maserati’ label under its name badge. Our picture indicates
a strong resemblance to Chrysler's “Stealth” show car of
two years ago.

Chrysler will pull out all the stops on this car, powering it
up to drive as many as four wheels with a turbocharged and
intercooled 16-valve Four, mountad amidships, displacing
gither 2.2 or 2.5 liters. Horsepower could be as mild as 175,
or as wild as 210.

This model is seen as selling for as much as $30,000 per
copy in 1986 dollars, though one theory is that it will be
price-competitive with Corvette. Only 7,000 to 10,000 units
are to be built each year.

Chrysler will also have a Maserati-designed, U.S.-built
“entry level” domestic two-seater of great performance but
gsignificantly lower cost, carrying the styling flavor of the
premium model.

Ford Ghia

Ever since the Audi Quattro debuted, Detroit has been in
search of its own streetable 4wd production car. At Ford,
the Ghia could be it.

The Ghia design house in Italy is owned by Ford, so
AacCcess to its creative talents is assured. We don't think Ghia
will be the production car's name—"Cobra ME" has been
suggested—but we think this car is pretty darn close to
what may be seen here as early as 1987.

An intercooled turbo will breathe life into an overhead-
cam inlineé Four of 2.3 liters at a rate of about 175 to 180 hp.
It will approximate the present-day size of the Mustang
coupe in length and width, and be a front-driver if the 4wd
mechanicals can't be sorted out. Price is estimated at
between $28,000 and $32,000.

RENAULT-ALPINE G TA

for the UL5. market and will

be turbocharged to

up to 240 h .Eﬂmmﬂmmm
and :

[
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Front-drive Caddy
roadster will have
its body panels made

by Italy's famed
Fininfarina, then they il
be air-freighted to
Detroit for final assembly.

The Ford-Ghia is a cipher at the moment, more in the
“swhat if” talking stage than the others. Any number of
handsome Ghia prototypes have come and gone on the
European auto show circuit without reaching production.
We hope Ford is serious about this one.

Renault GTA

This car is largely based on the Renault Alpine A310GT,
its pretty predecessor in Europe. Here, the GTA's fiberglass
body panels will be modified slightly for less radical fender

Chrysler may go as far as
four-wheel drive and

a l&-valve turbo-
charged Four In
the exclusive
mid-engined
tWwo-seater
that will be
bullt by
Maserati

in italy.

contours, and the Euro-car’s “whale tail"” rear spoiler will be
muted to a sliver of its former self. New taillamps adorn the
rear, and a new Heuliez chassis has independent front and
rear suspension components from the European model.

A 2 8-liter turbo V6 will provide as much as 240 hp, with
a new cam and crank for the venerable "PRV" (Peugeot-
Renault-Volvo) engine. This is almost too much power in a
car that weighs a bit more than 2,460 pounds in U.5. trim
Retaining the European wheslbase of only 89.4 in., the GTA
will still have a roomy passenger cell. It will be your basic
hot-stuff-in-the-summertime car.

In Europe, the Alpine is famous for tenacious handling on
the twisty mountain roads that its name suggests. Alpine
racing cars have dominated the smaller classes in the

(Please rum o page 138)
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CONQUERING OUR

DEEPEST

BN FRONTIERS =

Deep-sea vehicles are taking us deeper than
20,000 feet. And that's where
the treasures lie.

R A . Sea Shuttie Saga-Nlowers
o * a Remotely Operated
S, Vehicle to explore and do
salvage work aboard the :
sunken Titanic. Sea Shurtie 4 f
owmners are mainly interested i 1 |
. in the nuclear eraft’s oil
‘exploration capabilities.




A technician inside a robot
arm-equipped diving suit
works with salvage and oil
equipment down to 600 feet,
Going more than 2,000 feet
below him, the one-man
Deep Rover vehicle performs
welding duty. Deep Rover {
carries an array of camera T
and sensing gear and has a ¥
flazh lamp that gives its h
cameras the equivalent i
capability of 200,000 ASA )
for sharp sea-floor photos.

Author Alan Saunders joins an un-
manned submersible on a 50-foot dive.

With a muffled thud, the alumi-
num-banded plastic dome of
the atmospheric deep-diving suit
closed hermetically over my head. I
guickly reached out to adjust my oxy-
gen supply, while also glancing at the
gauge on the CO, scrubber. After that,
1 checked out the thruster controls as
; the voice of Dick Clark, the diving su-
.| pervisor, talked me through the oper-
wunn.ul checklist over the intercom.
mm‘tﬂl’t completed, T was ready
for my dive.
i ed coveralls on a hot
. in Los Angeles harbor,
as being initisted into the world

B one-man submersible at
ieering's Commercial Diving

school for professional div-
‘ars, It is the only one in the world us-
i mmharic Diving Suits (ADS).
Th kept me under normal atmo-
spheric pressure as | descended into
the ocean.

Weighing over half a ton and selling
for several hundred thousand dollars,
. itis difficult to think of it as a suit—
___mnthi.ng tn wear—even when going

2 as exotic as a deep dive

m.thrhnslmtuumv first
jnu.mﬂ. i-gjmhpmd hias four electric
thrustérs and an on-board air supply,
and upnnt;g at close to neutral buoy-
ancy. Like Jim, its predecessor, it has
two  Michelin-man arms through




HOW DEEP IS THE OCEAN?

Eiba,
MNovember 197
Two tethered Remotely Operated T

Vehicles descend beyond 1,000 feet -ﬁ_-’,‘ ¢
‘beneath the sea to perform mapping 2
‘and sensing dutles. .
John Gruener
wﬂ.ﬂ.ﬂ;hlmz.
which my hands can operate a pair of me
brutal-looking claws at the ends. October 1968 Comex MOB 10011002, |
With either suit, I can roam the ocean ﬂ;ﬁ:ﬁ&nﬁ 5
bottom, but Wasp with its thrusters January 1977 i
will “fly"" me through the watar,
something Jim cannot do.

New undersea technologies have
handed us the kay to Davy Jones's
locker and a tasta of the fabulous trea-
sures it can hold—oil for our current
machinery; the promise of food for an
exploding population; new mineral
deposits to feed our factories; access
to the energy inherent in wind, cur-
rent, tide, wave and thermal gradi- |
ent; and last, but certainly not least, |
the military advantage of hiding, or [
being able to find, nuclear subs.

Locating anything in the deep occean
is difficult, even when that some-
thing is clamoring to be found. Roger
Chapman can attest to that. In 1873,
he told us, he spent three days
trapped in a tiny sub. “'We had been |
laying a transatlantic cable off the
Irish coast. On surfacing, while being |
readied for recovery by our support
vassel, a valve on Pisces III, our two- Triese |,
man sub, malfunctioned. Suddenly, 35.820f
the aft compartment was flooded. J,nﬂr{j";gﬂj
Within seconds the sub, now standing
on its tail, began tosink. At 1,575 feet,
with a soft sucking sound, she settled
on the bottom, still stern first.

*1thought I'd bought it,” he contin-
ued, “but the pressurized hull heild.
Trembling, I checked the underwater
radio telephone. It still worked. We
had contact with the surface.”

When the rescue ships arrived, not
aven the combined might of the U.5.,

Royal and Irish navies, plus the loud DEEPEST OCEAN POINT
singing of Roger on the radio, could 35 20 ft
locate the sunken submarins. They fir dispute)

could talk to her, but not locate har, It
would take six and a half hours, after
the arrival of Pisces V a sister nh€
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e know how high the sky is,
because we've traveled into
space. But how deep is the
ocean? Many geologists agree
that the deepest part of the ocean
was discovered in 1960 when the
U.S. Navy research sub Trieste |
landed in the Marianas Trench off
Guam in the Pacific. Some ocean-
ographers think we may find a sea
rift in the Pacific that goes deeper,
but for now it's just speculation.
The deepest unassisted human
dive was made by Italy’s Enzo
Maiorca off Sorrento in 1974. But
he surfaced unconscious, so the
official record goes to France's
Jacques Mayol, who dove 282 feet
off Elba in 1873. That was 1 foot
less tham Maiorca's dive. (Duke
University physiologist Richard
Vann says the deepest dive rec-
ommended for a healthy human
should be no more than 130 feet,
if the diver has an air supply.)
The deepest diving bell dive
was performed in the French
Comex MOEB 1001/1002 in 1977.
But unmanned diving rigs have
gone 20,000 feet below the sur-
face. And many rigs with robot
arms are performing salvage work
at more than 5,000-foot depths to-
day.—Fran Wenograd Golden
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flown in from Canada, before Roger's
sub would be found.
**The cause was simple,” explained

-lloqer. “Pisces III had settled in a

small depression, so the searching so-
nar simply passed blithely over her.’
Picture the same scene, but the sub is
large and armed, the depression a
half-mile-deep narrow canyon, the
crew silent and determined not to be
found. Nothing much except mutiny
or bad luck would keep that sub from
firing its warheads if it wanted to.

Except as war machines, manned
submersibles had been of little use to
mankind until the 1930s. Then, a dar-
ing American bathyscaph with Wil-
liam Beebe aboard made a half-mile
dive. With that dive, the deep fron-
tier was breached. Thirty years later
in rapid succession, Trieste, another
bathyscaph, manned by Jacques Pic-
card and Don Walsh, would plunge
35,800 feet into the Marianas Trench,
tha deepest point in the ocean floor.
And Triton, a U.5. nuclear-powered
submarine, would circumnavigate
the globe under water. Depth and dis-
tance had been conquered.

It would now fall to others to fill the
gaps between surface and deep bot-
tom, between knowledge and myth.
Two names leap up from a most distin-
guished roster: Alvin, a submearsible,
and Jacgues Cousteau, the self-pro-
claimed man-fish, While Alvin would
make scientific history, it was Cous-
teau who, with his love and under-
standing of the ocean, would bring
that history to life.

Alvin, like nearly all scientific subs,
is owmned by the Navy and operated by
academia—in this case, the Woods
Hole Oceanographic Institution. Built
in 1964, she is fat, squat, 25 feet long

" and displaces 16 tons. She can stay

submerged for 72 hours with a full

i Submerged Argo/Jason takes
wide-angle photos from larger vessel and
closeups from smaller ROV. Sonar steers the rigs.

complement of three (ome pilot and
twao scientists). Maximum speed is a
stately 1Y% knots and she can go down
13,000 feet, double her original depth
range.

Early in her career, she had the dis-
tinction of being the first, and to date
the only, submersible to search for
and locate a nuclear bomb. Extremely
maneuverable, she is pushed by a
large, trainable stern propeller and
has two 360° thrusters as well. Three
B-inch viewports allow direct obser-
vation of the outside world, while two
manipulator arms can gather sam-
ples, place instruments and perform
other tasks.

Alvin's big moment came in 1977
while exploring the Galapagos Rift off
Ecuador. Coming upon a cluster of hy-

The ROV Epaulard Iz prepared for a
dive to 20,000 feet from International
Underwater Contractors ship Aloha.

B




CONQUERING OUR DEEPEST FRONTIERS

drothermal vents, she discovered both
new forms of life and a new source of
metals.

Today, nearly all of the underwater
industry is turning away from manned
one-atmosphere vehicles as too expen-
sive to operate. Yet, two men, both
considered top-flight in this field. are
continuing to build new submersibles.

The first is Graham Hawkas, an owl-
faced Englishman, head of Deep Ocean
Engineering of Oakland, Calif., and the
father of the Wasp. His newest creation,
Deep Rover I, is just now completing
sea trials in Nova Scotia prior to accep-
tance by its new owner. It is a compact
one-man wvehicle with ample power,
3,300-foot diving capability, fantastic
visibility and probably the best manipu-
lators yet built. Looking at Jim, Wasp
and Deep Rover, it's easy to see the
evolutionary path followed by Hawkes.

Desp Rover's manipulators are 4-
foot-long arms with sensory feedback
capability. Simply put, this means the
mechanical hands can sense the texture
and consistency of materials they touch.
“It is possible, even with the operator
blindfolded, to differentiate between
steal, wood, concrete, rubber or even
painted surfaces,’” said Hawkes.

Deep Rover's owners are tight-
lipped about the engineering details
and full capabilities of the new craft.
But one area in which the rig may see

Modem fishing fleets, with all their high-
tech gear, aren't much different from
prehistoric hunting parties. They search
out and catch their prey wherever they
can find it. That kind of fishing has

greatly depleted the world stock. Now
we must leamn how to raise livestock in

PHOTO BY ROGER STLISBE

A Smithsonian diver carries a crab habitat,
or raft, to place under an algae screen at
the institution’s Caribbean ranch. A train
Mwwmmlmm collects algae
like a to feed crabs that will grow to a
welght of 4 to 5 pounds (bottom).

Discoverer Seven Seas sinkd
s2a oll well off the

Oil plans other deep weils.

the world's
tlantic Coast.

some early dramatic use is in the search
for the Titanic, the luxury ocean liner
that went down in 1912 in the North
Atlantic after hitting an iceberg. Recent
attempts by Columbia University scien-
tists to locate the sunken ship were
inconclusive. The Rowver, oceanogra-
phers point out, working in tandem
with another new wvessel called Sea

Ranching The Seven Seas

the sea. Coral reefs, uniike the nutrient-

the Smithsonian Marine Systems Lab
constructed an oceanic ranch at Grand
Turk Island in the Caribbean. The key
element at the ranch is an aigae screen,

Shuttls, may be able to pinpoint the
Titanic and help start salvage opera-
tions. The ship's safe and stores are
expected to yield a wealth of gold and
gems.

A 3,000 feet, the Deep Rover will be
able to maneuver closa to the Titanic ‘s
suspected location. The luxury ship is
believed submerged in 11,000 feet of
water. Tha Deep Rowver could lower
sensing equipment from its 3,000-foot-
deep vantage point to within sensing
distance of the ship. And the Sea Shut-
tle could conceivably get much closer—
close enough to release a remotely
piloted vehicle from its hulk. The re-
mote craft would crawl along the ocean
bottom right onto the Titanic. Manipu-
lating arms could then go to work
recovering treasure.

The Sea Shuttle's designer is Jim
McFarlane, head of Intermational Sub-
marine Engineering in Port Moody,
British Columbia. McFarlane, a former
Canadian Navy submariner, is respon-
sible for more manned and unmanned
submersibles than anyone in the world
today. Where Hawkes' Deep Roveris a
one-man, one-shift, battery-powered,
6,000-pound one-job submersible,
McFarlane's Sea Shuttle Saga-N is a
125-foot, 50-ton nuclear submarine
with a total complement of 13, and with
enough hardware and capability aboard

(Fleage turm to page 132)

a yard-square section of plastic screen-
ing that can be used by even the least-
%ﬂad fisherman to construct a coral

The screens, strung together and
supported in the ocean by fishing floats,
develop a thick cover of algae after two
months. These algae-covered screans
provide the “open range.”

The other major element of the
Smithsonian ranch is a floating habi-
tat—a raft—shielding crabs from preda-
tors while leaving them accessible to
the ranchers for care and harvesting.
Looking at a raft from the bottom, you'd
sea an open-top basket made of plastic-
coverad wire mesh. A saaled ring at the
top of the basket keeps it floating. Inside
the bottom of the basket are several
milkbox sections crabs use as caves for

screen can be changed when it gets
grazed out. Scientists estimate ranch-
ers need one screen per year for each
crab grown fo harvesting maturity (4to 5
pounds). The crab ranch completed last
year is experimental. But Smithsonian
scientists predict they will become
a working industry within 10 years.

—Lee Green
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At Last
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Pretty Spex EIf uses a front-
drive Honda chassis and
costs under $6,000.

BY RICH TAYLOR
Photos by Mike Batchelor

ere’s no use trying to hide it . . .
this cute little roadster is a kit car.
And | know as well as you do that a lot
of kit cars aren‘t all they're cracked up
to be. But this one is different. It is not
built from old Volkswagen Beetle parts,
it does not look like a 1934 Mercedes-
Benz and it will not take $50,000 and
two years to build.

What makes this kit so special? Wall,
for starters, it's probably the first kit car
gince the Lotus Elite to be engineered
and styled by a team of professional
automotive designers, using the latest
technology. There's nothing haphazard
about it, not a raw edge nor half-
measure in sight. And as you can see for
yourself, the styling is fresh, sporty and
delightfully unique.

How this kit came about is unusual in
itself. About five years ago, a pair of
young Canadian industrial designers

POPULAR MECHANICS ® JANUARY 1985

Lovely design looks ke It was done by GM
or In Italy. Stock Honda seats and Instru-
ments bolt Into the modern Spex interior.
You can use the Honda steering wheel, too,
although the sport wheel Is shown here.

met when both were working on a
project to create an advanced tesd for
the city of Montreal. When the taxi
project slowed down, the two left to
start their own industrial design firm,
Spex Design.

Paul Deutschman is a vehicle dynam-
ics engineer, with a degree from Hat-
field Polytechnic Institute in England.
He worked at British-Leyland on Rover

horoughly Modern

engineering before returning to his na-
tive Montreal. His partner Kell War-
shaw studied industrial design at the

Cranbrook Academy outside Detroit.
Te help publicize their fledgling com-
pany and showcase their industrial de-
sign talents, they decided to build a car,
engineerad from scratch to be inexpen-
sive, easy-to-assemble and durable.
The first decision was the chassis. Paul
says, "We immediately rejected the
Vaolkswagen Beetle chassis. We wanted
our car to be thoroughly modern, and

you can‘t say that about the Beetle.”
Paul eventually settled on the ‘73 to
“78 Honda Civic as a likely candidate for
a body transplant. The transverse-en-
gine, front-wheeal-drive Civic is state-of-
the-art, parts are readily available and,
conveniently enough, Civics have a
well-known problem with body rustout
in Canada. Paul figures that anybody
with a Civic more than four or five years
old is a likely prospect for a new body.
Civics with rusted bodywork but
good mechanicals sell for $500 to
$2,000 these days. And because of
Honda’s parts interchangeability, you
can build the kit with anything from a
1,238-cc early Civic engine to a 1.8-
(Floase turn o page 143)
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Kodawvizion Series 2000
camcorder from Hodak uses
et the new, smaller 8-mm tape format.

General Electric’s Model 5028 convertibie
home/portable VCR stacks recorder atop tuneritimer.

RCA's VKP-950 is a home/portable convertible
with super stereo VHS hi-fi sound.
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Universe Of VC s

The latest home VCRs boast digital-quality stereo and simpleaperhtiunj

New portable systems make shooting on the go a breeze: -

BY STEPHEN A. BOOTH.Photo by Alan Zenreich N e ;_ s
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Betamaovie camcorder by NEC packs a
standard-size Beta cassette.

B\
\,ﬂ\

E.=
- - JWVEC s VideoMovie camcorder
— records on minlature
- VHSs-format tape,
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Digital-quality stereo sound
comes with Panasonic's
PV-1430 WVHS hi-fi VCR.

Optional HFP-100 processor stacks below
Sony’s SLHFR 30 Betamax to make it a

super sterco hi-fi recorder.

' ' ome video ;ha-s traveled light-years in the dec-
Hﬂde since Sony introduced the first household
recorder that could store TV programs for later
viewing—or even turn the living room into a first-run
movie theater.

That original Betamax VCR would record a single hour
of moving images on magnetic tape, accompanied by
monaural sound with a good deal more hiss than the
average phonograph record. Special features were
limited: It could be programmed in advance to record
a single show. The old LV-1901 cost 53,000 in 1975 and,
because it was packaged with a 19-inch color TV, lug-
ging it around to make videocamera movies was out of
the question.

The latest generation of video recorders surveyed by
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' PM i a good deal tnore sophisticated i features and_ &  EE.

ﬂuihlﬂ in pperation: There al¥o are mare rhm{'ﬂs—md
more affordable prices. .
Special picture effects once found only in the pru:ies[ =
models are now available across the board. For your = i
ears, the newest and most advanced hi-fi VCRs can cap- )
ture steéreo sound on & par with laser-based music sys-
tems—just in time for stereo TV broadcasts. This also
meéans you can play prerecorded videocassettes at home
anfl hear the same super “'Star Wars"' effects you might
in the theater.
For those who'd rather create their own movies, there
is now a variety of convenient home VCRs that double
as portables for recording on the go. Better yet, a new
generation of one-piece ““‘camcorders’’ combines camera,

i
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recorder and power source in a single
handy package weighing 6 pounds or
less. The most recent of these, the 8-
mm format adopted by Kodak and Po-
laroid, differs significantly from the
familiar Beta and VHS systems.

To date,the greatest advances in VCR
technology have occurred in sound and
size. The so-called “hi-fi* VCRs get
their name from a change in the way
sound is recorded onto videotape, so it
helps first to understand how music and
pictures are recorded at all.

On & regular audio cassette deck,
magnmetic tape passes by a stationary
recording head at the speed of 17
inches per second (ips). This speed is
adequate for the stationary head to
magnetize the tape with a replica of the
original audio waveform, which can
range from 20 to 20,000 cycles per
second (or 20 Hertz to 20 kiloHertz,
abbreviated 20 Hz to 20kHz).

Getting the picture

Video signals are a good deal more
complex than that, with a frequency
range extending out to about 4 mega-
Hertz (4MHz), or 4 million cycles per
second, That's 200 times greater than
the audio range, and to re-create the
waveform accurately, tape would have
to move across the recording head 200
times as quickly. Accordingly, 200
times more tape would be required to
record the same amount of video,

Instead, video recording is achieved
by using a rapidly rotating drum on
which the video recording heads (at
least two) are mounted. The drum re-
tates 30 times per second, effectively
increasing the magnetic “writing
speed’” as the tape moves by slowly (at
about 8/10 ips and 1'/ ips, respectively,
in the fastest Beta and VHS speeds).

Additionally, wider tape is used for
videocassettes: !z inch wide compared
to 15/100 inch for audio cassettes.

To further maximize the amount of
video signal that can be stored on the
tape, the tape is twisted around the
recording drum at an angle. As a result,
video signals appear to be recorded
diagonally along the length of the tape,
whereas audio signals made with a
stationary head run longitudinally
along the tape. This so-called helical
scan recording results in video writing
speeds as high as 270 ips—nine times
faster than the best studic open-reel
recorders.

Improved sound and small
size are the most recent
VCR technology advances.

That's how a VCR records video
signals, but until the advent of the hi-fi
Beta and VHS systems, the soundtrack
was recorded in the old-tims method—
by a stationary head located at the very
edge of the tape. The problem is that
with tape speeds slower than the 17/
ips standard for conventional audio cas-
settes, sound fidelity is somewhat lack-
ing. Few conventional VCRs can record
audio signals much beyond 10kHz,
which shortchanges the music's treble
content. Meanwhile, the slow speed
contributes gquite a bit of distortion to
the program. Signalto-noise ratios
aren't much better than 45 decibels
(dBl—and that's for monaural sound!
The ratio drops another 5 dB when the
narrow scundtrack is split in two for
stereo.

Mono or stereo, these ratios are pret-
ty poor when you consider that the
average phonograph record and cas-
sette tape (the latter with Dolby noise
reduction) clock in at 60 dB or better (in
any signal-to-noise ratio, the higher the
dB value, the better). All these ratings
suffer further deterioration at slower
video recording speeds such as Beta III, -
or EP {extended play) in VHS. Dolby
and other noise reduction systems can
clean up a little of the hiss on videotape
soundtracks, but even this improve-
ment is confounded by the wow-and-
flutter contributed by the slow tape
spead—altemnately a shuring, then a
warbling sound. The final handicap of
comventional VCR sound has to do with
the tape itself. Because the soundtrack
is located at the very edge of the tape,
poar tape slitting or any edge-damage
caused in shipping or storage will de-
tract from the already sorry quality of
sound reproduction.

Let's get helical

The average VCR might be adequate
for off-the-air recording of TV sound-
tracks, but because of its inherenmt
sound impediment, the VCR hasn't
been able to match the sonic splendor of
videodiscs (especially the laser-read
type} in reproducing the music and
special effects of movie soundtracks.
Until, that is, VCR makers in the Beta
and VHS camps devised a way to con-
vert audio to FM signals, and record it
helically along with video signals. It's
called audio frequency modulation, and
you'll sometimes see AFM used as a
synonym for Hi-Fi VCRs.

Sony and the other Beta manufactur-
ars ware the first to achieve the feat. In
Beta Hi-Fi, the sterec audio signal is

{Plegse mum o page 138}

HELICAL RECORDING—THE SECRET OF HI-Fl SOUND ON VIDEOTAPE

INDEFENDENT
WIDED UGMAL WLEII;EHI-“EEI}S
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e CONTROL TRACK  RECORDED VIDED

e | QN GITUEHRAL TRAVEL OF TAPE
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RECORDED

Conventlonal VCRs record low-fi audio |limited frequency response,
thin track running along the tape’s edge (left). Meanwhilile, the rapidly
m|mmmwuwmmmmnnhamlmm.m
signals and recorded helically along with the
helical recording provides
frequency response and negligible distortion. VHS Hi-Fl [right] achieves the same results,
2o m-:mﬁmmdahmmﬂm
transcribe sound on deepest layer tracks. Then, heads superimpose
video on the topmost tape layer. For simplicity, not shown on the VHS tape s the
cornventional audio track, which iz retained for compatibliity with older VCRs.

Beta Hi-Fi, the audio s conmverted to
video by the head drum. This high-speed

but d

N
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. high distortion] as a
rotating [1.800

sound with full
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A CENTURY OF PROGRESS

From single-cylinder el
thumpers to V8 screamers, S
auto engines have come
a long way in 100 years.

BY MORT SCHULTZ

ILELSTRATIONS BY PAT RUGGERD

aluminum block, 4,664 cc
and 310 hp.

Inder engine
from 462 cc. A

sked which motor they preferred in a car, visitors to the first-ever

National Automobile Show in New York City made the electric

their overwhelming choice. Steam engines came in second.

And trailing the field with less than 5 percent of the vote was
the gas engine, which one critic predicted would never last.

"MNoxious, noisy, unreliable and elephantine, it vibrates so violently as to
loosen one's dentures. The automobile industry will surely burgeon in
America, but this motor will not be a factor,” he wrote.

Others attending the show cited an additional reason for their displea-
sure—fear that these multifuel powerplants (they ran on stove gas,

P weanits o thank the research librany of the Motor Vehicke Manufacturers Assn [MVIMA]
for its. help & prepaning this series of aricles.
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the 1899 Oids [top right| a mid-engine.

kerosene, naphtha, lamp oil, benzine,
minaral spirits, alcohol and a relatively
new fuel called gasocline) would explode
and shower them with shrapnel and
flame. Show officials increased the pub-
lic's anxiety by summoning a standby
bucket brigade whenever an engine
was cranked. The year was 1900,

In 1903, to the surprise of most
automobile observers (except those di-
rectly involved in engineering), a sharp
rise occurred in the number of new cars
outfitted with four-stroke internal com-
bustion gasoline engines. By 1910,
steam engines virtually disappeared as
a vehicle powering agent. Electric mo-
tors hung on until 1915.

Forty years before and 20 years after
the turn of the century are now known
to have been the Golden Era in the
development of the automobile gas en-
gine. During this 60-year span, most
concepts relative to gasoline engine
development were conceived. Engines
that have come along since have been
refinements of those concepts, which
awaited some technological break-
through—either in fuel technology,
metallurgy or machine tooling—to at-
tain reality.

n 1860, Etienne Lenoir of France
invented the first four-wheeled
vehicle to be powered by a gas
engine (see Centennial On

Whesls, page 75, Dec. ‘84). It was a
two-stroker that employed two con-
cepts which are considered by some in
the 1980s as new—stratified charging
of the fuel mixture by introducing air
and gas separately into the combustion

k)

'ﬂa;;tpplamwaﬂwatrmm o
|above). Plerce had a rear engine [right). %

chamber, and water injection. Both
methods were employed by Lenoir to
keep his one-cylinder engine from
knocking.

In 19068, Cosmopolitan magazine
published a complate guide to the new
"“Gasoline Motor Cars.”” Thirteen mod-
els had one-cylinder engines, 54 had
two-cylinder engines, five were
equipped with three-cylinder engines
and 58 sported four-cylinder engines.
The remaining vehicles included one
with a VB engine built in Redondo
Beach, Calif., (it was called The Coyote)
and a 40-hp, six-cylinder engine in a
five-passenger car. The latter vehicle,
which sold for $2,500, was manufac-
tured by a motor company out of Detroit
called Ford. It didn't sell and was aban-
doned after two years.

Although the typical gas engine at
the turn of the century was quite differ-
ant from today's engines, most modern
powerplant technology had been tried
by 1806, For example, the first en-block
aengine (one-piece cylinder block) had
been made in 1896 by Charles B. King,
but not even by 1906 had machining
techniques reached a level that allowed
such an engine to be manufactured
inexpensively. Therefore, combustion
chambers in the typical multicylinder
engine were cast individually and bolt-
ed to the crankcase.

In 1908, science had not yet perfect-
ed a gasket capable of forming a seal
between cylinders and cylinder heads.
Thus, each cylinder had to have its head
cast integrally, with intake and exhaust
valves set in caps that were screwed
into each head. They named this setup

T-head, because the valves straddled
the piston.

Each set of valves was operated by its
own camshaft. The two shafts—one for

intake walves and one for exhaust
valves—were located in the crankcase.
They pushed up on long stems t.hﬂt
lifted the valves off their seats. As the
cam lobes moved off the valve stem
tips, heavy springs caused the valves to
slam shut.

Since the material that the valves
were made of was relatively soft, this
gave rise to a particularly bothersome
situation. Valve life was numbered in
hundreds of miles. But car manufactur-
ers had a way around this—they
equipped new vehicles with a spare set
of valves! When a person got stuck at
the side of the road, he unscrewed the
valve caps from the cylinder heads to
replace the damaged valves.

he T-head engine gave way to
the L-head (also called the
flat-head or side-valve) en-
gine in which wvalves were
placed on one side of the engine. The L-
head dominated the scene for years.
Ford used it on VBs until 1853. But
waiting in the wings was another de-
sign, introduced in 1898 by Wilkinson
Motor Car Co.—an engine that had the
camshaft and wvalves in the cylinder
heads. You know it as the overhead-
cam (ohc) or overhead-valve (ohv).
During this Golden Era, other notable
innovations bearing on the dewvelop-
ment of the gasoline engine took place.
The engine in the 1905 Knox was a
horizontally opposed powerplant simi-
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lar in makeup to one adopted 30 years
later by Volkswagen for use in the
Beatle. Like the Beetle engine, the Knox
engine was aircooled. Corrugated pins
surrounding the cylinders made it pos-
sible to obtain 32 square inches of heat-
radiating surface per square inch of
outside cylinder surface.

Another noteworthy car was the
1906 Premier, with a four-cylinder ver-
tical engine. It had a 4°/: ® 4'/+-in. bore
and stroke, making it one of the earliest
“sguare’” engines.

As late as 1953, C.F. Kettering, auto-
motive genius and inventor of the elec-
tric self-starter, wrote: "The so-called
square engine with the bore more near-

Cadillac short-stroke 356-
cu.-in. VB of 1956 was

R

! 1

P

;g —Tam

ly equal to the stroke in order w reduce
piston speed brought us a considerable
way down the path to the modern
engine.” He was referring to engines in
the 1949 Cadillac and Oldsmobile.

The early innovators were not ad-
verse to shifting the engine from place
to place. At first, it was put under the
front seat. Then, it was moved under
the hood. Some think it wasn't placed in
the rear until VW did it with the Beetle.
Surprise! In 1896, a car called the
Hertel had an engine back there,

Most people today are familiar with
front-wheel-drive (fwd) cars. Many
probably think it's a new concept.
Wrong! In 1900, the Pennington Car

Alr-cooled engines were abandoned by

manufacturers, “"Copper-cooled”
1923 Chevrolet Four [above]
unsuccessfully used copper cooling fins
and a big fan. Volkswagen, however,
has made well over 20 million Beetle
engines [left) since the 1930s.

Co. came out with a vehicle that had a
gas engine driving the front wheels.
This wasn't even the first fiwd car.
Electrics and steamers had bean using
fwd for years.

Coverage of this period would be
incomplete without mentioning the
1808 Ford Model T, or Tin Lizzie. Its
four-cylinder 20-hp engine was the first
mass-produced, inexpensive power-
plant to be en-block with an individual
cylinder head. Perfection of a copper-
asbestos head gasket was one of the key
developments making this possible.

ngineers knew for a long time

that they could theoretically

design more efficient en-

gines by increasing com-
pression ratios. By squeezing the fuel
mixture into a smaller combustion
space before it was ignited, smaller,
more powerful engines could be used.
However, every time this was tried,
engines reacted violently, knocking ter-
ribly. The problem was not the engine,
but inadequacy of the fuel. 5o, until the
mid-1920s, compression ratios of en-
gines in cars sold to the public ran no
higher than 4.3:1.

That limitation ended in 1923 when
tetraethyl lead and improved refining
methods gave gasoline antiknock quali-
ties. This development allowed engi-
neers to try certain mechanical im-
provements that increased engine effi-
ciency still further without fear of
knocking. Some of these improvements
included redesigning combustion
chambers, using differently shaped pis-
(Please tum to page 120)
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*IDEA VEHICLE -

We prove that a downsized
sports/utility vehicle
can be a perfect
packhorse for any fisherman.

ry and find a vehicla that does everything. It's

impossible. Sports cars corner quickly, but

drag mufflers on back roads and are limited

in cargo space. Motor homes carry much

and sleep many, but can't reach the secret fishing

holes. Fishermen know that combination spin and fly

rods do neither job well, and it's the same with

wheels: Compromise transportation is never gquite
totally satisfactory.

Still, it was an interesting challenge to try and build
the ideal vehicle for a fishing enthusiast. What you see
here is our fisherman's dream machine, with the
emphasis on fly fishing.

We decided to start with a Ford Bronco II because it
will find any fishing hole on half the fuel needed to get
there in a full-size 4 ¥ 4. And because of its trim size,
the Bronco II will be able to squeeze through to more

i ' of those secret spots. We chose the 2.8-liter VB
The Bronco l i ready to accept the full complement of gearwe've ~ because many favorite trout streams are at high
assembled behind it (top). The double-decker setup |above) I3 altitudes, where the current crop of four-bangers gets
provided by the 4 =4-foot Peg-Board. emphysema. We also specified the automatic trans-
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mission, because fishing is the ohjective, not die-hard
fourwheeling. We wanted air conditioning since some
of the best hatches that bring the fish are on hot days,
and you want to be fresh for a day of casting. Skid
plates, to save the underside, and the rear-mount
spare to save space inside were also ordered.

A limited-slip front differential and a Traction-Loc
rear send power to the wheels. Then, to get it to the
road—or no road—we mounted a set of Goodyear
Wrangler radials. Fly fishermen should have such
traction on slippery rocks! Heavy-duty shocks with
matching springs, a 63-amp-hr. battery, automatic
locking hubs, full dash gauge package, cruise control,
tilt wheel, AM/FM stereo with cassette and four
speakers, and the split fold-down rear seats complet-
ed the basic package.

The first garage project was installing a Warn 6000
winch and brush guard. Marchall quartz-halogen fog
and driving lights came next, followed by Cibie Bobi
quartz-halogen replacement headlights. These lights
are legal in all 50 states, and when properly aimed are
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On the way to back country, Bronco [l
climbs the river bank on its Goodyear

- Wranglers. Winch is a Warn Model 6000,

v_iﬂﬂ'! brush guard protects front end.

g " oy o

not dangerous to on-

coming traffic. They

have less light scat-

ter and are brighter

than the factory-op-

tion quartz head-

lights. However, the

whiteness and the

brightness  some-

times attract law en-

forcement interest,

s0 we installed the .

new Regency RS console-mounted electronics—cB,
Two radar detector, scanner. driving computer—are a
an option for fisher- tether to clvillzation.

men in a hurry.

Also onboard is an M400 scanner for monitoring
road and traffic reports and listening to weather-band
broadcasts. Next to the M400, we mounted a GE CB
radio and the brain unit for an Ungo Box, coupled to a

(Please tum to page 142)
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Resurface Your Kitchen Cabinets For A

BRRAND NEW

Plasztlc laminate In an almond hue covers
doors and front surfaces of original cabinets.
Minimal space between pairs of doors and
wood trim give the kitchen a European look.
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Covering old cabinets can give
your kitchen a dramatically new look
at a fraction of the cost
of a complete remodeling job.

BY PENELOPE A. SPANGLER
Home Improvement Editor

f your kitchen badly needs updating,
yet remodeling it doesn't fit into
your budget, resurfacing the cabinets
with a plastic laminate such as Formica,
and adding new doors and drawer
fronts can rejuvenate your lkitchen—
and keep your budget balanced. If your
presant kitchen cabinets are in sound
condition, and the present floor plan is
functional, the savings can be substan-
tial. In fact, in buildings with old plaster
walls, some homeowners have pre-
ferred to resurface cabinets rather than
risk serious wall damage by removing
and replacing old cabinets.

Your selection of cabinet resurfacing
material and cabinet door style helps
determine the style of the kitchen. You
can opt for a traditional look with wood-
pattern laminate; go for a bright, up-
beat kitchen with a solid-color laminate
in a vivid hue; or elect a sophisticated
solid-color laminate in pastel or white.

You can also choose the amount of
work you want to do yourself. For the
least outlay of money, construct the
doors and drawer fronts and resurface
the cabinets yourself. For information
on building and hanging cabinet doors,
see How To Build Cabinet Doors, page

104. Rather than building them. you
might prefer to order the cabinet doors
and door fronts custom-made to your
specifications (see sources baelow).
Then, resurface the cabinets in match-
ing laminate yourself. You also can have
a local home improvement or kitchen
refacing company familiar with the pro-
cess measure and order doors and re-
surface the cabinets for you.

Even if the resurfacing job is done by
professionals, you'll still pay substan-
tially less than for a total remodeling
job. A professional resurfacing job for
an average kitchen (about 18 to 20
doors and three to four drawers) costs
about $3,000, depending on door style
and color. The job shown, done profes-

sionally, cost about $4,000. This larger
job, included more doors, four com-
pletely new drawers with new hard-
ware and two countertops with special
bevelled wood edges. (For tips on re-
placing a kitchen counter, see Tile Or
Laminate Countertop? Here's How To
Do Both, page 102, Feb. "83.)

In most cases, it is necessary to make
new doors rather than resurface exdist-
ing ones because many doors hawve
rounded adges which must be trimmed
square before they can be laminated.
Trimming the old door usually results in
it being too narrow and too short to
cover the original opening.

Tools and supplies needed

With the exception of a routar or
power laminate trinmer, you can do the
entire resurfacing using hand tools.
Howevwver, other power tools can speed
up the job. To prepare the cabinets,
you'll need: a screwdriver, preferably a
power driver to remove doors; prybar to
remove trim; hand paint scraper or belt
sander to remove old paint, varnish and
grease; hammer to flush out bottom of
wall cabinets if needed; saw to trim any
frame overhang.

To laminate cabinets, you'll need a
carpenter's rule and tin snips to cut the
laminate. Although tin snips can leave a
ragged edge, the laminate is cut over-
size and the edge trimmed later. You'll
also need a brush or a short-nap roller
with a phenolic core to spread the
contact cement; a paint pan, coffee can
or other container to hold contact ce-
ment; a pressure roller, wood block and
hammer or rolling pin to press the
laminate to the core; a router with a
flush-trimming bit to trim the laminate;
and a fine mill fila to smooth the lami-
nata edge.

To install the cabinet doors and draw-
er faces you'll need a carpenter’s rule,
drill and screwdriver.

CREDITS AND SOURCES

Plastic Formics-brand larminsts, doors snd drawer
fronts in 24 styles plus other needed material for
dio-li-yoursell insallation (and product bterature,
52.50) are available from Indoors by Interface
Industries Inc., B6 Snediker Ave., East New York,
N.Y. 11207; or writa for a professional resurfacar in
FOur ara.

Technical assistance: | & J Home Improvements,
Bronx, N.Y.

PM photos: Stevvan Fay

Seyling: Gabe Herrick

Technlcal art: Dyck Fledderus

Chairs: Modod B-11 mmmwnmm
f{about $45), J & [ Brauner, 11-15 48th Ave., Long
Isiand City, N.Y. 11101.

Wood doors, drewer fronts snd venser for do-it-
yourself installation: Doors, 603 Big Swne
Gap Rd., Duncanville, Tex 76137; 12 degigns are
available in unfinished oak, ash, mapls venear or
paint grada.
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PREPARATION

& Flush out the bottom of wall cabinets so
they can be laminated for a neater appear-
ance. Use "s«in. plywood or fiberboard se-
cured with ¥+«in. brads.

'I Remove cﬂ:ﬂnet doors, drawers, hard-
whare, trim, appllances—and counters Iif you
them. They are nalled to adjoining
or screwed to cleats from below,

l Slnoe contact cement bonds lnﬂmﬂ}r
position a plece of uncemented laminate or
other material between prepared surfaces
untli the cemented laminate i In place.

7 Apply two coats of contact cement even-
to the back of the laminate, letting It dry
coats. Use adhesive liberally, but

drips on edges make trimming difficult.

2 Apply fillers as needed to stiles depend-
ing on the hardware you
cases, you need 1%-in. minimum stile width
to hinge two doors to the same stile.

select. In most

] Lh.earumrwltham.n"b-tﬂmml m
remove excess laminate along

First spray the hitwnhllbdcaﬂtmas
WD40 to ensure a smooth, even cut.

FAST, SEAMLESS. NO-MEASURE WAY TO RESURFACE CABINET FRONTS

1 Apply contact cement to the cablnet X Press laminate on the cabinet. Work
surface and to a sheet of plastic laminate. over surface with hammer and wood block.

INSTALLING DOORS AND DRAWER FRONTS
—F " _amm |

““&Is.
To install doors, measure and mark cabinet
frame for horlzontal and vertical alignment.

Note double thickness of laminate between
doors maintain: proper 'u-in. spacing.

After aligning drawer front with the door

below [t fasten the new front to the
drawer box with two wood screws through
the old front into back of new drawer front.

102

3 Use a file tang or drill bit to poke a hole
through the areas that will be removed.

Supplies you'll need include: plastic
wood to fill screw holes; possibly pine
filler strips on stiles to accommodate
new hinges of adjacent doors, depend-
ing on hinge spacing requirements; "/a-
in. plywood or fiberboard and *f«-in.
brads to flush out cabinet bottoms if
needed; nonflammable contact cement;
120-grit abrasive for belt sander if
used; and nonflammable cleaning sol-
vent (111 trichloroethans) to remove
cement from laminate surfaces. In addi-
tion, have the finished doors, drawer
fronts, hardware and plastic laminate
on hand. To measure for doors and
drawers and to estimate other laminate
needs, see How To Estimate Materials
on page 130.
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4 A paint scr with sharp blades makes
quick work removing varnish, A belt
sander with abraslve also can
remove varnish, paint and grease.

LAMINATION

10 Using a special laminate roller, rolling

pmnrwoodmhln:kﬂiﬂhr:‘arm aph:g
aver inate to

t}um'mmmmmkegmdm

#§ Use a router to remove excess laminate,
Then, file all of the edges untll smoath.

When ordering plastic laminate, keep
in mind that there are two grades:
standard and vertical. Vertical grade is
Wz in. thick. It is easier to work with and
is used for cabinet sides and fronts.
Standard grade (/16 in. thick) is used on
horizontal surfaces such as countertops.

Preparing for the job

Befors you begin the resurfacing job,
remove all items from the cabinets,
drawers and counters. If possible, re-
move the fumiture and close off the
kitchen by hanging sheets or closing
doors. Gather tools and supplies and
organize a work area where you can
trim laminate and apply contact ce-
ment. An adjacent porch next to the

POPULAR MECHANICS ® JAMNLUARY 1985

11 Use a fine mill file to finish smoath
the laminate edge at the ends of the plece
where the router can’t reach, and along the
entire length of the trimmed edge.

kitchen is an ideal work place. Open the
windows or otherwise ventilate the
TOOIM.

Remove doors, drawers, latches,
hinges, molding and appliances if need-
ed to expose the rails and stiles of the
cabinets. Appliances don't necessarily
have to be removed completely. For
example, simply slide a gas stove out
enough to work on adjacent surfaces.
Remove the vent hood. You can slide
out an electric wall oven.

If your job invelves replacing
counters, remove the old ones. They
may be nailed into an adjacent cabinet,
or fastened underneath by screws driv-
en up through cleats into the underside
of the countertop. If the front cabinet
rails and stiles overhang the cabinet
sides, trim the rails and stiles flush with
the cabinet sides.

For the best appearance, plan to
laminate the bottom of your wall cabi-
nets. You will probably have to flush out
the bottom with Ys-in. plywood or fiber-
board and 5 or ¥+in. brads, depand-
ing on the thickness of the bottom. In
many cases, particularly if you want a
European look which involves using
self-closing. hidden recessed hinges
and oversize doors that hide rails and
stiles, you must install vertical fillers
onto the sides of the stiles. This gains
axtra width for attaching hinges of two
doors to the same stile. Check specifica-

& Apply contact cement to the
cabinet with a paintbrush or paint roller.
Work owver the entlre surface, no

bare spots. Let adhesive dry and reapply.

tions for your particular hardware.
Scrape or sand the front frames and
end panels of each cabinet to remove
surface finish. For an old varnish finish,
use a scraper or a belt sander. Sharp
blades are a must. On painted surfaces,
a belt sander usually works best. If
paint buildup is too much for a sander
or scraper, or if cabinet surfaces are
badly wom, cover exposed surfaces
with new '/u-in. plywood or fiberboard.
For best results, remove old plastic
laminate. Pry up a corner of the lami-
nate with a putty knife and apply con-
tact cement solvent—111 trichloroeth-
ang—ito soften it. Sand the
underlayment with 120-grit abrasive.
Smooth any spots where the underlay-
ment is removed with wood filler. If the
old laminate is in good condition and
can't be removed, sand it with 120-grit
abrasive to get good adhesive bond.
The frame fronts on metal cabinets
can be covered with stripsof 1 X 2or 1
¥ 3 fastened to the cabinet with sheet-
metal screws. Sides can be covered
with Y+-in. plywood or fiberboard. Stiles
must be guite secure to hold the doors.

the cabinets

To apply plastic laminate successful-
ly., make sure the cabinet surfaces are
clean and that you apply sufficient ce-
ment. Work in a well-ventilated room;
use nonflarnmable contact adhesive.

Laminate cabinet parts in this order:
the bottomn of all wall cabinets, all
cabinet sides and finally cabinet faces.
If you are working with a solid-color
laminate, use the biggest piece possible
to minimize seams (see Fast, Seamless,
Ne-Measure Way To Resurface Cabinet
Fronts, facing page).

If you've selected a wood-pattern
laminate, cut oversized horizontal rails
and vertical stiles separately so the
wood grain is vertical on the stiles and
horizontal on the rails, as with cabinets
of real wood. Apply laminate to stiles,
then to top and bottom rails.

Mark laminate for each piece and cut

{Flease turn o page [130)
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HOW TO BUILD
CABINET _ A
DOORS |

Learn to build cabinet
doors using a variety of
tools, techniques and
materials.

BY ROSARIO CAPOTOSTO

walk through any kitchen designer’s

showroom will reveal a wide wariety
of different cabinet doors. Cabinetmakers
have created this wealth of options because
they know that doors often constitute the
primary visual component of the rooms in
which they appear. However, in spite of all
these possibilities, basic door construction
methods are surprisingly few, Here we show
how to build eleven different types, but all
fall within two hasic categories: doors made
of various panels surrounded by a frame-

work, and flat slab doors made with- ._
out a summounding frame. Because of
this similarity of construction, you can '\..,______

either make the specific doors we

show, or you can combing our technigues
and matenials in different ways. By so doing, g
you can create your own designs that will
give any cabinets you build a truly custom
appearance.

T




Arched Raised
Panel

Before discussing the specifics of build-
ing arched raised panel doors, let's
cover a few general points regarding
frame-and-panel door construction.
Generally, two horizontal rails and two
vertical stiles form the frame that holds
the panel. The inside edge of the rails
and stiles is shaped using a sticking
cutter. Sticking refers to the molded
profile of the frame. The rail ends
recaive coping cuts which match the
sticking (see the drawing on page 107).
No special cutters are needed if flat
sticking is desired. Simply assemble the
frame using doweled butt-joints or
open martise-and-tenon joints.

Door panels are made in two basic
styles: flat and raised-bevel (see the
drawing on page 106). Make flat panels
from '/+-in. hardwood veneer plywood.
Raised-bevel panels are usually cut
from "/10- or '/z-in.-thick hardwood. The

Photos: Foiorio Capodosio

Technileal art: Eugens Thampson

Caning. wood moldings and continuous oak pull
supphed ty The Woodworkers' Siore, 21801 industnal

‘ L, Minn. 55374,

Three-plece router bit set & auailable from Conover
Woodoaft Speciaities, 18125 Madison Rd. Parkman,
Ohio 44080, for 59495 posipand
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Arched raised panel door is made of seven parts
two panels, three rails and two full stiles. Rails
and stiles are joined with glue: panels simply float

N grooves

raised panels shown were cut on a table
saw or shaper. At the end of the article
we'll show alternative methods for cut-
ting a raised panel.

To make arched raised panel doors,
start by cutting three rails and two
stiles for each door. With the sticking
cutter in the shaper, cut the inside edge
of the lower rail and of both stiles. The
middle rail receives sticking cuts on
both edges. Now cut the arched upper

rail on a band saw. But first, make a
holding jig to handle the uppar rail
safely when shaping the sticking. The
jig consists of a board, cut out to accom-
modate the upper rail, and a 'Ysin.
plywood template base. The template
rides against the cutter guide-collar to
control the cutter. Attach the template
to the upper rail with '/=in. brads
before bandsawing the arch.

Now, with the coping cutter in the

Makie this simple holding Jig for shaping the
sticking pmﬂdm
rﬂtdt:.. underside agalnst the
cutter's gulde-collar to control cut.
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shapar, cut the ends of all the rails. For
this operation, use a miter gauge
equipped with a hold-down clamp.
Next, dry-assemble the frame and mea-
sure between the sticking grooves to
determine the panel sizes. Cut the pan-
els /4 in. shorter in width and length to
allow for expansion.
Install a vertical panel raising cutter
into the shaper. First, raise the bevel on
the lower panel. Always make a test cut
before shaping the workplece. To cut
the arched raised bevel on the upper

Close-up view shows the vertical panel-
raising cutter used. Note that auxillary fence
must be notched around the cutter.

hands well clear of the cutter at ail times.

panel, screw an auxiliary fence to the
shaper fance as shown. Clamp a second
board to the shaper table to hold the
panel against the fence. Now bore a
small nail hole through the panel cen-
tered at the radius of the arch. Nail
through the panel and into the auxiliary
fence. Hold the panel clear of the cutter,
turmn on the shaper and swing the panel
into the cutter to form the bevel.
Finally, assemble the door frame us-
ing glue only. Don‘t glue the panel in

the grooves.

Raised
Panel

This is the most popular
cabinet door style.

HRaised-panel doors are
an easy way to add a
touch of class to any
cabinet. The raised bev-
B]unthmduﬂrpamlismrtonthatabia
saw. No special cutters or accessories
are needed. Cut the stiles and rails to
size. Dry-fit the frame and then mea-
sure to determine the panel size, Cut
the fence 4 in. shorter in width and
length.

After surface planing the panel to '/z
in. thick, move to the table saw to cut
the raised bevel. Elevate the saw blade
to 1'/4 in. and position the saw fance ¥s
in. from the blade. Now tilt the saw

Cut the ralsed bevel with saw blade tiited
10°, To ensure safe, accurate cuts, dlamp two

boards to the and straddie fence. Rest
back board and panel firmly on saw table.
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blade 10° away from the fence. Alter
the above dimensions for panels that
aren't 'z in. thick.

To control the panel and to ensure
safe, accurate cuts, make the simple
guide of two wood blocks clamped to
the panel, as shown. The assembly
straddles the saw fence and prevents
the panel from tilting into the blade. Be
certain that the block in the middle is
the same exact thickness as the fence.
Clamp the three pieces together with
the back block and panel resting firmly
on the saw table.

Cut the raised bevel on the panel
ends first and then on the two sides.
This way, any cross-grain splintering
will be removed by the bevel cuts on the
panel sides, Use a sharp, smooth cut-
ting saw blade when raising the panel.
Burn marks and saw ripples caused by a
dull blade are difficult to remove.

COMMON PAMNEL STYLES

STILE PAMNEL

FLUSH

RAISED BEVEL
ONE SIDE

The angled saw blade leaves a sharp
cormner on the shoulder of the raised
panel. Square-off the shoulder on the
table saw with the saw blade returned
to the perpendicular position and ad-
justed for a very shallow depth of cut.
Test cuts should be made on scrap
wood after every blade or cutter adjust-
ment. With the panel face down on the
saw table, pass it over the blade to
square the shoulder. Finally, sand all
parts and assemble the door as instruct-
ed for the arched-raised panel doors:
Assemble the frame with glue only.
Don't glue the panal to the frame.

FOPULAR MECHANICS ® JANUARY 1985



Four
Panel

The four-panel door
style features four flat
plywood panels divided
by a vertical mullion and
a two-plece cross rail
: T Make the sticking and
coping cuts on the stiles, rails and
mullion with a shaper or router table.
It's necessary to take certain safety
precautions when handling the small
cross-rail pieces. Caution: Failura to
heed the following instructions could
lead to serious injury. Clamp the cross
rail to the miter gauge when making tha
coping cuts. Never try to hold the rail by
hand. To make the sticking cuts safely,
place the rail in a notch cut in a larger
scrap board, as shown. Tack-nail a
wood strip securely across the top of the

board to hold down the rail. The mullion
can also be handled safely in this man-
ner.

Note that in both of the above proce-
dures it's not necessary to handle the
cross rails during the shaping opera-
tions, Easumwalwa?skaeprour
hands well clear of the shaper cutter.

ﬁfsera]lﬂmpmtshawboenmﬂ}ad
and finish-sanded, assemble the door |
h?ﬁmgiumgthammmﬂwﬂm

stile. Next, install two “e-in. plywood |

panels separated by a cross rail. Be
certain to cut the panels about 's in.
shorter in width and length to allow for
expansion. Then, glue the mullion to
the cross rail and to the bottom rail. Add
the remaining two panels and cross rail
and then glue on the final stile and the
upper rail. As with all frame and panel
doors, don't glue the panels in place.
Apply glue to the rails, stiles and mul-

Maice this simple |ig to hold the cross-ralls
when cutting the sticking. Notch the
board to accommeodate rall. Tack-nall a strip
across the top to hold down the rall.

L ' Horizontal
~ V-groove

The European-style hor-
| izontal V-groove door is
assembled with tongue-
and-groove joints. Cut
" the joints on a table saw
using a molding cutter-
hﬂud ﬁtt-ad with the appropriate knives.
Adjust the cutters so that the joints are
made slightly toward the back edge of
the workpiece. This off-center position-
ing will result in an equal amount of flat
gluing surface on either side of the joint
after the V-groove is cut.

First, cut a groove on the inside edge

Insﬂlﬁmmﬂ'ltlldnd‘l
and featherboard. The wood
keeps cutter clear of metal fence.

=X

of each stile. Then use a standard saw
blade to cut a 45° bevel on the stiles’' top
edge. Now cut a matching tongue on
both ends of each horizontal slat using a
table saw tenoning attachment. This is
the safest, most accurate means of
cutting the tongues. Note that a backup

(Please tum to page 148)

Cnphg:wﬂlddngd:tallsnm
in this close-up view of a finished cross rall.
Rall is shown positioned on a stile.

nears completion.
to mullion before
positioning the last plywood panel. Apply
glue to hardwood parts only; not to paneis.

door Is shown as

The It
Glue the second cross rall

POPULAR MECHANICS ® JANUARY 985
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Clean lines and a clear, natural finish give this small maple table a light contemporary feel that will complement anyone’s decor.

n though we all try to make the

best of the living space we can
afford, there always seems to be a
corner here and there that could be put
to better use. The problem is, this space
won't accommodate a major piece of
furniture no matter how many times we
rearrange the room.

Here's a small table we designed for
just this kind of situation. It can easily
sit two for breakfast in a tight kitchen or
fit in the cormner of any living room for
playing board games and cards. It can
sarve as a compact writing table in a
small bedroom or as a convenient place
in the foyer to drop keys, mail and a
newspaper. And while our table is
made of solid maple, any hardwood
species would work as well, especially
one that complements the rest of your
furniture.

stock
Begin by selecting from 4/4 stock the
boards to be used for the tabletop.
Selection criteria should be matching
grain and color. Crosscut the boards to
rough length and true one edge on a

108

jointer. Rip each board at least '/is in.
wider than the finished dimension, then
use the jointer to surface the ripped
edges to ensure tight glue joints. Edge-
join the boards for the top using carpen-
ters glue and clamps. Be sure to spread
a thin, even coat of glue across all
matching edges. (If the boards are
slightly warped, use Y+-in.-dia. dowels
spaced 6 to 8 in. apart on the edges to
keep the boards aligned.)

Wait until the glue has started to set,
approximately 20 to 30 minutes, then
scrapa off any excess glue with a sharp
chisel. This will eliminate difficult
cleanup later after the glue has com-
pletely dried.

Rip 8/4 stock to width for all the legs,
then cut the legs to finished length and
lay out the apron mortises according to
the dimensions shown in the drawing.

Color photo: Harry Hartman
Room : Gabe Hemick
Black and te phatos: Neal Barett
Technical art: Eugene Thompson

Clamp a fence onto the drill press table
to keep the workpiece properly posi-
tioned and bore overlapping "/ie-in.-dia.
holes to remove most of the waste from
the mortise. By using a brad-point drill
bit. you can achieve a flat-bottomed
hole and save considerable labor in
squaring the bottom of the mortise later
with a chisel.

Trim the sides of the mortise to
finished dimension with a sharp chisel,
making sure to remove all the ridges
left by the drill bit. After all the mortises
have been cut, lay out the tapers on
each leg. Note that the taper only ap-
pears on the two inside edges and that
it begins 4'/: in. down from the top of
each leg. This detail permits a square
joint between the legs and apron.

Cut the tapers freehand on the band
saw, being careful to cut only on the
waste side of the line. Then use a sharp
plane, cabinet scraper or a belt sander
to remove the saw marks.

Aprons
Rip 4/4 stock to 4 in. wide for the
aprons and cut to finished length. At the

POPULAR MECHANICS ® JANUARY 1985




same time, rip one piece of the stock
approximately 20 in. long by 2 in. wide
to be used for the wood buttons that
attach the tabletop to the base. Set this
board aside.

Next, cut the tenons on the ends of
each apron piece using the dado blades
in a table or radial-arm saw. Since these
blades leave small ridges on the cheeks
on the tenon, it's good practice to cut
the tenons slightly thicker than re-
quired and trim to the finished dimen-
sion with a sharp chisel. Next, hold each
apron board in the vise and cut the Y/s-
in.-deep shoulder at the bottom of each
tenon using a backsaw or dovetail saw.

This shoulder “hides” the bottom of the
maortise for a better-looking fit.

Use dado blades again to cut the e
in.-wide by *ws-in.-deep groove on the
inside of each board. This groove ac-
cepts the wood buttons used to attach
the top.

While the dado blades are still in the
saw, readjust the blade to cut the rabbet
that appears on the end of sach button
in the stock that was set aside earlier for
this purpose. Once the rabbet is cut, cut
the six buttons to length.

Mext, lay out the cuived cutouts on
the bottom edge of each apron. Using
the dimensions given in the drawing,

drive a 4d finishing nail at the apex of
the curve which is at the center line of
the length of each apron piece. Then
clamp two blocks of scrap wood at the
bottom outside edges of each apron as
shown. Take a 'fs-in.-thick strip of pine
and bend it between these three points,
forming a gentle curve. Trace this curve
with a sharp pencil, then repeat this
procedure for the other apron boards,
noting that the dimensions for the curve
are different for the long and short
aprons.
Use a band saw to cut the curves,
again cutting on the waste side of the
(Fleaze turmn to page 118}

Use band saw to cut taper on inside edgesof Cut tenons on ends of table using
overlapping w-in-dia. holes a drill  all legs. Cut can be made freehand as as mmmrm«ﬁ,m
press. Clamp alignment fence on table to  blade remains on waste side of line. Remove  remove saw blade with sharp chizel.
emsure that all mortises are cut the same.  saw marks with a sharp bench plane. (Saw guard removed for photo clarity. ]

MATERIALS LIST—SMALL MAFLE TABLE
Key No Size and description (use) C 2 Mg X 4 ¥ 21" maple (end apron) F 6 1% Mo 10 ch screw
A 1 Mg ® 27 % 34" maple (top) D 4 13 x 1% = 284" maple (leg) Misc.: Carpentar's glue, 120- and 220-grit abrasive
B 2 WHe X 4 ¥ 28" maple (side apron) E 6 M X 2 ¥ 2" maple (wood button} paper, satin-finish polyursthane varnish.

ANe" DEEF x
114" GROOWE

T 1" TENON
AMND MORTISE

3|

a— START LEG TAPER

DETAIL1

4"

DETAIL 2

HERE O WO INSIDE
SURFACES. TAPER TO 1"
SOUARE AT BOTTOM

SMALL TABLE 7 wWiDE x 34" LONG x 29" HIGH

CUT TABLETOP EDGE
WWITH BOSCH RAISED-
PANEL CUTTER NO.
854800 AND GLIDE,
OR NG, BS583M WITH
BALL-BEARING PILOT

DETAIL 3

- 2" x 45"
. ~ [FOUR
| CORNERS)

1" SOUARE
[TYPICAL

POPULAR MECHANICS ® JANUARY [985
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GENE AND KATIE HAMILTON
AND STEVE WOLGEMUTH

ut together any one of these useful slatted furnishings in a weakend, and
enjoy it for years to come. All are made of solid maple and bear a family
resemblance to each other, so you can build several matching pieces if you
wish. Each requires a minimum of materials—you may even find sufficient scrap
around your shop for more than one iter—and the simple yet interesting assembly
techniques make each a pleasure to build.
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DISH
RACK

Our solid maple dish
dryer rack is a func-
tional work saver,
and much better
looking than the plas-
tic variety you might
buy. It's sturdy, yets folds flat for easy
storage.

Begin construction by ripping stock
to¥s > ¥ in. for the legs and supports.
Then rip the slat material to ¥s X s in.
thickness, Make sure you use a push
stick. B careful to avoid kickback when
you are ripping these thin parts. Cut all
these pieces to the lengths given in the

Sand all parts lightly with 120-grit
then 220-grit sandpaper. Assemble the
larger outer frame first, keeping the
frame exactly square and positioning
the supports as indicated in the draw-
ing at right.

Secure the supports with waterproof
glue and %ein. brads. Cut the head off a
brad and use it as a drill to bore pilot
holes in the hard maple. Use the outer
frames as an alignment jig when as-
sembling the other two frames.

Place the framed sections together in
propar position, and bore holes for the
four ¥ie-in.-dia. bolts that join the
frames at the same time to assure
alignment. Countersink the holes in the
outer legs so the bolt heads will sit
flush.

Bore pilot holes for 5s-in. brads in the
short slats and shelf frame. Then join
with glue and the brads, spacing the
slats equally along the length of the
frame

After the glue has dried, transfer the
slat location from the shelf to the sup-
ports of the other two frames by mark-

WIEEKEND WORKSHOP =

DISH RACK

SLAT—E (24 RECD.,
SPACE EVENLY)

a"
e

A-H1] sl

e~ sz

ASSEMBLY 1

SLAT—G (22 REQD.,
SPACE EVEMLY)

SLAT—F {24 REQD.,
SPACE EVENLY)

] mm#e?’—

. e EE

&1/a"

g

ing with a utility knife, as shown in the
photograph. The slats on all three frame
sections must be aligned, both for ap-
pearance and to hold dishes upright.
Attach the slats on the other frames in
the same way.

Finish-sand all parts, especially the
end grain, and rub on a nontoxic miner-
al oil finish. Assemble the rack with
flathead aluminum bolts and nuts.
Notch out the ends of any slats that
conflict with the nut. Insert the bolts,

tighten the nuts and nick the bolt thread
with a nailset to prevent the nut from
loosening.

HHTERIHLSLJHI'—D[SHMEK
Eey Hn.auuﬁd-w

4 Ya ¥ 3 % 14" maple (long beg)

2 Ve = Y ¥ 545" maple (short leg)

4 Ve x4y x 20" maple (long support)
3 Vs x N ¥ 16%" maple (short support)
24 Ve x N x 129" maple (long slat)

24 3 % ¥ ¥ 614" maple {mediam alat) [
24 Ve ® % x 47 maple (short slat)

4 %20 ® 17 rh aluminum screw and nat |
* &% and ¥4 brads
required

f=Iommonmse
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UMBHEM UMBRELLA STAND =

HALF-LAP

L -
JOINT AT
L s : “AND ;ﬁpﬁﬁfm o TOP CORMERS
I x 1= X
| E——— S
| [2 RECH)

This compact, slatted

e g 'IIIH.]J]B umbrella — 318 x 3/18"
RABBET
:r 4—-- mnﬂ keeps your {4 SIDES)
= raincatcher always at TOP END
i Hex 1111k
meesssssssss  the ready. It is easy PP |
to assemble, and an 12 REQD.| n 2d FINISHING

attractive addition to any home. "~ NAIL [TYPICAL)

Begin by cutting the side and end

pieces for the top from ¥-in. -thick |
stock. These pm;u: are joined hvln half- P, | NOTE: ALL PARTS
lap joint. Cut a ¥s-in.-deep % 1%ie-in.- SR ITG pe SOLID MAPLE
wide rabbet at the ends of all four x 23-114" il .l
pieces. Test-fit the joints and when 4 reaD | ———d
satisfied apply glue and clamp together. ; |
Check for square. | _,—"T
Cut the bottom from %4-in. stock and SLATS L1l
the slats from %4 (1'/ie-in.) thick stock. e ———
Cut four corner slats ''/ie-in. wide. Bore {26 REQD.| B 34 x 613016 % 14
pilot holes, and glue and nail corner

glats to full-size slats to form four corner
posts. Then cut a % X *fsin. rabbet HBx 3@"
around the top assembly and bottom ﬂ’“&ﬁl
piece for the slats to rest in. r >

Before assembling the unit, sand all
parts lightly with 120-grit then 220-grit
sandpaper. Start assembly by nailing
and gluing the corner posts to the top
and bottom. Check for squareness be-
fore the glue sets up. Glue and nail the
remaining slats in place using a piece of
scrap slat as a spacer, adjusting as
necessary for even spacing. Cut small
pieces of slat stock for feet and glue
them to the underside of the bottom,

After the glue has dried, wrap 120-
grit sandpaper around a block of wood
and ease all sharp cormners. Then sand
the stand with 220-grit paper. For a
natural finish, apply wipe-on tung oil.

FOOT

' WA x 11116 1-116"
QI‘/M REQD.|

e s = — — -
_— PLANT PLANTSTAND |
LOCATE FOUR DOWEL HOLES ON PERIMETER

— = STAND 38" -DIA. x 11/2” BIRCH OF 11"-DIA. CIRCLE; CENTER EACH IN
— - DOWEL (4 REQD.| MIDDLE OF SLAT (SEE DETAIL 1)
e il =]
[ T T 1 tabi SPACER—I11Z2x 34 x 1™ i

B ana sholf of this con 2 \‘ v
[Cen=on PR 1 = HE = - = .
Wesssss M  temporary  looking 3/8” DIA. x 1-1/2*
- = BIRCH DOAVEL . il .
. s Plant stand  are J
e = = preassa then

Hined. DETAIL 1

cut into circles. Cut
the internal slats and spacers to the
sizes indicated, glue and clamp them
together on a flat surface, and set both
aside to dry.

Next, glue the outside slats and their
spacers to both assemblies using the
dowels shown. Clamp and let dry. Find
the center of the tabletop and draw a
13Yzin.-dia. circle outline. Mark a
107/s-in. circle for the shelf. Use a saber
or band saw to cut the circles.

Bore the 1-in.-dia. = ‘-in.-deep
holes for the legs in the underside of the
. Bore ¥»-in. holes for the dowal pins
through the center of these holes.

112

i

|4 REQD.) \:‘_ s
"

=
LEG—I1™ DA, x 29:142*
BIRCH |4 REQID.) -

i

318" DEEP

TOP SHELF—13-112° DiA.

SLATS—3014 = 1-172 = 14"
MAPLE (7 REQD.

LOW/ER SHELF
10-314" DAL
SLATS—3M x 1-H2x 11"
MAPLE (6 REQD.|
SPACERS—1/2 x 314 x 1*
MAPLE |10 REQD.)

ANSEMBLE THE SAME
AS TOP SHELF
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The shelf rests in notches cut in the
legs. To form these notches, make two
Ig-in.-deep cuts, ¥e-in. apart in each leg
at the height shown. Then remove the
waste with a Ys-in. chisel, and contour
the notch to fit the rounded shelf.

Position the shelf so its slats are
aligned the same as the top, as shown in
the photo. Then begin assembling the

table by gluing the legs to the shelf.
Hold each leg at right angles to the
shelf, and bore a ¥in. hole through its
center into the shelf edge. Apply glue to
dowel and notch and drive the dowel
into place; do the same for each leg.
FPlace the assembly on a flat surface and
put the top in position to hold the legs in
alignment while the glue dries.

WIEEKEND WORKSHOP =

Attach the top by boring /s-in. dowel
holes through the top into the legs.
Apply glue to the joints and dowels and
assemble. After the glue has dried, cut
off all the dowels flush to the surface
and sand smooth with a sanding block
and 100-grit sandpaper. Finish-sand
with 150-grit, then 220-grit, paper and
apply & clear finish.

—— BREAD-

Lo e ]

E——3 1

e « == BOARD
|- -] =l

2 -,y i —L]

. ™ ™% A handy addition to
— = breadboard has a
__'____ knife storage rack
meessssssssn  and a slatted cutting

rack that lets crumbs

The breadboard is made from solid
maple. Begin construction by cutting
the 2-in.-wide ends and sides from '/z-
in.-thick stock.

Next, lay out and cut the stopped
dados for the cutting rack support in the
sides, using a router and a sharp chisel.
Make them Y4 in. deep by % in. wide by
"/ in. long.

For the corner joint of the crumb box,
cut a '/+-in.-deep rabbat in the sides, tha
same width as your stock. Next, cut the
rabbet for the bottom along the inside
lower edge of both sides and ends.

Dry-fit the parts and check the di-
mensions required for the bottom. Cut
the bottom to size, then glue the ends,
sides ard bottom together in one opera-
tion. Ciamp the parts together and
allow them to dry.

Rip the /2 * V/z-in. slats and supports
to size, then cut them to the proper
lengths. These are glued and nailed
together with %/-in. brads. Prebore pilot
holes and be sure to set the brad heads
below the surface. Place the supports in
the crumb box and attach the outer slats
first. Allow Y=in. space on all four
assembly and nail and glue the remain-
ing slats in place. ’

5ig* BRAD
[TYPICAL)

-
114 % 1I2"RABBET— ™
|4 CORMERS)

114 % 114 RABBET
[SIDE AND ENDS) ——

TBOTTOMM—14 x B
% 131/2° BIRCH

L g A/ KERF RACK EDGES FOR KNIFE SLOTS

4 - SLAT-NZx liZx12*
== MAPLE (8 REQD
SPACE E'H"EM.'{']

o,
._____,-"M'E

o SIDE—112 % & x 14"
. MAPLE (2 REQD.|

w2
KMIFE RACK

02 % 12 % 912"
MAPLE [2 REQD) )

— CUT ANGLE TO FIT KNIFE HANDLE

Cut the knife holder parts from /=in.-
thick maple. One safe way to make
these small pieces is to cut the Ye-in.-
deep saw kerf in both edges of a larger
piece of stock, then you can rip both
edges to yield pieces of the proper
finished thickness.

Angle the ends to fit your knife
handle, and attach them to the tray with
glue and ¥s-in. brads.

Sand all cormmers and edges smooth
with 120-grit sandpaper, then finish-
sand with 220-grit. Apply a8 nontoxic
mineral oil finish on the cutting slats,
and crumb boo.

POPULAR MECHANICS ® |ANUARY 1985
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e BATH

=] =

= = RACK

= ——

ﬁ— ‘:' Even the smallest
s = bathroom has space
:'""'-r_.: for this three-shelf,
T S I

Begin by ripping the
stock for the frame
sides, frame backs and shelf sides, then
cut these parts to length. Rip the slat
stock to size and cut the back and shelf
slats to length. Sand the paris lightly
with 120-grit sandpaper.

Assemble the frame first. Bore pilot
holes for the brads, and use waterproof

| frame and use a shelf slat to position the
shelf bottom rails. Then, nail and glue
the shelf rails and ends togethear.

Glue and nail the shelf slats in place
using %e-in. brads. Then use these slats
as guides when you glue and nail the
back slats to the frame backs.

Whan the glue has dried, sand the
four assembled pieces, especially the
end grain parts, with 120-grit and then
220-grit sandpaper. Apply an oil finish
bafore mounting the shelves.

The shelves are joined to the frame
with dowel pins. Flace shelves in align-
ment and bore dowel holes through
both the frame sides and shelf ends.
Insert dowels in the holes and glue
them into the frame side only. Apply
finish to the ends of the dowels.

WEEKEN> WORKSHOP =

BATH RACK

BACK SLATS—3/8 x 3/8 = 157
(11 REQD.; SPACE EVENLY)

FRAME BACK RAILS
318 x 314 x 14-1/2*
{4 REQD )

FRAME SIDE
38 314 w 15"
[2 REQD.|

5/8* BRAD
[TYPICAL)

114 x 314" b

SHELF END
Iax 34
® 4-7/8"

[6 REQD.) ‘
SHELF SHELF SLATS

BOTTOM RAIL 318 x 318 x 3-314" !
318 x 314 x 14-1/2" 36 REQD. | ALIGN |
| 6RECD.| LEN:EEN BACK SLATS) SOLID MAPLE .

Assemble the frame with waterproof glue

and brads. Use a to keep the frame In

square
ilﬁuﬂu’d while drilling pllot holes and
nalling back rails to frame sides.

DOOR-
MAT

This easy-to-build
doormat makes a
handsome additon to
your home's entry-
way and,with a wa-

ter-resistant finish, it will last for years.

Cut the slats and spacers to size, then
lay out and mark the Jocation of the
center and end spacers with a squane.
Bore two pilot holes in each spacer and
apply waterproof glue, align and nail in
place. Then apply glue to the mounted
spacers and place a second slat in
position. Align it with your layout lines,

Position all slats so the ends line up perfect-

ly. Then use a

to mark the

layout lines for the 2-in.

square
_ mmmmﬂww

114

on the

the mat on a flat surface to check that it
is not twisted.

Use a belt sander to smooth the top
and bottom, and finish the doormat
with several coats of wood preservative

or spar varnish. ™
DOCRMAT
SLAT—3/4 x 1-1/2 = 34-1i2"
MAPLE (12 REQD.)

JOIN WWITH GLUE Mx?ﬁfzxr'
AND STAGGERED  MAPLE
MAILS !
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Its never easy. But reaching for
orizons is what aiming high

a history of men and wmnen
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VERSATILE SMALL TABLE

{Continued from page 104)

r Oh . -

Use dado blades In radial-arm or table saw
to cut Yein-wide by Vw-in.-deep groove on
Inside surface of all aprons. Groove accepts
wood buttons used to fasten top.

Clamp apron to leg tops, then clamp board
o bottoms so space |5 same between

edges. Check for square by compar-
ing diagonal measurements.

line. Remove the saw marks using a
spokeshave or cabinet scraper. Test
aach mortise and tenon joint to be sure
of proper fit. The joint should be snug,
requiring light taps with a hammer to
close, but it should not require heavy
blows to bring the joint tight.

Before assembly, sand all inside sur-
faces, starting with 120-grit paper and
finishing with 220-grit paper. Smooth-
ing these surfaces before assembly will
eliminate the need for awkward hand
sanding later on.

Assembly

Assemble the long aprons to the legs
first. When applying glue to the joint, be
sure to coat evenly both the walls of the
mortise and the cheeks of the tenon, but
don't fill up the mortise with glue.
Clamp the legs to the aprons with pipe
clamps, making sure not to overtighten
the clamps, which would bow the
aprons and distort the joint. Use a scrap
board clamped to the leg bottoms, as
shown, to maintain even spacing.

Test for squareness by comparing
opposite diagonal measurements. If the
assembly is square, the measurements
will be equal. If they dont match,
readjust the clamps so they do. Let the
glue set for 20 minutes, then scrape off
the squeeze-out with a sharp chisel. Do

18

Cut ralsed-panel decorative edge on table-
top using router with attach-

ment or router Maowve tool In
smooth, steady path for cleanest cut.

not wipe it off with a damp rag, espe-
cially if you plan on staining the piece.
This will drive the glue into the wood
pores, where it will dry and not absorb
stain or finish properly.

When the glue has cured, finish as-
sembling the base by joining the short
aprons to the long sides. Be sure to use
a flat surface for assembly so the base
will not be twisted. If all four legs do not
rest firmly on this surface after assem-
bly, readjust the clamps until they do.

Next, plane the tabletop smooth and
cut to finished dimension. Since the size
of the top may make it awkward to
handle on the table saw, it can be
crosscut to size with a portable circular
saw. Just be sure to clamp a straight
board in place to act as a guide for the
cut. Cut off the corners to the dimen-
sions shown in the drawing using the
same method. Then, use a belt sander
or cabinet scraper to smooth the edges
and remove any saw marks.

Rout the edge detail on the top using
a Bosch No. 8B5-480 router bit with an
edge-guide attachment, or, if you pre-
fer, use a Bosch No. 85-583 bit with a
ball-bearing pilot.

When routing, be sure the workpiece
is clamped firmly to the bench and
move the tool slowly and steadily to
achieve the smoothest possible cut.

When finish on top and base ks dry, tum top
upside down on soft pad and center base

on all sides.
ng six wood buttons.

Sand the top and the base using 120-
grit abrasive first, followed by 220-grit
abrasive.

It's a good practice to apply the finish
to the base and top separately, before
assembly. This allows all surfaces to be
sealed, which reduces the chance of the
pieces taking on moisture from the air
that would cause movement within and
between the parts.

Before applying the finish, rub the
entire piece with 4/0 steel wool and
wipe with a tack cloth. We used Mc-
Closkey’s Satin Polyurethane Varnish to
finish this piece. Thin the first coat up to
25 percent with mineral spirits and
apply two more coats full strength,
allowing proper drying time .in be-
tween. Sand lightly with 220-grit abra-
sive and wipe with a tack cloth between
coats.

After the finish is completely dry,
turn the top upside down on a soft
blanket and position the base over it
with equal spacing on all sides. Attach
the two using the wood buttons as
shown. Bore a “/ie-in.-dia. pilot hole in
each button and a matching "sin.-dia.
pilot hole in the top. Fasten both togeth-
er with 1%i-in. No. 10 roundhead
SCrews. ™
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Now! NRI and SUN

team up for training
rofessional
auto servicng.

Includes famous Sun
diagnostic equipment and
Autocraft scope you keep to
use on the job. It’s the most
in hands-on career training
at home,

Only NRI trains vou so thoroughly,
so professionally for a career. .. even your
own business. . in auto servicing, Onby NRI
includes famous Sun and Autocraft equip-
ment as part of your training. And only NRI
does it all in vour own home, at your con-
venience, with a program developed with
the help of pros like Richard Petty, leading
stock car driver and NRI consultant.

Includes Sun Equipment,

Choice of the Pros

NRI training is based on plenty of
hands-on experience. And you get that
experience using the real thing. You learn
to use the famous Sun Gun® inductive
timing light, Sun compression tester,
vacuum gauge, remote starter, and the
Sun inductive diagnostic analyzer.

Finally, vou get vour own Autocraft
ignition analvzer oscilloscope, the master
mechanic’s master instrument, Its electronic
pattemns let you “see” right into an engine,
spot problems and make adjustments on 4.

_.a".""'" .
/. -

O or 8 cvlinder engines, even racing and
high-performance cars.

Training Covers the Complete Car

You learn auto servicing from bumper
to bumper, at home in your spare time. NRI
starts vou out with the high-demand under-
hood services. . . tuneups and diagnostic
work. Then you move on to tire and brake
work, alignments, transmissions, power
steering, air conditioning, even engine re-
building. It's 51 information and know-how
packed lessons, with an extra bonus of
special training in diesel engines plus 6
special texts covering body work. certifica-

tion, starting your own r" ol cm e e b e .—,‘
business, and more. | N ... 3¢

Hll
McGraw-Hill Continuing Education Center = *

experience with the resources of the leading
educational publisher to give vou the train-
ing you need to become your own man. See
for vourself Mail the coupon today for vour
free catalog showing all the opportunities
and describing lessons and equipment in
detail. Train at home, train for the future
with NRI and Sun.

If coupon has been removed, write to
NRI Automotive School, 3939 Wisconsin
Ave., Washington, DC 20016

MAIL FOR FREE CATALOG

Pro Training 3939 Wisconsin Avenue, Washington, DC 20016
from the I We'll give you tomomow.
. Pleasa check for ona free catalog only. | Locksmithing Coursa
Pro Trainers | [ Building Construction Course
Nobodv has more I [ Automotive Mechanics Course | Telephone Servicing Course
i L1 Air Conditioning, Refrigeration, U] Industsial Electronics
know-how in at-home I Heating and Solas Technology | TVikudicVideo Servicing, Communk:
technical training _ Courses : cations Electronics, Microcomputers,
J L] Smali Engine Repair Course Electronic Design Technology, Elec-
nobody has more suc- I "] Appliance Servicing Course tronics Courses
cessful graduates. Only |
NRL MeGraw-Hill com- I Flame TPlgasa print) Bge
hines almost 70 years —

Apcnedited by the Mational Home Study Gauncll
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HEAL
SUPER

BRONC 3

Shown with
optional
BCCESBOTIES

LOUPE HﬂGNlFlEHS
Used by jewelers and craftsmen for
inspection and assembly. Crown glass
lenses pivot for 4X-TX magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee. Send only $19.95 + $1 hdlg.
Precision Optical, Dept 132-x, Rochelle, IL 61068

for only

$949.95!

when you build it yourself from a KIT By HEALD.
Also available assembled through dealers.
For FREE brochure with complete details, contact

Garl Heald, INC.c=%: oo, 6%
\_1-800,/253-1030 (in Michigan 516-545-3400)
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ENGINE PROGRESS
(Continued from page 97)

tons, and bringing spark and wvalve
timing into greater focus to attain masi-
mum fuel combustion.

The search for better materials to
withstand the increasing stress of high-
ar speed engines became critical as
more paved roads became available.

In the early days, when there were a
limited number of dirt roads, heavy iron
engines that lumbered along were met
with little resistance by the automobile
buyer. However, as more roads were
opened to drivers and road conditions
improved, driving became more popu-
lar and demand increased for light-
weight engines that could take travelers
longer distances economically.

The man who had most to do with thae
start of an automotive metallurgical
industry in the United States was El-

(Filease turn to page 122)

Combustion chamber progress

Earliest engines had low-compression L-
head design [top). Hemi-head [center), first
wed In 1904, Is most efficent. Modemn

wedge head |above] Is less expensive.
POPULAR MECHANICS » JANUARY 1585



This One Low-Cost Power Tool—

SAWS to desired Width...
PLANES to desired Thickness... Y haf;ﬂzz'urszr'u
MOLDS all poputar Patterns... 0-DA

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

g on Below
The Only Complete Workshop Tool Of its Kind in The World! m‘;:r“;:wrm

From the Day It Arrives. .. the Planer will make and save you : g Details!
money. With shortages and inflation driving lumber prices sky- -' : ]

high, this versatile power tool quickly pays for itself by easily con-
verting low cost rough lumber into high value finigshed stock. In
just one pass turn out your own quarter-round, door and window
stop, casing. tongue-and-groowve all popular patterns. Other
operators are making cases for grandfather clocks, furniture,
picture frames, bee hives, bed slats, surveying stakes . . . all kinds
of millwork

Built For Pros. .. Priced For Home Craftsmen. . . it is engineered
and built to industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as pine, and
g0 simple to operate even beginners with no experience can
(Wit

You Take NO RISK! The Planer/Maolder/
Sow Is Backed by Our Exclusive 100%
Guarantee of Satisfaction.
# “Try the Foley-Belsaw in your shop for & full 30
['.Ia;.'a and put it o work for you, Give it a thorough
test and make it prove that it can do everything we
say it will use it just as much as vou wani Then i
vou are nol completely satishied. just send it back
and we'll return every penny you sent. And YOU are
the sole :udge' There are no guestions askead
there are no fine print "use’ charges. Our flat
guarantee is that YOU must be 100% satisfied or
vou get your moneay back

With just this one low cost power-feed machine
In 2 corner of your garage or basement, you're
sel up to supply lumberyards, cabinetmakers,
carpeniers, remodelers, conlractors and
hobbyists in your area with custom-planed
:l:::.t muilh. ALL of their | Tum Extra Time

nis. can supply e c
m-ﬂuhmm.m:uﬁ FREE |

Just Mail Coupon ...

Al stantart nﬁ;‘ﬂzn':i:lzlm"m.li ﬂfml NO OBLIGATION and
dﬁpunnﬂ;‘ i i ?::: :,:Lh i "“ smm WSI

ACT NOW!

. full details
Does The Foley-Belsaw Pay? YOU BET! " AUSH COUPON TODAY!

READ WHAT OWNERS SAY: e Coupan
A Good Investment ® Robert Sawyer, Roseburg, Oregon: "J ik et et Eﬂugéﬂﬁtfﬁ'ﬂa' Gﬂ-ﬂﬁ B""QS. r
believe that the Foley-Belsaw is the best investment I ever o e o™ KANSAS CITY, I'-%ﬂ. [FERE] SO -Detaai

made. I've been a planer man for vears and am mow refired.
The Foley-Belsaw has earned me 360,000 extra income in the

past eleven vears.'”
Pays For Itself: ® R.S. Clark, Springfield, Ohio: "I bought a l M5B 90503 FiELD BLOG.
batch of walnue in the rough, and after planing it on the WCLELTY  kaANSAS CITY, MO. 64111
Foley-Belsaw I figured up the money I saved. It was enough (1 YE8., please send me the FREE Bookier
to pay for two-thirds the cost of the Planer. It really does a thiet gives me complete Jacis abour your
good fob'' Flaner-Molder-Saw and full details on fow I
More Than Expected ® Stephen Schultz, Orangeville, Penna.; can qualify for a 30-Day Free Trial right in my
““This machine pays for itself by making money out of scrap ;:.a'n I-.Fr:;p.hf Jr::.lff';ﬂ;l{-'.ll# Ihrr.r.“;:..ﬂt::;i Chhliga-
boards, It is a very well built machine and | confess it is more PR TR 150 e el S P,
than I really expected for the price, It does evervthing yvou say .
it will."”' MAME
««. And Foley-Belsaw Is The Choice Of Professionals:
“I recommend Foley-Belsaw Planer-Molder-Saw as
the most useful shop tool any craftsman could own. ADDRESS
We use one every day in the Workbench model shop, I
and couldn't get along without it CITY STATE P .
JAY HEDDEN — Editor WORKBENCH Magazine ‘ 1 2 1 [ LW J . ‘




EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.

p— 342 F.OB Broomall, FA

for 3'&4° diam

[his. B* 119" b B* 9147
Comporoble sovings on dioms. from 4’ bo 7'
Kils availaable 10 ﬁﬁ:nr flaar-ta-floor his.

Now!
Showroom &

Wareshouse
locations in:

Pomona, CA
[T14) 588-5766

Sarasota, FL
(B13) 923-1479
Houston, TX
{713) TAS-0648
Ch g Ik

(312) 0

E The lron Shop 1977, ‘B2

People wha've looked everywhere tell us thare
isn't anather spiral stair around that touches
our combination of price and guality of mate-
rials ond workmonship. 'We belisve it

Call OR WRITE FOR FREE BROCHURE

To. The bem Shop, Depe PWI0S Bos 128 200 Reed Food
IF!l:mmnl P 19008 Bpr Tl o3 P50 Saa-Fidh I
| LT - —— :

| Strmet

| Cow St {1 Nr—
L _ _We accepi MosterCard, VISA ond AMEX. |

THE IRON SHOP.

MAMLUFACTURERS

.+ . Professionally desiened,
fearuring:

® Curved plass caveys

® Aluminum frames

® Steel substructures

® Automatic venting

® Free standing,

lean-to and

window

stvles

GREENHOUSE
COMPANY =

2711 St Louis Avenue
Fr. Worth. Texas 76110
(K17 9206-5447
Band off now for fres catalog.
For 18t clsas mail sncioes 51.00.
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ENGINE PROGRESS
(Continued from page 120}

wood Haynes. Among his accomplish-
ments were the development of cobalt,
chromium and tungsten alloys; discov-
ery of stainless steel; and introduction
of aluminum into automobile engines.

In 1883, Haynes invented and built a
rotary gas engine. Did you really think
Felix Wankel was the first to do this in
19557

n 1912, an ad for the Type 35
Mercer, which sported an in-line
six-cylinder engine, made men-
tion of a “large and perfectly

balanced crankshaft to make the engine

practically vibrationless.” The Mercer

Automobile Co. recognized that as low-

speed engines gave way to high-spead

engines, vibration caused by crankshaft
rotation was going to become trouble-

SOme.

Balancing the crankshaft became
even more of a factor as the number of
cylinders increased. In 1916, Packard
introduced the first production 12-cylin-
der engine. To quell the effect of crank-
shaft vibration, Packard placed a small
flywheel on the front end of the crank-
shaft that “slipped,”’ as necessary, to
help smother torsional vibration pro-
duced by the shaft. This we now call a
vibration dampener.

Cadillac refined crankshaft balancing
still further. On its 1923 V8 engine, the

| company arranged the four crankshaft

pins in two planes to balance out the
vibration effects of the reciprocating
pistons and connecting rods. The four-
crankpin arrangement, like the vibra-
ticn dampener, is still with us today, but
they probably played their most impor-
tant antivibration roles in the early
1930s, when some car companies
strived to have an engine with the most
cylinders. For example, there were the
Cadillac, Marmon and Packard V16
engines and the Lincoln V12,

By 1934, public interest in these
massive powerplants started to wane,
leaving six- and eight-cylinder engines
to reign for almost 50 years. Today, the
Four has returned and now it looks like
two- and three-cylinder engines may
make a comeback. In other words,
wea've gone from the one-cylinder gaso-
line engine to 16 cylinders and back to
four. Is the return of the one-cylinder
only a matter of time?

“Firm offers two models of high-
speed motor with twin intakes and
exhausts.” This is not an ad for a
modern Toyota 16-valve engine, but the
way Automobile Topics described the
four-cylinder, four-valve car engine
made by Linthwaite-Hussey Motor Co.
of Los Angeles. The year was 1916.

"The most marvelous automobile im-

I provement yet invented,” another ad

says. "'Pull the little lever—your 12 is a
6; push the little lever, your 6 is a 12.”
This was the way the Enger Motor Car
Co. of Cincinnati described the 1917
Twin-Unit Twelve. By means of a small
lever on the steering column, the driver
was able to cut out six of the engine’s 12
cylinders to attain maximum fuel econ-
omy, and cut them back in just as
quickly for maximum power.

The lever pulled the exhaust valves
off their seats, so there was no compres-
gion in the eylinders. It also allowed a
shutter to close the intake manifold
feeding fuel to those six cylinders.

Are you surprised to learn that the
1981 Cadillac V8-6-4 engine wasn't the
first that could have the number of its
cylinders regulated? If so, get ready for
another surprise. Neither was the 1917
Enger. The distinction belongs to the
Sturtevant 38- to 45-hp six-cylinder
engine of 1905. Three of its cylinders
could be shut down.

nother gasoline engine de-
valopment worthy of men-
tion is the 1924 Chrysler
six-cylinder L-head,
which incorporated a hemispherically
domed combustion chamber designed
to combat detonation, and the first
replaceable cartridge oil filter. But don't
get the idea that this was the first hemi-
head engine. It wasn't. As far as we've
been able to determine, that distinction
is reserved for the 1904 Welch Four.

Another car of the 1920s worthy of
mention was the 1926 Cadillac V8,
which introduced crankcase ventilation
to get rid of contaminating agents that
caused engine wear. This ventilation
system, open to the atmosphere, contin-
wed until 1963 when positive crankcase
ventilation (PCV), a closed system,
came into use.

Many engines of the 1930s intro-
duced exhaust-valve seat inserts to
overcome buming and pitting, hydrau-
lic valve lifters and lightweight Babbitt
metal bearings that were able to handle
loads imposed by higher and higher
engine speeds. And 1948 saw the intro-
duction of lightweight, square bore-
and-stroke, ohv, high-compression V8
engines by Caddy and Olds.

What of the future? What will gaso-
line engines be like? Let's quote one of
the most renowned auto experts:

“"With higher compression ratios, im-
proved transmissions, new materials,
new manufacturing techniques and so
on, you can practically draw your own
picture of the engine of tomorrow:
smaller, lighter, more reliable, smooth-
er and 50 percent more economical.”

The expert was Eettering. The year
he made his prophecy was 19563, And if
he were alive now to speak about the
engine of the future, he would probably
say the same thing. ™

POPULAR MECHANICS ® IANUARY 1985



DON'T
WAIT
ANOTHER
MINUTE

YOUR BOAT CAME IN

IT'S AT EITHER ONE OF THESE
NMMA SPONSORED SHOWS:

%W”%RKMATIONAL
BOAT SHOW '

NEW YORK COLISEUM, NEW YORK
JANUARY 10-20, 1985

MIAMI
INTERNATIONAL
BOAT SHOW

MIAMI BEACH CONVENTION :
CENTER, FLORIDA
FEBRUARY 22-27, 1985

THE PREMIERE BOAT SHOWS OF 1985 WITH THE LARGEST DISPLAY OF
SAIL & MOTOR BOATS AND BOATING ACCESSORIES IN HISTORY!
PREVIEW THEM IN THE JANUARY & FEBRUARY ISSUESOF
MOTOR BOATING & SAILING, THE BEST READ W
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FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF"

Tankless Heater Provides Endless Hot Water

The Hughson family of Penngylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
used to heal your basement tank of waler
i dissipated right through the walls of the
tank itselt and into your storage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Instant Hot Water Heaters

If heat losses are created by the need to
keep farge volumes of water standing in a
tank. why not eliminate the tank? And.
that’s just what Thermar™ has done. In jts
place we have developed a tiny, super
powerful instantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswitch on the unit auto-
matically turns on the moment hot wateris
needed. Thenm a continuous stream of
delightiul, sparkling hot water flows fram
the tap for shower or wash basin. IMAGINE
— as much hot water as you want —
produced in a never-ending stream as long
as you need if,

he ordinary Tank-Type Hot Waler
Heater is the most “Energy Costly” appli-
ance in your home. In this day of rising

THERMAR

der in Tankless Hiaalers
pular Science pagazing

-

& America’s Lea

» Fealurad in Fu. f

® Sean on Television

s Member — Gas Apphance
Manuiactured s Agsaciaton Inc

COUPON BELOW

THERMAR

| would like to cut my hot water heating bills in
INSTANT, TANKLESS HEATERS. Include details

The Hughson family
just took 7 showers in
a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

costs and energy CONSCIOUSNESS, & new
THERMAR™ TANKLESS INSTANT HEATER
should be considered by everyone Inter-
gsted in saving money and saving energy.

THERMAR "
s
TANKLESS

STORAGE TANK

A L=

Slorage lanks keep  Tankless design s

large wolumes of wa-  small in size. doesm
ber heated .. all the  sore hesled wiler —
time. Tank cycles on  but crestes it on de-
and il 24 brs. a day  mand. Uses no energy
— even when youre  unfil you need hof
awdy. Tank can glso  water. Can produce
“run out” of hesled 120 gallons and more

waler when nesded. a0 hourl

UL Listed Eleciric
and AGA Cartified Gas Models
Thousands in Use Around the World
You'll recover the initlal cosls many times
overin fuel savings as the years pass. And,
you'll enjoy a lifetime of hot water —
shower after shower after shower!

* Bavings will depend upon local cowt of lusl, type of feel
i, condition, sge and type of priaenl Rasles sguipment

OR CALL 1-800-228-8

FOR RUSH %ESLEWERT OF FREE ENERGY CATALOG lﬂﬂ!rl;’&!ﬂ.l. DETAILS

Nebraska Residents Call 1-800-642-5606
T — N A S i i

Johnson Power Tech
Melrose Square
Greenwich, CT 06830

halfl Piease AUSH your FREE catalog of THERMAR™
of the absolulely unique 10 year guarantee and

litetime rebuilding option, | understand that | am under no obligation to buy
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Address

City State Zip .
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OUR STILL-FLYING FORTRESS
(Continued from page 82)

pound bombs, was far superior. The
company's future was bright when
tragedy struck on Oct. 30.

After lifting off, the prototype 299
arched gracefully up into a full stall and
crashed, killing two of the three people
aboard.

A subsequent investigation revealed
that the new control locks had not been
released. There had been no checklist of
items before takeoff since there were
few complex aircraft in the Army inven-
tory requiring one. Without a second
aircraft, Boeing could not complete the
required tests so the inferior Douglas
product was ordered into production as
the B-18.

Though Boeing was on the brink of
financial disaster with the loss of over
$6 million {almost all of the company's
working capital), an Army order for 13
test Y1B-17s kept the program, and the
company, alive. The next major devel-
opment, the Y1B-17A, incorporated tur-
bosuperchargers, giving excellent high-
altitude performance. There was a
glimmer of fulfilling the Air Corps
dream of long-range strategic bom-
bardment, but the aircraft was not
presented that way.

Ulimate ‘defensive’ weapon

The B-17 was sold to Congress as the
ultimate “defensive’” weapon, reflect-
ing the spirit of the times. The bombar
would be flown to protect the U.S. coast
and overseas possessions from enemy
fleets. In other words, this marvel of
engineering would be an extended
coastal artillery.

Within the Air Corps a determined
cadre of believers in the B-17 began
maneuvering behind the scenes to get
the superior aircraft ordered in guanti-
ty. Within a year of first delivery, Y1B-
17s antached to the 2nd Bombardment
Group made two goodwill flights in
February and March 1938 to South
America. All kinds of records were
broken, leading to a headline campaign
to convince Congress and the public
that the B-17 was worth having. A
tremendous boost came with the air-
craft's first screen appearance in
MGM's 1938 release Test Pilot, star-
ring Clark Gable and Spencer Tracy.

In July 1840, opposition faded and
orders were placed for 512 B-17s.
Though the crash of the prototype 298
in 1935 had almost wiped out Boeing,
now it was seen to be a boon. Instead of
building models based on experimental
engineering, Boeing had been hard at
work developing their bomber and now
had versions ready for production far
better than would have been possible
otherwise. One of the most significant

(Flease tum to page 128)
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We've put fun back info flying.

We're Quickie Aircraft Corp. and we've made
Aying fun by making it affordable, that's why
we're the world's leading manufacturer
homebuilt xits.

Our famous 2-seater, the Q-200, offers
race-winning performance and amazing
efficiency. Alr Progress Magazine summed
up our &-200 best when they said: "It's
easy lo build, it's fun, it's fast. What more
could you ask for?”

Find out why thousands have

already bought our revolutionary
aircraft. Send $10.00 {check or money
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OUR STILL-FLYING FORTRESS
{Continued from page 124)

weapons of World War II would be
ready. but only by a hair.

Though some of the early production
B-17Cs and Ds flew in combat with the
BAF and the reorganized U.S. Army Air
Force, it was the B-17E and F, with
improved turrets, more armor and self-
sealing fuel tanks, that slogged through
German and Japanese opposition with-
out fighter escort. Adherents of strate-
gic bombing, sure of their theories,
refused to belisve those who said unes-
corted bombers would never make it
through enemy fighter defenses.
Through 1942 and 1943, bomber crews
paid a high price to hit such targets as
Schweinfurt and Wilhelmshaven. The
British had long given up the idea of
trying for pinpoint accuracy during the
day and had switched to area bombing
at night.

Daylight bombing

The AAF stayed with jts belief in
daylight accuracy and the stories of
courage to see it through have become
legend. On July 26, 1943, the Bth Air
Force attacked targets in Hanover and
Hamburg with over 300 bombers. Filot-
ing the 92nd Bomb Group's Ruthie IT, a
B-17F, were 1st Lt. Robert L. Campbell
and Flight Officer John C. "Red” Mor-
gan. Just before the enemy coast, Focke
Wulf 190s hit the formation—a single
bullet split Campbell's skull and he
collapsed over the control wheel, grab-
bing it blindly with both arms.

Morgan was locked in a fight with his
dying pilot for control of the Fort and it
took every bit of his strength to main-
tain control. Getting no response over
the shot-up intercom, Morgan kept the
bomber in tight formation and decided
to fly it to Hanover alone.

Top turret gunner Staff Sgt, Tyre C.
Weaver's left arm had been severed just
below the shoulder during the same
attack. When navigator 2nd Li. Keith J.
Koske was not able to stop the bleeding,
he shoved Weaver out over Germany
with an open parachute in hopes he
would reach the ground before dying.
Weeks later it was reported that Weaver
was alive and well in a German hospi-
tal.
Morgan's ordeal at 25,000 feet was
unknown to the rest of the crew, even
through a successful bomb run. Not
until the bomber was 15 minutes from
the enemy coast on the way home did
Koske find Morgan flying with one
hand while keeping the still struggling
Campbell off the controls. Morgan had
been at it for two hours. Koske and
Morgan got Campbell into the nose,
where the bombardier held him.

Morgan made an emergency landing
at RAF Foulsham and was awarded the
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third Medal of Honor to go to the Bth Air
Force. His courage was later portrayed
in the book and movie Twelve O'Clock
High.

When fighter escort to the target and
back became a reality in early 1944, the
Fortresses and B-24 Liberators still
faced tremendous opposition. This was
never more evident than on the Berlin
raid of March 6, 1944, when 689 bomb-
ers were shot down, the highest nu-
merical loss for the AAF during any
single mission of the war. One of those
to bail out and become a POW that day
was Red Morgan.

Flight Officer Bemie Dopko, flying B-
17G Lirtle Willie of the 388th Bomb
Group, had two engines shot out by flak
and fighters near Berlin. Leveling off at
50 feet, 350 miles inside enemy territo-
ry, Dopko could not coax any more than
115 mph or any more altitude out of his
bomber. Ducking flak by flying behind
buildings and lifting wings over church
steeples, Dopko flew his faithful Fort all
the way back to England. After being
airborne for 8'z hours, Dopko’s B-17
was the last bomber to return from the
mission, a testimony for Boeing's ability
to make a rugged, dependable aircraft.

From one Y1B-17 built every two
weeks in 1937, Fortress production
jumped to a peak of 16 per day in April
1844. By the time it was all over,

12,731 B-17s had been built and the
Fort had become the most famous air-
craft of World War II. The B-17 per-
formed three full years of patrol duty
without a fatal accident. Throughout
the war the aircraft went through a
series of modifications, fortifying the
already strong Flying Fortress. By
1838, new engines with exhaust-driven
turbosuperchargers were put on the B-
17A. The B-17B got a plastic dome on
the cabin roof. The 17C followed with
six nose sockets to accommodate a
movable .30-caliber gun. By June 1941
B-17Fs and Gs, with top gunpits and
more bomb-carTying capacity, were
rolling off the line.

That fame was firmly established by
the 1949 20th Century Fox film Twelve
O'Clock High starring Gregory Peck
and Dean Jagger, one of the finest,
most accurate aviation movies ewver.
The focal point was the psychological
pressure of flying one maximum effort
mission after the other in the face of
almost hopeless odds. The film's pro-
ducer, Darryl F. Zanuck, did not need
fiction to tell the story since script
writers Sy Bartlett and Bernie Lay Jr.
had both served with the 8th Air Force.

The B-17 is now considered a collect-
ible antique and many are being re-
stored to fly in their combat configura-
tion. No organization has done this with

more authenticity and enthusiasm than
the Confederate Air Force's Arizona
Wing. Their highly polished B-17G,
named Sentimental Journey, carries an
artist's reproduction of Betty Grable's
famous swimsuit pose on the nose.

In spite of increasing antique value,
around 40 B-17s are still airworthy, half
in the States and half overseas. They
continue to fly maximum-effort mis-
sions carrying maximum loads. In addi-
tion to Tom Hammon at Evergreen,
Hank Moore at TBM Inc. in Tulare,
Calif., Armold Kolb in Alamagordo,
Globe Air at Mesa, Ariz. and others fly
their Forts regularly, doing combat with
forest fires (they fly five under contract
to the Forest Service). The Argentinian
Navy uses the craft to fly coastal pa-
trols, and a fleet of five B-17s carries
mail in Paraguay. Fifty years old and
still flying. Certainly Boeing's 1934 de-
sign team never dreamed that their
progeny would serve so long and so
faithfully. P

Note: The incident illustrated by
Keith Ferris’ painting on page BO is
taken from Jeff Ethell's book Target
Berlin, co-authored with Alfred Price,
an exhaustive account of that single
Berlin mission. Published by Jane's, it
can be ordered for £20 from Jeff Ethell,
Rr. 1, Box 3154, Front Royal, Va. 22630,
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KITCHEN CABINETS
{Continued from page 103)

it with snips at least /2 in. oversize in
both directions. Trim the laminate later,
after it is in place. Apply contact cement
evenly to both surfaces with a paint-
brush or paint roller. Apply a second
coat to both surfaces and let it dry.
Since laminate adheres on contact
and canmot be maneuvered into posi-
tion, use a dry piece of laminate or other
sheet stock between prepared surfaces
while you are positioning the glued
laminate. Then, slide out the dry pisce
and press the finished piece in place.
Using a wooden block and hammer, a
rolling pin or a professional roller, go
over the laminate to make sure it ad-
heres securely. Neoxt, use a router with a
flush-trimming router bit to trim the
laminate owverhang. Since the router

| can't go to the edges, finish smoothing

with a fine mill file. Then, smooth the
entire edge with the file.

For complete information on install-
ing doors, see How To Build Cabinet

| Doors on page 104. Briefly, begin by

attaching the hinges to the cabinet
door. To do this, place new doors face

| down on a soft work area. Measure

i HOW TO ESTIMATE MATERIALS

When planning the resurfacing job, make a
sketch of your kitchen cabinets for refer-
ence. Number the cabinet doors consecu-
tively: letter the drawer fronts in alphabet-
ical order. Measure the linear footage to
help estimate laminate needed for horizon-
tal rails, vertical stiles, side panels (re-
tums), cabinet bottoms and valences.
The “awverage” kitchen requires roughly
five sheets of 4 % B-fi. solid-color laminate
for cabinet frames (not including doors and
drawer froms). Solid-color laminate is usu-
ally applied in full sheets to cabinet fromnts,
then openings are cut. This method resulis
in minimum seams. Wood-patterned lami-
nate, usually cut in sirips for rails and
stiles, has more seams, meaning less
waste and material. When estimating lam-
inate for rails, stiles, cabinet bottoms and
retums, measure widths and heights and

eqqual distance from the top and bottom
and locate hinges at these points. Add
door pulls or handles. Measure and
mark the frame face to ensure horizon-
tal and vertical alignment. Have a help-
er hold the door while you attach it in
place. Most hinges can be adjusted
slightly after installation. Fairs of doors
should have at least '/is-in. space be-
twean them. Place a double thickness of
vertical-grade laminate between the
doors as spacing guides. If cabinet stiles
are not plumb, you can make the doors
hang plumb by slipping a small wash-
er—to act as a shim—over the screw
between the hinge and stile.

If you are adding drawer fronts to
axisting drawers, install the base cabi-
net doors first. Then, use the new door
as a guide for aligning the new drawer
front above it on the old drawer. If the
old drawer front has an overhang on the
gsides, cut it off. Then, fasten the new
drawer front with screws driven from
inside the drawer as shown. If the
drawer Is composed of two front
pieces—a false front topped by drawer
front—unfasten the old drawer front
and secure the new one in place. After
door and drawer adjustments, apply
mitered molding and valences. M

then add at least 'z in. for trimming.

When measuring to order or to build
new owverlay cabinet doors and drawer
fronts, first determine if there are two
doors that will be hinged off the same stila
The stile must be at least 1% in. wide.
Othierwise, plan to add a filler strip on the
stile side. On L- or U-shaped kitchens,
check cormers where two base cabinets
meet to make sure there is clearance for
door and drawer hardware, especially if an
appliance is in the adjacent cormner. Hard-
ware may have to be changed or the
drawer ocpening and box reduced to clear
the adjacent drawer.

Measure cabinet openings (allow for any
fillers) and list exact sizes. Plan door and
drawer fronts to be +-in. greater in height
and width than the opening to allow for
overlap and hinging.

.}
14:102* TOTAL BOTTOM
31112 GRAND TOTAL

Make a drawing of
the kitchen cablnets
. | with doors numbered

:
:
:
:

their linear footage.
This helps determine
the number of full
sheets of laminate
you need for the cabl-
net ralls and stiles for
minimal seams when
you are using solid-
color laminate.

RETURM
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NRI shows you how to service mowers,
garden equipment, snow blowers,
chain saws, outboards,
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start and run your own business,

If you're looking for independ-
ence. . . for oxtra income in your spare
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home-study course in Small Engine
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Learn at Home in Spare Time
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lawn and garden equipment business.
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Aerobic Exerciser
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Jarless Total Body

Best way to Fitness

Cross-count ry skiing is often cited by physiclogists
s the most perfect form of candiovascular exercise
fior ol men and women. Iis smooth, Muid, 1ol
hody motion unifermly exercises more muscies so
higher heant raes seem casier to attain than when
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More Complete Than Running
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More Effective Than Exercise Bikes
NordicTrack's stand-up skiing motion more ani-
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SurdicTrack is quies, moworless and has separasel
adjustahle arm and leg resistances. We manu-
facture and sell direct. Two year warraniee,

30 by trial peeriod with return privilege

A Proven, High Quality Durable Product
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DEEPEST FRONTIERS
(Continued from page 80)

to motorize and launch the kitchen sink.
While his craft may help find the Ti-
tanic, his rationale for building it is
simple and more down to earth.

The call of oil is strong. Much of the
yet undiscovered reserves may be
around the polar regions. The ideal
environment for man and instruments
is a stable one—one within the human
comfort zone, one mobile but indiffer-
ent to storms and wind. [n other words,
a submarine. But the craft needs to stay
below for weeks and travel long dis-
tances. Which means nuclear power.
His 558-N will be mother to one-atmo-
sphere observers, to saturation divers
and to undersea robots. All in all, the
most ambitious sub so far. For other
parts of the globe, this array would be
ludicrous. It would be like a hunter
carrying shotgun, rifle, crossbow, pistol
and speargun. But for the ice pack
regions, it may not be enough.

The sub’s nuclear plant is a Canadian
water-cooled, low-temperature reactor,
licensed for unattended operation, the
only one of its type in the world, accord-
ing to A. J. MacDonald, president of
Energy Conversion Systems of Port
Moody, its developer and manufactur-
er. It uses a nonpressurized system
whose temperature is kept below the
boiling point. In this way, a heavy
pressure envelope is not required, nor
is a loss-of-coolant accident possible.
Litilizing a Rankine cycle, the efficiency
ratio will only be 8.5 percent—a frac-
tion of that obtained in military subs,
but enough to satisfy the 70 kw. needad
to successfully operate the S55-N and
its subsidiary systems. Refueling is not
anticipated for eight 1o 10 years.

Unmanned submersibles

Despite all the technological ad-
vances in manned submersible vehi-
cles, there has been a segment of the
oceansering community which believes
that the future of deep-ocean explora-
tion lies not with manned submersibles
but with unmanned submersibles. Thay
say that man’s underwater frailties are
wall known, that the human body can-
not stand the pressures, isolation, cold
temperatures and other destructive
forces at work in the deepest regions of
the ocean. So, experimentation with
robots and other unmanned submersi-
bles is continuing at a fast clip.

At first the results were dismal. Ro-
bots malfunctioned, got lost, even self-
destructed. Grossly underpowered,
they floundered in rough seas or fast
currents. Control systems jammed, and
components which had performed fine
on shore cormeded in oceanic conditions.
Often, divers and manned submersi-
bles had to be called in to rescue
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helpless remotely operated wehicles,
hopelessly tangled in their own tethers.

But, as the learning curve flattened,
Remotely Operated Vehicles (ROVs)
became better, more mansuverabla,
less failure prone. New materials
helped solve reliability problems. More
efficient thrusters extracted additional
power for quicker response. New oper-
ational procedures evolved from hard-
earned experience. Specially designed
TV cameras took over where water-
proofed, off-the-shelf bank-surveillance
units had been the norm.

Mow, ROVs could be lowered into the
water, maneuver to their station and

The Mini-Rover Is a tethered and remote-
Iy operated deep-sea sensing machine.

send back good TV images. They began
to be accepted as flying eyeballs, doing
inspection and search work that divers
had previously handled,

Before long, it became obvious that
the ROVs might parform other tasks, as
well, For more function, ROVs sprouted
articulated arms with claws that could
turn valves, cut cables, retrieve tools
and parts.

Tan years ago, there were only some
30 ROVs in operation, mostly in aca-
demic institutions or the military. To-
day, there are over 700 civilian units.
And, as pointed out by Frank Busby of
Busby Associates, a leading authority
on underwater vehicles, the market is
as yet far from saturated. Today, ROVs
come in many sizes, shapes, functions
and price ranges.

Take the Mini Rover. 1 first met this
26-inch, 50-pound flying eyeball at one
of the pools of the Town and Country
Hotel in San Diego, where the Second
Annual Underwater Vehicle Confer-
ence was being held. To the mortifica-
tion of some of the tanning beauties, all
the men around the pool were concen-
trating on the antics of the bright yellow
machine being remotely controlled.
With two tiny joysticks like the ones
used for video games, Chris Nicholson,
the president of Deep Sea International
of Falmouth, Mass., could make the
craft sink and surface, turn, move for-

(Flaase turn o page 134)
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DEEPEST FRONTIERS
{Continued from page 133}

ward and reverse. Meantime, the color
TV monitor at poolside showed in clear
sharp detail what the Mini Rover's
underwater color camera was seeing.
Powered by three thrusters, fed by 110-
volt electricity from poolside, this tiny
ROV can dive to 400 feet, make a speed
of 1'/z knots and maneuver where larg-
er units would get stuck. Nicholson says
they already have sold 10 of the
$28,000 machines. Not a bad record for
a company not quite a year old.

The best known research ROV is
Scripps Oceanographic Institution's 20-
year-old Deep Tow, whose operational
depth is beyond 20,000 feet. Thus,
Deep Tow can cover more than 80
percent of the ocean bottom. The 10:-
foot, half-ton tethered wehicle has
downward, upward and lateral sonar
for ocean bottom mapping. Its bottom
sonar can penetrate the ocean bottom to
reveal layers below the sediment. A
range of sensors, TV cameras and lights
make it a versatile seagoing machine.

But something even better may be
going to sea this decade. Deployed from
a support vessel, the Argo Jason, under
construction at the Woods Hole Oceano-
graphic Institute, will revolutionize un-
dersea exploration. As its name implies,
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the Argo Jason is a two-stage rig. The
Argo, a large unmanned vessel, will be
able to descend a few thousand feet,
taking video and sonar readings at 160
acre sweeps. [ts advanced strobing
equipment will light the undersea
world to the equivalent of a 200,000
ASA rating.

Once Argo captures the big picture, it
will let Jason, a small undersea kite,
float out of its holding tank into the sea
for a closer look at the survey area.
Jason will use six color video cameras to
transmit pictures to Arge. The images
will be sent along a fiber-optic cable to
the surface ship, which will be able to
transmit the pictures via satellite to labs
all over the waorld.

The new machines for undersea ex-
ploration have led us into an exciting
era of pioneering new territory and new
resources. We have barely left the pred-
ator hunter stage where the sea's food
supply is concerned, yet that frontier is
already being explored. Japan harvests
500,000 tons of seafood a year at coast-
al farms. Israel and Indonesia also are
harvesting fish from coastal pens.

The United States has put its engi-
neering expertise to work building an
artificial reef off the Bahamas where
crab ranching is under way (see Ranch-
ing The Seven Seas, page 90).

Certainly, oil continues to be one of

the main incentives for undersea explo-
ration. In 1955, our tallest well drilling
platform stood in 100 feet of water. By
1975, the number had gone to 500 feet,
and by 1978, to 1,000. Today, off the
coast of Delaware, the drillship Discov-
erer Seven Seas is doing what only a
few years ago was thought impossi-
ble—wildcatting at depths beyond
6,000 feet.

Petroleum isn't the only product
beckoning. Alvin's discovery of hot
ocean rifts more than 7,000 feet below
the surface of the Pacific has yielded
initial finds of rich copper deposits—far
richer than the deposits found in mines
on shore. Sea-mining licenses have
been granted to several concerns and a
new industry may open within the next
few years.

Several research institutions are ex-
perimenting with heavy undersea cur-
rents as the power source for electricity-
producing turbines. And one
experiment in Hawaii is hamessing the
temperature differential between sur-
face and deep water to drive what is
essentially a huge heat pump capable of
producing vast amounts of energy.

Man has lived with the sea for eons.
But the coming of new diving machines
and high-tech sensing egquipment
promises to finally make the sea man-
ageable in this generation. ™
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EUROPEAN CONNECTION
(Continued from page 85)
LeMans 24 Hours race for years.

This limited-production image car
will sell for about $31,000, depending
on options.

Buick Reatta

The Reatta won't literally be engi-
neered or styled in Europe, but it will be
influenced heavily by the European de-
sign ethic. It's code-named GM-33, be-
cause it's to be spun off the new GM-30
Riviera platformn. The Heatta's perfor-
mance will fall betweean Pontiac’s Fiero
and Chevy's Corvette.

The Reatta's a front-drive two-pas-
senger sports car astride a 99.5-in
wheelbase with GM-30/Riviera front/
rear suspension components and it will
jump to the tune of Buick's 3.8-liter
multiport fusl-injected VB with 180 hp.
A German-built Getrag five-speed
manual transfers the power to the
ground. Later versions, probably turbo-
charged 2.8-liter or 3.0-liter VB6s and a
possible 16-valve 2.3-liter Four now
being designed by Olds, will offer a
four-speed automaticoverdrive from
the Electra C-body car. It will debut in
April 1987, which means the press will
seea it in late "BE6.

Performance

A paper grand prix shows the Re-
nault Alpine way out in front of the
field, if the V6 is turbocharged for a
reliable 240 hp. Volvo's tuned-for-luxu-
ry version of this engine produces a
smooth 134 hp in U.S. smog trim. That
kind of power would be entirely unac-
ceptable in a car like the Alpine.

Chrysler could be a close second if it
goes for the wild 200+ hp version of the
Turbo Four. Ford can get over 180 hp
from the SVO Turbo Four, but the Ghia
will nead 4wd to handle it—front-drive
puts definite limits both on the power a
car can transmit and on its ultimata
handling characteristics.

Buick's engineers have shown that
they can design excellent handling into
their T Type sport sedans, but front-
drive will mitigate against the use of the
powerful 200-hp 3.8 Turbo V6.

Cadillac’s 125-hp VE and tendency
toward a cushy ride will put the Callisto
in last place, crying all the way to the
bank. Caddy is unlikely to deviate from
its peerless reputation for marketing
plushness rather than performance. [ts
clientele really isn't interested in racy
Cars, anyway.

Despite the different customer pro-
files for these expensive two-seaters,
they represant a whole new market for
American carmakers, and ona that
should do very well, the state of the
1886-'88 economy willing. P
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VCRs
(Continued from page 94)

sandwiched between the luminance
(brightness) and chrominance (color)
information of the video signal, and
deposited on the tape at the same time
by the sama heads. So the audio sound-
track benefits from the same super-fast
writing speed of the helically scanning
video heads. The result is a lack of hiss,
inaudible distortion and unmeasurable
wow-and-flutter.

With a signal-to-noise ratio of 80 dB
or better, analog AFM recording ap-
proaches digital recording's sound fi-
delity 1o the original music. This means
the softest sounds don't have to be
boosted in order to be heard above tape
noise, and the loud signals needn't be
toned down to capture their intensity.
As an added benefit, AFM recording
yields the same results at any tape
speed, in both VHS and Beta formats.

Depth-multiplexing

The VHS format manufacturers
achieve identical results to Beta Hi-Fi,
though in a different manner. Instead of
shoshorning the frequency-modulated
audio between the brightness and color
signals, then recording it as a video
signal, VHS makers record the audio
beneath the video information by a
process known as depth-multiplexing.
WVHS Hi-Fi uses two independent audio
recording heads mounted on the same
drum with the video heads. In rotation,
the audio heads precede the video
heads and deposit the sound informa-
tion helically on the deepest layer of the
tape. The video heads pass by next and
superimpose the color images on the
tape’'s surface.

Both Beta Hi-Fi and VHS Hi-Fi retain
the old stationary audio recording head,
to maintain compatibility with older
tapes and non-AFM machines. This
longitudinal mono or stereo track also
can be used for sound overdubs. You
can't perform overdubs on the hi-fi Beta
or VHS soundtracks, inasmuch as thesa
are recorded between or beneath the

Just like audio tape decks, most AFM
video recorders sport input-level signal
controls and moasurement meters to
help you make a pleasing recording. In
addition to video recording and play-
back, you can use hi-fi VCRs to copy up
to five hours (Beta) or eight hours (VHS)
of super-high-fidelity music—dubbing,
for instance, from laser-read digital au-
dioc Compact Discs. The same audio
input jacks can be used to record sound
from FM radio or stereo TV. At this
writing, few AFM decks have a built-in
stereo tuner for TV audio.

Though most hi-fi Beta and VHS
video recorders now available are de-
signed as tabletop models for use in the
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home, some two-piece portables and
“convertibles” have appeared. Conven-
tional tweo-piece portables (composed of
separate recorder and tuner-timer com-
ponents) have been around for some
tima, but the latest models boast many
of the convenience features and special
effects as house-bound tabletop units.
A recent twist is the convertible—best
described as a portable video recorder
that docks vertically or horizontally in a
chassis that contains TV tuner and
program timer. Although some hi-fi
VCHs on the market are advertised as
portables or convertibles, not all will
record AFM stereo when used with a
videocamera.

The 8-mm format

Audio Frequency Modulation is part
and parcel of the brand-new VCR for-
mat just appearing on retail shelves: the
B-mm camcorder system by Kodak, Po-
larcid and others soon to follow.

As its monicker indicates, 8 mm
differs from the established Beta and
VHS recorder formats in the makeup of
its tape cassette: About '/ inch wide
compared to 'z inch for Beta and VHS,
and only slightly larger than an audio
cassette. Tape composition (or formula-
tion) is different, too. In order to pack all
the video and audio information on a
narrower tapa, 8 mm uses "'pure’’ metal
particle tapes, compared to the metal-
oxide formulations employed for most
Ye-inch tapes. Currently, metal particle
cassettes can record up to 120 minutes
of video with good, though monaural,
FM audio (out to 14kHz).

Although convertible tabletop mod-
els are planned by some manufacturers,
the 8-mm format currently is represent-
ad by camcorders designed for movie-
making on the go. When inserted in
special docking decks and connected to
a TV, the results can be reviewed.
These same decks enable camcorders to
record TV off the air, though recording
time today is limited to two hours per
tape. Adaptors available from the man-
ufacturers also will enable 8-mm cam-
corder users to dub their recordings
onto half-inch tape and thereby main-
tain compatibility with their home and
portable VCRs.

Like 8 mm, Betamovie and its VHS
equivalent, VideoMovie, record at a
single speed (the faster Beta II and
“SP modes) but obtain longitudinal,
monaural sound on a par with convan-
tional VCRs. The Beta camcorder uses a
standard-size Beta cassette permitting
up to 3'/z hours of moviemaking with an
L-830 length tape. VHS VideoMovie
employs the compact VHS-C cassette—
slightly bigger than 8 mm—ifor up to 20
minutes of recording time. By inserting
the “"TC-20" into a special adaptor, you
can review it on a regular VHS recorder

{Flaase turn to page 140)
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Build Your Own Grandfather Clock
Prices Starting Under

FREE :

(including movement
and dial)

& Do-it-yoursel! case
kit, parts pre-cut

® Finished clocks

# Solid 3/4" hard-
woods: black
walnut, cherry, oak

» Heirloom quality

® Factory direct prices

* Solid brass West
German chiming
movements

* Money back
guarantesg

* Prompt shipment

Write for
FREE information

CLOCK COMIPANY

WORLDYS LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

Dept.1421. Imdusirial Park

Fairtsopa. Alsbdma = Phong 1-M05-028-2318
| am intaresied in O Do-R-Yoursall Kis
{please prini) O Finished Clocks
Mame
Streat
City
State Zip

Geodesic Home
Kits.

Affordable. Highly Efficient.
Readvy to Assemble.

A Monterey Dome is the home for all seasons
and climates, A home that is easy to atord and
sirmple to buld. Save up 1o 60% on building costs
and 50% on wlilitees.

Engmeered m kit form for the novice, first time
builder, Ready to assemblauith all parts pracut,
predrilled, color coded and haghtwesghe

Aailable i sizes from under 700 to over 3500
squarg feet with unlimited fioor plan ideas. Prices
start af $3995,

Send today for Monterey Domes 100 page
color Catalog & Plans Book of affordable kit
homes. $6.00.

O Yes, | wani io begin my Monierey Domes superl- l
ence. Pleass send my 100 page copy of Monierey
1 Diomes Catolog & Plans Book, Enclosed is 5600
O Alen, please send me the Monterey Domes Bosis
I Home Assembly Mamual for an additional $5.00.

|

| o |
MONTEREY DOMES |

Dept. AQ-1 |

I L_rt\l-'SIlll'. fip
1760 Chicago Ave.

| [ ﬁ Send 1o
Riverside, Calif. 92517

L-_-—__————J
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VCRs

(Continued from page 139)

connected to a TV, Or, the VideoMovie
camcorder can be connected directly to
a VHS home deck in order to dub the
contents of one or more TC-20 cassettes
onto a standard VHS cassette. VHS
camcorders that use standard-size cas-
settes are now under development, and
might appear this year.

How does the diminutive new B-mm
format stack up against the half-inch
formats? Although independent tests
were not available at press time, KEodak
and Polaroid claim identical perfor-
mance with half-inch machines: About
240 lines of horizontal resolution.

PM readers will notice that up to this
point, there's been no mention of tech-
nical improvements on the video side of
video recorders. In fact, advances in
picture quality have pretty much been
limited to such special-effects features
as freeze-frame, slow-motion and high-
speed forward and reverse scan. The
stability and clarity of each of these has
been improved by the incorporation of
extra video heads—as many as five—in
the head drum.

At this writing, VCR picture quality
in regular playback and recording re-
mains about where it's been for the past
decade. Although the theoretical fre-

quency response of broadcast video
signals extends out to about 4MHz,
most VCHs pick up and reproduce no
more than 3MHz. Because the finer
details (or resolution) of an image are
found at the highest frequencies, this
means a current VCR will produce im-
ages somewhat less clearly defined
than a good TV broadcast (or a laser
videodisc, whose frequency response
tops 4MHz).

Another way of describing picture
definition is in lines of horizontal resolu-
tion. This is measured as the number of
vertical lines that can be stacked side by
side, left to right across your TV screen
{and should not be confused with the
vertical scanning rate of TV—always
525 left-to-right changing lines running
from the top to the bottom of your
screan). The more lines of horizontal
resolution that can be crammed onto a
display, the more detailed that display
will be. VCRs currently average from
230 to 250 lines. By comparison, high-
quality TV monitors can accommodate
more than 300. (If you're playing your
VCR through a conventional TV, you
won't notice the difference.)

Signal-to-noise ratio for most VCHRs—
that is, the amount of snow you'll see
when you play back a tape—is around
40 dB at present. Because the eye is
more sensitive to distortion than the

ear, a minute 2 dB difference between
VCRs will be wisible. Manufacturers’
printed specifications might not be
much help when comparing VCRs, be-
cause there are no statutory standards
for making measurements. Trust your
eyes when shopping, or use compara-
tive tests made by an independent third
party that measures all VCR specifica-
tions by the same criteria.

According to domestic and foreign
manufacturers, there is considerable
work in progress to upgrade the visual
fidelity of video recorders. Any im-
provement is likely to come either from
the use of high-quality pure metal tape
formulations or from the development
of low-cost digital processing circuits
that will record and reassemble images
and colors as a series of numbers—
much in the way the laser-digital Com-
pact Disc player handles music.

The consensus among manufacturers
places the introduction of these “eye-fi"*
VCHs some years off—and for good
reason. They'll have to be able to play
tapes made on current VCHs, so that the
memories you record today won't be
renderad obsolata by technological pro-
gress. When you play those memories
back on the VCR of 1995, they might
seem fuzzy compared to recordings of
more recent vintage. But you'll still be
able to recall and enjoy them. o |

SOTZ GARAGE SHOP HEATER

USED BY U.5. ARMY
= PRODUCES MORE HEAT THAN 2 OR 3
HIGH PRICED WOOD STOVES
« TREMEMNDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH LESS
WOOD
= Airtight design and draft control en-
gineered to limit the amount of cxygen
entering stove for controlied, safe, effi-
cient heat. Prevents overfiring so drums
can't burm up.
« ise of draft control olows you to heat
lorge or smaoll areas. Bosement installo-
tion heats your entire home, Great for
your garags. workshop, or cabin.
# Top drum squeezes 0% more BTU's
from heat normally Iost up the chimmey,
Heavy steel kit bolts together guick and
easy.

VISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9892
Inside Ohlo 1-216-236-5021
or SEND CHECK OR MOMEY ORDER
Sorry No C.O.D's

FACTORY
PICK-UP
§27.47
99
§17.93

WOODSTOVE KITS
5-30 GAL Bottom
85-Gal Bottom

Top Kit Fits Bath
AUTO-THERMOSTAT
Spin Droft Stonves F28.57
Sotz Heaters Only S24.57

"Now" Also Made In Canada
Prices: Coll 1-807-222-2323 o wribe:
"S0TZ" P.O. box 1000, Dapt, 43
Eat Fola, Ondaric POVITO
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SAFETY TESTED TO UNDER-
WRITERS LAB. SPEC., B GEISSER ENGRS

327.47

USINES,

&
0
o
w
I

AS LOW AS
%ﬁg o l"“‘

Kit converts 55 gal,, or 30 to 15 gal, drum
{not supplied) into high capacity stoves.

SHOWN .

SPECIFICATIONS: Door coor frome. fiss colbor, drah
confrol, internal droft chonned of 13 ga steal legs 1/8
i steel hingas, lotch cotch of 34 in steel, nuts ond
Dot Tep Dum Connecior flanges. ppe oisambly, 4
reasting brockats, nuts and bolts

55 Gal showe has KING STE 158%™ dagonal door opening
30 Gl steve has VY rownd dioce

Burns over 24 hours

Patented INTERMAL DRAFT CHAMNMEL-AIr
entering top draft control is preheated as
it is drawn down inside of door and s
sucked into bottomn of heater with a tur-
bulent action, mixing with the wood
gases. This makes the 5otz stove tops in ef-

SPARK-PROOF DESIGN . . . Becouse of our
internal draft channed hot sparks cannot
jurmp cut of heater as in others with draft
straight open to fire.

GUARANTEE
TRY A 50T ab our sk i (within one yeor) you donl
ogres it oul performs any woodsiowve money Con DUy,
your monay will be refunded incleding shipping
charges. Guoraontesd ogainst crocking worping ond
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Call 1-800-533-5545 today and . ..

On These Brand Name Parts,
Tools & Equipment!

5 HP Briggs %" shalt #6053. .
B HF Briggs. 1"shaft. #6080..

GAS ENGINES i

{Horizontal)
5 HP Tecumseh %" shalt #6051, ... .......... $139.95

8 HP Tecumseh cast iron sleeve #6081...... £192.95

10 HP Tecumseh cast iron sleeve #6010..... $232.95
10 HP Tecumseh 1" shaft electric start #601 D1 ....5278.95
3-20 HP Horizontal and Vertical available at discount prices.

..$215.85

LOG SPLITTERS

#1110 B ton Electric Sphtter 110 Valt .. ... ..o 8525
®1128 12% ton Homeowner Special i o EBT29
#1130 15% lon Homeowner Special .E2AE9
#1142 24% ton Blockbuster Special low profile . . $1399 tem

#1140 24% lon Block buster high profile. ... . 51588
#ill ship 48 sintes. Fraight charges vary 340-3130, &ak for detaits]

VWil ahip

Larges! stock of traiber parts to repair o build your cwn
al chscount prices Includes: hubs lenders, wheeais and
lires, anles, brakes hilches, winches, ele

4 hobe hubs and spindlas . 827 .50/a8t
Itam #1251 Trailler springs m LI:. cap $24/Pair

4000 Watt
B HP Briggs, 33 amps @120 voits. 166 14
amps @240 volts. ltem # 16402

List $1.009...... Sale Price $485
5000 Watt _
11 HP Er s 42 amps @120 volts. 21

HEAVY DUTY 7~ DR it e oo -.
AIR COMPRESSORS

5 HP 60 gal Vertical Campbel-Hausteld two cylinder,
prassure guage with salety reliel valve 230 volts 11.8 CFM at
Ad P51 and 9.4 CFM at 90 PS| 25" x 22° x 85"

5 HFP &0 galion, 2-5tage Compreasor.

Constructed of polyethylene. Rust proof grommets
every three feel, Will nol rol or mildew.

TRAILER PARTS

ERATORS

'mlt!. item # 16404

il sh 48 wiates lor S8

#15854 List $1160 Sale $599

ltem# 15975....... Only....... $962
above comprassors 45 slales 350, Cal Ovegon A Wash $85)
[Many other sir compresscrs avelinbief)

SUN SPOT “Mr. Double

ITEM SIZE WT. PRICE

TFa BXE 3Lbs £a75

177 BX10 d Lhbs 685

1772 10M12 4 Lbs 1075

1774 12X20 11 Lb= 20000

LOG SPLI ER PA s 17786 20%30 23 Lbs 5000  OUhersizes svalibls

11 gal 2 SIBGE PUmp # 101 Vo o erressemrmrrrmasssnmss s sesisas 5111 ﬁ & HEAT cHI"HET
18gal 25tmge Pump #1018 i e i :15;£ -"'.‘_‘h:- - MAGHMNET CLEA"EHS
13gal 2 5Ege Pumf #1013, s srras s ana 128, T rin Ad
Standard Control Valve #2070, .o ccaiinasssmnssninns 845,50 1 Chngek: 10,y magnatic mﬁﬂfﬂ'{.'ﬁh’f’m'"u:‘f.‘,’j"'"’““

pumps. Snqine ol pans &
mary olhas uses

Pressure Senaitive Detent Valve #2020., .. 558,00 fofer O Ar “""'I murince
432852 Cylinder (Weided Type) Can 0o UPS #$802424,..5119.85 = Provides haal for pe,

Ham Typs Fits Price
154I:IFquij|11

1541 SguargB-11° 519.85
| 1542 Recl 810 Txit” 19.95

Bai 2" 9wt
Heat-1r"" e 5 i L 19.95
Hm‘halnt‘ E#;EE.'H,"“ at % Laging o Burned b COngs e ::Tﬂﬂ T If;l'l-'ﬂ i?hlél:‘ ..I?i;; &,& Wil ahip lg l]l:les for £2 80
1000 BTU SR Lse will Fusrd i 12 000 BITLIRE b ot Bl %
disposable propane rylnd _' fos mammum heat (24000 | OHDEH TDILL FHEE 1 -Bm-saa"“s
mrs Comes comabete wiih e EdT”-"'I'r:_ITv::"‘ “':'-'l "‘Fl'uﬂ:‘!ﬂ . r—--_-----
i 19 Tinal Vo7 GeiciicH) Send for free catalog or send $6.00 and receive cs uum..
17361 Fihs 35655 E36.0% Hems  ShWw  List Price l and splitter design booklet. l
TT2T T4l hs S1h7 00 SO9.05 Mail To: Northern Mame -
Hydraulics I
1 1 E. Ciiff Ad Address S I
Northern [ Burnsiie, N City Il
r 55337 -
Hydraulics 1§ 68 == see o tea 1
y MasterCard, Visa, or COD
801 Eas! Ciff Road, Box 1719, Burnsvile, MN 55337 || Please rush me my FREE et | |
Call our order dept. at 1-800-533-5545 Discount Catalog L J
In MN 812-B94-8310 -------------------




ORDER YOUR 2 YEAR
GOLDEN ANNIVERSARY

HIIIEII] CALENDAR

*7.00

EACH FOR

°S.00

EACH FoR ORD
OF 2 oR MORBE ERs

LIMITED OFFER — PRICE INCLUDES
POSTAGE AND HANDLING! OFFER
EXPIRES JANUARY 31, 1985.

Known the world-over for its bathing beauties, the fa-
mous RIDGID pin-up calendar has been a favorite of pro-
fassional craftsmen for many gﬂ

Mow, a limited supply of the IDGID calendar is available
1o the general public through this exclusive, one-time offer.
Makes a great gift idea!

SEND CHECK OR MONEY ORDER TO:

GOLDEN CALENDAR OFFER
P. O. Box 111
Hazelwood, MO 63042

1 BLEASE PHINT OR TYPE

Please send ___ copées of the 1885-1986 RIDGID calendar,

Enciosed is $7 for one calendar, or $5 each for two or more
covers deli

LENDAR

|

and handiing). Mail to:
FER, P.O. Box 111, Hazelwood, MO 63042

State Zip

Date

pEEa SRS REREEERSENESS L 1

LA LD L L L L L L L L L L L L e P L PR T Y]

Check No.

rd A
“'SECRET IS OUT

Repair dental drlis in yowr own home, Thousands of

drills go unrepaired ewery day. Big Demand. Few

Compalitors. Immediate income, steady cuslomers.

Special 1ools furnished. We'll show you how 1o star

your own prolitable busingss in a matier of days
MAIL COUPON TODAY!

I SOUTHWEST DENTAL 1501 E, Chapman Ave,, Ste. 252
Fullerion, Calilornia 32631

l Rugh FREE Derails ro me aboud Denral DRI Repar
NAME _

I !DDRESS

krrr STATEWZIP _

l

NEW! 4 in 1

PLANER MOLDER
JOINTER SAMDER

e tusm |ow cost o Iumibeer
mmmgﬁmm Fnrk““
grandfather clocks, feniture,
house-inm, pecture frames, . |
21l to others. Moids il popular |
gldmms & cuslom %I
changeovr: ity tovats 0 W |
m&m drem sa'ida;; Palos pme g
mﬁ-m' ;Elw g : i
lerms L
m“hlrmnmmmﬂw H! -

Woodmasiar '!‘ull, nm PP4D
2908 Dak, Kansas City, MO 64108
Name —

Address
City State

Zip

= . Y ————

Full-Size mmnoum
€ ROCKING

my Brong hack the

magic of Chaig
hood wsing Dur
lul-sae plan for
P Traghonal Bockng Horse
Easy 10 Bukd — bpdy legs a5 head
it Shaped wieng hies Mogkers ae
rwrwid for manmum achos and

Pian Mo. 121 $10.75
ihaged Por dimiabee salely Lie

CATALOG il Sy o i b
1806 full-size ot | o e e
furniture plans-$2.00 |  FuRNMURE DESIEHS, Dept PZ-15
Al Wi - 25 Sverman A, Exomstin, L W01

~AMAZING =~

PHASER shockwave and invisible FORCE FIELD genera-
tors. LASERS lor waapons, cutting, burming, cloud widing,
nalography and special aMects. NUCLEAR e
erElor and delectors. PLASMA, 10N, HIGH VOLTAGE,
HIGH FRECUENCY TESLA COILS and LIGHTHING gen-
mmm TRANSMITTERS and CONTROL devicas for sa-

lelephones, intrusson datection, nature listening,
FLUS INFRASOMICS, ULTRASOMNICS. ENERGY,
CHEMICAL and PERSOMAL PROTECTION and SAFETY
DEVICES. 5EMD $1 for catalog of plans, kits and complet-
Bd AemE 1o

INFORMATION UNLIMITED, INC.
P.O. Box 718, Depl. MB
Amherst, N, H, 03031

PLU

SCIENTIFIC and ELECTRONIC
DEVICES ——

FISHING BRONCO

{Continued from page 859)

Page Alert system. The Ungo Box and
Page Alert combination will trigger an
nudihlaalﬂnnandalartjrou even if
you're several miles upstream, that
mischief is in the making.

So much for the easy part of setting
up a fisherman’s dream machine. Now
for the packing. For example, how do
you deal with soggy and muddy waders
and shoes? Fish and fresh food in the
same cooler, and no ice for sale any-
where? Broken lantern mantles, and
stove fuel spilled on your leaders?

Two coolers

We started with a cooler, of course,
but why not two—one for food,
powered by the Bronco battery, and
another to be kept closed until time to
store the fresh catch? Ice would keep
much longer if the chest were not
opened every time someone got thirsty
or hungry. A Bilan 12-volt refrigerator
and a Coleman Super Oscar cooler
paired up to solve that problem,

Using plastic dishpans to keep cook-
ing and lighting gear organized is not
original, but using a basket, set in an old
darkroom tray, for waders and shoes is
a tip you heard here first. The basket
allows air circulation, the tray catches
the drips, and a foam pad soaks up any
water which might spill over, lets it
evaporate, and allows you to wring it
out.

We had hoped to rig overhead stor-
age for flyrods in the Bronco II. Since
it's too compact, we settled for the
traditional rod cases for home-to-
stream travel, but adapted rod holders
to a roof-mounted boat rack for quick
on-site changes of location. The Yakima
system rack was added for carrying a
canoe or cartop boat to reach otherwise
inaccessible fishing sites.

Since you can argue about flyrods,
reals, lines, fly patterms and things that
most fishermen feel strongly about, we
avoided getting specific about fishing
tackle. Still, you have to find room for
the equipment no sensible boondocker
would leave behind—winch &accesso-
ries, chains, shovel, tow strap, tool kit,
flashlight, fire extinguisher, camp ax
and bug juice. Then how to keep it from
sliding into a pile to starboard when
negotiating a steep left-hand side hill?
The Peg-Board false floor plus several
wire loops and shock cord solve that
problem; and under the Peg-Board is
room for all your sleeping gear.

PM's Fishing Bronco is sure proof
that the new generation of sport/utility
vehicles can chase fish as well as, if not
better than, the big rigs. L5}

Produced by the PM Outdoors Dept.
Text and photos by Jim Elde
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MODERN KIT CAR
{Continuad from page 91)

liter, 12-valve Honda Prelude engine.

Transmission choices include four-
speed, five-speed or automatic, and —
thanks to a growing aftermarket—you
can buy all sorts of hop-up equipment
for Honda engines and
Coincidentally, the nawﬂRKmndnls
have exactly the same wheelbase as old
*73 to "79 Civics, 50 there will even be a
continuing supply of Honda chassis in
the future.

Deutschman and Warshaw have
spent nearly four years bringing their
kit to the highly refined form you see
here. This is the first kit car I've ever
seen that looks like a factory-built ma-

things, this makes it virtually impossi-
ble for the kit builder to get the interior
wrong. Each panel fits exactly, and in
only one position.

Assambling the Spex kit is about as
simple as building a working automo-
bile can be. The old Honda body is cut
off using a jigsaw or metal nibbler. The
assambly manual contains complete di-
mensions and the thin sheet metal is
easy to cut. A couple of areas need
persuasion with a hammer so the body
will fit, but that's all.

The one-piece body has its own inte-
gral subframe that connects the front
and rear suspension towers with a
girder that reaches under the doors.
This can be bolted to the remains of the
Civic monocoque, though Faul recom-
mends welding the

How the

Spex EIf
goes together

1-PIECE HOEY
SURFRAME

ROMDA CIviC BASE

subframe and chas-
sis together if possi-
ble—a simple job for
any welding shop.
There are no other

changes to the
Honda underpin-
nings. All engine,

transmission and
suspension  pieces
function intact.

Indead, the Spex
design uses many
bits salvaged from
the Civic. The instru-
ments, for exampla,
bolt right into the
new dashboard. The

with the deluxe kit,
but both front and
rear seats remain in
the stock locations.
The gas tank is
stock, though the fill-
er neck is rotated into

Honda Clvic chassis, minus bodywork. retains all of lts modem
ne, front-wheel drive, MacPherson strut

features—transverse-engl
suspersion. Unibody platform is reinforced with steel subframe.

its own locking, drip-
proof cavity. All door
hardware, the wind-

chine. The styling is better than you'll
find on any small car.

The Spex kit takes advantage of mod-
arn production methods whenever pos-
sible. The body is foam-core fibarglass
sandwich, one-piece except for the
hood, trunk and doors. Like the latest
“aero look™ production cars, the wind-
shield is flush-mounted with aircraft
adhesive, and the trunk and hood over-
lap the fenders for a weatherproof,
aerodynamic seam.

On the interior, the high-tech, high-
style theme continues. The dash, door
panels and interior panels are all low-
pressure thermoplastic, with color and
texture molded right in. Among other
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shield washers and
wipers, heater, air-conditioning, wiring
and even the Civic rocker panel trim
This makes the Spex one of the first kit
cars to have adequate heater, ventila-
tor, demister and air conditioner—im-
portant considerations for real-life
transportation.

The quad headlights are from a
Honda Accord, while the one-piece tail-
lightbackup light units are from a Mer-
cury Capri. Add your choice ufal.ll:qr

the kit is ready to roll.
Also included is an easily removable

hardtop which cleverly utilizes the Civic
rear window with its defrostar wiring.
Unique among all cars, the front half of
the top unbolts separately, so you can
have a coups, targa or converiible.
Windows are rigid Plexiglas sidecur-
tains that are installed with two thumb-
BCTEWS,

1 drove two different factory-built
Spex roadsters around the winding
roads of Montreal's Mount Royal—Mul-
holland Drive of Canada—and I can
attest that the 1,500-pound Spex, even
with a stock Honda Civic powertrain,
goes and handles like a Formula Ford.
There's a slight bit of cowl shake over
severe potholes, but the topless body is
much more rigid than a factory-built
Mustang or Chrysler convertible,

Fit and finish are fabulous. The fiber-
glass is flawless, everything fits, every-
thing works, there is nary a squeak nor
rattle to be heard. This is exactly what
you'd always hoped a kit car would be.
It's fun to drive, economical, durable
. . . and the distinctive styling is encugh
to stop the crowd in its tracks.

Putting it all together

Paul and Kell figure you can assem-
ble one of their kits in roughly 200
hours, even if you've never done any-
thing like this before. I've built three
other kit cars myself, and I'd say that'sa
very realistic estimate. There's really
little to do to prepare the Civic for its
new body, and the one-piece Spex road-
ster goas on in one easy motion. Detail-
ing is what frustrates most kit builders,
and even that has been designed to be
as painless as possible.

Best of all, the price for the total Spex
kit, including ewvery last nut, bolt and
washer individually bagged and la-
belled, is $5,995, fo.b. Montreal. A
deluxe kit that includes wheels, tires,
seatcovers, sport steering wheel and
outside mirrors is $6,095.

Bargain kit price

Compared to other, far less complete
kits which start at $8.000 and go up to
£30,000+4, that's a bargain. Compared
to new production convertibles—swhich
start at $10,000 for an Alliance and go
up to $156,000 for a Rolls—it's even
more of a steal.

Paul and Kell call their car the EIf.
Personally, I think most people will end
up calling it the Spex Roadster. An
information kit is $5, a copy of the
assembly manual is $20, from Spex
Design, 2135 Oxford Strest, Montreal,
Quebec, Canada H4AZX7.

If there's any justice in the world,
you'll be hearing a lot more from them
over the years. The world's first modermn
kit car isn't a bad project to have on the
opening page of your design portfolio.
Who knows? Spex could be the Ital
Design of the "80s. ™
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Alex Thurocy
accepts keys to his new 4x4
from PM Editor John Linkietter.

KEEPS ON TRUCKIN'

ctually, we weren't surprised at

all. We know PM readers are full

of good ideas and often share them with

us. But frankly, when we thought up

our Forest Ranger contest, we didn't
expect 50 many good ideas.

You'll remember that the contest cen-
tered on your telling us what our next
project vehicle should be and why. The
winner was to receive our last project
wvehicle, the customized PM Forest
Ranger Ford pickup truck {(page 48, July
‘84). After we had read literally thou-
sands of entries, Editor-In-Chief John
Linkletter chose FM reader Alex Thur-
ocy of Tulsa, Okla., as our winner.

Alex's entry was one of over a thou-
sand based on the Pontiac Fiero, But his
innovative thinking in the areas of new
technology and use of nonautomotive
materials for his proposed project gar-
nered him the top prize.

Alex, 34, works as the director of
program development at the Spartan
School of Aeronautics in Tulsa. That's
why he's so well-versed in aerospace
technology and materials,

To accept his prize, we flew Alex to
New York, where he stayed at the
hocurious Marriott’s Essex House hotel,
A limousine whisked Alex. Assistant
Auto Editor Norm Mavyersohn and Ex-
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ecutive Editor Joe Oldham to the fabu-
lous Windows On The World restaurant
high atop the World Trade Center build-
ing for dinner. The next day, Alex
visited the Popular Mechanics offices
and met Publisher Dan Coleman, Auto
Editor Wade Hoyt, Managing Editor Bill
Hartford and the rest of the staff. We
had lunch at the New York Athletic
Club. Then Alex was handed the keysto
the Ford Ranger by John Linkletter and

"We had so many great
entries that we decided
to give consolation
prizes as well.’
e ———————

he was off on his drive back to Tulsa.

Originally, we had planned to give
only one prize—the Ford Ranger pick-
up. But we had so many great entries
that we decided to give consolation
prizes as well. So, for their terrific
entries, the following PM readers re-
ceived two year subscriptions {or sub-
scription extensions): Heino Schmidt,
Torrance, Calif.; Elisabeth Landis, Los
Angeles; Scott Frolich Jr., Sedro Wool-

ley, Wash.; Patrick G. Smith, Wood-
stock, Ill.; Chris Happel, Frazee, Minn.;
Williarn P. Young, Palmerton, Penn.;
Samuel M. Mooney, Hershey, Penn.;
Erin N. Kennedy, Seattle; Betty Fodor,
Hollywood, Fla.; and Fred Bednar, Uiti-
ca, N.Y.

As far as the entries themselves are
concerned, the most popular weinicle
mentioned for a future PM project was a
Chrysler minivan. A few thousand of
you asked us to do a project based on
the Dodge Caravan or Plymouth Voyag-
er. So, that's what our next project
vehicle will be. You suggested we build
everything from an all-out family camp-
er to an all-out road warrior highway
cruiser. We'll try to incorporate as many
of your ideas as possible into our next
project.

Since the second most popular vehi-
cle mentioned was the Pontiac Fiero,
our next project vehicle after the mini-
van will be based on the Pontiac Fiero.
We might build a real Porsche-killer out
of one. Then again, we may make it into
the ideal sporty commuter car, Or may-
be both.

Thanks to all of you who took the time
to enter our contest. And stay tuned for
the next one. It's going to be even
better. M
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HOW TO BUILD CABINET DOORS (Continued from page 107)

block positioned behind the slat pre-
vents the rear edge from splintering.

R N

Reinstall the saw blade and ecut 457
bevels on the top edges of all slats to

Cut the tongues on the siat ends using 2  Cut a 45° bevel on the slat ends using a miter

table-saw tenoning attachment. S5crap
block behind siat prevents splintering.

gauge. Note that block Is clamped in
plmmmumm&

form V-grooves. Apply glue sparingly
and use three bar clamps: one across
the top, one at bottom and one across
the center.

o e e s e
glue sparingly to all contact areas. Then,
clamp door square using three bar clamps.

Glass
Pane

Glass pane doors are a
popular alternative to
solid panel doors and
are commonly used on
kitchen cabinets and china cabinets.
Make the door frame—the stiles and
rails—as you would for any frame-and-
panel door; Cut the sticking on the
inside edge of the four frame members

and then cut the coping on the rail ends.
MNext, cut the vertical divider, or mul-
lion, and the two-piece horizontal divid-
er called the muntin. Then, make stick-
ing cuts on each side of the mullion and
muntin. Note that the sticking cuts are
made in an oversized workpiece first, as
shown, which is then sawed in half to
produce the dividers. Now, cut the
coping on the mullion ends and on both
ends of each muntin piece.

Assemble the door by first gluing the
muntin pieces to the mullion to form the

cross-shaped divider. Next, glue a rail
to a stile, insert the divider assembly
and add the remaining rail and stile.
Clamp the frame square until the glue
dries. Then, use a router fitted with a
rabbeting bit to rout out the back side of
the sticking. Rout away enough stock to
insert the glass from the rear. Square-
up rounded corners left by the router
using a chisel. Insert the glass panes
and then carefully amtach “u X Yain.
wood stops with ¥+-in. No. 2 flathead
SCrews.

Make the mullion and muntin from a single
board. Mill the sticking, as shown, on the
shaper. Note the use of a push stick. 5aw the
board In hali to obtaln two parts.

Glue the

the mullion.
cross-shaped
Then add the other sti

&8

Vertical
V-groove

Make this style door

from nominal 1-in.-thick

lumber (actual thick-
i ness: 13/16 in.). Edge-
i glue the boards together

into a solid panel using
spline-reinforced joints. Then, cut the
V-grooves into the panel face using a
router,

Start by ripping the boards to the
proper width. Next, cut 'e-in.-wide
®¥e-in.-deep spline grooves in the
board edges on the table saw.

MNote that it's necessary to adjust the
saw fence so that the spline grooves are
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cut slightly toward the back edge of gluing surface on either side of the

each board. This off-center positioning

will result in an equal amount of flat

spline after routing the V-groove,
(Please tum to page 150)

gg— |
Cut grooves along the glue-joint lines using
a router and a V-groove cutter. Set the

depth-of-cut to 3/16 in. Use a straightedge
guide to control the router.

POPULAR MECHANICS ® JANUARY [985



FHE MAD FAY WRAY IN THE PALM OF HIE HAND.

of REO General Pactures

NAME THIS MOVIE AND GET IT FO Imr $4.95

ORTHEK ANY ONE OF 41 omens

Recognize the movie? 1f o, that shows
vou know the preat old classics and de
serve to belong to the CBS Video Club,

With membership, vou get the movie
you named (or any other hsted below) for
only 34.95, and all these benefits:

About every four weeks (up to 13
times a yvear) we send you our CBS
Video Club Program, reviewing our
[hrector’s Selection plus many alternate
maovies. If you want the Selection, don't
do a thing. [t will arnive automatically. [f
you prefer an alternate, or none at all, just
return the card always provided by the
date specified,

SHOP-BY-MAIL CONVENIENCE

You'll have two full weeks to decide.
And a toll-free number to call if you have
any gquestions or service requests. (I
vou ever receive a tape that vou had less
than two weeks to consider, send it back

o

at our expense. )

45 4 member, voul o Lo by a
lor of movies—just two more in the next
year. The movies vou order will be mailed
and hilled at regular Club prices—currently
$39.95 to $79.95 for cassettes, 51995 to
$39.95 for discs—plus shipping and han-
dling. Extra-long films and specials may

jfomn 't have

cost a bit more. (CED [hsc avalabiity may

become limited.)
Choose from the best, too. The B
Chill, Splash, Stir Crazv and many more.

BONUS PLAN-SAVE 50%

After buying two movies at Club prices
in the next year, you can cancel. Or stay
and save even more under our Bonus
Plan. With each movie you buy, the plan
currently allows vou to take another
movie of equal value or less at 50% off.

Write your answer in the coupon, and
gel this 1953 movie (or another, if you

P":K FHGM 42 TUP MU“'ES. (* Also available on GED Disc.)
SELECTION SELECTION SELECTION]
TITLE NUMBEER | TITLE - NUMBER | TITLE NUMEER
TOOTSIE 1509042 | YOU DMLY LIVE TWICE™ 0710182 | PORKY'S* 07112
SUPERMAN lii+ 640092 | THE BLACK HOLE® SPEI0TI | FUMNY GIRL* 1511002
WARGAMES * 0828002 | KRAMER W5, KRAMER™ 1503182 | ALL THE RIGHT MOVES* 0881042
NATIOMAL LAMPOON'S KING KOMG (Driginal) 5502022 _| EDUCATING RITA® 1583012
VACATION * GO33022 | JANE FONDA'S WORKEDUT STIR CRATY*® 1594002
STAR WARS® 0564162 | CHALLENGE 5260047 [ NEVER CRY WOLP* 5305017
DERTY HARAY * BOITO82 | DCTOPUSEY™ QB56052 | ADVENTURES DF RDEIN HOOD *| 0526352
CADDYSHALK * 6023022 | STAR BO™ 041082 | THE COMANCHERDS OTE2242
CASABLANCA 0507082 | MEVER SAY NEVER AGAIN* | 5042072 | TWIOOF A KIND * Da77002
RISKY BUSINESS * BOA30EE | TRON™ 5263012 | CHRESTINE* 1580062
DUMBO* 5251052 | SPLASH® 5304022 | THE MAM WHO LOVED
THE WAY WE WERE* 1529007 | THE LONGEST DAY* Q577032 | WOMEN™ 1624042
DN GDLIDEN POND 523082 | STRIPES 1513082 | ROOSTER COGBURN 1018082
THE BIG CHILL* 1527027 | ROMANCING THE STONE® | 0A54002 | TWILMGHT ZOME - The Mowie® | 034072
THE MAGMFFICENT SEVEN*® 0534212 | THE AFRICAN DUEEN 0511022 | ARTHUR * BOza0E2

vdvance Bonus:
SAVE UP TO $50 MORE!

by ordening a second movie nght now,
Any mawae histed i this ad-yours for
$29.95 on videocassette, $15.95 on disc.
See coupon below,

prefer) for just 34,95, along with details of
how the Club works. If not satisfied,
return all within 10 days for a full, prompt
refund—=no further obhgation.

For faster service, use your credit
card and our toll-free number to
order, Just call 1-800-457-0866 (in
Indiana 1-800-742-1200). Or mail coupon.

CBS VIDEO CLUB

B Sorth Franndge Avense, Terre Hate, 1N 47511

[ ————————————————

CHS VIDEO CLUB,
Dept. 40M, PO, Box 1111, Terre Hante, [N 47811

The movie 15
Mease enroll me in the CBS Yideo Club under the
terms outhned in this advertisement. As a member,
| need buy just two more movies within the next
Vear,

[ 1 want the mowie | named above
{not available on CED Disch.

[ Send me mstead:
R ——

Check one: JBETA [JVHS [JCEDDISC
Send the movie indicated above for $4.95,
] My check is enclosed. o Thh
[ Charge my introductory moviels) £ah/I57
and future Club purchases to:
[ MasterCard  [] Diners Club
_] Amerncan Express || VIsA

Account #

Expiration Date

Signature

] Also send me movie #

for & (520,95 or $15.95 plus £3.00
shipping and handlingl. which I'm adding to my
payment shown above

Mame.
Address
City. State

P D— v ]

'mbr CBS Viden Club reserves the right to neject anmy
canoel] any hip. Ofer boted to contmental L. 5
Inl.i.rdm.: Alaska) Applicable sabes taz ndded to all orders.




HOW TO BUILD CABINET DOORS (Continuad from page 148}

Now, rip "/z-in.-wide splines from "/»
in.-thick plywood. Apply glue to the
spline grooves, insert the splines and
glue the boards together. Clamp the

Flush Panel

The woven caning panel and plastic
laminate panel doors are both flush
panel doors. The panels are set into the
rear of the frame, flush with the frame's
back surface. Make sticking and coping
cuts on the stiles and rails. Then, cut a
Ha-in.-thick plywood panal to size. As-
semble the frame, but do not install the
panel. Now use a router with a rabbet-

door square until the glue dries. Then,

rout grooves along each joint line using

a router fitted with a V-groove cutter.
To prevent the door from warping,

caning to size using tin snips or scissors.
Caning Is avallable In different weaves
fine comventional weave.

screw two 13/16-in.-thick X 2Yein.-
wide hardwood batten strips across the
back of the door. Locate the strips about
3 in. from the top and bottom.

Apply spray adheshve to the I Iudt
.prmmeunlmmtumepwm.
mmﬂm“{#hgﬂﬁm

the adhesive on the caning back surface
only, then press it onto the plywood
panel. Now, spray three finish-coats of
clear satin varnish to the caning face.
Attach completed panel to the back of
the door with small roundhead screws.

Plastic
Laminate

The comhbination of

plastic laminate and

continuous oak pull is

often used on contempo-

rary style cabinet doors.

Cut the door from /s

ENE————  in. particleboard. Birch
or mahogany plywood can also be used.
Next, cut the plastic laminate about 1-
in. oversized for the door back, face,
sides and top. Laminate isn't needed for
the door's bottom edge when a continu-
ous oak pull is mounted as shown.
Apply laminate in this order: back, top,
sides and face. Install the laminate
using contact cement and rout over-
hanging edges with a flush-trimming

contact cement to the laminate and
to the door. Cut the laminate [ 8
sized to permit flush-trimming router,

bit. Next, cut a Yein-wide X Ya-in.-
deep groove in the door bottom on the
table saw, (If the door is to be installed
on a lower base cabinet, mount the pull
on the door's top edge and laminate

Cut a groove in the door bottom to accept
the of the continuous cak pull. No
laminate = applied where pull Is mounted.

bottom edge.) Glue the pull to the
groove with the fingergrip facing for-
ward. Continuous cak pulls are avail-
able from The Woodworkers® Store (see
credits on page 105 for the address).

Hardwood
Veneer

Plywood

This easy-to-make door
is constructed from ¥s-
in. hardwood wveneer
plywood. The plywoods
most commonly used for
doors include birch, mahogany, oak and
ash.

Cut the plywood on a table saw using
a sharp, smooth-cutting saw blade to
prevent splintering the hardwood ve-
neer. This procedure is especially im-
portant when cutting across the we-
neer's grain. Always cut the plywood
with the door facing up. This way, any
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splintering will occur on the door's back
surface.

If a radial-arm saw or portable circu-
lar saw is used to cut hardwood veneer
plywood, the cutting is done on the
other side, so place the door face down
to prevent splintering the face.

After cutting the door to size, conceal
the exposad plywood edges with 13/16-
in.-wide iron-on veneer tape. Apply the
veneer tape using a hot clothes iron.
Once the edge cools, trim the excess
tape with a sanding block or file. Veneer
tape the four door edges in the follow-
ing order: top, bottom, sides.

The exposed plywood edge can also
be concealad with Ye % 13/16-in.-wide
solid hardwood strips. Glue the strips to
the door edges.

Hold the strips in place with several

pieces of masking tape until the glue
dries. Then, sand or file the strip flush
with the door.
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Applled
- Mnlding

Add a custom touch to
hardwood veneer ply-
' wood doors by using
| ready-made wood
moldings. Apply the
moldings to u-.e door face using glue
only. The moldings are available from
The Woodworkers® Store (see credits on
page 1058) in a variety of shapes, pro-
files and wood species. Cut, fit and
arrange the wood maoldings on the door
face as desired. Then tape each piece in
position. Now, remove one piece, apply
glue and replace. Continue this proce-
dure until all pieces have heen glued
and taped back to the door.

Test-fit wood moldings by taping to the
door face In the desired pattern. Remove
each, apply glue and tape in place again.

DOOR HANGING OPTIONS

T ':1 T CABIMET SIDE
1 Sat STILE DOOR

11
|_I-_ I|II I'l /Eu'rr HINGE
1l /

A e———

11
FLUSH

CABINET SIDE
PIOT

CABIMET SIDE

SEMICONCEALED
HINGE

LIPFED
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Alternative Panel Raising
Techniques—Here's how to cut a
raised-bevel panel using a radial-arm
Saw Or A router,

On the radial-arm saw, use the Sears
rotary surface planer (No. 29513) as
shown. Lock the saw carrage with the
planer angled to the desired bevel. Then,
guide the panel along the saw fence to
raise the bavel.

A router bit set from Conover (see
credits on page 105) contains three cut-
ters: sticking and coping, raised beveling,
and panel slotting. P

Rotary planer |s
shown with blade
guard removed for
photo clarity.
Plarer has three

cutters [right).

can be
plies are
thick and absent of voids. Note how the
entire ralsed bevel Is contained in one ply.

mmz'rauedpﬂﬂﬂm
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AINT KITCHERN
PPLIANCES

You can change that old-fashioned
appliance color to update your kitchen.

must apply it with an air compressor and a high-quality
spray gun. These can be rented. Enamels and lacquers
suitable for appliance use are available at automotive paint
supply stores. The advantage of this cheice is that there is
an enormous variety of colors available, since cars have
been painted in virtually every color.

The second choice is a different type of paint that is
finding wide use in the automotive industry. These are the
aliphatic polyurethane coatings, pure versions of the milder
urethane paints available in hardware stores. They come in
two parts: a pigment and an activator. These must be mixed
together shortly before use, Ditzler's Durethane and Rust-
Oleum’s Rust-0-Thane are examples of these paints. Check
the Yellow Pages under “paint” for a dealer of your
selection,

With polyurethanes, a high-gloss, glass-smooth finish can
be obtained with a simple airless paint sprayer. Polyure-
thanes are more durable than automotive enamels or
lacquers and can withstand acids, alkalis, grease and oil.
They also have excellent hiding properties and can cover
dark colors with one coat. These paints dry to the touch in
two to four hours and they can be handled within six hours.
The disadvantage: Urethanes with their activator can cost
up to twice the amount of an automotive enamel. However,
the urethanes can be applied with a small airless sprayer,
such as a Wagner 200 series sprayer, priced at less than
$100. Compare this to the two-day rental cost of well over
$£100 for a compressor and cquality spray gun used with

{(Flaase tum o page 154)

BY MICHAEL BARGO

e kitchen is often the first room to undergo major

redecoration in a home. Yet an outdated appliance color

can be a stumbling block to a completely new look. Stoves

and refrigerators can last 15 years or more. However, colors

that were in fashion 15 years ago in many cases aren’'t even
used on appliances today.

An inexpensive solution is to repaint your appliances
yourself. The job isn't as complicated as it seems, and the
result can be a paint finish that equals or exceeds the
original finish. But you must meet two conditions: 1, use a
high-quality paint, and 2, use spray equipment equal to the
job. You can rent a compressor and spray gun; or you can
purchase an airless sprayer.

Two paint types and sprayer options

There are two major painting options open to you,
depending on the type of paint you choose. If you pick an
enamel paint like the original finish on the appliance, you

=¥

stove was also
sprayed white.
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WORTH WRITING FO

LOOKING FOR IDEAS ON TOOLS, HOME IMPROVEMENTS, WOODWORKING &
MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

929 SAFE KEEPING

A full-color brochure from Stanley Works illustrates a variety of ways 1o
display collectivles: awards, china, stuffed animals, figurines and
anfique jewalry. Includes detailed, step-by-step instructions for building
a display coffee table or end table for your collections. $1.00

930 REPAIR, DON'T REPLACE

zaap;?e. coloriul Choose'n Use Fix-It Guide from Loctite helps you find
the solution for your needed home repairs. Leam 1o repair everything
from glass to ceramics . . . countertops to plumbing. Provides reparr
hints as well as recommended producis. Free

931 GET TRIM AND FIT

Easy do-il-yourself floor installation. The Armstrong Trim and Fit Kit
makes installing sheet vinyl flooring easy. The full-color brochura
daescribes Trim and Fit installation procedures and reviews the line-up
of beautiful Armstrong do-it-yourseli floors, Free

932 THE FINE ART OF FURNITURE

Catalog illustrales and describes over 180 plans for making guality
furniture. Includes roll-lop desk. cradles, dining tables, chairs, chil-
dren's furmiture and more. "Exploded” drawings assist the woodwork-
er. From Furniture Designs. $2.00 (Refundable)

533 FOR SERIOUS TRACTOR PEOPLE =~

Two full-color brochures give complete specifications and describe
attachments of Power King Tractors. All-gear drive delivers nearly
100% of engine's power o 127, 16" or 24" rear wheels. $1.00 (Refunded
by dealer with demonstration.)

934 DO-IT-YOURSELF LIBRARY

Carbook's 32-page catalog of do-it-yoursell books covers virlualiy

everything of interest to people who enjoy working with their hands.,

Over 1,000 fitles, ranging from cars and trucks to aircrafi and

goa';g. . woodworking and melalworking to electronics and computers.
1.

935 PLENTY OF PLANS

POPULAR MECHANICS helps those who help themselves wilh tha
Plans and |deas Catalog. Easy to follow plans and projects—Tools,
toolchaests and workbanchas—Recreational wvehicles—Fine furni-
ture—Storage structures, Complete with illustrations, diagrams and
materials list. $1.00

936 WONDERFUL WOOD FINISHES

8-page, 4-color booklet from Watco-Dannis shows how to creale pro-
fessicnal finishes the first time with all types of wood. Watco Danish Qil
seals, primes, finishes, hardens, protects, beautifies and penslrates
... in one applicaiion. No pre-staining needed. Free

937 KNIFE KNOW-HOW

16-page. informative booklet from Buck Knives shows how 10 sharpen
a knife, fisld-dress a deer, skinfillet fish. Also includes safety lech-
niques and much more, Free

938 ROCK-A-BYE BABY s

Build a reproduction of an 18th ceniury cradle any little girl would love to
play with. POPULAR MECHANICS provides complete plans and mate-
rial list to guide you to professional woodworking results, $3.95

939 REASON TO RENT

Why buy when you can rent and save? The new U-Haul Rental 20-
page, 4-color Guide lists items availabbe for rent. Everything for home,
garden and play. Free

840 DISCOUNT CATALOG

100-pages. . . from air compressors to winches . . . with log splitters
and parts 1o bulld your own. Trailer parls, gas engines, generators,
chain saws and accessories. From Northern Hydraulics. Free

841 THE HARDWARE STORE IN YOUR MAILBOX

96-page, colorfully ilustrated catalog from DRI Industries. Shop from
ur home or office for all your do-il-yourself repair and building needs,

s r 1,500 hems ... select from fasteners, fools and organizers.
1.00

942 FOR THE RECORD

MNew wallet card features your complate medical record on a microfilm
database—can be ready anywhere. Be prepared for any emergency at
home, shop, work, play, travel. Detailed brochure/medical form tells
how to get this vital protection for yourself and loved ones. From Med-
ical Information Systems. 50¢

843 TREMENDOUS TOOL VALUES

Harbor Freight Salvage's newest brochure offers values in brand name
tools for home, automotive and shop use. Includes quality hand tools,
wood and metal working machinery, socket sets, pneumatic and r
tools, hydraulic equipment, and many special purchase items. Frea

844 FUN-FILLED CATALOG

Things you never knew existed. New, 1985, 96-page catalog of 1800
hard to get novelties, jokes, tricks, outdoor items, hobbies, sports, sci-
ence, electronics, models, gadgets and more. From Johnson Smith Co.
25¢

945 ENERGY ARSENAL

Informative catalog from the Energy Arsenal introduces their storm
window systems and kits. Available in all shapes, sizes, lengths and
widths, Great for do-it-yourselfers concerned with energy savings.
Frea

846 POWER PACK c

Brochure from Energy Exchange Systemns introduces the Charge It

Paowar Pac. This portable lightweight battery charger works on auto-

mobiles, boats, AV's. Recharge the unil from a household AC outlet or

Enur vehicle's OC source. Also powers most 12-volt DC appliances.
res

947 OUT AND ABOUT )
36-page booklet from Electric Mobility Corporation guides disabled
individuals to independant living. Information and suggestions for bet-
ter tunclioning at home and while traveling. Also includes addresses
and telephone numbers of organizations offering free valuable infor-
mation. Free

948 DUTCH TREAT .
Do-it-yourself plans and instructions for building your own Dutch Mini
Barn. Aftractive and practical. Offers large storage area—10" =134’
with 8 feet of headroom. Detailed drawings and materials list. From
POPULAR MECHANICS. $3.95

Popular Mechanics 1/85
Box 1718, Sandusky, Ohio 44870
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Be a Better
Gardener

RECYCLE all your Brush,
Weeds, Leaves, Old Crops.
Cut Grass, Dead Flowers. eic.

into:

@& RICH COMPOST
® SFREADABLE MULCH
® DECORATIVE WOOD CHIFPS

The rugged KEMF Shredder/Chip-
per devours almost anything
organic... reducing it into mii-
lions of tiny pieces in seconds
(including branches up to

3" thick!)

Enjoy super-rich soll...a
mulched garden that is virtually
weed-free and beautifully land-
scaped grounds. Do it all, quickly
and easily with a KEMP.

+ Built to lasta
lifetime

* Many sizes to
choose from

The Standard of the Serous Gardener Since 1850

OFF-SEASON BONUS

30-DAY FREE TRIAL

KREMP COMPANY, Depl 27013
160 Koser Rd., Lititz (Lancaster Co. ), PA 17343
I O Yes — send me full information on the I
Kemp Shredder/Chippers. I

MAME

I ADDRESS I
CITY Ty

I STATE zZIP I

h_—_—_——A

REPAINT APPLIANCES

Continued from 152

enamels and lacquers. In addition, you
have the airless sprayer on hand for
other jobs.

Another important variable to consid-
er when choosing a paint for a cooking
appliance is the paint's sensitivity to
heat. An oven door may attain tempera-
tures exceeding 100° F. (A surface of
100° becomes too hot to touch.) Rust-0-
Thane, a polyurethane, for example,
can take heat up to 150°—some shades
up to 300°—before it begins to darken.

I decided to paint my dark brown
stove and refrigerator with a Wagner
FPower Painter Heavy Duty Series 200
airless sprayer and white Rust-0-Thane
urethane. Although both appliances
could have been coverad with one pint

Broller door [foreground) ks held by machine
mmmadwdh‘mﬂmlkmor.sﬂmhr
stove cover |[background) are accessible af-
ter broller door s removed.

each of paint and activator, this type
paint is awvailable only in guart cans.
Cost for both quart cans was under $50.
I also bought thinner for paint clean-up.

Don't be tempted to use aerosol
spray paini cans to repaint a kitchen
appliance. Spray paint cans don't deliv-
er the high quality, durable finish found
with other painting methods and mate-
rials. They should not be considered
seriously for a kitchen that will be
redecorated.

Preparing the appliances

Two steps are involved in the paint
preparation of any appliance. First, dis-
assemble the appliance to some extent.
If you must move the stove, shut off the
gas valve and disconnect the stove line
with an adjustable wrench. If it's elec-
tric, just unplug it. Remove and disas-
semble oven doors, range top and base
piece to paint them. You should pay
close attention to how the hinges are
fitted on the oven door. I found them to
be the trickiest part of reassembly. You
can leave on the large side panels if it is
possible to paint the stove in the kitchen
or to move the entire unit to a painting
area.
Disassemble the refrigerator gasket
and shelves by removing the sheet-
metal screws found inside the door
perimeter. A gasket may be glued in
place. If this is the case, carefully paal it
away and store it on a flat surface. It can
be replaced using automotive weather-

POPULAR MECHAMICS ® JANLIARY |985



PREPARING AND PAINTING A STOVE

needed to cover all sides and edges.

strip adhesive. If the gasket is cracked
or peeling away and no longer seals the
door adequately, a new gasket will not
only improve the appliance’s appear-
ance but will save money on your
electric bill. Check with a refrigerator
parts supplier on the availability of
replacement gaskets.

Refrigerator doors may be removed
easily by unbolting the door-mounting
hardware. Keep all appliance hard-
ware, handles and fasteners in a box
where they will be readily available for
reassembly.

Wash and sand parts

After disassembly, wash the pieces
to be painted. Thoroughly clean them
with an abrasive-type kitchen cleanser
to remove dirt and grease. Stubborm
grease and oil can be removed with
degreasing solvents such as ammonia.

Next, scuff-sand the surface for best
adhesion. Use a small, hard rubber
sanding block and 500- or 600-grit
sandpaper. Wet-sanding is the pre-
ferred method. If your stove has a hard
baked-enamel finish, lightly scuff-sand
the finish with dry sandpaper before
wet-sanding it. Be careful not to sand
off all the paint. Bare metal surfaces
have to be primed first, since many
paints require either a base coat of old

POPULAR MECHARNICS ® JANUARY 1585

Scuff-sand the appliance surface for the best
adhesion. Wet: with 500- or

paint
&00-grit abrasive wrapped around il
mmmmmﬂmw

paint or a sealer. Check the manufactur-
er's recommendation for the paint you
intend to use to see how the paint
adheres to bare metal.

Also, if you use a polyethylene, you
should check the life of the paint after
it's mixed so you'l know how much
time you have to apply it.

Clean and dry surface

Carefully clean and dry the surface
after it has been sanded, using a laun-
dry detergent to remove remaining dirt,
Then wipe the surface with the paint
thinner used for the paint of your
choice. This is to remove any residue
left from the sanding operation.

Any factory-painted surface can be
repainted, but some paints require that
previously painted surfaces be dried
and cured completely. Rust-O-Thane
requires that previously painted sur-
faces be at least 6 months old. The best
way to avoid paint-peeling problems is
to test a small spot of the appliance with
a brushed-on sample of the paint. After
a half day or so, see if the appliance
surface is scaling or peeling. If the
surface is smooth, the entire appliance
can be painted safely. This precaution is
also necessary since some paint sol-
vents may be incompatible, and the
new paint you are using may lift off the
old paint.

Completely tape surfaces not to be
painted, such as chrome trim and han-
dles. If any paint gets on chroms, it can

(Please turn to page 156)
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Our way of saying
Welcome to Clockmaking!

Made in America, this 080 quartz
movement I8 our Most popular Series
It regularly sells for 36.50. . . but now
15 Just 51.00! That's much below our
cost and includes shipping and
handling. ¥ ou'll also get two brass
hands, our 72-page tull color calaleg
plus.a ""Clockmaking Ideas " pamphlet
This olfer is so special, we request
ane-to-a-customer please. t's our way
al introducing you 1o 1he wonderiul
do-1t-yoursell world of clockmaking!

——— —— i — S — — — — —

Limited Offer . Call or Write Today!

srgdhl Cadd Mt Esp Dae

LAKE GENEWVA, VI 53147

% 1-800-KLO CKIT mim
. In Wisconsin Call . .. 414-248-1150 -~

If you need good, high-quality lumber,
in¥lated lumber prices stop your important
building projects. The Foley-Belsaw goes right
the treas and urns out smooth, frug-cut ium-
... aven beginners getl axcellent results.
Just gne man (no crew needed) can oasily cut
enough on weekends lo save hun s of
dollars over high lumberyard prices. For power
Efe tractEr PTO or other low HP diesel or alec-
c:duml. actory-direct selling keeps price low,

fi
gﬂanggﬂnwmﬂnl time payments may be
Send for FREE BOOK! Just mail coupon below for
“How To Saw Lumbar” bookiat and :nmaltlluhm
on the One-Man Sawmill. There is NO 'ﬂm
and NO Salesman Will Call on you. Do It ¥!

L L P I Fr b3 ---_-ﬁ
I FOMEY

30485 i Buti :

.¥-H "

p L Kansas City, Mo. 64117 el .
. Please send ol focts and details in g
. E, your FREE BOOK “How To Saw 1
: . Lumber”. | understond there iv No §
BBl Dbligation and that No Salesmian will |
= & call on me. =
Lm _mp
.
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PREPARING A REFRIGERATOR FOR PAINT

REPAINT APPLIANCES
(Continued from page 155)

be wiped off with paint thinner. Treat
paint splatters as soon as they occur.

Paint appliances in a room suitable
for spraying. This means adequate
lighting, ventilation and protection for
other items in the room. Wear a good
quality painting mask when you work,

One easy way to protect a kitchen
from overspray is to construct a small
painting booth out of large cardboard
panels. Thin, hanging plastic tarps are
also an effective and inexpensive way to
block off overspray. No matter how
careful you are, however, some spray
mist may drift. Remove anything from
the room that can be damaged by a fine
mist of paint.

Spraying procedures

Thoroughly review painting proce-
dures in the sprayers manual, and
practice spray painting a plece of panel-
ina, plywood or metal. This will prevent
time-consuming mistakes when you
work on the appliances.

For example, when I used my Wag-
ner sprayer for the first time, I found
that tip selection was very important.
The .7-mm tip that comes with the
sprayer was adequate for the urethane,
but the .6-mm tip worked better, pro-
ducing a finer spray. An optional “fine
finish tip"" is available that produces a
narrower spray pattern. This is useful
whan painting close to an edge, where
overspray has to be minimized. The fine
finish tip spattered the urethang paint,
however. I finally went back to using
the .6-mm tip.

Check to make sure that the paint is
thinned or mixed to the maker's specifi-
cations. Let a two-part paint interact for
the recommended time before painting.

Spray in a hatch pattern, slightly
overlapping previpusly painted por-
tions, while always keeping the sprayer
in motion. A spray gun kept on one spot
will cause the paint to run. If this
occurs, wet a clean rag with paint
thinner and carefully wipe off the paint
drips. Then, lightly spray the area
again. If the paint has run in only a tiny

Loosen the gasket retaining screws and
::'t! Httdﬂnparuuwetnmm m&m
Mt';nrt removing the door.

area, you may elect to let the runs dry,
then wet-sand them and spray them
lightly 1o give the surface a gloss. If too
much paint runs, strip all the paint off
and repaint the entire section.

After spraying, keep doors to other
areas of the house closed for several
hours to minimize dust. Ventilation,
however, should be maintained to rid
the room of most of the solvent fumes.

Reassembling the appliances

When the painted parts have been
sprayed and are dry enough to handle,
remove any tape and paper. Carry the
parts if possible to a clean, dust-free
area to harden for at least a day before
reassembly. Paint is still soft, even after
it is dry to the touch, so minimize
handling. When the paint has hardened
sufficiently, reassemble the stove and
replace refrigerator doors, gasket and
shelving to original positions.

When reassembling the refrigerator,
you may want to add decorative touches
to the newly painted appliance. For a
kitchen redone with oak cabinets, for
example, you can purchase a small
piece of oak molding and screw it
horizontally across the top of the refrig-
erator doors, or vertically near the han-
dles. Since the plastic door inserts are
already removed, you can simply clamp
the wood strip in place and bore pilot
holes through the refrigerator door into
the wood trim, being careful not to go
entirely through the trim. Then fasten
with sheset-metal screws.

The final result with my stove and
refrigerator was well worth the effort,
The stove’s parts are glass smooth, The
stove sides have the same orange-peel
finish as the original, but with a higher
gloss. Owverall, both appliances have an
appearance and finish that is more
attractive than the original finishes.
Maost importantly, they now add a feel-
ing of light and spaciousness to a kitch-
en that was dark and cramped. P

SOURCES
Spray paint equipment: Wagner Power Paintor Serios
200 airless sprayer, Wagner, 1770 Fernbrook Lane,
Minnsapolis, Minn, 55441
Aliphatic polyurethane coating: Rust-Cleum Corp., 11
Hawthaen Parkway, Vernon Hills, 11l 80061,
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Build A Customized

SKI BOOT CARRIER

eresasnapwsk: boot carrier you
can make quickly and easily from
mmna]s around the house. Start with a
s ¥ 4 ¥ 19-in. board (actual dimen-
gions). Don't use plywood, as it might
delaminate when wet. Cut off 4 in. for
the carrier base. The remaining 15-in.
piece will form the upright. Make two
heal holders by cutting in half length-
wise a ' ¥ 4 » 5-in. block of wood.

Trace a semicircle slightly larger than
the ski boot back (not heal) on the heel
holders. The boot heel should rest on
the base, the back on the semicircle, Cut
with a coping or sabre saw. Mark, bore
and countersink screw holes.

Before assembling sand with 60-,
100- and 150-grit abrasive, dusting and
wiping with a tack cloth between steps.
Then, paint the upright, base and heel
holders with a bright-colored polyure-
thane paint. You can match the carrier
to your skiing attire. It's a good idea to
paint on your name, too.

When dry, center the 15-in. upright
on the base and affix with glue and two

2-in.-long No. 10 wood screws. Affix
one heel holder to each end of the base
using two s-in-long No. 6 wood
ECTEWS per side.

With the upright member lying hori-
zontally, place a boot on it and stretch a
1 ¥ 10-in. length of rubber tubing or
elastic strip over the toe. Tack or staple
the toe holder to the upright edge using
heavy-duty staples or No. 14 upholstery
tacks. Repeat with the other boot on the
other side. For added holding strength,
fasten the strap to the upright face.

For the handle, use a strip of leather
or a plastic handle. | used a plastic
handle fromm a milk carton. Cut the
plastic support connector post from the
handle ends. Force the post out and drill
the other side. Center the handle at the
top of the upright. Mark, drill and install
the handle using a Ye-dia. * 1-in. bolt,
washer and nut to fit.

Insert the boot toe under the strap
and push the boot up until the heel
clears the holder. Slide it in place and
head for the slopes.—Rod King

are Inexpersive and easy to bulid.
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TACH IR HEAWY- [
(HLITY STAPLE
FLASTIC Ol -~ |
|
| |
|
|
|

HAMNIHLE

)
x 1 BOL BT
AND WASHER -, | -
| UPRIGHT
Ardm 4 x 157

FROM INER-
TUBE |2 FECLY |

BASE el
ELEERE g

B

1-18"

HEFL |
HOLDER |
il 210F

[ |

2 eSO

27 N 10WD00
SCREW [ REQHD |

FACTORY PCK-UP

* Endls broken handles. stuck axes and
fiying wedges

* Hordened splitting edge lasts and
Iasts, Resists deforming.

# Splits most logs in one Bk

* No struggling liftting heavy logs up
o high priced power splitters.

* NO gasoing, no sef-up, Nno tokedown

* Shape of head prevents sticking.

*Drop'em saw'em. stand'em up ond
spiit'em

* No gimmicks, just simple physics.

WVI5A or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321.9892
Inside Ohio 1-216-234-5021
of SEND CHECK OR MONEY ORDER
Somy No C.O.D.'s

TOTAL
T-bs.
15-1s.

B-Lb. Lady’s Maul
12-Lb. Monster Maul
Cushion Grip

Tree Lift-M-5aw
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FACTORY SHP. &

HIGH STRENGTH STEEL HANDLE

" e Our 28th Year

$18.59 $53.00
519.98 5500
§3.00 $1.00
526.97 53.00

Sofzinc., 13643-DM Station Rd., Cnlumblu Station, OH 44028

24"
OAK

Efiminates bock-bredking itting of logs for
chain sowing and soved time. Lifts logs up
1016 In chormeadar, any lengin No mane kick
bocks, stuck sows or hiffing rocks, ice o
fha ground. Eiminates ninad choin sows
with konges runs bebhween sharpening. Pays
for (et

e\}special Discount Coupon’ Al

BUY ANY MAUL AND LIFT-N-SAW
AT THE SAME TIME AND DEDUCT 512

Try o MONSTER MALUL AND LIFT-N-SAW Al
RISK] Within one year, If you don't fihink
thiz s the lostest, and aasies! way of spht-

“Now”" Also Made In Canada
Prices Col HAOT-222-2323 of wiite
“SOTT PO Bow OO0, Dept 83
Eat Fals, Dinbaria POVITO
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UPDATE

Shoot while you sleep

Canon's Command Back 70 does more
than just imprint time information on
film frames. As its name implies, the
accessory sends programmed com-

Mew for Canon's T7D
35-mm 5SLR jabove) Is
programmable timer,
seen fitted on the
camera at right. The
Command Back prints
date and time on
films, and also pro-
grams the camera to
take eXposures.

mands 1o the company’s T?0 camera

With the Command Back attachec.
and the T70 set o any of its six
automatic exposure modes, the camera
can be programmed. for example, to
make hourly exposures of a scene from
dusk to dawn (the accessory can be set
to trigger a flash). Set to a shorter time
period, the T70 can record a dramatic
sunset by time intervals. The maxi-
mum time period over which expo-
sures can be programmed for with this
camera is just one second short of 24
hours.

The Command Back also can be
programmed to instruct the T70 two
make tlime exposures while you're
away. The time span of these expo-
sures can be as long as 23 hours, 59

minutes.  Additionally. the acoessory
can be sel up as an extended self-
timer—up 1o 24 hours

When used in its information mode
the Comumand Back will imprint dates,
timess, frame numbers or other numeric
and alphabetic data in the lower right-

hand cormer of the film. The Command
Back can number up to four rolls se-
quentially. Programs are set by way of
pushbuttons on the Command Back.
The unit's digital readout displays the
information you set. and also acts as a
quartz digital clock, The accessory's
printing and exposure functions can
operate simultaneously

The Command Back is priced at
$156. It adds "= in. to the T70's depth,
Yz ounce to its weight and operates on a
J-volt flat lithium battery for up to four
years,

Fast 1000-ASA Agfa-Gevaert Agfacolor (left]
developi

and Agfachrome take normal ng.
Agfa-Gevaert's joining the faster-than-
400 ASA color film race with 35-mm
ASA-1000 rolls for prints and slides,
While all so-called "fast” films expand
yvour ahbility to shoot low-light images
without a flash. Agfa promises another
advantage.

The company’s new Agfacolor XRS
1000 (print) and Agfachrome 1000 RS
(slide) don't require special "push” pro-
cessing. Instead, Kodak's popular E-B
{print) and C-41 (slide) developers can
be used at their standard six-minute
processing speed.

Agfa-Gevaert says processing will be
included in the price of Agfachrome
rolls marked CT.

Whistle while you learn
Planning a Florida vacation this winter?
Why not improve your photo-taking
skills while you're relaxing? Eastman
Kodak's running hands-on clinics at the
Walt Disney World “"Magic Kingdom®”
in Lake Buena Vista.

The program. which is designed for
beginning and advanced amateurs,
runs Mondays and Wednesdays from
8:301011:30 a.m. The $10 fee includes
Kodak's 108-page how-to book. Call
305-828-2405.

Improved disc film sheds grainy image

Kodak is now shipping improved Koda-
color VR film for disc cameras. The new
film makes use of the company's T-
Grain emulsions for greater sharp-
ness-—particularly when the frames are
enlarged.

Kodak points out that the disc film's
grain improvement is most noticeable
in uniform color areas, such as the
reproduction of blue sky. To achieve
this without losing sharpness, the new
T-Grain emulsions have been incorpo-

rated in both of the film’'s yellow layers.

A side benefit of this upgraded disc
film is that it offers
rmore uniform printing
characteristics. For gx-
ample. close-up flash

picturas will have less of a tendency to
print “'warm' in color, and shadows
won't print green if the warm high-
lights are compensated for in printing.
Owerall, the new T-Grain emulsion film
shows less of a printing variation be-
tween outdoor and flash-illuminated
SCENes,

The improved Kodacolor VR disc film
is designated so on its package, and is
priced the same as the griginal disc film
it replaces. ey ]
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xe¥ TACH-0-BRASS

UNIVERSAL CABLE LUBRICATOR

LUBRICATES AUTOS - TRUCKS - EQUIPMENT
MOTORCYCLES - THREE WHEELERS - BOATS
SPEEDOMETER -TACHOMETER - BRAKE - CLUTCH - THROTTLE
Lubricates cables without removing them from the cable housing,

Aids in eliminating cable noise and needle vibration.
Cables may be lubricated in less than 10 minutes.

Simple, anyone can use it with the aid of an ordinary greases gun.
TACH=0-BRASS is made of solid brass, Instructions included,

Malareyele

& All American made sutos with rear wheel drive [Speedometer]

* Recreational vehicles, buses, and vans |Speedometer)

* All American made pick-up trucks [Specdometer]

& All large trucks - Peterbilt, Mack, etc. [Spesdometer §# Tachometer)

& Heavy equipment - Backhoes, dozers, ele. [Tachometer)

* Farm tractors [ Tachometer]

* Inboard-outboard motors [Throttle cables)

* Bicycles |[Brake cables)

= Motorcycles (Brake. cluteh. and throttle on all makes and models)

* Three wheelers |[Brake, chotch. and throttle on all makes and models)

= Many utflity cables up to 1/2" in diameter (Ex.; Cables to trolling motor)

Transmission End of Cahle Ford Transmission End of Cable mwﬂ-

Cable Housbng
r _,; Cable Housl
Cable Conmpcting Mul
Epeedomeior Cable ol Mut Greme Hl

Tachometer or Model 7185
Speedomeler Cable Fxient Pending {Fumished with Adapber)

\ 8> TACH-0-BRASS

.f STEERING CABLE LUBRICATOR

Model BIO7  Patent Pendin FDR YOUR EGAT
TRCH -0 BRASS ta murde of aobid brass ¥ woriks on all bosbs Esring ot beard CLEANS AS IT LUBRICATES THE ENTIRE LENGTH OF
‘modoms by Johnsos, Erinrude. Merrury, Mariner, Choysler snd pllers. THE CABLE! CABLDE LAST LOMGER . .. WILL MOT FREETE
wiimct THOH—0-BRASS so el phafl ard {Sen connoct B 0o P [N STNTER MONTHE
ardinery gresse gun Alked with & o of 10930 ol Thet's il Chers i 1o & BAVE AR NIMCH AS 5150 TO 5300 ON NEW CARLE OOSTY

Fit a pencil clip to the shank of your nail T rrrrrr o Rt
set (above). When you aren’t using it mmmmmnrm? 1 2 9 5 i s At
wou can simply clip the set to your shirt | Model 7185 or Model 6197 . Oresse gun not (neluded |

pocket, where it's handy for its next use (qty.) TACH=0-BRASS Model 7185 UNIVERSAL LUBRICATOR
(top)—Lane Olinghouse and Walter E. I igty.] TACH=0=-BRASS Model 5197 STEERING CABLE LUBRICATOR FOR YOUR BOAT

Manufactured and Distributed by: Antonia Products, Inc.. Antonia. Louisiana

P.0. Drawer 470, Pollock, LA 71467 Out Of State 1-800-42 1-2205/Louisiana 318-443-6258
& & & N &8 0 &8 _§8 &8 §0 § & & § §8 § &0 }§} § § B J} |

Burton l Enclosed is 8 . Please make check or money order payable to Antonia Products, Inc. I
I{:Im'gt my: O Mastercard Ovisa = Exp. Date l
Card No, Signature l

Blade honer l Name |Please Print] Phone *
Address Apt. * I
Jciy State Zip l
| I Louibsians residenis. plesse add sales tne. Pleass allow 2 o 4 weeks for shipmen. l

SATISFACTION GUARANTEED OR YOUR MONEY BACK.
[ ] UP TO 1 YEAR FOR A FULL REFUND, ]
LIFETIME GUARANTEE. .. [F THIS TOOL SHOULD FAIL DUE TO A DEFECT

l IN WORKMANSHIF, WE WILL REPLACE IT FREE OF CHARGE. l

F---------q

-I‘I:-I:l' Wk I-\Illl:||11r1 Fr“
Tool Catalog!

New catalog containg hundreds of
tocls and hood kit values inchuding

100's ol
plans, kils, colored
and unlinished hardwood
parts for toys, crafts and furniture g
(Colonial, Shaker, primitive & modem). Bulk g
] prices avallsble. Color catalog §1. (614) 4841748 |
I Cherry Tres Toys « Box 369-24, Belmont, OH 43718 1

A strip of fine emery cloth tacked to a
wooden block makes an excellent hong
for sharpening pocket knives and other
cutting tools. Hold the knife at the same

angle as the bhevel of its cutting edge
gle e b g 5oy .EMH S5855 REPAIRING CAMERAS ! HOME WORKSHOPPER — Dept. 278 i
and apply light pressure while you Lﬁrd.ﬂ,ﬂ_‘lur s e, Mo soarnes neade. I THIS 5. 46th St Phoenix, AZ 85040 (602} 968-6241
ade y gidewa Home-siudy course incivdes SLA camera, fools l
move the blade edge sideways along i i i g A gty s o
the emery cloth. Remove resultant burr | Fregprimpareie gl it Moy i .wf cbkaation | .
by polishing the blade back.—Walter E 1 § e G I Address. I
2 i = AODRESS
Burton and Lane Olinghouse i Wiy — 1 City Blsis____Zip
| o [ oot tomemen b, rt be e - T'T" YT YT T T I T
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A used paint-can lid with a hole drilled
in the center will allow you to mix paint
in the can with no spatter. Make a paint
stirrer from 'Ys-in.-dia. steel rod by
bending a 45° angle on one end. Chuck
the other end into an electric drill. Be
sure the hole is just large enough for
the stirrer to spin freely in the can.

] & -2 -
Painting from a full can is hazardous.
Pour some of the paint into an empty
paint bucket or plastic pail. A wall-
rinseéd coffee can makes a hand-sized
container that's easy to get to with a
medium brush. It lets you take the
paint conveniently up a ladder. And ifit
gpills, you don't lose a whole can.

Disposable applicator

Use a disposable paint applicator to
paint small, odd-shaped objects. You
can make one from a piece of foam
rubber with a cardboard handle stapled
to it. It works as well as the foam
applicators sold in hardware stores,

160

and you can toss the homemade brush
when the job is done. No need to clean
brushes—save that for big jobs.

Lid wiper

‘-hu_. I 4
An old paint-can lid, cut off about two-
thirds of the way across, provides a
handy place 1o wipe excess paint from
the brush, and prevents the lid groove
from filling up with paint.

B -

A plastic bread wrapper or long bag
inside an old tube sock makes a
handy—and cheap—painting mitt for
round and odd-shaped surfaces that
can't be painted easily with a brush or
Spray gun.

Painting tight places

To paint shelf bottoms, the insides of
small containers and other hard-to-
reach areas, cut off part of a paintbrush
handle so that the brush is short
encugh to fit the space. Leave enough
handle to grip.

(0 Tips For Weekend
ainters

Painting metal tools

When painting metal equipment with
polished machine surfaces, such as
shafts or hydraulic cylinders, protect
the machined surface from paint with a
heavy coating of gear or gun grease.
Any paint that spatters can sasily be
wiped off with the grease.

Drain

g the can rim

On a new can of paint, pound nail holes
along the perimeter of the rim. As you
work, paint will drain through the
holes. When you hammer the lid tightly
in place, little paint is left wo splatter.

Storing paint

A simple method of preventing rinds
from forming in a partially used can of
paint is to close the lid tightly and store
the can upside down. This effectively
excludes air from entering the can.

Overnight brush storage
If you have completed your painting for
the day and plan to continue the next
day, it's not necessary to take the time
to clean your brush. Simply store it in a
plastic sandwich bag and seal the bag
tightly. The brush will be flexible for
use the following day. M
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Know your car inside and out.
Your car can run better, last longer and get better gas mileage.

Eertary workshop manuals. Each one s carefully
rewrilten Jor use by the dodil-yourself car owner.
Clear and easy to lollow. yet complete and detadl-
ed enough even lor professional wse, You get all

Know how tolx it . .. towne i, .

. to keep B run-
ming right. The TOTAL SERVICE MANUAL lor
your car will show vou how o do everything from

a minar adjusiment 1o @ major repsair.

TOTAL SERVICE MANUALS are digests of officiil

TOTAL SERVICE MANUALS CREDT CARD ORDERS cALL 516 676-B043

171 dera Romes 62 TH Guska, Spyider,
9641 Afema JEED i 5T, nru.mp-‘:“ :tig
Od48 Miance B3 w0 maocels pus F 31598
¥ b Graemin Spent, tionoed §12.95
F A0, Eagle, Matader Pacer. +_ 311,88
= H covenn B9 e s1288
f*E}mHEtusnm B119S
TOTT a mooen ne §
127% MID'}CIB:'P.-'Hwh&mlﬁs ;:::
SE0% duh SO00 77.R7 Saciory shop mams
374 cowery 80 midaly stis
QOTY Baracusa 5577 oh & & VE A Tuds S1095%

143 B 2002 V37 il onc |608 ne OS5
R1D BMW 1300 5 BT powen 88 miodeds
B199 BN S2B, 5000 TEB0 b 0l medels.

ST60 BAW 2500 ROG. 10 0 model ne C3
B804 Brasce 6557 @i 7 & 4 whi g mds
B682 Brorco b Bd 20 2 & & whi dr mds
E308 Buck L8-TH Elecira, LeSabne. Widcal
Besch F1B3 Diecira. LeSabre. Eytate
Back 7480 Contury. Rege o Tums
Basci B] 83 Cantury. ‘?qi rear whidr
Buer 82 B3 Siyaawk & Lad Cimarron
Catitac BE-M 1 g B Dorada
Caciilac T5-B4 a8 full wire modes
Cavace 67-81 80 6 & VB modey
Carn B 08 oowers s modnis

Lace 7075 ol 2000° FE00, JE00 s
S3B6 Capn Y581 ol enpies B rrodely

G881 Caaber 8253 30 + Poshae 12000
BAES Ceisbeity B7-B3 & + hutl Comitivy

0378 Chasenper 70-72 @1 6 & V8 moceis
Q62 Chalengee TE-RI al e Sapporn

B33 Chamger 6770 tor all o 500 & 27
0383 Cranielis 6265 Y0 ab i Wsihai

BAEY Creveie 181 4+ Makba Morss Carie

0838 Crovetie TE-43 2k + Poanac FLEG0 §128%
1038 Creegist 20-80 af Eoyf medshy S2185
0B8R Croweries 49-54 mperri Factory ram EAFE-]
1000 Chenesiet 5565 Bele. Bocas. bipals $12.95
0919 Crev B-35 Bede Bacn, Caper, iSpas IR
B1EY Coewy 0 A2ER 3 & 6 & W& modely 15
OF9 Cnaw LW T2-B7 33 T & dwhisoesel FITFS
BAGA Chee B2 BT 500 peobeup & GRIC 205 §1298
BB4S Chev B 5 10, 5-15Blaaer & Jemery SEL95
B154 Oy B0 B2 pors-up. wibrbn. Blager GME . B1294
1852 Coas B 703 vares 3 mpzpls, = GMIC $129%
0020 Corpider T4-TO fachy minl e vear FIL95
S148 Ctatos B0-83 28 maoty + Bucs Sivies . B1299

FUEL SYSTEMS

0706 Bypeas Ford Emeann Contrgs 7377 15.95%
BATA Bypass GM Ermadesn Costeahy 7177 1498
976 Cavb Baacy, Inbishost. rebis 5 U & [T K-
DABT Carter Carbareiors i &bl rsten 510,95
NS34 Hobey Cavburemses i d-Bb monels §i0.a%
BllL Holey Cactureions all 3 B 4. baiy 56 G
U652 Rochester Coart @1 |, 7 & & 800 R
21 Strosmbeng OO Cerbamtor @ thes 78 §950
S154 51 Carboreires 0 modiey oy TG 0
1511 Weber Cirtureion o modeix i 79 50

Reach Tlecirona Fuel Iny thru 77
Electrn Fumi sy Man 2l 5yj 1o B3
Tuibachirgers besl on fhe sobyect
0Tl Fuoeis & Lubroants pas, owsel & ooy
BETE Precdng Coswersan of Car Trocks s

BOATS & MOTORCYCLES

BS0& Chrytier T8 6681 15-20 %9
BSOT Chrpsier D8 6682 251 i-[‘-' o

BS10 jonen D8 &
D511 sénien OB &
BSLT Meércury OO &4
1217 Mercury DF G487
BIBE Sieem v modr (WIC. Mere Noha

092 Meiorcycie Manl 6881 ail lspn & U %

TV, HOME REPAIR, ETC
BOI4 A Abet bome $13.50
¥R §3.24
0523

Setepe T
Bepener 1 Guge Iy ‘Thﬁn #id pgs
T4 Fupid B Bitch Sbevicer § Hingons

G50 Teensos Decimoscy theory & serece .
0530 Telaviil® kel mrey e e 124.95
0809 Serace Home Video Lissetie Recomder $13.9%
0356 Wioeacaaseiie Secandpen Hasd ok 510,75
B33 Home Veaes Egupmest 28wy & compat $5.94
ArST Mashe Handbook o Teephanes s12.50
D568 Electncsl Apghances. ripas ol $12.95
T13) Repar Your O 35mm Camers o 5L 3
1388 Seang Machine Fenair, 308 pages

S0 Typmariter Fepde, mans § sech

AT Locks & Lockemiitng. 192 pages inkn

9791 (W Bursis #5281 Aree, reigr

426 Eecincl Weng, e, Saen gacigs. *

BT Herm Eectroly om Wend, Water. Sun B
ELFLT Fundameniais, 517 pages S5
BIOT Gt Sl Wetal & Bbiter Parts Fr ]
8231 Weding Gueckbrirs. girs § slsing 58
1652 Gereedd Carpéntny cooal wood Aocses P FLR ]
SR Smafl Enpre Serves man ender |5 o 312,95
09487 Cram Sew Serace Manusl 24 %op make $9.9%

L T Y T e T

the important information phis hundreds of the
besd pictures. diagrams, and .uq:rlwil'lml!:ium.

SSEN Covoww 1. DS 67-05 30 DSER. 0. 21 $125%
8722 Cont & Champ TH-B3 Sonl il drve 11296
BIEZ Corori 71-75 covans ad madsi 11158
!H-! Corare B0EE mi modely ire Turdo $i1%5
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17%6 Croses 70-73 8k + Himan Senge §125%
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G583 (Oabue PO0SK BOE? 1295
BOES Owtsan 120008210 7178 8 modets 1295
0783 Dabsun 210 7982 for 89 mooel 1295
8137 Qatun JE0L. FEOE FBOT 7O-7H o mats. $12.9%
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U8 Oabuun S0 G50 F10 8877 dl sodets. 11295
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T108 OarspiriMessan Sancs S50 Wl mas FLaws
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PM LONG-TERM CAR TESTS
(Cantinued from page 59)

‘84). So well-documented that Oldsmo-
bile asked for another chance to make
the car right. We returned our ill-han-
dling wagon to the Olds Zone Office in
Tarrytown, N.Y., where a great number
of people tried to figure out what was
wrong.

After keeping the car for two months,
and adding 4,000 test miles to the
odometer, it was finally returned with
very little information about exactly
what had been done to the car, We have
a photocopy of a work order from Erick-
son Olds in Monsey, N.Y., that says,
"Replace 1 front strut."” Someone at the
Zone Office told us they had ''rebuilt the
struts.” In any case, the car now tracks
straight on the highway, with none of
the disconcerting lurching that we re-
ported earlier.

One Zone employee confessed that
he had lent the wagon to his wife bafore
it was fixed, and she came back to
report "'something terribly wrong® with
the car, so it wasn't just our imagina-
tion. A friend who runs a service station
does a brisk business in Monroe re-
placernent struts for GM cars, and the
Zone employee did admit to hawving
sean “several other cases" like ours. All
the evidence points to poor quality
control on the original equipment Mac-
FPherson front struts on many GM cars.
If you have a wandering, tail-wagging
problem similar to ours, suspect the
Delco struts.

The former steering wheel shimmy
has been reduced to the point whera
only a safecracker could feel it through
ultrasensitive fingertips. But most of
the annoying clanks and rattles remain.

The consensus at the Zone Office is
that one should never order an Olds
“for this part of the country” without
heavy-duty suspension. We had tried to
order this $30 option to deal with city
potholes and twisty suburban roads,
but the car came through without it,
which was a pity. Even now that it's
fixed, we'd like more control over our
Cutlass. As it stands, it's a wonderful
cosmetic station wagon—perfect for
dinner dances at the country club. But it
has some way to go before you could
use it as a serious working wagon, for
hauling building supplies or an eight-
body carpool.

Our fuel economy has remained un-
changed in the 18-mpg range, which is
good for this size car, driven by people
who don't own it. Optioned out right,
with the F41 Firm Ride and Handling
package, Goodyear Eagle GT tires
($58), a rear wiper/washer ($120) and a
lot less trivial flash, the Cutlass Cruiser
would probably make a nice family
wagon. We returned it with over 12,000
miles on the clock.—W.H.
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Micro Wireless Mike

'l'rlnl-mh: 5 st Sounds Thru Any

thout Wires. Precizion
HII.'I'B H |'I|5- Senzilive, Use as micm |
manl  wakis talkie, migrcom.  alarm
syslem. baby alert, lor remale recond-
ing., amplily speakers. enleralnment
singors. Up 10 30040 range outdoors.
100-1. indoors. Transmats in 87-108
MHz ranpe. Ondy 2" x %" Waighs
oz. With replaceable batiery for 100
hrs. use. Money back guaraniee Send
$24.95 ea. Acd 52.50 5 mg & handl.
ing. Johmaon Smith Co. Dept. 1000,
ML Clemens, Mich, 48043

Quality inflatable Boats

for 5110 and Up!
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WIEA. MASTERCAMD Acomphsd!
WRITE FOR FREE 58 P\IIJE Cl TALDGLUE!

| Box 2065EM, HANOVER, MASS. 02338

MAKE THIS SHADE
FOR LESS
THAN §75.00

Send $1.10 for our beg catalog
of stained glass supplies.

WHITTEMORE,

# Project & Instruction
Books, plus many
Hard-to-find Tools.

BUILD A BIKECAR ir

The Amprnmg Mni Car Bisit with

Bicycie Parts! Elactne-Pedal

F-:rw.-ufed' Fun 1 Drive!
Easy in Build)

PLANS §7.95

l".r|1u-| B Wil Pl Clans

SPORT RAN CO.

So easy to handle
you guide it with

(< Just ONE HAND!

Tiller users, TI!I‘ haaven's sauu please don't buy
nor put up any longer with any other make of
Tiller without giving yourself @ chance to find
out aboul our wonderfully different and betier
kind of Tillers — with DRIVEN WHEELS
and with tines in the REAR instead of the FRONT!
Please let us send you complete details, prices,
“OFF-SEASON" SAVINGS, eic. Mail [: below
now to TROY-BILT® Roto Tillers, 102nd St &
Oth Ave., Troy, N.Y. 12180

01043 GARDEN WAY, MC.

——ﬂ
TROY-SLT™ frto Ter, Dept.  AZ382
T0Zad BL & Sth Ave., Troy, LY. 12900

Please el the  whole  wenderiel o TROY-
el A ST L =2 i
(Pleasa Print Clearty)
|

Addmes
City I
State Ip o

—

Gat your “FREE" brochure on

Eﬂfwm" Hmsmm;'
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TR Oripinal’”
IJAHISH OIL FINISH :

You'll ba amared at how
easy it Is to finish wuodl
beautifully with Watco
Danish Oil. Watco gives
wood that natural hand-
fubbed look with long-
lasting durability, And be- I
cause Walco is IN the
wood. . . not on it like tem-
parary surface coal-
ings. . .there is po finish
that will wear off. Walco Danish Oil is ideal
far furniture, antigues, paneling, cabinets,
doars, and trimwork, |1's also safe for butcher
blocks, cutting boards, and children's toys.

l Choose fram B beautiful finishes . . . Natural,
and Medium, Dark, and Black Walnut shadas,
Iam;l Cherry, Golden Oak, Frultwood, andl

I English Cak colors.

I Send today for "FREE" color booklet “HOW
to Beautifully Finish Wood™ and the nama af
your nearest Watco distributor, l

WATCO-DENNIS CORP., 1756-22nd St.
] Santa Monica, CA 90404, Depl, PM-15

MNama
Streat
I City
I State

|

I

I

Zip_ l

2138704781 » B29-2226 _I
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NEY’S

STAKELESS
TOMATO

: * L
“f:}l"ﬁﬂl

- 2w ey

lutely won't need
staking because they
have thick stems and
very tight fruit
clusters. Plants
bear until frost,
resist wilt and
blight.

Complete
Gardening PACKET
Catalog FREE! 1 og

Get a copy of our
big spring catalog—

it's absolutely FREE! Clip and

Mail Today!

GURNEY Seed & Nursery Co., Dept. 85,
6989 Page Sirecl, Yanklon, SD 57079

Here's my dime. Please send a packet of
Stakeless Tomato seeds.

Please send a copy of your big spring
cataiog—ahbsolutely FREE!

Name____
Address___
ity

R Boxn

State____ T ...%":u THER FAFER.
IF BOR BT WA Tl _-__-—”

GET INTO
DRAFTING

== Tragin o4 heoime IR SpaTE time. No previows expen- |
ence needed Tooks and materials mchoded with 1
course Mo special ialerd regquised, We ahow you

whit bo do, how to do (b Mo salesman will call. |
LEARN DRAFTIMNG AT HOME! I

T S

|
|

=
GTeSIIENF ==y
| "“'“‘ MOBTH AMERICAN SCHINOL OF DRAFTING, Degl PROCA, |
S8 Dl Sreel. Scranton, PA 10508

Portable Steam Cleaner
Steam in 60 saconds

CLEAN:
Air Filtera, Lawn Mowers.
J-yr. guarantes on line bax. cods. Usas lig-
uld soag, propane fired, Wi 120 bs. Auxd
pump nequinid O low WaleT pressung.
WEDCO MFQ. INC., DmLI-‘I!
P.O. Box D, WHHI. Broadway,
Jackson, Wyoming B3001

FREE! How to Offer Your

Invention for Sale

Gol a grea! imvenbon you'd ke to 487 Send lor a
FREE oogry of aur fact Silled bookled tells how to olfer
your ewenton for sale. Nocost . Mo oblagatn
Send yout name and address 10 Kessier
Sates Carp Depd. 0-51.Fremnoat, OH 43420
TOLL FREE 1-B00/537-1133, Ext. D-51
In OH 1-479/332-5496.

Eﬁﬁ Ts BUILD-IT-YOURSELF
Compilata Kit of al Hmm'ﬂ'
[Plus Fri-) parts |sss pulley. Cuts 120
. srekas'min, Lisa any W hi melar

W drill press required ioe
finmshing. al this and 51

2 1 Wrine:
Castling Spacialiiss,

Cedarburg, Wi 53012

/” 2nd MOST IMPORTANT
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER

Almost as basic
Qs your saw . .,
molds, planes,
rabbets.

From 5470

+ Master Charge
. VISA

FREE BROCHURE

WILLIAMS & HUSSEY MACHINE CO.
Dept. 17, Millord, N. H. 03055

(603) 673-3446

A Famlly Tradithon Since 1916
Kuempel Chime

BUILD THE FINEST
We Kaow You Can Do It!

Emsy to assamble quality Ped-i-Ki
Clack kits. A vanety of designs
hand made by our Grandlathers in
solid %™ charry, oak of walnut with
beveled glass. Tubular Bedl or Rod
movemenis, Onginal bronze eiched
dials and hand painted moonwhesals.

Or start from sceaich
Amedcan Classic Pan - §3.00
Write for Free Literature
or Call
1-800-328-6445
Batwesn Sam &4 pm

Kuempel Chime
Dhepa. 520 21195 Minnetonks Blvd
Escelsiar, MM 55331

DISH
ROWA AN
191to 2.6 GHz
Frequency Range
24" Parabolic Dish. Pre-
assembled Probe with Diown
Caonvertar. Power Supply and
Tuner Switch. 63" of Coanx
Canle with Connecior, Trang-
9 former for 75-300 Ohmis
Mounting Hardware lof Fast

and Easy Installation

ORION ELECTRONICS G =

F.0. Box 26430
'E.u-ggu:lud l‘-'l-ela.l:- !2‘9':':'

Tampe, Arizona B4F82
SPECIAL $94.95

i ] -

(602) 897-2321

wend for gardening, land-

scaping, axcavating.

5.0 nrh.ltﬂn-ﬂl'lr'l.l-e!lnnl usan - 51 .00
Plans lu 'luili-h :ﬂumﬂ' - §T.00

e CEBARBURG 1 53013

Bargain Corner for

Clock Builders
Quartz Movement
“Six Pack” n D

g '

fiag 545 ea
SAVE §12.00!

LOWEST PRICES EVER! Special
sEVINgsS on our versatile “Litra-Thin™ | onty 58 thick)
movement. Includes minule and hour hands

#0207 for dlizls fo 1/47 this, #90202 for dials to 5/8° thi

Grder by ||'|F’ le Pack"—OMNLY 523 T0

opeyg a0 Handling 1L Res. Adod B 25% Taxy

Dial Numeral Assortment
Enough to build 30 clocks—ONLY $9.95

Mil“fij
SAVE [ J:L ?@
60% '

il J|L

A REAL PROFIT MAKER! Pricismon molded with
brilkant gold hmsh. Permanant self-adhesive backs

Hmr-.._rh-'ﬂlqll Punrch Sep 5'7"'"0"‘.? sﬂ 9‘5

\ug §1 50 Shipping and Handing I L B Afd B 25% Taa)

FFI EE CATALOG!

Clock Kits, Movemenis and Dials

whitsonan 312-584-9600
Craf t Products Co.

Vst

Depl. PM5), 7300 Dean Sireel, 51

Charles, IL 80174

ol
Barm/Garden Shed Our well-designed vard
building provides handsome storage for
vard tools, hand tools, power equipment,
gardening supplies and a gardening center
for the whole famaly. It also has an upstairs

foft! Dim.: 12 x 16 ft. Plans, instrucion man
ual & material list. {1 plan: PL-1278—$10.50)
{2 plans: PL-1278A—%17.50)

Milling Machines, Lathe Accessonas,
Precsion Tooks, Aluminen, Brass
Sieel, Taps, Dies, and Drills.

108 Page Catalog-32.00
Refundable

Wa Accepl Mashercand and Viss

H.IIFBEI.L TOOLS COMPANY
2100-0 Selma Aoad
Springhsi, D 45505 5133228587

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101
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TOP QUALITY, STATE OF THE ART

SATELLITE SYSTEM

The Valscot satellite system includes the precision Ross 9
foot parabolic antenna (large enough to recelve from all
17 U.S. satellites), tha deluxe Ross recelver, a polarity con-
trol, and a high power, low noise, LMA. These components
are manufactured and warranteed for five years by Ross
Elactronics, Inc.. a leading manufacturer in the satellite
industry.

STUDIO QUALITY PICTURES DIRECTLY FROM
THE SATELLITES

Mow you can have, right at your fingertips, all of the movies,
sports, news, and music that other's have to pay for through
cable subscription. All of that and much, much more; child-
rens', aduit, religious, athnic, foreign and public program-

. -. LY 5949 95 . rninirl‘. In all nu:r lm;halnnuls of more program variety than
e you have ever dreamed of.
F«??ABI'EEET%OSW(E#EL E TUNE INTO THE FUTURE BY ORDERING YOUR
SCOT SATELLITE SYSTEM NOW
BY DOING YOUR OWN INSTALLATION You _ca':?:i-n our list of satisfled customers by calling or

mailing in your order, or send $1.00 and receive our new

THE WORLD'S FIRST COMPLETE SATELLITE brochure and catalog.
SYSTEM MANUFACTURED FOR THE
DO-IT-YOURSELFER
There is no neead 1o pay hundreds of dollars more o have Call or mall all orders in to:

someanse else install your satellite system whan you can
obtain professional results with the Valscot system. This

satellite system is totally integrated and comes with simple, Valscot Enterprises

step-by-step instructions. The Valscol satallite system is not 5 :

a kit, it is 100% complete, fully manufaciured satellife 1g135§ifﬂﬂﬁ0 -

system ready for you to instail and enjoy after just a few m L E
E— Red Blutf, CA 98080 o’

hours haok-up timea.

't’fg:_
b’

%EIBLE MODEL 2
llm In the U.8.A. by

T (816) 967-2121
HILL, MO, 52080

: R
hﬂlmm-mm ! :i;-r o
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Build our own home?
You’ve got to be crazy!

Not crazy — just smart! Find out how
you can build your own home with:

Series 7 Metal mwm 1A

=

_______ O Y, . -
* No Down Payment E-SEJFT’DD“ FOR MORE DETAILS] &nf&ﬁi;-m_::-u - b= tu Toll Free:
* 45 Plans to Choose From ! Mo Mies Homes =~ e g g FOROORRD i o
* Step-by-Step Guidance | P.0. Box 9485 Doat, PA-4 Swoet Home. OR 9798
* Lot May NotHave toBe |, S
Fully Paid For O Free color brochure At Last 8 New Amazingly Simple

* Below Market Rate | O 64 page, full color catalog GAS TURBINE
Construction Financing | |Pease enclose 33 check or maney JET ENGINE
order.) b R A B g s S
* Free Home Building Fucls Basodine o7 Kara.
(o e e
Call T |!DDHE55 - Bliil of materials and phetom o Fles E}P T8 I: s
Gall Today Ex 100 ey = - SAVOY SCIENTIFIC  sanva daliy.

In Minn. 1-800-642-3200 Ex. 100 LAND O Own [ Making Payments [ Looking
Ipsntostsribulding
Combined Income:

BOAT KITS y o
H“ H & . lounder s 0 §18.000-526.000 48 pg Catalog
“ .Iln 2y | O 526.000-$35000 £ Ovver $35.000

P I e AL M R il B Rt A By )
Seminars It ——1 | afix catass: Maka'en ¥ S
I SAVE V4 FACTDRY-BURT COST! 30 tradlerabile P{'ﬂE"l 5 Jll
I maodets. 11'-30°, Faclory molded liberglass huls & 5 Bac
aspembled, You iaglall islerbor - no EXpEfiSACE MEq
Pedarimaice te & laciory-bulll. FREE &8 p catalag -

|
- LUGER BOAT KITS, Dopt
l 3800 W. Hwy. 13,
B 7 2B B0 "
SWISS ARMY TYPE KNIFE Burnsville, Misnesots 55307 612-800-3000 s
Al purpose wondar knite. Rad with
handie. Sburdy survival kmile
with 12 Stainless Sieal w.’ W' s
Bl po | BASEMENTT
Fect dor fub Yes. o5 regit : i
W i il g i 1 il I FLUSHES UP To Sewer or
\ woulk and play Winit butions  Butions are proven
” " ¥ Guaranteed i i WA, S o, No Diﬂﬁﬂ! Up Floors—installs Easy,
! 4.50 ea. e N e | Write McPherson, Inc.,
Add 50¢ A-WLA 5 Sdoes Bt
3 on :1'1: m::pr' ;nn:ﬂ Box 15133 TIIIFI, Florida
" Pogt each, firished butiofe sel 11
‘ | & much mon
‘ Handl H Send lof & FREE 48 page
catalog PLUG & FREE 24 page n E ‘I‘
Waestbury Sales P_0O. Box 434, 373 Maphs Ave S on. NOVEL
Westhury, N.Y. 115630 Dope E-1-PW Badpa-A-Mini, Degt P25 fos 600, LaSalle. 061301 SE]EH[:E [:
—— I CATALOG Things Yiom Naver Knew Exivisd H
N -lnl.uuuultlnll-qhm-u 'n..umi
§ e w navmiien. hurmak spern, gedgats,
DISH ANTENNA s;tellitt w A FT. s wehanca. lhc:um:r “‘&uml\ m-ﬂ.mum. H
DD CUNUEHTEH - dH ™ oy chrecHy From e ! nard i _‘rm b s H"tl“l: 4 [T |
ol LT L= L L] e i
RECEIVER i paeikies n:‘-qul;n-m“walwm | : *‘!T"-"D""""*‘”"""'“ e+ b bl |
i e OTAL PeG “E HAVE IT ALL" — OVER 100 CHANMELS H 50 et 1007, Mt Clemens, BAL (]
LMA'S =« ANTENNAS « RECEIVERS « SOURCES S e

= Satellite TV Inc.
F.O. Box 3108, Dept M.1 | Delrey Besch, FL
33447, Send lor REFERENCE DCIDH $11.85 plus

USE ZIP CODES
WHEN ANSWERING ADS
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Save Time! Save Money! Mill Supply
Sells Over 1,000 Difterent Top Quality

STEEL
REPLACEMENT

PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Mos! Imports

96-Page MILL U.S. Car,
Truck and Van Catalog

Lists shaat metal parts awalabie Yor mos! popalar U5 cars vars ind
peck-ups. Tooks and body shop aCcetbonies 850 bhe nchaded (W00
Carads, U5 fAunds)

Sand check or mongy order, sflow § weels for delivery WISA or
Mestprcard aocpted ON PRATS ORDERS ONLY

30

Free Information e sei-sddesd, vamped
liorsg mrlope: for free information on any
ONE Amencan o impor ca, nack or

my SN

3241 Superior Avenue & Claveland, OH 44114
Phone (218) 241-50T2

112 Pages of Woodworking
Supplies & Hardware

P — — — — — ——

Enclosed [] $1.00 {3rd Class
O g:.mﬁi;xﬂamj:t

Name

Address

City/State/Zip

L ey B

:

|
|
e R
|
|

21801 Industrial Blvd Dept. H701
Rogers, MN 55374

40 YEARS OF AMERICAN-MADE
QUALITY TOOLS by SHOPMASTER

26" DEEP THROAT BAND SAW

® culs 1o center of 4 x B

® culs circkes, curves, joints

® culs up to 6" thickness

® culs metal plastic, wood, more

Complate line ol 12° and 26° band

saws, cut-off saws, lathes, sanders, cusiom welded

blades and plans. BUY DIRECT and SAVE on “'ihe moat

warsatile cutting tool.” and accassoras from
SHOPMASTER TOOLS CORP.
1851-84th Lane, N.E, Mpls,, Minn 55434

F-‘------ O — -q

| THE FIRST STEP

IN INSTALLING

A DUVINAGE
SPIRAL STAIR KIT:

SEND FOR OUR
FREE BROCHURE.

FREE HEAT!!!
NEW MULTI FUEL HEATER!

FOR HOME OR BUSINESS
WOODD OR WASTE OIL
A MUST IN SURVIVAL SITUATIONS

Send Sell Addreased Slempaed Envelops To:
m.*_,'lwummn,'ﬂiﬂﬁ
Bobemia. K.Y, 11716

ueti T ST
ENDS WOOD SPLITTING DRUDGERY
Mew low cost COMPACT MODEL with trailer type wheels
and hitch coupler for farmers, camps, cottagers.
10 ton ram, 2 cycles per min., $plits

logs 257 x 187, Also avail-
able tor 8 wheels for
trunk transport.

For defaiis write:
Pigua Enginsering, inc.. Dept. Pm-15 Box 605 Piqua, 0. 45356

ROUTER BITS-BELOW WHOLESALE

Cargede Two Flule 17 Ball Beating
Laninale Tromemer and Pamem Cutter

® Hgresl moesirad quanty iy 955

& 114" cuning wsghn pus 5100 hasding

® b ghani Check or money orget o

® Moogy-Sach geiriotey I-BITS

@ Free colalos o Unusesl and 1BE5] Yeniwra Bhd | #3230
decoealrer bty Tarmnd. Ch 91356
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Flrldmthmmsyandacmmrtsmmstall
fh st spiral stair kil Mail the coupon today '
|

|

|

|

|

|

|

Drnanage, Box 828, Hagersiown, Md, 21741
Pigme.

Addiress
Gty State
Zip Phonel J

e
o
PM 185

e e . e s o — —— — — — ]

rrosion
eventive
Fenetrant &

ok 4
o e 128
- wﬂl

Protect your exp-;msive
equipment now!

FLUID FILM® the most thorough
rust preventive you can buy. Proven
for over 40 years in the corrosive
environment of the shipping indus-
try. Just spray it on and heavy duty,
wool wax (lanolin) based FLUID
FILM penetrates to base metal, Stops
rust cold. Keeps rust away for years.

Lubricates, too. Try iit!

el ey

$4.45 for 1134 oz. can. Add $2.00
shipping & handling. Send check or
money order. CA residents include
6.5% sales tax.

Name.
Address
Ciry
State
Send to:

<¥-EUREHA CHEMICAL COMPANY
P.O. Box 2205, 234 Lawrence Ave.,
South San Francisco, CA 94080

--—————————J
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CLASSIFIED

ADVERTISEMENTS

Sophia Gronowicz, Classified Sales Manager Dorethy Nolan, Classified Service Manager
Rate: $6.25 per word payable in advance each insartion. Minimum insartion ten words.
Bold face capitalized words—%1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America's No. 1 Classified Section is MARCH. The closing is JANUARY 4th.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who uge post office box addresses for their conveniance in handling your order. Fopular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0O. Box number must furnish complete name and streat address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

HER'S MART
PUBLICATIONS

= glf improvement books. Wite: Tel Star
Housa (Ph-1B), 425 M. Chipman St., Owoasn, M| 48357

Dapd. PMM. 11 Wast 52 Streed, MHYQHHM“I

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
titien, all subjects! Free calalog: Hamilion, Box 15-A, Fals
Village, CT 08031

OUT of Prnt Books Located. 'Wike: Stitson, P.O. Box 1040,
Glendale Heights, B 501235

AUTO IMJURIES New. How io gat cash for your mjunes
FREE Details. Pace Books, 77 hes Si, Swite 271,
Prowdence, RI 02806

SAVE 3530000 By Buidng Yow Own Home. Wnie:
Busdding, Box 14713, Spokana, Wash, 56214

mas git. Send $9.95 ta- Dianco, Box 30100, Chicago, nois
BOR3E,

AUSTRALIAN REPORT 1584, Every Thing You Need
Kriew, Housing, Food, Cars Much More. $10.00 Plus $2.00
Suriace, $4.00 Aw. Winnirg, Post Ofica Bax 245, Cannington,
Wastem Australia BE107

SCIENTIFIC GLASSBLOWING by E L. Wheseler. The book
CAUSIRG revDiubions In s field 534.95 Posipaid. Box 4833,
Chico, CA 95927

SAVE MONEY “How To Harvest Mature's Garden.” $5.00
Postpaid. Shitey Publications, B18 First, Box 602, Dear River,
hinn. SGE36

Wi Expert tolis How To Pick Winning Horded $3.50.
Sue's Books, 1238 Rollinghill, Manine:, CA 34553

OME HUNDRED GREAT TIPS and ideas for homae, shop,
auto. $5.00 to: Kithy, Box 835, Wintield, Iil, 50150

OFF-PRICE BOOKS. TREMENDOUS SAVINGS, All sub-
jects. Free catslog. Campbed's, 101517 Mobtingham, Suite
154, Wastminstor, CA 52883

LET ME HELP YOU SAVE TAX §'s with my monihiy nmws.
Iﬂu 25 years sxpivience as tnx prapaner, Send 528.00 ke
year subscription. CORRIE TAX HELPS, Route 1, Box

1H MIL B1820

FREE catmlog—bookiots, unigue problem-sofving service,
Cusiom How-To, Box BE0M, Riverhead, NY 11901

TEXAS Traveliog. Whare Go. What Do $10.00. Kelly Press,
AT, 1, Box 214, Converse, Texas T109.

“HOW TO BUY, INSTALL AND MAINTAIN YOUR OWN
TELEPHOME EQUIPMENT.” Told By Two ExBaeil Installars.
Eazy To Aead And Use. 55.00 Postpakd. Almar Press, 41054
Maretia, Banghamion. NY 13800

SUCCESS - CYBERNETICS, Uss subooncious powe by
sall halp inspiration. $4.00. M.l Faught, Cobden, Onlano.
Canada. KL 1KD

CATALODGS
SMALL ENGINES, Troy-Bil Tllers, Honda genaralors,

168 POPULAR MECHANICS « IANUARY 1985

SUBLIMIMAL STATIONERY- Scientilically suppored. Us-
able samplesCatalog 55.00. Michael Siudios, Box 4235,
Morth Ft. Myars, Fla. 33603

WIGS - Toupees. 20 page calaloge HaadatartAdolfo lor
meen. $3.50. Wig Center, 10 West, 5. Monwalk, Conn. (6E54

IMPORTE! Catalog-Discounts! Gilt Rems, Movelties, Spe-
calty products. $1.00 [refundable). Celestronics, PO Box
53057, San Jose, Ca. 95153-0057.

FREE Catalog of Easy o Find Tonis Todline, 817 New
Yok, Marinsburg, WV 25401

AUTOMOEILES

SUPER MPG! Free Descriptive Foider. Rennar, Box 965,
Songra, Caliemia 95370

BURGLAR ALARM slectrome mation detecior, 10 year
guarantee, 519.95 each; We Alarm, P.O. Box 802, Dedaware,
Ohic 43015

DRIVE DREAMCAR WITHOUT BUYING! 3$3.00.
Auloservices, Box 42810, #17TPM2, Houston, T, 77242

AUTOMOTIVE SECURITY CATALOG: Larges! selecton
available. Do-il-yoursell. Pagers, alarns, hoodlocks, glass
detecions. Sand 52.00. Autornative Securnty Equipment, Dept.
2, P.O. Box 382, Plainview, New York 11803,

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Generator Rebuilding Book. information:
$2.00 [Retundabia), Hedehnd Engineenng, Bax 26024, Las
Vogas, NY 89128

FARTS: Army Jeep and truck parts. Spare Pars &
Equipmant Cao, P.O. Box 751, Laxingion, Hanfucky
405870751

LIQUAD GLASS The Ulimate Car Polsh $2.00 Dedaits,
F16.00 Per Can. P.O. Box 17072, Toledo, Ohio 43615

MPORT Auto Parts - New and Remanuiactured at Bargan
Pricas. Send 51.00 for Catalog - Refundable with Order.
Please Siale Year, Make & Model of Car, Same Day Service,
SECH-A-DEAL. P.O. Box 23621, Rochesier, NY 14623

CARPETS, top. shocks, suspension parts for all cars 1935~
1980, Free . Kamer Auto Products, TEP Monnos,
Boompn, NJ 07005, BO00-526-1086.

DRIVE THROUGH SNOW & ice! Guaranieed batiar traction
than chaing. Test proven, Durable. Caliomia approved. YET)
SNOW NET, 20368 Hamper, Dept. 251, Harper Woods, Mi
48225, BOO-821-5678

ETOP Frost From Forming On Car Windows. Retundabile.
To Order Send 35.50 To; Barthel Products, Bloo 280010, Dept.
FAS, Minneapols, Minnesota 55424

DOM'T bury & lermon—33 aasy, proven used car tests. Guar-
antged. Send 3300 Used Car Publications, 4400 E-W
Highway 508-8. Bathesda. MD 20814.

MEVER changs your oil again, DRAIN'T, Apartado 2215J,
Montemey, México 88410

SAVE Up To 10% Gaioling And Reduce Emmsions 30%.,
Mo Power Loss. Patenind instrumend, Lab And Fieat Tested,
Usiod In Eurgpe And UISA. Send §1.00 Postage For Info Pack,
FM Ausormative. 18710 Lanaire Drve. Mearmi, FI. 33157

MODFY Exhaus! Improve MPG Instruclions $1.50, i
$19.05, Burger Enterprizes, 512 Royal, Jackson, Michigan
49202

HEADLUIGHT Aeminder Buzzes When Parking Light Om
and Enging Off. Easy Thres-Mimute instaliation Without Tools,
$4.66. 4841 Bootia, Linion City, 94587

LIKE OLD CARS?T Own an ok car or wand io own one?
Then subscrbe o HEMMINGS MOTOR NEWS, world's larg-
est okl car marketplace. Hemmings has over 500 pages of ads
each month, crammesd with thousands of old cars for sale—
plus parts, liecabure, restorstion supplies and more. Only
$15.50 1or 12 ga wawes. Subseribs o the ‘bibke’ of old car
collectors inday. Send to: Hemmings Motor Mews, Dept
5118, Box 100, Benmanglon, Vermant 05301

REFAIR Made Easy. Learn How. JO, Box 80, Pawpaw,
Mich. 48079

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Karts, Minibikes, Atv's. Kits, Pans. Engines. Loweal
Pricees. Largest Selection. 64 Pape Catalog $3.00. Rafund-
able. Kart ‘World, Dept. C., 1458 Mantor fve., Painesville,
Oihiey 44077

FREE Hondas Mai, $2.00 SASE. Gowernmant Surplus,
152, Emma i, Idaho 83617

SURPLUS SHNOWMOBILE EMGINES - BRAND MEW
BARGINS 22HP, complete with slactric starter, many usas
frew brochune. Hydrotech, Box 14444, Long Beach, Caiif.
80803

CHRAYBLER 400 Cid gats T5.8 MPG, New Vaponzer Car-
burator. Easy 1o Buik youwr own, Sand Stamps. Kresss, REPM,
Bowhng Green. MO 63334

IMPROVE STEERING RESPONSE For your Siréel ma-
chirs Of SIOCKEAF. Bl inchudes fyion hardwan 1D replacs shock
rubber bushngs n fronl sway bar and links, plus hardened
nuts, bofts and washers that guaranee ong e, Kits lor these
carm only: Z-28, TRANS AM, J-2000, MUSTANG, THUNDER-
BIRD, CORVETTE, FIERD, BMW, SUPRA, CELICA GT,
GTO: 2-24. 30 minute installation. Send $18.95, phes make,
mgdel and yaar to SHARP CARS, Suite 152, 8588 Qrchard
Lake Road, West Bioomfaskd, MI. 48033,

SAVE GASOUIMEN Bypass pollution devices—
rpwarsiblyt Posco (GB-1), LaGrangevila, NY 12540

WIN the war against car salesmen! Know the ncks-of-the-
o, Guarantesd o save you 10-30% off prce. Send $3.00
lor this proven inlormation. Feduss Enferprises, 1513 20TH,
#5, Boulder, GO B030Z

SRSdy,

100 mpg - 1985 Pedcar 527900 complate wish mabar, Bicy-
che Bbonomy. car practically, complets information and plans
$4.95. Schmieder, At 11, Box 334, Herisonburg, VA 22801

5§49 Mins-Bike K, Go-Kars, Framas, Engines, Whesala,
Tires, Cluiches. including Moped Parts & Acoassonies, 1985
Wholesale Calalog-52 Kans & Kits, P.O. Box 1028,
Maywood, MJ 07607

MOTORCYCLE MECHANICS TRAIMING see our ad under
Education & Inatruction Page 172,

AVIATION, HANG GLIDING

BOOMERAMGES—INCREDIBLE RETURNS! You can do
it Exciting! Order your FREE Catalog Mow| BoomarangMan,
306 Park, Monrog, LA 71201,

HOBBY HELICOPTER. “Choppy™ Single-Saat
Hahcoplar, Simplifed Engine. Bro-
chure $3.00. Polynova, Box 670M, St Remi, Quebes, Canada
JOL 20

GYROCOPTER, Howercraft, Ulrakght, Alrboat,

Landyacht,
Ounetuggy, Build your own, Drawings $12.00. Adcraft
Supplies, TE32 Ontang, Omaha, 88124

(Continued on next pege)




AVIATION, HANG GLIDING
Continued from
DESIGN Bulld Airplanes, Hang Glidars. Semplied Publica-
bons. Brochwre 20¢. McCoy Arcrall, 12820 5. Figuerna. Los
Angelas, CA BDOGY.

COMPLETE GUIDE To small homebull halicoplers. 58.85.
H-C Guide, Box 50485, Micwes1 City, OK 73140

SPACE & ASTROMNAUTS

ANTIGRAVITY Propulsion Dewicel Free Brochure, RDA,
Box B7INM, Concord, NC 28025

SATELLUITE TV RECEIVER BREAKTHROUGH! Busld your
own systam and save! Insbruction manuals, sChemalcs, -
cuit boards® Send slamped envelope: XANDI. Box 25647,
Dwpt. 288, Tempe, AZ BSZA2,

CABLE Facts. Cabée TV Instaliaton and Technical Proos-
dures. Easy io Undersiand, Very Thorough Schemalica and
Suppliers List Included 58.85. ACS, Box T11PM, Pataskala,
OH 43062

SATELLITE TELEVISION ANTENNAS complete dotailed
plans b home comsiruction by anyone 5800 Jamsen
Electronics. P.0. Box 188M, Dundes, O, 97115

MASA emblems, toys, gifis, collectibles Catalog §1.25.
Rofundable. Cofipctor Trends, P.D. Box 367, Daylon, Ohio
45404

SATELLITE TV name brands owest prices sand 53.00 for
cataleg  Anderson  Satelliie TV, 1097 Woodlake,
Liwwrincaburg, K 40542

HOVERCRAFT

ENJOY SATELLITE TELEVISION. Save money with easy,

HOVERCRAFT Plns All Sizes. Calaiog 51.00. Universal
Howarcrafl, Box 281, Cordova, lllincs 61242

AERO-CAR Amarng Hovercralt built easily with ordinary
tools. Lawnmowes engine power. Cames one man plus, Hov-
ars, flies forward, backward, Sidoways over land/snow water,
Complete construction plans and  brochse, 5855,
Aero-Projects, Box 5118PM, Cinlon, New Jarsey 88045,

guar d, do-f-yoursall anlenna planchits, Electrons
kncrwiedge nol necessany. Send §1.00 for catakog or $8 .85 for
"Ce Guade ko Satellde Television ” GF|-36, Box §108,
Mhssoula, MT 539807

12" BATELLITE DISH plans $5.00. BOYD, Box 1463
Cakdale, Casormip 95361

HOVERCRAFT PLANS & PUBLICATIONS! Cataks,
§1,00. Verture, 138208 Graentand, Ursartown, OH 44685

CB'S, RADIO & HAM EQUIPMENT

POLICE Scanners, Bearcat, Regency. HPA. Box 18224,
Demear, CO. 80219,

CAMPERS & TRAILERS —HKITS, PLANS

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerlul Muscles - lagted| Froe Booklst!
Universal, Box BE24A, Datroit, Michgan 48240

KUMG-FU Free Lessons. Sand §1.00 for Poslage. Mclisa,
Box 1755, Dept. PMBSA, Honolulu, Hawaii 96806

SPORTING GOODS AND EQUIPMENT

CROSSBOWS and SLINGSHOTS. Most Complate Cata-
log Availaie 51.00. MA&M ENTERPRISES, Box 64, Dept. PM,
Island Laka, 1L G0042

CAMOUFLAGE BAGS! Heavyweigh DUPONT CORDU-
s, DELRIMN ZIFPERS, Parachyte Trmlﬂ'ng
E1L=11T"W=17H), Gym (15 L~9W=12"H), Bralcasa
(IS L=dveH=12°W), and Todet artcle (SThaxi0L) Bags.
$60.50 + %350 5H. Calitornea + 614%. SERGEANT G'S
MILITARY PRODUCTS, 1856 Charry Avenus, Sute 531,
Lang Beach, GA 50806

FOOTBALL FANS! FREE NFL CATALDG, te only cald-
oy lensed Mational Football Leagus Collectors Bems: mugs,
tankards, plaques, T-shirts, |achets, Wi have them all wilh the
oMicial names and emblems of il 28 NFL wams. Call kol free
1-B00-453-B505 or weite today. Sharon Enerprises Lid., Dept
MEC, North Main Street. Sharon, C1. 06068-1188

BULD YOUR OWN—Trawel Tradar—Fifth Whealer—
Matorbome-Camper— Packup  Cover— Plans— Patterns—
Kits—Catalog $1— Gien-L R-'s, 9152PW Aosecrans, Box
756, Belliower, A 50706

CB MODIFICATIONS, Conwersions, Books. Plans. Kils.
Catalog 32. CBCI, Box 31500M, Phoamx, AZ 85046

BOATS, OUTBOARDS, TRAILERS, &
KITS

CB MODIFICATIONS, Linear Planbook, Kits §1.00 refund-
able. APS, POB 83, Nawport, Al 02840, 401-B48-5827

BEARCAT Scanners. Discounted. CRYSTALS: 5285
RADIOSALES. 3462 Oakland, Oshicosh, W 54501

ELECTRONICS

UMNEAR Transigios, Tubes, Hard - to - lind pars. MAF454
$16.00, MAF455 $12.00, MRF47T §13.00. Catalog Avadabie.
RF. Pars, 13204 Grand, 5an Marcos, CA 92069,
(B19)744-0728.

ELECTROMIC EAVESDROPPING DEVICES. SURVEIL-
LANCE AMD COUNTERSURVEILLANCE. GIANT CATA-
LOG §1.00. HUNTEREX, BOX 3132, WINSTON-SALEM, MC
27103,

GOVERMMENT Surplus recemners, Fansmilers. snooper-

sooopers, pans. Cataleg 25¢. Meshna, Mahan, Mass.
01808,

COMPUTERS & SOFTWARE

FREE THE-4ACommodare-64. TRES0-Coco TRS0-
MC10VIC-20 Timex programs! EZRAEZRA, Box 5222-MDE,
San Dwgo, 92105,

C64 Full Disk Games, Music. Ssnd 5065, Kaltrones, Box
3821, Qumcy, IL 62301

BOATEITS - PLANG - PATTERNS - FRAMEPACE -
LARGEST CATALOG - 300 Designs B BD' - Phywood Fiber-
glass - Sieal - Strip Plankeng - FOWERBOATS - Inboards -
Chtboargs - Cruisers - Sportliishers - Hydroplanes - Flun-
abouts - Houseboats (KAYAKS CANOES - Largesi Salnc-
tion) - SAILBOATS - Daysaders - Tralersalers - Muitihulls -
FIBERGLASS MATERIALS - Cioth - Resns - Foam - New
mprowed - "EPOXYPLUS" - “EPOXYGLUE"- “EPOXY-
SURFACER"™- Wood Eponry congtnuction - CATALOG 52.00
154 .00 Airmail] - Inchades FREE Boattuilder Materials Bro-
chure [Boak - “AMATEUR BOATBUILINNG" Fiberglass-Ply-
wood - Wood Epoxy - Steal 38.00) CLARKCRAFT, 16-P
Agualsne, Tonawanda, MY 14150

BOAT PLANS - PATTERNS - KITS - Hundreds of designs -
Wood - Fibenglass - Steel - Sadboats - Powerboats - Canoes -
Kayaks - Rowhoats - Duckboats - Dones - Houssboats. Sim-
pleé, afmateur-proven mithods, Instruclions Sssurs probedssn-
al results! Huge 152-page catalog 5300 (34.00 Awmail).
inchades Free “Boafwiking Supphes” Catalog - Discoun
Prices! - Fasterangs - Fiberplass - Resns - Glues - Books.
Investigate “Poxyshield " Poxygeip” wood'epoxy System -
banesal = $2.00. GLEN-L Marine, §152 Aosecrans, Box
TSEMP, Baitiower, CA BOT0S

FISHING, TACKLE, LURES

1985 CATALOG - Lure Pars. lackle, accessosias. Send
$1.00 (Relundabie). D & R Distributors, Department-1P, 3
Dok Cowrt, Howedl, New Jersey 0TT31

FREE Sinkcid Moid Catalog over 100 moids 25 shapes.
Carmen's, Bow Z20PM, West Newion. Pa 15088

BATTERY REBUILDING SCHOOL

BATTERY Rasbwilding Tooks, Instructions $544.00. Manual
$65.00. Traning Avaitable. Sun Battery, 10415 88, Sabring,
Florica 32870

ENGINES, MOTORS

NEW Engines For Mowers. Tllers, Elc. . . . Farashe Sav-
mgs! Nlustrated Catelog—32.00. (Relundable First Onder.)
Duscount Engines. Box 166PM. Ashland. 80 65010

TOOLS FOR SALE

AIR TOOLS: Impacts, ralchets, drits and sanders at Daiow
wholesale prices. Full manutactunes warranty. For FREE cat-
aing whbe! Natonal Tod Wanshouss, Box 38230, Houston, TX
TT238-8230

3,000L8 Mabonal Hydraulc Jack, $16.10: Schrader, Box
732, Tieuswille, FL 32781

UPHOLSTERY SEWING MACHINES

EVINRUDE-MERCURY 1984 Bargams . . . &ll soes . . .
Scott McCulloch parls . . . §2. hangiing . . . Electra Manne, 610
Marnick Road. Lynbrook, Mew York 11583

FREE Softwara Catalog: IBM. CP/M, Appls. Commadore.
Dynacomp, Box 18129, Rochester, MY, 14618,

SPELL-A-VISION: Mew hope lor poor spallers, Apple, C-
64, |1BM-PC. Fres Catalog. Cross Educational Software, Box
1536, Ruston, LA T1270. 318-255-8321.

TheadA Software Hardware bargans Hard to lind items.
Huge selecton, Fast Serwce. Fres Catalog. Dynamc, Box
690, Hickswilke, N.Y. 11801

EDUCATIONAL COMPUTER SOFTWARE CATALOG.
Wirite: Educatonal Sofware Company. Depl. 185PM, 50%
Cathedral Streat, Balimoms, MO 21200

STEREOD, CASSETTE TAPES, ETC.

THOUSANDS OF OLIDMES! Hard-1o-lind 45rpm hit recorts
from the last 40 years including pop. country. rock. and soul.
Send $2.00 lor catalog to: Amencan P, P.0. Box GB488,

LOWEST Possible Prices On All Major Brands Of Home
Hi-Fi and Video Equigrent, Free Shipping. Free Price List
Global Electronics, 438 Albemarie Rd., Cedarhurs!, NY.
11518, 516-560-0730

™ I VIDEO EQUIPMENT

FIBERGLASS - RESING - Foams - cloh - apaxies - mat -
elc. Factory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING™ 56.000 - Clanccraft, 16-Pi
Agualara, Tonawanda, NY 14150

QUEST KIT BOATE— Four models o chaose om: 187,
25°,33°, 36'. Basic kit prices start al 32558.00 (18°), 55800.00
{250, $14,603.00 (X3°), $19,500.00 [36°). All hulls compieta

deck, haadhner, sisering. ead koels and desel
engines |diesel engnas nsialed only on 33 and 36°.) Add-
tonal packages avadabie for mienor, deck harmwene and rg-
ging. Oflened as comphite kits o you Gan Duikd & Sstages. Write
Cues! Kit Baats fod ree catalogs and prces, P.O. Bex 1030,
Alachua, Flonda 32615 or send $10.00 for complata “How To™
Chuesl manual.

COVER YOUR BALL! Chromod Brass Dome Protects
Trader H#ch, FREE Brochure. Topcap, 3719 Fremant,
Chicage, 60611

BOAT KITS - POWERSAIL - 11'-30". FIBERGLASS,
Save half. Arpone can assemble. FREE 48-page calakog.
LUGER, Dept. BC-85, 3800 West Highway 13, Burngvile,
Minnesola 55337, 612-800-3000

BOATBUILDER'S PLANE, Pafterns - Kayaks, Canoes,
Bailboats, Pirogues, Fishing Boats, Duckboats, 40 models.
Catalog 25¢. Outdoor Sports, Box 871C, Brentwood. TH
araz?

COLLECT VIDED WOVIES! VHS. Beta. Calslog $2.00,
Towgr, Dunkirk, MO 20754-0213

50 TIPS to Better Boating §3.65. Box 3890, Tequesta, FL
458

UPHOLSTERY Sewwng Machines with Walking Feel, com-
phate ready b0 use—onty $488.00. Thompson kModel PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order direct,
(Master Charge-Visa). Datho Mig., Inc., P.O. Box 12110,
Lubiback, Texas T3452—Phong: (B06) Td4-6774

MACHINERY, TOOLS & SUPPLIES

SHEET METAL BRAKES. 7 plans $5.00. Johnson
Indusirias, Box 3152, Listieton, Colorado BO161

SMALL FOUMDRY Fumaces, Supplies. Free lerature.
Pyramad Products, 3736 South Tth Avenua, Phoanie, Anzona
B50-41

4" METAL Cutting Lathe S$87.25 Taig, 15048 Procior,
Induslry, CA 81748

BOLTS, TOOLS, WHOLESALE, DIRECT.
Guarantead. Catalog §1.00 (Refundable). Camelol, Dapt. 44,
Box 65, Bristol, Wisconsin 53104

“SHARPENERS REPORT Monthly Newsiafier, Shaipen
ing Gudebook, Wall Char Sand lor Deochure. Skop
Company. Degt. PM1. P.O. 22559, Minneapolis, MM 55432

STEEL, Brass, Aluminum. Calalog: $1.00. MBM, 3719
Frament, Chicago, IL B0613

FARTS WASHING TANK-Fortable, polyethylene with UL
approved pump. $119.00. Mo inkarmation, Write: Deect
Edge Products, Box B8, Dept P, Orangevale, Calilomia
B5BE2

(Continusd on next pegs)
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, canceilifons,
Write: Alan Tools, 2518% W. Fhucﬂm,bap'l
Gardena, Ca. 90249

DRILL PRESS Work Simpified. Two Blusprints 53.00,
Haadoo, P.O. Box 774, Theodo, Alabama 38560

JEMCO LEVER-PUSHES, PULLE, CLAMPS, LIFTS. ingx-
pensive. Froe Brochure. JEMCO, Box 91726, West
Wanoouver, B.C. Canada W7V 451

BANDSAW BLADES, Any Size, Free literaiure. King Saw,
6541 Ticowater Dirive, Morfolk, Vinginia 23509

STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plans. Wiite: CEl, AR1, Box 163, Cameron, IL B1423.

STAINLESS Stenl And Brass, Screws And Bolts, Small
Cuantitios, Free Cataiog. Elwick, Depl 532, 230 Woods Lana,
Somerdala, ML 08083

1800 Calalogs Listed and Described, Sources for Every.
thing Imagnable. $4.00. Masiedog, Bax B78-B, Faidax, CA
B4550,

FAVORITE WOOD TOYS, Patterns, Parts, Whaels. Cata-
log $1. Toys And Joys, Box S28M, Lynden, Wash. 88264

MAKE WOODEN TOYS-PROJECTS- 100's plars, ks,
hardwood pars (oy. craft, fumiture)- Catalog §1.00. Cheery
Trae Toys, Balmont, Ohio 43718

OVER 400 WOODWORKING DESIGMS! Shop-tesied
plansTull size patiems. Croale prodilable loyve., gifs, househokd
acceasoies. Brochure PLUS Sample Paflern $1.00. Accenis
(G15), Box 262, Danvers, MA 01523

TOYMAKERS! . Free catalog . . . patiems, wheals, dow-
sis, pams supplies! Humy! Morgan, PO1B14, 1123
Bardstown, Louisvie, Kentucky 49254,

PEG-1000 WHOLESALE - 10 pounds Pobyativwiane Giyool
grean wood stabdizer for $12.50 pius 52,40 shipping. FREE
wobd finishing products from: Genaral Finishes, Box
14383, West Allis, Wi 53214, Phore 414-TT4-1080,

WOODEN Toys are betier. List ol Plans $1.00. U.5. Curren-
cy only. Woodbutcher's Toys, Box 514, Lesbe, Michigan
48251

PLANS, BLUEPRINTS, PROJECTS

12 PYC Pipe Furnflure Plana, $0.05. J8L Casusi Fumiturs,
Box 208, Tewksbury, Mass. 01876

OVER 75 FULL SIZE PATTERNS! Enjory making profitabie
woodan gifts. loys, housahold mocessories. PLUS “Shop
Secrets” only $5.00. Accents (P15), Bor 262, Danvers, MA
01823

HUNDREDS woodworking patterns, books, iooks, wood
parts. best valees: TIMBERS FREE CATALDG, #PMI2,
Carnelian Bay, CA 95711-0850

E2000.00 rocking chaw plan $3.00. Douglas Hackett, P.O,
Box 851P, Hammonion, M. 08037-0851

EASILY GENERATE LOTTERY NUMBERS FOR PROF-
IT! 3485 plus SASE 1o: Richands Corp., P.O. Box 7541,
Hampton, VA 23666

LOG CAEBINS & "A" FRAMES

BAASS, Steed, Alurminum, Stainless, Acrylic, Mylon, Teflon.
Mo minimum. Catalog $1.00 (Fsfundabie). METALS, Box
11204, Clayten, MO 83105

BANDSAW BLADES any size SAVE 2030% EURDPEAN
Wood and Metal Working Machnery, Free Bndoemation.
Syifolk Machinery, Sulle B, 16 Share Foad, Pachogue, NY
nTE

SILVO Hardwara, 188-page Hand & Power Tood Cataion

$1. PaAS, EM  Testony St, Philsdelphia, PA
191372390
ENERGY SAVING
SOLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!

COMPONENTS, Compiste Sysiems. BE pages, 18 sac-
tigns. Our 11th year! Order from one expen! source — fhe
couniry's [ergest energy saving mad order house! Send £1.00
postpaid, Sodar Components Corponaton, Dept. M, P.C. Box
237, Manchester, NH 03108

BAVE 3250, on ubiies. 10 no-cost steps. Send 3.9
Wordsmith, P.O. Box BTI3PM, Yakima, WA 98908

REDUCE HEATING 50% Canadian Gowernmant Raport
lihustrates Energy Savings For Your Home, Latest Technology
$12.85. J. Co. Marketng, 656 Main. Cakbank, Maniioba,
Canada ROE 1J0

SAVE, no gimmacks, common sense, guaraniesd. 5300
MANMING, Box 263, Bangor, Mich. 49013

SAVE MONEY, ENERQY. Manual detarmings home
improvements aasiost on pocketbhook with greates] enangy
savings. Send $8.95. Audil, 1520 First Corso. Mebvaska City,
HE 88410. Allow & waaks delvery.

SOLAR & ALTERNATE ENERGY

SOLAR ELECTRIC Panels at drastically reduced [nces!
Off-spec and surplus madules from majer manutaciurers. Up
to 506 off list. Styles, cutputs vary. Cal FREE lor details —
BO0-53-8304. Major Credit Cards Welcome.

FREE HYDROGEN FUEL and Oygen Generaior uses
Water and Solar Ceds. Plans and Kit $12.00. Praire Power,
Box 8291, Edmorion, Alberta. TEH 0LD, Canada

HEATING, FUEL SAVERS

SAVED S1000.00 1983 Heating Od Detaits $5.00. Concord,
Box 480, Great Meck, New Yadk 11022

LARGE selecton of plans. Fumiture designs, loom, spin:
ning whael, clocks, dolhouses, cradies, toys, alphabets, bird
houses, wealhorcanes. kites and more. Catalog 50¢.
Craftplans Co . Rogrs, Minnesola B537T4.

MUSIC BOX WORKS 700 Tunes, Free List. Music Box
‘Waorid, Dept. MB, Avon, BJ 0TT1T

WODDEN Toy Parts and Patterns, Fun With Wood Catalog
$1.00. Howand Co., Deopt. PM, Box 442, MNew Albany, N
47150

WORLD'S LARGEST CATALOGT Thres pounds 704
pages. Every Tool, Supply. Maching Imagnable $5.00.
Asfundabie. McKilligan, FM-1-85, Johnson City, Mew York
13790

CATALOG FULL-SZE FURMITURE PLANS - 32.00.
Rahancded with first ondesr. Traditional, Early Amsarican, owar
180/ Furniiure Desigra, 1425 Sherman, Depl CP-85,
Evanston, IL 602101.
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WOODCRAFT PATTERNS, Wirdrmills. Weshng Wells, Bird
Housas, Feeders. Flying Duck, Pheasant. Ouldoor Planters,
Catalog $1.00. Crafters, 11840 US. 27 Monh, Dewi,
Michigan 46820,

UNFINISHED micture frame moulding. Factory Chssout

LOG HOMES BY ALTA Complete Portialio of Plans, Prices
and Piclures, Send $5.00 to: ALTA, Box M1, Halcottsville, NY
12438

FOR THE HOME

50% discount. 200 styles. Wnie: Japs, 126-PF 5 ih Moeth,
Hophing, MM 55343

WALNUT Lumber cabinel grade. Souares, Gunsiook
bdanks, Vanees. lowa-Missoun Walmut Co., Dept. M, Siation A,
Box 6B, 51 Joseph, MO 84503

BUILD! COLLECT! RESTORE CLOCKS! Clock Builder's
Source Book. 166 pages, 100's jers! 10008 compo-
nents, pans, kits! 517.00. FREE BROCHURE. Mewmarket,
Beox 1624m. Hoboken, BL 07030

MIMIATURE PUTT PUTT Gama Plans. Make Big Prolis
B2.00. Tom Lesa, 500 Hopkins Rd., Kemersville, N.C. 27284

DOLL HOUSE PLANS FOR THE HOME CRAFTSMAN,
Several Styles. Detaied, Complate Instructions, For Frae Bro-
chure Wiite: NEW ENGLAND DOLL HOUSES, P.O. Box
1282, Bogion, MA 02205

HARDWARE CATALOG $1.00 Refundabéa with first arder.
The Bavar's, P.0. Box 12. Wils Point. Texas 75168

BATTERY CLOCE MOVEMENTS. Balow wholnsale
prices, Best Quakty Catalog $1.00 (rehendatie). Yankes, Box
28, Thamgsan, Comnedaout 0E2TT

40 “EASY-TRACE" WOODEN TOY PATTERMNS! Admira-
bia, Proiriable. Spaceshuitiel Rockinghorsa® Locomaotives!
EXCITING VARIETY! "Special—%5.00," Caresr Crafts, RL
2-1485, Mannford, 0K T4044

WOODDWORKERS, Hobbyists, 1885 Catelog Confainng
Chair Cane. Wooden Wneels, Lamp Pasts, Tools. Finmshang
Matenals, Hamiware, Plans, ebc. Send 51.00. Bamap
Speciaftios, PM1AS, 535 Baliows, Frankior, M| 49635

ROCKING Horse Pattern $3.00, Kit 531985 JML, Box
360012, Melbouma, FL 32936

PM'S GREAT, NEW MASTER HOME CARE GUIDE. The
lates1 and greatest n the Popular Mechancs Master Guide
Series. Lays oul ol you nbed 1o know AboUE home nepains,
from basemen watenproofing o rool repair. 24 |aminated,
wipe-clean sheels on 12 sfend-up. hang-up boards. 150
cherts and Hiustrations. Propery used, it can save thousands
of doltars. $4.95 + S50¢ 1o cover pesiage and handing. PM
Masbar Home Care Guide, (B-170H), Radio City Sla., Mew
Yok, NLY. 10701,

WOOD, WOODWORKING

FREE Calafog, Hardwoods, Plywond, Vensers, Timbaring
Forest Products, Box BS8A, Lake Eima, MM 55042

WOODEN Toy Plans, Calsiog §1.00, Free Plan With First
Order. Toyerah, 601-PM East Masn, Waynesboro, PA 17268

WOODWORKER'S Supplies Caslalognl . . . Hundreds
venesrs, loyrmaking, handwoods, paterms, books, cana, dow-
als, pags, spindwes. more! Bargain oflers incheded. Send
$1.00. Morgan, POIMIT-DN, 1123 Bardsiown, Lousville,
Kertucky 40204,

HARDWOOD Lumber, Write: Kalmbachs, A#1, Box 168,
Goodman, MO. 4843

FREE List of Toy Plans. Toy Parts, Bax 133, No. Aftlebion,
WA 02781

SHOP AID PLANS. Easily bus sawhorse syslem, poriable,
lqunlbh. multipn clamping features, doubles a5 work-
bench, driwing board, gt tabie, ete. Buill i rolers for han-
mwmumrmwuhmhhm
shop or professional. Complate Plans, langs 5.A.5.E. & $3.00
to: Suncanos Studos, Box 2083, Pine Cove, Calif, 92349

HIGHEST PROFESSIOMAL GUALITY. FIREFIGHTER
DESIGHED. PET(S) INSIDE EMERGEMCY "ALERT RE-
FLECTIVE RESCUE EMBLEM. 3495 POSTPAID.
PROTECT"MY'PET EMBLEM, BOX S030A, SUFFOLK,
VIRGIMIA 3435 DEALERS WELCOME.

NEW POWER FAILURE LIGHT Tums on whan power fails,
Atwirys ready, plug in outiet. On-oH swiich, rechasgable bal-
teries, doubles &% porable Mashlighl. $13.85. Frank Folay,
1535 Happy Valey, Crown Point, IN 48307

PROTECT lamily and propirty fnom fird, Extinguisher uses
Halon o slop combuston lke magic. Greal Tor kitchen, bad-
301, 3821 Capilanc, Wes! Lafayefia, IN 47906

COMPUTER DESK— Buid your own three-piece compuben
station. This state-ol-the-art desk &= both stylish and efficent
and cannod be bought amywhare elsa. (PL-1628-56.85) DESK
FOR HOME/QFFICE ELECTROMICE—Build your own two-
preca desk, maiching bockcise and sorage ama, Make your
office up-lo-date in designer fashion, (PL-1818-55 85). Send
dedet 10: P.O. Box 1014, Radio City Statian, New York, NY
10t

HOUSE PLANS

10 PROVEMN DESIGNS 2 And 3 Bedroom Homes, Com-
plate Working Drawings, Send 519.85 Plus $2.00 Postage
And Hanging, Or Call {904p428-2959 Master, Visa, COC:
Certifpd Homa Congtruction nc., 931 Fidgewood A,
Edgewaler, Flomda 32032

HOME BUILDING & REMODELING

DOES YOUR SUMP PUMP WORK during power lailure—
Owrs doss—without & plumber. Free catalog. Residential
Salety Systerms, B9 Blvd, East. Washawken, MJ 07087,

FREE! Buider-Remodealer Mawslensr! Creative, Money
Saving Mdess: Buider, Box TIIMN. Sania Barbara, CA
23102,

SAVE Up To 33000 Relace Don't Feplace Your Kichen
Cabinets, Easy Instructions Sand 310 US. To: Kichen
FRencvator, Box 336, Vineland, Ont., Canada LOR 2C0

COLOMIAL GARAGE BARM: Holds two tull size cars sach
in separate bays. The structure measures 24-26 B, with and
additignal 350 square . on the second Roor. A 3 I overhand
on the side provides excellent slorage for wood and garden




DO IT YOURSELF

ELECTROPLATING CHEMICALS & Ancdas Sokd by the

Pound. List - $1. Electroptaters Supply, Box J8AB, Shady,
MY, 12479

ELIMIMATE expersive Home Fepalr. Send 5505 B & H.
Business Venlures, Box 128-PM, Weymouth, Mova Scotia,
Canada BOW 3T0

AUTO BODY REFAIRS! Easy step by step VIDED TAPED
instrucliong.  Repawing dents, rust and scraiches. Send
$49.95 To. Machael's Aulo Body, 201 South Cedar, Saniord,
Mich. 4BEST

1600 CATALOGS Every Subsect Imagnabiel Mary
FREE! Directory $4.00. Galora, T914-M1,

Catalogs
Springfieid Villape. Springhald, VA 22152,

REPAIR YOUR OWHN TV . . . IT'S EASY. Write, Research,
Pt 3, Box &N B, Cobville, WA 85114

PROJECTION TV . . . Corvedt your TV to peoject 7 Faal
pictune . . . Rosults comparable bo 52,500 projectors . . . Total
Caost bess than $30.00 . . . PLANS AND " LENE 51885 . ..

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-

STAINED GLASS SUPPLIES Complete Catalog 5200 (re-
lundabia). Sunshine Glassworks, 3690 Hadem, Dept CT,
Bufiaio, NY 14215

CARTOONING. COMMERCIAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Manoy!H Frae bookiat!l! Canoons,
Be 406144, Datroi, Michigan 48240

FREE - L. 5. Discount Catalogua. Shelnon, Bax 5478, Narth
Miami, Fia. 33161,

WORLD Wide Stamps mounted in books on approwval 2e
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jarnaica, NY. 11435

50 DIFFERENT Oud UL5. between 1861 and 1538
Ed Roush, 423 Shepard, Mansfeld, Ohio 44907,

BARGAIN 100 Workt-wide Stamps 25¢. Ouality Approvais.
R. Parier, Box 143, Wast Brookheld. MA 01585

FREE Surprise Collechon with approvals. Gould, Box 2130,
Petaluma, CA 94853

- §1.00.

35 LESSOM cariooning course. Carloonists Magazine,
both 54.00. Hariman, Box 30367, Lincoln, Mebraska
BA500-0367

MODERN Cartconing taught by mail. Wrie lor inea bmo-
chure. Garioonarama, Box 263-12. Braniged, Conn. 06405

SIGM Pairting — Engy method. Free catalogue, Kautmann
Comparry, Cenlenown, Mesour G5023

100 Diflerant LS. 25e, Approvals. Bradiey. Box 425P,
Midiathian, VA 23113

“INVERTED ERRORA™ + 100 Citlerent United States, 50¢
with approwvals. Luray, P.O. Box 7088, Siver Spnng, MD
20907

200 WORLDWIDE 50¢ when requesting low pnoed loneign
mpprovals, Slewsn Kent, Box 2358G, Belngham, WA
o827

MODELS, MODELS SUPPLIES

RADIO COWTROL- Awplanas, Boats, Hebcopters. Sup-
plies. Big Discount Catalog $5.00 (Relundable). Modeters
El.wry Box 7185, Monigomery, AL 35107

FIBER- Oplic fum ks, EmersningUseful! S3.00 ppd.
Handikits, Box 143, Hatbore, PA 19040

THRED OF GETTING RIPPED OFF ON AUTO REPAIRS?
Egay, preveniathe mantenance sieps SAVES smal fortuna
Bend 55.95 today and SAVE lomorrow, Mr. Auio, Box 233,
Charlestown, Indiana 47111

6004, San Bemarding, CA 82412

TREE DAMAGE eaziy regaired. Datails. Perry, Box 22,
Diltwyn, Va. Z3836.

TEACH yoursell the art of home repair. This infonmitive
q;udimyauhmuhm $4.95 phes $1.08 post-

Satisfaction-Guaraneed. Guade, T13 Viegil 51,
F'MMW?’EIN

ELECT. ANTIFOG MIRROR no mong Hogged meror when
you shiver, brush your haic, ste, Afer Hot Shower. You can
00 it and you don't aven know it's there. For as little as $5.85,
Fweill s you iy easy o foliow ingbruchond. To: Genmain And
Marcel Inc., RD2, Box 280, Dewegn, NY 13128

WATERBED Kit - complete- 563 95. Complete Bocessony
cataiogue 2,00 - relundable. Green's, Box 237, Stgler, 0%
Td4E2

WATERBEDS! Plans and Accessory Catalogue $1.00.
Wabterbads, 12104 "I Stread, Vancouver, WA 98661

AMATING WATER POWERED PUMPS! Hundreds o
used. Inlormation - Embea, Box 4866, Oak Brook. IL 60521

1400 Caialogs listed and Described. Sources for Everything
Imaginable $4.00. Maseriog. Box 879-F, Fawdax, CA
SAE

ELECTROPLATING. Complets amateur's lexibook. AF
metals Elactroplale matallicnonmetallic items §11.95, Datails
frer. Tropic, Box 85-P3, Palm Bay, Flonda 32905,

UPHOLSTERING SUPPLIES $1.00 for Prices. Wariety
Produsts, Bax S66F. Lathrup Vilage, Mich, 48076-0566

LEAD SOLDIER WMOLDS, Scaree Cndl, WWII, Cannon
Fantasy. llustrabed Brochura $1.00 [Refundabés). Dunkens,
Cabvert, TX 77837

ARTS, CRAFTS, SUPPLIES

FIRING CIVIL WAR Modsl CANNON Plans: Catalog £1.00.
Grean—PM15, Box B92, Shalimar, Fla. 12570

TOYS, GAMES, KITES, PUZILES,
NOVELTIES

CASH PRIZES! Win your share of $1200 every month play-
g word numiber spans girmes. Fun & ey Ditails: Hiwkins
Corests, 1310 West Texas, Healdion, Olda. 73438,

FAEE U.5. Mint Sel. Approvals. Hikdebrand, Box 4867,
Santa Clara, Callomia §5954

101 Large Piclodials 50¢ when mequesting woridwide
approvals. Benat, P.O. Bax 210244, Dallas, TX 75211

300 Werkdwide T5¢ io approval appbeants. Send inday. J.
MARTIN, PO B. 245, New Yok, NY 10023

CAMADA. 50 diflerent 25¢. Approvals. Oroazky, Box 1-C,
Sarma, Omano, Canada N7T THE

50 AUSSIA 25¢, Waorldwide Approvals. Bimall, B525 Morth
Lamar, Suite 165-P, Auslin, Texas TETS

“WHOLESALE™ U.5.— Faraign Pricalist and catalog Freel
Evarythng Guaranised. No Approwvals, Schnmder, Box 1240,
Grand Rapids, Michigan 49501

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARN VENTRILOGQUISM! Guaraniesd Instruction. Sup-
plies, DUMMIES. Information Free! Mahes. Box 420-PM.
Littigden, Colorado S016().

FREE! World's Leading Movelly Catalog. 1600 Jokes,
Tricks. Scienca, Sports, Hobbies, Johnson-Smith, C-6013, Mt
Clemens, Mi 48043

PROFESSIONAL Magic! Huge catalog, aver 1,000 tncks
and books. §2.50. Hank Lee's Magec Factory. Dept. PM1, 24
Lincoln Straed, Bosion, Massachusatts 02111

CONVERT Your emply BIC LIGHTERS info jotaly Safe
waler SOUIRT LIGHTERS. For complete Plans send $5.00
o: ICR, Box 22483, Mermphis, TN 38122

FREE! Cainiog Of Magic. $1.00 Postage And Handing.
1248 Rosewood, Deariekd. llinois BOO1S

HOBBIES & COLLECTIONS

MILITARY Medals Catalogue S0c. Yearly Subscription
54.50. Vernaon, Box 1387PM, Baldwin, NY 11510

BELT BUCKLES: Ower 200, Color Brochuere $1.00,
Asturdable. Mardann, Box 135P, Brewsier, N.Y. 10508

US & cormsmrmanilive plale blocks o 30 mind commamears.
tives S1.00! Approvals. Gordon Davison, Nokomis, FL
33555,

OME! Two! Three! Cant Stamp Approvals! Aegardiess Cat-
aiog. Kiosier, 4164 52nd, San Diego. CA. 32105

BARGAIN Approvals: 50% off prces! Gains, T165
Savteenth, Mattoon, IL 15938

25 DIFFERENT older U.5. 10e with approvas. Hill Co., Bax
51, Defignce. Ohip 43512

HOW o make money collecting coins or slamps. Manuais
£3.00 each. Mail Order Fak. Dept 1249, Aliguippa. Fa
18001

150 WORLDWIDE or WS, only $1.00, Mo Approvals.
Casario, Box 08, Oak Park, linges S0303

FREE qgilt when requestng wofdwide approvals. Brown,
802 Vick Circle, Yukon, O 73089

COMPLETE STAMP GUIDE buy. =ell. Siamp prices

expecied o skyrockel. A must for only $4.95. Ceeges
Distributors. P.O. Box 472 Waynesvile. Mo 65583

PANDA BEARS On seven beautds Mangohan stamps
$1.00, with approvals, Royal Valey Slamps, Box 38, Hoyt,
Kansas 88440

200,000 Differend. 1e-51.50 each. Approvals. Buza,
19315V 34CT.. Ocala, Florda 22674,

DECALS, EMBLEMS, PATCHES

GUARANTEED Lowest Embdam Pricas! Frea Catatogue
Stadr, 1P Jane, NYC 10014, (212) 989-D00%

FREE CATALDG - Pabches, Claisonne Ping, Decals, Stok-
ers, T-Shits, Jackets, Caps, Group Incenlivas. Eastern
Emblem, Box BZEFMW, Ureon Tiy, NJ 07087, 201-B67-3159

CUSTOM IMPRINTED CAPS-Wa prinl amything? Mo mini-
mums! Fres Brochire. Cusiom Cap Co. Box 3410
Wesiminster, bid. 21157

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

GLASS BLOWING. Learn Al Home, Free Details. SASE
Biox 1644, OHai, Ca.-83023

BUY METAL PICTURE FRAMES THE WAY PROFES-
SIONMALS DO. BUY DIRECT AT WHOLESALE PRICES.
FOR GREAT PRICES CHECK US OUT. EXAMPLE: STAN-
DARD FRAME 16 = 20 57.00. ORDER HIGH QUALITY
METAL FICTURE FRAMES CUSTOM CUT, SHIPPED
PROMPTLY AT COST THAT ARE ABOUT 4 OF RETAIL
PRICES. SEND $2.00 FOR CATALOG AND MOULDING
SAMPLES. AMEFICAN FRAME CORPORATION, 1340-A
TOMAHAWE DRIVE, MAUMEE, OHIO 43537

“GETTING Started in Stained Glass” §1.00. Whitemare,

cmm

LEATHERCRAFT

Supplias [rafundabie).
Crafet-LS, 1909 T5M, Sheman, Tx

FREE List to Seriows Collectors. 30,000 Indan Adilscts,
668, Murdressboro, AR 71858

ABSOLUTELY FREE- 50 Dilferen Brssh Colomies COM-

MEMORATIVES. Approvals. Gobestamps, Box 1238, Saco,
ME Dud7T2.

WALT DISNEY set plus 101 Difterert Worldwide $1.00
whan reguasting approvals. MEWTON STAMP COMPANY,
P.0. Box 36178, Indianapods, Indiana 46236

ISRAEL 15 Diferent 10¢ Approvals. Sam Chazen, Box
68, Deirry Banch, Florida 33444

U.5. Stamp cofeciors regard LOWELL P. DOMALD Com-
pany as THE souwce lor befter issues prior io year 1540.
BELOW WHOLESALE PRICES! Sand 20 postage for com-
plete prce bsl. Box 728, Auiland, Vermont 057TH

CAMADA Ten Lale Commemorstives 10g Canadian
approvais. Harley Boardman, Lite Vamey, New York 14755

FREE Grenada Desney Sed Request Approvals. Alpaugh,
Box 225, Highbridge, M. 08823

ARRCOWHEADS $16.50 Doz Identication Gude 58.81.
Arifacts Lt d0¢. Secnsi’'s, Box B, Dearlield, MO 84741

STAMP COLLECTING

FREE 100 Canada wilth reques! of Warkd Wide Approvals.
Baners, P.0O. Box 5607, San Maieo, Call. 04402

4 FOREMGM SETS only 10¢. Approvals. A.G. Sales, Box
10650, Jamaica, N.Y. 11431

50 YEARS Oid fifteen differem United States, ower fifty
years old—25¢ with approvals. Jaxon, Box C11-P, Mew
Rochslle, New York 10804

UNITED Mations 3 Complete Minl Sets 252 Approvals,
Cometta, POB 1500-M, Lake Placid, Flonda 33852

35 DIFFERENT Oid US Reveuna Slamps $1.00.
Winchasier Stamps, Box 3582, Manshald, Ohig 44007

GERMAM STAMPS our specialty, send your wartis! other
bargains, pachets, U.5. and woridwide: Debbeler, 3812-55
Wiest MeKinley, Mibwaukee, W1 53208

BREATHTAKING Beautitul. 50 Diflenart mint Monaco pic-
lonals commemoratives only §1.50 with minl complets sel
approvals. Papods, Box 132P, Sidnay, Ohio 45365,

[Continued on nexl pags)
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STAMP COLLECTING
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LEARN Asletp or awake. Aeconds, tapes, equipment| Frie
calnlog! Drivees PM-400, Ruidoso, Mew Maxico BE345

101 workdwide starnps 10¢. Approvals. While, Bex 241688
AG, Indianapolis, IN 48224

FREE Gift With First Purchase, U5, Approvals And Wand
Lisst Sanvice. 20% for Handing. The Stamp Boutique, P.0. Box
458, Madison, N.J. 0TB4D

COINS, TOKENS, CURRENCY

BEVEN Different Mint Error Coins 5200, Gon Lists Fres.
Sayers, 1000 Lnaka, Johnson Gy Tennesses 37601

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Finas! Products Al MNationally movwn
lorw pricas. from @ small iown dealer you can rust. Free Cata-
log. Morman's, 3602 South Westnedga, Kalamazon, Michigan
48004, Since 1957

PHOTOGRAPHERS, Huge Markei For Pholos, Whare,
How, 53.00. AC Hom, 601 Meadowvaie Lane, Meda, PA
15083,

PLAYS, SONGS, MANUSCRIPTS

LEARN Sawing Machine repairing. A profiable Trada, Eug,-
10 larn. Free detalls, Sewing Center, 187 FA, Rochele, GA
31079

LOCKSMITHING, Uinivorsal School of Master., Correspon-
dance and Shop Training, Box 214852PM. Sacramento, CA
ot

AUTOSUGGESTION. i hasiouamen!
Tapes, reconds. books, Gigantic catalog free. Research
Association, Box 24P, Olympia. Washington 38501,

REISCH WORLD WIDE COLLEGE OF AUCTIONEER-
ING, INC. The original - 50 yrs. - Wrld's largest] Tarm soon.
for. WA Free Catalog. 515-423-6242 Col. Gordon

E. Tayior, P. O. Bax 849, Depl. 19, Mason City. lowa 50401

UNIVERSITY DEGREES BY MAIL! Accredited Bachalon,
Masiers, Ph.D.s.. Fres revaabng details. Counsaling. Box
37PN, Tustn, California #2680,

RADIESTHESIA, Radionsss, Dowsing E.5_P. Courtss and
Equiprmant Busirated Catalog $1.00 (relundable) Estabished
27 years. Depl. PMA, Bruce Copen, Highleld, Danehii,
Sussex, England RH17 TEX.

POEMS, Songs Wanled. Free RecordingPublishing.
Broadway Music Productions, Box 7438PM, Sarasota. FL
33578

MUSIC INSTRUCTIONS & INSTRUMENTS

INTERNATIOMAL VIOLIN COMPANY, Catalog for insiny-
ment makens, repairers, npoted (onewood, Wals, vismishes,
parts, accessories, sirngs, cases Ewopean insiruments,
o, Ammynur&anvmnmgmku Catalog §1.00
includes 10% discownt cerificate. Oepl. GM, 4026 W.
Beteders Ave., Balimora, Md. 21215

PIANDS, PLAYERS, PUMP ORGANS. Rabuwid and repair,
Catalog of "How-To™ books, 52,00 (refundabie). Vestal Press,
Westal 11, Mew York 13850,

ACCORDIONS, NEW, USED. Electnc, electromc, Cordor
wous, concartinas, Button Bows, Hoboers We Buy, Sell,
Trade, Exchange, Rispair, Tune, 50 Years Expenence. I Deal-
ors unavasable, Call or Write lof Brochures: CASTIGLIONE
ACCORDIAN, 12844 E. T Mile, Dwirod, Ml 48205
35271585

PLAY Quitar! Proven Method Guarariees Instant Resuis!
$6.96 Posipasd, Act Mow. Harbor View Marketing, 147
Woodbine Avenue, Morthport, N.Y. 11768

QLDTIME FIDDLE homa siudy course, Easy. Inexpensive.
intormation: White, BY Siar A1, #5E3, Uvaide, T, TEA

ACCORDION Top Beands, cordovox, Buy Direct. Tremen-
dous Discourts. Trades accepted. Free bvochure. PM,
Accordion-0-Rama, 16 West 19h Sweat, New York, NY
10011

CALLIOPE- Bring Back Those noslalgec sounds with a
miné-cafliops buill of al-hand matenals. When you sepress the
ways, air rom infernal Dlowers reshes imo the ppes, produc-
ting tones that sound like an ofchestra of Hules and whistes.
Pians, specilications and matenal list. (PL-1830-33.95). Bend
ooder to: PO, Box 1014, Radio City Statson, Mew York, NY
o

SELF IMPROVEMENT

EXTENSION And Posi-Oraduate Awards in Phiosophy,
Art, Scenca, Bolanic, Medicine, Homeopathy, Radionics, and
pthars. M) subtects Curncuiar free (aemail §1.00 rebndable).
Registrar, Sussex College of Technology, Hightiedd. Danghill,
Sussex, England.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job , Education, Achievement. Fasl,
Inoxpansiva, Call !EH—BEHHT] O Write: Box 13151-T1,
Columbus, OH 43213

UNIVERSITY Degress! Econcemical home study lor Bache-
for's, Master's, Doclorate. Prestigious laculty courmets lor
indépendent shudy and Be axperignce credits. Free proof —
Richard Crews, M.D. (Harvard), President, Columbia Pactfic
Uréversity, 1415 Third Stresd, Suste FEIN, San Radasd. TA
B4901; Toll free: BOOZ2T-1617, Ext. 4BD; Caliomia:
BOOTT2-3545, Exl. 480,

SCHOLARSHIF Money Availabla! All Fialdsl Writa:
Mational Scholarship Services, Box 62, Bafardvale, MA
Lal-h

PIANG TUNING PAYS - Pland tuning - Electronic ongan
. Learned aasdy at homa. Free booklat. Nies Bryam

BATVICIng
School, P.O. Box 20153, Sacramanio, CA 95820

TYPEWRITER Aepar at homa. Moneymaking carser,
Typewraer inst, 147A Crooks, Paterson, MNJ 0TEO3

SCHOOLS

WHY HOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
ING AS YOUR CAREERT Our Grstuates e working world-
wide makirg excellent money. Send for fee catalog contain-
ing declosunes, credentials, course outling, employmnt sta-
tistics, nstnucior qualiicatons, progress standards, financial
assistance to: Divers institute of Technalogy, inc., PO. Bax
T2, Dopd. PM, Seattie, WA 98107

UNIVERSITY DEGREES By Mail. Accredited Bachelods,
Masbers, Ph¥s. Free Facts Revesled. Careers-PM1, Box
4T0BBS. Tulsa, OK 74147,

FREE Catalog. Leam Auctionoering, Nashwvile Auction
Sehool, Box 180, Lawrenceburg, Tennessss 30464

FPARAPSYCHOLOGY COURSE.. Cerdicale. Free infor-
mation. APRF, Box 84470, Calabasas, CA 51302,

SWEEP CHIMNE YS lor big 3. All equipment under $300.00
in how-io book by professional Full instructions. $3.08. Y.
Encisson, Box 3003, Ashland, Or. 57520

EMPLOYMENT INFORMATION

SJACKSONVILLE, OALANDO, MIAML 3 Latest
Cluslluds Job's or Feal Estate, Specily. $10.00 To:
dwd Gorvices, 5039 Gresnway Dr. M. Jacksorville,

LEARN CAMERA REPAIR at Homel Free Information,
Aomniy, Boax S2M4TM, Spartanburg, SC 26304

LEARN SAFE LOCK SERVICING. Home Sludy. Sarving
The Locksmith industry For Ower 30 Years. Free Brochwe.
Lockmastars School, 5085 Danvila Rd., Micholasvibe, Ky,
40356

AUCTHON COLLEGE Make 5100 - $1000 Day. Only auc-
Won school endorsed and actvely advised by Col. Joa Raisch,
AMERICAN AUCTION COLLEGE, Box 1088 Dept. E-32,
Mason City, lowa 50401. Phong: 515424-1148

UNIVERSITY DEGREES BY MAIL' Bachalors, Muasters,
Doctorates. Aocredibed workdwde universfies . . . Free condi-
densial cetals: Counsesor, Box 1082, Kempivise, Oniang,
Canada KOG 1J0

REPRESENTING Chist, Pray Each Receve Acls 2:37-43,
Corfife. 1127 NE Fifth S1., Ocala, Fia 32670,

LEARN domastic refrigeration. 25 bilion dollar ndusiry.
$3.00 for laped lesaon relundable on enrolimant loebarg
Reafngerabon, P.0O. Box 19831, Houston, Texas TT024

LEARN Gun Repair al home in spara tme. Special iools,
charts, mddmm:mnmall inchuded.
Accredied. VAG! approved since 1540, Call (B02)090-B348
o write BOW! Modem Schools, Dept. MC15, 2538 M, Bth 5t.,
Phoenix, AZ B5006

LIVE LOMGER . . STOP SMOKING!! Easy fo follow guide
$3.00. Westbury Enterprises, Box 450528, Aslanta, Geangia
0345

EDUCATION & INSTRUCTIONS

WELDMMNG TRAINING. Skifs taught using all major are
welding processes on plate and pape. Majority of time spent in
supervsed wealiing practice, Mon-profit school. Approved for
shigible vetarans. Accradied mamber MATTS. Writs lor sthoal
buatin, course schidule. HOBART SCHOOL OF WELDING
TECHMOLOGY, Box M-85, Troy, OH 45373

DEGREE Studies Off Campus Law school, Quwalify for Ca
Bar. Bachsalors, masion's, SoConais in business, enginesrning,
health service management and public adminsiration. Fre-
pame for CPA, CMA, CFA and ClA axame. In engineenng,
ELT. and P.E. aams. Credd for work sxperience. Southland
Uniearsity, 35 Mo, Craig Ave., Dept M-8 Pasadena, CA
81107, Toll free BOD-423-4530, CA ol froa BOO-382.T062,
national 18- 7855558,

“JET/GAS TURBINE CAREERS!" Homestudy courses —
theory, maimenance, owverhawl — Esablished 1957,
AMERICAN JET SCHOOL, Depardment PM-3, Darby,
Mortana SSE20. (406) 3482100
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CANADIAN UNIVERSITIES DEGREES BY MAIL. Accrad-
iind, Complete, Dimctory. 310.00. P.O. Box 41, Sulte 306,
143) Mass. Ave., Cambricge, MA 02138

anchmdnl

CONSTRUCTION OVERSEAS Sand rasuma to: Overseas,
4TI2 South Victor, Tulsa, Chla. 74105

CAUSE SHIPS NEED Pursers! Leam how 1o gualily,
whare 10 apply. Complete Information $3.00. Purser, Box
245W, Miamd, FL 33144,

SHIPS, TUGS. CRUSESHIPS, RIVERBOATS Warnan,
man. $15,000-560,000 Expenses paid. Work month, home
manth. Expenenca unnecessary. U.5. 112 Countries. Fres
raport. Send armelope. Mamne Employmeant, B20T,
Cantral, 14 47110

SAUDI ARABIA WANTS YOU! Excebent Pay! Transporta-
tion! Guide $2.00. ARAMACO, Box 82048, Port Alice, B.C.
WIOM 2ND

102 YEAR OLD marmdacturer of Industial Coatings and
Single-ply roalng systems ssaks mature Sales Aeprasenta-
tives. Top aamings, Cash Bonue Program, Merchandise and
Travel Awards. For irea dedalls with No Obligation, Call Tall
Frow joutside Ohio) 1-800-3271-8353 or wrila: Tropcal
Indusirial Coatings, Inc., Pear Foad, PO Box 444/PM,
Brunswick, Ohio 44212-0015

ROCKY MOUNMTAIN EMPLOYMENT NEWSLETTER!
Colorado, idaho, Montana, Wyoming! Current =ALL
oocupabons! FREE INFORMATION|! InMermourtain-L. 3118
M. Hancock. Colorado Springs. Colorado BOBO7T.

WORK Overssas 520,000 - $60,000 opporiumdies! For
Indorrmaton Cal 317-838-1712, Ext 24,

DETECTVE training homa-study program. Free informa-
tion. Global, Box 191 PM, Hanower, Mass 02339

HIGH SCHOOL DIPLOMA AT HOME, NO CLASSES, Low
cost. Information FREE. Call toll fres 1-800-228-5600 or wrile:
Armprican School, Dept. #30145, B50 E. 58 5L, Chicago, IL
BOE3T

SCIENTIFIC Temestudy: Your Key To Positwe Parsonal
Proft, Free Details. AMT, Box TETI33, Roswed, GA 30076

THERE MAY BE AN OVERSEAS JOB FOR YOU, Most
Skills And Occupations Needed Worldwide, Free Valuable
Raport. Direciory, Box 801, Tonawands, NY 14151

HELP WANTED

AUSTRALIA — Opsnings Mow! Top pay! Transportaion.
Plus Worldwida listings: §2.00. Jobworld, Box 681E, Cypress,
CA 0830,

PREPARE %o betler handie your busingss, poliical and
social opportunities. The Biacksione School of Law has mat
the law fraining demand for almosi & century. Indormateon:
P.0. Box 7o0o06, Dallas, Taxas 753TH

AUSTRALIA wmsm1mlaum|rmmm-
Mawast Handbook AUSTRALIAN
umumt.. Bou Ii‘lﬂ?M 'ﬂ'lm‘l‘ﬂﬂ. L+ o]

START AM EXCITING CAREER AS A& MOTORCYCLE
MECHANIC. Study Al Home or resideni school, Natonaly
accradind. Federal Guaranteed Student Loans & Grants
available. Writa: AMS, Depl. PM, 10025 Shoamaker, Sama
Fe Speings, Ca. B0GT0 or call free 1-800-423-4678. Caklomia
Residents ca¥ collec 213-844-0121,

SUPER-INTELLEGEMCE Amarng method sen! Fresel
EDEMP, Bax 1462, Glendora, CA 81740

OVERSEAS Employment . . . 520,000 - $80,000+, Fres
Repor! Employment, Box 10780-AA, Indisnapois, Wndiana
46219

OVERSEAS, U.3. JOBS AVAILABLE. UNLIMITED ODP-
PORTUNITIES. Wrmte for appicstion. Employers, Boe 387-G,
Orangs Park, FL 32067,

(Continuesd on next paga)




HELP WANTED
nuad from

AN OHH0 Oil Co. oMers Planty Of Momey plus cash
bonuses, inge benalits 1o malure ndividual in your anea
Regardiess of axpenence, Write: T.C. Read. Pres., American
Lubsicants Co., Box 426, Dayton, Ohio 45401

PIECEWDRK At Home, Good Money! Inlarmation 52 00
HomewarkPM, Box 1147, Manon, Ohio 43302,

PEACE Community. Mew concept Indormation £2
Lehman, Box 110PM, Yachats, 57498

RETIRE on 5230.00 a month in Argenting, Buy a house,
apartmen or larm for 58,000,00. Report 59.50 (check only).
Juan Bardt. C.C. 126, 5185 ARagracia, Cardoba, Anganting

FREE REAL ESTATE CATALDGS. Migwest and South-
amst Sun Belt States. Specity Property and Area Desired. Call
of Virte: COUNTRY METWORK, Box 368PM, Geinesville,
MO 65655, 417-679-4632.

FOR INVENTORS

LEARN howe b offer your invenlion bod sale or license. Free
bookl oulines. procedures, oyally rates. requinements.
Kasaler Sales Corporation, C-5-F1, Fremanl, Ohio 43420,

BODK. Suctassful megabuck imventor reveals seorots of
salling irventions. Inlormation wite: RICSHER, Box 34828,
Bathasds, Maryland 20817

PATENT T ECONOMICALLY! Frea Details, M. Faner,
2008 Fondulac, Richmond, WA 23229

INVENTORS! IDEAS HAVE YALUE! Ever think of an idea,
forget it and see i later on e masket? Many people don't
lorget, st quickly and are rewsrded by Ametican ndusiry,
Wirite domn your idea! We ofler ree disclasure registration and
initial consullation regarding your idea’s polential value. Call
of wrile withou! Oelay for your free nformation package.
AMERICAMN INVENTORS CORPORATION, B2 Broad Strest,
Dept. PA, Westlield, WA 010886, (413)568-3753. A Fee Based
Marketng Company. Offices Coast to Coast.

PROTECT YOUR INVENTIONS AND TRADEMARKS.

MMPMHW FREE Prebmeary Revew, Box
382PA, Mibwood, MY 10545

INVENTORS: How o market your inventions, Aavised edi-
tion sbll only 58.95: Imvemtors Handbook, 340 Moon Cour.
Casnovia, Mich. 48318

PROTECT Your Inventon. FRegistered Patent Anomey.
Mary Yoms Experience, all Fledds. Indwvitual Imvemors Prob-
lems Given Special Considerabon. Very Reasonabls
Charges. Write for Free inlormation. Paul H. Gaflagher, 2530
Crawiord Ave., Evanston, Minois 60201

PATENTS Financed Patentwesiments inbernatonal, 1050
Connacticut Ave., #300, Washington, DC 20036

FAST service keenaed & bonded company will quete price
on ilue prints & approcement cos! of profotype or model. Send
sheiches and descriplive matenals with $10.00 relfunded with
ordes 1o; Broadway Design & Development, P. 0. Box 1019,
Fiint, Michigan 48501

REGISTERED PATENT ATTORMEY Wiashinglon D.C.

Patents, 3732 Oakes. Hayward, Califorria S4542

PATENT AND DEVELOP Your knwenbon Registersd
Patarm Agent and Licensed Prolesaional Enginser. Sand hor
FREE PATENT INFORMATION Every inventor Should Have.
Fuchard L. Miller, Woolworth Building, 233 Broadway. Suie
3612-M. Mew York, NY 10007, (212) 267-5252

PREPARE DRAWINGE, PATENT YOUR INVENTION,
engingenng, lagal services in sirictes! confidence. Robert
Burkhcider, 3201 Hungary Speing, Richmand, Yirginia 23228,
BO4-282-1201.

PATENT Your Invention Yoursefl! Kit $88.95 Ratred
Examiner, T400, Washington, D.C. 20044

INVENTORS: Free information on offening your swvention
lor sala. Kesslor Saes Corporation, C-5-1W, Fremont, Ohic
42420

INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Patmart, 77 Fullon, 260,
Financial Destrict, New York, NY 10038

INVENTORS! Have an xea, dont know what to do? Call
AlM for tres indosmation kil Toll kree 1-800-225-8500.

EARN ROYALTIES. NUPRDDUX INTERMATIOMAL,
1377 K. NW 182, WASHINGTON, DC 20008

REAL ESTATE & FARMS

WESTERN WORTH CARODLIMA Mountain  Acraage,
Farma, Cabins, Homes, Walerkont Property. FREE Bro-
ehwres. Call Toll-free: 1-B00-438-8158. Faper Realty e,
F.O. Bax 619, Murphy, N.C. 28906

avallanie,
Suite 496, A8 Bloor East, Tosonta, Ontano M4W 188,

CALIFORNIA. Lots. Acraage. $40 Dowr. $40 Monthly, Box

ATTENTION! RETIREHOMESTEAD land E20iacrel Live
in comlod an $50wesk! Enghsh-speaking nation, sals,
topics, wands U S. settiers’ Pamphiel, map only $3.00 1o
Trawveler, 11411 Fortuna Rd, Suite 111P14, Yumna, AZ
B5365

YOUR OWHN FISH AND HUNT LAND
LOW AS §26.00 ACRE—550.00 DOWN!
BEST arvas for fish and game. Gowemmant report more Tish
ard gasme per aquane mile, TITLE GUARANTEE, BUY BACK
GUARANTEE. Bought they ESTATE LIGLIDATIONS across
Canada, EASY PAYMENTS, Get your Fres catalogue HOW!
CAMADIAN ESTATE LAND, Dapt. PMC, 2411 Yonge Stree,
Sune 303, Torondo, Onaro M4P 221, Phone By time:
1-416-488-0444.

REAL ESTATE FOR SALE— 500 Offices . . 45 siates!
30,000 ketngs on computer, 16.000 under $50,000¢ Free
printouts & regonal cataogas! UMITED FARM AGENCY, 612
PM Wesl 47ih, Karsas City, MO 84112, Ph 1-800-821-2509;
in Mo. 1-B00-892-5785

PLASTIC BAGS

PLASTIC Bags. All Sizes. Small and large quanibas. Free
Catalog with prices. Call SAKet Toll Free 1.800-45-5AKET; in
Califarnsa 1-800-44-SAKET.

HUNDREDS Od S@es, Lowes! Prices, Free Catalog. Action
Plastics, 1680-4ih Lane N.E.. Mnneapalks, Mirn. 55434, Call
Tall Free #800-328-8484.

BUY IT WHOLESALE

EARN MONEY selling rings, |ewelry, buckles, watches—
buy diget, 1307% beiow redail Catmlog 51.00 (mefundabile)
Anka-PM, 90 Greenwich Awe., Warwce, Al 02886

BELTS and Buckles. Complete ine tnst sallers, includng
InuCkers, MOlorcyCles, wilde, westerns aie. Big Prolits. Com-
plete dealer sel up. Catalog $1.00. Anchor Specialfes. Box
3958-BPM, North Providenca, R 02911

CLOSEQUTS! Descourts! Balow Wholnsale! Frestes!
Infpermatiorystamp: DON, Box X8, Femdae, Michigan
48220,

CLOSEOUT Jewelry 55¢ dozen. (Catalog 25¢). Rousseis,
1071631 Dow, Aringlon, MA 02174

400,000 BARGAING Below Wholesabe: Many Free! Ligui-
dations . . . Clossouts . . Job Lots . . . Single Samples. Free
Dratiils. BI.rg.l.lnI'mrrIlr: Dppom.lnml: Box TI0-4, MHoland,
Machgan 40423,

WORLDWIDE BARGAINS . . . Imports — Dvopship —
Clozeount — Swplus — Freebies — (Stamped Envedope).
Marneses. Box 1717PM. Highland, ind. 46322

1,000,000 ITEMS! Lowas! Prices! 50c PAH! “Bonanza®,
#°D-P", Luguillo, PA. 00873

GENUINE Vicionnos Swiss Army Knives And Prolessional
Kitchan Knives Al Discount Prices. Free Catalog. The Leading
Edge. 1959 45:n Ave.. San Frantisco, Calilomia 94118

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

MAILORDER BUYERS! Most calegories. These people
WILL respond o mailorder olers. Computerized ZIP code
ordes. Peel and shick labets. Gueramesd debwerable. For
datails send SASE 1o ALS Markebng Senaces. 305 Wesl
Magnolia #2335, Fort Collins, O 80521,

OPPORTUNITY SEEKERSMLM MWAMES. FREE SAM-
PLE. Veniure-Ph, Box 338, Riviera, AZ BG442

MAILING LISTS GUARANTEED DELIVERABLE. Com-
putarzed in xijp code oroer. Peel and atick labels. Rush SASE:
JD. Brewar Co., Box 457395, Atlanta, GA. 30346

MAILORDER Buyers Lists Available For Immedsate Use.
Compulenized On Peal And Stick. Labels in Zp Code Ordar
Guaramesd Deiverable! For Complete Details Send SASE
To: TRA Distributors, PLO. Box 54108-PM, Washingion, D.C.
20032

FREE Mailing Lt Analysis, Detads, GOC-11P, Box 1107,
Stuan, FL 33454, [305)334-5205. 1-B00-554-5478

FRESH HOT responsive malorder buyers! Al calegories!
Zipeoce order, GUARANTEED deireradla! Aush SASE o
‘Walla-PM, 186210 Dew Deop, Houslon, TX 770688

GUARANTEED DELIVERABLE Mailrder Buyers List
Available For iImmediate Usa! For Complede Details Send
Request To: MB. Oliver Enterpnise, 350 Brown Dr. #2358,
Irving, Toxas 7061

BETTER CREDIT in 30 Days GUARANTEED Send $5.00
Ta: Cradit Managers. Bax 232 Charlestown, Indiana 47111

INCORPORATE wathout legal fees! Free bookle lelis how,
mnoludes forms. Call now B00-345-CORP.

HOW TO ADVERTISE -Prolessional Sacrets - Easy guide
D newspaper -smah businesses. Full, money-back
guarantes. $3.95. Unicom Shudio, Hamson, Maine 08040

PRINTING PRESSES, RUBBER 5TAMP
OUTFITS

TYPE lor prmibng. Calaleg 51.00deductible 18t order
Ousaker City Type, R.O. 3, Box 134, Honeybrook, FA 18344

BARCO Type Founders. Type and Aubber Stamps cata-
logue, bail $1.00 refundabie on finst order. 237 5. Evengraen,
Bensenville, B106,

PRINTING Presses. now ond usad supphes. Lest S0e
Turnbaugh Prinders Supply, Mechanicsburg, Penna, 17065

THERMOGRAPHED BUSINESS CARDS, Low pnces.
PUAY, Box 734, Barberion, Ohag 44203

COMPLETE Aubber Stamp Oublils, Supplies, Same day
shipment, Sign Engraving Machnes, Wholesals Calalog
£1.00 Disductithe. Star Starp, 1720E N. Marshbield, Chicage,
80622

TYPE Fonts. Hand Printing Presses. Supplies. 120 Pages,
31,00 Deduclible fral order. Acrne Typee, 1720 M. Marshfid,
Chicago, B0822

PRINTING SUPPLIES

QUICK Copy Printing. Low Praces. Write: Mationwide, B14
Marth Main, Bloomington, llinms 81701

PRINT Bockiets 3¢. Pont 1000 8%2x11, $12.42, Booklet
Pianner-Prcer Free. Speedibooks, Aurora,
Badtord, Ohio 44146

PRINT YOUR OWN— Frinling pressss, type, supplies,
direct Irom factody. Famous snca 1872, Wite lor free catalog
and samplas 10 Kelsey Company, DM, Mandean, CT DE450

GIFT SHOPPING

EXCELLENT GIFTS. Free Ofers. Bonuses. Hundreds
ems. Catalog $1.-Aefundable wpon Purchase. Gorgecus
Gidl, 206 West 213t Street, Dept. 6, New York, N.Y. 10011,

GREAT CHRISTMAS GIFTS Wood Rocking Horse, Kids
RAocker, Toybox, More. Mail 35.00 lor plans, Goodworks, 1113
Man 5L MLE., Minneapols, Minn. 55413

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewalry, Gold Teath, Rings, Dia-
monds, Watches, Siker, Platnum. Mail Aicles Todmy, Free
gift with Information. Chicage Gold & Procious Maetals, 10
South Wabash, Dept. 558, Chicaga, G003,

TAKE N0 CHANCES. Deal with oldast, most reliabba firm in
old gold business, Established 1904, We buy Gold, Siver.
Platnum, Diamonds. Highest Cash. Free Indormation. Rosa
Indusings, 26-A Easl Madson, Chicago, 60602

FOR free catalog lealurng Diamonds, Siver and Gold Jew-
eiry send Name, Address, City, State and Zip Code fo: H & A
Smith Sales Co. 2418 Benningion St, Housion, Texas
THa3

TREASURE FINDERS

TREASURE- Locate quarier mile away with ulira sensfive
locator - brochure free. Ressarch Products. Box 270270 -
AMC, Tampa, Flonda 33688

SAVE up to 40% on new melal dedectors. Al magos brands
including ‘White's and Gamef, FREE discount price lisL
Morttvwoods Genesal Stora, PO, Biox S574PM1, Madison, Wi
53715, (606)27T4-4680.

FIND Coins, jewalry, ruggets, treasurs. Maw revolutionary
palgnied datecior. Astcunding range. UnaMected by black
sand, mineralzed ground. Regecls melslhs frash, Froe cata-
log. Gardner, 4728M. M. Tth Avenue, Phoanix, AZ B5013

PROFITABLE OCCUPATIONS

FT. SMITH Auction School, FL Smith, Ark. 72903, Resident
& Homa study. Veteran Approved.

REFPAIR lawnmowers thouwsands of pams and tools whoke-
sale list 40¢. Ebsangars, PM. P.O. Box V, Port Jervis, NY
12T

Molss Available, Details, Ly 62910 Mentpark, Mantor,
iy 440060,

{Continued on next page)
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PROFITABLE OCCUPATIONS
{Continued from En_w_dﬂ E

BECOME PROCESS SERVER. Good Fees' Wite:
Process Server, Boston, MA 02 188-0014

TAKE Caialog Orders. Wa drop-ship 2500-bast-selling spe-
citlty products. Lowesi balow wholessale prices. mmsediate
dalivery. Speciacular home business opportunity. Free Boaok.
SMC, 0401 De Solo Ave, Depl. 20-49, Chatsworth, CA
131 1-4891

PHOTOSKETCHING Profitable, Essy, Creatwe. Details
300, Hllers, Flournoy, CA 96029

HOW TO WiIN af poler, dice, Bookiets 5150 sach. Robin's
Acre, 16 Robin Road, Waestbora, Mass. 01581

FREE Catalogs. Repair air condtioning Fefrigeration.
Tools, supplies, ful insiructons. Doolco, Inc., 2016 Carton,
Dalias, Texas 75201,

SALESMEN-DIST.

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Easrn Wenidy Commissions shawing ouw Exciting Line of Cal-
endars, Pens and other popular Advertsang Gaiis_ Plus other
Bonuses and Contesis youll Bke! Prompt. Personal Service
fram AAA-1 fem. Our 76t year. Be your own boss. Sat your
own hours. Full tma polential! Wrile to: Kewin Peskas,
HEWTOM MANUFACTURING COMPANY, Dept. CPM1,
Mewton, kowa S0208

ALUMINUM SCRAP - Recycle Yoursell - MAKE $25.00/
POUND! Frea Inlormabon: Indusiral - PMS1, Box 127,
Mewandria Bay, New York 13607

ASSEMBLE PRODUCTS AT HOME. Many opportundies
paying High Weakly Profits presenily available without invest:
ment. Wriin: Busnesses, 528 Brighton 17th, Brookiyn, New
Yark 11236,

PIARD Tuning quickly learned with home study courses.
Diploma gramied. American Tuning Schodl, 17050 Telfer
Dirivee, Morgan Hill, Cald. 85037,

PICTURE Frasmeng—Prafbtable il or spare-lime business.
Easy to laam with handbook-course “Guide To Piciue Fram-
ing Profits.” $3.00 Guarsnioed, Free framing-supplies calalog
included. Japs, 126-PM Seventh Morth, Hophing, Minnesota
GEI4T.

CONCRETE Biock Machines: Catalog $1.00. Route One,
Box 3740, Rapid Crty, South Dakota S7702.3740

AGENTS WANTED

MAKE MONEY IN SPARE TIME. As a subscription sales
representatve lor leading rational magaznes, you can aam
generous commissions whie leaming the art of sellng,
Instructions and supplies will be sent fo you friee. Send this ad
with your name and address 0. POPULAR MECHAMICS,
Dept. AB-L, 250 W. 55k 51, kew York, NY 10019

BUSINESS OPPORTUNITIES

IMPORT-Exporl  cpportunity, profdable world-wide, mail
ordar business from home, withoul capial, W ship plan for no
risk gEaminaton. Expenence umnecessary. Free Reporn.
Malinger, Depl. A2703, Woodland Hids, Caklomia 99367

MAKE HOMEMADE BOOKLETS. I've sarnmd $187.000
with mina. Frea information: Falcon, Box 37188, Forl Worth
Tawas 7TE117

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inaupensive, prolessional hesl ransher machings. All sup-
plies. PRESS MAGIC, P. O. Box 22809 (GC). Tampa, FL
33623

MAKE MONEY WODDWORKING - Easy prolits making
unusasal gifts, ioys, noveles. Free delads. Wilkems, 32K
Titus, Ghen Gove, NY 11542

BUMPER STICKER PRINTING DEVICE. Cheap, Simphe,
Poriabia, Frea delails. Bumpes, POB 22781 (GG}, Tampa, FL
A3622,

WINDSHIELD and Glass Repair. Kits From 344500, Stan
U Ktz $199.00, Mead Distribitors, Greal Profits. CGA, 283
W. 3 Place, Mesa. Az. (602) 253-0005

MAKE Rubber Stamps. Highly Prolilable Busness. Frea
Datads. Stamper, POB 22800 (GC). Tampa, FL 33632,

BE YOUR own boss! 1007 fast, aasy ways 1o miks momsy!
Frea! Rush name, adomess. Money Making, Dept. 158, Box Z,
Studio City, CA 91804

5001 Mongymaking Opportunflies - FREE Cetafog!
Dynamics, Box 13065, Stow, Ohio 44224

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Ineapansiva, prolassonal heal transher machings. All sup-
plies. PRAESS MAGIC, P. 0. Box 22009 (GG), Tampa, FL
33623

BUMPER STICKEA PRINTING DEVICE. Chaap, Simpie,
Poriable. Frese details. Bumper, POB 22791 (GC), Tempa, FL
33622,

SCREEM PRINT T-SHIRTS. inexpensive kiis. Frea Datails.
“T-Primtar,” POB 23891 (GC), Tampa, FL 33623.

HELP FOR SMALLER BUSIMESS OWNERS. Matonal
newslefior, §14.00 yaar, “Bahind Smal Business,” P.0. Box
AN4T, Minmeapolis, Minnesota 55431,

PROFITABLE GOLD FOIL PRINTER, Personalize busi-
ness cards, pancils, maiches. Free Details. Gold, POB 24985
(GG}, Tampa. FL 33623,

LEARN TD REPAIA YOUR OWHN 35mm CAMERA Sond
%11.50 to: Dublin Inc.. 271 Dover Lo, Des Plaines, linois
60018

HOW to Make Up To 5750 Mext Weekand. FREE Details.
BRPH, 505 Churchil Circle, Greemalle, South Carolina
29605

VINYL'S Whare the money is! Prolessionally repair, refin-
ish, racolor fumiture, luggage, car bops. Ouick, sasy. Two
small $20 jobs a day eam you §1,000 a monih, Homes, cars,
offices, restaurants, wnlimited cussomers. Start earming after a
fow days practicn. Sonsationsl details free. VIP, 2007
Monirosa, Chicego, BOE18
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REPAIR HYDRAULIC JACKS — DETAILE FREE
WRITE: HYDRAULIKC PAARTS SUPPLY, BOX 4157,
BROWNSYILLE, TEXAS TR,

WENDING MACHINES. Mo seling. Routes earn amaging
profits. “Big Catalogue FREE.” Parkway Corporation, 1930
PMB Greanspring Difwe, Tenoniun, Maryland 21093

MEW Mgrcedes Benz. $120.591 monthly, or BMW, 581.51,
.. Guarariesd. . . . Wiite: FoaCo, Box 2655-51. Soringlield,
WA 22152

ALTERNATOR Starter Rebuikding Made Easy Start Wah-
out Capstal, ADM, Box 33, Bulfake, NY. 14207

ARAB BUSINESSMEN Have manay 10 buy & mwest, Top
fincliers lees paid, Internatonsl MddieEast Associates, 8291
Flaxman, Depl. 185PM1, Hunlingion Beach, TA B2546.

BATTERY RECONDITIONING mace easy. Proven big
cash profis! Spare hme. Free details, Cwen, 771 PM, Battie
Ground, Washngion S8604

§1,000.00 WEEKLY Possibie Bronzing Baby Shops FREE
BROCHURE SHOWE HOW. MBPM, 308 Airport, Sebring, FL
Bamy

MOMEY UNLIMITED: Your First Step o Financial Success.
Send 310.00. Mina Trading, PO Box 2272, S "C”
Dorarevieew, Onitano, Canstda M342T1

| MADE 540,000 Year by Mailorder! Helped others make
money! Details 25 Torey, Bax J18YY. Ypailanti, Michigan
48187,

MULTILEVEL MAILORDER CAM MAKE YOU RICH!
Ground floor cpportunity, FREE cassatte roveals how!
WHIC-1, 7248 Amburst Way, Clearwaier, FL 33548

GLANT Whaolesala Color Catalog, Stutfed With Creer 3000
Best-Salling Flea Market ferns, GREAT FOR RESALE. Com-
plete Satstaction Guarantesd Send 3300 Relundable:
Weasals Products, PM-0185, 9638 Kerrwood, Housion, TX
FT0a0.

FANTASTIC EARMINGS! Saling Vakmable Informaion!
Frea Dedads, FAush Stamped Addvessed Envelope. G.
Enilerprises, P.0. Box 369, Elizabattown, PA 17022

INVESTMENT Opporiunites. Outside The Siock Market
Free Details. Brookwood House, 614 Lakemont, Dalion,
Georgia 30720

HANDYMANS DREAM! DIE-MAKING SIMPLIFIED! New
manual explaing easiest methods. You can quickly mastbar this
extrermaly prolitable profession. Free iMormabcn, Direclacor,
One Trimex Building, Moocers, N.Y. 12958

MAKE manary repaining wenstian blinds. We train you. Fres
dedais, Dismukes Blind & Supply Co., B613A MNorth Lamar,
Austin, Texas TAT23

PROJECTION TV _ . . Make §5%s assambiing Projectors
anﬂmmm
Your iotal cost less than $20.00 .. P‘I.AI'H,I"I.EHILDHI—
s milgrmation $17.50 . Iuﬂildmhrmﬁonm
Macrocoma-BEX, W Crossing, Pw
18977, Creditcard ordirs 24HRS. (215) TI6-2880.

FACIMATING Homa Businesses! “Guarsnieed Success-
™! FREE Aepon® Regency, 1811-A Fuquay, Newburgh, IN
ATEID

CASH Loans-5500-525.0001 A3 Eligible! Any Purposel
Amarican, Box C-16, Lynbrook, Mew York 11583

WORLD TRAVEL FOR FUN AND PROFTT. Men, wormen,
start your own profitable impon‘expor business! Even pan-
lira fram harme. Mo capial of experiance requined. Dynaeme,
successiul program from England provides tha “How-To's™
and the contacts. 25,000+ salisfied chams m 120 countries
since 1946, Free brochure. Wade, Department BS00, 6715
Sengers, Houston, Taxas TT0ES,

"SELL MOMEY!" Become a Loan Broker! Fres details
Financial Planning, Depl. PM-205, 210 5th Avenua, New
Youk, 10070, (7168) 756-6803 Exd. 200

BECOME A Tax Congultant. Qur students earn 33,000 -
55,000 svery lax sastn prepanng relums, evenings. Aoned-
ited Program. Mational Tax Training School, Monsay ZAS,
Hew Yo 10852

ViSA- Masiercard Guaraniead! Mo Immstgationt Bmkn.pt‘-‘
Bad Credd? Divorced? Mo Problem! Creddmasters, Box
507-BAS, Florm Park, New York 11002

101 easy businesses you can slan now aven if you're just
about llal broke. Sunrise Books, Box 54006, Phpenic, Az
B507TH-4006

SAVE! $1.00 Sends Your Name To Every Business Oppor-
lunidees Ad This Issue - Plus) Krause, Box BX32, Fint, M.
48508

MEW Drscovery in batiery recondiboning. manths
guarantes means Big Prolits Fast! Electona, 7415 Gabie Dr.,
Little Rock, 4R 72205

$2,000 Monthly. Homa Busmess Brings Indistne-P, Box
101 78, Amxandna, VA 22310

$40,000 on 4 ACRE! Hew Hydroponics—inexpansioe,
pleasand, prachcall Free information. Robin's, Box 1657,
Brenham, TX 77833

BIG SAVINGS! £1.00 Sands Your Mame To Every Busi-
ness And Moneymaking Opportunities Ad - Thes lssue, Free
Bonus! AdSaver, Box S8310. Philadeiphia, Pennsyhvania
19102,

IMMECHATE IMPORT BUSINESSE!! Hone Kﬂﬂn Titwan
Companes Looking For
Owed 10,000 Products. Our Telex Sanace Starts 'm.J At Once.
Write: Artek-00, 127 East 58th Street, New York, NY 10022,

TAKE PICTURES for profl. Photomonay, 14588K Wes
32nd. Galden, GO BOL01.

RECYCLE METALS, NO, MOT BEER CANS! Easy 5450
wookly! Fres inlormation. Recycler, Box 1857, Brenham, TX
= <}

MULTILEVEL MAILORDER! You Too, Can “MAKE BIG
MONEY" At Home. FREE Cassette Reveals How! S5CA,
68402 7O Averue, Pinelas Park, FL 23565

START YOUR OWN ofiice cleaning busingss while study-
irg our comprebensive 10 volume cowse. Free Information:
11111 Katy Fray, Swite 320, Houston, Taxas 77079

MAKE Money Foing Typewriters. Free Inlormation: AGS
Systams, P.0. Bax 45, Semsbury, Corn. 06089

BUY Wholesale, Calaley $2.00, Refundabla. Chazy Mail
Crder, Chazy, Mew York 12921

HUGE profés' Recondilioning used car bafiemies. Secnets
oihers dont tell. Stamp please. Batery Outet Box 3300,
Hickory, N.C. 28603

1000'S ‘Weekly. Maforder. Details: Defights, 210 Weich
1074 PM, Ames, 1A 50010

LEARAM Sewing Machina Reparing. Men. Women, Lucr-
ten Profiis. Gresslin Comespondence School, Box G104,
Spancer, lowa 51301

FIFTEEN “ANTLCRIME" Flaports with reprocuction rights.
£12.00. Chock, Money Order. Mew World Enterprses, P.O.
Box 44444, Columbus, OH 43204

SEFED |N GOVERNMENT MARCOTICS RAIDS! Auio-
mabiles . Vang .. Boats . .. Furndue . . . Thousands other
#ems. Buy Dirt Chaap - Resell lor Big Prodits! Free informa-
tioen: Marcel, Box T557-M, Monmoe, LA 71211

MAILORDER Opporunity! Start prodiable home busingss
without sapenence or capial, 'Write for fras book, plus detis.
Mail Ondor Assocsabos, Ing,, Depl 539, Mortvale, M) O7645.

MULTHLevel Mailyder, Two Opgporunities. Dedeis,
O'Ned-M, 10 Cak Lane, Suisun, CA 94585

STAY Home! Make Money Easity, Qusckly, Vahsable, Free
Details. Lindbloom, 3636-POM Petarson, Chicago, 80658

00 Per month eamings possda filling out inComa tax
forrne: &t homea or lax office during tax season. Wa show you
how, Simpie, quickly leemed, Detads maied frea, No sales-
man, Hurry, Bag dermand. Federsted Tax, 2084 Monirosa,
Chicago, 6618,

RINGS, WATCHES, JEWELRY - 400% profil. Free Saiss
Kit-Calalog, Spotlight, 2300, 600 Third Avenue, Mew York,
WY, 10016

MAKE Mourtains of EXTRA CASH Part-Tims . . . Or start
your own BIG PROFIT BUSINESS. FREE SUBSCRIPTION
o Dpporunity Magaring lelis how. Writa: Opportunity, Dept.
E03, & N. Michigan, Ghicago, IL 50602

(Continuad on next page)




BUSINESS OPPORTUNITIES
from
GET RICH! FREE! Home Businass Uingue Peport Oplon-
al: Add £2 00 lor First Clasa Posiage. Array Co., 414 ML State
Coliege C120, Ana, CA 32606

BOOMLET MAKING - Proftable full or spare-time busi-
niss. Easy b0 laam with handbook-course by Sal Parascan-
dodo {includes mallonder Techrgues), 53,68 Guaranised, Froe
supphers directory inchuded. Realmbill House, 30-55-A 3
Straal, Astoria, NUY. 11102

MAKE 550000 Weskly Mading Our Burglar Alamm Adver-
isernants! ABM Merchandssng, P.O. Box 50314, Chicago,
Minois BOG5D

LEARN Gold, Silver Scrap Recycling Business. Free Infor.
mation: Recyclng, Box 11218P, Rano, NV 88510

$1,000 Weekly Home Business Diraciory, Box 2018-PM,
M Yo, Mew York 10163,

$192.00 From Sguare Fool Plywood. (Huge Demand).
w 25¢. (Refundable), Woodwin, Bridgewater,

PRODUCE BEAUTIFUL COPPER OR BRASS SIGNS.
Fosl, naxpenaive, Profitable. Details. Signed, 50 High, Sula
LL7-C, Buffalo, N.¥, 14023

510,000, MONTH MULTILEVELING YURIKA FOODS.
FRAEE PARTICULARS. MIDWEST, MILLER, MISSOUR]

NEED Credit Carcs? Bankrupt? Slow Coedit? No crodi 7 Led
us help. Call Now! 1-217-838-1712, Ex. Cha.

BORROW by Mas| 5500-525,000 Fast! Easy! Confidentiall
For inlo application Write: Accurate, 2120 Crestmoor,
Mashvdlla, TH 37215,

NEW Luxury Car without cost) Write: AMCO 8, 1601 Man,
Flainliald, IN 46168

SELL Bookes by Mbail
A4R2-PM, Shawano, Wis. 54186

SAVE Yoursell From Unscruplous Mail-Order Dealers
Seeking Dustributors. YOU CAN MAKE GOOD MONEY IN
MAIL-ORDER, BUT NOT BY TRIAL-AND-ERRCR. LEARN
HOW TO TEST THE COMPANY BEFORE YOU TEST THE
PRODUCT. For Confidential Reporl, Send Just $10.00 To:
Mark Dickson, P.0. Box 2785, Lubbock, Texas 78408

LEARN The secrets of repairing junk batberies. “Fabulous
Profits.” FIRST ESTABLISHED COURSE. Apex Enginssaring,
5454 Bolsa, Atascadero, Call. 53422

MAKE BIG MONEY REPAIRING WINDSHIELDS & Plate
Gilass! Up io 80,000 yearly! Cat TOLL-FREE for Valuable

. Midwest, Box

BiG SAVINGS! FOR 5200 I'LL SEND YOUR NAME
FIRSTCLASS To Every “Business Oppoftunities” And “Man-
gymakng Opportuniies” Ad This lssus. FREE BOMUS!
Savings, Bax B01AA, Elgn, IL 60121

STREAMLINE GUIDE TO SELLING INFORMATION BY
MAIL. Profitabie Mailorder Opporunity. FREE details, A
Anderson, JE2E-A2 Ird Avenwe, Los Angefes, CA B0O18

SELL SENSATIONMAL LOW-COST BURGLAR ALARM.
Lightring st Margn. Samples far trial
horfivwes! Electric-Phi, Box 1046, Michell, 5. Dak. 57301,

QET RICH! Secred law smashes debis—brings Cash,
Credit! FREE report!! Wealthi(i-WEBM-1_ Billings, NY 12510

FREE roporl. 1-B00-321-2587. Glas-Weld Sy B
57550, Bend, OR 97708,

FANTASTIC FUEL-BOOSTER. MILEAGE PLUS. MLM
OPPOATUNITY. SAMPLE, DETAILS, 53, HALLCO, BOX
143, STOMEHAB, Ma_ 02180,

LEARN Mail Order Book Business: Catalog $1.000
Youngers, Princelon, lowa S2T88

MULTI-LEVEL PHOTO BUSINESS CARDS. JONES, BOX
301P, RICHWOOD, WV 26241

MAILORDER will being you thoussnds of dollars. DETAILS
$2.00. Worrell Publications, Drewer 1884, Rockoy Mount, N.C.
27B02-0188

FREEI! Moneymaking Details. Wilhelmina Publishers,
P.0. Box 502P1B, Mena, AR 71853

GUARANTEED  Sparetime  Moneymaker!  $1.00.
Wilhalmina Publishers, Box S02P1A, Mena. AR 718532

VINYL'S where the monay is! Professionally repain, refinish,
recolor fumiture, luggage, car tops. Quick, sasy. Two small
520 joios a day oarn you §1.000 a morth, Homes, cars, officas,
restaurants, unimded customers. Starl saming afer a lew
Chicago, B0618

BE WEALTHY, Be Independent, Enjoy Success Beyond
your wildesl dragma. FREE Subscnpbon to Opporiunsty Mag-
arine shows hundreds of ways. Wiste: Opponunity, Depl. E15,
6 M. Machigan, Checaga, IL B0602.

EXTRACGRDINARY PROVEN UNDERWATER CEMENT
AND QUICK SET GROUTS. Formulations privately held as
Trade Sacret offered 15t tme in 35 years by imenion marine
contracion. Has been adverised in major concreln magazines
woridwide, Used by slate municipalitins. Repairs highways,
gwimming pools, seawalls, pilngs, tanks, basemenis, eic.

FREE dalaits® Dynamite Money Secreta’! Riebaling, £27
8. Library, Walarioo, Binoia 62208,

MONEY from discarded tires! Details, Brownie, Bax 53,
Frahets, ndigna 46038

GET RICH!! Secrel law smashes debis—iwings Cash,
Credit! FREE repon!! WealhKe-WEBM-1, Billings, NY 12510

MAIL Ordar Prafits! For Disclosure. CRIA, Boal 257, Stuart,
FL 334385

PROFITABLE BUSINESSES FROM DESKTOR - Guaran-
‘e - Detads frea. Albad Publshing, Box 4791 Toms Fevers,
M. J. DETE4-4T81

20230-R, Tamarac, Flofida 33320

MAKE MOMEY BY THE MINUTE aound the clock for
doing B hours & wask papensork from home. Grows 1o lile-
time incoma. Tolally new ulramodem projec wilike anything
lslore. Sl ground fioor. Mo experience or sducalion require-
mants. 10,500 people already doing. Deasion of megor ULS.
corporation, For dedails dial (216) 452-2171. 24 hrs., 7 days.
Ask for ext. 117

FREE! . . . “TREASURY OF HOME BUSINESS OPPOR-
TUNITIES” . . . MAILCD, BOX 34370, BARTLETT,
TENNESSEE 33134-0370

MAKE MWILLIONS MANUFACTURING BATTERIESIN
Supplies available. Everlast, Box 365, Bogata, MJ 07603,

WOODWORKERS—IDEAL HOME BUSINESS. FREE
DETAILS . . . Mumall, 2 Morrill, Hooksat, NH 03108

OUT OF WORK? NEED MOMEY? $1.00 baoklel shows
yOu how o SN pour twn business through classiied sder-
tising. Popular Mechanics, Depl. KC, 224 W. 57ih 51, New
Yark, MY 10019,

MONEYMAKING OPPORTUNITIES

AUMD-Cassaties Have Wealth-Busiding ldeas. Calalogue:
Edutape, Suble 1C, 5 Algonquin Rd., Medield, MA 02052

PROFITABLE GOLD FOIL PRINTER, Personalze busi-
riss cards, pancils, matches. Free Detals. Gold, POB 24686
(GG), Tampa, FL 30623,

MAKE Rubber Stamps. Highly Proitable Business. Free
Dotaits, Stamper, POB 22808 (GG), Tempa, FL 33622,

MAILORDER Book Profits. Dealership 25¢. GSIAA, Box
3913, Springheld, Massachusatts 01101

$100,000 PER YEAR possibée a3 a money Droker. Asso-
cifrims nesded. unnecassary. Big demand svery-
whera! Free prool of income and details. Wes-Siate, B34
Pear, Dept. LN, Eugene, OR 87401,

GROWING demand for this profitable home bussness.
Complete detnils $3.00. Timberhill Co.. Dept. 115, Box 51,
East Aurora, N.Y. 140582

$25.000 LOANS INTEREST FREE! Secrel Fedoral law
WIPES OUT DEBTS!! Details FREEN Maneysise-B,

LaGrangs, NY 12540

GET RAICH using OTHER PEOPLE"S MOMEY!! Unique—

lmiq busiresall Dwetails FREE!N Financa Consuliands,
1, Bilings, NY 12510

NUWAY Building. Makn durable buiding plastc easily.

.ﬁwm.amm-um
2088-2076  Drive,

PLANG Tuning lsamed quickly &1 home! Fres information,
Empire School, Box 1014, Jupiter, FL 33458

$1000'S/manth from home. Our method recommendad by
leading national magazine. Sand SASE for dedails Ta: ML
Johnson, P.O. Box 6477, Baltimors, Md. 21230-0477

MAKE Money In Stock Market, Slep By Step Booklet
Shows You Everything. $3.50. Skox, 1827 W. Carson, Box
1164, Torrance, CA 90501

LARGE FIRM NEEDS NEW FRANCHISE DEALERS, Sin-

cere inguities onty. Send $3.00 tor postage and handling far
intorrnaton package. T & C Oestribubors, Franchise Division,
Baox 6602, Dothan, Al. 36302,

FREE MONEYMAKING BUSINESS DETAILS ACT TO-
DAY, Faol Publishers, 453 Haverhil Street Suite 002,
Lawrence, Mass. 01841

FREE Information on Big Money Prolils $100,000.00 and
Up. Immamael, Co.. P.O. Box 10320, West Hartfoed, Ct.
DE110

MAKE BIG MOMEY on Government surplus, Stad your
own Successiul Busness, $3.00. John Siewens Co., 1893
Eﬂlmmm.oﬂ“ﬁ‘”

MAKE BIG MOMEY. Mo bvvartory Bookkeeping. Small
Imvestmant. Free Vaushle Reporl J. Kuless, 13035 Brady
Rd., Chesaning. Mich. 48616

NEW idea? Amencan Patent in Washingion, D.C. Gets
Results! Bast Relerances - Free Kit- 1-800-257-7T860. 1377 K
Streat, MW, #400, Washington, D.C. 20005

GURET FORTUMES being mada by NEW MLM mailorder
msthod! YOUR spactacular income stans NEXT MOMTH, not
lnter, aa 99'% dol Free report and cassefte. PEC, 510c M.
East, Oak Park, IL 50302,

EARN $7.000 MONTHLY! Easy, sxcitng mall order bugi-
nss. Fast Profits! Free details. Peterson Erterprises, 510 M.
East Ave. 3, Oak Park, IL 60302

HOW 1o start and operate your own Proffeble Mai Ordes
Business at home. Complete Book. 10 day puaranbes.
Enciosa §8.95 io: New-Dar Pubkshing, A2 Hey V, Lodi, Wl
53558, add 5% tax

FANTASTIC earmings mailng from nome!! Offer. Rush
Stamped Addressed Emvelope. imperial, P-8 X17410, Fon
Lauderdale, FL 33318

$500.00 WEEKLY From Junked Tires. (Fush Stamg)
LeVallays, Fourtain, FL. 32438

MNEW Luxury Car Wishout Cosl! Write: AMCD SE, 1601
Main, Plainfied, IN 46158

GOLD REFORT HOW AND WHERE TO FIND i Sand
$1.00 ko Rediable Typeng and Mailing Service, P.0, Box 5672,
Hurdswilla, AL 35814-5072

“MAKING IT RICH in the 1980~ Details FREE!!! Success
Markgting & Associates. 3B55 38fh 51, Sulte 88, San Diega,
CA 805

MAKE HUNDREDS! Prowan malorded planl Bonus!
Dwrtaits: Antler, 2954 Dekaln, Brooklyn, Naw Yok 11205

WEALTH Linkmded. Success. Indepandsnce, Free Details,
PD Enterprises, 4753 Papaya Drive, Fair Oaks, CA 95820

BORAOW By Maill 3500-325,000 Fast! Easy! Corfidentiall
For inlo  application write: Accurate, 2120 Cresimoor,
Mashville, TH 37215

MAKE CASH From TRASH. FREE Matal Tester With
Qrder, Sand $12.00 w: PROFIT, Box 5832, Cransion, Rhode
Island 02E20

SELL WATER'ENERGY SAVING PRODUCTS. Enemgy,
Bax 147, JaMerson, MD 21755

FOR Fast Big Profits Sell How to Make Books by
Mail. Unusual Opportunity. Details 51,00, Baley and Co., 124
Grispriired, Monroaville, AL 35460

NUWAY wmm-mwmm

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookle! shows you how to start your own busi-
ness with Clagsfied Advertising. ONLY $1.00 FOR BOOK-
LET — (8200 coupon relundable with Rrst order). 5.5,
GRONDWICE, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 57TTH ST, NEW YORK, NY 10018

MAILORDER OPPORTUNITIES

MAILORDER LISTS. FREE! An
GUARANTEED Deliverable. Wrie:
Manassas, Vinginia 22110

GUARANTEED DELIVERABLE MAILORDER BUYERS
USTS| Computerized Peal and ahok labals in 23 code ander.
For dedasds SASE W J Carey, B58 Cook. 51 Paud, Mn
55106

KEEP Warm, New Disposable hand and body warmer lor all

. Flesponsive.
Infored, Box 1804,

international, P.Q, mmmcu.mm
GO620

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

AMAING Profits! §10,000 Yearty Raking Rabbits bor Woal
and Breedng. Dotails—52.00. Amarican Angora. Malta 12,
Maontana 59538,

RAISE Chinchila for profif. Ten Acre Chinchilla Ranch,
Cave City, Arkansas 72521

MAKE FYC PIPE FURMNITURE. $30.000 yaar, spare lirme!
Essy. Frew indormation. Owen, 7T1PF, Battle Ground,
Washingion GB604

[Continued on next pags)
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RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS
from ]
CHINCHILLAS: Have top record Pell Prices. Information,
iscts, $2.00. 22 Thunder Road, Alamogordo, MM BE310,
GUARANTEED Income. S10.00 [refundabia) for |itaratse,
Chinchillas, Box 8294, Mesa, Amzona B5204.

B4% Loan Grant 1,000 1o $5,000. Nobody Redused. P.O.
Box 420, Brookhaven, Miss. 39601

CASH Loans-5500-525000! Al Elighie! Any Purpose!
Amarican, Box C-15, Lynbrook, Maw York 11583
BORAROW 5400 - 540,000 ovamighl on your signature!

Everyoma  eligibie. Fepay anytime. Free detsds|
Iniphouse-PM, B08 Post, San Francisco, CA 94109,

$500-5 1000 Monih FIan raisng rabils for us. Free satais.
‘White's Rabbitry. Box S0P, Palm Harbor, FL 33583-0808

mmmﬁﬂrupm.uMTm
How. $1.00. American Rabbit Asan_ H1, P.O. Box 426,
Biaamington, |llingis 61701

EARTHWORMS, LIVE BAIT

FREE Lierature, Raise Fishworms, Crickeis. Redwonms—
1000-58,55, 5000-542.50. Book on How and Where to Sell
with Order. Carter Fishwonms, Flains, GA. 31780.

OF INTEREST TO ALL

e LA L A LLL LY KL L LR S —

STATE LOTTERIES! How To PLAY and WINII WINNING
SYSTEM. $3.00. Moody-3PM, 5§ Codman Park, Roxbury. MA
a211a.

D Fiiz Diel. Wo Exercies! — $3.00 — Guaraniond!
Pacilico, Bax 1015, Mational City, CaMomia $2050

BAVE Money. Get Gur 107 Inflabon Sioppars, $2.00 And
Slamped Addressed Envelope: Dorseys. Crown Colony.
Lamioni, iowa 50140

BTOP RAPES AND ATTAGKST GET THE MEW POCKEET
SIZE EMERGENCY ALARM WITH LIGHTI! $9.95 - Fing
Special Enlenvises, P.O. Box 23975, Balbmore, Md. 21200

GET 1001 Thangs Freal Inczeditie Book Tells How. ﬁﬂﬂ
Postpaid, Guaraniesd. Act Mow. Harbor View Marceting, 147
Woodbing Avenue, Norhport, Mew Yok 11768,

T35 WAYE 10 lower the cost Of your phone sonoe. Send
§150 + .50 and  handing.  Threshald
Commumications, P.0. Box 510842, Sal Lake City, UT
B4151-0842.

TBKING What to Bring 7777 Ghackbs! ios Beginnors 53,00,
AFT-1, Box 325, Gakveston, Texas 775530325

SAVE MONEY 15 sasy ways, 52.50 and SASE. Wesioo,

P.O. Box 7511-5, Salt Laks Ciy, Uiah B4107

u ESKIN BELTBUCKLES 514,85,
guararmbeed. Hatands, balfls, wabats, custom made from Ral-
flar, Python or Cobra. Send lor photoaipnces: Shakéshdn
Products, Box 4318, Depl. PM, 5. Daytona, FIL. 32021
TCREDIT GLEANED UP. Obiain visa, MasierCand. Froo
mbrmaton. Biackwood Company, PO Bax  BEB3IF,
Riverside. Calif, 92515,

VACUUM Cleanars Discoum Prices Mew  Hainbow
308 85, Kirby. Filer Queen, , Dedails: ABC Vacuum
Warehouse, 6720 Bumet-PM, Austin, Texas TETST

PRIVACY CATALDG—FREE! Low-profie technigues. As-
=8l protechion. Secrel loans, Now identity, Eden, Box B410PC,
Fountain Valley, Ca 82728,

TRIVIATERLS MONTHLY, hours of Irivia Tun 107 avaryonat

Foesh §7.50 for B isswes, fres sample send SASE to: CALICO
LTO., Depd. 2P0, 8166 Calco S0, San Diego, CA 92128

LOANS 30,0001 Irtarest Free! Regay Anylime— AN Elgi-
bla! Delails Free! Millonaws, Depl. A-40, PO, Box 807, Elk
Girowe Vilage, IL 60007

WISA-Mastercand Guararmeed! Mo insesligatan! Bankrupt?
Bad Credit? Divonced? Mo Problem! Crediimasiers, Box
S07-HAT, Floral Park, Mew York 11002

SLOANSS On Signature To - §100,000¢ Mos! purposes,
‘Write: Elle, Box 208P, Eas! Rockaway, Mew York 11518,

MEED credi cards™ Blankrapt? Slow Credit? Mo credit? Let
us hedp. Call Now! 1-317-838-1712, Ex. C5

BORROW F100-5100,00¢ Instanl Reply! Mo Co-signers!

Rush Stamged Envelops! Fnancial, Box S487(P),
Richartson, TX T5080

DIVORCE

WINNING  Information  $1.000  MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Fonast Lake, MM 55025

MAKE Frignds worldwide through imematonal cormespan-
denca. Details fres! Harmes-Verag, Bod 110660 FPM. Barin
11, W. Germany

ASIAN, European friendship! Free details: Infes-Padlic,
Bax 304PM, Bertingham, Michigan 48012,

BIBLE Questions answared. Stamped envalopa. Bylon,
17167 Bentier, Deirodl, Michigan 48219

UNIVERSITY DEGREES BY MAIL! Accreated Bachelors,
Masiers, Ph.D.s.. Free rewealng detais. Counseling, Box
1T-MP1, Tussin, Californéa S2680.

WORLDWIDE Friends. Free inlormnation. Femina, Box
1021UM. Honokaa, Hawai BET2T

WANTED MISCELLANEOUS

BUYING Tungsten Carbide. Tungsien, Molybdenam, Gifeer
Baoider, Siver Comacts, Gold, Platinum. B00-321-6914 Ohio
216-531-8333 collect

GOLD, Sitver, Platinum, Marcury, Taniakim. Samples eval-
uated free, Ore assaying sanioe. Call Wholesale Terminal ol
Frea: 1-800-932-1010.

SCRAP SILYER CONTACTS, FORKLIFT CONTACTS,
Silver Solder, Sterling. Gold Plsted. Robert Leszczak, 652
Myrtie St., Elcabeth, MJ 07202

FOR SALE MISCELLANEOUS

FLAGS-AN Types. US, Stale, World Mations. Marmna, His-
toric And Custom Made. Catalog 51. Broward Flag, P. O. Bax
B5G3-P, Ashevilla, N.C. 26814

HEARING AIDS

HUGE SAVINGS Eliminate Dealer Markups. Free Trial
Batteries Wholesale. Terms Arranged, Call To# Free 1-800-
AZ3212. Or Wite: Lioyds-PMC, Rookford, B 61110

SAVE Hall Buying Alds by Mail, All Major Brands Avalable.
REA Company, Bow 364, Bridgeport, Ohio 43812

FREE HEARING AID CATALDG - Save V& by maill Write:

‘Moneyphavers”, B530-PM-1, Langdon, Sepulveda, Calilomia
91343, NOT aold in Calilormea.

TOBACCO

CIGARETTES - Roll Your Own Custom Tobaccos, Paperns,
Fiters, Roling Machines, Accessories. Free Catalog And
Sample. Green Rnver Tobacco, P.M., Box 1313, Owenshoro,
Karucky 42302

PIPE SMOKERS-LOOKING FOR THAT SPECIAL
BLEND? Send loday for your FREE CATALOG of our Cus-
tomer-Proven, Custom-Blanded lobaceos. Fully Guaranbesd |
Osd Ena Tobacco Company, 43200 Maybeld Road,
Clevsland, OH 44121

BE your own kwryer. Prepare for your farmilies security by
wriling your own will. An attorney prepared bookies and com-
prehenssve lorme show you how. Satsiscton- Guaramteed.
55.00: Wills, 713 Vigil 5t., Parkarsburg, WY 26101

UNIVERSITY DEGREES BY SPECIAL EVALUATION o
EXISTING Job . Educalion. Achievement. Fast,
Inexpensve. Call (B14-863-1781). Or Wrie: Box 13151-T1,
Columbus, OH 43213

ORIENTAL singlgs seek comespondents. Free inloemation.
Filam, Box AJT10, Chicago, Hinois D680

REMAILING SERVICE

SCIENCE & CHEMISTRY

1985 CHEMICAL CATALDG Lab Equipmeni-Glasswane
5100 Refundable. Scienlific Supply, P.0O. Box 480, Rangar,
TX 78470

1985 CATALOG, 200 pages. Thousands of chemicals,
glasswane, sciencwhobby  eqguipment. 5200,  Memsll
Scientilic, 1665 Buffalo Road, Rochaster, New York 14824

LABORATORY Cnemicats. Glassware— Apparaius, Cata-
logua §1.00. Deluxe Scentlic, 834 5. 13 Streat, Maniiowos,
Wisconsin 54220

TRAUSTWORTHY, confidential, reliable forwarding remad-
ing. Diamond-H, Box 1284, Caddo, Texas TH029

DHENEY arhs! shows you how 1o araw. First easy lesson
FREE! Gat yours today! AVIES-PM1, 1014 MNorth Wagh,
Santa Ana, CA 82701

TERAMROCK SEEDS (144), And Lucky 2-PENNY From
IRELAND, £5.00; Box 40, Circleville, N.Y. 10915

FREE Promaolional Albums, Concarl Tickets, Shereos, sic.
information: Barry Pubkcations, 477 E2nd Streed, Brookhm,
MY 11209
“WMORAMONSM's TRAGIC TRUTH, Stamp apprecisied.
Asirid, Box 577, Graenwood, Texas TE24E

GOVERNMENT SURPLUS

15 it Tree You Can Buy Jeeps For $44 Through tha LS.
Goesrnmand T Gat The Facts Todey! Call (312) 742-1142 Ext
T3,

G, Surplus, Hunting and Camping Eguipment. 56 Page
Catalog $2.00, Red Bank Arvry Navy, 12-M Monmaouth Strest,
Amd Bank, M) 07701

“GOVERNMENT SURPLUS™ JEEPS 530.007 5 000,000
Rems! Complele nformation Your Arsa. 1985 OFFICIAL
DIRECTORY. 5200 (Cuarameed). Swplus, (AE31), 4620
Wisconsin Morhwest, WASHINGTON, D.C. 20016

MILLIONS OF SURPLUS BARGAINS! Jeeps included!
Mary 1% orignal cost. “Natienwide Govemimen
— 3200 (Guawanteed). MSPOSAL, Box
WASHINGTOM, DC20036.

LOANS BY MAIL

b B e e L e S
FAST Action Loans' No Callatesal' Mo Casigres? Financaal,
Box 192660, Birmingham, AL 35210
LOANS By Mai Guaranieed! Borow Any Amount! Free
Dietaits, Applcation Fushed! Creddmasters, Box 507-PP,
Floral Pask, New York 11002
T BORROW 325,000 overmignt. Any Purpose. Keep indef-
niely! Free Repon! Success Research, Box 19738-AM,
Indizmapoks, Indiana 46213,
TMONEY Protlms? Free Book describes Loans, Lash,
Gowernment Grants, Other banedits, avadable 10 individuals.
Wile: Associates, Bos 98-Ad4, Brookhyn, Mew Yok 11235

197107-AM,
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REMAILS £1.00. Garaid's, Box 167, Ball, CA 50201

FORMULAS, PLANS, ETC.

ANY FORMULA $10.00. Catalog $1.00. J. Belon, Box 568,
Chicago, BOGS0

CONFIDENTIAL Remail, Mo Records 31,00 Per Bem. P.OL,
Box 583, Madison, Oh 44057-0583

FREE Ramailors List. Agants Meeded, P5, Box 29658, Sen
Anfonig, Texas TE225

MAILERS CHOICE Saves Monay. Privacy, Depandable,
Reasonable. Bax 504, Marth East, Md 21801

HATO MAIL FORWARDING Dependable service nalional-
Iy and inemationally for 27 years. Wrie: NATO, Box 1418,
Sarssola, Fla 33678,

DEPEMDABLE. Conlidential Remading. Postal Shoppe.
3559 East 900 Scuth, Sal Lake City, UT 84111

UNLISTED ADDRESS Dwmcreel and confidental. Remail
£1.00 Single. Mail Forwarding Sersce. B050 5. Main,
Housion, Taxas 7025

MONEYMAKING FORMULA CATALCHG $5.00 (REFUND-
ABLEl): GWA3J, Box 193, PBrookfold, Wisconsin
S3005-0193,

SMOKE Formulas 19 Formulas 15 Coloms Bonus: Make
Your Own Fuses 5500 and SASE. Formulas, Bow 5563,
Spring Hill, Flonda 33526

SPECIAL SERVICES

INFORMATION On  anything. Ferguson  Research
Spaciafists, B)-15 Woodside, Woodsids, New York 11377

“RESEARCH UNLIMITED - inirrnation and research on
any subject, PO Box 04, Beaumont, TXC TTTOM. (408}
BEO-4520

CONFIDENTIAL Mail AmcaivingForwarding. Mail Drop,
Box 18035PM, Oriando, FL 32860

MISCELLANEOUS

HEALTH, VITAMINS

HEART Bypass |5 Mot The Only Way! Information $10.00:
Heash Research, A4 Box 420, Denison, Texas TEO20

ORMAMEMT AL Iron Designa, Book of 1600 beauthd prac-
tical desgns for railings, columns, #c. Free Lierature.
Cunningham, Box 20005, Salt Lake City, Utah 84120-0005 —
— (3081 Soulh 3200 Wesl)

OME Frea Wond. Seven issuas 52, Box 140247, Dallas, TX
73274

CENTRAL VACUUM SYSTEM. AN components avadkabse
wholesale. Works with any brand ubing system. Easy instal-
labion, Deladed |rsbructssng, Vetu-Klesn, PO, Box BE7D,
Richrnand, VA 23235 (B04) 276-0260 Collect.

HEVER woary again about gefling caughl in the dark! Cur
e gl tuirns on 85 5000 85 the powar Tails. Just plug the unit
b any waall outhet arvd leave it thers. i's abways on outy. Has
special batteries that recharpe automatically. Also, features
an on-off switch. 5o @ doubles as a porlable Hashiight. Criy
£13.95 plus $2.00 Handling Change. For iree catalog of many
g iems send your Mame, Address, City. State and Zip Code
1o H & A Smith Sales Co., 2418 Benmnglon 5., Houston,
Texas 77083

BACK PAIN?T Send jor free back suppor aids catalog. The
Back Calalog. One Lameay Road, Bylield, MA 01622

BRAIM FOOD! Powerlul aigae extract helps reviahire phys-
ical and memal alartmess, Free Brochure. NNC Labs, Box
TaPy, Mammick, NY 11566

WHEN ILLNESS STRIKES. Homa care for your loved one.
COMPLETE GUIDE. Detsiled and illusirated. Money back
guaranies. $14.95 postpaid Ci. res, add 7% sales ftam,
Autumn Leaves Press, 110 Malletts Lana, Mew Milford, Cf.
06776

REPAIRS & SERVICES

TRUCK MANUAL — Crer 2,500 modets of nucks and vans
Trivm 1574-1983. Detailed dagrams puts step-Dy-ste) insiruc-
ions help you repar and mainimin your bruck. This manual
includas ol popular rrakes of Wucks and utility vans phes the
riew mim trucks, Sand for Book, [#B-1503-527.50), PO, Box
1014, Radio City Station, Neéw York, NY 10101




Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the 5th day of the 2nd preceding month for the issua in

which the ad is to appear. See Head of Classified Section.

HOW TO COUNT WORDS: Name and address must be included in counting the number of Words in your ad. Each
initial or number ueed counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 100192 8 WORDS.
Zip codes are not counted. Phone #: 2 Words. Symibols used as keys are charged for. City or State count as 1 word
sach: New Brunswick, New Jersey: 2 words. Abbreviatons such as C.OD., FOB, RPM, USA, PO, 547,
16mm ara counted as 1 word. (P.O.Box 392 counted as 3 words) Webster's Intermnational Unabrdged Dictionary
will b used as our autharity lor spelling, compound words, Hyphenations, abbreviations, elc. Please make checks

payable to POPULAR MECHANICS.

224 West 5Tth Street, New York, N.Y. 10018  Order
Classified Advertising Dept. [212) 262-4825 Form

JB5
Only $62.50 for 10 word minimum

$6.25 each additional word

BOLD FACE CAPS add
§1 per word

{First Word: Mo Charge For Bold Face)

Remittance of § is enclosed o cover insertions{s) in the issue{s). Classification
l | | | | |
Mo Charge for CAPS | 2 [ | & | s | & | 7
] | | | | l
[ Te I 1055250 [ 158875 [ 12-575.00 | 1358135 | 14-587.50
| | | | | |
15-590.75 | 1e-$100.00 [ 17-8106.25 | 18511250 | 18-g1im78 | 20-$iz5.00 [ 2-gizizs
] | | | | |
22-5137.50 | z3saa.75 | 2¢-5150.00 | 25515625 | 2&-s16250 | #r-s168.75 | 28-5175.00
| | | | | |
20518128 | 30518750 | 21515278 | 32.5200.00 | 23.520828 | 3as2250 ECE AR
| | | | | |
36-5225.00 | ars23.2s | 38-s237.50 | 39-5242.75 | #o-$250.00 | #41-5256.25 | 42526250
| | | | | |
13526075 | sas275.00 | as-s281.25 | 45-5287.50 | a7-s393.78 | ‘ss-3300.00 | 45530625
| | I | | |
S0-§312.50 | si-ga1a7s | sz-3x25.00 | 53-5331.25 | s4-323750 | 55334378 | se-saso.00
YOUR NAME PHONE:
(PLEASE PRINT)
FIRM {NAME IN AD)
YOUR ADDRESS
cITY STATE ZIP
DATE: YOUR SIGNATURE
(PLEASE PRINT OR TYFE COPY » FOR ADDITIONAL WORDS ATTACH SEFARATE SHEET)
DRINKING WATER PURIFIERS CHOCOLATE CHEESECAKE - Surpviss sveryone with this BEEAMAKING, WINEMAKING boer malts, wing concan-

PURE WATER for penmiss @ galion. Prowen Tachnology,
build with hand ioois. Plans §5.00 io; Ewnmaﬂu:ﬁﬁl‘ﬁ
Laredo, TH 78042

GARDENING & LAWN CARE

LEARN Gardenng and Landscaping at homa. Free book-
lat. Litatima Caresr Schools, Dept. A-150, 2251 Bamy Avenue,
Los Angeles, Calfomia S0064.

GARDENING BREAKTHROUGH! lnexpenswe, Rewlu
tonary MULCHING DISKS. Brochwe Fushed Free.
Ponerhousa, OWF Ranch, Skalook, Okla. 74070

GREENHOUSING'GARDENING— Free Supply Catalog
.. . Greenhouses o Hand Tooks, Gathic Anch Greenhouses,
P.C. Box 156P, Mobile, AL 36833

FLOWERS, PLANTS & NURSERY
SUPPLIES

GINSENG! GOLDENSEAL| Profilable plams. Have chosse
sonds, roots. Froe informabon, K. Coling, Viok, owa 52350

RECIPES, COOKING, ETC

PEANUT BUTTER LOVERS - Faor 25 different recipes
meade with peanut butter. Send $3.00, phas SASE to: Blar, 234

Asnby Fosd, Upper Dasy, PA 19082

MONTAMNA MOUNTAIN RECIPES, Ruby Reer Sbew,
Greenhom Chili, 4 Others, Cuaramesd 3200 SASE. Box
TSP, Diflan, Montana 53725

AUTHENTIC Maxican Recipes Send 8365 + 50 PH o
BC, P.O. Box 11678, Tucson, Afizons B5734

SUPER Deep (hsh Pizza cassmole plus twh Surpisi rsci-
ped. $2.00 and SASE. Arrasmith, 172 Dixie Plaza, Richmond,
Ky. 40475

WORLDS GREATEST TACO'S! Oid Taxas famiy recipe.
$3.00, SASE. Magnum Publications, G860 5 Spencer, Las
Vegas, NV, B§118.

BAKIN' WITH BOOTE - Orange Aum Cake - Bowbon Balks
- Grasshopper Pie - 15 Favorites $3.00. Private Collection,
T250 Auburn Bouleverd, Sufle 149, Cilnus Heights, CA
G5610

unugual treal. $2.00 ples SASE. Recpes. Depl. PMRO, Bax
40855, Memphis, T, 38174,

SUPER BUT SIMPLE Sandwiches, 75 reopes $3.00,
Helen Hansen, 12114 E Dodge, Dept PR, Otisville, M
ABARS

CHINESE FOOD! Conkbiook b gave time and mondry with
all your laworites, surpnss yow farmly oday, $5.00. M & J
Lopes Co., Box T4, Jersey City. N.J. 07302,

HEW! MICROWAVE COOKING GUIDE. Helphd Hints,
Dalicious Recpes. Roastng Charl. Only $4.65 KIMBERLY
PRODUCTS, §70M Stony Lane, Wickiord, RI (2852,

HAWANAN SHORT RIMBS. 24 debcous recipes. £3.00.
HMA, 1750 Kalakaua, Suite 352T7P1, Honolulu, HI BE826

TEN unigue pee recapes. 52.00: 168 5. Lincoln, #18. EI
Cajon, CA 2020

FUDGE 20 recipes $2.00. Modar, P.O. Box 178,
Ficheyville, Perna. 15158

FREE CASSEROLE GUIDE with Soup Cookbook & $3.50,
Rabingon's PM1, 80 Cansan Street, Hartioed, Conn. 08112

WINEMAKING, BEERMAKING. ETC.

WINEMAK ING-BEERMAKING-GASOHOL. Free Supply
Catalng.  Yeas! Equipmant. Confinertal, Box 168PM,
Casselbary, FL 32707

WINEMAKERS-BEERMAKERS— Frew Catalog  Fast
Senice—Large Selection; Kraus, Box T850-L., independenca,
Mimeouri B4053.

FREE BEERMAKING BOOK Plus Catalog. Finast Equip-
mand, ingredients. Fully Guaramesd. 5P Bor T84-M, Chaped
W, MC 27514

WINEMAKERS-Bearmakers: Froe Wustralod calalog of
suppas. Semplex, Box 12ZE76R, Minneapolks, Mannesola
S541 20278

BEERAMAKERS OMLY! Fres Catslog Mewsiatier.
Willlama's, Box 4618, Oakland, Caliloma B4604.

FREE ENCYCLOPEDIA Winemaking, Baermaking Sup-

phies, Equpment, Ingrechents, Vynax, P.O. Box PMI15488,
Rochmsier, MY 14615

frates. yeast, books, barrels. Free Catalog. Mourtain Cellar
Supplies, ME B Weaverville Hghway, Ashewlls, M.C,
2B

WINEMAKING HOMEBREWING HERBS SPICES FREE
catalogue. 1535 Windsor Sireel, Comwall, Orilano MEH NG

BEERMAKING-WINEMAKING Werte 1. Free
Vingyard & Brew, P.O. Box 400-B. Saul Se. Mare, HI
49783

WINEMAX NG BEERMAKING, Equipment. Supphes. Frea
Catalog, Larga seleclion, lasl service. ASC, P.O. Box 335,
Barayn, lllingis G402

MAKE QUALITY BEER. Wine. Frees catatog. Village Store,
Box C-51PM, Wesiporl, MA 02730,

WINEMAXERS-BEEAMAKERS Frash Stocks, Fasi Ser-
wica, Frea Calalog. O Brens. Box 2840, Wayne, IL 60184

BEERMAKERS-WINEMAKERS. LARGE SELECTION,
LOWEST PRICES. FAST SERVICE, HOMEBREW, BOX
158M, HASLETT, MI 48840

BEER LOVERS—Braw your own, Dahicrous! inexpensive’
Frea calalog Bear Gear, Box 25083M. Lansing. Michigan
AR

WINEMAKING' BEERMAKING, Equipment, Supplies,
Large Setection, Fast Service, Fres Catalog: ASC, P.O. Box
335, Barwyn, lncna 60402

BURGLAR ALARMS & HOME
PROTECTION

TRIPLE ¥YOUR COST SELLING LOW COST ALL PUR-
POSE BURGLAR ALARMS, BROCHURES 5200 SAM-
PLES. B TILLMAN CO., P.O. BOX 214030, DEPT 12,
DALLAS, TX T5221

STRENGTHEN deadboll mstallghons. InstuchionsDha-
grams. $2.00. C.A. Leonard, POB B85 Bastrop, Texas
TREDZ

PROTECT YOUR INVESTMENTS AND VALUABLES wih
naw anh-thaft kit includes tungsten carhide engraving pen,
recond forms for keeping valuatis sedal numbers, and o FREE
diocr alarm with secuity chain fof ardanng now! Send $8.85 4
$1.00 posiage io; Cypress Enerprises. 5415 Ballawe B,
Suile #1230, Bellaire, T, 77407
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In 1810, we marvelled at the
ice sleds of Friesland, Hol-
land. The rider sat on the
sled with its broad wooden
runners and pushed along
the ice with a pair of pikes.
The Friesland winter festival
still features the sleds.

Alr to air
% | This month 75 years ago, we
| reported tests firing light ar-

{tillery from an airplane to
I \shoot a balloon target. With-
=——ir a year, America was plac-
ing special cannons on mili-
Hnlllnd‘: unique sied run.  tary airplanes.

50 YEARS AGO: January 1935

syl | Hail to the Queen
| e «._ y |1 Fifty years ago this month.
\ (__‘)1[}{ LAE 1) the Queen Mary was under-
| P <11 AN .'“ e 0 going final fitting at John
\ “1_{_ VI:"K ' Brown's shipyard in England
| ;."‘._'_;i_' il before launching into the At-
7 JAN lantic for her maiden voyage
|, = ¥5 CENE to New York. The 73,000-ton
%, e aquatic colossus was

powered by four engines to
cruise at 35 miles per hour
| under more than 200,000
© | hp. The Queen saw 32 years
{ of mransatlantic service, and
| her popularity and profitabil-
ity as a shipshape means of
bridging the continents gave
rise to a seagoing sister,

Mary Is about to sall. Queen Elizabeth.

| The 19605 were upon us and
U L AE% q Popular Mechanics, in mark-

i

ANIC

X #‘ECH 'r' long will be remembered as
s R B the most revolutionary car to
i _'-L cade was over, Ralph Nader
1 would draw attention to the

—_zcmoM | Cars for a hot decade
ing the vitality of the auto
industry, noted that "Corvair

.FJ, hit the ﬂmgrican automotive

| scene,” But before the de-
Corvair's poor safety recond
_d-and Americans would stop

& buying it We also
; ) showed Ford’'s Falcon
ks ABOT 2|  andnew DeSotos—both

ETLL

I 2 . L8 imes r_': of which were taken off
m“‘ o= the market by the close of
ew cars for the 19603, the decade.

America’s first steel light-
house was under construc-
tion off Mackinac Island,
Mich. The $250,000. eight-
story, £00-ton tower was
also the first with an alumi-
num-clad lantern and lan-
tern deck. It was also one of
the last of its type bail
Open construction  invited
wind damage to the tower.

Wright brother takes stall dive

Wilbur Wright turned off the | he suecessfully demonstrat-
engine of his biplane while | ed that a plane could remain
flying 150 feet above Col- | airborme after experiencing
lege Park, Md. With this feat, | an engine stall.

California race car driver |

C.H. KElein invented an air-
powered harpoon gun that
could fire a lifeline from a
rescue vessel to a trou-
bled boat. The Klein ling
is still in use today.

Sun

Is there anything new under
the sun? In 1835, we told of
a miniature motor that runs
on electricity generated by
sunlight. The only problem
was the inability to store en-
ergy. That remains a prob-
lem with solar power

Backing up

A British inventor introduced
backup lighting for a car.
Shift the auto into reverse
and a light went on with the
word “reversing’’ on its lens.
The wording was dropped,
but we still have backup

lights.

Huge machine practically builds canal itself

duced. The 5-ton rig was
easy to transport and oper-
ate and is sull in service
today in the Southwest. PM

To cut. grade and spread
concrete for building irmiga-
tion canals, a new electronic
digging machine was intro-
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Have another year
on us.

One year n America and we knew.

Our Yamaha outboards were performing so
reliably, our warranty claims were so low,
we knew we could double the limited warranty
on our recreational outboard
motors.

Good for us and good for
you. And the best thing about
our new warranty is you'll
probably never need it. For
more than 20 years,
Yamaha outboards have
been confronting the
world's worst waters.
Often running on inferior
fuels. Often in areas
where routine service
isn't routine at all.

What we leamed m
over 140 countries
was applied to the

R e sl

outboards we spe-
cially designed for
American boaters.
For instance, all
Yamahas go through
a five-stage
painting process to guard
against corrosion and wear.
From the 9.9 hp model to
the mighty V-6 Special, we
put additional zinc anodes
in the water jacket of the
engine. Corrosion at-
tacks these replaceable
anodes instead of vital
engine parts.
You get the idea.
Quite simply, we can
offer twice the war-
ranty because we of-
fer twice the motor.

Expectalot.”

For your nearest dealer call 1-800-447-2882




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




