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HERTZ
LIMITED TIME
SALE EVENT!

CHOQOSE THE ESCORT YOU WAN'I,'
Wi TH THE OPTIONS YOU WANI
=N TAKE $500 OFF. S—

ALL CARS BACI{ED BY: The
Hertz Limited Power Train Warranty
at no additional cost, goodfor 12
months 12,000 miles (whichever
comes first). Ask for full details,

PLUS: The Hertz
Service/Maintenance
Record. Our history of
all maintenance and
repairs.

1981 Used Ford Escort L 1981 Used Ford Escort GL
sm 2dr, hatchbacks. With four ——-ﬂ"'_:— sm 4dr station wagons. With auu;:n ﬂ?;l b
OFF speed stick shift, A/C. pwr lr@_ —9_5 uFF trans, A/C. pwr sleering, pyre e '
steering, pwr brakes, radial 2= ; brakes, bucke! seats, AM ‘-—@ ‘e
tirgs. and AM radio radio, radial tirgs, detuxe intarioe

$500 o1vserouEscont e | SHO0 5 iecs winae, LS
DFF 2dr, halchbacks. With autg - _5 UFF UL s, pwe SIREHNG, pwr L
frans, pwr staenng, ASC, 9— 9

brakes, bucket seats, AM
g Lrabes. rasial fras. ACTou, radio. radial tires, deluxe inerior

Check out our wide range of other makes and models. Including Fords, GM's,
Toyolas and more. All priced 1o sell. All specially selectedfrom only thefinercars y
in the Hertz Rental Fleel. Come 1o Herlz and get what you want in a car, without ”e rt'-z

paying today's high new car prices. Call this toll-free number for the participat- a
ing corporate Hertz Buy a Car location nearest you,

800 654-3131. Sale ends Feb. 2B, 1982. ot all mocels availatis at ait ocations

More people buy quality used cars from Hertz than from anyone else in the world.
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grow with.

Experienced craftsman. . . all-
round handyman . . . weekend do-
it-yourselfer — you've probably
dreamed of owning your oun com-
plete home workshop to let you do
more accurate woodworking. Let's
face it, a few hand-held power tools
just aren’t enough. They won't let
you handle those complex remod-
eling jobs, money-saving home
repairs, or build furniture, cabinets
and other beautiful wood projects.

You should have a big-capacity
table saw, a top-quality drill press, a
horizontal boring machine, a lathe
and a disc sander.

But these five most needed wood-
working tools take up a lot of space,
and could cost you several thousand
dollars more than you can afford.

The Better Alternative

Owver 250,000 woodworkers have
found the better alternative to single
purpose tools. A precision tool that
combines all five of the major power
tools into one multi-purpose unit ., .
at about ONE-THIRD the cost and
taking less space than a bicycle.

It's the amazing Shopsmith
MARK V. And even if you have
unlimited space and money, it can
outperform a shop-full of individual
tools, because the skill and ac-
curacy are built-in.

This ingenious woodworking sys-
tem is powered by a rugged 13.5

The Shopsmith MARK V — the tool to start w-lth

Now you don’t have to spend
a fortune to enjoy a
complete home workshop

\M\ kT L -_"!-*-

TS

. the system you
it's a 10" table saw, a 16" ueﬂical drill press, a
horizontal boring machine, a 34" lathe and a 12" disc sander.

amp motor that develops more than
2 hp. That's more than enough
power for the toughest jobs. An
exclusive speed dial even lets you
change operating speeds without
turning off the motor.

After a little practice, you'll be
able te change from one tool to
another in 45 to 20 seconds, And
it's simple enough for a beginner to
learn to use, but delivers results that
a professional would be proud of.

Get the FREE Facts
by Mail
Without Obligation!

Send for them today!

ith Inc.

Sﬁm The wmrklng Company

Tﬁﬂ Danter Drive
Vandalia, Ohio 45377

I Yes! Please mail me vour FREE Infar-
mation Kit on the Shopsmith MARK V.,
and facts about Shepsmith’s exclusive
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WHEN ITS TIME TO QUIET DOWN
AT THE END OF THE DAY. EVEN A FIRE
TURNS TO RED.

JOHNNIE WALKER RED




- gure_- _worth keeping
so it’s worth ge uine GM parts.
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And genuine Mr. Goodwrench
good service.

He knows how to analyze problems. Fix them, And get me rolling again. Fast
And he can get genuine GM parts. To me, it's important
to keep my GM car GM all the way through

I'd expect to pay more, but | find that Mr, Goodwrench 1s committed
to reasonable prices—he has pledaed to be competitive with other places
| can go around here for service. Besides that. he gives me
a written estimate on request so | <now what I'm spending before
I've spent it | hke that

So keep that great GM feeling with genuine GM parts at

participating independent Mr Goodwrench dealers
selling Chevrolets, Pontiacs, Oldsmobiles. Buicks, Cadillacs,
GMC and Chevy trucks.

H-‘ $E;r-.:f
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LETTERS
TO THE EDITCR

Those super-slippery cars

I read with great interest Rich Tay-
loer's article on automotive merody-
namies (Searching forthe Perfect .10,
page 76, Sept. 81}, | was very happy
for the recognition of my late
father's work.

Your readers might be interested
in seeing a car similar to the one
Rich mentions (photo below}. It's a
Citroen DS-19 that | modified 15
vearz ago to wverify my father's
experiments. Note the tailfins. They
moved the center of pressure rear-
ward, thereby stabilizing the vehi-
cle and making it insensitive to side
winds. [t was a remarkable car to
drive,

Today, we achieve satisfactory di-
rectional control and stability
through other aerodynamic means
in place of fins.

However, whila they may re-
sult in more acceptable styling,
they do not represent true aero-
dynamic stability. That's why we

ing talifing for serodynamic experiments.

need—and have—vertical stabi-

lizers on airplanes, Congratulations
on a fine article.

[IRMIN O. KAMM

TOWACO, NJ,

Irmin Kamm ix the son of Prof.
Wunibald Kamm, the noted (German
aerodynamicist whose pioneering
sltudiez more than L0 years ago
helped to fay the groundwork for
modern research on low-drag, high-
mileage economy cars.

More fly-in fun coming
[ enjoyed your Notes from the Editor
column in the November "81 issue
{page 16). I'm glad you liked ocur
EAA Fly-In at Oshkosh, Wis., as all
who attended seemed to.

Your readers might like to know
about another aviation convention,

not quite as large as Oshkosh, but
very friendly and lots of fun. It's the
EAA's week-long Sun 'N Fun Fly-In
to be held this spring at Lakeland,
Fla. The dates are March 14 to 20.
This event is sometimes referred to
as “"Oshkosh South.”

Support of progressive magazines
like yours is essential to the success
af the little mar in his continuing
quest to fly. Congratulations for
putting cut such a superior maga-
zine for so many years,

RUSTY HARDING
EAA CHAFTER 99
VERQ BEACH, FLA.

Thanks for the kind words; we'll be
following the Sun'N Fun Fiy-In, too,
For readers who may have missed it,
a report on some of the most out-
standing homebuilt sports planes
From the Orhkosh Fly-In appenred
{ast month (see 12 Hot, New Sports
Planes You Can Build, page 78, Jan.
‘82 ). Also wateh our upcoming issues
Jor an article on the latest in wltra-
lights.

Yes, the Goose really flew

We greatly enjoyed Charles Barton's
article on Howard Hughes's Spruce
Goose (The Day the Goose Flew!,
page 114, Nov, '81). It was very good
and brought back many memories,
as my husband, Harold Huntsman,
was the engineer for the radio news
team on that eventful flight.

They were the only radio news
people allowed on the plane and
were covering the story for all radio
stations on a pocl ba=is, Jim McNa-
mara was the announcer, and Har-
old ran the tape recorder.

ETHEL H. HUNTSMAN
CONCORD, CALLIF.

Where did Charles Barton get his
information that the Spruce Goose
actually Rew?

I was stationed in San Pedrointhe
'40s and lived in a house that over-
looked the bay. From my window, 1
could see every stick they put into
the plane.

I watched the pile of lumber taxi
from San Pedro to Long Beach and
anyone who saysit got off the water
should have his eves examined—or
maybe hiz head. [f you ean show me
one photo of it Aiving, I might change
my mind.

CECIL MOORE
SGT., USA (RET.
MONROEVILLE, N.J.

The photo we published with the
article (reproduced below) clearly
shows the Goose airborne. Many
obgervera, both on boarvd and nearby,
also confirmed the liftoff. Perhaps

The Spruce Gooss barely—but unmistak-
ably—airborne In Sen Pedro Bay, 1847.

pou were too far away, or too high up,
to notice the separation hetween the
hull and the water.

Can anyone help?
Your article The Prinsendam Fire:
History's Greatest Sea Rescue (page
102, April "81) was spellbinding. As a
writer, I am attempting to get in
touch with one of the female survi-
vors to do an article on her experi-
ences. | wonder if any of your read-

ers could help me.

DOROTHY C. LYNCH
o ROSLYN CRESCENT
WINNIPEG, MAN. RIL 0H8

Forty-five minutes to Tokyo?
Having read your article on the air-
port launch system proposed for the
space shuttle (Tech Lines, page 175,
Sept. '81), 1 offer what I believe is a
much simpler way of petting into
space.

Why not just fit a Boeing 747 or
similar large jetliner with auxiliary
rockets? The eraft would climb to
maximum altitude on its jets, then
switch over to rockets for orbital
flight. Once it was clear of Earth's
atmosphere, such a rocket liner
could make the run from New York
to Tokve in about 45 minutes.

MITCHELL McCLURE
BIG PINE KEY, FLA.

Intercontinental rocket liners may
be an infriguing thought for the
future, but the shuttle iz degigned for
extended work in space and, because
of this, requires highly sophisticat-
ed—and necessarily expensive—
technology. ™

POPULAR MECHANICS




Sears goes
nose to nose with

the leading competitor.

The Sears Craftsman 20-HP Full Featured Garden The comparable model of the leading competitor’s

Tractor gives you all this: garden tractor gives you all this:

B Smooth-operating hydrostatic rransmission B Smooth-operating hydrostatic transmission
B 20-HP twin-cylinder engine W 19.9-HP twin-cylinder engine

B Hydraulic lift for controlling attachments B Hydraulic lift for controlling atrachments
B Optional front and rear PT.O. (Power Take Off) B Standard front PT.O. Optional rear ET.O.
W Pinion and gear steering; 2 turns lock o lock (Power Take Off)

But the Sears Craftsman also has all these B Power steering; 2% turns lock to lock

other important features:

-__---________q

I want to know more about the I
complete line of Sears Craftsman

Full Featured Garden Tractors. I

Send me the facts, Mail to: FF Tractor, |

Sears, Rocbuck and Co., Sears Tower, i

ES’C 2-0-':’4- Chi.l:ﬂgﬂl IL EVDE'B*- l

B Gives you an average of 10% more
horsepower at the drawbar than they
do...More power where you need ir.

B Sure stopping . . . because the hydro
control returns to neutral as soon as
vou hit the brake.

B A 3-way seat that adjusts to your heighr, My Fonme )
your weight and your driving angle as well. Address

B Three models: 18, 20 and the most powerful | iy County I
gas-powered garden tractor you can buy, 24-HP. | st Zip Area Code/Phane |

B Only $4,499. Abour $697 less than the leading | Sears stane clusest ta me |
competitor, based on an October 1981 market survey® | For power and performance Sears |

£ Sears, Aostuck and Co. 1982 I A W RN o) | oz You can count on | ©€ars I

Axgilanle & mos! Sears redsd slores: -markal survay of 23 cealars

Prices apply onby 30 the contnantal Urded States. Pricas vary by deaber Y L L L




PM ELECTRON

Canny calculators

If you need a programmable calcula-
tor, Hewlett-Packard has just come
out with two new ones—the HP-12C
and the HP-11C—that we think are
super. The HP-11C is a full-feature
scientific, and the HP-12C is a finan-
cial model.

First thing that impressed me
about these calculators was their
styling. They are both slim enough
to fit in a shirt pocket, and they're
complete with liguid-crystal dis-
plays. And one push of any of their
inzcribed buttons reveals the quali-
ty click-click feel of the kevboard.

It took a few calculations before 1
discovered another enjoyable fea-
ture—thizin the LCD display. These
calculators display numbers as you
probably learned them—complete
with commas. They're two of the few
caleulators on which it's hard to mis-
take 1,000,000 for 10,000,000,

Both models feature 200-line pro-
gram memories. And they both in-
clude all of the special programming
tools, such as indirect addressing,
flags and conditionals, that are
needed for the most complex pro-
gramming chores,

Even used as nonprogrammable,
everyday calculators, their built-in

HP-12C 18 one of two new Hewlett-Packard
programmabie calculators that we lested.

functions make them impressive.
The HP-11C has everything you
might neged in math, engineering
and statistics, and the 12C features
such one-button pushes as com-
pound interest, cash-flow analysis
and internal rate of return.

I had never used an HP calculator
before for any length of time and
wondered how I'd adjust to the
EFPN—Reverse FPolish Notation—
system of entering numbers. These
calculators have no EQUALS (=) key,
only one labeled ENTER,

Todo a problem like 2 % 4, you first
hit 2, then ENTER. Then you hit 4 fol-
lowed by the x key. Sounds confus-
ing, but I found a few days’ practice
made it even easier than the usual

In the days before LEDs, the bright, lit-up,
orange fluorescence of the nixie ube reigned
suprerma. YWe think they'ra still great for circuils
that supply the voltage they need t0 operate
{100+ v.).

Brighter and clearer than today's LEDs, nix-
i@z work as shown above. Stacked inside their
neon-gas-liled shells are cathodes, shaped

Don't nix the nixie

liwa numbers. Each cathode can ba fitindepan:
dently of the othars. This is done by enargizing
the cathode, which causes the fluorescent gas
around it 1o glow (the cathode itsell does not
visibly light up, although the sflect is assentially
the same).

S0 naxt time vou need numbers—think of
the nixie,

algebraic method to which [ was
accustomed.

One problem: | wish HP had
included lights on the LCD readouts.
In a dimly lighted room, you can’t
see even a hint of these displays.

All in all, the HP-11C (3135) and
the HP-12 (2150) are great values, Of
course, those are list prices; hunt for
bargains.

Loudmouth clock

Radio Shack's new VOX Clock was, |
thought, only a gimmick. After all, a
talking clock? But its conversational
delivery can charm you.

A cube of less than 3 inches, with a
blank, silver grille and button on
top, it looks unassuming. But press
the button and vou'll hear some of
the best voice synthesis ['ve heard
from any appliance.

I'm still not sure if it's just & gim-
mick—but now, | respect it. The
VDX Clock sells for $59.95.

Floppy trilogy
“The Galactic Saga," from Border-
bund, is a series of computer pro-
grams for the TRS-80 and Apple 11
which open new vistas, both in com.
puters and literature. The Saga
began as three computer programs
(“Galactic Empire,” "Galactic Revo-
lution" and “Galactic Trader"), and
recently a fourth (“Tawala's Last
Redoubt™) was added.

The programs follow the rise and
fall—and attempted rebirth—of a

repressive palactic empire. And like
the best in space-opera fiction, most
of the action is seen through one pro-
tagonist's eves.

Inthis case, Julian Dubuque is the
name of the central character. But
the computerist actually becomes
the protagonist in this adventure.

Everyvthing from operation of the
spacecraflt to collecting intelli-
gence reportz—and all of Dubuque's
decisions—are controlled from the
computer kevboard in the war
against the somewhat rotten em-
peror Tawala.

I've gone through all of the pro-
grams and can attest that there's
nothing else like them. No other
computer programs show the depth
of characterization evident here.
And no other form of literature
allows for this wondrous interaction
between story creator and reader/
protagonist.

The programs =ell for §$24.95
5]

apiece at computer stores.
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RGA SELEGTAVISION 690

NOVCR LETS YOU GET MORE OUT OF TELEVISION

RECORD YOUR FAVORITE SHOWS ON
VIDEO TAPE.

If you don't own a video cassette recorder,
you're not getting the most out of television. And
no VCR lets you get more out of television than
RCA’s new SelectaVision 650.

Now you can watch what you ity
want, when you want. With
SelectaVision 650, you'll be
abla to record up fo six full
hours of your favorite TV
shows on a single cassetta. _

Your recording
sources are virtually un-
limited. SelectaVision 650
has a new Cable-Ready -
Tuning System that can be set to include
any of up to 35 CATV channels— 12 VHE, 9 mid-
band and 14 super-band channels.

That's a lot of entertainment. But then,
SelectaVision 650 is a lot of VCR.

It records automatically, too. A J4-day
memory lets you program selections to be
recorded when you're not at home. Preset it to
tape as many as eight different shows. Or set it
to record the same show every day.

With SelectaVision 650, prime time
television is yours any time.

Sarmmlated TV pactune

For the complete line of SelectaVizsion VOR models and color wideo
cameres, wnte 1o RCA Consumer Electronics, Department 32312,
600 North Sherman Drive, Indianspalis, [N 4620]

Eﬂ RCA-Video Equipment
HFE Supplicr to the NFL.

1] &

PLAY THEM BACK WITH SPECIAL EFFECTS.

Ever slow down a rocket launch? Stop a
stampede of buffalo? Or run a mile in less than
two minutes? SelectaVision 650 lets you do all
this, and more.

A new Infra-Red Cordless Remote Unit
gives you the freedom to control special effects
like slow motion, stop action and fast motion—
from almost any point in a room. It also lets you
advance the picture frame by frame. And freeze
it whenever you choose.

That's not all. The new cordless remote also
has a picture search mode that enables you to
locate footage at 9X normal
speed without having the
screen blank out. And a
remote pause for editing
out unwanted material
while recording.

SelectaVision 650.
When you see it at your
RCA Dealer's, you'll see
why no one gives you more VCR than RCA.




IMPORTSGMOTORSPORTS

Show time!

With a thrust, a jab and a chop, the
little Japanese carmakers are trying
to trip up Toyvota. At the recent
Tokye Motor Show, Tove Kogyo
slipped its .32-Cd Cosmo Coupe into
place and had U.5. Mazda dealers
wishing they could have it next to
EX.7s in their showrooms.

Honda Ciy s a three-door hatchback.

Nearby, Honda kicked up a frenzy
with its City slicker. The 133-in.-long
City, expected here in 'B3, was the
star of the show. It is cleverly
designed to fit a 1.2-liter, 67-hp, alu-
minum Four under the hood, seat
tall passengers in the back seat and
gtill have room in the hatchback for
a 5h-ce, fold-up moped that comes
with the ecar in Japan. A bit of a gim-
mick to be sure, but so was Sony's
Walkman, remember?

Just for show

Brace yourselves: Here comes the
“Year 2000" assault, Two-zero-zero-
zero iz going to be the model number
for everything, Volkswagen is first
out—with itz Auto 2000, shown at
the Frankfurt Auto Show late last
year. It's one of the most tantalizing
little cars to grace a display stand.

VW Auto 2000 will be bullt bafore then.

Cosmao comes with
rotary or piston
engline.

[tz coefficient of drag is .25 and pow-
ar ig 45 horses from VW's experimen-
tal, three-cylinder, turbocharged
diesel. As with Honda's City, alumi-
num and various plastics are used to
keep weight to a minimum. Hear
that, Rusty Jonezs!

Big-bore Four

You can tell it's not a 924 —too wide
and terribly agpressive, clearly de-
rived from the Carrera GTS. And
under the hood is a new Porsche
engine, a 2.5-liter Four. [n Europe, it
generates an astounding 163 hp,
which gives this street car a top end
of 138 mph and 0-to-680-mph acceler-
ation in the eight- to nine-second
range, The 1.5, verzsion of the 944
will be available ina month or so and

Porsche B44 Is latesi version of the 524,

probably cause some sorting out in
the 924 line—possibly replacing the
170-hp 924 Turbo.

Detroit GP

Woodward Avenue won't be the only
Detroit drag strip come June 6th.
Plans are underway for a 2.5-mile
Grand Prix course at the river front,
The Formula 1 race will fall just
before the Canadian GP on the cal-
endar. Here's how the "82 season

shapes up:

Jan. 24 South Alnca Jung 13 Monlosal
Mar. 7 Argentna Juty 4 France
Mar. 21 Brazt July 18 England
Apr. 4 Long Beach Auvg. 1 Germary
Apt. 25 Naly (Imola) Aug. 15 Switzarand
May 9 Beigium Aug. 29 Holland
May &3 Monaco Sepl 12 htaly (Monza]
Jure & Detroil Oct 3 Las Vegas

Defending champ is Nelson Pi-
quet, who took the "81 title by one
point last season at Las Vegas.

Metro with muscle

The Metro from BL Ltd. is a pleas-
ant enough little car—in the same
way that the Chevette iz “nice.” If
you have no other way to get from A
to B, they'll get you there. But for
Brits who want to enjoy getting
where they're going, there's the
option of a Metro that's been to
body-building claszes. The conver-
sion is marketed by Frazer Cars Lad,
with the body and engine hop-up
handled by Tickford, the engineer-
ing arm of Aston Martin. The Frazer

Frazer Tickiord Is a hopped-up BL Metro.

Tickford, as it's called, gets B0 hp out
of the 1.3-liter Metro engine and it
moves like a modern—you guessed
it—Mini-Cooper.

Mean, lean Lancia

There's no resting on laurels in
motor racing, se Lancia is after the
World Rally Championship again.
The [talian manufacturer's new ral-
ly car is based on the Monte Carle/
Scorpion mid-engine sports car and
it should be ready for competition in
April. Lanciais one of the Fiat group
{(which also includes Ferrari); for
complete lineup of its cars sold here,
see [mporta "52 on page T5. 7

Lancia's rally car Is stalking '82 title.

BY B
HAR
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Nationwide
taste tests prove it!
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ALL OUTDOORS

Cold adventure

One by one, we rocketed over the
crest of a hill, cranked into a tight
turn on a steep new downslope and
shot between Lrees lining a twisting,
snow-packed trail. Mild forest sun-
light flickered across the drifts, but
at 30 mph the wind chill was still
below zero in the lee of the woods,
and froat was clouding the plastic
face masks of our crash helmets.
Suddenly, & sharp drop launched us
out onto the flat racecourse of a fro-
zen lake. Speeds pushed up to nearly
50 through roostertails of swirling
snow as we headed for a restaurant

A snowmoblle safarl of 600 miles is the
newest driving and sating endurance sport.

on the far shore. It was an introduc-
tion to the new sport of snowmobile
cross-country safaris.

The rolling hills of Laurentian
Quebec were a fitting setting. Snow-
machine sport started its boom
there about 20 years ago as more
and more snow-region northerners
discovered the new machine that
didn't require the skill of skiing and
could carry families out over miles of
white countryside. Then came the
specialized sports of closed-course
racing and point-to-point mara-
thons—contests that were often
dominated by modified hot-rod ma-
chines and factory drivers. Clubs
would gather for an all-day or
evening trail ride. Half a dozen har.
dy types might plan a longer test,
with an overnight camp at a distant
cabin before the run back home.

But now the latest smowmobile
challenge is a scheduled group drive
of several days that covers hundreds
of miles, with preplanned resort
stops along the way. Snowmo driv-
ers can attempt the complete circuit,
or join up for a day or so and then
drop out again. They can use rental
machines or bring their own.

The safar{ iz a natural combina-
tion of the 500-mile marathons and
nonracing jaunts of local clubs. We
signed on for a Canadian run cover-
ing nearly 600 miles of cutstanding

provincial trails during four days,
returning finally to the starting
point. Cur group of 20 men and
women ranged in ages from 18 to T0.
Organizers included Ski-Doo and
Moto-Ski snow machines, O'Keefe
beer and the Quebec Federation of
295 smowmobile clubs, an organiza-
tion of over 500,000 members who
have developed and uze 32,000 miles
of groomed and marked trails.

We found that, to average nearly
150 miles a day and on into the night
for a group follow-the-leader run
over strange new trails, you learn a
lot. Exciting it certainly is, and con-
siderable experience iz necessary.
The drive proved something of an
endurance test, with the challenge
of getting through remarkable
French Canadian feasts at every
food stop and then trying to contin-
ue on at breakneck apceds to a party
at the next resort. What other sport
could put nerve, stamina and stom-
ach to such a test in such pictur-
esque surroundings?

There's no doubt that snowmaobile
gafari caravans will be a success,
though they may require special
training in snow driving through
arctic cold, the French lanpuage,
and pourmet dining and revelry.
Further information is available
from the Federation des Clubs de
Motoneigistes du Quebec, 1415 Est.
rue Jarry, Montreal, Que. H2E 2Z7,
and Peter Ohrt, Bombardier Ltd,,
Valeourt, Que. JOE 2L0.

MNew for nearer home

Some recently announced equip-
ment adds convenience for camping
out, but will work just as well if you
never leave your back vard. Like
many outdesrsmen who are travel-
ing less, Coleman—with its assort-
ment of lanterns, stoves, ice chests,
tents and sleeping bags—now is
turning attention to yards and pati-
o08. The results will be in stores
shortly and include a new propane
yard light, plus charcoal and pro-
pane grills and smoker-grills.
According to & mnew Coleman
Smoker-GGrifl Patio Cookbook, also
available, you can moist- or dry-
smoke, roast or bake, steam barbe.
cue or simply grill with the new
equipment. The grill can cook up to
25 pounds of meat at a time, and an
optional kit will be able to convert it
for smoking. The Smoker-Grill will
take 50 pounds. Accessories include
refillable LP-gas tanks, long-

stemmed thermometer, rib rack,
propane hose and adapter, and hick-
ory wood chunks for amoking.

Indoor heating and cooking with
wood, in a cabin or at home, is cov-
erad in a $2 booklet, Woodburner's
Manual, from Leo Prince, 47 Lochin-
var Rd., Kingston, Ont. K7TM 6RO,
Choosing and installing stoves, pick-
ing woods that give the most heat,
preventing chimney fires and cut-
ting firewood are explained.

And for pleasure-craft skippers
who make their back yard their
boatvard this time of vear, a new
guide to home boat repair iz Hoat
Maintenance by Bob Whittier. [It's
$12.95 at bookstores or from Aztex,
Box 50046, Tueson, Ariz, 85703, Whit-
tier's How to Buy a Boal and Sea-
manshipfor Sportsmen are the same
price from the same address.

Fishing facts from space

Since it was launched last June from
Yamlenberg Air Force Base in Cali-
fornia, a special environmental sat-
ellite has been in orbit to monitor
water temperatures, A scanning ra-
diometer aboard measures and
records visual and infrared imagery
in five spectral channels to evaluate
land, ice, water and cloud tempera-
tures, The Commerce Department’s
National Oceanic and Atmospheric
Administration (NOAA) plans sea-
surface temperature charts that
should benefit fishing and marine
industries, weather forecasters and
sportsmen with information about
where good fishing should be.

Old-time tip

Seientists of the U.S. Army's envi-
ronmental medical research offer
this reminder: The best thing read-
eras can do for older parents and
friends this time of year is to talk
them into wearing a knit cap

indoors, It may look strange, but old-
sters with reduced blood rireulation
will feel warmer all over,
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on the line, better fish Stren.

You'd be the winner right now if only your line had held that
big bass you hooked. Next time, improve your odds with dependable Stren,
from DuPont.

Of all premium lines, only Stren has the best balance of properties
you need to ﬁght the fish every step of the way. And Stren stands up whether
you're in heavy cover or around jagged rocks That's why pros who use Stren
win more money year after year than those who use all other lines combined.
BeavnnnerandplckupaPakofStmn

The best fishing is Stren fishing. QUPOND
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For Do-lt-Yourselfers

TRI-STEEL s Inmovotive housing offers
tha aosy consfruction you've been
locking for and much mae. Cur
homes made of steel cost much
less, are highly enadgy afficien], re-
quire viftually no exterior mainien-
once. Incorporote clearspan de-
sign lor unlirniled intanor fesxEtdlity,
ond the eosy boll-together assem-
bly cuts construchion time. To learn
how you con bulld your TR-STEEL
home yoursedf for jess, contoct ug

g today
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Dealers Wanted

TR-STEEL's “Imaginative Homes”
mode of stesl provice the answet
o he houslng neads of fhe BO's.
They are o low cost. guickly con-
structed and mainfanance frés in-
vestmanl in aither single of mult-
family housing, Due 0 inCreased
garmand lor our homas, TRE-STEEL is
seaking progressive dealars 1o
meel oul Custormnes's heeds. We
wiont sommeong who, with Qur Bk
Ing. can bath sedl and sane. It you
quaiity and would ke fo join the
growing numbst of successtul TR
STEEL Deoiars. contoct us today

PAN

TRI-STER STRUCTURES, INC.
1400 Crescent Denton, TX 746201
(847) 5451384 or 5647084
Reglonal Offices and Mamuioeiunng
Foacilies Thirguaghcn Fv s
© 1981, ALL PGHTS RESERVED

ne of our most graceful and versatile writers, Hans Fantel, has a
byline that's familiar to audiophiles everywhere. His most recent

of many articles for PM is & report on nine new hi-fi cartridges (page
80). Hans also writes a nationally syndicated column on audio for the
New York Times, and his new book, Befter Listening—a Practical

ruide fo Stereo,
was just published
by Seribner’s.
We've called on
Hans in yvears past
to report on such
diverse subjectsas
nuclear fusicn,
atomic accelera-
tors, the Orient
Express and a
probe of Mars,
With his writing
published so wide-
Iy and so frequent-
ly, we were, frank-
ly, amazed to learn
that Englizh is his
adopted language.
A native of Vien-
na, Hans spoke
only German as a

This month's hi-fi layout is the focus of conversation
with Author Faniel and Electronica Editor Shapiro.

young man. He escaped to the United States during World War I, and

only then began te learn English.

He recalls having been enraged time and again over the frustration
of trying to read American newspapers. Some three yvears of persis-
tence paid off with such facility that he became a technical translator
for the Air Force and for the Library of Congress, and, later, editor of

Stereo magazine.

It’s mot the usual path to becoming an American writer. but in
Hans's case, we're happy it worked.

Cover model: Latest fashion for divers.

Think you could breath a gas mix-
ture containing only 3 percent
oxygen at a pressure of 350
pounds per square inch—and sar-
vive? That’s exactly what divers
lived on as they recovered some
290 million in gold from a ship 800
feet underwater (page 84). Divers
learn to work in that hostile envi-
ronment at such centers as the
Professional Diving School of
New York, where cover artist Ed
Valigursky obgerved trainees in
action (photo). A brand-new hy-
perbaric chamber system there
can simulate dives greater than
1,000 feet, helping prepare divers
to push the underwater frontier
deeper than ever. ™
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New from NRI!
The first at-home training in

videocassetie recorder
with exdusive vide __

Learn Yideo/Audio
Servicing. ..includes RCA
state-of-the-art VCR, NRI
Action Video lessons, plus

full trai in color
and audio repair.

Now, you can learn the hottest, most
wanted skill in home entertainment elec-
tronics.... servicing and repairing videocas-
sette recorders and video disc plavers. Well
over 2 million units have already been sold
and the demand is just starting! Already,
qualified VCR technicians are in short sup-
ply...people are waiting up o a month for
YCR repair. Good jobs at pood pay are
» going begging. And NRI can get you in
on the action with convenient and effective
al-home training.

Choice of Specialized
Training

NRI offers you three Master Courses
in Video/Audio Servicing, each mm{plﬂe.
gach with equipment and training for the
spectalty you want. Each course thoroughly
prepares you for color TV plus audio and
video equipment. Then, you take the spe-
cialized hands-on training on the equipment
you select.

r 5

You can et specialized audio
experience as vou build vour pwn
AM/FM stereo svstern complde with
speakers. Or gain real bench ex
pedence with hands-on 1%
training as you bulld 4 25
(diagonal) Rully-computer
ized, programmable color
TV and professional e
instruments. Or train with
wour own RCA viden -
casette recorder and NRITs |
exclusive Action Video ser-
vicing lessons on videotape, ES

State-of-the-Art YCR

This modern YCR features high-tech-
nology design with electroniz pushbutton
tuning, remote control, three recording
speeds with up to 6-hour capacity, high-
speed visual search, built-in clock /timer,
memory rewind and audio dubbing capa-
bility. Direct drive motors and azimuth
recording give oulstanding picture
reproduction

[t's yours to keep. as part of your
training. You'll not only use it 1o leam
operation and servicing techniques, but 1o
play the absorbing NRI Action Video lessons
that come as part of vour specialized train-
ing. In word and picture, you'll leam
theory, construction, and service proce-
dures, see them explained in graphic
closeups. And you get this unique training
onby with NRI!

Learn at Home

at Your Convenience

No need to quit your job or tie up
vour evenings al night school. No fime
away from vour family or expensive travel.
NRI comes 1o you. You are a class of one,
getting both theory and practical hands-
on training backed up by our staff of ex-
perienced educators

NRI the Pros’ Choice

More than 65 years and a million
and a half students later, NRI is still the
first choice in home-study schools. A na-
tional survey of successful TV repairmen

Tepa ir

shows that more than half have had home

study training, and among them, it's NRI
3 1o | over any other schoal

That's because you can't beat the
training and you can't beat the value, Only
NRI combines exclusive fast-track training
techniques with modem state-of-the-art
equipment 1o give vou the skills you need
for success quickly and easily Only NRI
offers such complete training with so many
timely options for specialized bench exper-
ience. Send for our free catalog and get all
the facts on these exciting Master Courses
in Video/Audio servicing.

NoSalesmaFm m%ntau

Mail the postage-paid card today for
vour free copy of our 100-page look into
tomorrow: 11 shows all the equipment you
get, describes each lesson in detail. And it
tells you about other important career op-
portunities in Microcomputers and Micro-
processors, Digital and Communications
Electronics, Electronic Design Technology,
and more. Send loday and get started on a
big new future for yourself, If card has
been removed, please write Lo us.

NRI SCHOOLS
MeGraw-Hill Continuing
MR e
e,i i 3939 Wisconsin Ave,
4 Washingon, D.C. 20016

Hil
We'll give you tomorrow.
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CAPSULE REPORTS ON NEW AUTO PRODUCTS

Fuel monitor

The miles-per-gallon game is on
everybody's mind these days, espe.
cially if you have a lead foot like
mine.

Whistler, known for its radar, has
a fuel-monitoring device called Fuel-
scan. Installation consists of five
electrical connections and a me-

Compact Fualscan monitors miles pes gal-
lon and distance, in miles, to an emply tank.

chanical distance transducer be-
tween the speedo cable and the back
of the speedometer. No connections
are made to the fuel lines or to the
fuel tank. Instead, fuel Aow iz moni-
tored from the fuel gauge in your
car. Fuelscan will tell you how many
gallons vou have in the tank, miles
until empty =and (instantaneous)
miles per gallon,

The Fuelscan retails for $169.95,
Whistler's address iz 410 Great Rd.,
Box 37, Littleton, Mass, 01460.—Joel

Breauwlt

Tire gauge

It's a proven fact that tire pressure
affects gas mileage as well as tire
wear. Here's an easy way | found to

Pressura
Indicates tire pressures when it's pushed.

mounts on valve stem and

check inflation with hardly any
effort at all: Air Chek on-the-wheel
tire gauges.

Each plastic unit fits on the valve
stem of your tire. With a slight push
and a twist of the wrist, the Air Chek
displays air pressure from 10 to 42
pounds. The package of four retails
for about $5 and iz manufactured by
Kalineo Ine., 1154 Floyd Dr., Lexing-
ton, Ky. 40505.—Soel Breanlt

Plug-in adapter
My Chevy Cavalier has only one 12-
volt cigaret-lighter socket and |
have three accessories I want to use.
The solution? Dynamic's Triple
Plug-in Adapter. The small box
mounts on the underside of the dazh
via double-faced tape or in the glove-
box. It plugs into the car's existing
socket, has an onfoff togele switch, a
power “on" indicator light and three
electrical sockets.

The adapter sells for about $14.95
at most auto stores. The Dyvnamic

Adapter leta you use three accessories
from your car's cigaret-lighter socket.

Instrument Corp. is located at 533
Motor Pkwy., Hauppauge, N.Y.
11788.—Joel Breauft

All-battery jumper cables

Inside the jaws of Cobra Clamp
jumper cables are hefty, swing-out
spade connectors for side-terminal
car batteries, Thus, you ecan use
Cobra Clamps on batteries with
either conventional top-mounted
posts or the side-terminal sorts
found in late-model GM and some
imported cars,

Cobra Clamp uses an especially
flexible copper cable, and the plastic
sheathing also remains flexible,
even in cold weather, These jumper
cables come in 250- and 400-amp. rat-
ings and varying lengths, The 8-foot,
250-amp. set retails for about 89 in
chain stores. Cobra Clamps are man-

Clampa have fold-out adapters which you
can clip onto side-mounted battery posts.

ufactured and distributed by Auto-
Line Manufacturing Corp., 40 Rail-
road Ave., Copiapgue, N.Y. 11726.—
M.L.

Fog lights

KC HiLites now offers a tremendous
range of aftermarket lamps for cars,
trucks, off-road wvehicles, ecyeles,
vans—just about everything on
wheeals.

Fog plagues the valley where 1
live, 50 | installed a set of KC's
quartz lamps on our family Fair-
mont. These are B,700-candlepower
units with a range of % mile, Set
under the bumper, as near the road

Fog Ilnhutrnmﬂcmuumbﬂﬂwtmnum
per 1o throw a strong beam low on the road.

surface a&s possible, they really do
cut the mist, particularly at night.

KC's Type 1553, which retails for
$37.60, comes with an illuminated
dashboard switch, all wiring and
comnectors, plus instructions.

To obtain a catalog, send 50 cents
to KC HiLites Inc., Williams, Ariz,
Ba046,
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CLASS
ROOM

Qur Cougar wagon is designed to do more than There's a new V-6 engine option,
carry lots of groceries. And options like a choice of sound systems and
it's designed to go lots of places. Because this is a two-way liftaate let you tailor your wagon just the
one wagon that's at home at the opera as well as way you want,
the supermarket. After all, the most important thing your new
The plush Cougar appointments provide a Cougar wagon will carry will be you.
feeling of unusual luxury in a practical, m[:i size 1 982 COUG AR

ol A i LINCOLNMERCURY DIVISION

COUGAR

‘Buy or lease from your Linco



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




There’s only one way to play it.

No other ultra brings you a sensation this refreshing. Even
at 2 mg.,Kool Ultra has taste that outplays them all.

NEW
~ KOOLES
ULTRA
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SCIENCE WORLDWIDE

Salmon going up

Fish and Wildlife officials report a
record 51& spawning Atlantic salm-
on made their way into the Connect-
icut River in the 1981 spring run.
That's about double the 1980 count
and is encouraging to naturalists
who hope to see salmon fishing in
New England this decade for the
first time in 200 vears.

The salmon disappeared from the
river when industrial dams were
built. Then, in the 1870s, the Hol-
yvoke Water Power Co. created the
first of three unsuccessful fish lad-
ders—a system of locks and levies—
over its dam.

By the 1950s, scientists under-
stood the problem: The ladders
weren't providing the strong water
turbulence that attracts salmon up-
stream. That’s when Holyoke opted
for a fish elevator, located in the
area of maximum turbulence at the
base of the dam, to attract fish into a
trap. Then theyv're hoisted to the top
of the dam.

The elevator hauled only shad up
the dam until the 19708, when offi-
cials began to restock the river with
salmon. The elevator is the main-
stay of the system: Of the 515
returning fish in the record run,
more than 300 went up the easy
Way.

Scientists watching the Connecti-
cut salmon run still heve a lot to
learn about how the fish know which
tributary leads to their home spawn-
ing grounds. Several workers are
researching the salmon’s ability to
smell chemicals associated with the
waters of their spawning grounds.

Some fractures are miscast

Some orthopedic surgeons “make a
fetish out of applying plaster casts,”
according to a University of Toronto
medical researcher studying treat-
ment of injured and diseased
Joints,

In both human and animal stud-
ies, injured synovial joints (knees,
elbows and hips) healed more com-
pletely when set in a specialized
“gplint"” that permitted a preset
range of motion. The findings by Dr.
Robert B. Salter were reported in
the Journal of the American Medical
Association,

Salter believes the restricted mo-
tion works better because it allows
nutritious, natural synovial fluid to
flow through the joint. He also notes
that elderly arthritics may unwit-
tingly use the restricted-movement

= J PRELFFE ICIENT

i TLRELULE NCE -
T ,ﬁ'r':FiI-f'r
FISH

AREAGF MG & = . =
TURBLENCE - . -

Holyoke Dam's turbulent water s shunted to base of fish elevator, attracting salmon that
wouldn't follow calmer waters to fish ladder. Photo st left shows elevator going up.

regimen when they move back and
forth continuously in their rocking
chairs.

Meantime, in Greenwich
Astronomer Charles Kowal will visit
Greenwich, England, later this year
insearch of a 10th planet in our solar
system. The California Institute of
Technology skywatcher, who diseov-
ered two of Jupiter’s 15 moons in the
19703, excited the astronomical
world in 1977 with his discovery of
Chiron,

When first observed, Chiron was
identified by Kowal and others as
possibly being s 10th planet, whose
existence and gravitational influ-
ence was long suspected because of
slight wobbles in the orbit of Nep-
tune,

Later that year, however, astron-
omers changed the classification to
planetoid (which is the same as
asteroid). Closer observation indi-
cated that Chiron, at less than 200
miles in diameter, was a bit too small
to be called a planet.

Of course, questions persist about
Neptune's orbit, and near-space as-
tronomers think that they haven't
exhausted the search for planet No.
10, While in Greenwich, Kowal plans
to go over sky charts created by the
Astronomer Royal (like Poet Laure-
ate) that include observations of
Neptune made in the 18th century.
That's about 100 years before it was
designated a planet and when it still
Was 5een as a star,

Armed with that data, Kowal will
return to his Pasadena computers
and telescope to resume the search.
Kowal, incidentally, is an unusual
researcher in that he hasn't pursued
a degree beyond the B.S. He says
he's content with charting the skies
and hunting for unknown objects.

Search for a little genius

If you're a high-school junior or
senior, you're likely watching the
mail for your College Board Scholas-
tic Aptitude Test (SAT) grades. Top
score is 800, but you're probably just
hoping for a score approaching 700
on math and 630 in verbal abilities,
achieved only by the top five percent
of America's 16- and 17-year-olds.
But you don't have to be 16 or head-
ed for college to be able to take the
test.

In fact, if you're 13 or younger and
have achieved & very high SAT
score, Johns Hopkins University re-
searchers want to know about you.
They've joined colleagues from
Duke, Arizona State and the Mid-
west Search Committee in a hunt for
an estimated B00 preteens believed
capable of scoring with the best in
either math or science,

For information on the math
search, write: Dr. Julian Stanley,
125 Ames Hall, Johns Hopkins Uni-
versity, Baltimore, Md. 21218, Infor-
mation on the verbal test is avail-
able from: William George, Merry-
man Hall 104, also at Johns Hopkins.
To register for the $10.50 SAT exam,
contact the College Entrance Exam-
ination Board (CEER), Princeton,
N.J. 08541, ™
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“THEY WON'T
BELIEVE YOU DID IT YOURSELF
CEILINGS:

“No way, Harold.
No way!” “Honest,

@ I did it myself!”

- EASYTOCUT So you won't wear yourself down
" Owens-Corning Fiberglas* putting them up.

Ceiling Panels cut easily and EASY TO INSTALL
srecisely with a standard utility = e

B Wt et o mrgdioun P
- chip or break like rigid panels. pane P 2 e
chip or break - close as 2 inches from your old
i iling! For more information,
3 Even though Fiberglas panels ~ Owens-Corning Fibergia_s Corp..
- are -F”?“@-d“"“b’“ﬁthﬂ?. nggh m}]sy f éﬁgglaﬂ Tower, Toledo, Ohio

. one-third as much as rigid panels. :

ONLY FROM [/ 7720
OWENS-CORNING

y L eeefieada N
G 0LCF Carg 18583




n a recent, 18000-mile, two-

week whirlwind tour of
Germany and the United States, 1
drove four of the newest cars to
come out of Germany. While they all
share a common homeland, they
have very different perzonalities
and are designed to appeal to very
different segments of the market.
Moving from east to west, here's a
rundown of what these new cars are
like to drive.

Mercedes 3B0SEC

First stop was Frankfurt,
Germany, where my Mercedes-Benz
hosts put me behind the wheel of the
European-version 380SEC  and
pointed me toward Baden-Baden.
This two-door coupe is the latest
addition to the S-class cars, which
include the 3008D four-door Turbo-
diezel and 380SEL gasoline-powered
four-door. The 3B0SEC sharesz the
same all-aluminum, 3.8-liter V8 en-
gine with the SEL, but is some 3.4
inches shorter in wheelbase and
overall length.

The torrential downpour that fol-
lowed me every inch of the way gave
me an excellent opportunity to try
Mercedes' ABS antilockup braking
system, which is not yet available in
thizs country. The ABS brakes are
designed to prevent the wheels from
locking up under severe braking.
The system senzes impending lock-
up and automatically modulates
pedal pressure, four times per sec-
ond, until the car comes to a com-
plete stop. It is an excellent syatem
and one [ look forward to seeing in
U.S. versions.

On one particularly dreadful
evening coming into Baden-Baden,
the ABS system proved its worth
when [ came upon a 900-cc Renault
E5 puttering along on the wrong
ajide of the road at some 30 kilomet-
ers per hour. | was doing about 120
kmph around the curve and had to
stand on the brakes for all I was
worth, The pedal went to the floor

{Piease lum o page 28)

Driving fournew
German cars

Something old, something new, something
borrowed and something with a rev limiter.

by Tony Assenza
AUTO EQITOR

Restyled, but mechanically unchanged, the new Scirocco slices the alr with a low .38 Cd,
26 POPULAR MECHANICS

BMW's 5282 is a brand-new old car with an
afficient, 2.7-liter fusl-injected engine.



Read What These Foley
Shop Owners Say:

“f worked i varrions irdus-
ricil jobs for vears, and always
wondered if F could make
mioney for someone elie, why |
couldn’t do' it for mvself. So
after losing my regular joh, |
apened my Foley xharpening
shop in the busemens of my
home, Fonly had o meivimuam af
citsh fo sraed with, bt Foley

Jinanced the bafanee. My shop
will grasy over 340,000 this
vear, and [ like the feeling of
runninE ey owh shop withous
anawerning fo someone efie”"

TR d consirie-
o tion fw‘rmnﬂ.
und oy wile v @ omrse’ s aide.
Cher Foley shop fits in nicely
with oar regulor jobs, and we
cdrn oxing money. Oar sonx
fefp oot fo, Ao onrs iva real
Samily business,

"8 kil poe young fo relire,
frr wihvew £ do Pl have a very
pood buxiness boily up. Faley
eprilprient helps ws o do good
wark and bringy cuxfomers
Dok wiph more jobis o a rege-
far baxis .., we have a for of
repeat  business the year
arornd.”

Kosloski
Sturgls, Michigan 45091
Glad he
chosa Foley
for his saw
shop
“f worked ax a
carpenter all my
fife, bul when a back injury
Sorced me to queit | devided to
por imta sharpening full dme.
I'm very prowd of my sfop and
elad my ehofee wes Foley
eyiprtenl. . it is superd. |
made over S8.000 last vear,
and this year i will go more

Hran $30.000.""
Yictor Johnson
Lincoln, Mebraska 8507

Going into business for yourself can be the
maoast exciting and rewarding decision you're
likely to make in your lifetime.

Owning vour own business brings you a
sense of independence. You're Lthe boss, set-
ting your own work hours. Your own effort
builds the business for yourself and your
family. You can achieve greal satisfaction
and profits, if you choose and manage your
business wisely. That's why s0 many men,
Jjust like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you to get
started with only a minimum investment, re-
quiring little space and effort for a successful
operation. It lets you build and expand as
fast, or as slowly as you like, You pocket
most of the money you take in, because there
are exceptionally high profiis with no in-
vestment in merchandise.

If vou need only $200 or 3400 extra income
each month, a sharpening business is ideal
for spare time., The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

More sharpening businesses are

needed every year

As original equipment conlinues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means more
companies, contractors, carpenters and
home owners are having theirold saw blades
and tools resharpened many imes, where in
the past, they would have replaced them
with new blades or tools. This is where you

can sicp in with the much needed service of
sharpening saws and practically any kind of
tool.

SEND FOR FREE FACTS TODAY!

This FREE
SHARPEMING booklet has
DUSINESS | helped
o thousands

Jﬁ\: | Thousands of good men
- & (]| have been inspired by this
‘d fact-filled book into mak-
ing that first important
step of starting their own
bu'-:mass It can be yours just for the askmg

Right now. while this is still fresh in your
mind, fill-in the coupon below. We will send
your FREE copy of '"Opportunities in a
Sharpening Business of Your Own''. There
is absolutely no obligation and there are no
franchise fees in starting your Foley Sharpen-
ing Business.

Send your name and address ta: Foley Manufacturing Co.
710! Foley Building, Minneapolis, Minnesora 55418

CLIF OUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FHEE 1-{800}-328-7 140,
(Except in Hawaii or Afaska). 24-HOUR ANSWERING SERVICE.

r---ﬁ-------------‘

FREE |
BOOKLET

[] ¥ES, | would like to racaive complete datails |
§ about how | can easily start a profitable. Folay. JI

Manufacturing Company
Bulidi [ |
mu:g 55418 @ |

This liitle book g equipped sharpening shop. Please rush me your i
hasx helped 1 FREE booklet, without any oost or obligation, thal i
change 1the I gives me full details on how | can quickly sTan my own i

lives of thou- 1 business
people. just i ADDRESS i
like you. Just complete thecoupon, I I
Ehp it out :jnd mmlrn to s Tay. : CcITY :

el started now for a brighter

mMore prosperous tomorrow! § STATE zp |
i ! AREA CODE i



Wamning lights set in the headliner alert
the driver to a variety of malunctions.

FOUR NEW GERMAN CARS

{Conprued from page 26}

and the system kicked in, going
chunk-a-chunk. The nice thing
about this system is that it allows
you to maintain control of the
steered wheels while braking for
dear life.

Az much as [ liked the ABS sys-
tem, I can't say the same for Mer-
cedes windshield wipers. They're
just not quick enocugh to move the
water off the windshield in the real-
ly wet stuff. Too bad, because the
rest of the car is an absolute mar-
vel.

Driving down the Autobahn at 220
kmph in the rain is an experience
only a Mercedes can provide, It's
surefooted, quiet and more comfort-
able than a Barcalounger. And on
top of all that, it handles with the
precision of a sports car.

On the twisty mountain roads of
Friedrichsruhe the always-gracious
Mercedes hosts persuaded me to test
their car on a very wicked test loop.
In the dry, this loop would be a chal-
lenge—in the rain it was a form of
lunacy. But it"s the kind of lunacy a
Mercedes lets you indulge in and live
to tell about.

Any car's suspension and han-
dling characteristics are a compro-
mise. Engineers must trade off ride
compliance against cornering abili-
ty, transient response against
steady-state handling and so on.
Perhaps the thing that makes a Mer-
cedes a Mercedes is its ability to
make the best of all possible compro-
misez—to the point where you feel
no compromises have been made.

28 POPULAR MECHANICS

High-etficiency eta engine glves lots of low-
end torque, is fitted with a rev limiter.

In typical Mercedes fashion, this
new car has been massaped and
stroked in every conceivable way,
many of which an owner will never
notice unless herolls it or wads it up
against a telephone pole.

There are, however, a few things
about this new car that are out of
place.

The absence of a B-pillar, for
instance, necessitated mounting the
front passenger's seat-belt anchors
in the rear panel. The belts are con-
nected to a safety-belt feeder. This is
a mechanical arm which extends
when you slip the key in the ignition.
It looks and acts much like the
mechanical arm that fed Charlie
Chaplin a diet of nuts and bolts in his
movie Modern Times. [t's very
spacey, cute and clever, but it's an

(Prease Juin fo pags 30

In direct sunlight, Scirocco’s rear vision (a8
hampered by spoiler, logo and wiper motor.

FOR 1982, OUR 60TH
ANNIVERSARY YEAR
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If you're looking for ideas to save
time and money — while enjoying
what you're doing — send away for
PM's catalog immediately.

We have plans for shop tools, boats,
storage houses, campers. Scuba
tow, ACV, log splitter, air compressor.
Smart ideas in furniture! Also
dellhouses! Projects the whole family
can enjoy.

And best of all — we offer a special
and unique service — photocoptes of
past PM articles, What's more, we tell
you the year the projects were
published. [t may be as early as a
1902 glider to a most recent 1981
solar garden shed. You'll have fun
Jjust browsing through the approxi-
mately 900 different plans and
projects. You'll find our GREAT
WORKSHOP series listed. Also our
SHOP MINI-COURSES. Timely
energy-saving ideas! You'll see it all
in our new POPULAR MECHANICS
PLANS AND IDEAS CATALOG.

Price $1.00

order today?

Send Your Name and Address with
Check or Money Order to

Popular Mechanics, Box 1014,

Radio City Station, Mew York, N.Y. 10101

Fopulsr Mechanics 13 a publcation of Hearst Magasites
& [evision of THE HEARST CORPORATION
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FOUR NEW GERMAN CARS
(Comtmued from page 28)

annoyance to have this mechanical
arm thrust a seat belt in your face.
Frankly, that sort of thing is, to me,
just gimmickry.

The other thing that bothered me
about the ecar was the new =eats.
They look very much like aftermar-
ket, high-buck Recaro seats. Several
other testers and | had a real prob-
lem getting comfortable in them.
They were great in fairly short rides,
but after a few hours, they were
uncomfortable and required jug-
gling the six-way power adjusters to
get settled in again. Some fine tun-
ing here should clear up the prob-
lem, we hope.

YW Quantum and Scirocco

Two days later and 5,000 miles
west of the Swabian mountains, |
was in a Quantum in the rolling
hills of western Pennsylvania—and
in rain again. The Quantum is VW's
all-new flagship in this country,
though it has been available in
Europe for about a year. The Quan-
tum is essentially an Audi 4000
dressed down to look like a Volks-
wagen. It's a nimble car that drives
and feels quite a kit like the 1000, but
priced a few dollars cheaper. On the
slick, leaf-strewn back roads of La
Belle, Pa., the car was a ball to drive.
Though lacking the grace and style
of a Mercedes, it's well balanced and
very sure of itself in rapid, twisty
motoring. [t's not a ball of fire off the
line and it takes quite a bit of stick
stirring to keep the car moving
along. The gear ratios, however, are
nicely spaced and it's easy to find
the right pear for any given
COrMer.

The test car came eguipped with
excellent Goodyear NCT radials,
which helped the car substantially.
There were times when the suspen-
sion had all but given up, fully com-
pressed and riding on its bump
stops, but the car still managed to
keep a nice tight line through the
snaky two-laners, thanks to the
tires. You could feel the tires nib-
bling and getting just a tad side-
ways, but never going away com-

Quantum hateh looks a bit like a minl-Citation, though In base form, it's $3,000 more.

= i

The Quantum's Interior s quite pleasant
and comfortable, f somewhat uninspiring.

pletely, to the point where you would
get into real trouble,

The styling, both inside and out, is
somewhat underwhelming. It just
doesn't look like a flagship car. While
comfortable and pleasing, the interi-
or is lackluster and actually looks
dated.

The Quantum will be available in
three body styles—a four-door wag-
on, two-door hatchback coupe and
four-door sedan. The wagon will be
the first car in the showrooms, with
the coupe to follow in the spring of
'B2 and the sedan by the fall of B2,
All share the identical 1.7-liter Four
and virtually the same interior trim
and appointments. The coupe, inci-
dentally, bears a striking resem-
blance to the Chevy Citation in the
cut of its roofline and the glass
area.

The Scirocco, looking all new in its
gerodynamic bodywork, remains
largely unchanged from last year's
model. Dr. Ing. Rolf Buchheim, VW's
aerodynamicist, has massaged the
shape of the Scirocco to the point
where it now slices the wind at a
very low Cd of .39, This was done by
increasing the windshield rake, re-
moving rain gutters and substitut-
ing troughs in the roof to act as gut-
ters and restyling the entire rear of
the car. The rear glass is now curved
and follows the form of the body.

On the road, the Scirocco feels fab-
ulous. To my mind, it's the standard
for any other front-wheel-drive
sport coupe on the market. It's tight,

[Prease hun o page 32)




STOP BURGLARS
BEFORE thev enter

your ho

Protect your Home und Buslnau with
this new micro-computer burglar

alarm “FREE" for 30 days.

Burglars seek sasy targets. Few have the
daring or the knowledge to chailanga the
new Parnim-A-Tron™ Home Security &:5
tem. Mo other burglar alarm under $2,
can give you mora proteclion...or match it
for features that will give you and your fam-
ily safety and peace ol mind. For starters, it
s wiraless, installs in minutes, and is porta-
ble should you ever move.

THE BRAIN V5. THE BURGLAR

Perim-A-Tron's™ central consola, or
"BRAIN", employs a microprocessor, mak-
ing it the most advanced m'uril:; system
avallable for consumer use. With Perim-#A-
Tron™ on duty, small sensors monitor doors
and windows ready lo signal the "Brain”
from as far as 250 feet, in the event of a
break-in attempt. The “Brain” processes
each signal instantaneously and sounds not
only a self-contained B85d4b internal alarm,
but also a second 95db remote siren to
gugment the inside alarm or for placement
oulside to alert neighbors and police.

The Perim-A-Tron™ is so easy 10 live with
that pets can come and go through partly-
open windows or sliding glass doors withou!
triggering i1, yel so vigilant that an intruder
will ze1 it ofl before he can enter.

THOUSANDS OF OPTIONS

Perim-A-Tron's™ micro-computer lets you
choose from thousands of three digit disarm
codes. Only you know your code. But il
your son’s Iriend receives a “"demonstra-
tion”, you can easily change the code again

-and again, You need no specially coded

key which can be lost, misplaced, or stolen.
The syslem even has Iwo separate chan-
nels, each with its own distinct alarm sound.
This feature allows you lo zone your system.
For example: Channel 1—house, Channel
2—garage, of Channel 1—doors, Channel
2—windows

HOW IT WORKS

Operating the system is simplicity nsel
When leaving, a light on the consola telis you
thal you've armed (he system properly, and
have from 5 1o 45 seconds 10 leave The
house, This variable delay leature, not found
On 20me expansive commencial systems, is
selective 5o thal it can apply anly to frequent-
Iy used doors. All other openings wiould be
sl for instant alarm. Upon returning homae,
you have ample time 1o turn the system off,
thereby avoiding a false alarm.

If a break-in atlempt occurs while you're
away, an alarm memory light on the consola
tells you so. Whal's more, after sounding for

tates ondy & few minules
nd Foman'T evan require
¥ scrawdriver,

Perim-A-Tron's™ 20
bution keyboard gives you

protection a 52,000 commearcially Installied
eystem con't baal. Includes powerful remole horn.

10 minules and scanng away 1he intruder,
the system shuls off aulomatically and re-
sals itsall

A CONSTANT GUARDIAN

Leave Perim-A-Tron™in Test Mode dur-
ing the day and it will signal whan anyone
leaves or enters. This thoughtful signal will
not operate the remote Forn but Qives a 2%
suqi; ond warning on the internal speaker
only.

If power fails {or is cut-off}, the console
has a ballery back-up, And each battery
powered lransmitter/sensor will signal at
the console it the batlery runs low.

The Perim-A-Tron™ system is highly re-
sistan! to Talse alarms bacause I iz nol sen-
sitive to motion or sound. Pels can roam at
will, curtains can blow in & breeze, you or
your children can visit the kKitchen for a mid-
night snack— all without setting off an alarm

COMING HOME SAFELY

Thera is nothing more frightening than
finding a prowiar lurking naa our house
when you arrive home al n ur system's
EXTRA PROTECTION D SFGN lets you
carry a transmitfer in your pocket, pursa or
glove compartment (it's about the size of a
cigarette pack), With simple modification, it
serves as a PANIC device and will set off the
alarm at the press of a tulton

COMPARE IT

Hard-wired "commercal” burglar alarms
can cost $2,000 PLUS a monthly fee (and
you 5till never own it). Motion and sound
detectors cost up to $200 par unit and cover
only limited areas. Your home may require
two or three of these units and, in most
cases, no alarm will sound until AFTER a
prowler s ingide for 30 saconds or morg,
Perim-A-Tron™ combines pre-eniry protec-
lion with microg-electronic circuitry to pro-
vide the most proteclion at the lowest cost.

U.L. LISTED

The Perim-A-Tron™ Home Securily Sys-
tem is listed by Underwriters Laboratorias
as a burglary protection device, a rating
which beyond electrical salety. To sam
this listing our alarm was thoroughly tested
for critical burglary protection functions
such as transmitter ranga. sound voluma,
battery back-up, kayboard component life,
battery failure warning. and test function.
This tough-to-get LLL. listing resulted from
the exacting standards engineered into the
Perim-A-Tron™

Y

¥YOU BE THE JUDGE

We urgﬂ you to order |usl the basic
Perim-A-Tron™ system {pictured above) for
a A0-day trial panad Use it to protect your
tamily while you sleep and to protect your
noma while Eau‘ra away. Then if you're not
convinced that the Perim-A-Tron™ is the
most advanced, efficient security er
available today, return it undamaged for a
complate, no-quibbla refund—including re-
turn postage. You are protected by a 90 day
manufacturer's warranty as well as
Shelburne’s 26 year repulation for satisfied
Customers.

HERE'S HOW TO ORDER

To order simply send your check for
$188.85 plus $5.65 for shipping and han-
dling to the address below. Credit card
holders can speed delivery of their system
by using our tall-free numbaear listed balow.
Wa will then promptly ship your Perim-A-
Tron™ unit complele with easy-to-
understand instructions and decals warning
that the premizes are protected. Additional
transmitters are available for $29.85 each,
but one is not required for every door and
window. Instead, magnetic contacts can ba
purchased and easily connected fo tha
transmitter, aliowing you {o cover additional
openings for as litthe as 35 each. The in-
struction booklet is quite usetul in helping
you getermine the correcl combinalions o
protect your homa ar office at the lowes!
possible cost,

Give yoursell some peace of mind—order
a Parim-A-Tron™ today al no obligation,

Maryland Residents add 5% Sales Tax.

CREDIT CARD HOLDERS
CALL TOLL-FREE:

24 hours a day — T 0ays a week

800-693-6170
800-228-2606

e Maryland Residents call 363-4304
The
@mpa

110 Painters Mill Road Depl. T86
Owings Mills, Md 21117 (301) 363-4304
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ULTRA: 5 mg. 181", 0.5 mg. nicoting, LIGHTS: 11 mg. “ar”, 0.9 mg. nicoting,
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FOUR NEW GERMAN CARS
(Connnued from page 30)

precise, quiet and has a wonderful
combination of ride quality, road
I feel and responsiveness that makes
any good ear fun, vet forgiving to |

drive quickly
It's a bit cramped on the inside— |
vou don’t so much get in the car as |

wear it. But onee vou're buttoned up
in the deeply bolstered zeats, fire up
the ohe L7-liter Four and grab the
thick wheel, vou'll find it hard to
keep it anywhere near the spead lim-
it. The car wants to be driven quick-
Iy,

We spent a pleazant week with the
new  Seirocco, moving  from  the
aforementioned twisty two-laners of
Pennsylvania to the sinister cut-
and-thrust of New York City traffic.
In both environments, the Scirocco
proved to be a reliable weapon. It
smooths out the craters that pass for
streetz in this tewn and it squirts
through the merest hint of a hole in
the traffie pattern. The ohe 1.7 i3
zappy enough to allow yvou to play
hide-and-seek games among the
slugs that take possession of the
road at rush hour. But the caris not
without its faults,

; First off, the excellent aeredy-
¥ | namics work to its disadvantage in
| the rain. Due to its single, centrally

: W | { - ., a i L-‘:;.l" .
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.



mounted windshield wiper, it leaves
alarge triangular area unswept just
to the left of the driver, At highway
speed in the rain, the water in the
unswept area is driven back up the
windshield, where the wiper sloshes
it up and down in front of the driv-
er's face.

The other problem is with the
rear-glass area. Rear vision is ob-
scured by both the rubber spoiler
that cuts across the bottom of the
glass and the rear-wiper motor, The
motor is housed in a T-shaped pod,
mounted directly on the glass. This
is bad enough, but in direct sunlight,
the Scirocee logo stenciled in outline
type across the bottom of the glass
just below the spoiler is reflected all
over the back of the rear glass. On
one cecasion, | peeked into the rear-
view mirror and saw the back of my
car following me, and not very much
else.

Inside is cramped

My one remaining criticism is
interior space. There isn't enough of
it. It's cramped up front and the two
rear seats are useless for anything
but a tote bag—and a small one at
that. But then again, | suppose that
if you want rear-seat room, VW
wants vou to buy the Quantum.
You'll have all the room vou want,
But you'll miss that handling.

BMW 528e

Our final stop on the 18,000-mile
odyssey was Santa Barbara, Calif.
We were there to ask the question,
“What is going on with BMW, any-
way?" Frankly, the 528e left us more
than just a bit puzzled. The e stands
for eta, the Greek symbal for effi-
clency. And the all-new engine is
built with that principle in mind.

I first sensed svme peculiar no-
tions in Bimmer-land when | scram-
bled up the Centinella St. on-ramp of
the Ban Diego Freeway. [ slipped the
car into first gear, let up the cluteh
and buried the pedal. The engine
revved beautifully but, just as the
tach needle hit 4,700 rpm, the engine
started cutting on and off. I thought
I had broken the silly thing. I got it
into second, and tried it again. At
4,700 rpm the engine started cutting
on and off again—a rev limiter!

On straight, level roads, even at
elevated speeds, the car is flawless.
It tracks straight, feels stable and is
well insulated against road and
wind noise. But try to climb a steep
grade; you'll find yourself being
passed by semis and Buicks.

The problem lies with the eta con-
cept. What BMW has done is move
the power curve down from 4,300 to
around 3,500 rpm. They've also
made the engine more efficient by
reducing frictional losses, This was

done by, among other things, going
with light valve springs. Since the
springs are so light, valve float
becomes a problem at high rpm: The
rev limiter became necessary to
avoid bent valves.

As anemic as the engine felt, it
certainly is economical. On a run
from Los Angeles to Monterey and
back, we averaged a steady, flow-of-
traffic 65 mph and got 27.8 mpg—a
phenomenal number, considering
the engine had less than 600 miles
on it when we started.

Carbon copy

One area in which 52Z8e owners
won't get their money's worth is its
status wvalue. Although the only
parts the i and e share in common
are the roof and door panels, the two
look almost identical. If they were
starting with a clean slate, why
didn't they go the whole route and
make the radical change which
zeems long overdue in that series?
The argument that they wanted to
retain a family resemblance seems
weak. A major redo need not obliter-
ate all traces of heritage. Just loock
at the new 3005D. Despite the clean
break with the past, it's obviously a
Mercedes. For $23,000, a new 528e
owner might be justified in feeling
that he could have gotten a bit more
for his money.




“Whole life insurance
seems like a good
idea now... but what if
Ichange my mind?”

Allstate’s new Insurance
Continuation Privilege
makes the decision
to buy whole life over
term insurance virtually
mistake-proof.

Allstate is the only major insur-
ance company that promises you can
change from whole life insurance to
term insurance, with little or no
financial loss. Because if for any
reason you decide to change to term,
Allstate will apply the first 12 months
of your already paid whole life pre-
miums to the same amount of 10-year
term insurance—as if you had pur-
chased term insurance originally.

You can change your mind in the
early policy years after the purchase
of your Whole Life policy. Allstate’s
Insurance Continuation Privilege is
automatically included on all of our
new standard and non-smoker rated
whole life policies. See an Allstate
agent for details. Come compare our
Auto* and Homeowners® Insurance, too.
You're in good hands with Allstate.

Allstaie

LIFE INSURANCE

4 Allstate Life Insurance Company,
A *Allstate Insurance Company,

Northbrook, IL




RIGHT BATTERY.

his is the time of vear when own-
ers of diesel-engine cars worry
about not getting started.

In this Saturday Mechanic, we'll
explain how to avoid no-starts that
are caused by engine-oil thickening
and glow-plug failure. We're focus-
ing specifically on the GM 5.7-liter
(350-cu.-in.) diesel, since there are a
good deal more of this particular
engine on the road than there are
of any other.

Last month we discussed choice of
diesel fuel for cold weather, and the
steps you should take to install the
special fuel-line heater (see Trouble-
shooting GM's 5.7-Liter Diesel V8,
Part 1, page 37). Let's get started on
Part 2 by cranking over that cold
diesel.

LEFT BATTERY

j oLow PLUG

Speed's the ticket

Engine oil gets thicker as the
weather gets colder, and thicker oil
glows down engine cranking speed.
This condition is more critical in a
diesel than in a gasoline engine.

In a gasoline engine, sparks from
gparkplugs ignite the fuel mixture.
Chances are the gaszoline-and-air
mixture would ignite and the engine
would start with the crankshaft
revolving at only 30 revolutions per
minute.

In a diesel engine, fuel is ignited
by heat generated as pistons com-
press diesel fuel. To attain sufficient
compression (and enough heat), the
crankshaft has to rotate at least 100
revolutions per minute. Engine oil
that's too viscous can keep the

crankshaft from reaching fuel-ignit-
ing speed.

The first step to assure sufficient
crankshaft speed is to use oil that
has a viscosity recommended by GM.
The second step is to equip the
engine with a block heater.

Step 1: Viva viscosity!

There is no compromising when
selecting oil for your GM diesel. You
have two choices: SAE 10W-30 or
SAE 30. Owners of cars with gaso-
line engines have more latitude. You
don't.

B Use SAE 10W-30 weight oil if the
temperature expected in your area
before the next oil change is going to
be between 75°F. and —25°F.

B Use SAE 30 weight oil if the tem-
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perature expected in your area be-
fore the next oil change is going to be
between 110°F, and 32°F,

B When the temperature allows you
to choose either SAE 30 or SAE 10W-
30 weight oil, let your decizsion be die-
tated by thizs advisory from GM:
“Single-viscosity grade oil (SAE 30)
is more satisfactory than multivis-
cosity oil (SAE 10W-30) for sustained
high-speed driving."

B Never use any other multiviscos-
ity oil except BAE 10W-30, Other
multiviscosity cila are too thick and
cause rings to stick

If you ruin your engine because
you use a multiviscosity oil other
than SAE 10W-30, don't look to your
warranty.

“Engine component failures of
any nature which are due to incor-
rect oil viscosity are not considered a
manufacturing defect,” GM states.

Alphabet soup

In selecting oil, viscosity isn't the
only consideration. You must also
think about the oil APl designa-
tion.

APl stands for American Petro-
leum Institute, which provides a
grading system for il based on its
ability to serve a particular purpose.
The API designation, as well as vis-
cosity, is listed on the oil can.

Here are rules covering the API
designation for your GM diesel en-
gine; again, there should be no devi-
ating from these rules:

B If the car iz a 1978 model, uze oil
marked with API designation SE-
CD. Several other designations may
be printed on the can, but these des-
ignations must be present.

B If the car is a 1979 or 1980 model,
use oil marked with the APl desig-

FAST-START GLOW PLUG—6 VOLTS

Width of the glow-plug connector will indicate which glow-plug
The plugs sre not Interchangeable,

system you have.
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nation SE-CC. The order of the SE
and CC designation is not important.
However, if the designation CD ap-
pearson the oil can, do not use the oil
in your 1979-80 engine.
M If the caris a 1981 or 1982 model,
use oil marked with the APl desig-
nation SF-CD or 8F-CC. Warning—
(il in cans labeled SE or SF, but not
bearing the CC or CD designation,
must not be used in a GM 5.7-liter
diesel engine. Both must be present
for the oil to give your engine ade-
quate lubrication. Even if the war-
ranty is still active, GM will not be
responsible for repairs if engine fail-
ure results from using oil having the
wrong API designation.

One more warning: “Do NOT use

. ANY supplemental oil additives. Us-

ing oil additives may cause engine
damage and may affect your war-
ranty." The words and capitaliza-
tion for emphasiz are GM's.

For 1381 GM diesel owners: Your

B/16" 174"

owner's manual may be wrong re-
garding which oil filter to use. It
should be a PF-45. You should
change oil and oil filter every 5,000
miles. This advice also applies to
those who own 1982 diesels. Owners
of pre-1981 diesels should change oil
and oil filter every 3,000 miles.

Step 2: Turn on the oven

What do yvou do if SAE 10W-30
weight oil thickens just enough to
prevent crankshaft rotation at 100
rpm, keeping your engine from
starting? This may happen when the
ambient temperature hits 0°F. or
below. Simple—you use your en-
gine-block heater.

It's simply an electric coil that you
install in one of the holes in your
engine block normally covered with
a freeze plug. It can be a life saver. A
block heater keeps the engine warm
in cold weather when the car is
parked, Warm engine metal trans-

SLOW-START GLOW PLUG=12 VOLTS

Den't swap one glow plug for another by modifying connector;
i'fl only ceuse tip of plug to overheat, curl up and break off.



2,000°F

fers heat to oil, keeping the oil from
thickening.

To use the block heater, just
attach a three-prong electrical cord
to it and plug it into any 110-volt
household outlet. If the ambient
temperature is 0°F. or lower, keep
the block heater plugged in over-
night to agsure a quick start in the
morning.

If the temperature hovers above
0°F., cranking will be difficult, so
guarantee starting by plugging in
the block heater two hours before
you want to use the car. However,
you won't cause any harm by keep-
ing it plugged in for longer periods.

You probably won't need an en-
gine-block heater if you park your
car in a garage—unless the garage
temperature goes below 10°F.

If vou didn't order your GM diesel
with an engine block heater, don't
worry. You can buy one from a GM
dealer for about $25 and install it
vourself, Just punch a hole in a
freeze plug and pry it out of the
engine. Then, press the block heater
into its place.

All aglow

A glow plug that isn"t working will
prevent a diesel engine from start-
ing in cold weather. The GM 5.7-liter
diesel has eight glow plugs—one for
each cylinder.

Glow plugs receive electric cur-
rent from the car batteries (there
are two in GM cars with diesel
engines). When the glow plugs are
heated to & cherry-red glow, and cyl-
inders are warm, the light on the
instrument panel signals that the
engine is ready to be started. As
soon a8 the engine starts, glow plugs
are automatically turned off.

In warm weather, there iz no prob-
lem starting a diesel engine if sever-
al glow plugs lose their glow. As
weather gets colder, however, all the
glow plugs are needed if the engine
is to start. Between 10°F, and 20°F.
even one malfunctioning glow plug
will keep you from starting.

Incidentally, an indication that
you've got & malfunctioning glow
plug iz an engine that starts in
warm weather, but idles rough and
emits white amoke for some time

after starting. Keep this in mind,

GLOW-PLUG TEMP,

WARM

U TIME

because it may enable you to detect
a bad glow plug before the weather
turns cold.

Slow down or speed up

One of two types of glow-plug sys-
tem ig in your GM b5.7-liter diesel
engine—a slow-start system or a
fast-start system.

The slow-start system, which is
inztalled in 1978 and some 1979 mod-
els, uses 12-volt glow plugs rated at
85 watts each. A one- to two-minute
“glow" time (ignition key on—ne
cranking) is needed before starting
the engine.

The fast-start system, which is
installed in some 1979 and all 1980-
B2 models, uses 6-volt glow plugs rat-
ed at 180 watts each. Battery volt-
age is dropped to six volts before

2,0000F 4

GLOWFPLUG TEMP,

Glow plugs can be removed with a %-in.
socket (sbove). ‘I‘Ingluw-pluﬂ relay (left)
should never be io enargize
plugs. Full joit of julce will ruin them.

being applied to these plugs, which
reach operating temperature in six
geconds.

If you own a 1979 model and aren't
sure which glow-plug system you
have in the car, pull & connector
from one of the plugs and measure
the plug terminal. The terminal of &
fast-start (6-volt) glow plug is %s in.
wide; that of a slow-start (12-volt)
glow plug is Y in. wide.

Some people have tried fiddling
with the terminals of 6-volt glow
plugs to get them to fit in place of
12-volt glow plugs, so they can have
a fast-start system. This won't work:
Since 6-volt glow plugs installed in a
12-volt glow-plug system don't have
ample resistance to withstand 12
volts, they curl, break off and fall
into the engine when battery volt-
age hits them.

Keep these other points in mind:
B The fast-start system is outfitted
with a heavy-duty relay, which is
located on the right-hand inner
fender panel. This relay controls the
flow of current from the battery to
the glow plugs. It should never be
bypassed. Some people may get the
bright idea they can energize the
glow plugs (if the relay fails) by

0 WARM-UP TIME

i SEC

FEBRUARY 1982 37



Emdhﬂmﬂ-:}umpmi,unhmylmhdunmhnllﬂdm

extending a jumper across the relay
terminals. They'll energize the glow
plugs, okay—right to extinction.
When a full jolt of battery voltage
hits the defenseless plugs, they'll
burn up.

B If you break off the tip of a glow
plugwhile removing it, don't run the
engine until you remove the cylin-
der head and extricate the tip, or
you'll damage the engine.

Testing glow plugs

If starting becomes & problem in
cold weather, test glow plugs to see
that all are working, as follows:

1. Connect a 12-volt test light to
ground,

2. Turn on the Ignition, but don't
start the engine.

3. Touch the test light to each glow-
plug wire connector terminal, in turn,
If the test light doesn't glow, there's
a problem in the glow-plug circuit,
and battery vultage isn't reaching
the plug.

4. Remove the wire connector from
the giow plug. Attach the 12-volt test
light alligator clip to the wire con-
nector terminal.

5. Touch the other test-light lead to
the glow plug. Look for one of the fol-
lowing conditions:

B If the engine uses 6-volt glow
plugs, the test light should begin
eycling on and off in rhythmic fash-
ion six seconds after the ignition is
turned on. A glow plug that doesn’s
do this is bad.

B If the engine uses 12-volt glow
plugs, the test light won't glow until
it's been in place for one minute. At
this time, the test light should come
on and stay on approximately 90 sec-
onds before switching off. If you
don't get this reaction, replace the
plug.

Glow plugs are as easy to replace
as sparkplugs. Use a %-in.-deep
socket wrench to loosen them. Then,
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are shorter on

that alde, thers s less resistance.

you simply remove them by hand.
To install glow plugs, tighten the

plugs by hand, then use a torque

wrench to snug them to 12 ft. Ib.

Helpful starting tips
B If a diesel engine cranks, but fails
to start, pumping the aceelerator
pedal is a waste of time. Since the
fuel-injection pump delivers only
raw diesel fuel to the evlinders,
pumping the accelerator pedal won't
make fuel in the cylinders richer.
B If a diesel engine fails to start in
30 seconds, stop cranking and wait
two minutes before trying again.
Because of the high compression
generated in a diesel engine, pro-
longed cranking can put excessive
strain on the starter motor. If the
engine fails to start after two tries,
there's a mechanical malfunction.
B If your battery system dies on
you and you have to jump-atart the
engine, doit the same as you would &
gasoline engine with a single bat-
tery. First, make sure the state-of-
charge indicator eves of both main-
tenance-free batteries aren't pale. If
both are pale, replace both batteries.
If one eye is pale, replace that bat-
tery. Don't jump-start the engine if
one or both eves are pale. The bat-
tery or batteries may explode.
Here's the jump-start procedure:
1. Connect ane booster cable 1o the
positive terminal of the booster bat-
tery. Connect the other end of this
booster cable to the positive termi-

nal of the battery that's on the driv-

er's side of your car. This battery is
closer to the starter motor and there
will be less resistance to starting
than if you connect the booster to
the other battery.

2. Connect the other booster cable
to the negative terminal of the booster
battery. Connect the other end of this
cable to a ground in your ear. You
can use the airconditioner compres-

| jump-start power pack that exceeds

sor or alternator-mounting bracket
as a ground. The ground should be at
least 12 inches away from a battery,
so if sparks shoot out, there's little
chance of them igniting the hydro-
gen gas given off by the battery.

3. if the booster battery is In another
car, start the engine of that car. Now,
crank the engine of your car, but
first wait for glow plugs to heat up.
When the engine starts, disconnect
booster cables. Also, be aware of the
following precautions:

B Neverpushortowacarthathasa
diesel engine in an attempt to get
the engine started, It won't work.

B Never use a battery charger or a

16 volts.

Despite all efforts, you may have
trouble getting a 1881 GM diesel
engine started when the engine is
¢old. This condition may be caused
by & erack in the fuel-supply pump
where the fuel line iz connected to
the fuel pump. The crack could have
been caused by the fuel line vibrat-
ing against the fuel-pump housing.
Air Entering the fuel system

To avold a cracked fusl line, 8 common

problem In GM diesels, replace the hold-
down bolt with stud at thermostatl housing.

Use new bracket, washer and nut.

through this crack makes starting
difficult. Thiz has happened. Fortu-
nately, GM has a fix for this.

To correct the problem or keep it
from occurring (preventive mainte-
nance), do this;

1. Remove the bolt from the right-
hand side of the thermostat housing.

2. Install a stud (part No. 6270878} in
place of the boll.

3. Disconnact tha fuel line at the fuel-
supply pump. Slide a clip (part No.
343463) on the fuel line. Push the clip
onto the stud.

4. Screw 8 washer lace nut (part No.
10008001) onto the stud, so the clip is
secured.

5. Replace the cracked fuel-delivery

P,
6. Connect the fuel line to the
pump. ™
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A Little problem

My 1978 Ford Fiesta iz too feisty.
After its engine warms up, it idles
much too fast. Mechanics ['ve ap-
progched with the problem have not
been able to figure out why. Other
than this, the car, which I bought
used, has lived up to expectations,
Your suggestions would be appreei-
ated. —William Little, Cuyahoga
Falls, Ohio

My first suggestion is for you to
make sure the throttle-valve cable
isn't catching when you take vour
foot off the gas pedal to bring the
engine to idle. The throttle-valve
cable extends from the gas pedal to
the throttle-valve control on the car-
buretor and relays your “command”
for more or less engine speed. 1f the
cable catehes when the engine is
supposed to be idling, it would be as
if you were still maintaining foot
pressure on the gas pedal

Once you've determined that the
cable isn't hanging up, my second
suggestion is that you look inside
the choke housing. It's in here that
the fast-idle cam and fast-idle-cam
operating spring of the Fiesta are
located. These parts are supposed to
keep the throttle partially open, so
the engine will run faster at idle
when it is first started. The fast-idle
system prevents cold-engine stall-
ing. Once the engine is warm, the
fast-idle system is supposed to re-
lease itself automatically. Yours
may not be doing this.

Several 1978 Fiestas had a prob-
lem with the fast-idle cam moving
too far and wedging the fast-idle-
cam operating spring. This prevents
the cam from coming off the fast-idle
position aflter the engine gets warm.
In other words, the wedged spring
keeps the cam where it should be
with the engine cold—not warm.,
There's a fix for this.

Face the choke housing and re-
move the choke housing-to-carbure-
tor retaining screw that's in the 11
o'clock position. Install a fast-idle-
cam stop (part No. DERZ-9L459-A)
and a new cover screw (part No.
E603531-572). The cam stop will put
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a hold on the fast-idle cam and pre-
vent it from moving far enough to
wedge the fast-idle-cam spring.

Waste not, want not

ft hurts to see precious gas wasted,
Bt thia 1s what's happening every
time ! fill the tank of my 1879 Chrysl:
er LeBaron, When the automatic eon-
trol on the gas pump nozzle releases
to ahut aff delivery, gas apifts out of
the car filler pipe end spills on the
ground, fs this the ecar's fault, ar
should [ blome gasoline station
equipment ! —Ruas Taylor, McLean,
Va.

Blame the car—specifically the
shape of the fuel filler pipe. Owners
of 1980 LeBarons, 1379 and 1880 Dip-
lomats, and 1980 Miradas and Cordo-
bas may experiencethe same irritat-
ing problem.

About a yvear agoe, Chrysler Corp.
authorized a fix. Outlined in service
bulletin 14-19A-80, it ealls for replac-

ing the existing fuel filler pipe in
LeBarons and Diplomats with a new
pipe (part No. 4185308). On 1979 mod-
els, you also have to replace the fuel
tank cap with a new cap (part No.
41B6237). If a 1980 Mirada or Cordo-
ba is gushing gas, the new fuel filler
pipe that it needs carries part No.
4185311. Since the problem is caused
by a design fault, you should not
have to pay for repair, even though
yvour warranty may no longer be in
effect.

X-rated X-body

My 1980 Pontiac Phoenir has a front-
end wobble, which is most noticeabie
when driving belween 25 and 35 miles
an howr, § thought the cause waa out-
of-round tires, butl a new sef hasn't
eliminated the feeling. My dealer
indicates that this is a chronic prob-
femt with X-body models, Please
help.—Harlan Wilson Jr,, Charfes-
ton, W, Va.

There have hbeen cases, but
“chronic"” is a poor choice of words.
In fact, the problem to which your
dealer iz referring and the one
you're having are as different as G-
rated and X-rated movies.

When the first 1980 X-body models
were built, some were inadvertently
outfitted with poorly machined con-
stant-velocity (CV) front axle joints.
The defective joints caused a vibra-
tion at speeds below 5 miles an hour.
The condition was cured when GM
izzued an advisory telling dealers to
replace the bad joints; this may be

{(Pigase furn fo page 44)

Flood insurance

Water in fuel could be the nemesis lor nearly two million owners of cars equipped with diesel

engines in the United States. If waler isn'l purged belore it reaches the danger level, il could ruin
the fusl-injection pump and fuel injectors.. Repairs cosl megabucks.

To combal water, manufacturers have developed warning systemas, in addibon 1o whateve filler

may have baen installed al the factory. | repored on ona such systam

lor GM diesel engines (see Car Ciinie, page 50, Jan, '81). Now there's

EMCAH CARE
WATERFUEL
SEPARATOR

. WATE R

another, called the Scavenger 11,

You can obtain
the fuel filter-waler
separalor at a cost
ol $79.85 You
have o penodi-
cally drain the filter
bowl from under
Ihe hood There's
a drain cock in the
bottom ol the bowl.
Additional informa-
bon  aboul  the
Scavenger [ll may
be obtained by
calling CR Indus-
ties of Elgin, L
The toll-lres num-
ber is B00-323
4704, In  lliinols,
call BOD-942-8141.
in Canada, call
518-753-4136.

FITCDCK




E I.-._.-'..' 7 il | :
(2% Nmﬁ :
R | 4. Ek_ .!..".E'_.;".."
.‘-1 j : k ; l-__ !
__ ! v} 2\

W

LG N LA

Product of NISSAN




CAR CLINIC

{Continued from page 427

the “chronic problem™ your dealer is
talking about. Cut-and-dried—mnoth-
ing sexy about this.

From the way you've described it,
I think your wobble iz being caused
by a condition automotive engineers
call sympathetic resonance. Sympa.-
thetic resonance refers to the titilla-
tion of the engine by an adjacent
component. As the engine is excited,
it moves; this movement creates the
front-end wobble you feel,

Gastronomical

My Colt's got the colic. It's a [98]
maodel that has to be eranked and
erdnked before it wifl start. This hap-
pens when the engine is warm. Cold-
engine starts are quick. My dealer,
who's been a prince, has pinpointed

the trouble, bt he can’t fix it. When
the ignition is turned aff, gas perco-
lates from the carburetor float bowl
into the engine, causing the engine to

Mood, The dealer vebuilt the ariginal

carburetor and then replaced 18, Oth-
er than feeding the engine antacid

Life of the party

Recently at a party, a Saturday mechanic looked as if he was

at a wake. His 1977 Chrysler Cordoba couldn'l pass the New

Pt CAR CARE

Jersay annual vehicle emissions inspection, bécause it was

cassful atternpls 1o pass the (est, he'd been advised 10 gel an

I giving off high lavels of hydrocarbons (HC). After bwo unsuc-

angine overhaul
“It's the only way lo lower the HC level.” one of the car

Unfortunately, it's easier to de-
seribe sympathetic resonance than
to pinpoint the cause, It could be one
of any number of components, in-

inspectors had told him

"IV blow twio weaks' pay, bul | guess [l hava to
gel the enging overhauled,” he said fodomiy.
“"Maybe it'll also correct the miss.”

It tok me 10 seconds to find the trouble. When

CORRECT
POLARITY

TO IGNITION

cluding a tire that has more rubber
in one gpot than in other areas, a
lezs-than-perfect wheel or a loose
component in the suspension. To get
rid of sympathetic resonance, you
have to find out what's exeiting the
engine. From what vou said, [ don't
think your dealer is going to be
much help. Your best bet is to call
the GM zone office listed in the own-
er's manual. If need be, the GM rep-
resentative will consult with Ponti-
ac engineers at the factory, who
have, by this time, prepared a check-
list of all possible stimuli.

TQ
DISTRIBUTOR

CIRCLIT

doing the tune-up, he had installed a new ignition
coil. The old one was shot. But he had ingtalled it
the wrong way, connecting the negative side of the
coll to the positive side of tha circuit and the pos-
itive side of the coll to the negative side of the
circuit,

S50 take a esson. The polarty of an ignition
coil—as the polarity of any elecinical componeant—
must not ba reversed. With a nagative-grounded
automotive electrical system, this means that the
i wire coming from the Ignition-swilch side of the
e ignition circuil is connected to the coil terminal
L marked (~) or Pos. And the wire going to the dis-
Iributor is connected to the coil terminal markead
{—) or NEG. Now, back 10 the party.

Titebond Wood Glue
The PrOfessi_onal's Choice.

Franklin

CHEMICAL INDUSTRIES

Look fof Franklin s complete ine of Glues, Caulks and Sa;

e
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33 waysto help you qualify for the job you want!

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES

Send for free Incts and color bro-
chure to find out what career train-
ing in the Aeld of your cholce might
do for you—no obligation to bauy
an g now or ever, Mow al home |
in your spare time, yuucanlnhllur:l

money-making career. . wm a col-
if you want. | you get
a bﬁlﬂ' pob. Find ol ﬂqu'll:mg you

need to know about any one of these 33
career programs—with po obfigalion o
buy anything, mow or ever, and po sales-
man will call. Just check the one program
that interests you most, You will receive
free facts, cobor brochure and informa-
tion on employment opportunities in the
field you choose. Mail coupon today a

vee bow easy il i 1o train &l hame fun.
greal new career o advancement on your

derude when you are resdy 10 luke emch “Open
exam. Then mail & to your strucier, Cesded

papen me refarned o yow with commeniy when
HH {n el hrm- b CEFTECl WOUT WEGR
AT, " exaam bave proven so weoes-

Tul fof aidtn, By aie movee o] 8 My cidleges. Ohur

radusten 1ell i shey b o method of
wudy became iy 30 ronvereenl pad oy in

e Dheyrw i Pudly merretitml.

if you Tl 0 e ol oo {rmed m Brtier job,

‘l'uur H:ml Hore

B A8 nETense in ualiry

Mo one cas promese weoes Bl if pos wam
meew weruriy, more day-deeday satmslactin
wied more of o hiure. wend for P Tacts amd
b eesdior henchusre of your chosce. There i
obligation and no wleman will call

75,600 1010000 a1 o LT

Compart your preseni saliry with ihe smanni
of momey you coubd be making i sy ol ol th
carweny linted below,  ERsctriciam. wvera

W ow et (e ame byigh-

Sirel, wir. S note that

| EDUCATION ' SEHWCE
Scranton, Pennsylvania

BES | evucamion seavice cenTeR. Dopr. pesi

simce | Scranton, Pennsylvania 18515

An ldeal Way to Leamn
't'm-mm_hrﬁminﬂihudu
vl wou mrver bavve 1o miss 8 pevcheck, Shilied
imirucrimy wie ready B Belp yim ol sy dime

TS Tk bty Bsaiorm fow aases FES) . the
same kind of irasemg progem that's offend

by et cospasics o ex employees. . cor-
: alions Whr Union Carkede. [wberrational

wper, 3. Baiblebemn Steel, United Staes

Please u-rdmi‘ruiut! calor brochure and full information how

BUI2Y an hevar. auto mechamecs ower BB
an b s i pol only he money . bt he
B of weamking im a ok st i
Mlﬂll Ba Worth
Thoysards of n'.:'ﬂﬂ'
A pwn yoar degroe et gives you s Suomer:
alr i Specabeed Baunews of uabped
Trohombogs couki mabe s gust e i
fuwll'lllmrﬂr-mulhhﬂt
earmimg of 3 high shosl gradusie. Dk |
dm;w:m_umi-hﬂ'ﬁnw
L1

gualty asmng that

il you wish, JCS will

Hall wupnn tudl'fhrfm l‘lntl mci color brochure.

ﬂEIﬂ'EH Dﬂpt PBE'I!
18515
| can 1l.ud)l al I

home for the carcer | have choten. Iundﬁﬂirﬂlmubdﬂmnhhwimmdml

Mail coupon today for free facts and color brochure. | Appress

!
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tablets, do you know of any repatr! —
Larry E. Peterson, no address

The carburetor design of the Calt
1,600-cc engine is unique. Coolant
traveling between the heater and
radiator passes through the base of
the carburetor, This causes gas to
percolate from the float bow] when
the engine is shut off,

The design is a nuisance when try-
ingtorestart a warm engine, but the
flow of warm ecoolant vaporizes fuel,
helping to provide maximum fuel
economy and good driveability.

Unless your “beast” is exception-
al, holding the accelerator pedal
smack on the floor as you crank the
engine will usually get the engine
fired up within three seconds.

Readin’ the right ‘rithmetic
To try and stop an oil-consumplion
problem, I want to replace the valve
seals of my 1975 Honda Civie station
wagon, [f has the CVCC engine
which, as you know, has four intake
valves, four exhaust valves and four
aurifiary valves. My Honda service
manual shows that only the intake
valves take valve seals. Yet, the seal
get | bought contains 12 seals, Is the
manual wrong?—Bernie Caron,
Harrishurg, Pa.

Yes and no, Bernie. The 1975 Hon-

da Civic CVCC engine uses seals on
the four intake valves and four aux-
iliary valves (your manual is wrong
on this score), but not on the four
exhaust valves (here, your manual
is correct).

You have 12 seals in your “seal
set,” because in addition to intake
and auxiliary valves, the exhaust
valves of CVCC engines from /976 on
require zeals, In other words, Ber-
nie, you not only have too many
seals, but you also have the wrong
seals. They won't fit your 1975
engine.

Honda does no: package wvalve
seals in a "“seal set,” so you appar-
ently didn't buy the parts you have
fram a Honda dealer, which is okay.
You don't have to use factory stuff.

Whether you now buy valve seals
from an independent auto-paris
dealer or from Honda, you should
use the following part numbers to
order them:

B For intake valves—057222.
B For auxiliary valves—057425.

GOT A PROBLEM WITH YOUR CAR?

Just azk Maort aboul it Send yout quesiion fo e Car
Ciinig, Popiutar Mechanics, 224 Wes!t 57th 51, New
York, N.¥Y. 10015 Whia lofers cannol be answered
inchwidually, problems thal are of ganoral inter st wit!
Lrir Db SMEd it (e Colma

SERVICE TIPS

B If your GM dealer has been unable to fix an
oll leak in & 5.7-liter digsel engine, suggest that
he probe the fow-control valve hola In the air
crogsover, Some weren't drilled completely
throwgh, which prevents functioning of the
flow-control valve. A nontunctioning flow-con-
frol valve results in high crankcase pressure,
which can push oll out of the enging—eaven
through properly sealed joints.

B Speaking of diesels, il you want 1o know
where diesal fuel is availlable, thera's now a
Diese! Fuel Directory. One company selling it
is Nationwide Distributors, 12027 Southwest
17th Courl, Miami. Fla. 33186. Cosl is $9.95
plus §1 for postage. To save the dollar, call
aulp-parts or diesel-fuel distributors in your
area. I'm sure others sell the directory.

B Uniess the guy who does your Iront end
work has the lalest specs for your 1980 and
1581 GM X-body car, you may not get the front-
and camiber sel properly. The manual, which is
wrong, calls for 8 spec ol 50 = 50° The
raumsggspoccaﬂswracambqramngnl «1.0°

B Dowes your 1981 K-car have a tendency 1o
keap going in the same direction as the tum
you make? If o, Chrysler says ils steering
“memory may be out of whack. Tha condition
Is discussed in service bulletin 02-05-81
{8/3/81). Replaca the ball bearings and spac-
ers in the fronl struts with new parts carrying
Nos. 5204595 and 5204815, respactively. M
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ERS’ CLINIC

QUESTIONS ANSWERED

Squealing faucet
We have a faucet that squeals when it
ig turned on partially. The squeal
stops when the faucet is turned past a
critical point. What causes the squeal
and what can I do to remedy (17—
William £. Tafbot, Ardsley-on-Hud-
gon, M.V,

A squealing water faucet is usual-
ly the result of a worn washer. When
the stem is backed out (someone

SEAT WASHER

NYLON WASHER —— S

Womn part of seat washer inhibits water fiow
and producssa the same effect as reed In a
wind instrument. Result: nolses.

turns on the water) and the clear-
ance between the frayved washer and
the valve seat reaches a certain dis-
tance, the washer will vibrate and
sgqueal like the reed in a wind instru-
ment. As the valve is opened more,
the space becomes greater and the
reed effect—and noise—ceasze. Sim-
ply replace the washer.

Furnace sizing

P'm planning to add 450 zq. f1. o my
small, 900-aq. 1. house, I heal the
present structure with a &7.000-
B.R.U. ol furnace, Will it be large
enough to heat the added apace? All
information [ receive from repair.
men, contractors and fexthbooks 1s
contradictory. Saome zay the unif ig
oversized for the sguare footage,
while others say I'd need a furnace

fwice ag large. Who i right? [ don't
want fo spend extrm money on a larg-
er furnace \f my present one is farge
enoigh.—Jfofin H. LaRush, Nanecy,
Ky.

John, join the many, many people
who erroneously equate heating
needs with square footage. There
are 80 many variables to consider,
such as number of windows and tvpe
of glass, amount of insulation, Aoor
and ceiling make-up, type of con-
struetion and site orientation, that
any rule of thumbapplied tosizinga
furnace wouldn't even qualify as an
educated guess.

1 would econtact a licensed me-
chanieal engineer to determine not
only the furnace size, but also the
location of your registers or radia-
tors. As most additions are on the
end of the supply line, a separate
zone with its own thermostat may be
in order.

Resurface or replace?

{ have a large concrete driveway
that's about 30 years old, Pari of it i
in fair condition and cowld be
patehed and resurfoced. Wowld it be
worthwhile to blacktop if, or should {
replace it with concrete! —Chester B,
Swanson, Moline, [,

Broken concrete driveways can be
surfaced with a topping of asphalt
using the concrete as a base, as long
asit iz zolid. Remove any broken and
loose concrete, then compact the
base and patch the holes with con-
crete to the level of the existing con-
crete, The feasibility of this type of
patching will depend on the number
of patches and their size. A reputa-
ble asphalt contractor will steer you
in the correct direction on this.

If the area is small enough, he
may decide that a patch of gravel
and sand, wetted down and tamped
for proper compaction, is all vou
need. The contractor should coat the
surface with liguid asphalt first, to
assure that a minimom of 1% in. of
asphalt surfacing will adhere to the
concrete.

The Asphalt Institute says to be
certain the conerele izelean and dry.

Do you hive & home Mmanienancs or Mepar prodiam ?
Sand it 1o Homaownars' Ciale, Popular Mechanics,
224 West 5Tth S, New York, MY, 10079, Letters
connol e answered indindualy, but probilems af
wide interest will be discussed i this calvmn. For
morg home repar and mamrenance help, gel PME
Horma Care Guide, $4.95 posipaid. Send orders(s) io
PM, Box 1074, Radio City Station, New York, N.Y.
fara.

The thickness of the asphalt surfac-
ing may vary, depending on the geo-
graphical location. Colder areas may
require thicker applications. This is
where a reputable contractor can
give direction,

Blistering exterior plywood
{ built a small rear porch last spring
uging Texture [-1], Ve-in-thick, erte-
rior-grade plywood siding. After
completion, [ applied twa coats of a
top-guality, semilransparent stain
for a redwood finigh., After four
maonths of expogire, the siding devel-
oped blisters and cracks in the top
veneer. Spol applicattons of atain
didn’t halt the condition, Do you have
a solution?—John N, Klein, Mount
Penn, Pa.

First of all, check the trademark
on the back of the plywood siding
and copy all of the information on it
for reference purposes. If it is exte-
rior plywood (Texture 1-11 is one of
the American Plywood Assn.'s exte-
rior siding panels), it shouldn't ever
delaminate, Delamination is a sepa-
ration between the veneers at the
glue line: this is sometimes referred
to as blistering. However, face
checking (small cracks in the wve-
neer}is a natural occurrence in wood
and doesn't affeet the strength or
durability of the siding.

If the problem is delamination, the
plywood wasn't manufactured prop-
erly; you should contact your suppli-
er with the details of the problem. If
he doesn't take action, contact the
manufacturer directly. The name
may be on the trademark. If it isn't,
however, and the plywood has an
APA stamp, send all this informa-
tion, including the copy on the
stamp, to: American Plvwood Asan.,
1119 A 5t., Tacoma, Wash. 98401, The
association can tell you if your sid-
ing is actually exterior plywood,
such as Texture 1-11, and it can pro-
vide yvou with the name of the man-
ufacturer,
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IF
FUEL DILLS

PUTTING YOU
IN THE RED,
THINK PINK.

If you haven't added an extra layer of Owens-Comings pink
Fiberglas" Insulation up in your attic in the last five years
you probably should

Estimates are that fully half the houses in Amernica
are undennsulated for today’s high fuel bills. Not to
mention lIomomows!

Check other spots around your
house, too. Under floors in unheated — lgg,

garages and crawl spaces. Walls ex- TS

posed to cold or heat g
Then put your house In 9‘#

the pink—witn Amencas

best-selling insulation
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H-values
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seliers taci sheat on
Highes Hvalues mean
greater iNsaon povwer
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APPLIANCE CLINIC
QUESTIONS ANSWERED

Stagnant water
For the pasl sir months, there fias
been an odor of stagrant water from
our Kenmore Non-Suds washer Mod-
el 1107215600, s the filter at faulti—
Harold Fateley, Mesa, Ariz.

Since your clothes apparently
smell fresh and clean and you only

DRAIN CELLAR'WALL

Y

HOSE SUPPLIED % GRADE

WITH UnIT 15 g, o
TOD SHORT P
o S
s
."'*-Hllﬂ
‘H ¥
il
i I
Gl
b‘ o
cawe |
L . s
WATER PLUG REMAINS TOSEWER OR
IN DRAMIN HOSE TD BLOCK SEPTIC TANK

ODORS FROM DRAIN LINES

A water plug &t boftom of the drain hose
blocks cdors from 8 sewer or seplic lank.

notice the odor around the unit, we
suspect there's something wrong
with the drain, not the filter.

Check to see if your drain line is
properly fitted with a trap in the
wall, under the floor or wherever it
leaves the house. Also, check for a
broken or leaking drain line under
the floor or in the wall. You should
alzo look for any leaks or drips from
the drain lines under the machine.

A simple way to trap a drain line
and to block foul-smelling sewer and
water gases is to replace your cur-
rent machine drain hose with a
longer one (as shown in the draw-
ing). Let the drain hose loop down
almost to the floor in back of the
machine, then up and out to the
drain pipe or tub. This bend puts a
natural trap in the line which holds
a "plug” of water and prevents stag-
nant gases from venting back into
the room.

Frost in the frostless

Our 1873 Stgnature automatic frost-
less refrigeratorifreezer, Model
UFO-21:0-000, forms ice tn the
bottom. What can you suggest ! —J . H.
Smeaton, Millington, Mich.

First, check that the ice does, in
fact, melt when wour unit iz in its
automatic-defrost cyele. Open the
door and see if water runs down the
tube at the back.

Then inspect to be sure that the
water passages from the freezer sec-
tion are clear. Remove any food or
packaging particles that may ob-
struct them.

Remove the cover over the defrost
mechanism and check for a blocked
hose., You can run a Aexible wire
into the tube to help remove any
abstructions. While the cover iz
open, check the defrost-unit action
by advancing the defrost timer. Ro-
tate the dial clockwise.

The fact that vour refrigerator
runs frequently could indicate that
fan, coils and compressor need
cleaning. You may also have a low
Freon level. You should check this.

More on ice cube connection

In “lce cube connection” (A ppfiance
Clinie, page 46, Aug. '81), we sug-
pestad that p reader choel the mirrn.
switch in his 3ears refrigerator
as a possible cause of trouble with
his icemaker. We had a good idea,
but the wrong unit.—The Editors

* . was puzzled by pouranswer, |
am a service technician and have
never heard of a microswitch in a
Sears refrigerator, such as pictured
in your column,

"o that model, we wae an eight-cav-
tty, nonremovaife ice tray with di-
rect-drive (ee stripper and caw-oper
afed [l switch, Our icemakers, €r-
cept the “flex tray,” have adinstable
water fill, I think the problem could
he corrected by adjusting the water

fitl. Oversize ice cubes jam in the
chute and won't move through the
auger."—John HKahy, Las Vegas,
New,

Heatless blankets

We have two efectdic blankets that
barely heat when on the top setting.
One iz a Sears Model 3260-7147-2158;
the other is a J.C. Penney [&iwatt
blanket. Both check ouf on conlinu-
tty, and the controllers appear to be
aperating.—E.H. Sprowll, Yorktown,
V.

It may sound teo simple, but have
vou checked the voltage at the wall
outlet? This iz important with any
appliance. If you are using an exten-
sion cord, try ancther one; some-
times the wires in extension cords
break due to kinking. With wour
blankets spread out and plugged in,
set the temperature control at mid-
range and check the temperature
with a thermometer. It should be in
the mid-70° F. range. Finally, blan-

kets should be uniformly warm. If
there are any cold spots, send the
blanket out for repair.

Dry cycle not drying

Our built-in Kitehendid KDS-17A
dishwasher has a problem with the
drytng cycle. Dishes are not hot when
the machine 18 opened; the fan seems
to be working. I suspect a burned-out
heater. What do you think f—J. West-
heimier, Sameraet, NJ.

First, are you certain your hot
water iz at least 130°F? Check your
source: This could be the problem
and not the dryer. Possibly one of
the pushbutton controls is not oper-
ating properly: Check them. The
timer could be malfunctioning, too.
Algo, vou have two button-type ther-
mostats in series with the heater;
these may be inoperative.

To rhark the heatar or thearmao.
stats—and, incidentally, to check
for loose wires—first turn off the
power. Then remove the bottom kick
plate held by a serew at either side,
lift it up and out and put it to one
side, Tocheck the heater, disconnect
ome wire and place your volt/ohmme-
ter probes on either end of the heat-
er connections, using either the Rx1
or Rx10 scales. If you get any read-
ing at all, the heater is defective and
should be replaced. Check the but-
ton thermostats the same way.

A reader writes

In "Burred-ouf roange” { Appliance
Clinie, page 28, Sapt, "81), you ran o
tetter from a Mr, D). Watkins who had
experienced repeated replacement
af lower heating elements in his
range. As a one-tine owner of an
appliance-repair firm, | ogree wilth
the advice you gave, But [ believe
o may have left out one important
possible rause: overuze of oven
cleaner! Oren cleaner 18 murder on
heating elements; they wmust be cov-
ered with aluminwm foil so no elean-
er gets on them., (Remove foil after
eleaning. ) Elements that have failed

from cortact with oven cleaner typi-

cally have a break in the outer pro-
tective twbe, and fhiz 1z wsually
burned through completely.—M.B,
Willtams, Potomace, Md. ™

it you have B Queston  about &y aopd-
ance, send if along with the model and seral num-
bevs o Applignce Ciinig, Pogular Mechanics, 224
West 57th St. New York, N.Y, 10018, Sovry, but
tettars cannal be answered indfvidually, Probiems
of wide imevast will be discusaed in this colurmn,
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ENCH
PMEXAMINES PRODUCTS AND SERVICES

Solar black paint

Thurmalox Solar Collector Coating
is a specially formulated, silicon-
based, black paint for uze on absorb-

er-plate surfaces. This product se-

lectively absorbs
solar wavelengths
with the greatest
heat content—vis-
ible and infrared
light—thus  col-
lecting more heat
energy than non-
selective black
paint. The coating
won't peel or dis-
color and it fune-
tions best on col-
lector panels with
glazed covers.
Available in 13-
0%. Spray cans, the
product sells for
$7.25 at solar-sup-
ply houses, or for

Fluorocarbon-free or f
II::':r can allows +5-95 postpaid dir-
easy application, ect from the mak-

er: The Dampney
Co., 85 Paris St., Everett, Mass.
02148. The coating is also available
in bulk containers for solar-panel
manufacturers.—Rosario Capotosto

Versatile droplight

Trouble light is
made of heavy-duty
fiexible plastic to

reduce Impact damage
and eliminate corroslon.

The Pivotlite i= a trouble-free trou-
ble light with several good features.
Its housing, cage and reflector are
all made of rugged, flexible plastic,
as iz the full-swivel hanger hook. A
double ball joint allows 360° eircular
movement and 170° right-to-left
movement, while the handle houses

Powerful magnet in the handle base makes
the light especially useiul for auto work.

an  easy-to-operate pushbutton
switch and convenience receptacle.
A powerful magnet on the base of
the handle permits attachment to
most metal surfaces.

The atandard Pivotlite has a 25-t.
cord. It's $31.95 postpaid from Plym-
outh Products Inc., 464 Merrick Rd.,
Oceanside, N.Y, 11572, Available op-
tions include a cigaret-lighter
adapter with a 12-voit, 50-watt bulb
($4) and a 50-ft. cord ($3.50).—H.W,

Sparkling
discovery
Total Finish is a
transparent poly- |

mer coating that *-':I-."':_

makes porcelain,

ceramics,  glass,

plasties and pol- o

ished metals more P
-

resistant to stain- :
ing. After cleaning = |Tem oo
and drying the =
bati;rudum sink, | y
applied Total Fin-

ish with a cloth, Lauid costing 12
much like apply- gain repelient.
ing a polish. The

porcelain gleamed like new and also
stayed cleaner longer than usual.
According to the manufacturer, the
product is abrasive-resistant, won't
discolor and is unaffected by sol-
vents and detergents.

The B8-oz. bottle iz available at
hardware stores for 84 and is made
by Unelko Corp., 506 Taft Dr., South
Holland, I1l. 60473, —P.5.

Window and door locks

If you have sliding aluminum win-
dows or a sliding patio door, you can
help protect your household against
forced entry by installing one or
more of the Vent-Lock Home Securi-
ty Hardware devices. Among the
choices are a foot-controlled Patio

This easy-to-install and Inexpensive secu-
rity hardware was designed especlally for
aluminum sliding doors and windows.

Door Lock (No. 555, $3.30), an adjust-
able Patio Vent Lock, which lets vou
lock the door in a partially open posi-
tion (No. 333, $2.20), a Deadbolt Slid-
ing Window Lock (No. 235, $2.48), and
a wedging-action Sliding Window
Lock (No, 222, $2.59).

All these security products are
available—at the above prices—at
hardware stores, home centers and
from the manufacturer: Vent-Lock
Div. of Hawkins Co., Box 3023, Oak-
land, Calif. 94600.—S. W,

Home and shop update

Several readers have written to ask
where PM’'s book, 500 Home and
Shop Tips, discussed in this space in
the Nov. "Bl issue (page 142) can be
purchased.

The folks at Hearst Books assure
us that the book can be ordered
through local bookstores. But if
you're having difficulty getting it
there, send a check or money order
to Dale Boehle, Book BService,
Hearst Books, 250 West 55th St.,
New York, N.Y. 10019.

The hardecover edition is §12.95;
the paperback is $8.95. There is no
charge for postage or handling. Al-
low three to four weeks for deliv-
ery.—H.W.

# youve come across & new product with
some special features, Jel ws know aboul il
Write fo PM Workbeach, Popular Machan-
ics, 224 West 57th 5L, New York, N Y. 100719
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LISTENING POST

Cold feet on minis

Everyone knowsz that eventually
there will be a strong minicar mar-
ket here in the United States, but
no one knows when., Demand for
tiny, super-economy sedans like
those already skittering around in
Japan and Europe could materialize
overnight with the next major fuel
crisis—or could be delayed for years
if fuel prices and supply remain fair-
Iy stable.

The rub is that high-tech teeny
cars aren't much cheaper to build
than larper ones and they're equally
(or more) expensive to develop. And
none of the Detroit makers is vet
willing to invest a few billion dollars
on a product for which the demand is
so uncertain, With sales still slow
and money tight, the trend is to
invest in sure things: For Detroit,
the surest thing has always been
mid-sized, mid-priced family se-
dans.

Yet while everyone seems reluc-
tant to be first into these uncharted
waters, no one wants to be left out,
either. All four automakers have
partners in Japan and/or Europe,
most of whom already build and
market minis on their home turf and
would like to bring some here, What
could be more logical than to team
with these oversens armas in prepar-
ing state-of-the-art minimobiles for
U.5.import as seon as demand mate-
rializes?

This state of affairs led GM to
make a deal with lsuzu, a long-time
GM partner, and Suzuki. This
should lead to certified, LS. minis
sometime after 1985, Chrysler has
been plotting similar products with
both Mitsubishi and Peugeot for
some time, while Ford negotiates
with partner Tove Kogvo and (until
recently) Toyota. American Motors,
of course, is married to Renault,

Who will pioneer this new market
segment, which research firm J.D.
Powers predicts could account for
gix to nine percent of U.S. passen-
per-car sales by 19857 Both Ford and
Chrysler have a head start on ultra-
conservative GM through their Jap-
anese partners, but like GM, they
continue ta drag their feet, One of
the Japanese makers could decide to
test the waters independently; but
they, too, are unconvinced that a
UI.S. minicar market exists,

I look for Volkswagen of America,
which has been suffering right along
with Detroit of late, to shock every-

one by importing its next-genera-
tion, smaller-than-Rabbit mini by
sometime in 1984. It takes both mon-
ey and nerve to be a pioneer, and VW
has both. If the product and its price
are right, it should become Ameri-
ca's next “"Beetle” and clean up
while the others play catch up.

Big cars not dead yet

The steady fuel situation and a
resulting revival, however small, in
big-car sales have at least one
Detroit maker already back-pedal-
ing on plans to scuttle its “full-size”
family sedans. Contrary to previous
reports {all were true) that Chevro-
let would drop its Impala/Caprice B-
car series after thiz vear, division
general manager Bob Lund now
insists that these cars will be around
“az long as the market demands
them"—aor at least until replaced by
smaller, fwd models around mid-
decade.

That leaves Pontiac out on & limb
as the only GM division without a
full-size entry. although the slightly
smaller and more fuel-efficient rear-
drive intermediatzs—renamed Bon-
neville Model G for "82—=eem to be
doing a ereditable job of filling in. It
also, incidentally, gives Pontlac
GM's highest Corporate Average
Fuel Economy (CAFE) rating of 27 .4
mpg for the 1982 model year. That's
just a whisker short of the federally
mandated CAFE requirement of
27.5 mpg for 1955,

Meanwhile, it seems Ford will
keep its current full-size LTD and
Mercury Marquiz—and the V8 en-
gines that power them—around for
three or four more years, while
state-of-the-art fwd replacements
are developed. Until recently, re-
ports were that the smaller, rwd
Granada and Cougar series were
being groomed to take over Ford's
family-car market a= early as next
Year.

Chrysler already has dropped its
largest cars and will soon deep-six
itz remaining rwd intermediate se-
dans (which picked up the full-size
New Yorker and Gran Fury names
for '82) in favor of stretched K-based
luxury and family sedans a bit larg-
er than the new LeBaron/400 "Su-
per Ks.,"

Better zip for mid-year Js

About the time vou read this, there
will be a lot going on in GM's J-car
ranks. First, Buick and Olds divi-

sions will be unveiling their own
interpretations, Skyhawk and Fi-
renza. Second, Chevrolet (Cavalier)
and Cadillac (Cimarron) will be ben-
efiting from the addition of an
optional 2.0-liter engine (a stroked
varsion of the Chevy-built standard
1.8), five-speed transaxle and a
shorter 4.10:1 axle ratio. Third, Pon-
tiac (J2000) will begin offering a Bra-
zilian-built overhead-cam 1.8 along
with a five-speed.

All this will help quell complaints
of the Jg' indifferent performance
and driveability and make them
more competitive with the imports
at which they're simed. Makes one
wonder though, why “smart" GM
execs thought they could get by with
boggy, poorly responding engines in
the first place.

Like Ford management, which
made the same mistakes with the '81
Escort line, perhaps they're finally
learning that small cars need more
than high EPA fuel economy num-
-:;ﬂs to compete successfully these

ays,

CI‘IITIIEI' minivan

Ancther potentially fertile field
awaiting harvest is the minivan
market. Both GM and Ford have
running prototypes, but Chrysler
appears to be closest to production,
possibly by the "84 model year.
Strangely, the Japanese have been
reluctant to develop minivans for
1.8, import, despite their huge suc-
cess here with small pickups.

Like most everything else the
company is developing, Chrysler's
little six-passenger van is based on
the transverse engine, fwd K-car
platform and powered by the 2.2-
liter four-eylinder engine. The Mit-
subishi 2.6-liter Silent Shaft is a like-
ly option.

Wheelbase is stretched to about
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Aceept the challenge and vou'll never be the same.

In the Navy vou will become an experienced

professional with a job skill vou can build a career
on. And vou'll possess the pride, maturity and self-
confidence only the Navy Adventure can give vou.

The Navy has over 60 career areas to choose
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become a specialist in the field yvou choose.
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109 inches, but overall length, at 175
inches, is a tad shorter than the
Reliant/Aries K-cars, making it an
easy fit in the average garage, Plans
are to market both Plymouth and
Dodge versions and build them in
the Windsor, Ont., truck plant.

'83'4 T-bird and XR-7

Ford is speaking of its sleek, super-
asrodynamic "83%: Thunderbird and
Cougar XR-T7 as "sporty family se-
dans,"” indicating they'll have gener-

ous rear seats in the Mercedes/
BMW/Audi tradition.

Styling, too, iz clearly European,
with rounded fenders sweeping back
from Mercedes-like grilles, slim-pil-
lared preenhouszes and black-wall
tires on functionally styled wheels.
Thankfully absent (so far) are the
clichéd wire wheel covers, vinyl-
capped roofs, opera windows and the
like.

A performance package will fea-
ture & five-speed manual transmis-
gion, hitched to a turbocharged 2.3-
liter engine. Planned introduction is
January 1983.

Ways
: ToGet ' %
A Precise Grip ®

~7; On Precision Jobs
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AMC four-cylinder engine

American Motors is well along in
development of its own four-cylinder
engine, derived from the current six
and featuring the company's paten-
ted, thin-wall block design and some
major aluminum components for
light weight. Like the Pontiac-built
four it will replace in calendar 1983,
its displacement will be in the 2.5-
liter range and throttle-body elec-
tronic fuel injection is a good possi-
bility. AMC also plans to offer die-
sels in all its lines within three vears,

America's fastest tire

1 just had the pleasure of attending
a highly unusual press preview—
unusual because the product being
discussed, displayved and tested was
not another new car, but a special
new tire. From performance-orient-
ed B.F. Goodrich Co,, it's the ultra-
performance, l40-mph Comp T/A,
first and only very-high-speed V-
rated” tire made in North America.

Not that anvone advocates driv-
ing that fast except on a race track,
but it's comforting to know that &
tire designed for safety at such
speeds can be counted on for ex-
tra security under less demanding
conditions. In fact, prototype Comp
T!A's were tested and developed on
170-mph race cars in competition at
places such as Daytona Speedway.

BFG engineers used the ltalian
Pirelli P-7, widely thought of as
today's ultimate “super tire,” as
their design target. And based on
our head-to-head comparizon tests
on Firebird Trans Ams and Porsche
911s and Turbo 924s at Ohio's Trans-
portation Research Center, it seems
they've matched or bettered the P-7
in every way.

Both cornering and braking trac-
tion on dry pavement were at least
equal to the Pirelli in most
conditions and better in some. Also,
the Comp T/As displayed more sta-
ble and controllable "breakway" be-
havior at the cornering limit.

They also showed far better wear
characteristics after our day of very
abusive testing. We weren't able to
test wet traction, but BFG savs the
Comp T/A has a substantiaf edge on
wet surfaces.

Obyvioualy, this is not the tire for
everyvone, nor for the average family
car. Intended for serious drivers of
high-performance cars, Comp TVA's
range from 3200 to 300 each and are
available in seven 15- and 16-inch
sizes from 19560VR15S to P265
S0VR15 and 205/55VRI6 to 225/
H0VHE1EG. What if your car has 13- or
14-inch wheels? *Most people who go
to this type of tire also buy special
wheels,"” sayz BFG; "it's no problem
to go up a size or two,” i
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EQUIPMENT AND
TRAINING NO OTHER
SGHOOL GCAN MATGH!

NTS HOME TRAINING INVITES YOU T0
EXPLORE MIGROGCOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH

STATE- OF-THE-ART EQUIPMENT YoU
ASSEMBLE AND KEEP!

When it comes to electronics home study, no
school matches the training you get from NTS.

For example, we offer you three
different programs in the booming
microprocessor field. And each includes
one of today’s sophisticated microcomputer
models for you to assemble and keep.

You not only learn to troubleshoot these
remarkable instruments, you learn to
program them to do what you want. It's the
perfect i o Opportunity

NTS'S\

Master Course in
Microcomputers includes the NTS/HEATH
H-89 Microcomputer (#1 above). It
features floppy disk storage, "smart” video
terminal, two Z80 microprocessors, 16K
RAM memory expandable to 48K. HDOS
included.
The NTS/Rockwell AIM 65 Microcom-
puter (#2) is included in our Microprocessor
echnology Course. It's a single board
unit featuring an on-board 20
column alphanumeric printer
with 20 character display. This
6502-based unit also has 4K
RAM memory, expandable, 8K

for you to learn BASIC high
level language programming and
assembly language programming.
It’s also important to note that our
microcomputers are not home-made
training devices. They are production model
micro-systems, identical to many you'll
encounter in the field. We believe this
makes your training a lot more exciting
and relevant.

monitor ROM and 8K advanced
BASIC interpreter on ROM,

And in NTS's Master Course in
Electronics and Industrial Technology,
you'll work with the NTS/KIM-1
Microcomputer (#3). This unit features a 6
digit LED display with an on-board 24 ke
hexadecimal calculator-type keyboard. It's a
6502-based microcomputer with 1K of
RAM memory, expandable.




HOME ENTERTAINMENT
ELECTRONICS [

NTS has many
different elec-
tronics pro-|
grams to choose §
from. One of our
most popular
is Color TV
Servicing—and it's nowonder. You build and
keep an NTS/HEATH 25 inch (diagonal}
digital color TV as part of your training.
Choose Communications and you'll train on
an NTS/HEATH 2-meter FM transceiver that
you'll also build and keep.

And because we're NTS, we include an
array of state-of-the-art test equipment—
including digital multimeter—with most of
these programs.

AUTO MECHANICS Few technical fields
can offer the challenges and opportunities
that the auto industry can. To train for it
with NTS, you'll utilize “shop-tested”
instruction plus an impressive array of
professional equipment, including a solid-
state automotive oscilloscope. You'll learn
engine diagnosis, motor overhaul,
transmissions and much, much more.

essenitial industries in the world. Learn
servicing of commercial, industrial and
residential heating and cooling equipment.
Your course includes such equipment as a
hermetic unit analyzer, leak detector and
charging-testing-purging manifold set.

HOME APPLIANCES. Here's an excellent
full or part time opportunity with real
potential. Saves you money on your own
repairs, too! Course covers repair and
servicing of washers, dryers, ranges and
small appliances. Your equipment will
include NTS’s amazing circuit trainer plus a
multimeter for testing purposes.

For 75 years, NTS has provided quality
home training for thousands of students
around the world. We look forward to
helping you, too, develop important new
skills the proven NTS way.

Take advantage of this opportunity
now. Send the coupon today for a free color
catalog in the field(s) of your choice.
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A master craftsman
shows how to createa
work of artinwood

Here's how to make your own sculptured butterfly wall hanging.

Ynu can make this praceful but-
terfly wall graphic for your liv-
ing or family room: or vou can give
one as an unusual gift. The butterfly
is made of pine, redwood and aro-
matic cedar, taking advantape of
variations in the knots, grain pat-
terns and tones of the wood.

&0 POPULAR MECHARNICS

To make a butterfly, vou must
slice 24 wood slats in pairs—one slat
for each wing. Slats are arranged so
the wings will be mirror images of
knots and prain patterns, The body
is created from a single bloek of wood
shaped to fit the wings.

Selecting the wood is probably the

mest important ztep in making the
butterfly, since strategically placed
knota and interesting wood prain
are the basis of its desipn appeal.
When you select pine, look for the
poorest grade available. At the lum-
bervard, browse through the No. 4

(Phase i o Dage Tl
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You could spend a fortune for an original 1929 Mercedes, if you
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enough to find one. Now you can assemble your very
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genious
your VW or Fard chassis and drive train into the uitimate
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La r
NiCd batteries

tolife

When an old NiCd wouldn't accept
another charge, you used to throw
it away. Now, you can bring these

“dead" batteries back to life.

by Herb Friedman

hough NiCd cells and batteries

are eapable of being recharged
hundreds of times, many “die” be-
fore they are recharged even 100
times; some even go bad before 50
recharges.

In most instances, a NiCd goes
“dead" because of an internal short,
yvet the NiCd can be resurrected
from the dead with a relatively
heavy surge of direct current that
“burns” away the short. Once the
short is removed, the NiCd can be
recharged in the usual way.

Some tough cases—NiCds that
have been “dead” for many menths
or those with several inlernal
shorts—require repeated high-cur-
rent surges before the short(s)
opens. But eventually, even the
toughest NiCd will “open up" for
recharging. Naturally, if the NiCd
has “died” from natural causes and
is simply “used up,” it can't be
restored,

PM's NiCd NuLife, which can be
assembled from components avail-
able from Radio Shack or most elec-
tronic-parts distributors, is an easy-
to-build device for restoring NiCds.
Note that the NulLife is powered
directly by the 120-valt powerline. It
should be assembled in a plastic cab-
inet, and execept for the binding
posts, no metal component that can
be touched by the user should be
connected to any part of the circuit.
This includes the mounting screws
for power switch 51 and the terminal
strip. Make certain there is no con-
nection to the terminal-strip lug
that also serves as the strip’s mount-
ing foot.

The unit is assembled in a Radio
Shack plastic Project Case, measur-
ing approximately 6 x 3 % 2 inches.
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If you cannot obtain a double-pole,
single-throw (d.p.st.) switch for
power switch S1, use a double-pole,
double-throw (d.p.d.t.) type and use
only the connections on one side.
Lamp NL1, the “charge indica-
tor,” is a 120-volt neon lamp assem-
bly that consists of a neon lamp and
an internal resistor in e single hous-
ing. Any of the 120-volt variety sold
by Radio Shack and Calectro can be
used—use the least expensive one.
Do not, under any circumstances,
substitute just an NE-2 neon lamp
(without the resistor): It will blow
out almost instantly when you apply
power. NL1 must be a 120-volt ne-
on-lamp assembly; the "“120-volt™
maans an internal current-limiting
resistor is built into the assembly.
Use any Silicon Controlled Rectifi-
er (BCR) similar to the one specified
in the parts list. Just make certain
the one you use is not designated
“high-gate sensitivity": The project
requires an ordinary, inexpensive,
general-replacement SCR. The
SCR's leads must be extended to fit

NICd battery rejuvenator, which we've
named the NICd NulLite, Is shown (above)
hooked up to zap four AA-size cells. A
press of the charge button will bring to life
even old, "dead” cells. The wiring on the
case front panel (left) Is quick and simple.

the terminal-strip's lug spacing,
Tack-solder about 3 inches of insu-
lated wire to each SCR lead and then
slip a short length of insulation tub-
ing down the wire and over the SCR
leads, If vou have used shrinkable-
tubing insulation, heat it with a
match so it shrinks tightly over the
leads.

The only special component you'll
need is eapacitor C1. If you plan to
restore only single-cell NiCds-—such
asthe AA, C and D sizea—C1 can be
20 microfarads (mfd.). If you intend
to restore multicell NiCds, uze 40
mfd. A 20-mfd/150-v. capacitor is a
common size, 50 if you need a 40-mifd.
capacitor and can’t locate one, con-
nect two 20-mfd. capacitors in paral-
lel, as we did in our own unit, shown
in the component-side photo, page
84. (Radio Shack doesn’t stock C1,
but it is available in the Caleetro
parts line. If you don't have a Calec-
tro distributor in your area, try a
local TV-zervice shop.

Operation
The AA, C and D NiCds are most
easily handled by mounting them in
an inexpensive cell holder. Connect
an insulated elip lead from the bat-
tery’s positive terminal to the Nu-
Life's positive terminal; repeat this
(Please turn 1o D G4)




CHIT SKYROCKET FORTH!

AMAZING SUPER-GROWING SPECIES

SOARS INTO A MAGNIFICENT TREE
IN JUST ONE SINGLE YEAR!

and keeps on skyrocketing 30-40-50 EVEN UP TO
60 FEET HIGH OR MORE in less time than most

trees nudge themselves a few feet off the ground.

In Facd. -3 Growing Ssanon:
77 GROWS AS MUCH 25
A FULL s FOOT EACH WEEX
AFTER EVERY TIME YDU WATER IT!

‘eu! Based on amazing growih rates reporied by
plan! scantmts—4 grows S0 FAST | arches
out 50 WIDE |, you can actually take @ rulsd
and mpasure e incredibde diference n ekt
owary 2 10 3 days! OR. o really leave youw
reeghbrs rjupng i mwir ahd wondes,
them a yandslck and bt them measure tha ol

laremce BN FEET svery 2 193 woekar

Yo5, gowd on [0 Bvus! dsall 50 Ngh, so tast
ERaal i Actually TOWBrs Ol B & Japacesd Flid
Mapls. Chesty Trtd or aven the most grace byl siliky
willorsy in guch & rickowloualy shost hme you will
sirmply refuse fo belisve pour eyes! Think of it

GROWE MORE (M JUST ONE MONTH

THAM MOST TREES
GROW iW EMTIRE YEAR!

Bacauss scoording 40 plant expeds, Govi scien-
tists and Bolanicsl Gardens who researchad this
wondartybrid . e established, you menky
witlesr il once-a-waok, and be absolutely loored
a8, during its SUPER-SOARING BEE-
gon, il 5 AS MUCHAS A FULL W-FOOT
WEENKLY AFTER EVERY TIME YOU WATER IT!

That's gkt Grows hgher than even g full
glmun Figwwring Dogwood IN JUST ONE
m:iﬁwnm iar Rron i ST ONE S oL
r i 1M LK L
YEARF

PFLANT MOW —REACH OUT AND
TOUCH ITS LUSH, THICK BRANCHES
FROM YOUR SECOND STORY
BEDROOM WINDOW BY THE NEXT
BUMMER!

Mo doubl about it Thery's just nol anotbae “in:
stant” Shace Trea like 4 on this planel! Because
Thanks b Bhis marache of plant scsnce, Natead of
apeading a mal forfune on 3 Iree and fhen
wasting hait & idetime for i togrow . el sel for
ihes garden-wonder of your i &x theg Supier-
soarng hybrid rockels forih [rem & pripe
PurSafy-giowh planl b a ower of ol hegh
basudy = less bma fhan you sven dréamed

possihle

GROWE IN VIRTUALLY ANY S0IL

—REQUIRES MO SPECIAL CARE—

BOARE INTQ A MASTERPTECE OF
BEAUTY IN JUST A MATTER OF MONTHE!
Beat of ad, unhhe most irees hat demand con-
sant care, constant p about The
only Ting yau do amer you plant (s supae
grm'lg wander-tybrid s waler @ and anjoy 4

hat's why lgading bolanical gardans  |and-
SCEpE AlislE  garden ediors . canl sioD
favng apoul As ndeschibable beauty s
trounbe- s £ i LS Suhging, eweing growih
Smuall wonder that lnsding sxparts hall it in fhe

sl ghowirsg lerms recommendsd it agasn
and again bor iomaawners wha want a si
dispiay of beauly ... both 8 wind and privaty
merien and deap, cool shade . e with gracts-
cally ro mone work Ihan & harough walsing
mach week!

VITAL STATIETICS FROM LEADING EXPERTS
MATURE GROWTH SIZE: g much as 8010
02 foal

MATURE SPREAD: s much as 30 (o 35 feat

IZONE OF HARDIMESS: Hardy from ihe
dempest South o as las Mot &s vermont, kinn
Cuebec, Braish Columbia. Wenter Hardy in
areas where Mg drops 83 0w a5 30 degress
walow 20

LIGHT MEEDS: Growa beaulifuly in Souty
localion

DECORATIVE MERITE: Highly recommandes
by landscape architecis as baautifu! cecoraive
spRcamens lor homes, parcks, highways, 8lc.
where sxceptional fast growih and beauty s
raguired. Partect For fasi secsening and privacy

RAPID RATE OF GROWTH: Experts repor
growth rales on specimen trees thal measure
o & FEET THE VERY FIRST YEAR ALONE.
Thal's mare than mos? shade frees growind . 4
% gven ¥ years Yas, once salablished will
row fanch-fouse-roof fugh 1IN JUST ONE
INGLE YEAR, that's nghl—The very neal year
&Nhar planting! Exparts also report i soars an
amazing 510 8 teat sach year s YEARS thare-
afes Maturally rédulty are based on oplim.m
growing conditions. Takes bul W0 minules io
lant grd nOdMEl caid rewards you wilk g
ifetime of begudy slartng fis vary Ly

CARE: MNOthing spociml | narmal garcen
care. Yaber Tully once v Matwralty resastent
o mos! OksBA885. DELl Or Insaciy

WE HAVE AT THIE MOMENT
DMLY A LIMITED SUPPFLY AVAILABLE
FOR RELEASE TO THE PUBLIC—
FULL SUPFLY WON'T BE READY
UMTIL 1983 50 ACT NOW!
Mow the price of thig super growing shade tres @
H:ﬁi}ﬂ-nr 530 as you mght expscl, bul & mere
Thal's right, only §3.85 for Thes maghicent
Beauly thal mwands you with such a glorous
d=splay of growth (N JUST ONE SINGLE YEAR
Howavar, oul % i limaiad! Full suppios
Iram tha growing helds will not ba ready unlbd lite
1982 oF ity 1 Thaérelfoms, alt orders rmustbe
SMppeed on & lirgl-come, first-shipped basis. To
maks Bure you dond mias o ACT NOW!

+

" "Hm;:'!
SATISFACTION GUARANTEED

OR MOMEY BACK! E
Remambed Salsilaction s lully guaran.
fesd You MUl be tRnlled 0 Every way
wilh 1% Spechatular g0 Qrowin
ghade ftree or AETUAN A1 ANYTIM
wll Bart B0 days 160 a tull refymd of par
chase price ANYTIME wiibun | yem
for free replatement, Could nythsng oe
fargr? Wow 15 The Lime 10 order 3
PEplaal—E0 BERE N0 fh COupon foday’

F

- e e

SEVEIFCRTTTYCvYy

JUST MINUTES TO PLANT—SOARS UP TO ROOF-HIGH IN A SINGLE YEAR!

.

Herg s 3 lyrunoos sighl pou
A6 T fave B0 Wit npif o difetime
Qrowang—a matched palr of
M5 fpwwrehiy dhde - gebiei

Pictum your pabo Gathed m ke
ol Beauty of us Sieom- SO0y
miack HEE fOn earky spong B9
Ehe frd snows OF wanli

Just @ Paw munufes pRanting
fime—a {éw LEasons pri.".w.ll-;
Tome, fEwards you widh o bedy
igweers of heauly

T Voo Fremt Muriery Bamy o WS Seaig e Whiwsys 7 1IN

HOTHING ELSE CAN MATCH
ITIN ALL OF NATURE

- e

Grows More in One Manth Than Most Dihied Shade Trees Grow in An Entire
Yoar—Mare i One Season Than Ordinary Shade Trees Grow In T Years, 3
Years or Even & Years! (lluaapon shows magedeent $ire, sphiad and beauly
of raiure Populus Fybad-fam  Sabcacass. |

[ MAIL NONISK COUPOM TOOAY = e e e e

iy Slate Zip
: l-.———._._tmI Wiltew Arver Hursary Sales, (N0, o s s s o

nonr-nmm TPTA—38

05 Searing Ave., PO, Box 1011, Minoods, Mew York 11501

Yes, please send me lor proper planting Bme in my area the SUPER

GROWING HYBRID(S) maicated balow:

D (#001) 1 lor only £3.95 plug 75¢ pw-'lngu and hmdl;?.

Dumrgnfgrnn-n |:§'M {BAVE OVER 51) pius §1.00 postage

L1

O (#004] 4 tor nm,;:m.m [SAVE OVER §7.00) plus 51.50 post-
auyaand nﬂn%o

O (#010) 10 for amﬂu. ) (SAVE OVER $20.00) plus §3.00

pOSLE handling.
0 (#020) 20 mwnw m.mw?sms OVER $55.00) plus 55.00
posiage and handiing,
It after recaivi order | am not fully defighted, | may return
anytime within % and you will refund my purchase price in
full (hess postage and handling, of colrse).
Todal amount enciosed $ {N.Y residonts aid Sales tax.) No
C.0.0s please

Name
Address

L.-_-.-_---_-J



ZAP NICd BATTERIES TO LIFE
(Conbinued fnom page 52|

procedure for the negative connec-
tions. Then plug in the unit and set
power switeh 51 an. Initially, it will
take about 10 seconds for NL1 to
light, indicating C1 is charged. De-
press charge pushbutton PB1 mo-
mentarily. NL1 will go out instantly.
That's the only indication anything
has happened. If there is a dirty con-
nection between the battery and the
holder, there might be a small spark
and “pop" as the current burns
through the dirt.

Release PB1, and when NL1 lights
{about three seconds), again press
PB1. Give the NiCd a few surges.

If vou check the NiCd with a volt-
meter, you'll get an insignificant
reading (less than .1 v.) which indi-
cates the cell is ready for charging.
If there is no meter movement, con-
nect the NiCd to the NuLife and give
it 5 to 10 more surges.

ALL PURPOSE
CLEANER = LUBRICANT

S DUR QUICK SOLUTIO,
T STICKS, SQUEAKS 0 EH
s Mmsmm; FH[JB

Don't handle any connecting lead,
the battery or a binding post if NL1
is o%. To “close down,” or remove &
NiCd, set 51 to oFF and then press
PM1. When NL1 goes out, the con-
nections can be handled. The circuit
is designed so that even without a
NiCd connected, pressing PB1 will
discharge C1 (extinguishing NLI1).

Recharge your batteries normal-
ly. If they hold a charge, all is okay.
If not, try the NuLife one more time
before throwing in the towel. ™

PARTS LIST—NICd NULIFE

BP, BP2—binding posts (Racho Shack 2T4-681 o eguiva-
el

C1—20-mid. alectrolytc capaciiorn, 150 v.d.c. (ses lext)

D1 — NS00 silicon rectifier (or aquivalent)

F1—0.25-amp. fusa, typs 3AG

ML1—neon-larmg assambly, 120 «

PB1—pushibufion swiich, n.o, (noemally opan)

PLY—powir plug with poed, 120 »

A= 10,000-() (108) resigiorn, V2w

24,7000} (4.7K} resishor, "% w,

AY—1.000-0) { 1K} resiioe, "% w.

Bl—dpal swilch, slkide type

BCR1—200-PIV. silicon-conbrotied rectifar (Aadio Shack 278-
V06T of 276- 1020 of equivalan)

Minc.: Cabinet wire-lerminal Sifp, press-on leHering, hemd-

PET

HASTIHGS MﬁNUFﬁCFUHINE CO.

Hastin 135, M
FLTERS = PISTON RINGS -ul.._IT‘ PRO

TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER

|
£ muos'rlumnm\}
|

Almost as basic L
Qs your saw . . .
molds, planes,
rabbets.

From $440

* Master Charge
» YIS

The wiring of the components for the NICd NuLife {(above) is all done point-to-point on the
of the cese's 1op panel. Sea text for an expianation of C1 (A) and (B).

WILLIAMS & HUSSEY MACHINE CORP

Dep! 17, Millord. N, H. 03055
Toll-tree 1-800-258-1380 I

o e 0T A Dy e A roar

SCRH1

o pour FREE BAND END
aranr Qpporiundtes’ ard mam how § s -+

[ e r—

= 5 —

S R | |~ | TAR
SR R
ol 3 [TT SCR1TOPVIEW)
= = CAG

Bt W, Aodm LW

The schematic diagram {above) will allew you to customize your wiring to fit inside a case
| different from the one that's shown, since the placement of parts Is not critical.
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PHOTO
HINTS

Zip out dust

A lady's garment bag makes a
handy place to hang film for dry-
ing. It can be hung in a closet or

other out-of-the-way place,
—Mike Plake

Tighten up

A set of precigion jeweler's screw-
drivers should be in every photog-
rapher's gadget bag: There’s ab-
solutely no substitute,

— Ken Oberrecht

Longer life

Tray life of most developers is giv-
en as 24 hours. To lengthen that
time, you can place a sheet of
glass over the tray. This will keep
air out when you leave it.

—A. Weber

MUSIC
LIVES
ON TDK

Music sets the tone in
your life. Creates a
world of enjoyment all
your own. If you wanl
nothing to interfere,
choose TDK.

TDK cassettes make
music live. With a per-
formance as full and
vibrant as the original.
In its special way TDK
does more than record.
It recreates. Music is
magic. Don’t lose any of
it, mow that you know
where it lives.

O ekl

. AD-C90 &TDIK.

AMAZING! BRAND NEW!

FLEXIBLE FLASHLIGHT!

Now you can BEND-A-LIGHT
to see into hard-to-reach places!

Introducing BEND-A-LIGHT™ the revolutionary
Py uitrd-shm inspeclion bght that combings
shalt lgbility with a bright concentrated Hghl
baam you can bend and sxtend into inaccessible
ameas.

BEND-A-LIGHT ™ speeds repair work . exceflent
lor aulosg . . aids produclinnly, has Lmilless usas
lor homaowners, mechanics, electriciansy,
lpeksmiths, machinisls, plumbers, hobbyists,
many maode. ..

BEMD-A-LIGHT™ combines a rminialure
prefocused optical lens and bulb, rated at 2.5
wilts, pinpointing & brilliant light that can be saan
from 50 11 away, You may flex BEND-A-LIGHT™
repaatadhy wilhout failure 1o shafl. You can mow
reach around cornmers, through cracks %" wade.
Replaceakle optical lens assambily has rust-prool
housing. Dusl purpose proleclive cover can
extend enlire reach to 277,

The perfect lool for simost everyons
Makes an idaal gitt
1581 Award Winner
Malional Hargware Show

532 ——
$36" == ,-<§_E

k Roplacwatin Ak bateres chaded

R -

Froa Huda™ Cllp-on msgnel

Deluxe kit accessores: Plastic
exiensipn-and-cover * “Free hands”
clip-on magnel » Religived magnat
Panlighl with unbreakable extension
mireor ® = Satsfaction guaranteed of
return within B0 days lor a full refund,
- -

Be Fimf QOrder Mow! anily

Send check/money arder oo $36H

PERAY MARKETING :
Cepl. PM282, P.O. Bowx 488, N.Y.. NY. 10021 §
OYES, send ma ___ BEND-A-LIGHT™ :
deluxe kit{s) af §36.85 ea. plus §2.50 ea. lor i
shapping. Audd sales lax in KLY, and Mich, | |
enclose my check/money order lor tatal 1
amount § :
Harme =
Address ]
City State Zp____
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How GM's throttlie body
l-injection system works

Eventua"y' nﬁﬂl’ly EUEW - I I : PRESSURAE
new car will have a fuel- b  tr . =% AEGULATOR

injection system replacing | : INJECTOR
the carburetor. For '82, e / \
GM's TBI leads the way.

by Tom Yates

|n what seems to be an

endless search for the
perfect engine, General Mo-

tors is equipping alarge number

of itz 1982 model-yvear cars with a
Throttle Body Injection (TEI) fuel
system. GM describes it as "an elec-
tronie injector fuel-metering sys-
tem.”" According to the company, the
TBI system will lower exhaust emis-
sions, improve gas mileage some-
what, return some performance
punch, improve cold starting and
running and eliminate flat spots in

acceleration. .

While fuel injection isn’t new 10 ryin throtie body injectors on the Cor- Each Injector feeds the opposite bank of
gasoline engines (the Wright broth- yette V8 do away with yards of plumbing cylinders to ensure the maximum gas
ers used it on their first airplane), it that were required with the carburetor. velocity and proper fuel atomization.
has been used primarily on high-per-
formanee or racing engines. In those
applications, fuel injection has —
worked fine. When it comes to street } e
use, though, mechanical fuel-injec-
tion systems have fallen down on the ——
job. No matter what mechanieal gpgiiator
method they used, problems cropped
up. Usually, it was in the cold start-
ing and running of the engine. — I;E%’*ég“;“,%‘;‘ "

The newer, electronically econ- FUEL AND SPARK
trolled fuel-injection systems by RETURY I P
Bendix, Bosch and Lucas have over- /,// / 1\\\\
come most of the early problems. e — w LA e
One of the greatest improvements FUEL gl g 'I 1 A TIMED
was the use of a sensor to measure INLET A '\.1 CAMNISTER
airflow to the engine. With this infor- o PURGE
mation, an on-board computer caleu- ) By CONSTANT
lates the proper air/fuel ratio for the ﬁ:? ?FETEIR E ESE‘ESJE A
en\g‘ing‘ SPEED CONTROL :""

The GM TBI system uses an on-
board computer to handle the air/
fuel ratio. It's an updated version of
the 3C computer used on the '81 ELECTRONIC CONTROL MODU LE
engines (see GM's Computer Com- THROTTLE
mand Control, page 140, May '81). In sgoy
operation, the Electronic Control INJECTORS
Module (ECM) monitors the throttle
position, engine rpm, manifold abso-
lute pressure (MAP), coolant tem-
perature, vehicle speed and exhaust
oxygen level. The ECM then com-  VEHICLE SPEED

ares this information with 1 . THROTTLE POSITION \
s s . Teatis i d"‘“ ']:'re COO LANT TEMP. L] -
progr emory Aand CalcU-  wanFOLD PRESSURE — ,

(Please twn fo page 64) DISTRIBUTOR PULSES ——
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Start your own money making business!

Make up to>12° an hour—
even while learning! 7z

Get into this booming high-praofit business that’s

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

Never before have money-making opportunilies been s0 o, ExUF® Included With Yeur
great for qualified Lockazmiths, Now lucrative regular H*' Locksmith Training
fock and key business has multiplied a thousandfold as BURGLAR
milliens seak more protection against rooming crimse.

=
Yot thare's only ona Locksmith for svery 17,000 peoplal JALASM
l-'V'l'_l"Ill‘l
Start Collecting CASH PROFITS Right Away 1rrllll1;f;tl.-iﬁﬂn
You're “in business’' ready to earn up to $12.50 an hour Burgiar, Hold-Up

& few days afler you begin Belsaw's shorfcut tralning.
Take sdvantage of today's unprecedented opportunities
in Lockamithing for year-round EXTRA INCOME in-spare-
fime—or fulltima in & high-profit business of your own, valuable and
Hundreds we've trained have done il, 5o can YOUL Al ”“ ki lﬂ“"ﬂ]ﬁﬂ{:{“&;
tools plus professional Key Machine given you with

course, These plus practice materials and equipment, and supplies. OMLY Btisdw of.

. i ]
plus simple, illustrated lessons, plus expert supervision, E:: ::;r‘dlg’“-!'wl:al hﬂi';lrl ‘I;

and Fire Alarm
sepvicing and in
stallation. This

plus business-building guidance will enable you to KEEP ari of your Lockamith training.
THE MOMEY COMING IN! Ideal for retirement—good 2 : .
jois too. ADVANCED Locksmithing!
How to chenge combinatione, In- F

SEND FOR EXCITIMG FACTS—MNo Dhligation 53!"‘ I'l'lgf:'l'!_!'!r‘ﬂﬂ! 153'|'!. Yault and — .
Discover what's In Locksmithing for you—how Belsaw's von Imnzrmzltu:ﬂrh ’f;::; |
Master-Locksmith-approved training can give you the that we supply. You'll find Tt
;nur wu can depend on to EARN MORE—EMIOY LIFE lnr.l-nalinl and Bighly prafitable

Hundreds of Belsaw trained men ’ 4~ MALL SPECIAL mms
10-DAY gt =\ r—- " \ ! Y7~ AND EQUIPMENT INCLUDED! _

have succeeded in this fascinating L A _' Sgs:, S
and highly profitablg field . . . O R r RO

““Before enrolling [ checked
other courses and also asked
for advice from several of
the professional locksmiths
in my area. They all seid

THIS PRO KEY L
MACHINE IS s 5%

Belsaw was wops
[ and i woa'l cost m:m—
:::*:"::;’k 'n““s m KEEP- Ay Extry wilh your fraiaing,
Herltw’ninc Find out ail about it! Send lor FREE Facts TOOAY!
Rhledene’ id Just fill in and mail coupon below (or -
wanied o be HHS H
: send posteard) to receive full information | | ] [
bu
for mysaif d and details by return mail. DO ITTODAY! COUPON! BEH‘?}}: !.?i“;’c}; A muE
mow | am . i
o \ / There is NO OBLIGATION and NO SALESMAN Will Call—ever!
saw Inariuge. i
Dhrvid Foirbrother —Dave’s Loclsmitk Service I nus“ m"m mnl\' BELSAW INSTITUTE. "02F FIELD BUILDING ,~"" P "
Milwaukee, Wisconsin 53209 FOR THIS FACT-FILLED KANSAS CITY, MISSOUR) S4111
“1 opened my own busiress. spire I YES. please send me the FREE booklet rh.u
time. seven months after § enrolled mnd gives Tull details aboul starking my own busmess n
made & profit of $329for the first week.” Locksmithing | unuefsl.‘anul there 1§ no obligation
S B A, Deberry Livtleron, Colorado I mnm‘ and that no salesman will cal I
-
“MNo more hard, nasty work for me ::::I::: 5': ﬂm::! Mame — =
Mow | have my own business and with I T, ddrass I
hardly any effort | average around 550 3 “F:[;EL::“;UTMT"; A -
aday. Thanks for my new start in life.” ; ot e, PLES comprints City
Sam Watker Prichard, Alabama Setais o our 1003 ay Sendlor your s e I
WO RISK Trial Otfer! S0V loday! State SE——
... YOU Can DultTnull----- ------—-‘




IT ONLY
LOOKS
HARD...

. but it's
really
easy!

The secTel’s in our Kitg—mportad from
ELsrtDe = whara [hassy hshodic ship mod
als are hand-cralted in walnut ang rich
woods by Some of the finest model makers
I ther wisrlcl. Solid Brass, 0as! baongs and
delailed wood MHngs are ysed rl"rrnl_n_;h
oul, The hard work (5 cone 1ar yow = miss!
parls are precul Assembly 1S simple as
yoir lalicnw step-by-Step instruclions and
large soale plans. Everything you nead 1o
complete & nclhudad, and we guaranies
satisfaciion

Ewpny of pou P MeiE Dadi @ SMIp Eethore
S 4o Ul TulColor CHalL S hind
agyy It can e o Build @ mosmgrm
rjaakilty s o will dheplay wifh
Sl B e Of BIBC, Cirdy 22 OC

M il This Coupon Today!

.q"
.
MODEL EXPO, ING 4
23 Just Poad, Fairfeld, M J 07005 Dyt P23 ;ﬁ
Pleame tbnd Ball-oolor catalng, £7 00 enciosed,
Nama
Arliiress
Lty

Do=it=-Yourself
CATALOG

SAVE VAET SUBMS Buoild, foslora. fe-
Horn

whes, Cana, Lamp parts. Uphol supplies Pchee maoldings
Cigeh, Wila, 10078 of plans. nsiruction books. Thousands of
ard-to-find woodwarkes prodects in Big new catabog. bl
ad for Catalog & 20 montiied beaulitl ‘Wood Samplas
CONSTANTINE £ 1512
2051 Eastchester Road, Bronx, Py, 10461
Hnr':ii Send 104 page Wossdworker Cstalog ondy.
D enclosed. Send 'Wondworker Uatalog and 20 Wl
MﬂﬂMu ot Catabog order.

Aodress

Cards; stalionery. lnnhEn
witiEing, labols. oot
anmCunoITanks. greeling, !EWWF

Print For Profit ¢
ll' ]

et i
ey Eagy nalnLigns Also
prnhing ha Ay

i P o 1
Sead $1.00
Kaluoy Pr fﬂ L

w‘l'-'l-sp— Pntique Lamp Designs

Busa Titfany Styvie Lampd
For HoDow .t. Drnm AL Wost
Staimed Clns Oealers

G COLOE CATALDS 41 00

HL worden CO, 0eor. PEt
PO Eow 519, 118 Main 5

Cranges, Wik 38132
Tetepnons WS-8 1557

B0k Siwiiien) P wilF Cros
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GM'S THROTTLE BODY FUEL-INJECTION SYSTEM

lates the exact stoichiometrie
(chemically correct) air/fuel mixture
that will give lowest emissions and
maximum power. The ECM then
gends a signal to the injector unit(s),
telling them when and how long to
inject fuel into the intake manifold.
At the same time, it also sets the
ignition timing.

The TBI system itzelf consists of a
tank-mounted fuel pump, the ECM,
the injector(s), fuel filters and sup-
ply and return lines. There are two
types of injectors used: a single- and
double-bore unit. The single-bore
unit is uzsed on smaller engines such
as the L-4, The larger V& and V3
engines use either a double-bore
unit or two single-bore units.

Low-prenure fuel

The tank-mounted, turbine-type
fuel pump supplies fuel to the injec-
tors via a filter in the fuel line, The
entire fuel system iz under a rela-
tively low 10-p.s.1. pressure. Pressur-
izing the fuel system eliminates one
of the most common hot-weather
problems for automobiles: vapor
lock. Since the fuelis under pressure
from the time it leaves the fuel tank
until it's sprayed into the manifold.
it can't Aash into vapor.

From the fuel filter, the fuel goes
to the injector unit itself. The injec-
tor looks much like a carburetor that
has been stripped of everything but
the throttle bore. The float bowl,
the mechanical choke, accelerator
pump, and high- and low-speed fuel-
metering circuits are gone. The
remaining unit has two parts: a
throttle body with the throttle plate
to control airflow and the fuel-body
assembly, containing the injector
and a foel-pressure regulator. A
throttle-position sensor is mounted
on the throttle-plate shaft to signal
the throttle opening to the ECM.
There is also a controller for the idle
spead to compensate for engine
loads, such as the power-steering
pump or airconditioning compres-
SOT.

The injector is mounted directly
over the throttle bore, so the fuel is
sprayed in a conical pattern directly
onto the bore walls. The injectoris a
normally closed ball valve, which is
opened by a solenoid, on a signal
from the ECM. The incoming fuel
enters the lower section of the injec-
tor/regulator unit, passes through a
fine-screen filter surrounding the
injector nozzle and s spraved onto
the throttle-bore walls. The ECM
regulates the amount of fuel and
length of time it is injected, based on
the information supplied by the var-
ious engine and vehicle sensors.

{Continued from page 66)

Excess fuel passes from the injector
to the fuel-pressure regulator and is
channeled back to the fuel tank.

The fuel-pressure regulator is a
diaphragm-operated relief wvalve
with injector fuel pressure on one
side and air-cleaner pressure on the
other. As the fuel flow to the engine
increases, the fuel-pressure regula-
tor closes off the return line to the
fuel tank, so a constant 10-p.s.i. pres-
sure is maintained to the injector.
By balancing the air-cleaner air
pressure against the fuel pressure,
the regulator maintains a constant
pressure drop across the injector
throughout the entire operating
range of the engine. This ensures a
constant fuel supply.

The manifold-mounted TBI sys-
tem offers several advantages, azide
from the performance, economy and
emissions benefits. It's considerably
cheaper than an intake-porg-
mounted system because thers are
fewer injectors. Instead of one injee-
tor per cylinder, there are only one
or two injectors mounted at the
manifold inlet. With the carburetor
fuel bow! eliminated, brake stalls,
turn cutouts and fuel boiling are all
things of the past. Dieseling, too, is
no longer a problem, since the fuel
flow iz stopped as soon as the igni-
tion is turned off.

Cold-weather hope

TBI1 offers a brighter future for
cold-weather driving. With no me-
chanical choke, cold starts and run-
ning are improved, There are no
mechanical parts to jam open or
stick shut, causing hard starts and
restarts or poor fuel economy. The
ECM and injector deliver the precise
amount of fuel needed to start and
run the engine when it's cold. An
overrich mixture isn't needed to
compensate for fuel that normally
condenszes on manifold and evlinder
walls in cold weather.

With the high- and low-speed me-
tering eircuits replaced by the injec-
tor, there's no throttle stumble or
any flat spots during acceleration.
That's because there's no transition
from the relatively rich low-speed
circuits to the leaner high-speed pir-
cuit. What's more, the ECM can com-
pensate for high-altitude operation,
as well as coasting conditionz to
reduce fuel consumption and pollut-
ants. With the ECM, the engine
receives only the fuel it needs.

All in all, the TBI system means
that some of the "82 GM cars will use
less fuel, start and run better in cold
weather, accelerate more smoothly
and pollute lezss—all at the same
time. o]



PM’s Whatsit

Take a deep breath on this
one, because one look tells
you it's either atime machine
or something else way out of
its element, It's identified in
detail on the lellowing page.

Suddenly, wood waste is
a glamour fuel. ..

Giants in the wood-products industry are the logical interests to be leading the
cowntry in use of wood twastes as fuel, and they are going at it witha vengeance,
Georgia-Pacific Corp, has four giant "heat cells” in place at various man-
ufacturing sites in the United States and is completing a fifth, which will be as
high as a two-story building. A fuellair mixture—anything flammable will do,
but sander dust is ideal—is combined to exact proportions in the heat cell,
which functions like a huge carburetor. The mixture is then burned to generate
as much as 40 million B.T.U. per hour, the equivalent of heat supplied by 25
barrels of fuel oil.

Rival Louisiana-Pacific Corp, is currently supplying 74 percent of its tolal
energy requirements from wood waste— bark, sawdusi and sander dust, L-P is
even firing boilers with wood waste to generate electricity. Overcll, building-
products companies are now deriving an average of 70 perceni of their energy
reguirements from waste. Lowisiona -Pacific is also looking into wood gasifica-
tion, a process which converts wood waste to a combustible gas.

. . .But, there could be a hitch

At least two scientists think wood burning on the residential scalz, apart from
increased industrial uses, poses a new danger in the form of carcinogenic
feancer-causing) by-products polluting the air, Edweard Calabress and Salva-
tore DiNardi, professors of public health at the University of Massachusetis in
Ambherst, say that polyeyelic organic compounds, known as POMs, are being
found in increasing concentrations in the oir as wood burning intensifies.
POMSs have been identified as carcinogens in several governmend studies, they
add DiNordi explains that "airtight” or slow-burning -type stoves produce far
more hydrocarbons and POMs than open-fire burning because they don't
actually burn wood so much as they distill i,

"I used to be anti-nuke,” says DiNardi, "but if I had to choose between living
downwind from a nuelear power plant or living where everybody was using
wood or coal stoves, I'd have to seriously consider living downwind from a
nuclear power plant.”

Georgla-Pacific’s carburetor-like heat ceil.
FEBRUARY 1982 &9



Whatsit revealed

Of course, it's a submersible—the one field of conveyances where
radical looks are considered the norm. This one is called the Manta
Ray and it's engineered by Argus Leisurecraft of Maple Ridge, B.C.
It's technically an “"ambient-pressure” submersible in which two
divers keep their heads and shoulders dry in a trapped pocket of air
which can be supplied by scuba gear, surface air, mixed gases or
the new cryogenic systems. The manufacturer says divers can exit
and enter the craft easily at any depth down to its £00-foot operating
maximum. Twin thrusters give speeds of up to four knots.

Why robots will eventually take over

It is becoming the best of times for robots.  “counter-obstacle” vehicle. Essentially, it
The Amy recently conducted its first test  involved a modified tank chassis that's
—deemed successful—of a robotic equipped with "brains” to clear its way
through a mine field, pushing a mine-
clearing roller, and mark the path for
troops to follow. And Lockheed-Georgia
made aviation history by putting robots to
work for the first time on an aircraft sheet-
metal-assembly production line. Lock-
heed's robots assemble cargo floor bulk-
head webs thal consist of 11 separate
parts and 154 rivets. Nice going, guys.
But even thess milestones were
eclipsed by the news that Binks Mig. of
Franklin Park, lil., ismarketing the Therm-

memory option that can store hundreds of
programs for spray painting anything that
will hold still, And when they perfect tha
steak-barbecue cassette option, it may
waell be marketed as a replacernent for the
American husband.

70 POPULAR MECHANICS

Model 88-8800 spray painter has a disc-

Off the wall

Never mind antiques—rising costs
for both fine woods and the crafismen
who work with them are making in-
stant heirlooms out of contemporary
musical instruments. The facts of the
matter are well known to burglars,
who are increasingly targeting musi-
cal instruments along with other
household valuables, We know your
key ring is probably already crowded
with home-security keys, but if you
own a fine guitar, consider locking it
up against the wall (in its case) with
this unit made by Kiyo Locking
Systems, 197 Friar Way, Campbell,
Calif. 95008. The kit is expensive—
$49.95—but the yoke is Y%-in.-thick,
hot-rolled stec] and should foil 8 hack-
saw artist.




3-passenger seating,

standard.

Swing-oul
side vent
windows,
standard.

Steel-belted
radial tires,
standard.

linted glass,
standard.

14.8 gallon fuel tank
for long range:

562 EPA estimated
highway miles.

Intermittent
., windshield wipers,
standard.

5-specd

overdrive transmission,

standard.

Its hard to believe this is the

lowest-priced truck sold in America.

1982 Mazda B2000 Sundowner

5895

You can believe it. The
Mazda B2000 Sundowner is
today’s lowest-priced truck.
Yet it comes with an astound-
ing number of standard fea-
tures, including a 5-speed
and steel-belted radials.

Not one of these features
is available on Toyota’s or
Datsun'’s lﬂwest—pm.i_d truck,
each of which costs hundreds
more.,

Just one look inside the
cab and you'll see more of
the Mazda B2000's exceptlional

Ehlanytaciung u.r_Jr i x |

i TR P
spevhie featg
! wperd amd woa

value. There you'll find a
three-passenger seat detailed
in textured vinyl. New instru-
mentation with electronic
check panel. And handsome-
ly trimmed door panels com-
plete with armrests.

You can also believe this

truck is built to haul a heavy
yload—1400 pounds of it.
ven so, its 2-litre, 4- ~-cylinder
engine dehvers outstanding
fuel economy.

38 [27]

If you still
find italla
EST b mpg,  EST mpg little hard to
believe, we invite you to visit
your Mazda dealer for a
close-up look at the

B2000 Sundowner.

Seeing is believing.

ma<bDa
The more you look,
the more you like.

el A tual prrices st by dealer, Bies, Taowtowe, lreight, ogetioes snd ather desler charges eutn Prices may change wiifout

vacy,  *T1EEE EPA enikinatos b

TN STy arrperas o B Sy oy, Sharibwd |, Yoy mileage may vary with trig

chual ighwioy' mmileage will prabably be bese Calil. S sk, by . I bal mpg




Think you’
the lowest
Think

- | 2o | - hy do you think your brand (s
f— - o lowest? Because its ads say so?
— " 20 But other brands’ ads are say-
. = dll bl bl ing the same thing—that they're the
—_— 2 lowest in tar.

Just where is a tar-conscious
smoker supposed to turn?

Well, numbers don't lie. So
we've put the tar levels of all these
claiming-to-be-lowest brands into the
chart on the right.

That way you can see just how
much tar your brand has-and that
there's one brand lower in tar than
any of the other "lowest" tars.

Nouw is the lowest 100s. Box or
Soft Pack. And there's no cigarette in
5 : any size that's lower In lar than Now.

~* F F

¥ f‘;

i

W [ﬁ Do you want to know for sure
b 1 that you're smoking the Ultra Lowest
'—t_‘ 4 Tar™brand?
. Only | mg Tor ; Well, there’s only one-Now
regular or menthol Only 2 mg Tor

BOX, BOX 100°s: Less than 0.01 mg. “1er",
.00 mg. mcotne, SOFT PACK 85's FILTER,
MENTHOL: 1 mg. “1ar”, 0.1 mg. nicoting,
SOFT PACK 100's FILTER, MENTHOL: 2 ma.
"tar", 0.2 mp. nicating, av. per cigarette by
FTC method,

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




re smoking
tar brand
again.

NUMBERS DON'T LIE.

NO CIGARETTE, IN ANY SIZE,
IS LOWER IN TAR THAN NOW.,

_ B | 80'Seue | 85 1005 00| 10075 22
NOW OLTE)!I!E;;- Img 5.'31"1;"9' 2mg
CARLTON |0.0Img| Img* | Img | 5mg

CHMBRIDGE; e | e | — | g |
AN i
BARCLAY Img Img o= 3mg

which s av. per cigaretie by FTC Report May B1

All tar numbers are av. per cigarette by FTC method. except the one astensdaed (]

Jowest

The lowest in tar of all brands.

e W ey TR DR TORA LD CD



IMPORTED BY B-F SPIRITS LTD., WY, MY, CANADIAN WHISKY-— A BLEND, 80 PROOF £ 1979,
Pricr oy aphed @ Lokie Beanst, Jaspon, Canada
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i CFLAT SFILES CURVES HAVEN'T STOPPED THE IMPORTS FROM DISHING
| UP SOME NeEW SHOWROOM TEMPTATIONS.

by Gary Witzenburg oerec suro eaiten

t's a scenario that's being plaved out more and more in recent

davs. You go down to yvour impoerted-car dealer to check
out his new wares and vou tind . . nothing, Well,
mavhe not nothing, but not the full selectiom von could
have [ound thers several months agso.

What'= happening 1s that the import quotas o0
Japanese cars are starting 1o take their toll
fmports from -Japan have been imited n
the federal covernment = agreement
with Japan. and, because the
guotas are hased on how well
domestic cars sell m 22,
rthinegs may et worse i

&

=

Lamborghini

ol . Countach is one
h&,_ of the more exolic
imports. For $130.000

t‘ _-_-'"""——-_ you showld gel somaething

! . Moy vary, very exotic.




Celica Supra

Toyola's slick new |
Celica Suprn packs a
doubile.ovel head-cam

fuel-impecied 2.8-liter i
Six thal pumps 145 hp
L-Type Supra.shown
here, offers extra lusury
leatures such as digital
eleciromc instrumenls
and plush inlernior

Detroit doesn't boost sales rather
quickly.

Happily for those of you shop-

ping for an import, there is no re-
striction on European imported
cars. And the Japanese themselves
seem undaunted by the regula-
tions. They're grinding out new
model after exciting new model—

) quotas or no guotas.

Mercedes 380SEC offers some unique There's no question that many of
touches, like a heated area at base of space and good fuel economy wrapped the new models are going to give
windshield to keep wipers from freezing wup In a slick serodynamic package. It's the domestics fits. Tovota's new
and an automatic seat-belt feeder. aimed at the heart of the J-car market. Celica and Celica Supra are as
good-looking new cars as yvou'll

find this side of Turin. Volvo's Tur-
bo is quick, comfortable and practi-
cul, albeit at a price. There's u new
Honda Accord, az well, and others
that have a lot going for them.
We've covered many of the new
imported cars in previous reports,
Several new models have been in-
troduced in recent weeks and, for
completeness, we've recapped
many of the models we've

written about in previous issues. If
vou're planning to buy a new car
and you're considering one or more
of the imports, we suggest you

T e —




check the information here and

in vour back iassuez of PM., Then

go out and drive the cars at local
dealers. There's no substitute for
slipping behind the wheel and get-
ting a feel for the way a car drives,
accelerates and handles. [t's not a
bad ¢ to spend a Saturday after-
noon, either, Here's the lineup,
country by country.

JAPAN

Datsun {Missan)

210— Unlovely, but inexpensive,
Datsun's best-seller has a 1.5-liter
Four driving rear wheels through
a four-speed or five-speed manual

"r]flif‘.l'.‘.lit automatic transmis-
sion in sedan, hatehback coupe and
wagon. MPG version has a 1.4-hter
Four with five-apeed manual.

310—Thizs fwd econocar gets a

ned 1.5-liter engine for bet-
snomy and performance, less
noise and vibration for '82; there
are three-door sedan and coupe,
and five-deor gedan models, all
with handy hatchbacks.

Stanza—Theze all-new, fwd, three-

== = . —  — ]

| Honda has cloned Hs new Accord in the
image of BMW. Good ride quality, fuel
economy and classy interior has kept it
| one of the mos! wanted cars around.

Toyota Celica

Lifthack s powered

by Z.4-liter, ohc

Four thal's good

for 96 hp al

4. 800 rpm
'l

Volva's Swedish brick Is a wolf in sheep's |
clothing. Addition of & turbocharger has
put musche under the hood and handling

has been improved to match it |



IMPORTS '82

door and five-door, five-passenger
hatchbacks have a new, 2.0-liter
Four and standard five-speed manu-
al or optional three-speed automat-
ic. Space efficiency and excellent
economy are the best features of this
510 replacement, which is marketed
worldwide under the parent Nissan
name,

200-8SX—This Tovota Celica rival
comes in sporty notchback and
hatchback variations with new, fuel-
injected 2.2-liter engine and stan-
dard five-speed or optional lockup
automatic. Nissan's vocal warning
system is a new option.

Maxima—With lowest priced mod-
els and the 810 designation dropped
for "82, Nissan's Maxima luxury
sedan and wagon feature a choice of
g 2.4-liter gas Four or 2.8-liter diesel
Six with five-speed or automatic
transmission. The unigue, vocal
warning system is expanded to in-
clude key-in-ignition, low-fuel, door-
ajar, parking-brake and lights-on
messages,

2R07X —Datsun's =sport/GT car
comes in two-seat and 2+2 varia-
tions, with 2.8-liter Six, optional tur-
bo and five-speed or automatic
transmission. New for "82 are up-
graded interior, vocal warning sys-
tem, full-length side moldings and
body-color bumpers. Styling and
handling have suffered as ride and
feature load have gotten more luxu-
rious, but Turbo-Z performance has
returned driving excitement.

Honda

Clvic—Honda's basic car features
fwd and peppy performance in
three-door hatch, four-door sedan
and five-door wagon body styles.
Supereconomy FE version is new
this year. In real-world driving, it's
been clocked at 48 mpg.

Accord—Redesigned for '82 with a
longer wheelbase, wider treads, im-
proved aerodynamics, more interior
room and new standard and eptional
features, the fwd, three-door hatch
and five-passenger, four-door sedan
continue as the standard against
which others in this class are mea-
sured. The 1.8-liter Four, five-speed
and automatic transmission re-
mAain.

Prelude—Honda's sport coupe has
a conventional trunk, unconven-
tional looks and 2+ 2 (children only)
rear seating. It features the fun-to-
drive Accord power train and excel-
lent fwd handling.

T8 POPULAR MECHANICS

THEIR CARS

SUBCOMPACT
Datsun 210
Datsun 310

Dodge Colt

Honda Civic
Mazda GLC
Plymouth Champ
Renault LeCar
Subary

Toyota Starlet
Toyota Corolla
Toyota Corolla Tercel

COMPACT
Audi 4000
Fiat Strada
Honda Accord
lsuzu |-Mark
Mazda 626
Nissan {Dalsun) Stanza
Renault 18i
Toyata Coraona
VW Quantum
YW Jetta

FULL SIZE
No Compelition

SPORT/GT
Alfa Romeo Spider
Alfa Romec GTVE 2.5
Audl Coupe
BMW 320§
Datgun 2008X
Datsun 280ZX
Dodge Challengar
Fiat X1/9
Fiat Spider 2000
Honda Prelude
Lancia Zagato
Mazda RX-7
Plymouth Sappaoro
Porsche 524
Porache 911
Porache 944
Renault Fuego
Toyota Celica

PRICE
$4.799
5,689
5,543
4,799
5285
5,543
4,795
4,839
5578
5,448
4,998

8,755
6,200
7.389
5917
7,245
6,799
7,400°
8,839
10,250
8,375

15,000"
17,455
12,370
13,290
7.738
14,499
8,036
10,900
12,280
920
13,000"
9.695
B,036
16,770
231365

12,000"
7.159

Tovola Celica Supra 13,508
VW Scirocco 10,150
INTERMEDIATELUXURY
COMPACT
Audi 5000 13,665
BMW 5280 23,000°
Datsun Maxima 11,048
Peugeot 505 10,990
Peugeot 504 wagon 11,800
Saab 900 10,400
Toyola Cressida 12,249
Volvo DL/'GL GLT/GLE 89,785
LUXURY SPORT
633Csi . 38,995
DelLorean 25,000
Ferrarl 308G TBI/308GTSI 50.000°
Ferrari Mondial 63,939
Jaguar XJS 32,100
Lotus Esprit 40,000°
Mercedes-Benz 3B0SEC 49,827
Mercedes-Benz 380SL 30,961
Porsche 828 38,500
LUXURY
BMW 733 33,315
Jaguar X.J6 29,500
Mercedes-Benz 240D 20,989
Mercedes-Benz 3000¢ 28,483
300CD/300TD
Mercedes-Benz 3005D/ 35,268
3BOSEL
Peugeot 604 19,585
Rolls-Royce Silver Spiriv 109,000
Silver Spur
Rolls-Royce Corniche 148,160
Rolis-ARoyce Camargue 152,000
FOUR-WHEEL DRIVE
Audi Quattro a5.000"
Subaru DL'GL 6.889

“tndicates salimaled prica.
All pricas &re for hwo-door base mOcdets &3 of Novembar
1981, uniss olhersise indcaled

—— —— ————————————————————— ——— — —  — ——



BASE
SUBCOMPACT PRICE
AMC Spirit £5,576
Chevrolet Chevette 5.788
Ford Escort 5.462
Mercury Lynx 5,502
Pontiac T1000 5.781
Vi Rabhbit 5,890
COMPACT
AMC Concord 5.954
Buick Skyhawk 7.500°
Buick Skylark 7,427
Chevrolet Cavalier 7271
Chevrolel Citation 7.109
Dodge Omni 5.499
Dodge Aries 5,880
Ford Fafrmont 5,985
Mercury Zephyr 6.411
Oldsmobile Firenza T.5007
Oidsmobile Omega 7.388
Plymouth Horizon 5,499
Plymouth Refiant 5,980
Pontiac J2000 £.998
Pontiac Phoenix 6,064
FULL SIZE
Buick LeSabre 8,774
Chevrolel Impala‘Caprice 8.378
Ford LTD 8312
Mercury Marquis B.674
Oldsmobile Delta B8 B8.603
SPORT/GT
Chevrolet Camaro 8,000
Chevrolal Corvella 18,750
Dodge 024 5.769
Ford EXP T.387
Ford Mustang 8,345
Mercury LN-7 7.787
Mercury Capri 6.711
Plymouth TC3 5.799
Pontiac Firebird 9.000"
INTERMEDIATE/LUXURY
COMPACT
Buick Century 8,980
Buick Regal B2

Cadillac Cimarron 12,181
Chevrolet Celebrily B.712
Chevrolet Malibu 8,536
Chevrolel Monte Carlo B.576
Chrysler LeBaron 8,143
Chrysler Cordoba 9,197
Dodge 400 B,043
Dodge Diplomal 7.750

Mirada B.618
Ford Granada 7126
Ford Thunderbird B.492
Mercury Cougar 7.883
Mercury Cougar XR/7 8,094
Oldsmobile Cutlass 8712
Oldsmobile Cutlass 8.588

Supreme

Oldsmoblle Cutlass Clera B.847
Plymouth Gran Fury 7.750
Pontiac Bonneville Model G 8,526
Pontiac Grand Prix 8.333
Pontiac 6000 8,729

LUXURY SPORT
No Competition

LUXURY
Buick Electra 11,713
Buick Riviera 14,272
Cadillac deVille 15,249
Cadillac Eldorado 18,716
Cadillac Seville 23,433
Chrysler New Yorker 10,781
Chrysler Imperial 20,988
Lincaln Town Car 16,100
Lincoln Mark V! 18,452
Lincoln Continental 21,302
Oldsmobile 98 12,116
Oldsmobile Toronado 14,462
FOUR-WHEEL DRIVE

AMC Eagle arvia
AMC Eagle SX/4 7,451
AMC Eagle Kammback 6,799
“inchcates astmaled proe.

All prices are for twa-dosor base nodels as of Mavembee

1881, unless ofhprwise indicabed.

Isuzu

I-Mark— America’s newest import-
er enters its second season with
expanded availability of the solid,
but outdated, I-Mark rwd coupes
and sedans. Their major virtue is a
sophisticated and highly efficient
optional 1.8-liter diesel engine. The
standard gas engine also displaces
1.8 liters, and four-speed, five-speod
and automatic transmissions are
available.

Mazda

GLC—Tough, fwd, econocar com-
petitor debuted a year ago with
angular good looks and strong, but
thrifty, 1.5-liter Four coupled to
either four-speed, five-speed or au-
tomatic transmissions in three-door
hateh, five-door hateh and four-door
gsedan variations. The GLC wagon,
though, is still conventional rear-
wheel drive.

626—The mid-range rwd coupe
and sedan are aging gracefully
and hardly seem to need the over-
haul they're scheduled to get for the
'83 model year. Five-speed with 2.0-
liter Four isstandard and automatic
is optional.

RX-7—It gives terrific perfor-
mance and sports-car value with
Mazda's unique rotary engine and
five-speed or automatic transmis-
gion. Fuel economy and handling are
much improved over past models,
but the RX-7 is still a little “tail-
happy" when cornered at the limit.

Mitsubishi

Champ/Coltl—Imported by Chrys-
ler Corp. and marketed through
Plymouth and Dodge dealers, Mitsu-
bishi's fwd econocars offer state-of-
the-art styling, performance and
econoemy with choice of 1.4 or 1.6-
liter Fours and automatic, four-
speed or unique “twin-stick” (four-
speed plus high/low range) manual
transmigsions, The five-door hatch-
back model joins the three-door
hatch for '82.

Sapporo/Challenger—FPlymouth
gnd Dodge versions of Mitsubishi's
handsome rwd sport coupes, rede-
signed a year ago, have a 2.6-liter
Four with silent-shaft engine bal-
ancing and choice of five-speed or
automatic transmissions.

Subaru

DL'GL/GLF—Beginning with a
price-leader base hatchback and ex-
{Please furn Io page 116)
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S— ™ AMG P1DED/L

Empire 200 E

PM'’s tough test of
9 new hifi cartridges

Shure MISHE is instalied
on tone arm tor PM teal,

- Connecling carlridges i
 delica .M.‘hﬂtnr.

We connected our test equipment and
let a test record spin to sound out the latest
medium-priced phonograph cartridges.

by Hans Fantel



the Rampage
mini=pickup

Spirited, sunshine
motoring is back—
brought to you by
the folks you thought
were down and out.
by Gary Witzenburg

[ob VR AL FRES T BT R

t had tocome to this, of course.

Noowav was Detroit goimg to
et all those body shops, car
denlers, custam car shops aned
ither autlets havie nll chat hus)
pess Lo herse ves,

What business” In ecoase vou
haven'l lt|1ll't'|-d, cotivertihle cone
versions have become o very hag
bsimess in the past four vears
I started out with eastom hody
shops chapping the tops of 1 somqe
of the more popualar sporty cars
aroumd  Camares,  Firebirds,
Mustangs, Tovolas and so oon,
s w0 big now that car dealers in

st ahoul every magor city have
noconvertible-conversion Nhlrp
nearhy,

Now alter watelume il ¢ hosp
tlollanes Dont ol it the hinter
Litneds, nesver o b seen agaan, one
ol the Detroat automakers
Chrysler Corp, has broaght
back the ragitap

I o comvertible bringes back all
those month-waterimg menmories
ol vour venith, o the eluh
That s what Chevsler s counting
on biooomnke s pew Clipvslop
LaBaron  and  Dodge 0000 caon




Dodge Rampage pickup
i hall car, hall ruck
Irke the tamiliar Chevy
El Camimo and Ford
Aanchero. But, unlike
them, it has fwd.
Powerpland 18 2.2-hiter
Fair, and payload in
1,140 pounds &
the caigo hox,
Rampage has a
104 2. wheelhase,
i TBIG . averall,
stands 51 8w, hugh
and is 66 A in wide,
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PM OWNERS REPORT:

BY MICHAEL LAMM westcoastepmon

CADILLAC CIMARRON

Strong Caddy image, say owners,
but the engine’s a weakling.

Mﬂ%rS’Lw _

wmm

MICHIGAMN ELECTROMICS TECHNICIAN

{'s easy enough to be critical of Amari-
ca's only subcompact luxury car. Sev-
eral automotive magazines already have
itemized its shortcomings, when com-
pared to the imports it's challenging. And
people in car merchandising pretty much
agree that Cadillac Div. {in general) and
the Cimarron (in particular) have two very
hard rows to hoe in America's changing
auto marketplace.

Sill, the Standard of the World has nev-
er been bashful, and Cadillac ads boldly
pit the new Cimarron against the likes of
the BMW 320i, Audi 5000, Yolvo GLE and
Saab 900S. How well does the 1882 Cim-
arron really stack up against such formi-
dable competitors ? And how does Cadil-
lac’s J-car come off in the eyes of actual
owners?

To find out, we mailed questionnaires
to 1,000 Cadillac Cimarron purchasers
across the country. Their tabulated an-

B8  POPULAR MECHAMICS

He fano dvive 2nd
le' Amenican mades

CALIFORMIA PHYSICIAN

swers brought several surprises, but
showed us that, by and large, Cimarron
ownears like their cars and consider Cad-
lac's haute couture combination of size
and elegance a total success,

First, the surprises. Surprise No. 1

aﬂﬂ%«a o clasy [iHe mﬁfm

a Can.”

FLORIDA ATTORMNEY

came when we |eamed that (in our sur-
vay, at least) well over half of all Cimarron
owners are more than 50 years old.
That's quite & revelation, because Cadil-
lac had hoped the Cimarron would reach
oul to a much younger age group. Cadil-
lac needs a pool of more youthtul Cimar-
ron buyers who will eventually graduate to
its more traditional models.

The second surprise has to do with
attracting new buyers of all ages to Cad-
illac—buyers who hadn't bean with Cad-
flac before. Cadilac needs conquest
sales. Apparently, conquests aren’t hap-
pening either, bacause a third of the Cim-
arron purchasers we gqueried already
owned Cadillacs.

And the third surprise came at the end
of our survey, when we asked whether
owners would buy anothar Cimarron the
next lime they needed a new car. A little

(Fleasa twn fo page 114)




A NATIONWIDE SURVEY BASED ON 939,055 OWNER-DRIVEN MILES

d ol

CALIFOANIA EMNGINEER
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MHEW YORK RETIAEE

What do you get for $12,1317

I's no-secret that Cadillac’s Cimarron shares all basic body
and mechanical components with GM's ather two J-cars, the
Chevrolel Cavalier and the Pontiac J-2000. Sedan versions
of those twa cars. though, list for 87,541 and 37,557, respec-
tively. So what does Cadillac give its customers thal the oth-
ars don't?

Leathar upholstery, leather-wrapped steering whael, pow-
er steering, added sound insulation, vented brake rotors,
tungsten halogen headlamps, specific suspension calibra-
tion, alloy wheels, stainless-steal exhaust system, aircondi-
tioning, AM/FM stereo with four speakers, elactric remaote
mirrors, matched steel-belted radial tires, plus a cenain
amount of hand-finishing and special attention to paint and
trim,

In &ll., if you tolal the Cimarron’s exiras, you'd pay about the
same for a similarly equipped Cavalier or J-2000.

Tha Cimarron was introduced with the 1.8-liter (112.4-cu.-
in,) pushrod transverse Four and X-car-derived four-speed
transaxie common 1o all J-cars. This year it will gel a new

: 2.0-liter mill and five-spead stick for a little more of the per-
Original 1.8-liter Four Is disappointment, but '82 buyers get ohe mill. formance it should have had from the beginning.
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Welleralt's Scarab Sport models power oul with dual
235-hp oulboards. and are prool that the offshore-
racer laok i=n't limited to Inboards,

Robert Hammond s 18-loot Contender V-1850 XL is a new runabout  MNewes! from Baja Boats mounts 175-hp oulboard. Many perform-
model Ior B2; high style and performance are leatures of Hammond ance design innovations start on the West Coasl, as this stream-
boats. which ride on a deep-Y¥ hull with sterndrive or cutboard lined, no-windscrean, ski-boat look illustrales



45 spite of prectichioa Pt pliasis
boatmen mighl: n]l swil:eh tu-‘ﬁﬁ

Grumman's aluminum 5.0, 17-footer, designed by  Dulour Wing holds record for lirst sailboard
Bill Shaw, gets a deeper V-boltom and provides a8 around Cape Horn: 137 miles in 24 hours,
softer ride for fishermen cruising farther ofishore.  Sallboards are fastest growing of all designs.

Silverline's 16-lool Scrambler GTL fealures
raked windscreens and Lhe look of speed com-
bined with open bow-rider convenience,

Cruiser s Series |1l VeeSpart 26 Special Edition
fram Mirro has a Jim Wynne tiberglass hull and
a spoiler that styles the helm position.




Fisher Marine Marsh Hawk ¥ aluminum
16-footer bass boat comes In thres
models that can mount up to T0-

hp outboard motora. All convert

easlly for water skiing.

ploying turbocharging to boost pow-
er without adding much to size and
weight. Because of high compres-
sion, contained by their heavier
engine blocks, diesels still weigh and
cost more than gascline engines of
similar power, but claim dependabil-
ity, fuel efficiency and longer life.

Bringing down boat weight with-
out losing hull strength has always
been a way to cut fuel costs and get
more nautical miles per gallon,
Foam and balsawood cores are being
used in fiberglass layups to provide
structural framing and stiffening
without adding poundage.

Hull shapes are changing, too. Ide-
ally, a flat-bottomed hull would
plane with least resistance as it slid
across the surface of the water. It
would pound dreadfully, however,
once any waves came up. Ideslly, a
deep-V hull would cut through
waves for a smoother ride. It would
be difficult to power up and across
the top of the water, however, so
that it was planing on the surface
instead of displacing and plowing
water out of the way. So, this vear's
pleasure hulls have compromise
lines—bottoms with enough for-
ward vee to cut the waves, and flat-
ter surfaces aft to reduce rolling and
lift the hull on plane.

Good length-to-width preportion
in smaller craft iz influenced again
by the eight-foot-beam restriction
for trailered boats. You can tow a
boat to water as long as it i less
than eight feet wide; any wider, and
it requires a special highway permit.
As a result, most trailerable craft
will be less than 256 to 30 feet overall,
but in that range now are a number
of family eruisers with cabin accom-
modations for overnighting, open
offshore outboard and inboard fish-
ing machines, and some high-speed
sport eraft.

For high performance, marathon
ocean racing has been a major influ-

E —
el

Supercal 17, from the Multihulls Div. of Boston Whaler, has already won titles as »
high-speed performer. Whaler aiso boulida 15 and 20-foot Supercat models.

Rally Sport 20-footer, the pleasure moded of the successtul Baker  Glastron Aventura 187 sterndrive 18-foot cabin crulser is new

deep-¥ racer, mounts a Suxukli 740 here, can takes 300 hp. addition to its 30-boat line for the company's 25th anniversary.
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Ranger 622, a trallerable 22-foot, open-water, offshore fisherman with seif-balling cock-
plt and high and safe freeboard, |8 new addition to a famous ine of bass boats.

ence, with many boats today derived
from the Formula, Donzi, Magnum
and Cigarette speedsters developed
by Miami's Don Aronow. Wellcraft's
extensive line is now topped by Scar-
ab sport models that can handle out-
boards, sterndrives and straight in-
board power for offshore running.
Chris-Craft, with a new parent com-
pany, also will feature offshore-per-
formance designs.

Baveraft has divided its lines into
small, fast Sport boats, Trophy mod-
els for fishing, Family boats that
include cruisers, Explorers with a
trawler influence and Yachts for
luxury cruising. There are 45 models
ranging from 14 to 68 feet in power-
boats, 18 to 42 for saileraft.

Glastron has a 30-beat line of fam-
ily boats, fishing models, runabouts
and Glastron/Carlson sport boats to
celebrate its 25th anniversary in the
boat business. Typical of today's
market demand is the V-187, an 18-
foot, 8B-inch sterndrive cruiser with
cabin and two V-bunks forward, and
enough speed for water skiing. Stern
boarding ladder, galley, head, and
canvas to enclose the cockpil are
among the options.

Starcraft will have a new, 25-foot,
all-aluminum cabin cruiser in its
line, with fishing and/or weekending
capabilities,

Trojan now has center console
open fishing models that are 20, 22
and 26 feet long, plus an impressive
new 10-meter cruiser.

For flashy color in hull design,
new models from Hydrostream,
Sleekeraft, Waterbird, Checkmate
and Baker attract attention. For
atyled interiors, the look is imitation
leather to give an expensive sports-
Car appearance.

Major development in saileraft, of
course, will be the breakout this
year of the sailing surfboardsz. In
addition to the original Windsurfers,
there are a great many other
choices—even an inflatable is avail-
able—and late in the year Coleman,
builder of the Hobie Cat, is expected
to enter the field. This year will see
more ways to go afloat—with or
without an engine for power. M

Sea Nymph S5-170, Sea Sport's 17-fo0t bowrlder, powered here  Old Town's Penobsacot model is ABS piastic. Oldest of the can
with a Mariner 80 outboard, Is finished in slick-looking aluminum.  bullders aiso uses fiberglass and Kevlar in addition to wood.
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New boats that
are easy to take along

Minis that cartop or ride a trailer for easy towing behind

a compact provide low-cost fishing and runabout action.

mall, light, multipurpose craft
are taking over many of the
activities that used to belong to the
big boats. They're bringing along
new advantapes—and problems.
You're likely to see them first on
the highway, riding bantam-size
trailers or secured to the tops of
some of the smallest cars. Once dock-
side, they launch easily. Lifting the
boat off the trailer, down from the

M runabouls come n si2es acompact car
can low easily. Sundance. by Arclic Marine.
15 a 12 tooler thal can et at 30 mph

Alppmeivim s hghtwaoight Tor porbalniily
MurroCrpit 13 1ool Resorl wemhs only 120
Lo nes Aty s jo 500

Bl s paalardd fo g

Four tishormen o 16 laol Mr Pike

B bieee ol f1'|.|.l¢':' ik

littie
s Dk Doepan Dass
boal 600 poundes can fake 75 hp

car roof, or unpacking it from a
trunk, can be a one- or two-man job.

Hauling out iz equally simple, and
a back yard, garage ceiling, base-
ment or attic.can be the boatyvard for
storing a miniature rig. Light and
strong synthetics—some an out-

growth of the space program—plus
aluminum, plywood and low-mainte-
nance fabries, are making possible
little skiffs,

the new runabouts,

bazshoats, cances, johnboats, sail-
craft and inflatables, Most are light
enough to plane ovérthe water rath-
er than pound through it, powered
by small, versatile outboard motors
that provide good speed because
they have fewer pounds to push.
Choice of today’s amall boat, how-
ever, can be more critical than pick-
ing a larger one. Price is impor-
tant—you still get what you pay

Super Pike. by Lung Amencan s .an
gasy-lo-tow 16-looler thal Hees
wilh 75 hp, |1 s an 830:-pouna
Biiss ol that il fake up
o a 100-hp mator




New Carleton from Old Town, a 78-pound
16-footer o! Royalite, comes as a semi-kit.

for—and a design that lets waves
wash aboard over low sides is no bar-
gain at any price. A good inflatable
isn't a swimming-pool toy and costs
as much as a conventional type.
Fold-ups are clever, but should be
tested first. Overloading, overpow-
ering or oversteering a mini iz egpe.
cially dangerous. Convenience, in a

small hull, iz less important than Some minis can mount inboard or outhoard power options. Two-seater Sundance with
seaworthiness and safety. PM  50-hp Arctic Power jet (Toreground) or 35-hp outboard {background) can do 30-plus mph.

Six economical ways to power one lightweight canoe

With paddies: In traditionsl tashion, muscles glide you along. Racing canoeists feel the
light, laminated, angle-blade models glve 28 more sustained thrust and speed.

he canca—America’s oldes! boal de-
sign—rnay also be the most versatile of
today's low-energy parformers.

Tests with & 17-100t, 75-pound Bluminum
Grumman, fitted with a varety of standard
accessorias. showed that there are al least
six ways to push it along with minimum fuel
expansa and albow grease.

For paddiing, the new angle-blades fa-
vored by racers were used. Poling proved
aasy in the stable hull. Rowing supplied even
more speed.

An glectric motor eased tha hull along
silently, and Mercury's 3.6 outboard added
zip. For sailing, Grumman's new taller rig
boosts performance.
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They're still
building them
of wood

Restorations and replicas are bringing
glowing old favorite boats back afloal.

e e T,

For sail or power, the modern 20-fool Faering Deslgn Sloop (above) from Sutions

Bay, Mich., and the 21-foot Hacker Special racer (right) by Ace Speedboat, Ames-
bury, Mass., are up-lo-date craft in the time-honored wooden-boat

tradition.

by Bill McKeown soarinG epitor

leasure eraft constructed of

wood are not becoming ex-
tinct, after all. A look around
almost any harbor this spring will
show they may not even belongon
the endangered list. The boom in
fiberglass and metal boats of the
last few years was supposed to
replace them all, with plastic
hulls popped out of molds and alu-
minum shapes formed by ma-
chine. It hasn't worked that way.
Boats built from trees are not
about to take over the sport
again, but it locks like they're
here to stay.

Looks are the primary reason.
Wood has a warmth of color and
texture that iz seldom duplicated
by other materials, There is a
glow to the finish of a well-buiit,
well-maintained wooden craft
that can resemble the sheen of
fine furniture. Part of the appeal
to experienced boatmen may be
the knowledge of the hours of
effort and craftsmanship that
go into “brightwork”—that un-
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painted, transparent finigh creat-
ed with coat after coat of varnish
that lets the grain and character-
istic color of each wood show
through.

And then there are the classic
designz of the past—the skiffs,
guide boats, racers, runabouts,
duckboats, cances, punts and =ail-
ing craft of every size. Some are
valuable rebuilt and restored an-
tiques that now are being appre-
ciated once again. Others are new
replicas which faithfully dupli-
cate the fine linez of the originals.
The antique-boat collections of
the shipyard museums at Clay-
ton, N.Y., Mystic Seaport, Conn.,
and elsewhere attract more visi- _#
LOTS every year.

Final proof of the wood- &
beoat renaissance comes
at the wooden boat in-
the-water festivals, pa-
rades and shows that are
now yearly affairs at Port
Townsend, Wash., Ciayton, N.XY.,
Mystie, Conn., and Newport, R.1L.;






Wooden craft, crowding the harbor at New-
port, A.l, show the popularity of the type.

here yvou ¢an walk the docks for
hands-on inspection of classies, at-
tend classes in do-it-yvourself ship-
wright skills, and watch famous
craft eruize the harbor under power
and gail. Some specialty yards can
now build to order or restore boats,
and the success of Jonathan Wilson's
magazine, WooderRBoat, in Brooklin,
Me., confirms the trend.

But while the best of modern
wooden hoats can look exactly like
the best of yvesteryear, they fortu-
nately are not the same. Some of the
synthetics and chemicalz that
threatened to replace woodcraft are
now giving new life to the material.
Wood's advantages as a boatbuilding
material—buovancy, appearance,
comparative ease of carpentry—
have always been balanced against
ite disadvantages in a marine envi-
ronment. It comes in small pieces.
expands and contracts, absorbs

water, splintera, and iz susceptible
to funpus diseases and marine bor-
ers. Now there are some cures.
Plywood, of course, provides large,
strong sheetsthat can supplant nar-
row planks. Chemicals such as Cu-
prinol can give wood resistance to
dry rot fungus. Great strength, du-
rability and stability can result from
treatments such as the wood epoxy
saturation technique. Known as the
W.E.5.T. System. it has been devel-
oped by the Gougeon Brothers Boat
Works in Bay City, Mich. Fiberglass,
applied with a transparent, no-pig-
ment resin, can cover a hull or deck
with an almost invisible shield that
adds strength and resists leaks,
Even with the rising cost of petro-
lenm-based resins, it's unlikely that
plastics will price themselves out of
the boat-construction market. But
it's good news that the future looks
bright again for wood afloat. P

YOU CAN BUILD YOUR OWN—WITH WOOD

here is a romance that surrounds a

wooden boat, whather it's in the
shop or out on the water, and building
one yoursell can add 1o this pleasure.
Wood is relatively cheap to buy and
easy lo work, glue and fasten. It can be
very forgiving, and, instead of becoming
obsolete in this age of high lechnology,
it has adapted itsell in remarkable ways,
It feals good, it smells good, and boat-
building with it can bring much satislac-
tian.,

There are two ways 1o build your own
wooden boat: You can work with a set of
plans and & pide of lumber, or from
instructions and a kit of precut pieces.
Plans and kits are available for anything
from a lightweight canoe lo a heavy
cruiser, from an oceangoing ketch to a
globe-circling catamaran. And if that

P pirecee: Bill Harslond

isn'l enough, there s a  mail-order
marine accessories Indusiry with the
tools, gear and fittings necessary 1o pro-
vide you with abundant choices.

It you've never buill a boal before, it
may be hard o understand the work
required, and there are probably unfin-
ished boats in basemeants everywhere.
With the right guidance, however, any-
one can do it. You just must determine
first what you want from the final resuit,
from the project itself and from your own
skills.

If plans and and a pile of lumber strika
fear in your heart, consider the plywood
kits, with their many levels of materials
and designs. Before you plunge in,
absorb as much of the available litera-
fure as possible. A good starting point is
The Boatbuilder's International Directo-

ry. 85 from Box 519, Friday Harbor,
Wash. 98250, Il covers sources for boal
designs suited to amateur consiruction,
kil boat manufacturers, angine manu-
facturers, sailmakers, and suppliers of
books, hardware and accessores. fsa
source book of where o contact the kit
boal makers thal can provide the cata-
logs and brochures you may nead.
With these in hand, you can narrow
down your choices. Keep in mind that
kils usually are only slight modifications
of existing successiul and traditionally
constructed types. Most designs of
standard craft can be modified 10 suit
plywood construction. Plywood cannot
conform le a compound curve, bul han-
died properly, fitted carefully and fin-
ished patiently, it is a very satisfactory

(Piagse fn o page 121

In réstoration and construction shop at
Mystic Seaport, a Rangeley Lakes rowing
canoe takes shape (left). Rangely Gulde
Boat (above) s bullt to classic lines by
R.K.L. Boatworks, Mt. Desert Island, Me.
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A YEAR OF PM OWNERS REPORTS:

by Michael Lamm
WEST COAST EDITOR

ithout a doubt, Tovota's ultra-

thrifty Starlet walked away
with our Owners Report champion-
ship of 1981,

When we looked back at all the
cars we surveyed last yvear, it sur-
prized us not at all that the Starlet
ended up logging last season's best
fuel mileage (34.7 mpg in the city
and 42.6 mpg on the highway). But
the jolt came when, of the dozen cars
we buttonheled awners about dur-
ing 1981, the Starlet alzo won honors
for workmanship. It recorded the
fewest mechanical problems, and an
overwhelming majority voted the
Starlet "“the ecar I'd buy again.”
That's quite a testimonial from the
thousands of owners we queried in
1981,

Thus, the Starlet proves once
more that a car doesn't have to be
expensive to be good.

How our Owners Reports work

For those of vou who aren’t famil-
iar with our Owners Reports, here's
the way they work. We choose 12 to
14 new cars each year—usually
those that are most changed—then
we ask owners gquestions about
them, We szend questionnaires to
1,000 registered owners in as many

states as possible. R.L. Polk, the
automotive statistical service in De-
troit, does the actual mailing.

Owners give us information about
all aspects of their cars—everything
from what attracted them initially,
how they like the vehicle, what they
dislike about it, whether the dealer
takes gpood care of them, how they
rate comfort, workmanship, service,
and the like. We alse ask them to
record fuel mileage and mechanical
problems, and to tell us what
changes, il any, they might suggest
to improve their cars.

Once the questionnaires come
back to us, they're tabulated by com-
puter. These data, along with the
completed questionnaires, are sent
to our West Coast Editor, Michael
Lamm, who does the final writeup,

WHY DID YOU BUY THIS CAR? Yguuui:.&
{Answers in percentages) ANOTHER?
Siza' Past
Make and mode! Styling Economy Handling comfort sxperience Other Yot Mo
AMC Eagle 5X4° 330 257 56 5.8 — T6.0 B5.2 148
Cadiliac Sedan de Ville | 17.5 5.2 - 224 430 123 §33 67
Chrysler Imperial® 646 = 0.6 — 16.7 = g27 73
Chrysler K-cars 216 805 — a2z — 21 881 119
Detsun 2802 a8 27 10.8 - 185 1.5 932 &8
Ford Escorn” 18T 713 _— TE — 16.8 937 B3
Ford EXP* 737 69.7 124 88 — — Ba3 11.7
Ford Granadat 47 9 %0 — 251 —_ — 218 a1t
Mazda GLCH 224 81,7 11.8 - 168 - g9
Cldamobile Cutlass 3.2 20.3 — 134 382 — 877 123
Renaull 18 452 J96 16.1 0.9 = 181 B1.7 183
Toyota Starlett 8.7 g1.1 — — — 10.0 947 53
“Cuality was cded as a consderalion pmong 56% of AMC  TPrice wis cifed s & considesahon amang T.2% of Ford Gea-
Eagie SX4 owners. 14, 1% o Chiysiar impenal swnera: 16.5%  nade owners, 30.2% of Mards GLC owners: 20.1% of Toyola
of Ford Encor owners; 10.6% ol Fard EXP owners Staiel cwners.

OWNERS OF '81s STILL GIVE
IMPORTS THE EDGE

Toyota Starlet (Sept., page
84) was favorite of owners.

*...asobjectively,” he says, "as pos-
gible.” Meanwhile, we've photo-
graphed each car and familiarized
ourselves with it,

PM began publishing Owners Re-
ports in 1851. Those first surveys
were conducted by the late Floyd
Clymer, whose books on automobilia
are still being published and are, in
fact, legendary. Later in the 1850s,
the Owners Report series was taken
over by Aute Editor Art Railton,
who subsequently became vice pres-
ident of Volkswagen of America. The
methods established by these two

innovators are still in use today.
Owners Reports, we feel, have the
unigue capability of drawing out

honest and thoughtful opinions
from people who've really lived with
their cars. Unlike conventional road
tests (which we publish in our mag-
azine), Owners Reports can get
deeper into specifics. [t's our conten-
tion, for example, that the fuel-mile-
age figures we get by averaging
real-life responses from hundreds of
drivers is nearer reality than the
EPA'srather questionable laborato-
ry test numbers.

Cars weren't pitted one against
another, so these results haven't
come from any sort of direct compe-
tition. Rather, the figures mirror

{Pisase num to page 130}
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1= a 228 and 1t's black—=hiny

black —as the paint glistens in
the brotling Arizona sun beating
down on (GGMs Mesa Proving
Giround,

| jump in and ease the car
toward the road course set up for
this press preview of the '82
Chevrolets. 1 stop the car on a
long. straight stretch. lock the

by Gary Witzenburg os o

ALITO EOTT.OA

&:

- L .-

~Their shapes are the most sensuous ever
on mass-produced cars from a Detroit automaker,
and they've got handling to match.

brakes with my left toot, rev the
twin crossram. luel-anjected VS
with my right, and ler it happen.

suddenly, 'm jammed back
inte the lorm-‘itrine 1 he
rear wheels spinning and snivk-
ing and the car fishtailing all at
the same time. | correct the

=it

steering, leeding small inputs to
keep the car on track. The spin-

_ : -

mne and smoking tires nally
bite and | eer rammed back in
1o the seat a second 1ime

Finalls, the tach hits 5 50
rpme and its time o shilt, A
sl push on the auto trans
selector lever and I'm in second
gear. Again, the tires break loose.
This Camaro just won't guit,

A smooth left-hand turn looms




nhead and 1 dive down toward
the apex. The 728 takes a set,
then digs in and just careens
through the corner, tires hiting,
sway bars working and the chas-
sis sucking up and spitting out
Mesa asphalt as fast as 1 can
push the car down the course,
This thing just flat works, as

{Fieass han lo page 134




Cabinets
tobuild for your
eat-in kitchen

can visually connect the new to the old
with shop-built cabinets that match

by Harry Wicks wrome anp sHop eoimoa

y now, everyone knows that American home-
owners are staying put and improving what
they already own. For some, home improvement
may mean adding a bedroom in the attic or base-
ment. To others, a new family room may be
needed. For many, there is a need Lo create a big-
ger kitchen and possibly, an eat-in area in that
roonm.

We enlarged the kitchen shown by knocking out
a section of an exterior kitchen wall after relocat-
ing several appliances. We built new cabinets
which matched the originals in the existing kitch-
en, thereby creating a smooth visual transition.
And we covered the walls with rough-sawn plank-
ing and fitted the ceiling with false beams to
achieve a country look.

The room's designer, Shirley Regendahl, ASID,
also pulled the rooms together visually by using a
careful combination of colors. For ease of applica-
tion, she chose the latest paints from Pittsburgh
Paints' DesignaColor System. For the colors used,
see the list on page 103.

Adding a room

Once you've decided upon the location and size
of your addition, you must determine whether the

Information on how o bulid cabinels eappears on the
foliowing pages. The text continues on page 123,

PM pholos. Hams van Nes Sludos

Oid table, freshenad up with glosay-finish
latex-alkyd paint, is new dining center.
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Building the cabinets

f your kilchen is large enough for cook-
ing, but lacks the space lor family
breakfasts and lunches, the room shown
is one way to solve the problem. Its walls
weore skinned with rough-sawn plank-
ing—brand-new stock from the lumber-
yard—which was coaled with paint to
achieve a barn-board effect. (Using solid
wood on the walls also makes il easier to
hang the new wall cabinets.)
The beams overhead are false (hol-
low), installed ower furring strips that are
nalled 1o the joist undersides.

PM’'s cupboard

As can be seen in the drawings, the
cupboard is built in base- and wall-cabinet
modules, No exotic woodwarking tech-
niques are used here; the cabinels are
built using the straightforward methods
employed in many cabinet shops.

Use white glue throughout for all join-
ery. Since you're working with pine stiles
and rails, you can secure joinls with 6d
and 8d fintshing nails. The nails should be
set and hidden with wood fillar. When
nailing near a board end, prebore a head
hole to avoid splitting the wood member.

We sugagest you build the cabinets in
your shop, then haul tham 1o your new

room for instaflation. Install the cabinets
by securing them to wall cleats nailed to
wall studs, Be absolutely certain that you
build the cabinets in your run with a
"scribe.” A scribe is simply an over-wide
outside stile, Thus, the stile that abuts the
wall should be cut and instalied on the
cabinet so that it extends aboutl 2 in,
beyond the cabinet's side. This extra
material can then be scribad to the wall,
using a divider to ensure a perfect fit. I

MATERIALS LIST—UPPER CABINET

Size and description [use)

Fa = 1%« M5 plywood [sido]
Fa m 11V % 26 plywood flop)

Faow 11% = 35%" plywood [shed)
g o= 214 x 340y pna (rail)

B = Do AT pee rail)

W o= AR Y pine [stie)

Fg o 214 ¢ 34 pine (wall cleal}
a = Ta o« 35 sold orown mokding
B = T w 13%9° 30l crown miolding
Ya = B w 14" g Jupoer Goar fii)
B B ow 147 pine (lower dooF Fadl)
3a = 2 = 33" pine (door shia)

Y v 13%a = 2% phywood (door pangd]
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&
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[ TOP AND
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there's any gap between the end ol the
cabinet run and the wall, conceal it with a

narrow molding.

Painting the cabinets
Though it takes a little more time, it's
better 1o paint the cabinets after lhey are

up. This way, you can patch, sand and
conceal any damage that may have
occurred during lher installation, To
speed the job somewhat, however, apply
the prime coat of paint while the cabinets
are still in the shop.

Painting the two colors on the molding

MATERIALS LIST—LOWER CABINET

detail (bead shape on door fronts) takes
both time and a steady hand.

These accent colors should be added
after the cabinet has been painted and
you have allowed ample time for it 1o
dry.
To avoid wavy lines, use masking tape
on both sides of the molding detail. Make
certain thal you press down the edge

Ky Ho. Size and description (vese) 5 2 o 13 s YER phywood (doar panel) won' ndar-
A 2 ba s 110w 3504 plyweood (S T 1 ¥y = 5 = 24" pina |drawer face) EE'CUI’E‘!';’EGH‘IBPEI'H t bieed u d
-1 1 ¥ 12« 3 piywood (o] ] 1 e v 3% ¥ 31 plywood idrawer fronth neath.
G 1 B w110 % 3514 phewood [Bomom) v 2 Yo ow 3% ¢ BT phywood (Orawer side)
D 1 A ox 11 = 47 phwood (djuestable shed) wi 1 Le o+ 2% = 3100 plywood (drower Back)
E 1 ::: 8 x 36 phywood [rail) W2 2 wviay pir;"lruhrdhl# KITCHEN COLORS
F z » 2V« V0% pine fupper guide mil) ® 1 b s 8% = 313 plywood (dravear Bobam) : )
G 2 Yar 3 ox 100 pine Clowes guits o) ¥ 4 1idin wooden kob Floors: D4757 Bituminous
H T Y 2% = 34 pine (face rail) 2 Two pak of varbcal, stie-mounted Divod Walls in kitchen area: M3192 Coral Reef
1 ] Y w3 o= MU pne (lace rai hanges ior averiy door Countertop In kitchen: M3427 Lunar Green
J 2 Taos 134 s 32 pne [ahia) L) 2 catch Cupboard shutters under sink cabinets: P2484
] 2 Waos 19V n VPV plywood (divider] BE 2 1" o, & Bh screw and washer ‘Vanifla Creamn
b ; :-. " i a :rwmm?m siile) Eg i smms:m‘; Cabirt trim: M3192 Coral Rest and Lunar Green
W = 4 = 47 pine | wialls: T
N 2 %aor 5 35 pywood (nase) EE 3 2 Mo 12 s mnﬂhl“duuwmmmlﬁw
a 1 T = 1N 36 pere [filler] FF = 20 linishing nail T
= 1 Y= 13m s 367 pine [Ethce (im) GG 8 finshing nail Table: Lunar Green
P2 1 Vs 13« 12% pine lattice finm) *Aoil-pez driwer rollers are avallatie from Albert Constantne Challra: Pracious Paach _ _
Q 4 Ja s 2w 18° peng (door rail) #ral Son inc., 2050 Exsichester Ad., Brona, WY, 10481 AN pairts are latex afied from Fittaburgh Paints” De-
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You create this handsome
set of turning tools using
worn files and hardwood.

by Ralph S. Wilkes

Accm‘ding‘ to recent catalog
prices, a good woodturning
chizel now costs 310 and up. Howey-
er, for a fraction of the cost, you can

make a set of these lathe tools that
will serve the same purpose and hold

a cutting edge almost a= long as the
expengive ones. All it takes iz six
worn-out files, a seasoned chunk of
hardwood and & short piece of %i-in.
inside diameter copper tubing.
Begin by selecting some reason-
ably straight-grained hardwood
such as maple, beech or hickory for
use as the handles. My material
came from a firewood pile, but you
can buy 1¥=in.-thick hardwood stock

Shapa hendles a skew chisel, leaving

6 lathe ch

i Ei e A — TR,
s -~ | SR

ke f

isels you
rom scrap

Finished woodiurning chiseis
(left} Brs made from scrap
hardwocd, old files and cop-
per lubing. Tools were used
to cut the second set of chisel
handles (above).

at most lumberyvards in your area.
Cut this stock into =six piecos that
measure 1% = 1% % 12in. long. Then
either look at pictures in a tool cata-
log to find a handle design you like,
or pick one of the four handles in the
drawing on the facing page. After
you choose a style and start turning
the first handle, make any minor
design adjustments as you go, until
the handle feels comfortable in your

Once the first handle I8 turned, use It and

waste on headstock end. Cut tang end of oulside callpers to ensure that following

handle to precise diameter for ferrule.
104 POPULAR MECHANICS

handles are tumed to uniform shapea.

v

hand. (1 prefer n fairly long handle—
the ones in the phnlns are 10 in.
long—because | think it increases
my control over the chisel.)

1t's best to turn the handles with
all the waste on the headstock end
as shown. This permits occasional
removal from the lathe so the fer-
rule can be test-fitted.

You may be able to find ready-
made brass ferrules in your local
hardware store, but [ found that cut-
ting ¥-in.-dia. copper tubing into %s-
in.-long pieces works fine and gives
the chisels a distinctive handmade
look. Use a tubing cutter to ensure a
neat cut and ream the inside edges

Afer sanding the handie and installing the

ferrule, apply the finish to wood with the
lathe turning &t a low rate of speed.




Before grinding the bevel, flatten the file
side opposite the bevel by grinding it on the
side of the grinder stone. This removes the
file teeth and gives the flat surface that is
essential for a sharp edge.

smooth before trying the ferrules on
the handles.

If yvou accidentally remove too
much stock and the ferrule is a loose
fit, simply attach it to the handle
with a Y-in. No, 2 roundhead serew,
(This step is a must if the wood is not
well seasoned; green wood shrinks
as it drics.) Onec the handle is
shaped, remove the toalrest fram
the lathe and sand the wood while it
turns in the lathe,

You ecan stain and varnish the
handles if you like, but a French pol-
ish finish is the guickest and, possi-
bly, the most attractive method to
use. Simply fold a pad of lint-free
c¢loth inte the shape of a small cateh-
er's mitt. Pour a little boiled linseed
oil into the middle of the “pocket™
and float =ome white shellac on top
of the oil. Then apply it while the
handle is spinning in the lathe at low
gspeed. The heat from the friction
dries the finish immediately.

There are two key safety rules for
finishing in the lathe:

B Make sure the toolrest is removed
before beginning.

B Don't wrap the cloth around your
fingers.

Grind the cutting edge according to the glv-
en specifications. Quench tool in water fre-
quently to keep sdge from burning, or steel
will lose temper and hardness, making It
difficult 1o maintain sharp edge.

Grinding the blades

The size of the file to use is deter-
mined by the lathe chisel vou plan to
make. For most cutting tools, an 8-
or 10-in. flat file iz suitable, but if
you plan to turn miniatures, smaller
files and handles are better.

You should join a file to its fin-
ished handle before grinding it so
yvou'll have a safe snd comfortable
grip.

To do this, clamp the handle in a
vise, padding it first with cloth on
both sides to protectits finish, Using
a portable drill, bore a hole in the
ferrule end to a depth equal to file-
tang length. The diameter of the
drill bit should be slightly smaller
than the tip of the tang. However,
since the tang becomes wider at the
file heel, shape the hole accordingly
by cautiously moving the drill bit
back and forth to “ream” opposite
gides of the hole. Again, trial and
error is important here; you may
want to practice on serap. Don't bore
the hole so large that the tang won't
fit snugly. Finally, remove the han-
dle from the vise and drive it onto
the tang, using a wooden mallet,

Since files are made of very hard

304" l

+ e ]

|
1|'4":

T [ t

PPN

T
=

N

& few handles bafore

EACH
SOUARE=T"

B
o
- o

SPEAR POINT
(FOR MAXING SMALL YV CUTS]

AOUND NOSE [FOR ﬁ..lﬂ?E& COVES;
INTERIOR CUTS IN FACEP

SOUARE NOSE iﬁ}ﬂ SOUARING
SHOULDERS AND FORMING TAPERS)

steel, the grinding process takes
some time. Safety glasses or goggles
must be worn even if you have a
shield on your grinder. Also, have a
bazin of water close at hand so the
chisels can be frequently dipped
{quenched) to aveid overheating.
(Burning causes the steel to lose its
temper, thus its hardness. When this
happens, the tool won't retain a cut-
ting edge.)

First grind the file side opposite
the bevel side so that it's smooth and
flat, as shown. Next, bevel the tip as
shown in the drawings; finish by
honing edges on an oil stone.

A final note: You can also make
gouges from large triangular files or
half-round wood rasps by hollowing
out the inside on a convex-edpe
grinding wheel. [ have done this, but
it iz an extremely slow process.
Therefore, | recommend buving a
wide gouge and a narrow gouge to
round out your woodturning set.
After all, when you think of the mon-
ey you saved on the other ones, this
izn't a very high price to pay. ™
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great projects for
your home

Here are plans for four
exciting projects from the
PM Vacation Home that
YyOu can use in your own
home: two tables, a bar
and a hanging glass rack.

hese attractive home-furnish-

ing projects help vou make the
most of your living space. The two
tables, bar and hanging glass rack
were designed for the PM Vacation
Home, introduced in April "81 (page
106). Following are plans and how-to
tips on making the items.

For the most part, we used A-D
(gpood-one-side) plywood covered
with plastic laminate to construct
the tables. If yvou will use a sabre,
circular or radial-arm saw, cut the
plywood with the good face down.
Position the good side up if you'll be
using a table saw,

Before the projects are assembled,
fill all exposed edges of the plywood
with wood filler. Then sand all parts
with 100- or 120-grit abrasive paper.
To assemble the projects, glue mat-
ing surfaces together. Then drive
and set nails to hold the work while
the glue dries.

Sized 1o sofa height, the trlangular table provides a surface
te display favorite .objecls and satisfy storage needs.

The cube cotiee table is a reiatively simple, contemporary
project to construct; It also can be used as an end table.

Keep stemware readily at hand—where it belongs logically—
installed on the ceiling, directly over the service bar.

ﬁ Interior decorator Debble Seaburg, ASID, utilized wasted
space for this handsome bar'buffet unit for & family room.
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Triangular from cigarets, sparks and open with a wooden rolling pin. Use a

1

storage table

esides providing storage space
and a display surface, this tri-
angular table serves as a backup for
a sofa. The table is topped by a plat-
form supported by recessed cleats to
give the visual effect of a floating

top.

Study the drawing of the table (be-
low), and cut the table sides, noting
the edges that receive a 45° bevel.
Notice that one end of each shelf is
cut st a 45° angle. Plow dadoes in the
table sides and shelf back to receive
the shelves.

Join the sides with three vertical
cleats; two of the cleats have beveled
sides (see drawing details Nos. 1 and
3). After assembling the sides,
shelves, rail and top, let the unit dry
overnight,

in a well-ventilated room, away

Asrrghmng World industnes inc | Eugere Thompson,
Harry Wicks PM photos Gary Beaat

flames, cover platform J with plastic
laminate. Laminate the platform
edges first, one at a time. Laminate
the top after trimming edges with a
router and straight carbide cutter,

Cutthe laminate at least i in. wid-
er and longer than the surface to be
covered. Apply the adhesive evenly
to the laminate with a short-nap
{mohair) paint roller or bristle
brush; then eoat the wood surface.
When you can touch brown paper to
the surface without it sticking, the
adhesive is ready for bonding, usual-
ly in 20 to 30 minutes.

Place clean wood strips, dowels or
brown Kraft paper over the plywood.
Lower the laminate carefully, keep-
ing it aligned with the plyweod.
When the pieces are aligned, slide
out the first dowel or paper and
press the laminate onto the plywood
at one corner. Continue removing
the separators and pressing the lam-
inate in place.

To ensure good bonding, apply
pressure over the entire surface

ALL LUMBER 34" PLYWOOD: ASSEMBLE
WITH Bd FINISHING NAILS AND GLUE,

UNLESS OTHERWISE SPECIFIED

router and a straight nﬂde cutter
to trim off the overhanging waste
material. Make sure the plywood
edge that the router follows is
straight. Ifany voids are present, fill
them with wood filler and sand the
spots smooth. Otherwise, the router
will follow the irregularities and
miscut the laminate.

Bevel all corner edges with a 2214°
carbide cutter in a router, or use a
plane with a sharp blade set for
scant removal. Smooth edges with a
file, applying pressure only on the
downstroke. Remove excesa contact
cement with lacquer thinner. At-
tach retaining-spacer cleats to the
platform.

Paint the rest of the table. First
prime the plywood with a pigmented
shellacsuch az Bin or Enamelac. Let
it dry overnight, then paint with an
alkyd or latex paint.

Position the platform on the table.
The retaining cleats under the plat-
form should fit within the reveal
cleats on the tabletop.
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Cube coffee
table

Ynu can build this cube table in a
single shop session and finish it
with plastic laminate in a color to
match or contrast with other fur-
nishings in the room. This piece
serves as a coffee, end or corner
table.

Cut the plywood sides and top and
the pine cleats to size, as shown. Fill
any holes in the edges with a quality
wood filler such as UGL's Wood
Patch. Then sand all surfaces
smooth and brush them off,

Begin assembly by gluing and
nailing one cleat to each side. Posi-
tion the cleats as shown in the draw-
ing. When nailing, drive and set all
nails and fill the holes with wood fill-
er. Then join the corners with glue
and screws. Finally, glue and nail
the top in place.

Make sure all edges are smooth
before laminating. For laminating
tips, see the first project (triangular
storage table). Cut all pieces slightly
oversize and laminate one side at a
time, trimming the laminate to size
before proceeding to the next side.
Finally, apply the top laminate, trim
it to size and dress the edges.

3

his overhead stemware rack has

a “sculptured"” look that is
achieved by using your table saw.
Begin by cutting the seven supports
for the glasses and the three cross
braces to length.

Set the table-saw blade to a Vi-in.
elevation and the fence 1 in. from
the blade to make the vertical cuts
for each support. Then reset the
table-saw blade at approximately a
20° angle and relocate the fence
about % in. away on the other side of
the blade. Test-cut in scrap wood,
then turn the support on edge to cut
out the waste,

Locate and bore serew and eyebolt
holes in the braces on a drill press or
with a portable drill.

Before aszsembly, sand parts
smooth with 100-, then 120-grit abra-
sive paper; dust and wipe with a tack
cloth, Space the supports, position
the braces and mark the screw posi-
tion on the braces. Then attach the
supports to the braces. Mark the
endpieces and cut them to length,
using a band saw to create the
“rounded” look on one side of the
rack (see "top view" in the drawing).

Hang the rack temporarily, and
brush on a primer, such as Bin or
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Hanging
glass rack

Enamelac. Follow this with coats of
alkyd or latex paint to match decor.
Allow adequate drying time be-
tween coats.

Toinstall the rack, fasten evebolts
with hex nuts, washers and acorn
nuts to the four corners of the rack.
If joistz and blocking are in the area
where vou wish to hang the glass
rack, install hefty screw eyes
through the ceiling tiles into the
wood behind; suspend the rack using
5-hooks and chain. If no joists are
situated in the exact position you
need, secure the rack to a wood plate
yvou attach to the joist undersides
(see "alternate ceiling detail”).

Bar/buffet
counter

We converted lally eolumns from
obstructions to assets by fram-
ing around them to support this bar/
buffet counter. The lally columns
and counter base are framed with
2x3s, spaced 16 in. on center and
assembled with 8d common nails.
Use a level to check that framing is
installed plumb.

The counter is a hollow-core door,
covered with plastic laminate. (See
project No. 1 for lamination sugges-
tions.) First, laminate the counter
edges, one at a time; then cover the
top.

We used prefinished Yi-in. panel-
ing from Georgiz Pacific over the
framing. Mark all stud locations on
the floor and ceiling before install-

ing panels, so you'll know where to
nail. Uze a sharp plywood blade to
cut the paneling. Position the panel-
ing face up if yvou're using a table
saw. With a radial-arm, portable cir-
cular or sabre saw, eut with the fin-
ished face down.

First,install the paneling that will
adjoin the counter on the inside of
the columns. Fasten the countertop
to the column studs with 3-in. lag-
screws and finish paneling the col-
umn framing and counter base, Use
3d (1% in.) finishing nails or l-in.
brads every 6 in. along the edpes and
every 12 in. on intermediate studs.
Set all nailheads and conceal them
with special cravon-like sticks. Or,
use color-coated nails with a =light
head. Such nails aren't set.

If you use panel adhesive, use few-
er nails. Squeeze a bead of adhesive
onto each stud face; nail the panel
along the top edge only. Then wedge
a scrap of 2x3 between the panel
bottom and the studs to “air" the
adhesive. After five minutes, re-
move the serap wood and nail the
panel to the studs,

Use prefinished corner guard to
cover the paneling edges at the out-
gide corners. If yvou use wooden
corner guard, set the nailheads and
conceal them with filler. Use only
color-coated nails with vinyl corner
guard.

To attach strips of mirrored sheet
acrylic, bore oversize holes in each
corner and center holes near the
edge of each side of the strip. Secure
acrylic to paneling with Phillips-
head screws and cup washers. PM
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Build this ‘oil-proof’ gun rack

fter shopping unsuccessfully for a suitable gun
rack, | designed this one to hold guns upside down
with their muzzles at the low point. This prevents oil
from saturating and weakening the wood stock, as it
does when guns are stored vertically and rest on their
stocks. The rack holds long guns and handguns by their
trigger guards. The firearms hang on dowel pegs, which
aren't likely to dent or scratch the stocks. Since there
are no children in the household and [ store ammuni-
tion elzewhere, I don't use trigger or cable locks on the
guns. However, the rack has a storage compartment for
cleaning gear, hunting hats and binoculars.

Anyone with access to a table saw or radial-arm saw
can make this rack with a few hours of work. It's also
helpful to have a band saw to cut the scrollwork, but a
sabre saw or even a coping saw will work. I also used a
router to cut a decorative beaded edge along the scroll-
work.

Cut out a cardboard pattern using a 1-in. grid before
you cut the top of the rack (part A). Then outline the
pattern on the wood, bore out waste in the four eircular
curves with a %e-in.-dia. bit and cut out the part on a
band saw.

This gun rack ls designed 1o hold four long guns and five hand-
guns upside down. Oll from the barrel and action flows away from
the wood stock and doesn't saturate and weaken it.

MATERIALS LIST—GUN RACK

Size and Description (usa)

% 8% = 247 pine {rack 1op)

P ®x e ¥ 4157 pine (vertical members, fip a
1=8 in half)

Ya = 5% » Z¥A° pine (compariment op, boftom}

A ® 5% x 117 pine (compartmant ends)

3a'-dia. » 4° dowel [rack pags)

a x B = 12" parorated hasdboard (doars)

1"-dia. woodan knobs

¥ = 5% = 18°%° pine (compariment back)

%" MNo. 10 fh wood screws

: Carpenter's glue; stain and finigh.

g

'-lHHEMN B =

E—:ﬁﬂmuﬂ HII

“AS PodgUned.

Join the rack sides and top with glue and serews in
corner lap joints. Use a try square to lay out the parts
and draw lines for the width of the lap cuts. Then use a
table saw to make a %-in.-deep shoulder cut; turn the
stock on edge, set the rip fence and clear out the waste.
The vertical legs of the rack are notched and rabbeted
to receive the ends and bottom of the compartment.
Mark the locations and bore %i-in.-dia. x %-in. deep
holes at an angle for the rack pegs. Cut them to size and
glue them in place.

The compartment top, bottom, back and ends are cut
of pine. Parts are joined as shown in the drawing. The
doors for the compartment are of perforated hardboard
and they slide in grooves cut in the compartment top
and bottom pieces. The top is notched to fit around the
rack legs. The compartment’s top fits into blind dadoes
in the end pieces.

Test-fit the compartment parts, then sand them
smooth with 120-prit abrasive, tack off and attach
knobs to the doors before joining parts with carpenter's
glue. Keep glued surfaces in contact with a web clamp
or two while the glue sets. Apply stain and finish as
desired.—frary P. Hansen

EALCH :
3 SOUARE-1"

! T Al 7 i
L magua
o 0 . - SRR
001 O ) - g
ﬂf_’_ﬂ I & & Q - ! - _L- 1.- ¥ QT-"‘-— _

I8 I8 T -I. 1 - ajﬁ-i:-ll-ll-m--— + 4
= P ey |
b1 B S REGDAE - i
L B LR ﬂ b -'/lmﬂuk'f N [
g | f éfufrmprnq_fﬁ;_?F_.
N — I o BTN G |
| o f J«._hi 4| BLIND DADO A
R R
0 ""mPJulmscaEwmt:- e i
GLUE FROM BAGK o
> Simicer i |
: :?nfl nihlmn" 1"‘
200 [} NOTCHAp L s -g
ﬂ"" B an ! : i |
0 e A
H‘" [ ”' !Eg;&:.. ili
o i Ngar il |
| R Ve umrﬁmvss
15 TOP, BOTTOM il ot
1\ 2 EACH RE !
14 ".\\ {
BN RN ]
& AR - 14
=44 ; Fb R | -
&l "”*tﬂ_' 1 et — T
o a-af;-ﬁﬁ & tiii!flt.ﬂﬂ
LI B B B P s @ - . ' B B & LN - -

k . i@! L N ) - - - . l - & L Iéﬁ w

z--tt---..-- --tlip!-‘..pq
F--!.-.!' e S SN RS e v » = 4 » 1 [ -_I
O=TF & & & fov J2 14" 18 18" 207 2 24"

110 POPULAR MECHANICS



Turn Extra Time Into

Earn $5 %8 an Hour

Extra Income!

Sharp-All

lets you
Sharpen Saws

garden and shop tools _
for home and industry

Start Earning FAST—No Experience Necessary.

With Suamrp-AvL it's easy to start your own
business, No selling is involved, no inventory.
People bring in their work. .. you take in year
round CASH Profits and keep 90¢ out of every
dollar you earn. Work sparetime or fulltime [/
right at home in your garage, basement or tool I
shed. Work the hours you want— FREE Book
tells how to start your own business even while
working at your regular job,

Big PROFITS In Sharpening.

Every home and business has saws and tools that need
periodic sharpening. There's plenty of business waiting
for the man who can sharpen saws. planer knives, jointer
blades, wood chisels, scissors, pinking shears, snips, lawn-
mowers, axes and other garden, shop and home tools.
SHarP-ALL does ALL these jobs and more. ., quickly, and
at a big profit. You will be sharpening headquarters for
carpenters, builders, lumberyards, factories, home work-
shops and hobbyists.  hundreds of jobs right in your
own neighborhood,

’ ..-F"l.'r
g f-—bq-

SEND FOR FREE FACTS TODAY!

Yau risk nething by accepling this offer te see how easily yeu
can turn pour spare time inbe Big CASH Profita wilh your ﬁl‘l‘l

Compiete Sharpening Shop. Send coupon ar ‘
uﬁ“{"m

mail postcard for full details on our sxclusive |
30-Day FREE Trial Offer!
FREE Booklet gives full details— | G¢C0rm
Toum
Send for | pusInEss;
your copy T E) E‘ :

QOur Free Book tells

how to start a profit-
foday, No
obligation

all:le. lllfqrtlmg homea
anarpan ng usiness,
how we halp you grow,
how wea'll financa you.

BELSAW SHARP-ALL Co,, 712F Fleld Bidg., K.C., MO 8411

Belyouriown
infa auma |
businessiofiyouriownsy

1-'5_-‘ | i1
“‘"“"—-1/

NO
rienc®

| Need®

A

It's EASY Yo Get Started—No Franchise Fees!

o ue‘t started in
1o inves! thousands of doMars "

b m;::} :::::sell Low Cost SHARP-ALL and m.:rr . rm’mﬂasﬂre
:usmass in helping sincere men earn exira mcur;f“:l :'-a e
1o get ahead is all you nesd. Fully ilustrated Oper

step-by- how 1o sharpen each

instructions, Shows €
g el :: Esmsa whal to charge, how 10 get free %Tnﬂngl
ool :1?51;1: "ricks of the trade’. And, EHARP-ALL does

pmds:un job that brings customers back time Im:':' time s
Qend for FREE Book “lifetime Secunty. Do It Today!

There is NO OBLIGATION and
NO SALESMAN Will Call!

Mo Obligation . ..

AGT NOW!
Coupon
Brings

Full Details!

Mo Salesman

i Fa= BELSAW SHARP-ALL CO ¥ | pusH i
U focloaw; 712F Field Bidg. ol courot
[ ] < Kansas City, MO 84111 |
: Pilease send my FREE copy of your book :
i fi.t:;} "Lifetime Security™ and full details on 1
i your 30-Day Free Trial Offer! 1
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WORKSHOP MINICOURSE

FINISHING BASICS

Oll stain ls author's first cholce for bagin-
ning woodworkers because it gives the
user greatest control. To stain a piece of
softwood, all you need is the stain, an inex-
pensive brush and a lint-free rag.

Stir staln thoroughly to make certain all pig-
ment I8 dissolved in the solvenl. Apply
staln with a brush, using overlapping
strokes. Work a small area al a time 50 you
can control the length of time that the stain
remains on sach surface. When possible,
turn the surfaces so that you will be able

to apply the stain horizontalty.

Allow staln to soak in for 1010 15 minutes—
the longer it seis, the darker the finish will
be—then wipe it with a clean cloth. The
author uses one rag for initlal wipeoH!, then
turns to another to make the final wipeofi

{using with-the-grain strokes).

It your profect is on sn open-grain hard-
wood such as oak, mahogany or walnut, the
wood's pores should be filled with s paste
wood filler, filler s mixed with & small

f all the subjects discussed in
my adult-education wood-
working course, none seems Lo mys-
tify student: more than putting a
finish on wood. For that reason, |
have evolved a simple procedure
that is sure to produce satisfactory
results every time. All it takes is
gome practice on serap to learn the
materials and technigues.

Because they give the best con-
trol, oil stains should be used by
beginners. While an oil stain can
hide some grain, keep in mind that
you can thin (thus, lighten) it by add-
ing turpentine (turps), One of the
beauties of oil stain is that you gain
the ability to mix stains and come up
with a custom color if the project
demands it.

If you plan to finish a piece of
open-grained hardwood convention-
ally, with a varnish, the open pores
should first be packed with paste
wood filler. (Often, master crafts-
men gkip the pore-filling step if the
final finish will be a wash coat; i.e., a
thinned coat of shellac.)

Several important points to keep

Flll 2 small area at a time when working with
wood filler. Apply it using a brush and
acrogs-theé-graln strokes, as here.

Allow the filler to set until it loses s
sheen—about 25 minutes, depending upon
{femperature and humidity. As soon as it
does, wipe off all excess, using across-the-
grain strokes to pack the pores.

in mind regarding paste wood filler:

1. Don't let the store clerk tell you
that wood putly or other wood
patches are the same thing; they are
not. A paste wood filler is an oil-
based material mixed to the consis-
tency of heavy cream using turps.

2. Don’t work too great an area at
onceor you'll never get the stuff off,

3. Read all instructions on the can
before starting.

Uss# a relatively clean cloth to finish the job,
wiping with the grain. A coarse cloth, such
as burlap, Is good for this chore, but any
semi-coarse, lint-free rag will do. After the
surface is wiped, check it to make

certain that you haven't left any filler resi-
due on the wood. If you have, it will cover
the grain ke paint.
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Gas Saver Patented

Low Cost Water/Vapor Injector

DENVER—The Copley News Service
reported that United States Patents
have now been issued to Wm, Trevas-
kis, veteran electrical engineer, for his
Vapor-Jet® brand water vapor
injector,

Trevaskis has developed what can
amount to a I5 cents per gallon
“rebate”™ potential on gasoline, by
designing a low~cost injector for auto-
mobiles, light trucks, vans and recrea-
tional vehicles.

Water injectors were developed to a
highly refined state during World War
II, to give combat planes increased
speed and range improvement poten-
tial. However, up to now, the low price
of gas and the high cost and extremely
difficult installation required for ear-
lier injectors combined to make them
unattractive.

The Vapor-Jet® has an uncondi-
tional 60-day money-back guarantee.
How does the Vapor-Jef® sysiem
work?

Vapor-Jet® operates very simply
with no moving parts to wear out. It
uses engine vacuum to pull outside air
through a reservoir containing a
water/ methanol mixture which is at-
tached 1o the car under the hood. This
causes the fluid to bubble and a mist to
form in the upper part of the reservoir.
This mist is then drawn by vacuum
through a hose which is connected to
any intake manifold suction hose. This
connection is made very simply by our
exclusive hypodermic-like injector
nozzle which contains a regulator to
allow just the right amount of mist to
pass into the combustion chamber.

The introduction of this mist into
the fuel air mixture has a cooling effect
that increases the mixture density,
extends the burning rate, and
improves combustion efficiency. This
significantly reduces ping (predetona-
tion) and dieseling (after running of
engine). Since steam is a good cleaner,
it also helps dissolve carbon deposits
on the spark plugs and cylinder walls
of older vehicles and helps prevent car-
bon buildup in new ones.

How much mileage increase can be
expected?

Mileage may vary due 1o geographi-
cal area, driving habits, vehicle, and
weather conditions.

Will Vapor-Jer® fit all cars, and is it
easy lo install?

e/ S B
| Ssugagiodl :

i by |7 L

Yes. Vapor-Jet® is easily installed
on all domestic and foreign cars, vans,
light trucks, R.V.s, campers, motor
homes, and small boats. It will work
with unleaded gas, gasohol, or
propane-burning cars. The same kit
fits all cars. Simple installation
instructions with a diagram are
included, and even a novice should be
able to install it. Simply take an ice
pick or drill and make a small hole
through any intake manifold suctien
hose {1.e., PCV hose, brake assist hose,
vacuum advance hose, etc.). Screwthe
injector nozzle into the hole, mount
the reservoir by means of the bracket
and screw supplied, and connect the
reservoir to the injector nozzle by
means of the hose supplied. If you
dont want to install it yourself, most
service stations will for a few bucks.
Can Vapor-Jet® damage my engine or
cause rust?

Absolutely not! Yapor-Jet® cools
down the fuel air mixture giving a bet-
ter burn and suppresses ping thus
improving your engine. The mist that
enters into the engine turns imme-
diately into vapor. All excess mixture
exits through the exhaust imme-
diately.

What ks the purpose of the methanol
V.I.M. (Vapor Injector Mix) and how
long does it last? .

The reservoir measures 3% = 514 =
714" and has capacity of just under %4
gallon fluid. A full reservoir should
last about 1,000 miles. Methanol
{wood alcohol) is mixed with water
mainly to prevent freezing and to keep
the injector mozzle clean in non-
freezing weather,

The cost of methanol is minimal
{about 35 a gallon) and will last up to
B,000 miles when mixed with water,
Sources of methanol are chemical
supply houses, paint stores, and drug
stores, Substitutes are gas line anti-
freezes that contain methanol such as
“HE‘CL"

For purchase or further informa-
tion, write or call Progressive Energy
Corp., 3148 S. York, Englewood,
CO 80110, (303) 762-1385, or call toll
free (RB00) 525-8624. Dealerships avail-
able. (Offer void in CA.)

Enclose $29.95 + 53,00 shipping and handling.
O oneek Oconp O Vi O mastevcand
Cand %¥a Exp, Dare

W ame
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tll-day money-back guaranise
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# Florida
6556
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Build Your Own

Grandfather Clock
Prices Starting Under

5200

{m{ﬂudm movemeant
d'faI]

® Do-it- yﬂurseif case
kit, parts pre-cut

& Finished clocks

s Solid 3/4" hard-
woods: black
walnut, cherry, oak

* Heirloom quality

e Factory direct prices

# Solid brass West
German chiming
movemanis

* Money back
guarantee

® Prompt shipment

MASTERCARD ana
ViSa ACCEFTED

EMPEROR®

CLOCK COMPANY
WORLDS LAAGEST MANUF ACTLRER
OF GAANDFATHER CLOCKS
Dept 331

Emparos Indusinal Park
Fasrhope, Alabama 38533
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OWNERS REPORT: CIMARRON
{Continued fram page 86)

over a quarler said no, although In fair-
ness, nearly 90 percent stated they'd go
for another Cadillac next time—just not a
Cimarron. The reasons wera manifold,

We asked, for example, what atiracted
buyers to the Cimarron in the first
place.

A Louisiana housewife lold us: *| was
looking for a compact car and was
impressed with the Cimarron's mechani-
cal details, its front-wheel drive, body styl-
ing and other features, such as fuel mile-
age.”

A Georgia chemist: "Good wvalue—
should have excellent resale.”

A Florida machinist: “I've always driven
big cars. | figured a Cadillac product might
help me adjust to smaller cars. It has."

And a refired California hospital admin-
istrator; "l believe in buying American.
The Cimarron gets better gas mileage
than the Seville, and | found the Cimarron
very comfortable and easy to handie.”

Handling, in fact, necame one of the
Cimarron's best liked attributes. Nearly
haif the owners we surveyed pul handling
at the top of their list

A New York schoolteacher remarked,
“g sizeé makes e Cimarron wvery
maneuverable, and twd helps it hold the
road well.”

AMinnesota homemaker: “Wa liveon a
high hill. The Cimarron's front-wheel drive
made getting home much easier in the
winter."

And a Florida retirea confided, “Han-
dles beautifully, but it needs a little quick-
er pickup.”

As it umed out, just over a third of our
respondents agreed with that sentimant
and echoed similar complaints about ane-
mic acceleration. “Cadillac ought 1o put
an enging in it," wrote a Tennessee
salesman, "The Cirarron handles well,
it's solid, butithas nopower. AndI'mnot a
hot rodder—1'm 61 years old.”

A Texas machinist grumbled. "It needs
mare horsepower to ¢limb hills without the
automatic transmission having to shilt
into a lower range.”

Several drivers suggested thal Cadillac
offer an optional V&, perhaps a turbo-
charger, or at least g slightly larger four-
cylinder engine, Owners of Cimarrons
with manual ransmissions seemed mora
satisfied, generally, with their cars' perfor-
mance than did those who had automatic
transmissions. (Whal new owners did gel
this year is a larger, 2.0-liter Four, which
will improve perfomance, especially
when coupled to a rew five-speed, also
available this year.—Ed.)

Another point of dissatistaction—
although considerably milder—resulted
from lower-than-EPA gas mileage. Some
14 parcent of the drivers we queried had
expected better fuel aconomy, espeacially
on the highway.

According to EPA, a 1082 Cimarron

with four-speed ought to deliver 26 mpg in
the city and 42 mpg on long trips. Accord-
ing to our survey, the EPA’s city figure is
surprisingly accurate (26 vs. 25.1 mpg
actual), but on extended trips the EPA
astimate falls nearly six mpg short.

A Tennessee maintenance foreman
summed up the dilemma this way: “Ideal-
ly. I'd like to see Cadillac give us perlor-
mance plus economy. I they can’t give us

Cimarron may be tight on legs, but 935
percent rate comforl good to excellent.

both, though, why can't thay at least give
us one or the other?”

Some owners voiced concemn, too,
about what they felt wasn'l enough of a
Cadillac look. For example, a Texas wid-
ow noted. "People think it's a Datsun ora
Toyota.” And a California steel analyst
confessed, ”l spent 5139 extra and had to
beg the sales staff to put Cadillac
emblems on both sides of the trunk and
hood. When you pay $15,000 for a Gim-
arron, you want people 1o know you're
driving a Cadillac and not a Chevrolet."

Over half of our respondents gave the
Cimarron's workmanship a rating of
excellent, and another 31.3 percent raled
it good. That aspect, at least, is righl up
there with BMW, Audi, Volvo and Eu-
rope's best. A New York attorney glowed,
“This is the first American car I've ever
bought that had nothing wrong with it
when | took delivery, and nothing has
gone wrong in 7,400 miles of driving.”

A retired California pilot posited, "Ex-
cellently put together. Everything fits!” A
Texas educational administrator: "Quality
i5 just as fine as ouwr large Cadillac.” Buta
retired Michigan judge opined, “| have
had Cadillacs belore and would always
rale them excellent. This car, though,
does nol quite reach that same level of
quality,”

And a Wisconsin waitress: "Superb
coachwork, but my husband and | see a
need for better quality control In the elec-
trical system."

What she's referring 10 is a minor prob-
lem that occurred on several early Cimar-



rons and probably on other GM J-cars as
well. The windshield wiper switch in these
cars had a habit of turning on at odd
times, probably due to an infermitlent
short. About haif the owners we ques-
lioned reported some sort of early
mechanical malfunction (a high figure
among luxury cars), but most of these
tended to be trifling. The majority were
electrical—of the sor just described.

As for dealer service, Cimarron owners
soem 1o be treated betler than most. "The
service department al my dealership,”

conscientious than most hospitals.” And
an llinois sales rep praised, "My dealer
repaired the wiper control in five minutes.
Actually, a shop supervisor did the work
because the mechanics were out on
sirke. Now that's servica!"

We asked owners 1o list anything they
falt would improve the Cimarron. Here are
some of their recommendations.

"I'd like a fuel-injecled. 2.0-liter engine
with a five-speed manual transaxle,” sug-
gested an llinois sales representative.

“They ought to eliminate the rear-seat

abreast."—Wisconsin artist. [GM has
aliminated this divider from later-produc-
tion Gimarrons.]

Bul most suggestions had to do with
increasing engine power. Cadillac would
make no mistake adding a lew more
beans.

Finally, from a North Carolina lumber-
man: “I've been walting for General
Motors to come out with a small luxury car
equal to the best of the imports. | think GM
made one that's better, in terms of
dependabiiity and service, and just as

said a Texas frucking manager, "is more divider so three people can sit good in lerms of gas mileage.” P
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MasterS

cast iron tables

MasterShop measurss up to the Toughest
woodworking project with the accuracy of cast iron
tablas, like thosa used in Industry—to giva you
results you can be proud of every timal

A complets home workshop in ona sasy to handle
unit equips you to tackle almost any job. Converts
In seconds to a powerful 10" table saw, 12° disc
sander, 16% " drlll press, 34" lathe and horizontal
drilling machina—powered by a heavy duly 15 amp
ball bearing motor. A variable speed range from 800
to 5400 RPM's allows the preclse spead aalection
nacessary for any oparation.

Make your own furnlture, remodel & room— bulid
any project large or small. You can do it easily and
professionally and Save money too! Even baginners
lind themselves quickly achieving beautitul results
on avery project.

MasterShop Is allordable— More valua, quality and
accuracy for substantially less money than other
home workshop systems.

Sand lor fres information or call loday and learn

why more and more people are turning to
MasterShop to satisfy thelr home workshop neads.

M.Il e

make the difference!

MULTITOOL

FOR INFORMATION
CALL TOLL FREE
1-800-543-5620

In Ohio Call (513) 868-5300

/-l—

MasterShop Multl-Tool Division
ABCA, Inc. Dept. 8202
3728 Benner Ad., Mismizburg, Ohlo 45343

MAME
ADDRESS

STATE ZIp

N
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Convert Your Drill Press Into a
Milling/Drilling Machine

| By attaching our Mill Teble to your drill press
you can perform fecing, slotting, milling and
drilling operations an almost any machinahle
material. The Mill Table allows precise positive
movement of any workpiece in two directions
relative to the drill press spindle, just like a full
gize milling machine, Adding vur Swivel
Vise - as shown gbove - lete you hold small
or round parts and adds angle machining to
the operations you can perform.
MILL TABLE - 17" = 5.5 work surface, alumi-
nifm conalruction, satin anod-
ized finish, 11° long, travel, 7
croes travel wi 10#, $60.056 =
300 S&H
SWIVEL VISE - 3" wide jaws, sluminum con-
struction, sitin ancdired fin-
ish, wt. T#, 338856 + 200
S&H
END MILLS - Four flute, HS steel, ', ¥ia & 147
din. available, any 3 for
£13.95 PPD.
Your satisfaction s guaranteed. IT you are
not 100% pleased with your purchase, you
may retarn it for & fall refund.
Michigarn reskdents plaass aod 4% sales ax
M.J. LAWRENCE, INC. e e

P.0. BOX 1184, Washington, Ilnhlgnlmll
3-TH8-3508 VISA & MASTERCARD ACCEPTED

Ir.I"I.F..L-:l.G:n::...IIL JTDFI.L-
-l
42 Main SL. Lynchburg, TN 37352

Old-time Riverboat
Playing Cards

Bolh af Ihese dechs are prefiier than a painl-
ing. and £0 15 lhe antigue tin card case. Each
card Is a bil larger and thicker than normal -
lthe those used on rieerboals in the 1B90's
There's @ black and a green deck - both with
an antique gold “distillery design * The face
cards are reproduced Trom  100-year-old art-
work 5o if's a real unusual sel of cands lor
the serous plaver. Twin deck in anlique case
$8.50. Foslage included

Send check, money order or rse American Express
Vise or MaslerCard, including 80 numbers an
signature. (AEd 6% sabes tan fgr TN glelwery § For a
color caaloy luk o o Tenncssce ilome and Jack
Daniels memorabiia  send 5l 00 Lo he abowe H

dreds o contmenlal U 5 af A& call 1-BO00-2%53 Bbdd
k Tennevsen eenafonts call 615759 7182 I
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tending through fwd DL and luxury
GL sedans, hatechbacks and wapons,
GLF sport coupe and unigue 4wd
versions, Subaru offerzs an ever-
improving line of strong and func-
tional small cars. They're powered
by anunusual, H-shaped, "“flat-four™
1.5-liter engine and four-speed, five-
speed and aAautomatic transmis-
sions.

Toyota

Starlet—It's a plain, but economi-
cal, rwd, three-door hatchback cou-
pe with 1.3-liter Four and five-speed
manual only. The Starlet does have
some added equipment for "82, how-
ever,

Corolla Tercel—It's a bit of an ugly
duckling in two-door, four-door and
three-door hatchback form, but the
Tercel is Toyota's least expensive
ecar and its only space-efficient fwd.
It comes with a 1L5-liter Four with
four-speed or five-speed manual or
three-speed automatic.

Corolla—It's the world s best =ell-
er, offering good styling and value
for the money, despite nonefficient,
rwid configuration. Sedan, wagon,
hatchback, hardtop and sport-coupe
body styles have 1.B-liter, four-cylin-
der power, coupled to choice of four-
and five-speed automatic transmis-
sions.

Corona—This rwd, mid-range,
four-door sedan, fve-door hatch-
back and wagon has five-speed man-
ual or four-speed overdrive auto-
matic with a 2.4-liter Four.

Celica—Toyota's popular four-cyl-
inder sport coupe and hatchback are
redesigned and much improved
throughout, but they keep their 2.4-
liter Four and choice of four-speed,
overdrive automatic or five-speed,
manual transmissions. Both can be
identified by extreme shovel-nose
styling and Aush, slip-forward head-
lamps.

Celica Supra—Restyled and reen-
gineered in stretched, Celica hateh-
back body with twin-cam, the Supra
sports a 2.8-liter, six-cylinder en-
gine, independent rear suspensgion,
multiadjustable seating and pop-up
headlamps in the long, low nose. A
digital/graphic dash is optional on
the luxury L-type and extra-wide
tires in Aared fenders are standard
on the performance version; you
have your choice of five-speed man-
ual or four-speed overdrive auto-
matic. It's a ball to drive.

Cressida—It's a luxury sedan and
wagon with 2.8-liter Six with four-
speed, overdrive automatic only,
plus a standard, :rip computer for
'R2.

GERMANY

Audi

4000— Audi's mid-size, fwd family
car offers two-door and four-door
body styles, 1.7-liter gas and 1.6-liter
diesel, four-cylinder engines with
four-speed transmission. Five-speed
and automatic transmissions are
available with 2.2-liter, five-cvlinder
Fas engine, and a new turbodiesel
engine is on the way.

Coupe—This handsome sport-
coupe version of the 4000, with 2.2-
liter, five-cylinder, five-speed power
train, was introduced in mid-'81. It
gives good performance and fwd
handling, but it's a bit dated on the
inside. A turbocharged, 4wd "Quat-
tro” version will be introduced in
mid-"R2,

5000—Audi's lagship fwd sedan is
powered by a 2.2.liter Five and auto-
matic transmission. Optional Turbo
version is the ultimate Audi, with
cutstanding comfort, ride, handling,
performance and Teutonic pgood
looks for about $1B,600—a reason-
able price compared o compelitive,
German luxury cars.

BMW

3201— A precise look and feel, live-
ly performance, adequate handling
and high price tag characterize this
BMW entry. It has a 1.8-liter, four-
eylinder engine and is available with
five-speed or automatic.

528e—The e stands for eta, the
Greek symbol for efficiency. And
while it may be efficient, it's also
down on horsepower and comes
equipped with a rev limiter which
cuts off fuel at 4,700 rpm. Ride qual-
ity and luxury are still its strong
points.

7331—The only U.S. -market luxu-
ry sedan available with five-speed
manual as well as automatic, this
3.2-liter, six-cylinder four-door is for
those willing to pay to enjoy driving
a8 a sport. An on-board computer
with digital electronies and an “En-
ergy Control” fuel-economy meter is
new for '82,

633CS5i—This high-ticket, high-
style, sporty coupe is BMW's flag-
ghip. It has a 3.2-liter Six with five-
speed or automatic, and digital elec-
tronics are new for '82,

Mercedes-Benz

240D —Mercedes' bottom-line, 2.4-
liter, four-cylinder diesel sedan is
priced like top-line domestics. It's
the only Mercedes with manual
tranamission (four-speed) as well as
optional four-speed automatic; it's
slow, but frugal and solid.



300D/300CD/INOTD—With gas =ix-
cylinder discontinued for fuel-econo-
my reasons, Mercedes' mid-range
sedan, coupe and wagon are all new-
ly powered by a lively (for a diesel)
d.0-liter, five-cylinder turbodiesel
with four-speed, automatic trans-
mission.

300SD3B0SEL—These three-liter
turbo-diesel and long wheelbase, 3.8-
liter, gas V8 versions of new-for-'81
top-line sedans bath come with four-
speed automatic. The latter is some
$10,000 more expensive, but it's
plusher and offers more features,

380SL—This two-zeat convertible
sports car with removable hardtop,
3.8-liter V8 and four-speed automat-
ic shift iz a favorite of the jet set,

JBO0SEC—A two-door version of
the SEL, thizs ear iz MB's latest
statement on the performance-luxu-
ry market. The interior makes a
clean break with tradition with the
nicest seats ever seen in a car. Gone
is the Mercedes molded seat; it's
replaced by high-bolstered, sculpted
buckets. The SEC boasts outstand-
ing handling and performance for a
car of this size and luxury.

Porsche

924 —Thiz bottom-of-the-line, 2.0-
liter four-cylinder. front-engine,
five-speed Porsche is expensive for
its fairly mild performance, butit's a
good looker and sweet handler. The
turbocharged 924 looks and handles
even better, offers much more en-
gine power and surprisingly good
fuel economy for approximately
£5,000 more.

944—A new model based on the
924, the 944 has racer-like flared
fenders and a new 2.5-liter, high-per-
formanece Four, due early this
Year.

911 —The ultimate “Beetle™ s still
fast and fun to drive, with rear-
mounted, air-cooled Aat Six and five-
speed tranamission. The discontin-
ued turbo version is the cornerstone
of Porsche's worldwide racing leg-
end and part of the reason the 16-
vear-old 911 is still Porsche nuts’
favorite, despite evil handling and
other deficiencies.

928—Thiz front-engine, 4.5-liter,
V8 2+2 sports car with five-speed or
automatic is Porsche's flagship.
Fast, agile and technically sophisti-
cated, vet comfortable and civilized,
it puts other expensive exotics to
shame.

Volkswagen
Quantum—Based on the Audi
4000, this car replaces the Dasher in
(Please fun to page 118)

WATER FROM YOUR OWN BACKYARD WELL!

Opelika, Alabama—What can you
buy for & nickel and still get some
change back? 500 gallons of water,
that's what! As a matter of fact, the
electricity to pump 500 gallons from
your own backyard well costz only
Jor 4 cental

With this reliable, convenient source
of water you can supply your home,
your garden, and with a water well
heat pump vou can even heat and cool
your home for a fraction of the cost of
conventional systems!

In the past, the cost of drilling a well
made it uneconomical for anyone whao
could hook om to city water mains.
However, as city water becomes much
more expensive, backyard wells have
become more and more popular. To
hold the cost of drilling & well to an af-
fordabhle level, an casy-to-use low-cost
machine has been developed for the
homeowner who wants to drill his
own. Called the HYDRA-DRILL, it is
already in use around the world, and
an estimated 80,000 HYDRA-DRILL
wells have been drilled to date.

The HYDRA-DRILL can drill to
depths of 200 feet, which puts you
within reach of 90% of &ll the good
fresh ground water in the world. The
typical HYDRA-DRILL well can pro-
duce over 4,000 gallons of water each
doy—just compare that' with the

average U.S. family consumption of f— — — — — — — — _ __ __ 4
600 gallons of water per day! l

The HYDRA-DRILL is remarkably ' 323 Andersonfo. @
simple to operate It is completely | Cpuin, Amburna 30802

portable, and can be operated |
anywhere..even in places a truck- |

mounted drilling rg can't get. Yet it
can drill most anything the big, truck- I
mounted rigs can drill, and drilling |
speeds range up to §0 feet per hour, |
FOR FREE INFORMATION about I

the HYDRA-DRILL and how you can
dﬂﬂywmwnmwﬂmdwul
name and sddress to: DeepRock |
[

Mfg., 223 Anderson Road, Opelika,
Alabama 36802. Better yet—call our
toll-free number. Call a&nytime
including Sundays.
TOLL FREE {800) 821-2280
(Ext. 223)
In Alanlos nred Flawni, cadl TCLL-FREFE (R00) A21 3777

VISITORS WELCOME!
Mondey-Ssturday

CLIP COUPON AND MAIL TODAY!

| want an econtomical dependable supply of good,
purs waler on my property. Plesss resh  full
information kit and prices by FIRST CLASS
MAIL

Prinl Nafe
Al et

Cits State

Fip
1981 Deepllock MIg

N hrwhury, o swiline, repsir charges, wio

g

® Let Your
* Workshop
You Monéy!

asi full detmibs vt renprelrnuer buma sredy g
L SRR

APFROVED
PO, VETERAMY

Sapire Village

T Cambridipe Cowtl Rm. M
Toms River, Mrm Jersy 8733
wrel v e Coumewizeioner of Edwceios, e of New Serery

MOLDS capms.
i ‘*‘ﬂﬂujnrw

Crmamicntal (Famerele

P
rlgacs

‘.‘-u—-'-":‘I

Book asbowl Aluminum
Mzlds with prices and
production trads secrels
dirget from world's larg-
wil mold manufacturer.

CONCRETE MACHINERT COMPANY
P. 0. BOX AS9 - WICKORY M. C. 28801
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The honey-tone Air Coll Bed. || =200,

the VW lineup and becomes its new

Credit Card Orders Call Toll-Free

10 a new (800) 621-5559 ﬂagshtigi It inﬁi'fs a lﬂpugifl:ld'i“a"ﬂ
Pemce : mounted, Jg-liter, el-injecte

:lhsd ous o mﬁﬂlﬂzﬁ Four., which powers the front

wheels. While sure-footed and agile,

honey-comb - roomy and well put together, it lacks

the kind of styling or personality
that would earn it a devoted follow-
ing.

Scirocco—Newly restyled along
aerodynamie lines, this car remains
mechanically unchanged. Powered
by the same 1.7-liter Four of the
Quantum and BEabbit, the Scirocco’s

. hallmarks are good handling, pre-
s ::.nm ln;;;ldnf mrgrﬁﬂnam_tr?n ey W for {8 days """ """ "% | cise steering and excellent ride qual-
oo o Too . yOu ;20 spend your nights ona _ T !
O SRS 2 e Sty i § | 5. It only faults are 8 cramped
ing on harsh sprngs of synthetic stuffing. -
That's borase the independent ar ool supports Rabbit—The bunny remains large-
ly unchanged from last year's model,

adjust to exactly the firmness you like—evenly, all
the wayy across. Even while they cradle you with i with the exception of the E-light as
standard equipment. The E (for

the comifort of a cloud.
ou also get the cushioned © nd take” sense . ;
byt . economy) light blinks on to tell you
when to upshift for the best fuel effi-

oxy. oy
— 7O998-4| Twin S48.85  _ (ACOD0-E| Queen $T0.95
_mtmm T Pull $84.95 _1m: 4 umuss

Hheg e S
dr Purps: CI(B0007-2)AC 529.95 (/50003 ﬂncm
Sl 52.85 aach shippisg and handling.

Emg‘ [ Amer, Exp 0 visa

tioh of 3 water bed with none of the bad effects: no = O s O

“sepschness, . . ho “sinking” in the middle . ., no

.--tl-lllt-lll-Ill-l-lllttilliill‘iillllll'l

T R R R L R N E R PR RS R R R L R ]

“floating” when your partrer moves bt b nf o cieney, Seiroecos, Quantums and
mmg}muw mmmamm Emwmmm Jet.t.:li alen have t.;'ip?":-lightnn gtan-
mcls,wm_ : ‘ s dard. A 1.6-liter diesel and a con-
\geal for camping, Sunbathing. o6 YOUr van of DO3E, = ey v I vertible-top version are also avail-
gﬂy Tug b mﬁm [ $ Hgrure wble.
Inac oron a g inm H H .

. Jatta—The Rabbit with a giant

with handpump o canister vacuum cieaner. Cleans . :
with 3 damp cloth. Try it for 15 days for 3 new lfDﬂ‘Edm trunk doesn't give you much more
expenience in rest or play) Orger today for promipt Bax + 2020 Dempster Street than a Rabbit, except the formal
\Jelnery, in just 3 weeks Evanston, [Hinois roofline and a surprisingly volumi-

AL R R L R R R R A R R R R T RN

nous cargo area. With the diesel

option, it's America’s second highest
Be mpg car. Number one is the Rabbit
‘Es diesel,
| 9) “\C ITALY

Edmund Scientific
Catalog

MEO' “ r=_,£ Alfa Romeo
- oo Spider—This classic Italian road-

ster is creaky with age, vet it's still
appealing and fun to drive, despite
an awkward, cramped-arm driving
position. The double-overhead-cam
{dohc), 2.0-liter four with five-speed
transmission is the only available
power train.

GTVE 25— Introduced a vear ago,
Alfa’s latest entry combines a lusty
2.5-liter dohe V8, rear-mounted five-

H hat th of the tracking indusi I

:h;T*:!lga rmiumlmr;;r:tﬂlmzz'ﬁl::mlh“ speed Ll;::lnﬁaxlil- EI'ET:'FI i:flt]rl:i:EBtEI‘
b ey than mml other acoupations. And now You San -
#e0 the same hoane sty traming as humdreds of other i) pE :':’ i IBT.I(‘..'E.I?. i
men now working on digse] cagines pension. It's the most exeiting, rea-

Experts show you wha! to do, how to do I sonably affordable [talian sportster

Epgy-ip=lollom lessons with plenty of pictares oover

:un‘lhﬂg you need i know lobe 1 dicsel mochasic. No In years.
meed b quit iaur présend job of school. Leam a1 yoar
wwhl pase wiih Bo thme wastad going 1o and from ¢ lasi FE"Eﬂ

Irstrucions ay dlose o your lrlephone. MNo chaige! U
wvar foll-free 24-howr home sindy hotline 2o snon 2x yom
enpall

| APPROVED FOR GI'S AND YETERARS |

J08GTBI308GTSI—0One of the
most beautiful automotive shapes

Rush meé your fras mluq'l
Mame -

Touls, matcriaby, cveryihing you d ever built, Ferrari's mid-engine, 3_.'.'}-

Address — ;':f;: ::’:m with cayrss af 0o liter V8, five-speed sports car deliv-
s Maul:uupnn for FREE FACTS! ers thrilling performance and han-
TGS 1C8 DIESEL SC400L Degd. PAI2 dlmﬁ; as well as instant status. The

State _Zip I W] |05 Canier Scrmsion, Pansayivania THS1S [ | GTSiversion has a removable Targa

Iulﬂht-mh-lﬂnbnmﬂmnI runfpan-el.

Edmund Scientific Co, Dapl 821 1 H-04 I e I a1 Mondial—New for '82, this ‘3': 2 hux-
Edscorp Bldg, Barringlon, N.J. Q8007 | avomess - || ury sports car shares the 308's mid-
Mo 3455 "1982 Edmund Scientific Co ey STATE.__ TP




engine V8 power train and suspen-
gion. It's not as quick, but far more
eivilized,

Fiat

Spider 2000—This two-liter sports
cer remains largely unchanged, but
has received a horsepower boost in
the form of a turbocharger. The Pin-
infarina-styled roadster is begin-
ning to look dated; a major revamp
is overdue, but not forthcoming.

Strada—Fiat's fwd, Rabbit-type
econocar is now discontinued in the
United States, but carz are still
available until they're sold out. It's
great fun to drive, with surprising
performance from its fuel-injected,
1.5-liter Four.

Xi'8—Btill contemporary and fun
to drive after eight years on the
market, the tiny, wedge-shaped,
Targa-roofed, mid-engine Fiat per-
forms and handles wonderfully,
with its fuel-injected, 1.5-liter Four
and five-speed transmission.

Lancla

Zagato—This handsome, fwd 2+2
convertible, with a removable Targa
panel and a fold-down rear soft-top,
iz Lancia's only U.5, entry for "82. It
shares Fiat's 2.0-liter injected Four
and has a five-speed transaxle.

GREAT BRITAIN

Bentley

Mulsanne—This car is identical to
the Rolls-Royce Silver Spirit, except
it doesn’t have the $630 Rolls-Royee
grille. Bentley versions of the Rolls
Corniche Coupe and convertible are
also available.

DelLorean

With rustproof, stainless-steel,
bolted-on body panels over a fiber-
glass body and gull-wing doors, this
unique, rear-engined exotie sports
car is built in Northern Ireland by
the former GM executive's company.
It's powered by a Peugeot/Renault/
Volvo 2.8-liter V6 with five-speed or
automatic transaxle, Optional turbo
power is promised later this vear.

Jaguar

XJ6—This classic, British luxury
sedan has updated its ancient 4.2-
liter, six-cylinder engine and cou-
pled it to an automatic transmission.
Improved fuel economy and interior
appointments, plus additions to the
long, long standard-equipment list
are new for "82

XJS—Jaguar's flagship V12-pow-
ered sport coupe features sophisti-
cated, new, engine-cylinder heads
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for much-improved economy, plus
standard cruise control, electrically
operated cutside mirrors and new,
light-alloy wheels. It sports contro-
verzial styling, but sensuous, sump-
tuous appointments, performance
and handling.

Lotus

Esprit—A sexy., wedge-shaped
mid-engine sports car, this Lotus
entry features racer-like handling
and new fuel-injected, 2.2-liter, four-

cylinder driving through five-speed
transaxle,

Rolis-Royce
Sliver Spirit’Siiver Spur—The first
new ER sedans in many years share
the same 6.8-liter V8 and cost-is-no-
object appeintments and engineer-
ing for near-ultimate automotive
status, The Silver Spur is a long-
wheelbase, vinyl-topped version.
Corniche—This coupe or eqnvert-
{Please turn o page 1201
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Preparation. Start with smooth,
bare wood,

Penetration. In one easy step, stain
and seal with Wood Finish by Minwax.
It penetrates deep into fibers to be-
come an integral. breathing part of
the wood, not just a surface film.

Protection. Where extra durability
is desired. as on table tops, choose
from Palvurcthanes and
other prmtective fimshes
oy Minmwiix

Free 22-page Booklet. Send for it
now and see how easy 1t is.

The difference shows
with Wood Finishing

Products by Minwax.
And that's no secret.

: :
Kame

Addoras
I City State Tip l
L— S |

® Minwax is a registered trademark.



¥ SUNROOM

q"ET U""}' =
GLASS i &Y
. J"’-s.:;; ‘i?"'jr
and PASSIVE SOLAR

GREENHOUSE

[ Mew System 3 - "Brookhaven™ model
[] Factory insulated triple glazing

00 G.E Lexan® Shatterproof Panels

[ 40% Tax Credii & Siate Credits

[J Lean-To, Free Sidg. & Window units
[ Curved Eave, Bronze Tone Finish

COLOR CATALDG and TAX CREDIT GUIDE: Enclose
$1 For our catalog and price Int phis our guide o i
latrut fedunal and state pasasr salar 1aa credis and
gusibcations All ki shipped Freight Prepasd

SAMPLE WINDOW KIT: Enclose 35 lor catalog and
Tan guide sbove, plus achesl samples of gresnhouse alem
frames, GE Lesan® glasnyg. sssemnbly manuad and

haratitsg gusde

FOUR SEASONS
GREENHOUSES
910 Roure 110, Depe_FM.207

Farmingdale. N.Y. 11735
Phone: (516) 6944300

Driv. Four Seasons Solar Producis, Corp.
(Custom Buait & Stendard Stzes!

SEND FOR
THE BOOK THAT
BRINGS NEW YORK'S
SPECIALIZED SHOPS
TO YOUR DOOR:
supplies. Sporting
. Hard-to-find services.
i nt cameras.
Appliances. Hon;eﬁfumish-

. stings on
hmﬁ to just about
anything you need by mail.
mvon Trade Paperback $7.95
At your bookstore or write Avon
Books, Mail Order Dept., 224
West 57th St., New York, N.Y.
10019, Add 75¢ per copy for
postage and handling. Allow 6-8
weeks for delivery.
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ible iz for the idle rich who want
more style and exclusivity than pro-
vided by the new sedans.
Camargue—The “sporty”™ Rolls
coupe, if there is such a thing, boasts
styling by Italy's Pininfarina.

FRANCE

Peugeot

504—0Only a 23-liter, four-cylin-
der diesel wagon remains in Peu-
geot's agped 504 series, the rest of
which was replaced by the new 505,
Economy, durability and good cargo
capacity atone for its sluggish per-
formance and ho-hum looks.

505—The moden Peugeot sedan
has four doors and a choice of 2.0-
liter gas, 2.3-liter diesel or turbodie-
sel power with four-speed, five-
speed or automatic transmission. A
new top-line STi model offers special
paint, leather interior and a super
TRX suspension on what was al-
ready an excellent handling auto-
maobile.

6804 —Peugeot's older and larger
lusury sedan is reintreduced here
with the 2.3-liter turbodiesel engine,
spacious interior and traditionally
plush French-style ride and appoint-
ments.

Renault

Le Car—3Sold at both Renault and
partner AMC’s dealers, the 1.4-liter,
four-speed, fwd “French Rabbit" is
low on style, but kigh on personality
and practicality. A five-door hatch
version joins the three-door model
and revised controls and an optional
sport package are new for '82.

18i—Nicely styled and economi-
cal, this fwd, small family car comes
in four-door sedan and wagon varia-
tions, It’s powered by a somewhat
noisy, L.&-liter Four with four-speed,
five-speed or automatic transmis-
sion.

Fuego—This 1fi-based sport cou-
pe, with unique aerodynamie styl-
ing, will be introduced to the U.S.
market early this year with optional
turbo engine.

SWEDEN

Saab

900—A high-tech, slightly eccen-
tric, roomy and comfortable car, the
fwd 900 comes in a four-door sedan
or three-deor hatchback, both of-
fered in optional turbo versions with
exciting performance and handling.
Power is from a sophisticated 2.0-
liter Four coupled to your choice of a
four-speed, five-speed or automatic
transaxle.

Volvo

DLGL'GLT/GLE—These two-door,
four-door sedans or wagons with
brickbat styling are offset by high
quality and interior comfort. DL,
plusher GL and sporty GLT are 2.1-
liter, four-eylinder powered, the lat.
ter with optional turbo, while the
top-line GLE has 2.8-liter V5. All
four models offer a choice of four-
speed (with optional electric over-
drive) or automatic transmission.
Six-cvlinder, 2.4-liter diesel power is
optional.

Super exotics

Exotic cars have been hard to
buy—no matter how much money
vou have—because =afety, emis-
sions and fuel-economy laws with
regard to these vehicles have chased
them out of the marketplace in
recent vears.

But some are making a come-
back.

England’'s Aston Martin, famous
for building the James Bond wonder
carsof the early movies, is importing
its fast and handsome 5.4-liter V8
Coupe and the Volante convertible.
Both come with five-speed or auto-
matic transmission. at prices rang-
ing from $96,000 to 118,000. There is
also a high-performance version of
the Coupe called the Vantage at just
over $100,000. The futuristic, wedge-
shaped Lagonda four-deor is also
scheduled for a June debut—all
yvours for £150,000,

[taly's Maserati still sells the
sleek Merak mid-engined V6 sports
car here (1980 models are certified
for that yvear's emizsion standard),
Since they're technically 1980 ears,
which were in the pipeline before the
‘81 standards took effect, they're
still allowed to be sold. Meraks are
about $40,000 each. The big news for
‘B2, though, iz the big, Mercedes-like,
four-door called Quattroporte (four-
door in Italian). It's loaded with
every conceivable luxury feature,
powered by a 4.9-liter V8 and priced
at 564,000,

Then there's the trickle of hyper-
exotics—the ones that make your
heart beat faster just leoking at
them. This rarefied group includes
the 12-cyvlinder Lamborghini Count-
ach and Ferrari 512 Boxer, the six-
evlinder BMW M1, BEenault 5 mid-
engined Turbo and the ocecasional
ane-off Lolas, Porsche 935 Kremer
Kis, #17s, Chevrons and so on. These
are individually certified by small
tuning firms and heavily modified to
meet bumper, emissions and related
safety standards. The price for all
this? If vou have to ask . .. ™



THEY'RE STILL BUILDING THEM OF WOOD Connnued fram pape 56)
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boatbuilding material. It must be marine-
grade plywood, of course, with the appro-
priate waterproof glues and the added
laminations per sheet for greater stability.
Kit makers supply the plywood stock, and
the builder should know the grade of ply-
wood used.

To judge the looks and performance of
a boat, compare it10 one you know, or ask
the advice of a knowledgeable boating
friend. In general, a craft that looks grace-
ful s usually functional. One that's cum-
bersome and boxy is likely 1o parform like
a box.

A good profile or sail-plan drawing will
also show the width, or beam, of the hull
and the depth, or drafl. Fortunately for
beginners, there are no radical kit boats—
with the possible exception ol boardsail-
ing types. The best boal kits come with
meticulously complete instructions. The
pieces are precisely cut and clearly iden-
tified, and the structure usually ltakes
advantage of the remarkable adhesives
available today.

Catspaw, a 12'5-foot dinghy which is adapt-
ed from Herreshof! lines, can be bullt and
rigged (above, below and left} from plans
costing $4.95, avallable from WoodenBoat
Books, Box 78, Brooklin, Me. 04616,

You don't need exctic tools and tech-
nigues to build the average kit boat.
Learming the skills of working with wood is
among the satisfactions of building a
boat, and much can be learned from
experienced friends and publications
such as the bimonthly magazine Wood-
enBoat, published at Brooklin, Me. Only
launching and leaving shore in a cralt
you've built yoursell can match the plea-

(Fiease fuin fo page 122)

The Snipe has been callsd the world's most populer sallboat. Coniact the Snipe class

Iinternational Recing Asen.,

Privatesr Rd., Hixson, Tenn. 37343 for plan

DIRECT FROM
U.S. OPTICS
QUALITY SUNGLASSES

AT FACTORY PRICES

Mo non-senss guarantee.
FREE — limited I:maun'lr da!u.ta velour
lined case with sach pair mgl
ordered (2 $3.00 valua) Crodit cards
accepted. Dealer inquiries invited.
NOTICE: Don't be fooled by
m:.'l him*'l'.l Gphc::"l' malke
usive o
pmtiuhﬂ ordar now and if
‘50 retumn for

‘.-\'h gﬁ

World Famous Pilot's Glassss
Thise precition [light glasses arm mow
avatlable to the public lor only $7.9% H you
could buy them ohewhore, they'd prabably
coat you oven S2000. F20P available in gold
or milver frame, A $20000 value only 3795
Two pairs for $14.00

Omnly
9.95

Avistor Teardrop Flight Glasess
Flomible cable temples =30A gobd tmme
oaly. A 53000 value only 59 75
2 pairs lor 51800,

Profsssional Driving & Shooting Glasses

Wide angle ambar lons brightens vimbality

30D gold framas only. A 33000 value anly
$14.95 2 pairs for $2E.00

e B e s Tadma Hiaee, Gaarpis Joi3i.
Curﬁ cand cuntoumain plaase hll ] :-nd # and Exp date
QUANTITY | MODEL | GOLD | SILVER | FRICE

20P

BOA X

ps] X
Add Postege, Handling, and [naurance
$ 100 pasr pair

Total

Cradit card orders may call 1-404-252-0703

Viea oo Master E"‘lumu L Exm
Hama

Addrmm

Coy State Zap

FREE case with each palr.
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A Choiceof 3
fromIK YIS

MacPherson Strut

Replacement Cartridges*

1. Gas—Top of the line for smoother rides,
better control

2. Regular—For normal strest driving per-
formance,

3. Rally Performance—For the performance
minded

"Mo matter what kind of driv-
ingyou deo, thera's a KYB Strut
Replacement Carfridge that
will make your worn siruls
perform as good or better than
naw, Got them whera you buy
shocks and get your struls
repaired right
Youll save threa ways, 100:

MONEY-TIME-HASSLE

Bobby Unser
Auto expart;
Racing champion

B W B8 Corporation of America

207 Eisenhower Lane South
Lombard, IL 80148

“Oinly for mebuildable MacPherson siruls

BUILDING THEM OF WOOD
(Continued from page 127}

i

A

JACK DANIEL
BLUE DENIM

GVEr-

Hmuws folks call these “coveralls”,
alls”, or “hib averalls”, but when | was a hay,
we called them “hogwashers”. This sturdy pair
has lack Daniel brass bottons, and snaps, a
laflored Jach Daniel's label on the front, and 2
handsomgly embroidered monogram on the
back yoke These durable, many-pockeled. blue
denim Hogwashers™ are greal for chores or
just kicking around. Give wais! size {30-42) and
ingeam (34-36) when ordering. My 526,00 price
mncludes postage and handling.

Ry T g e gy g
- [Aadd 6% sales fem for TH defivery § For 2
calar ca'lalng full ol pld Tenpessee demi angd Jack
Danie?s memaratalid, sead 53100 1o 1he |Dovtﬁag B Addrais

dress In conlnentsl U 5 of A call 1-B0D-25
Tennessee residents call B15-T59-T184

IN SiMU LATEI:I .STEH.EOI

2
[

Listen to television

TELEDAPTER® sasily connects to any TV
and plugs Into the Aux, Tape, or Tuner input
of any sterss ampiilier. (TV and stereo can ba
any distance aparl) Al TV programs will
come through your gléreo amplifier and
speakers, even Video Tape, or Cable TV
shows. Quality siectronic circullry assures
cormect 10 te 50000 OHM Iimpedence
matching, for full 50 o 15,000 HZ frequency
response. The malrix circuitry aciually pro-
vides two channels of simulated sterso. Total
chassis isolation means protection fior both
your steres and TV. TELEDAPTERY |8 alsa
great for using stereo headphones and taping
with Instructions,

The TE-200 Teledapter
"“"'ﬂ“]}" *39 95 Plua Mf;rpnlnq

§ CEy Fan g

bem === SEND FREE CATALOG ====

i I
] i
To praer: Call inli frea

§ 1-800-251-3808 74 heurs RHOADE/ !
i 3 anciaen check or ufmu.mrml
:E::““"Em 0. Bax 1052 Degt. P §
3 Columbls, TH 3840} |
HL T — TR -
i E
j Nama 1

[ |

¥

]

Banana Board, a sallboard avaliable as a
ki, is from Jack Holt Lid., the Embankment,
Putney, London, 5W15 1B, England.

The Tomado, a 20-foot Olymplc-class cata-
maran, comes as a kit from Houlion Boats,
Berkshire Yalley Road, Oak Ridge, N.J.

sures of watching her take shape under
your hands. Wood boats combine new
products, sealants, adhesives and lools
with the warmth of wood.

—.Jonathan Wilson

SOURCE LIST—PLANS
John Atkin, MLA_ Box &, Moroton, Cann, 08820, Query

spacifically,

Jay A. Benford, Box 399, Friday Harbor, Wash
08250 Price fst,

Philip C. Bolger, 250 Washingion St. Gloucester,
Mass. 01530, Query specifically.

C.P.5. Designs, 11304 East Seventh 5S¢, Tulsa, Okla,
74128 Prce list.

William Garden, M.A., Box 2305, Sidney, B.C. VBL
355 Query specifically

Glen-L Marine Designs, 5152 Rosacrans, Belflowar,

Motor Boating & Sailing Plans, 224 West 57th St
M York, MY 10018, Free price list

Popular Machanics Plans & ldeas, Box 1014, Radio
City Station, New York, N.Y. 10101. Catalog, 51

lamas Wharram Associales, Killowen, Mew Ross,
County Waxloed, Ireland, Catalog, $4.

WoodenBoal Plans, Box 78, Brooklin, Me, (4616,
Catalog, 52.

122 POPULAR MECHANICS



CABINETS FOR YOUR KITCHEN
(Coahnsdd fram page 100

wall to be removed is a bearing wall
{one which supports the load im-
posed by the roof). If you lack the
know-how to ‘detérmine joist run
and how a roof is supported, play it
safe: Call in a professional engineer
and follow hiz advice,

Ifit iz a bearing wall, install a tem-
porary wall, located about 1 1. inside
the house wall, to support the joists
overhead during the tearing out and
rebuilding, Use 2x4s for the plates
and studs for the temporary wall,
and drive shims beneath the bottom
plate,if necessary, to assure the wall
being wedged securely in place. The
building codes and zoning laws in
many commurnities require a permit
before the building lines of a resi-
dence may be altered. So check with
vour local building department be-
fore you put a saw to the wall. If you
proceed without a building permit
and you get “caught,” vou may be
reguired to tear down all of what
you've just built.

At this time, determine whether
there are any water or-heat pipes, or
electrical wires in the wall. If there
are, take every precaution to avoid
damaging them during the rip-out
operation. To be safe, turn off water
to water pipes, electricity to electric
lines, and so on before starting.

Locate your opening and use a
large-diameter bit in your drill to
mark the upper corners of the cut-
out. Next, go outside and pinpoint
the interior floor elevation on the
outside wall, using the holes to guide
you.

Your footings and block wall {(or
slab) must be installed before you
make the wall cutout—but first you
must know the floor elevation.

Knocking out a wall

Remove the siding, then use your
spirit level to mark the horizontal
and vertical lines to be cut. Set your
saw blade to cut to a depth of about
T in. (standard siding thickness is ¥
in.} and make the cut. Caution: Only
an experienced saw user should
make this type-of wall cutout with a
portable circular. There is a great
possibility of kickback—especially
when moving the saw overhead. If
you have any doubts about your
expertise, have a carpenter make
the cutout.

Take off the sheathing below, then
remove the interior wall, in the same
fashion. Finally, cut out the studs.
Next, install the appropriate-size
header and posts to support it 1fit's
not a bearing wall, vou can use a pair
of 2x6s, spiked together. If the wall
carries weight from above, ask the

local building department, or a pro-
fessional engineer, to caleulate the
size header needed

If you plan to build the addition
yourself, you'd be wise to buy a good
carpentry reference book. I recom-
mend Modern Carpentry, by Willis H.
Wapner, published by The Good-
heart-Willcox Co. Inc., South Hol-
land, Il [t's available at bookstores,
orwrite the publishar for availablity
and price.

Making an add-on work
There's an important design con-
sideration when planning a house

addition—how it will look both out-
side and inside. The shape of the
add-on, plus the materialzs used for
siding, roof, windows and so on
should blend perfectly with what is
already there. New windows should
mateh the old in style and should be
installed at the same elevation as
the existing ones,

Inside, it's important to create a
finished room that feels as though it
has always been there, Color is an
effective device here: A careful se-
lection of paints and wallpapers can
make an add-on compatible with any
connected room. .|

You can lose your wallet,
but you can't lose your

Uncle Henry.

The classic Stockman
is the perfect helper for

a thousand and one jobs. Guaranteed against
loss for one year from date of registration,

The blades are made of Schrade + Steal®

and are completely rust resistant, Uncle
Henry also offers a selection of pocket knives

with one and two blades.

®

Wirita Tor your fréss SChdde Almoroac 1o Sohrade Cuthery Comp., Ellerille, MY 12428-0590.
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NEW NOW
for home and shop

A The lightweight Stihl 010AV chain saw is now available in a
Bonus Pack that includes a 14-in. bar, a carrying case, a shaip-
ening file, a 5'-in. splitling wedge, a sprocket-cover wrench a
spare chain and an B-oz. can of engine oil. Woodcutting and
chain-maintenance booklets are also included, as is a Hook-
N-Adjust ool used for cleaning the guide-bar groove, adjusting
the carburetor and checking the chain cutter angle. The Pack
sells for $210 to $230, depending on the local distributor. It's
made by Stihl Inc., 536 Viking Dr., Virginia Beach, Va. 23452,

B Woodstock is a new collection of sell-sticking viny! flooring,
designed to look like real wood. The six different styles—four
parquels and two plankings—are available in light or dark wood
tones, The 12-in.-square parquets and the 6 = 18-in. Pennsyl-
vania Planks (see insel) cost about $2 and $2.50 per sg. 1.,
respectively. The Random Planking (larger photo) comes in 38-
in. lengths and 2'%-, 4- and 5%-in. widths for about $3 per sq. ft.
All are at flooring stores and home centers; made by Armstrong
World Industries Inc., Box 3001, Lancaster, Pa. 17604,

€ A new line of 133 strippable vinyl wall coverings and 33 com-
panion fabrics has been added to the Wall-Tex Sampler Collec-
tion. Called Sampler 11, these products were designed to
complement all traditional American fumiture designs,
according 1o the manulacturer. The wall coverings cost
$9.95 to $11.95 per 5%4-5q.-yd. roll; the fabrics are $16.95
per sq. yd. Available at home centers, they're made by the
Columbus Coated Fabrics Div. of Borden Chamical, 1280
MNorth Grant Ave., Columbus, Ohio 432186,

D The Sentry Survivor | and Survivor Il are UL-listed,
steel- and concrete-walled safes, designed to protect small
possessions and documents from fire. The 33-Ib. Sentry |
i B% x 13% = 15% in. and has a 527-cu.-in, interior
capacity; the 22-lb. Sentry Il measures B % B% x 155 in.
with an interior capacity of 257 cu. in. Priced at $54 and
$38, respectively, these key-locked safes are sold at home
centers and office-supply houses. Made by John D. Brush
Co. Inc., 800 Linden Ave., Rochester, N.Y. 14625,
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Clear Your Home of Mice, Rats,
Roaches and Other Pests--and
Keep Them Out!

SCRAM™ is a home-size version of the commercial
pest control device that’s safe for people, pets
and the ecology. Try it in your home for 30 days.

It happens every year. Cool, autumn
months drive flying, ereeping, crawling
pests into your home. What do you do?
Fight an endless batile using dangerous
traps, poisons or sprays? Or shell out
good money for high-priced exter-
minators? Well--here's an ingenious new
space-age ““Pied Piper"' that will
eliminate common housthold pests--and
keep them out!

PESTS GET THE MESSAGE LOUD
AND CLEAR: SCRAM!

SCRAM™ is a home-size version of an
electronic pest control device that's used
by professional exterminators, It's heart
is a special guartz crystal speaker that
sends oul ultrasonic waves on varying
frequencies (so the pests can't develop
an immunity to it). You can’t hear it.
Meither can vour pets. But mice, rats,
roaches and other pests can, And the

message they get is unmistakable:
SCTRANM!
Pests can’t stand SCRAM's™

ultrasonic waves. It causes them extreme
discomfort and pain. In fact,
SCRAM's™ ultrasonic output bothers
them =0 much,. they'll leave rather than
endure it. What's more, they stay away
as long as SCRAM™ is on the job.

JUST PLUG IT IN. AND CLEAR UP
TO 2500 CUBIC FEET.

You can use SCRAM™ anywhere
there's a 110-YVolt socket 1o plug it into.
That’s all you do-—-and those pests will
disappear dav by dav, week by week.
SCRAM™ yses only 5 watts--1/10th the
energy of an ordinary 50-watt bulb., And
its solid state design means there's no
maintenance--ever.

IT WON'T HARM CHILDREN,
PETS, OR THE ECOLOGY.

Best of all, there's no danger, A
SCRAM™! Drives away

Mice Hats
Roaches  Carpenter Anis
Crickets Fliex

Mosguitoes Locusts

Fleas ...and many other pesis
Note: In spite af some claims,
stuwdies indicare thor ulfrasound is
mof effective in controlting bais or
spilders.

leading university tested it and found it
absolurely safe for humans--¢ven
children--and pets. And il's harmless to
the ecology. There's no mess--no Lraps
10 empty and reset, no dead vermin to
dispose of, (They leave ander their own
power!) And SCRAM'S™ ultrasonic
waves will postively not have any effect
on burglar alarm systems, fire or smoke
detectors, garage doors, TV reception or
any other electronic devices,

SCRAM™ is the perfect pest protec-
tion. It will keep pests from inhabiting
and nesting in vacation homes, campers,
and boats both during the summer and
off-season. Use it (o control pests where
food is kept or stored. Commercial ver-
sions have been used for years by exter-
minators, ' restaurants, and farmers.
Hard-to-seal areas, such as garages.
toolsheds and farm outbuildings benefit
most from SCRAM's™ ultrasonic pro-
tection,

THE PRICE MAKES ITPRACTICAL.

Until recently, prices of ultrasonic
units were high--close to 8200 in some
cases, Only professional pest control
companies used them and demand was
low. Bul now the wecret s oul
Availability of lower cost components,
particularly quartz crystal speakers,
resulted in lower priced units. Now
clean, electronic pest ¢ontrol is practical
for everyone. SCRAM™ costs just
49,95 (plus $2.8% chipping and han-
dling) but 15 as effective as units cosling
four to five times the price!

GET READY FOR THE WINTER
PEST INVASION. TRY SCRAM™
FOR 30 DAYS AT NO RISK.

Now's the time to order. Pretty soon
the creepers and crawlers will be finding
their way into your home (o cscape the
cold weather. When they do--be ready
for them...with SCRAM™,

Try SCRAM™ al home for 30 days, IF
you're not salisfied that its mess-free,
danger-free protection isn*t worth many
times its modesl price. your money {in-
cluding postage) will be cheerfully
refunded. You are fully protected by a
one-yeat manufacturer's warrantly, as
well as by Shelburne’s 26-vear reputa-
tion for satisfied customers,

SCRAM™ s small and wnobtrusive--
rigped, hi-imipact case has black finish
with brushed silver face. Measures only
J- 12 x £ x R0V Welghs aboul @
pound.

HOW TO ORDER.

To order, simply serd your check for
$49.95 plus $2.85 shipping and handling
to The Shelburne Company al our ad-
dress below, Or gel even laster service
with vour credit card by calling our toll-
freec number,

~CREDIT CARD HOLDERSH
CALL TOLL FREE:
24 hours a day — 7 days a week

(800) 638-6170
OR

(B00) 228-2606
—Maryland residents call 363-4304 -

Rid yvour home of rodents and insects
without using dangerous lraps or in-
haling even one breath of poisonous
spray, Order a SCRAM™ today at no
obligation.

e
Shelburne

110 Painters Mill Road Dept. R-60
Owings Mills, MD 21117
(301} 363-4304

® The Shelburne Company 1982



Now Popular Science Book Club gives you the best

Take any

as your welicome to
Popular Sclence Book Club

You simply agree 10 1 twix more books of your cholce within
ayear from (i nunﬂmﬁhnmm selections offerad each yaar

ki P

Electrician

MNew you can do it yoursell and do it right in every area of home repair and improve-
ment. The acclaimed Popular Science Skill Books make it easy—eren for begin-

each year. These include the best how-to books from publishers all over the coun-

w—-lmu-ﬁim nal custom-wrilten Popular ce Books, commissioned
specially for the Club and offered exclusively to the membership at discomnt.

hulmhnl?ﬁﬁﬂﬂnlmmqhﬂﬂlﬂnﬂhmum:
special bargains offered year.., books on: home repair ment, house
building, wiring, plumbing, concrele, masonry, woodworking, furniture

bullding, appliance repair, cars and car repair, electronics, machines, technology, in-
sulation, energy savers, and moch more,

Each hardbound Skill Book is in handy 6% "x 94" format!

4413, Baskc Car
Mzimtenance and Rapein

**Look the Popular Science Skill Books when you meed help uith : ' )
wﬂm rhmmﬂlmﬂmﬁﬁ It card is missing use coupon, or write to:
Business. " POPULAR SCIENCE BOOK CLUB

Flonls o i Box 2006, Latham, N.Y. 12111




deal in do-it-yourself home repair and improvement!

Plumbing &

Bgnting, Eid Coh@Enluming

Each hardbound Skill Book
published at $8.95 each.

How Your Cluk Works

First, you get four of the hardbound Popular Science Skill Books ahown here for just
$1.00 plus delivery and handling. Simply mail the attached card or use te handy
coupon. Send no money—your books will be senl right away.
Then, about every four weeks (13 times a you'll receive a Club Member's bulletin
describing the current main selection and alternate books also available, [n addition,
up to 4 times & year, you may receive selected mailings on seasonal products of special
interest to the membership—many at giant bargains! If you want the current main
selection only, do nothing. It will be sent avtomatically. If you don’t want the main
selection, or want alternate books, or no books, simply indicate your wish*s on the
handy form that comes with the bulletin and return it 1o us by the date shown. Club

are carefully scheduled to assure you of at Jeast 10 days in which ts do this.
But in the unlikely event that you don't have 10 days, and you receive an unwanted
selection, you may return il
After receiving your joining shipment, your only obligation s fo buy twoe more regular
selections or allernates in the next year. After that, membership may be cancelled at
any time, by either you or the Club.
Club books are comparable in every way—paper, printing, binding, jacket—to orlginal
ublishers' edilions, yel you may save np to 50% and sometimes more on many special
- offered each year in the Club. To become eligible for these bargains, mail the

Each book features hundreds of show-how illustrations!

& Take any

as your welcome to Popular Sclence Book Club

S Quality is uniformiy excellent. Each book iz
written by a rop author in the do<it-yourself field and
sach ix well Mlustrated **

State Zip

Offat valid anly in USA and Cansda and only lor naw mambsars,
Prigas slightly higher in Canada.

i
accept Book Cl
B e and con oo fous St Boows fisted oy robern 1
. the boxas bebow), Bl me later for just 51,00 plus and handling. .
Mﬁhnnlf obligation Is to buy two more regular GClub seleclions

B within 2 year A small charge for delivery and handling is added toall [l
. Club shipments. Paf5221 .
= [ | | ]| i 1 =
. Name .
] Address [ ]
B oy =
i} ]
: :

Do-lt




A YEAR OF PM OWNERS REPORTS

what ownera think about their
cars—how strong their opinions are,
how they rate the vehicles against
their own expectations, and how
well the car satisfies.

As we mentioned, the Starlet
cleaned up in our 1981 Owners
Report roundup. Of the 12 cars we
scrutinized, no other car carried
away 80 many honors. But others
that fared well—and some that
fared poorly—included the follow-

ing:

The Datsun 280ZX came in for the
most compliments in the area of
excellence of workmanship. A total
of 72.5 percent of the Z's owners
gave overall workmanship a rating
of zxcellent. The Starlet came in sec-
ond best with an excellent rating of
62.0 percent.

The car with the worst workman-
ship rating, we're sorry to report,
wag the Cadillac Sedan de Ville.
Everyone picks on Cad. Part of the
problem with that car, though, was

(Continuved from page 97}

due to its V8-6-4 engine which, at
that early stage of the production
run, was still giving owners more
pain than pleasure. Nor could Cadil-

Cadlilac Sedan de Ville, May '81, page 108.

lac dealership service personnel of-
fer a quick cure. This, in turn, led
19.8 percent of our owners to give
dealers a service rating of poor.
Ironically, the car that owners felt
got the best service was the 1981
Chrysler Imperial. Fully 60 percent
gave the Imperial's service person-
nel an excellent rating. Not that
Imperials needed much service, be-
cause Chrysler’s Canadian assem-
blers, who put these coupes togeth-

er, must each have a minimum of 25
years of experience before they geta
place on the line. Also, all the Impe-
rial's mechanical components are
hand-picked, matched, and all cars
undergo real and simulated road
tests before they're allowed to be
ghipped to a dealer.

The car with the fewest mechani-
cal problems turned out—again—to
be the Starlet. But more surprising,
perhaps, is the fact that the Ford
Motor Co. fared extremely well in
this area, too. The Ford Escort,
EXP, and especially the Granada

Chrysler Imperial, June "81, page 88.

ended up with far fewer mechanical

problems than most of the others.
The Imperial took top honors in
front-seat comfort, with 86 percent
(Pleass furn fo page 132)

tlnnnn in mm
AMC Chrysler mllr Datsun Fod Ford Ford  Mazda Oldsmoblle Renaull Toyola
Eagle 3X4 slclu dl Ville imperial 280IX Esco EXP Gramada GLC Cuflass 18 Staret
Average mpg
Cliy 18.0 17.7 158 24.0 19.2 279 | 283 18.4 28.4 18.6 252 4.7
Highway n7 230 224 s 248 34.1 380 23 8 241 1.9 42.5
Workmanship
opinion
Excellent 39.0 37.1 768 75 | 435 | s25| 331 | s08 284 820
Good A 375 189 253 435 | 402 | 447 413 401 49.1 3.7
Average 12 137 30 14.8 ! 12.4 a5 | 207 6.2 20.7 9.0 41
Poor 58 "7 15 B 0.4 0.6 o.r 15 14 108 a0 22
Meachanlcal
problams g
Yes 80.0 48.0 40.3 423 43.0 35.1 347 234 323 500 64,5 17.8
No 40.0 540 59.7 s7.7 S0 649 | 653 | 765 676 481 355 822
Daalar repairs
satisiactory
Yos ' 51.9 552 8.7 721 643 667 77 78.2 588 55.8 5.5 649
No 4B.1 448 213 2Th 383 ma | era| 28 414 442 465 351
Dealer service
oplnion
E'f.::"“" 238 414 goo | 437 | 204 | ass | 380 1| 310 280 248 | 407
4.7 29.1 28.2 4.0 3.8 415 | 364 | 385 388 ari 36.8 34.1
Average 25 87 8.5 138 25.0 177 | 87| 188 18.8 183 211 192
Poor 18.1 198 53 B.5 13 43 L] 7.7 134 15.7 175 6.0
Comiort opinion
Frontrear asats
Good-excellent | g7.415.3 B7.0B4.0 | 96.0%0.6| 84,074 5| 96.620.7| 06780 3| 96 6 —| 93,586 8] 93.478.7| 1 .4755 | 93.6:64.9] 65.0036.1
Average-poor 7.2i04.6 13.0015.8 40030 3] 159255 14783 337086 32—| 65132 6621.2] BEE45 | 6430.1| 150628
Specific kas
m 422 36.3 661 | 348 | 752 | 248 | 868 | s3as | 2e3 616 w2 | 148
574 28.2 5.4 49.2 35.9 570 | 543 | 420 516 31.0 56,8 id 5
mm 27,0 197 = s28 | 38 | 700 | 73| 210 | esn 29.1 568 | 837
18.1 75,8 578 435 0 49.4 8| 483 28.3 68.0 69.8 17.9
Other 27 171 208 — 1 — P il 180 —= =5 125
Dislikes
20.4 31.4 432 8.7 265 302 | zas5 | =40 221 284 1.4 e
Low mpg 188 95 130 5.2 105 a2 | a7 111 102 Sk 142
Underpowered 71 — = - 5.7 it 158 | — — 107 13.7 87
Moisy — — — 57 71 s 5.9 158 - 17.8 87
Other 154 16.4 488 — — 6.1 52 55 178 — 137 55
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DEAD BATTERIES!
Check Your Car’s
Entire Electrical

Systemin Seconds!

eBattery «Alternator «Regulator
«Carburetor «Ignition

CAR
COMPUTER

The Only Accessory
Detroit Left Out!

Have no more fears of being stranded
because your car battery is dead. With
our solid state Car Computer you can
test the condition of your battery your-
sell in seconds, at any time, even if
you've never changed a flat tire. Simply

this pocket-sized “brain” into your
car s cigarette lighter and you'll get in-
stant readout as to the condition of your
entire electrical system: battery (weak
or strong), alternator, regulator, carbu-
retor and ignition. Major auto com-
panies have computers in their repair |
shops for just this purpose. Now you can |
have your very own Apalyzer, and it's all
computerized with LED readouts. No
mechanical parts to cause trouble. You
never have to rely on unreliable me-
chanies again. With our Car Computer
you know if you really do need a charge
or & car b-atterdy and you'll know it con-
mlmly in advance. Stores compactly
in your glove compartment. ldeal
for cars, vans, campers, trucks,

i 196 Corgemi Techroiony Inc
AU Lowsgeyl hew Bopwammgeg WP OMETTR

Fantastic 5-m$1 2.95!

Moneyback Guaranteg Se:Coupon)
Amazing Electronic Brain

Instant L.E.D. Readouts!

TechvDirect Dept, ThiM 202
04 Lakwland dwe.. Romkonkoma, B Y. 11TT8
Crentlerren. Enchosed pledase Tind cheeck of rmaney
for V1295 phua $1.50 pEh(N.Y. & C1 rex. add males tax. )
Please rush oy Car Cormputer. |mus be

Lose 4-6 inches of bulging fat
BEFORE we cash your clqleck!

Let the Shrink Wrap System reduce a combination of your waist and hips, NOW!

Let Us Take The Risk! meacias, whike N ENeT ireviky INCTHES Barsity and com-
Lise fha Shonk Wrap System io reduce s combination ol your  fortably iTs rg nghl row b housands of astisfied
waesd ard FAST! Just i oot he coupon bolow and post-  Bauyens and it can b wonang ke pow, d you order now!
mirwfn-mh?m“mm’ "l-"bull nm“'r:ng
B N T e L o e *i Real People Lose Pounds and Inches!

for any reason you ane rol delighted, s-lndl!m 'n'hwﬂl
relurn your chack of money order. UNCASHED® Even i yeny
send A hack lader, wel sl rdund your purchase paca.
et 153000 satisfed cusiomar make us bold ensugh
Yo maks This super guaranios’

That's nght! -6 inches mamn% the vesry lirs! day’ Science
has known sbol 1his peincpie Tof pears. bt Ract, rght now,
prodessionat and armataur athietas be world over are using i
m e (rerire programs. And mary famous anlsnainers
whi P 10 Bim dawn Last raly 00 1his meahod. Mo, yoo Ca0
use your body's awn hieal 1 mell dway Bches inom pour
walst yaur hifri— armywham!

mwmmmmwm
Emmmmum bt
itk how pouncs and

will B SPirivid Syxtmm!

L.I,ml_; Fink ol Asheville, Narih Caralina

Don't Hold Fatin . . . Lose It!
Prastcs and slysbcs are r Fmiatons. Gudles
s,-mmumrtnn

F.mmﬂnﬂmlmmnh

ﬂmmsaw $0 YU CEN P ESOMETnGS b work
Igreng logse muscie Usse whaneser you wanl, And, our
BABICISE shd nches

ﬂ program helps you unzaghtty

11 s vl By 0 @i Prtivail, your waisthing, hips. and other

Eﬂ-mnhﬂmhwmwhmﬂu usa e

“1 LOST & INCHES IN 16 DAYS!"

lo-cal sabng pans thal wonl loave you X walyt frowm
%MsmmlmtnImImw ¥ou can usa if ;’:‘mnﬁ“ m'ﬁuuwmw'“
a5 you nadd 8 10 keep thoss inches Dr. J. Lee Briers of New Castls, Delaware

Shrink Wrag s strong guality construction has added benedits
W i S i aling euapoet i linsed, benge tack

T LOET 6 INGHES OFF MY WAIST & § INCHES OFF T
HIPS! | am smazed #f the wey Sheink-Wrep works, 11
recommand If o svaryone!”

E158 Thay Maw
mmm?ﬂﬂm“"m Halona Smith of Vandaia, Mchigan
h B POUNDE & 4 WOHES DEF MY WAST W 2
Hmmmmum-ummm
Rabert N Nitsan of Machanicsbung, Penrsylvarea

e £

e

Shrink Wrap System, Dept. BMM202
20 Madiom Ave.. Patchogue, NLY. 11772
Sary: | v nciodeed Iy Chisck of Moo, Flease ruah me tha

if yosus wart us. ba ol you
days (MY & Ct res. add sales fan)
‘Wimint 5ire |{han 5 Waisl sipe (Women s}

— Fush 1 bl ol §15.50 §1.50phh
Rush F belts & 537,94 plus 52

" — e
-"'Cﬁ- Gyl
veiw B Maileriad Banden

Call TOLL FREE!

24 higurs & @ay - 7 0SB werh

1-800-228- Eﬂﬁ

jin Neheaiie €81 | B0 G&F AT

l Seale Fail

Iw' Eupar I

" A radio as small as a key!
!

To prove it, we'll attach it to a key chain, free

Yes, 8 real radio with 3 minigturized zirphone
0 you can lispen invisibly almost M;;'-durr:
- anfytime. You receive the full range of A,
stations 10 loud and clear, friends won't believe
their ears! Comes with eaty to replace |5

batteries Only $11.95

Tech'DNirect,
l 1183 Laknlond Ara
Renkenkomss, M. 11FFe

ot Eote Pt yewrs of | con et & fion an irmemediate Ihu... oy check or o for §1 295 pha B 50

s PO L T e R
s ray i o § i not

Marme | satified. 1 may revrm o for u full refune

A | O3 v §3) Rant mar 2 redion ot §11.95 pha 52 ph
|M

Cmy I.iulin-
hnd
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A YEAR OF PM OWNERS REPORTS
{Continued fram page 130)

of our owners scoring that aspect
plainly exeellent. The real sleeper in
the comfort department, however,
turned out to be the Ford Escort,
which strolled away with the rear-

seat trophy. Enthusiasm ran high as
89.3 percent of the owners we sur-
veyed gave the Escort’s rear seats a
rating of good to excellent. Note that
this doesn't mean the Escort has the
biggest or necessarily the most com-
fortable rear seating area; it's just
that Escort owners voiced their sat-
isfaction with greater numerical
forcefulness than the others.

Front seats judged least comfort-
able belong to Chrysler's K-cars.
Part of the problem here might have

Once you have an alr compressor
in your home shap, vou'll wonder
how vou ever got along without it.
You can spray paint with it. You
can inflate swimming gear, tovs,
auto and garden tractor tires, More
important, you can zandblast parts
and rivets in metal scams, You can
blow-clean fine mechanisms and,
with PM's unit, you can vacuum
pump vour car's airconditioning
syatem prior to adding Freon—
something vou can't do with most
ordinary air compressors, Finally,
thiz unit features n filter/water
trap—which iz an optional extra on
most commercial alr compressors.

PM AIR COMPRESSOR

You can do all these things with
this versatile 1-hp compressor and,
happily, you can build it for less
than £200, ™

Compressor evacuates car's airconditon-
ing system prior to adding new refriger-
ant {far left). Al left, routine inflation of
tires saves trip to gas station.

HOW TO ORDER PLANS

Send check or money order for §5.95
to Air Compressor, Popular Mechanics
Plang Library, Box 1014, Radio City
Station, Mew York, N.Y. 10101, Allow
two to three weeks delivery; for first-
class mail send 75 cents extra.

Fopular Machanics is a publicatian o Hoarst
Magarines, a divigion af the Hearal Corparation.
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been that the Dodge Aries and Plym-
outh Reliant have been widely ad-
vertised as six-passenger vehicles.
Owners tend to find six a snug fit.

Dodge Arles, April ‘81, page 99.

And the automobile that took the
booby prize in rear-seat comfort
was, without a doubt, AMC's Eagle
8X/4. This converted Spirit never
did have much rear legroom. Howev-
er, owners did praizse the Eagle's
four-wheel drive, mentioning it not
only as a primary buying goad, but
as one of the best liked attributes of
the car. Here, we noted the senti-
ment was especially strong among
drivers who live in the snowbelt
atates,

The least liked of all features
turned out to be the Ford Granada’s
fuel mileage. Nearly 20 percent of
the drivers we surveyed had expect-
ed better, particularly with the six-
cylinder engine. The Six averaged
nearly two mpg lower in our Owners
Report than the VA, But the big dis-
appointment came when Granada
owners compared their own mileage
with that projected by the EPA. The
EPA said 23/34 mpg for the four-cyl-
inder Granada. Our respondents
barely squeezed out a 20.3/256.7T mpg,
average city'highway. This really
isn't unique to Ford. We found own-
ers of lots of different makes of cars
voicing similar disappointments.
We've often said that the EPA needs
to get A more realistic teat proce-
dure, or perhaps ask owners for feed-
back, the way we do.

The best liked and most highly
praised individual attribute of any
gingle car was the styling of the Dhat-
sun 280ZX. No other automaobile we
examined last year brought out so
much spontaneous praise for sheer
good looks or for anything else. It'sa
car that sells on the basis of its
appearance, yet it never seems to
disappoint after the newness wears
off.

The purchase least likely to be
repeated was the Renault 18i. Not
that anyone had terrible things to
say about the Renault. But appar-
ently the sort of buyer who chose the
18i likes to shop around. Renault
workmanship and comfort come in
for a good measure of praise, with 80



percent rating overall quality good
to excellent. Mechanical problems,
though, did crop up, and not all AMC
shops were vet set up to deal with
them.

In each questionnaire, we asked
respondents to list changes or im-
provements they'd like to see. Last
vear, a good number of people sug-
gested adding a turbocharger to
whatever car they happened to be
driving. It appeared 1081 was the

Renault 18i, September ‘81, page 172,

year of the turbocharger. Front-
wheel drive was roundly applauded
wherever it appeared and was sug-
gested for a number of cars that
didn’t have it. Five-speed manual
transmissions proved to be another
favorite suggestion.

Owverall, imported cars drew high-
er general praise than domestics.
But that's no real indication of rela-
tive merits. Because of the hundreds
of cars available, we concentrated
on only an even dozen, In defense of
American engineering and work-
manship, the Ford Escort and EXP,
the Imperial, and in some respects,
the Cadillae, Granads, Esgle, and
the K-cars acquitted themselves

Ford EXP, December '81, page B4.

well. In 1982, we'll see how GM's J-
cars and other U.S.-made automo-
biles compare.

Our Owners Reports fill a need
that road tests can’t, and vice-versa.
We'll continue to bring you these
Owners Report roundups annually,
and in this way we'll compare and
contrast the winners and losers
among the newest and most note-
worthy of American and imported
cars. Among those upcoming in the
near future: the DeLl.orean, Datsun
B10 Maxima, [suzu, five-liter Mus-
tang, Lincoln Continental and the
Toyota Celica dohe. It will be an
interesting automotive year. e

BELSAW ONE-MAN
PORTABLE
SAWMILL

Goes right to the trees!

ouf acctrately cul lumber al a LOW-C0ST!

Yes, if vou're needing good, high-quealiry lumber don't ket
today’s inflated lumber prices stop vour important build-
ing projects. Take the Befsaw rigil to the trees and urn
oul foot-after-foot of smoath, rue-cut lumber | even
beginners get excellent results. For power use your iracior
PTO or other gas, diesel or electric wnit as small a5 25-HP
Qur factory-direct selling keeps the price low, and con-

The only ONE-MAN PORTABLE
SAWMILL of its kind in the world .
. and still worthy of its 50-Year reputation for furning

TURN YOUR
TIMBER

And The Belsaw Can EARN You Exira Cashl

Just one man (no crew needed) can easily saw enough on
wiehends to SAVE hundreds of dollars over high lum-
bervard prices. But you can akso Custom-Saw for others
or sell the fumber produced from your timber and EARN
excellent Cash Income—with a Belsaw the choice b
YOURS. And when YOU are the Bess YOU pick the hours
1o work and ALL the Profits go in \'ﬂiﬁpmu

yerent time pavmenls may be arranged Thers is NO and i

NO salesman will cail - m | II
F----ﬂﬂ-'-.--.-l 1
| 302f belsue 3
= 1 g3 1
s wm |1 Send TODAY for 1 Kansss i
AN TR || FREE BOOKLET! | Pleame send all facs and detats PLUS FREE :
b ] | g mail e Bor Hhew To @ How T S Lumber Beskivd, § undertend dure i o Obligation §
| ‘" Sww Lumiher ookl g geam 1wl thae Xo Sedeman will call oo me ]
'|h||' Bacs e Cewe-Ms ] | ]
| A | Sasemnil] Set fu 1“ =
n | | Betsaw Dne-Maa Sawmi H H
o | | 382F Botsaw Buiiding | ADDRESS H
Lo | | 8301 Equiabie Aoad ! ’
Kansan City, MO B4120 LTy H
- i
1 STATE ZIP ]
Ko 0 e e iy o

UNDERGROUND
HOMES
INFORMATION

The Toial Information Sysism on
Earth Sheltered Living - Includes 7 Complete Books
at a Tremendous Savings! . . .

Here's an information system unique 1o the field of sarth shedmered housing. You get a large aftractive 3-ring
looss laal binder pacied with detaied Indormation on sl phases of sarth sheftered housing — sits ssiactian,
construction metheds, pembing and seclfical consideratons, mmrumqmuﬂmﬁw foclings., kang-
sCaping, special raporis on Insurance and financing — plus seven compiate books — ‘Wamrproofing,
Haating/ Ventilating s Alr Conditioning, Insulation, Construction Cost Estimation Guide Book, 105 Building Tips.
Structural Considaratiors and 3 Aescurce Gulde Book listing 218 ditferent sources (books, magazines, arlicies,
buliders/ contraciors, archilscts and associations) of additional information on sarth shattered living. In addi-
Hon, the Manual Includes larature trom beading manulacturers and supplbers of the newast products avaitable
for the sarth sheltered rome_ This 13 8 vakue that can’l De matched. You gen Ihe large binder, all the infarmation
and spacial reports, the [ates! new product levaturs from manufactusers and suppéiers and sewen complels
books for only "29,95 plus *2.00 shipping/handiing. The retall cost of the books alone ks over *39.00 — bul
you gat everything for just *20.95 plus *2.00 shipping/handiing by ordering loday . Over 3,000 Manuals have
already been sold — Ge! Yours Now! Jus! send your check, money order, Visa or Master Card accbunt mumibef
and expiration dabe today! (o residents add ™1 65 saies 1ax. Please contact us for overseas shipping rate),

{’m FASTEST SERVICE

You may phone in bank card orders

S14354-7700

FEBRUARY 1982

Satisiaction Guaraniesd = Order Vedayl
Underground HOmMes * pep. m:

0 Masonic Bldg. » Portsmouth, OH 45862
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Restore

D
D

The Easy Gillespie Way!

With the Gillespie
Brass Refinishing
Syslem, you can
renew solid brass.
copper & bronze to
it's original beauty

s .. .and protect it.
| frhi
Jl-'_":!...-u-"__ Just picture an old treasured brass collectabie that has years of Cofrosion
"' ¥ tarmish pr even paint an it being transformed back to o5 onginal gleamang

beauty

Heres how 1 works — apply the Brass Refurbisher, 2 powerful cleaner inol a

polisny thal dissolves tarmsh. grime and even any old coating or paint

But! o shie with polishing wool and spray 1he clear Brass Protecior
o preserye The shine lor years 1S5 easy  ils dast’

Sl AETIDRE BASS” ROONL ]
e REBULST WRiTE GRLESPIE
WPT PP AON 1T
i Ty i

MiRiLABE m Twf (00 v ar—rs
EELF DEPARIWERTS OF mARD- f
PUAE PANT & WOWE CEWIERS g 3

SiMCE 7 1EM

KLEAN-STRIF Che of W, M Barr & Co

How to get rich

START YOUR OWN BUSINESS RIGHT FROM YOUR
HOME — AND MAKE A FORTUNE IN MAIL ORDERI

Mail Order Beginners
Get Cash by Mail!

Have vou ever thought of operating a linile mall
order busimess of your own? Something you could
start on a shoestring right from home in your spare
time. li's a fabulous business!

Bob Carter of Mewark, N.J. ran his [irs1 small
mail order ad in House Beautiful magarine —
offering an aulo clothes rack. Business Wesk re-
ported that his ad brought in 35,000 in orders. By
the end of his first vear in Mail Order, he had
groased over § 100,000!

Another beginner—a lawyer from the midwest,
soid a mail order item to fishermen, Specialty Sales-
man magarine reveals, *"he made 70,000 in the first
three monihs!™

There is no other business where you can make
& lortune so fast. Come up with 4 "hot" new item. . .
and WHAM!

I strikes like 2 bol of lighining!

Millions of people resd your ad and suddenly,
you are swamped with cash orders from all over
the countey . . . MORE MOMEY in 60 dayi than
you could cam im & lifctime!

Like the Vermont dealer who ran one ad in Sports
Afield maganne. His ad pulled 22000 orders—
over A HALF MILLION DOLLARS [N CASH!

Yes, Mail Order is the [autesh-growing, mast prof-
itable business in America! And now with the pop-
ulation explosion . . . the huge teenage markes . _ .
and more people moving (o the suburbs—we are on
the verge of the BIGGEST BOOM in Mail Ovder

history!
Free

IT you are sincerely interested in starting a lucra-
tive business of your own ACT NOW! We can help
you get rich i Mail Order just as we've helped
others. Mail the coupon or send a posicard. We'll
send you a free book, catalog, ads and comploie
facts about our olfer. Mo salesman will call. Mo
obligation. You don'l need previous expenience but
you must be over 21, Write 1o:

Mauil Dirder Associates, Inc., Depl. B71

Monivake, New Jersey 07545

rll; Order Associates, Inc., Depl. BT1

HINTS
FROM READERS

Take your pick

Keyless lock is perfect for toolbox use
since it allows quick access. Press in
ball to relleve tension, lift out pin.

Stump friends with this lock
which needs no key. It's a Master
lock with bail tip removed, so it
won't lock. The bail is held in
locked position by a removable
pin that looks like a rivet, butisa
common nail with rounded head
and trimmed shank. T used a No.
38 bit to bore a hole for the dum-
my pin ¥ in. from the top of the
lock back, centered on the bail,
almust through the lock front.
—Harry Louden

I 120 Chesinut Ridge Rd. I
Monivale, New Jersay 07845
I Pleaze rush full details Immediately. I
I Hama I Tape the ball so it's almost bottoming;
| ssaress | | bore & hole through the lock back and
City | bail. Tape flag serves as depth gauge.
Siale Iip
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urgh on convoy
duty before her sinking in 1942, Hit first by
German U-boets, then—a day later—by
destroyers, she was eveniually sent to the

bottom by a British torpedo. This was pri- |

marlly to keep Russian gold bullion on
board the crippled ship, destined for the
United States, from the snemy.

HIGH-TECH TREASURE DIVERS Contirmsa from page 84)

the Barents Sea. A dozen divers
spent as many as 40 days pressur-
ized to a depth of 720 feet, in a suc-
cessful attempt to recover gold bul-
lion that had gone to the bottom
with the warship. The ship was car-
ryving gold bars as payment for U.S.
arms sold to Russia in World War 11.
Some 431 of the reported 465 bars on
board were recovered, worth about
$00 million.

In saturation diving, the diver is
pressurized gradually to hizs work-
ing depth, where his body will
“stay”—remain under pressure—
for the duration of the dive, which
may be as long as several weeks,
Each diver is subjected to the maxi-
mum amount of inert gases that the
body's tissues can absorb at that
depth, creating a condition of equi-
librium. Effectively, this means that
divers can live and work at a given
depth (pressure} indefinitely, with-
out accruing incremental decom-
pression time at the dive's conclu-
gion in order to return to normal
atmospheric pressure,

Common to both long-duration
{saturation) and short-duration
(bounce) diving is the problem of
decompression. Normal gir consists
of about 80 percent nitrogen and 20
percent oxygen. Some of these gases
are present in solution in a person’s
blood and tissues at all times,
depending on the atmospheric pres-
sure on the body. When a diver sub-
merges, the pressure forces more of
the gas in his body into solution; as
he surfaces, the process is re-
versed,

If the pressure is reduced rapidly,
the gFases leave solution in the form
of bubbles. The wide variety of disor-
ders caused by bubble formation are
known collectively as the "bends.” It
is to avoid this condition that divers
are brought to the surface slowly.

A principal advantage of satura-
tion over bounce diving is that in the
former, decompression is saved for
the end of the mission, instead of
having to da it after extremely short

durations at bottom depth. Satura-
tion divers remain atabout the same
pressure as that of the working
depth and periodically are brought
to the surface by a bell—always
under pressure.

The Doria dive

The Andrea Doria sank on July 26,
1956, after a collision with the ship
Stockholm some ) miles south of
Nantucket Island, Mass. It lay es-
sentially undisturbed, despite sev-
aral attempte to salvage her cache of
passengers’ valuables, until last Aua-
gust.

A professional diving contracting
firm, Houston's Oceaneering Inter-
national, used heavy-duty commer-
cial equipment made for work in one
of the world's harshest weather
areas—the North Sea—to success-
fully recover the ship's zafe. Trea-
sure-hunter Peter Gimbel hired
Oceaneering. Home base for the
operation was the converted North
Sea-type supply boat Sea Level fI,
leased from Sea Level International
in Lafayette, La. The 190-foot vessel
is designed to accommodate 16 per-
sons in comfort, but in configuration
for this mission, she carried 32 per-
sons, an abundance of camera gear
{a TV documentary of the recovery
operation was being filmed) and 250
tons of diving equipment.

The Sea Level 1T carried a 1,000-
foot rated saturation diving system.
The deck decompression chamber
included an entry or emergency
loek, and an 8-foot diameter sphere
with toilet and shower. 1t was mated
to an 8-foot spherical Wilson diving
bell, There were a maximum of sev-

en divers at a time in the living |
chamber, according to Oceaneering |

dive supervisor Steve Jennings.
The bottom breathing mix was 90
percent helium and 10 percent oxy-
gen. Of some 273,000 cu, ft. of breath-
ing gases brought along for the ocea-
sion, 250,000 cu, ft. were consumed,
according to Jennings. The cost of
{Pigage furn o page 136)
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MAKE CASH

CLEANING CHIMNEYS

Here's one heck of
an opportunity. You

wath the can now ve the lile
Auagust West wou want to live. And
Systern — wirk
a prover when you
mathod of want to work
Clearing Perform a much
residential needed service.
wood-buming Viéear a 1op hat
chimmeys in to work. And
bess than an clear more than
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HIGH-TECH TREASURE DIVERS (Continued from page 135)

the breathing gas alone was 350,000,
Jennings reported that the COcea-
neering divers remained at the sat-
uration depth from August 3 to Sep-
tember 2. The Gimbel cameramen/
divers rotated into and out of satu-
ration at about 10days to two weeks
each. Though the saturation depth
was 160 feet, the zetual depth of the
ship was 240 feet—this depth
reached by “excursions” from the
saturation holding depth.

The steel safe, weighing over two
tons, was discovered by Oceaneering
diver Drew Ruddy. It was moved lat-
erally to the access hole, rigged for
hoisting to the surface, and hauled
aboard using an air winch., Other
interesting items that came to light
during the recovery included china
plates and a heavy glass deor, with
brass corners.

The oft-forbidding weather off
Cape Cod lived up to its reputation
as fog, heavy zeas and high winds
assailed the support ship. Neverthe-
less, the bell was over the side of the
Sea Level IF an average of six to 18
hours per day. At a cost per day of
£25,000, the more time that could be
spent on the bottom, the happier
film-maker Pete Gimbel, Qceaneer-
ing's customer, seemed to be,

Deepest treasure dive

The Edinburgh project is the deep-
est manned salvage operation to
date. A West German-built satura-
tion diving system was used, includ-
ing a three-man bell, two deck
decompression chambers (DDOC),
and a pressure transfer chamber.
Wharton Williams's managing diree-
tor, Malcolm Williams, told PM that
eight days' decompression time was
required to return the divers to nor-
mal pressure after the mission.

At five minutes past midnight on
the morning of September 2, a grad-
ual pressurization of divers began.
Forthree of the 12, saturation would
be their mode of living for over 40

days. Within 41 hours, the pressure
inside the deck chamber had
reached the saturation holding
depth of 760 feet, the pressure at
which the divers planned to remain
for the duration of the mission, mak-
ing excursion dives from that depth
to the Edinburgh's site at 803 feet.

On September 4, the first dive was
made to the vicinity of the wreck.
The groundwork had been laid five
months earlier by a videotaped sur-
vey of the wreck site by Wharton Wil-
liams's remotely-operated recon-
naissance vehicle Scorpic—made by
the U.5. manufacturer Ametek-
Straza. The orientation of the vessel
was clear from the tapes: It was
lying nearly horizontal, port side
down, with a torpedo hole visible in
its upturned starboard side. The tor-
pedo hole was located some 15 feet
forward of the spot known, by con-
sulting ship’s plans, to contain the
ship’s bullion room. To the distress
of all concerned—particularly the
divers—this room proved also to
contain live bombs and other still-
dangerous munitions.

The bullion reom is located slight-
ly off-center, clogser to the more
accessible starboard side of the £d-
inburgh, with its deck some 25 feet
from the ship's bilge keel. To make
matters more exciting, a fuel tank
was located between the outside of
the ship and the bullion room.
Because the torpedo hole was too far
forward to be of any help in making
an access hole close to the bullion
room, the decision was made tocuta
fresh hole into the ship's side direct-
l¥ above the bullion room, separated
from it only by the fuel tank. The
tank was empty of fuel, but was lit-
tered with a huge compressor and
other heavy machinery from the col-
lapzed deck above,

Divers worked in eight-hour
ghifts, virtually around the clock, to
ecut the approximately 6 by B-foot
hole in the ship's steel hull plates,
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which were over Y-inch thick. An
oxy-arc cutting torch was used, with
a 200-mm supply cable (double the
usual thickness) to combat potential
current loss over the 800-foot length
of cable run to the work site.

It took approximately two days to
cut the hole in the ship's zide. The
operation wag slowed by the fact
that =hip’s frames lying behind the
hole had to be removed.

By the end of the 13th day, the fuel
tank had been traversed and a hole
had been cut in the bullion room's
bulkhead. Fortunately, due to the
collapse of an overhead area of the
surrounding part of the ship, there
was a nearly two-foot gap between
the bullion room’s bulkhead and ceil-
ing. That permitted the divers to feel

Al left, film maker Peter Gimbel and com-
panion, ectress Eiga Andersen, show off
china rescued from Andrea Dorfa. Wilson
diving bell was supplied by Oceansering
International. (Photos by Mark Schreyer.)

by hand whether there were any
obstructions or live munitions lean-
ing against the bulkhead before
they cut through it.

Once inside the bullion roeom, a
space measuring roughly 15 by 20
feet, a big cleanup job awaited the
divers. There was &8 mixture of silt,
fuel oil in suspension and piles of
rubbish that had to be removed.

Although the first gold bar was
located on September 18, one day
after the bullion room was entered,
it took 17 days to remove munitions
and other material that hampered
recovery operations. The ordnance
ranged from small arms ammuni-
tion to seaplane bombs, along with
256 trollevs used for moving the
heavy bomba.

But, finally, the goal was reached.
Rotting wooden boxes were discov-
ered, each containing five gold
bars—each box worth at least $1
million. The boxes crumbled when
moved, 50 the bars had to be brought
to the surface by a wire basket.

At times, the hole through the side
of the ship became rather congested,

(Piease turr to page 136)
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HIGH-TECH DIVERS
{Cantirued fram page 137)

Williams told PM by telephone from
his headquarters in Scotland, Going
simultaneously through it were the
diver's umbilical (connecting him to
the diving bell), cables for lighting,
TV and lifting and a water-lift hose
to move the =ilt.

The diver's umbilical, while neu-
trally buoyant, contained a bundle
of five components taped around a
central core strength member. They
included the gas hose (supplying the
breathing mix of 97 percent helium
and 3 percent oxygen], return line in
an unusual recovery system of reus-
ing exhaled diver gases, communica-
tions cable and hot water hose.
Ambient temperature at depth was
37.4° F., but the hot water pumped
intodivers' suits kept their core tem-
peratures precisely 98.6° F,

From ecommencement of pressur-
ization to exit of the last diver from
decompression, the mission took 41
days, six hours, 54 minutes.

Dividing the loot

Of the total value of gold recov-
ercd, 45 percent will be =plit by
Wharton Williams and its partners
and Jessop Marine Recoveries Ltd,,
owned by Keith Jessop, 48-year-old
former diving supervisor, who found
the wreck., The rest will be divided
between the British and Russian
governments. The United States, as
it filed insurance claims and was
paid for the loss, receives nothing.

The components of the Drager-
werk saturation diving system, in-
cluding the saturation diving cham-
ber (SDC) or bell, transfer pressure
chamber, and two deck decompres-
sion chambers (DDC) were essential
to the salvage of the gold. Its bell
accommodates a maximum of three
divers; it is designed for work to
1,313 feet. Total weight is 17,637
pounds, of which half is ballast
weight that can be jettisoned. It is
equipped with a side connection for
mating to the pressure transfer
chamber and a lower door for diver
exit and entry. [t has seven ports for
visibility, and therefore can be used
strictly as an observation tool, if de-
sired. Diameter is 6 feet and height
is over 7 feet. According to Driger-
werk, headquartered in Lubeck,
West Germany, an emergency power
supply could keep diver life-support
systems functioning for a period,
even if the umbilical were severed.

Also, in the event of an emergen-
cy, a four-man decompression cham-
ber can be detached from the other
chambers and lowered inte the sea
within a few minutes to act as an
escape vehicle, or hyperbaric (high-

pressure) lifeboat for divers under
pressure. Power and life support
aboard the chamber are sufficient
for the entire diving crew to survive
at least 24 hours, according to Dra-
gerwerk.

Future recovery operations

As useful as saturation diving
may be for the specific requirements
of the two salvage dives detailed
here (where a great deal of fast judg-
ment was called for when certain
unexpected events occurred), the
offshore oil industry relies increas-
ingly heavily on robotic, surface-
controlled wehicles for the more
repetitive and predictable tasks.

Shipwrecks are among the most
dangerous work sites for either
divers or vehicles, with unpredict-
able currents always a threat to cut
or entangle a life support or power
umbilical. For this reason, it ap-
pears that most salvape work for
recovery of sunken treasure will be
accomplished by divers, working to
depths of up to 2,000 feet. There iz a
divergence of medical opinion on the
long-term physiological and neuro-
logical effects on divers working at
the extremes of these depths. The
deepest commercial working dive so
far has been far short of 2,000 feet,

At the present time, the communi-
ty of industrial undersea wvehicles
offers none with capabilities of doing
useful work to depths like the 14,107
feet that the Titanic is reported to
inhabit. Two U.8. Navy vehicles, the
submarine Trieste I and submers-
ible Sea CHfY (undergoing refit to
extend depth capability), could get
to that depth. But it iz doubtful that
the Navy would underwrite a com-
mercial use for the vehicles.

Another submarine, the Reynolds
six-person Aluminaut, might be
brought to bear as an observation
and work platform in the region of
the Titanic's depth, if it is incontro-
vertibly discovered to be at no great-
er than 15,000 feet, The Aluminawt,
built in 1984, has not dived since
1969, and would require overhaul, It
has reportedly never dived deeper
than 6,250 feet,

So, it appears for the moment that
in the case of very deep wrecks such
as the Titenic and others beyond
2,000 feet, visual inspection and vid-
eo recording will be the extent of
man's intrusion into the realm of
sunken treasure.

Yet, there are already some new
stirrings in that area, since one com-
pany is designing its own vehicle to
#£0 bevond Titanic depth for use in
deep ocean mineral recovery. The
salvage of Titanic may be some
years away, but it is no longer con-
sidered impossible. ™



THE "82 FIREBIRD AND CAMARO
.[Continued from page 99}

I found out in my first 60 seconds
behind the wheel of the new 'R2
Camaro., The following week, I dis-
covered that Pontiac’s version of
GM's new F-bodies—the Firebird—
works equally as well, both in flat-
out cornering and in tire-shredding
acceleration runs.

The Popular Mechanies automo-
tive staff spent three days at Mesa,
with almost an entire day devoted to
thoroughly wringing out the new
Camaros in all their different ver-
sions. The following week, we jour-
neyed on to the Laguna Seca race
course in Monterey, Calif., to spend
equal time with the new Pontiac
Firebirds.

Ultimate in handling

We can tell you categorically that
these cars are nothing short of phe-
nomenal in cornering power and
overall handling—possibly the ulti-
mate-handling American carz in
their Z28 and Trans Am versions,
And the standard suspension setups
allow the other new Camaros and
Firebirds to acquit themselves sur-
prisingly well, too.

For the guy who wants a little
more handling on the street, but not
the all-out 228 and Trans Am ver-
sions of the car, there iz an interme-
diate-handling suspension package
available which incorporates larger
front stabilizer bars, a rear bar, wid-
er 14-inch wheels and tires, quicker
steering, slightly stiffer spring rates
and slightly harder shock absorb-
£rs.

Straightline performance, though
strong encugh to smoke rear tires at
will, won't get you the top eliminator
trophy at your local drag strip. That
honor still goes to the '82 Mustang
GT 302HO, The acceleration of these
cars is deceptive. All feel pretty
quick off the mark. But even the
most powerful versions won't break
nine seconds in 0-to-80-mph runs.
That's the benchmark for a really
quick car. Although we can’t tell you
now how much quicker the Mustang
ia than either the Camaroe or Fire-
bird, we wil! be able to next month.
We're planning a smoky burnout
road test of Detroit’s new hot rods
for our March izsue. Look for it.

Meanwhile, on a handling course,
the new F-cars will blow off just
about anything else made. In fact,
both Chevy and Pontiac engineers
made a big thing about skidpad
numbers and how much better the
Camaro and Firebird were than, say,
a Ferrari 308GTB or a Porsche 924,

While the chassis components

(Pigase hun fo page 140}
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THE '82 FIREBIRD AND CAMARO
(Continued from pege 139)

themselves are relatively common,
it's the combination of rates that
make these cars work so well. The
front suspension 1= your run-of-the-
mill MacPherson strut with a lower
control arm. You'll also find a stabi-
lizer bar and & separate coil spring
between the contrel arm, and a rigid
structural eross member,

The conventional solid axle in the
rear is supported by coil springs and
located by trailing arms, a lateral
track bar and a fore-aft torque tube.
The torque tube should control all
wheelhop on hard acceleration. But
one of the stick-shift Camaroz at
Mesa exhibited massive wheel hop
when we dropped the clutech hard at
4,000 rpm. Automatic-transmission
cars just squatted and went with no
trace of axle hop at all. Later, one of
the Chevrolet engineers told us that
some rear suspension bushings had
worked loose on that particular car.

Key to the Porsche-like handling
of these ears is their extra-strong
body structure, front struts, spin-
dles and other components, which
eliminate nearly all unwanted flex,
and let the suspensions work as
intended to keep the tires firmly
planted on the road. Yet, the ride
gquality of all three suspension levels
is much better than that of the more
stiffly sprung previous-generation
CArS,

In a reversal of past practice,
Camaro chassis-development engi-
neers have leened more toward ulti-
mate cornering with their Z28 pack-
age; the Firebird designers have
arhieved a more supple ridehan-
dling compromise from their option-
al WBE6 suspension combination.
Both divisions uge superfast 12.7to 1
steering and 195/80R15 Goodyear
Eagle GT tires on 156x7 aluminum
wheels to complete these flat-cor-
nering, road-hugging ultimate driv-
ing packages.

Simllar, yet different

Though the all-new unit-body
platform, power trains and some
body parts {doors, roof panels, wind-
shield, rear hatch) are shared, the
two competing studios enjoyed the
luxury of near-total design freedom
in exterior body shapes and de-
tails.

The Camare, for example, has
recessed dual rectangular head-
lamps flanking a central grille
theme, while the Firebird sports hid-
den single lamps that pop out of nar-
row eyebrow slots over dual air
intakes, The Camaro’s front fenders
rise into a amooth wedge that con-
tinues over the door’s upper surface
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to a flat sail panel, while the Fire-
bird's fenders and beltline trace a
subtle S-shape front to rear. The
Camaro Z28 has its own look, with
special body components used to
give it & race-car image. The Trans
Am's bright eolors are set off by flat
black saccents. The Camaro rear
spoiler is a smallish, integral decklid
lip, the Firebird's a free-standing
wing.

Obvicusly, a great deal of asrody-
namiec tuning went into these cars to
make them slide easily through the
air, Chevy claims an outstanding
drag coefficient (Cd) for the Camaro
of 368, as measured in GM Dezign
Staff's new Tech Canter wind tunnel
At the EPA-required ride height and
attitude. But with its lower nose and
aerodynamically flush, flat “turbo”
wheel covers, the Trans Am’s Cdis a
slightly slicker .323, according to
Pontiac.

One interesting styling feature is
the large, compound curved, all-
glass hatchback, which is quite an
engineering and manufacturing
trick for the glass companies. Heav-
en help vou if you have to pay to
have it replaced. It's supported by
gas struts and kept clean by an elec-
tric defogger and & rear washer/wip-
er (both optional). Under the hatch-
back iz a carpeted cargo area for
some 30 cu. ft. of luggage with the
rear seat folded down. Removable T-
roof hatches remain an option.

Alrcraft-like look

Inside, both cars have a high-tech
aircraft appearance with serious-
looking gauges and switches in
blacked-out instrument panels. A
full-width upper panel pad, also
black, helps keep reflections out of
the steeply raked (62%) windshield. A
wide standard console divides the
cockpit from dash to rear footwell
and houses radio and climate con-
trols in its upper portion, and acces-
sory switches on its horizontal sur-
face. Unfortunately, the only interi-
or storage room is in a console bin
between the seats.

All but the basic cars have a full
complement of gauges, the Camaro's
grouped between large, round
speedometer and tach faces, the
Firebird's extending horizontally
halfway across the dash. Exclusive
to the Camare are a double-ended
speedometer needle (mph on one
end, kph on the other), and a pair of
protruding switch pods.

Standard seats in both cars are

comfortably contoured reclining .

buckets with good lateral support
and a full 7.5 inches of fore-aft
adjustment to accommodate long
and short people equally well. Cama-
ro Berlinetta and Firebird S/E have

gpecifie luxury buckets, the latter
available in leather. The Camaro
Z28 features m very special “Con-
teur” superseat for the driver with
adjustable backrest bolster, thigh
support, cushion bolster, lumbar
support and recliner,

A real treat

Not surprisingly, these new F-
cars are even more of a treat to drive
than the near-legendary Camaros
and Firebirdse they replace. The
standard 90-hp, 2.5-liter, electronic
fuel-injected Four delivers sluggish
14.5-second 0-to-60 performance and
24 mpg city, 35 highway EPA ratings
with the four-speed manual trans-
mission without airconditioning. A
pleasantly raspy exhaust note adds
to the fun,

The 2.8-liter, two-barrel V8 (a
102-hp longitudinal version of the
X-car's 60° unit), standard in Ber-
linetta and S/E, gives 13.3-second
performance with four-speed trans-
mission, but less fuel economy at
20 mpg EPA city, 30 highway.

Standard in Z28 and Trans Am
and optional in Berlinetta and S/E is
a 140-hp, b5.0-liter, four-barrel V8
with four-speed manual, which is
good for 10-second 0-to-60g and 16
mpg EPA city, 25 highway. Ultimate
F-car performance (under 10 sec-
onds ¢ to 60)is provided by an option-
&l 165-hp, high-compression (9.5 to 1)
version of the 5.0-liter VB with dual
throttle-body fuel injectors on a
unigue crossfire intake manifold.
Available only with three-speed au-
tomatic transmission for the time
being, its EPA estimates are 15 city,
24 highway.

Several final-drive ratioa are
available 50 you ean tailor your car
for acceleration or higher mpg. If
nine-second 0(-to-608 still aren't
quick enough, you'll have to buy a
302HO Mustang or wait until next
year, when the Camaro gets the Cor-
vette's 350 twin, fuel-injected V8
engine. That, sports fans, will be a
quick piece of machinery.

Macho motoring

These GM F-cars certainly aren't
perfect. They're still big and heavy
compared with, say, a Volkswagen
Rabbit. But they're still 500 pounds
lighter and seven inches shorter
than the cars they replace. And
they'll eat Rabbits for breakfast,
lunch, and dinner. Which is their
rationale for being. If you want
economy and utility, look elsewhere,
On the other hand, if you want
heart-stopping handling, enough
power to spin the rear wheels at will,
and looks that will stop nubile young
things in their tracks, look no fur-
ther. o
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Hi-Fl CARTRIDGE TEST
Continued from a0

coloration to the sound. Some car-
tridges sound bright and brilliant,
others more mellow. Speakers and
cartridges are alike in this respect—
and for the same reason: Both are
so-called transducers.

Transducers are middlemen be-
tween separate provinees of na-
ture—the mechanical and the elec-
trical. Whereas the speaker trans-
duces electrical energy into mechan-
ical motion, the cartridge does the
opposite: It changes the mechanieal
motion of the stylus into electrical
energy. This translates the musical
waveforms, molded into the record

groove, into corresponding wvaria-
tions of electrical voltage. The accu-
racy of this translation determines
the fidelity of the reproduced
sound.

There are four different ways of
generating the signal in a high-fidel-
ity cartridge. They are: 1. moving
magnet; 2. moving coil; 3. moving
iron; and 4. electret. Think of the
cartridge as a miniature power
plant, generating a voltage through
the motion of magnets and coils. In a
moving-magnet design, the magnet
is linked to the moving stylus and
wigglesinside a coil. In 2 moving-coil
design, it's exactly the other way
around: the coil wiggles while the
magnet stays out.

How PM tests
hi-fi cartridges

uﬁngnumnfspadﬂmmm
vided by CBS Laboralories, each car-
Iridge was racked at the midpoint of the rec-
ommended range of Iracking prossuras
specified by the manufacturer. In aach case,
the following performance laclors were mea-
sured using state-of-the-art equipment: 1.
Stereo channel balance. This is the max-
mum deviation of one slerec channel from
the olher, measured over the entire frequen-
cy range, expressad in decibels (dB). 2. Dut-
pul voltege, measured in milllvolts from 3
standard reference groove. 3. Channal sep-
aration, measured in decibels at a mid-fre-

quency point of 1 kHz: 4. Harmonic distortion,
emmadaaapﬂmemagaﬂwtalmnmﬂ.
Both second and third harmaonics were mea-
sured.

We also conducted tests i show the rela-
live transient response of each cartridge.
This measures how well a carridge responds
lo sudden sounds, such as drumbeals, cym-
bal crashes or pistol shots. These results
were derived from oscilloscope Iraces, which
wera rated either good (3) or very good (VG).
We didnt find any bad ones in our sam-

pling,

Finally, we measured frequency response
over the entire audible spectrum—from dips
1o peaks—including any other major devia-
tiens thal would pmdmaharshandmggad
sound. There were slight differences in
response level at tha uppermost highs above
12,000 Hz, which also showed up in the fis-
tening tests. These are discussed in the lis-
tening evaluations.

In moving-iron cartridges, a tiny
iron plece, attached to the stylus,
moves between two magnet poles,
This changes the magnetic flux—
and hence the electric signal—in
keeping with the musical wave-
form.

Finally, at least one maverick
manufacturer uses a so-called elec-
tret. This ia a small slab of & semi-
conductor substance that emits an
electric charge when twisted by the
stylus motion, thereby penerating
the audio signal. One aim of PM's
test was to determine if there were
any audible differences among
these four cartridge types.

We picked nine cartridges that

(Flease furn to page 144}

HI-FI CARTRIDGES—TEST RESULTS

Channel Ouwlput 1kHz L'R Distortion Translent Ligt
Type balance® wvolteget separation HOD®, HD® response price
AKG PY0EDL rrawing Iron jde 4.2 my 2127 a8 13/ % Vi 5115
Audio-Technlca mowving coil 0548 S50my 2202 4B 1.45.25% VG 5125
AT 30E
Bang & Olufsen | moving iron 13d8 27my 2226 dB @ 14% G 555
MMC 10E-C
Empire 200E ToVing (Fon 1048 58 my 21731 aB 1.3 1% VG 60
Micro-Acoustics edactret 1.7 dB 4.1 my 24/26 a8 B:.3% VG ]
100-2
Plckering V-15 | moving magnet 1.0 dB 5.0 mv 2226 0B 1.3.05% VG TS
Micro IV
Shure MTSHE maving magnst 1.3 48 &4 my 20027 0B B 00% a 502
Shure MISHE moving magnel 1.0 48 54 mv 20v20 g8 2.2/.05% &Nz
Stanton BBOEE moving Iron 1.0 48 36 my 2228 uB B8 12% G 5106
“YWorst case: 20 %0 15 kM2 tStandard reterence: 354 my

Tha numerical data are summarized in our
table. Tointerpret these figures, keep in mind
thal variations in outpul vollage have no
effect on sound quallty. A cartridge with high
output, howaver, requires less amplifier gain
1o reach a given volume. Consaguently, you
don't have to tum up the volume control very
much to get loud sounds and are, therefore,
less likely 1o gat hurn,

As for channel separation, 20 dB is usually
considered sufficien. All the cartridges we
tested reached or that figure. In

surpassed
the case of channel balance, the less devia-
tion the better. The AKG cartridge proved

80 s o e 1 e e e e e

chearly inferior in this respect, although it was
excallant in all others. When we told the com-
pany that we measured as much as 3-dB dif-
ference between the culputs of left and right
channels, a spokesman said thal the sample
must be defective. Unfortunataty, wa couldn't
repeal the tast with ancther sample befora
press fme.

As for distortion measuremants, the lower
figures are naturally preferabie. However,
within the measured range of 0.2- fo 2.2-
percent second harmonic distortion, the sta-
tigtical difference was nol noliceabla 1o the

aar.

3 S ==CaEE: | analyzer
3 ====S222C shows cartridge
- R A -~ =t 1| output level from
n 50 L — ~ 300 ——&00- —-—-—wm— 200 — - SO - T et < — il nmmm
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PM'S TEST OF 8 NEW HI-Fl CARTRIDGES

retail for $60 to $125 {many of these
are available for much lessg). In our
experience, cartridge guality rises
roughly in proportion to price, up to
about $125. Beyond that point, im-
provement is slight—and usually
very expensive.

For our listening tests, we used a
Dual 607 turntable, which is typical
of the equipment found in good
home-stereo systems. Our amplifier
was & Sansui Model AY-D11, with a
spectacular distortion rating of just
0.005. A pair of Bose 901 Series IV
speakers rounded out our equip-
ment.

We listened to each cartridge play-

ing different kinds of music, ranging
from massive symphonic scores to
the detailed, subtie sounds of a
string quartet, and from soft vocals
to hard rock.

To our surprise, the differences in
sound showed no correlation to the
differences in dezign principles. Our
tests revesled no basic advantage of
moving-coil cartridges over moving-
magnet types, or of moving iron or
electret as compared to any of the
others. What we learned is that—
within the limits of cur sample—the
tonal character of a cartridge is a
function of its individual design, not
of its operating principle.

On the whole, the nine cartridges
we tested were more notable for
their similarities than for their dif-
ferences. They all sounded remark-
ably clear and transparent. This
isn't surprising, since their response
in the wital part of the frequency
range (from about 100 to 12,000 Hz)
is very similar and substantially flat
{see How PM Tests Hi-fi Cartridges,
page 142). Above and below that
range, there are response differ-
ences that give each cartridge its
particular tonal avor.

For example, the Micro-Acoustics
was notably bright and brilliant and
alittle weak in the bass. The Bang &
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(Conpnued fram page 142)

Olufsen was exactly the opposite—
warm and mellow, with plenty of
bottom, but every sonic detail well
defined.

Both Shure models sounded su-
perb, combining silk-smooth highs
with a solid mid-range and good bass
impact. We heard heavy orchestra-
tions with astounding ¢larity, and a
nice, gutay feeling from the plucked
strings of the Spanish guitar came
through without any false, metallic
plink.

Oddly enough, the M75HE mea-
sured even better in the uppermost
range than the more expensive
M85HE, though the ear could detect

When changing hi-fi
cartridges, b very
carefull The wires

virtually no difference between the
two.

The Audio-Technica and Empire
sounded so similar that we couldn't
tell them apart. Both were clear,
smooth, and pleasantly bright, but
the lows were unmistakably
present.

Stanton’s entry had plenty of
“nresence,” It puts the sound right
out front, As one listener observed,
“It makes the musicians jump out of
the speaker”—ifine for rock and pop,
but a bit flashy for symphonic music.
Though the Pickering cartridge is
made by the same company, it
seemed a little more subdued in the
highs, its balance better suited for
all kinds of music.

As for the AKG, it was most nota-
ble for itas superbly defined tran-
sients. This helped us tell the instru-
ments apart and made the sound
texture strikingly transparent. This
kind of clarity benefits all kinds of
music, making it lively and real. But
rock fans may find the AKG a bit cool
in character, since it lacks comph at
the bottom.

Here, then, is the cream of the
mid-price cartridge crop. Despite
the small differences deseribed here,
they all deserve high marks. We'd be
happy to live with any of them. P



Even though there are a
number of questions 1o be
answered over the course
of the ongolng Space Shut-
tle program, NASA's con-
tractors—especially
McDonnell Douglas and
Boeing—are already sell-
ing the idea of a perma-
nent, manned orbital sta-
tion.

McDonnell Douglas's
gtudies promote the sim-
pler version (above, ot
right) of a manned station,
which, the company
claims, could be in place
by the end of this decade.
Boeing's more elaborate
concept would test, among
other things, the interac-
tion of the Space Shuttle
with the platform—the ef-
fect of its docked mass on
the center of gravity, and
usa of its external tank for

McDonnell Douglos has designesd perma-
neni space station (lop) which., It says.
could be in orbit by 1990. Boelng's larger
vorslon interacts with the Space Shuttle.

spacecrafl storage.
Between four and eight

men would crew the plat-

torms. McDonnell Douglas

gency re-entry pod (life-
boat) in its study. Boeing's
design could assemble
emd move heavy payleads
to other orbits.

Testing of systems for
the manufacture of phar-
maceuticals, electronic
erystal and metallurgical
productsis cited as g prime

factor by both companies.
Military applications are
doubtless a consideration,
if not headliners in the
publicity releases.

has provisions for on emer-

Future dash is here
In The Computerized Car of Tomor-
row (page 144, May '81) PM conjured
up what we thought was some very
advanced dashboard instrumenta-
tion. On a recent trip to Unterturk-
heim, headquarters of Mercedes-
Benz, we saw how quickly that dash-
board is becoming reality. MB has an
operational, high-tech dash on its
advanced product-research wehicle.

Conventional instruments on the
central pod have been replaced by
four tiny display screens. Besides
calling up information on engine
functions. fluid-level warnings and
failure indications, you can program
aroute anywhere in Germany and an

on-board computer will plot the
quickest course. (Every major Ger-
man readway. entrance and exit is

stored in the computer.) The dash
will also predict your travel time and
alert you to traffic, weather and con-
struction delays. This is possible
because Germony has a radic net-
work which broadcasts only tratfic
dota. The on-board receiver process-
es this and alerts you to delays.

evidl bl im.ew

el oL, BeECoN

ME's now dashboard has four Information pansls operated through a keyboard on
steering wheel. In oddition 10 monitoring the sngine, it supplies navigational data.
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EXGLAND

Esential schome of British Railways plan
for the least axpansive version of a Charnael ]
tunnel for tramns only, Dubbed the “mouse
hale'™ by its critics, it now awaits approval,
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Channel tunnel, again
Sometime early this year, British
Transport Minister David Howell has
indicated he will approve construc-
tion of a tunnel bensath the English
Channel to link England oand
France.

You say you've heard all this
bafore? Maybe you have. The dream
of a Channel tunnel is said to have
originated with Napoleon. A tunnel
was actually started in the 1840s, but
the British military, still fearing Na-
poleon, forced its abandonment.
They were worried that an invading
force would troop through, disguised
as tourists. In 1974, with great fon-
fare, Britain and France started con-
struction of a “rolling motorway” to
transport cars and trucks under the
Channel on double-decked rail flat-
cars. To the ire of the French, the
British pulled out after 300 meters
had been completed. Escalating
costs, labor protests about possible
loss of seamen's jobs and environ-
mentalist outcry that new highways
and rail lines would savage the pas-
toral landscape prompted the with-
drawal

Slncn then. Britain has become
even more closely tied to the Europe-
an Common Markel; traffic on exist-
ing lerries and hovercraft has more
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than doubled in the past decade.
Accordingly, seven proposals have
been made for a “cross-Channel
link": Howell will choose among
them. Most are far more daring and
dramatic than the stripped-down,
economy-style tunnel expected to re-
ceive approval. Two construction
consortia have suggested road brid-
ges across the 2l-mile-wide water-
way, one of them utilizing unprece-
dented two-mile single spans.

British Steel Corp. has proposed a
combination bridge and tunnel. This
would require censtruction of two
artificial islands, five miles off sither
shore, 1o be linked to France and
Britain by bridge and joined to each
other by a 12-mile undersea tunnel.
The project is estimated to cost six
limes as much as a tunnel.

"“Why try something new when a
tunnel has been thoroughly tested?”
asks David Willioms, project coordi-
nator for the front-running project,
advanced by the British Roilways
Board. This proposal is regarded as
simple, uncomplicated and cheap: It
calls for a one-way, single-bare, rail-
only tunnel without passing places,
a mere 6.0 meters (about 20 feet) in
diameter—just barely large enough
to accommodate current railway roll-
ing stock. Critice call it a "mouse
hole.” The tunnel would begin at
Cheriton, near Folkestone, behind
the famous whitechalk cliffs of Do-
var, and amerge near Bessingue,

near Calais. Total length would be
30.6 miles, 23.2 under the sea. The
tunnel would begin with a steep gra-
dient on the British side, dip to a
maximum of 110 feet beneath the sea
bed, then rise gradually 1o the level
of the less precipitous French
shore.

Both freight and passenger trains
would travel through the tunnel in
convoy—10 in succession in each
direction, followed by 10 in the oppo-
site direction. Multiple-aspect sig-
nals spaced a kilometer apart would
allow the trains to coperate on two
minutes’ headway at a continuous
speed of 120 mph. A mandatory stop
system would halt traific in the event
of a breakdown. The trains would be
pulled by dual-voltage locomotives,
which could switch from the 25,000
volt-a.c. overhead-catenary system
used in Britain to the French 750-volt-
d.c. hookup. The continucusly
welded track would cccommodate
existing {reight and passenger cars,
although Brit-Rail has already begun
design on new luxury passenger
cars.

The main tunnel would be flanked
by a parallel, 4.5meter {about 15-
foot) service tunnel, connacted to the
main tunnel at 500-meter (1,640-foot)
intervals. The service tunnel would
allow for maintenance and provide
an escape route in event of break-
down. Negative-pressure doors on
each passageway would seal off the
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parallel tunnels from each other.
li governmental formalities pro-
cead on schedule, rotary boring ma-
chines could be churning through the
chalky sea bed by the end of 1983.
Utilizing the latest technology. the
boring machine will follow a laser
beam, projected ahead to keep the
tunnel on line and level and to inves-
tigate the texture of the rock aohead.
Probably no bit of real estate on
earth has undergone so many lest
boring=. More than 60 samples from
the 1970s project have given engi-
neers nearly a foot-by-foot picture of
the sea bed, "Thechalk is almost ide-
al tunneling material," one of the
engineers says. 'It's like going
through a bit of cheese.” The chalk is
solid encugh, however, that no sup-
will be needed. In fact, the
unsupported 1840s Beaumont Tunnel
is still intact {filled with surface run-
off. not with seepage from the sea).
Working from either side, British

and French should link up in seven
years. As each section is dug, a pre-
fabricated concrete liner will be
moved into place.

Why build such o small tunnel
when cross-Channel traffic is in-
creasing so rapidly? That question
was also asked last year by a select
committes of the British House of
Commons. They voted for a 7.B-
meter, one-way rail tunnel, lorge
enough for double-decker car ferries,
s0 voters could “drive” their cars to
Europe. The larger tunnel would be
insurance against future demand,
the committee said, whereas it
would be impossible to enlarge the
"mouse hole” once dug. Howell has
indicated that he will also consider
the larger version, while noting that
it would increase the cost by an esti-
mated 25 percent.

By 1380 estimates, the small-tun-
nel bill would be 765 million pounds
{about §1.5 billion) to be divided

roughly equally between the two |

countries. Terminals and track im-
provements would cost another 83
million pounds. Prime Minister Mar-
garet Thatcher’'s austerity govern-
men! has made clear that Britain's
share must come from private financ-
ing, which would be recouped from |
the tunnel tolls.

Still stung by Britain's 1975 with- |
drawal, Fraonce has not publicly
agreed to start again. But the matter
was discussed at o recent meeting
between Thatcher and French Presi-
dent Francgois Mitterand, who hinted
afterward that he f{avored the
project.

According to Williams, fares on the |
new service would be competitive |
with aircraft; and trains will use only
one-fourth as much energy per pas-
senger as a plane. He estimates that
about eix million passengers would
switch to tragins when the first
express starts rolling in 1930,

s
Electronics

Thinks small

Panasonic’s new handhald
computer (HHC) offers a
number of formerly big-
machine features and
sporte a blend of sophisti-
cated electronics and min-
igturization that make it
stand out, even in the

growing legions of carry-
along computers.
Panasonic plans on in-
cluding more that just a
BASKC language for this ma-
chine. It has developed a

new language, called suar,
which is based on the Forma
computer language. While
sNAF may be somewhat
more difficult to learn than
BAsic, it will better utilize
the HHC's built-in program
memory of 4K {(about 4.000
memory “locations”).

The HHC's liquid-crystal
display can be supple-
mented by connecting its
video output to your own
TV set through an adapter.
On a TV, it will feature o
multiline display. Other
features include a special
circuit that keeps pro-
grams in the HHC's memo-
ry from vanishing when
the power is turned off.

Panasonic intends to
support this new computer
with a wide range of pe-
ripherals and add-ons.
Probably the most impor-
tant add-ons are a modem
and a printer interface, The
modem permits you to con-
nect the HHC to a phone
line to access other com-
puters. The interface lets
you work in comjunction
with any large-machine-
oriented hard-copy printer.

Pangsonic's new HHC. a miniature handheld compuiter, can put
real big-machine capability Hiterally in the palm of your hand. |

Additional memory mod-
ules can bring the HHC up
to 48K of memory, which is
on a par with most conven-
tional-size home or person-
al computers.

The pricing of the unit
could be its only draw-
back. About $800 for a 4K
main unit (keyboard/com-
puter combo) seems right.

But 8K memory modules go
for £330 apiece and the TV
adapter iz $349. This hefty
pricing tokes the HHC out
ol a competitive situation,
relative to most personal
computers—but this one
fite in your briefcase,

Edrinr: Hobin Netson

Coninbuters. Teny Assenta. Shel Gallag
ar. Edwnn Koganar Ir.. Mall Shopao
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EFICYCLIC THIRD-ELEMENT DRIVE

inventions

Born toothless

| It's rare that anything totally new

comes along that's also wholly me-
chanical in its operation. But a Boul-
der, Colo., firm called Advanced
Energy Technology is selling a drive
{(reduction/step-up) concept that ap-
pears to fill the bill.

It locks hopelessly complicated,
but the epicyclic (planstary) motions
followed by the ball bearings that
replace gear teeth as driving ele-
ments in the system have been
obsarved in nature and defined pre-
cisely since before Newton. It's being
marketed under the proprietary
name of Anti-Friction Drive, but can
be termed either a third-element
drive or an angular thrusi
The basic mechanical efficiency of
the system—its power-density ra-
tio—plus quietness and lack of wear,
offer an amazing advantage over
conventional gearing systems.

In high-rpm applications, for in-
stomee, the system would cut the

| weight of the requisite gearbox sig-

nificantly. Turbine engines need not

PITCH
|
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Ecceniric thrust coming olf the Input shalt is converted into rotary motlon by ball
bearings in eplcyclic (planetary) grooves machined into one or more drive membars.

be hitched to transmissions that
nearly outweigh them. Much of the
gasoline mileage lost through auto-
motive differentials could be recov-
ered, and the basic unit could be
streamlined, as well. Beyond that,
front-wheel-drive transaxles incor-
porating an integral clutch and a
range of speeds of up to two dozen or
more are feasible. And the constant-
speed engine—a fuel-economy ide-
al—operating through a computer-
controlled transmission, is possi-
ble.

The length of opposing trochoidal

—

(wiggly) races which guide the ball
bearings determines the drive ratio;
there iz no optimum range, although
the etficiency advantages over con-
ventional worm or spur-gear systems
are more pronounced at high ratios.
Since all the balls exert some force
all the time—as opposed to one tooth
in a spur gear—there is no backlash
or slippage. which opens up precise
computer and robotics applications.
The possible catch? Manulactur-
ing economics. If they pan out, how-
ever, there could be epitrochoidal
implications in the near future.

Recreation

Reborn BD-5:

It almost flies

It looks like an airplane—
and almost is. With a
claimed speed in excess of
100 mph, thas BD-200 "auto-

| eycle” is the latest in recre-

ational road vehicles, com
bining racy performance

FLOOR PEDALS FOR
ACCELERATOR, BRAKE

ENERGY-ABSORBING
CORE USES EMPTY
BEVERAGE CANS

—
FRONT

with a fuel economy that's
hard to believe.

Its sleek aircraft look is
no accident—it's the work
of aircraft designer Jim

same u.l:f.:]: streamlining,
the BD-200 is built on a
siretched Honda motorcy-
cle chassis, putting its two

Slesk. alrcrafi-type styling la patterned afier BD-3 fuselage.

tandem-seated occupants
close to the ground for low
drag. At 55 mph, the vehi-

§1 RCRAFT-TYPE RETRACTED CANDPY
TEERING YOKE POSITION
) - e R — -, HONDA
£ i | _:iENEIN-EANi:I
A L - —<__ TRANSMISSION
|| ef § * N s i
; & = 11
o

WHEEL
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OUTRIGGER WHEELS {31

___ MAIN REAR
WHEEL

| Tondem ssating. slide-back canopy. yoke-type stearing whesl all scho BD-200's alrcraft heritage.

cle is said to get 100 mpg—
and at 100 mph, an incred-
ible 70 mpg.

Small outrigger wheels
give stability on turns, and
aircraft-type speed brakes
pop out of the "fuselage”
for use on wet or icy roads.

The BD-200 will be sold
in complete form for about
$3,995 and as a retrofit kit,
for thosa who already own
a motorcycle, for $2,150,
Plans for a homebuilt ver-
sion will also ba available
for 520 from Bede Desi
301 Orchard St.,
Mundelein, I1l. 60060




Be your own hoss with your own

.

s B

motorcycles and more.
Then shows you how to start
and run your own business.

I you're looking for independence. .. for
extra income in your spare time. _for a pro-
ductive retirement career...then look into the
NRI home-study course in Small Engine Re-
pair. [t's 2 great way to get your oem full- or
part-time business with a minimum of in-
vestmen! and problems. And there’s plenty of
room for trained people.

Learn at Home
in Spare Time

No need to quit your job or
trave] to night school. NRI trains you
right a1 home. You learn with bite-
stze” lessons that shoss you how to
service almost everything that uses
small motors. And you leam at your
CONverience.

Train on 5 HP Engine

As part of the NRI Master
Course, you pet 2 brand-new, 5 HP
Tecpmseh commercial engine to teain
on. You learn to troubleshoot, do
tuneups, even tear down for valve and
ring jobs. You leam using professional tools
like a complete wrench sel, inductive
tachometer, volt-ohm-miliampmeter,
overhiaul equipment, and more,

Choice of Two Courses

There’s the 30-lesson Basic Course, con-
centrating on the lucrative lawn and garden
equipment business. The 45-lesson Master
Course has it all, adding lessons on chain saws,
mogpeds, outhoards, light industrial equip-
ment, snowmobiles, and even motorcycles.

Exclusive Factr.:z Training

Although not required for graduation,

A Training inclodes
5 HF engine. all these
profesd] il toalki.

sour Master Course includes five intensive days
of optional training at the Tecsmseh Factory
Service School. Here, you' [l work with master
technicians, getting first-hand experience in
subjects like solid-state ignitions, transmis-
slons and transaxles, engine teardown, two
and four cvcle carburetors, troubleshooting,
and more. All designed to prepare you for
SUC0ESS

!‘-mnpu'bﬂl.mlncmddqmi
for hardware stores. lawn and garden shops.

business.

"Hands-on" training
Free Catalog,

No Salesman Will Call

Our big catalog tells all the facts, no
salesman will ever bother you. Each lesson,
cach piece of equipment, each day of the
factory service school Is described [n detail.
Tiake the first step toward running your own
life and send today. If postage-paid card has
heen used, write to address below:

Other income opportunities from NRI.

Air Conditioning /Refrigeration/
with Solar
Covers bath residential and com
felds, inchuding fesons on sul!gn heating, heat
pumgps, ete. Complete with profesional tols, in-
cluding lop-grade vacuum pumy, system analyzer,
tubing and joint tools, leak detector, and more.
Electrical Appliance Servicing
food appliance people arehard to find. NRI
traires you for your ewn full- or pert-time bustnes
fixing everything from toasters to microwaves and
refrigerators. Includes professional tools and
instruments.
Auto and Servicing
A qualified mechanic can work just about
any place he wants, NR trains you a1 home

from headlight 1o rear bumper with pro tools
inclwded. Approved by Richard Petty, NRI auto-
mative consultant.
Building Construction

Save up lo 50% building vour own home,
et a better job, even start vour own confracting
husiness. Covers everything from foundation 1o
rafters with practical projects emphasizing
energy-efficient construction

Nm NRI Schools
ot

MoGraw-Hill Continuing
Education Center
3939 Wisconsin Avenue
4 Washington, D.C. 20016
|-ni. We'll give you tomorrow.




CHRYSLER'S K-CAR CONVERTIBLE
(Continued from page 82)

p— ____ ey
C1NE
The X2V
Woodworkers’
Store" is

.......

Please send me your 1982
catalog. [ enclose 31.00 (for
third class postage) or 52.00
(for tirst class postags)

Name
Address
City/State/2p Code

The Woodwoarkeis' Store Depl. D702
21801 Industrial Blvd. Rogers. MN 55374
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vertible a hit in the marketplace.

Unazip the flexible plastic rear win-
dow, reach for the console-mounted
switeh, then watch and listen te a
hydraulic mechanism fold the three-
ply fabrie roof back over your head
and into a neat pile in its recessed
compartment, Walk around and tuck
in the corners, snap down the tai-
lored vinyl boot and take a ride down
Memory Lane. Even the wide white
sidewalls are echoes of an earlier
age.

With its thrifty 2.2-liter, four-cyl-
inder engine, front-wheel drive,
MacPherson-strut front and coil-
spring Tear suspension, rack-and-
pinion power steering, power front
disc and rear drum brakes and just-
right exterior size, it doesn't drive
much like the old freeway cruisers of
our youth. But it looks the part, and
it sure feels as good. No, it feels bet-
ter.

The performance is more docile,
but the braking and steering are far
better and the handling more will-
ing and agile. Most importantly, the
wind in the hair is still there; that
adventuresome feeling, the free-
dom, the devil-may-care spirit that
used to excite us before cars became
government-approved transporta-
tion boxes. It makes you want to
pose for a picture, crash a Hollywood
opening, take a drive just for fun.

Filling a void

Why did Chrysler decide to bring
back the convertible this spring?
Mostly because no one else has, At
least no domestic maker. And
Chrysler can use some exciting and
unique new products to enhance its
image and attract showroom traffic.
VW's German-built Rabbit ragtop
has fared well with fun-starved buy-
ers, and independent conversion
companies have sprung up like
weeds in springtime to provide what
Detroit would not.

“The convertible has held a spe-
cial attraction for car lovers,” says
Chrysler sales and marketing vice
president John B. Naughton. “We
think that the time has come for con-
vertibles to reappear. The interest
they penerate is fantastic. People
want them. We're not sure how large
the market is, but we're planning a
low-volume offering with the capaci-
ty to build up to several thousand
units.”

Each of the 10,000 or so convert-
ibles Chrysler hopes to sell this year
will begin life as an ordinary Chrys-
ler LeBaron/Dodge 400 body shell on
the company’s 3i. Louis assembly
line. It will get a unigque wishbone-

shaped floor pan, torgue tube and
other structural reinforcements be-
fore being shipped, with bare metal
roof, to Cars and Coneepts Inc. in
Brighton, Mich. The contractor will
then snip off the roof and trim 1%
inches from the windshield frame,
add more reinforcements, install the
ghorter windshield glass and the
convertible frame, top and mecha-
nism, and return it to the dealer dis-
tribution pipeline,

Exquisite engineering

It's important to note here that
the structural reinforcements nec-
essary to replace body strength lost
to the roof removal have been care-
fully engineered and tested, not just
randomly thrown together with
“boilerplate’ here and there. Com-
puterized, finite-element analysis
was used to design the beefed-up
structure, while extensive lab, road
and erush tests served to refine and
verify the package for ride and han-
dling stiffness, as well as for erash
safety.

Dimensionally, the convertibles
are yvour basic LeBaron and 400
coupes except for 1% inches less
height and about 62 pounds addi-
tional weight, Surprisingly, though,
headroom is a couple of tenths more
than in the tin-tops because all
that's there is the ragroof’s black,
rubberized inner layer, which is
trimmed to the transverse bows to
minimize ballooning in the wind. To
avoid profanity and broken finger-
nails, the convertible boot has quick-
attachment, post-type fasteners. Al-
lowing space for the folded top
reduces trunk capacity to 13 cu. ft.
compared to the coupe’s 15: the
three-point safety harnesses loop
over the seatbacks and are anchored
inside the rear quarters (because
there are no center pillars).

Otherwise, they're the same well-
equipped, K-based, luxury compacts
we met last fall, equipped with stan-
dard three-speed automatic trans-
mission, AM radio, electronic digital
clock, tinted glass, body-color re-
mote outside mirrors, color-keyed
bumper rub strips and body side
moldings, wheel covers, reclining
low-back bucket seats, center con-
sole and armrest and steel-belted,
14-inch white-sidewall radials. Op-
tions include the usual aircondition-
ing (it helps, even with the top
down), power windows, door locks
and deck release, cruise control, tilt
steering column, leather-wrapped
steering wheel, cast aluminum
wheelz or (ugh!) wire wheel covers,
halogen lamps, intermittent wipers,
& light gauge alert group, the 2.6-
liter Mitsubishi Silent Shaft engine

(Pisasze furn o page 154}




A COMPLETE SET OF ORANGE

EVER...

BRAND NEW
100% COTTON,
LARGE ORANGE
SHOP TOWELS!

[approcimately 16" x 16"
uppwhcnm ed)

Ta wmrngu you fiant ba
try @ sot of 3kop Towels,
wa [| send you a valuakb
Barprise Free Gift =
FOUIE io kgsp evan 1
you mmbarm yaar
Shop Towsls!

69538 SPECIAL OFFER COUPO

Try them FREE of obligotion to keepl

I nod totally sotistved, you con mturm your order any tims for o complete refund, including
ahipping :mdhunslibn

Lty W e Sand 1o & make remittance payable to:
A== DRI Industries, Inc., Depl. PM-2828
| 1100 Hampshire Ave., 5o, Bloomington. MN 55438
sets (T2 Towaels per set) @ 519.99 plus $2.90 shippi
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[MN residents add % sales tax.]
CHECE 1 [| I've enclosed my check. money order or purchase order.
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et Yo B o avmpnr (] American Express [] Diners Club [J Carte Blanche
ORDER TODAY ... IT'S EASYI Card Ne. Exp. Date— L
Fill in order form and send with Signonire X

check, money order, purchase
erder or credil card information,
Credit card buyers can also call
our 24 Hour Toll-Free Order
Number: 800-228-5000
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(Heed 1o sign oaly Ul charging crder)
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FACTORY DIRECT SALE
The air-cooled. 1.3 HP, 34 cc, (3 5
o
bolts Ilnlutc;c\le-ty Iu clutch Rey. $199.9
and throttle controls. nat interiers with
normal pedaling. Satisfaclion guaranteed

FOR FREE BROCHURE
AND SPECIAL FACTORY REBATE OFFER
BHLTEI..%-;HEE
L 101

Call anytime, including Sundays
InM el 1-B00-50¢- 7656 wL 1012

OR WRITE TODAY]

b Bumble-Bike*

Dept 1N PO Box 1116
Havana, F{m LLS. Patent Pending

High-Cost Infiatable Boats!

Wiy pay $600. 10 81000, of even more fof
an inflatable boat?

Sea Eaghes pack small, last for years and
oost $110. — §540.

Canoes, dinghbes and motormount boats
for lishing, river ruNNing, campxng and
yacht tending

Sea Eagle B, shown, w8 T x4'6" = 31 s,
s Holds 4 adulls «3 hpcapacity s Costs 5220,

Wit for our FREE brochure: Sea Eagle,
Dept. PM2B, St James, NY 11780

Ok phane!
516-724-8900. B30 AM 10 4 30 PM EST
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CHRYSLER'S K-CAR CONVERTIBLE
{Continued from page 1452)

and warious entertainment sys-
tems.

For the country-club set, there's a
LeBaron Medallion version. In addi-
tion to all of the comfort, conve-
nience, performance and appear-
ance stuff listed above (and a lot
more we haven't room to list), it fea-
tures a Mark Cross designer leather
interior in mahogany and saddle
and 20-ounce cut-pile carpeting. In
fact, it's marketed like the Imperi-
al—just one price. The only buyer
choices are color (mahogany or
white with matching tops and or-
ange pinstripes), seek-and-scan AM/
FM or AM/FM cassette stereo, and
standard or heavy-duty suspen.
slon.

We were happy to find the ride as
smooth, the structure nearly as stiff
and the interior only slightly noisier
(top up) than the LeBaron/400
coupes,

We were pleasantly surprised to
see that the rear seat of the K-car
was kept and none of the space for
rear-seal passengers was compro-
mised. Often, a convertible conver-
sion will do away with a good bit of
rear-seat space to accommodate all
the mechanicals of the power top.

We didn't appreciate the top's
claustrophie rear quarters, though.
They create enormous blind spots,
which make the otherwise finely
crafted convertibles look like run-of-
the-mill conversions (which routine-
ly eliminate guarter windows to
save work and money), and to our
eyes seem out of proportion and out
of fashion. The coupes suffer from
outdated, fixed opera windows, but
at least you can see out of them.

Finally, these are luxury cars, and
people who like luxury cars are not
necessarily the same ones who like
convertibles. And at an easy $15,000
{the LeBaron starts at $13.0900),
they'll be out of reach of most of the
younger, lesz affluent folks who
should be the prime candidates for
open-gir motoring. This time, maybe
Ford has a better idea with its soon-
to-come Mustang ragtop. We asked
some Chrysler people why, in addi-
tion, they didn't do cheaper Reliant
and Aries versions, which could list
for under $9,000; they said the basic
K-cars had structural differences
that made converting them more
difficult and less practical. We'll bet
they could do it if they tried.

Dodge Rampage

Also new at mid-year are a revival
of the old Town and Country con-
cept, with a wood-sided LeBaron
wagon, five-door hatechback models

of the excellent Mitsubishi-built
Champ and Colt fwd subcompacts,
and very nice dwd versions of the
Mitsubishi Arrow and D-60 mini-
pickups. But most interesting is
Chrysler's first homebuilt baby
truck, the Dodge Rampage.

Like VW of America, Chrysler has
taken an economical fwd subcom-
pact, sawed it off aft of the front
seats, and added a pickup box on a
tube-axle, progressive-rate, leaf-
gpring rear suspension. But Chrysl-
er has chosen its TC3/024 fwd sporty
coupe as & base instead of the ho-
hum Horizon/Omni sedan, and in
many ways the execution is better.

Good space and performance

Primarily, there's plenty of
streteh room inside the cabin, the
lack of which is the VW pickup's
major weakness, The baszic 024 has
been stretched 7.6 inches in wheel-
base to 104.2 inches and 2.6 inches in
length to 183.6, giving a very useable
63.7 inch-long by 52.2-inch-wide box
(41.8 inches between wheelhouses)
with a carpo payload of 1,138 pounds.
The box is double-wall welded steel,
and the tailgate has easy-operating,
positive-lock caliper latches operat-
ed by a bell crank through a release
lever.

Rampage's performance is down-
right sprightly because the 2.2-liter
engine puts out an improved 84
eager horses at 4,800 rpm and 111
foot-pounds of torque at 2,400 rpm,
thanks mostly to redesigned valves
and intake manifold. Standard
transaxle is a four-speed manual
with a 2,69 to 1 final-drive ratio,
while the striped, two-toned and
larger-tired Sport model gets a
shorter 3.13 ratio. Power front dise,
rear drum brakes, tinted glass, left-
hand remote mirror, sport steering
wheel, AM radio, rally-styled wheels
and & load-sensitive rear brake pro-
portioning valve are standard; the
Sport truck also boasts contoured
cloth bucket seats with adjustable
backrests, a shift-lever console, ta-
chometer and a quartz clock,

At first exposure, we like the Ram-
page a lot. It looks pood, goes and
handles like an agile, small car, suf-
fers little in ride {unloaded) com-
pared to the 024 it’s based on, and
should be a fairly useful light cargo
carrier despite its sporty “El Cami-
no' styling and small size. Our only
complaints are lack of a five-speed
(maybe next year) and Chrysler's
ridiculous pedal placement that
makes proper performance down-
shifting (“heel-and-toeing”) an im-
possibility. Otherwise, it's a real fine
product that should sell like nickel
beer in the growing tiny-truck mar-
ket, |



INFLATION TURNS
SEAMLESS SPRAY INTO AMAZING
PART-TIME MONEYMAKER

Good for *25,000 a year and more...much more!

When George Singleton made $4,154.65
on one order for Seamless Spray, he said it
seemed like a miracle. .. making such Big
Monaey with so little effort. But that's the re-
markable track record of our SEAMLESS
SPRAY. .. the process that makes old rools
like new again.

One new man after another has en-
joyed the same BIG SELL thrill when they
introduced Seamless Spray and closed
sizable orders on the first call.

Like Joe Kimpel, a former welder, who
was making $1,000 a month. His first 5
weeks with Pace paid him $2,799.69.

Bob Kronner, 55-year old former steel
salesman, made one call, got his first Seam-
less Spray order, and made $1,429.43.

How can this happen so easily for men with no
exparience in our business? It's all very logical.

If you've talked to a roofer lately, you know the in-
credible charges for putting on new roofs. For industrial
buildings, shopping centers, motels, hospitals, schools,
etc., prices have gone sky-high. With our process, we
bypass the roof contractor. The commercial building
owner uses our Seamless Spray to apply Pace Roof
Renewal Sealant right over the old roof. The cost is so
low, the proven results so satisfactory for such well-
known firms like General Motors, American Airlines,
Holiday Inns and hundreds more, there is virtually no
sales resistance.

Pace ships Seamless Spray equipment on Free
Loan. Your customer pays only for the Sealant. His own
men apply it. It's as simple as that.

The field-tested sales kit we fumish you gives you
all the know-how you need to get into this BIG SELL im-
mediately. There's no waiting, no training needed. You
don't waste your time on small, penny-ante business.

YOU CONCENTRATE ON BIG SALES—
BIG EARNINGS
That's how part-timer Jim Deveau eamed a weekly
check for $2,760. (We think he'll go full-time now!) How
Dave Lute, with 2 sales in 2 days, made over $1,500.
And how rockie Bob Shelhorn parlayed several roofs for
one company into a $1,433.78 paycheck!

And that's on just one of the inflation-beating Pace
Products that keep you selling big on every call. Along
with Seamless Spray, you'll make big sales and see big

"THIS BIG ROOF RENEWAL
PAID GEORGE SINGLETON
*4,154.65

profits with PARK-KING Blacktop Sealer, Liquid Metallic
Siding, Concrete Plus and all cur other 1-coaters that fill
maintenance needs wherever you go.

SEE HOW JUST 1 SALE A WEEK IS GOOD
FOR $25,000 A YEAR...AND MORE.
ALL FACTS FREE WITH NO OBLIGATION

Just mail this coupon. I'll mail you the impressive facts

about Seamless Spray and all the rest of our amazing

part-time moneymakers. You're under no obligation.

No one will call on you, Everything comes to you by

mail. Put this coupon in the mail today so you'll lose

no time getting into this BIG SELL!

INTERNATIONAL INQUIRIES INVITED! we sed Pace in more than
cwnl:iﬂ Intarested in our successiul team? Tell us aboul your busk-

ness background. PawProdum IMMMIMGMPW:? P.O.
Bou 12081, Owerland Park, Kansas 66212, TWX 510/749/6628 Pace,

F-----ﬂ------——--------q
| & Dick Rogers, President
- PACE PRODUCTS, Dapt. PM-2 82
2 B1st and Indiana, Kansas City, MO 64132

PLEASE RUSHBY MAIL all facts about Pace SEAMLESS SPRAY,
amazing part-time money maker that's good for $25,000 a yea
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How to get great pictures

by Tom Sahagian

without being there

Full length of USS Yorkfown museum in
Charleston, 5.C., is captured by Luther
Hux's airborne camera mounted in a model
~= alrplane and remotely controlled by radio.

Use remote control to get
those “impossible” shots.

nenmte-c ontrol photography may

sound difficult and expen-
give—like taking pictures of Jupiter,
But a number of earthbound Linker-
ers seem to have circumvented both
problems, and opened up a new
world of picture taking.

RBemote control makes it possible
to take photographs from the top of
a ship’s mast or the tail of an in-
flight airplane. The photographer
can be in the plcture or a great dis-
tance away. Best of all, certain tech-
niques make possible shols Lhal
couldn’t be taken any other way.

One of the pldest forms of “re-
mote" control is a camersa’s self-tim-
er. While it's a useful device, its ver-
satility is limited. The same can be
said for squeeze-bulb air releases,

Other old standbys include trip
wires (to photograph small animals
in mid-run) and light-beam triggers.
Similiar in concept to a trip wire, a
light-beam trigger iz lesz obtrusive,

{Pigase lurm [0 page 158)
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Model alrplane’s fuse-
lage was modified to
hold photographic
and remote units,
Mose swings open like
car hood for access.

Inside the plane's fu-
selage, the camera
gits 8o that its lens
points out through the
body of the craft. Ser-
vo motors control
push/pull rods af-
tached to the cam-
era's controls. The
s&rvos are, In turn,
controlied by ground
commands which are
recelved on an on-
board module that Is

battery-powered.

l
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READ WHAT OTHER BELSAW OWNERS SAY:
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planer man for years and am now retired. The Belsaw has carned me
over 560,000 extra income in the past eleven yvears,™
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Pays For liself « R. S Clark, Springficld, Ohio: "' bought a batch
of walnut in the rough, and after planing it on the Belsaw | figured up
the money | had saved, It was enough to pay for two-thirds the caft af
the Planer. It really does a good job. "

More Than Expected o Stephen Schultz, Orangeville, Penna.:
*"This machine pays for liself by making money out of scrap boards,
It iz a very well built machine and [ canfess it is more than [ expecied
Jor the price. It doer everything you say it will,"

.« And Belsaw Ix The Choice Of Professional:

"I recommend Belsaw's Planer-Molder-Saw as the most wseful

shap tool that any craftsman could ovn. We use ours every day in the
WorkeeNCH mode! shop. and couldn’! get afong without i,

JAY HEDDEN—Editor of WORKEENCH Magazine

Belsaw 10 Yout
fwn Shop 00 Dt

Mail Goupan Below

Far £ |:||-|-_|pr|!"
petails!

wi il 1 e i S e
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and put it to work for vou. Give it a thorough test and
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use it just as much as you want. Then H you are not
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every penfry you sent And YOU are the sole judge!
There are no questions asked . | . there are no fine
print ‘use” charges. Our flan quarantee & that YOLU must
back."
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focts ond
full deraits
AUSH COUPON TODAY!

ACT NOWI
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GET GREAT PICTURES WITHOUT BEING THERE

(Continusd trom page 56

wind and resists plummeting when wind
falls. R'C can be used to lake high-altitude
shots (righl) or—maker claims—kite rises
fast enough 50 you just set self-timer.

but more complicated. [t can usually
be cobbled topether from parts that
are available from science-supply
houses.

Another option is a photoelectric
trigger. These fire a remote "slave™
flash unit when struck by light from
a "master” unit mounted near the
camera. They are inexpensive and
widely available.

A related device is the sound trig-
ger. The sound of impact, such as a
tennis racket on a ball, will activate
the camera or, more usually, a flash
unit. (See How Pros Take Those ‘Im-
posgible’ Photos, page 120, Apr. "80.)

Another interesting gadget, more
remote than controlled, is a camera
that mounts on a model rocket—the
Astrocam 110, made by Estes Indus-
triez. The Astrocam is activated by
the separation of the rocket's final
stdge from the booster, Camera
height and angle can be adjusted
somewhat by varying the power of
the rocket charge. As the name
implies, the Astrocam uses 110 car-
tridge Alm.

Radio control most versatile

Most spectacular remote-control
photography is being done with
radio control (R/C). The problem is,
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R/C camera equipment has always
been prohibitively expensive for the
average photographer. Fortunate-
ly, there are several affordable al-
ternatives.

Canon and Yashica make low-cost
(about $150 to $175 retail) R/C units,
and others can be found advertized
in the back pages of photography
magazines, They reguire a motor
drive or a power winder to advance
the film and fire the shutter. While
such systems work, their range is
limited.

The Yashica unit, which uses
infrared instead of radio, has a
claimed range of 65 feet. The Canon
LC-1 claims 150 feel. And with little
or no improvization, they can be
made to work with cameras from
various other manufacturers.

One company, New Ideas Ine.,
plans to introduce a unit with a
claimed range of half a mile and a

list price under $100. It will have its
own programmable signal code, like
some garage-door openers.

Modelers to the rescue

Those with more ingenuity than
money may want to capitalize on the
equipment used by R/C modelers.
Here's why:

B It's not expensive. A two-channel
transmitter, receiver, two servos
and mrssorted hardware cost about
$100.

B [t's easy touse. And there are lots
of people around who know how to
use it if you have trouble.

B Ithas good range: A half-miletoa
mile is common.

Camera In the sky

One man who has become an
expert at adapting model R/C gearto
photography is Luther Hux of An-
nandale, Va. He controls not only
the camera with R/C, but also the
model plane that carries it around.
He's taken scores of impressive pho-
tos (like the one on page 156) with a
relatively modest camers and a lot
of patience and practice.

Hux stuffed a 35-mm rangefinder
camera in the nose of an R/C plane.

Astrocam 110 takes picturea from 200 to
500 feat high. The engine size sets altitude.

The camera had automatic exposure
control, but no automatic film ad-
vance. With a remote-control serve
and some hardware, he devised a
mechaniam to advance the film
winder when the servoe turned coun-
terclockwise and press the shutter
button when the servo turned clock-
wige. The camera is housed in a pad-
ded box to reduce vibration and pro-
tect it in a erash (there have been no
erashes—so far). The lens points
out the side of the plane, parallel to

(Please tun to page 160)
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Build a picnic
table you can
store indoors

L

Parking a bulky picnic table
indoors when summer Is
awver is prachcally impossibla.
So it sits in the yard or on
the patio 12 months af the
year. Not so with this unigue
[ design. Both lable and
| benches lold scissor-fashion
into an incredibly small
unil which means the whole
thing can be stored in
your garage or basemenl
with room to spare. And)
if made of redwood, the lable will last for
years, To oblain plans and instructions for
building this stowaway table send $£3.95
o Popular Mechanics Plans Service,

Box 1014, Mew York, N.Y. 10101. 282
Populsr Mechanscs 13 § Publcation ol Mesrsl Magannes. &
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GET GREAT PICTURES WITHOUT BEING THERE (Continued from page 158}

the wing, as an aerial aiming guide.

It's important te fly the model as
smoothly as a real plane; tight turns
or & bouncy ride play havoe with the
auto-exposure meter needle and in-
troduce blur.

While many of Hux's shots are
ground views taken from the air, he
also takes air-to-air shots of other
model planes. Frank Heppner, a
zoology professor at the University
of Rhode Island, goes one better and
uses an R/C plane to take movies of

geese in flight.

Equipment for aerial photos

Hux settled on a rangefinder cam-
era for financial reasons, but it's by
noe means the only type suited to R/C
photography. Small, light SLRs
with auto winders eliminate the
need for a lot of the tricky servo
hardware, and offer a wide zelection
of lenses. They require a more pow-
erful airplane, however. Where &
rangefinder might weigh 15 ounces,
even the Konica F'S-1 with built-in
winder weighs 27.5 ounces. One of
Hux's objectives was to keep the
project simple and affordable (plane,
controls, cameraand extras came to
about $550).

Don't forget 110 cameras, either.
They are lightweight and some have
built-in advance. Their small nega-
tives may make dissappointing
blowups, though,

SLREs aren’t the size limit, by any
means. Some modelers have sent up
8-mm or even 16-mm movie cameras.
A scientific group studying under-
water archaeology around the world
uses an 8-foot-wingspan model plane
to loft a motorized Rolleiflex 2% x
2V camera with a 100-frame film
back.

The group's usze of BR/C photogra-
phy was a first in the history of
underwater archaeology. With it,
they've been able to locate ship-
wrecks and artifacts as far as three
miles offshore.

The Rolleiflex isn't an auto-expo-
sure unit, by the way, Exposure is
set according to the instruction
sheet that comes with the film pack-

age.

Robert F. Marx, a member of the
underwater archaeology group,
says the R/C plane has become a
serious =cientific tool. He's been on
many expeditions, both on land and
at sea, that were so remote that full-
sized airplanes were unavailable or
prohibitively expensive. And in
some mountain valleys, real planes
can't fit, making models the only
alternative.

Other researchers are using R/C
models for purposes like plotting

180  POPULAR MECHANICS

flood lines and mapping. Peter Mil-
ler, a British archaeologist, is trying
to develop a technigque to spot traces
of underground building remains
from the air. The theory is that dur-
ing hot, dry weather, the grass
above a sunken building dries up
first, causing a faint yellowing that
is not obvious from the ground.
From above, however, the building's
outline should be fairly easy to
detect, especially with appropriate
filters to enhance the color differ-
ence,

Model planes aren't the only way
to fly with R/C. A helium balloonora
parafoil will lift 8 camera. Kites are
another option—not the flimsy kind
found at the drugstore, but large,
sturdy ones. A British company,
Cochranes of Oxford Ltd., makes a
kite specifically designed for photog-
raphy. It claims that if the wind
drops suddenly, the kite will float
gently to the ground without jarring
the camera.

Of course, there's no reason re-
mote-control photos need to be tak-
en from the air. Wildlife lovers can
use R/C to be safely or unobtrusively
away from their subjects. Cameras
have been mounted all over cars,
boats, airplanes, hang gliders, bob-
gleds, surfboards, skateboards, skis
and even people’s heads.

If you plan to use modelers' R/C
gear, make sure your transmitter
frequency won't interfere with oth-
ers in the area. Using nirplane fre-
quencies for ground-based opera-
tions could send a nearby model
plane spinning dangerously out of
control, Also, only use as much pow-
er as you need; keep your antenna as
short as possible.

Remote-control photography can
be as simple as cocking the self-tim-
€r 0Tl YOUr CRmMETa or as complex as a
multichannel commercial radio sys-
tern with a three-mile range gnd a
mega-price tag. The more gadgetry,
the more difficult shots vou can
take.

Low-budget rig

But, as with so many other en-
dervors, fancy equipment is no sub-
stitute for imagination. Julian Whit-
tlesey, for instance, who makes bal-
loons for archaeological photogra-
phy and has access to the finest
remote-control equipment, designed
a “shutter release.” He ties a string
or thread around a matchstick,
cocks the camera's self-timer and
jams the matchstick between timer
lever and camersa body. At the prop-
ertime, the thread is pulled, the tim-
er goes off and the shutter is tripped.
Total cost: three cents. ™
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WORK OF ART IN WOOD
{Continued from page &0)

grade (or head for the scrap bin),
Select a “useless” pitchy piece of
pine with large knots. However, the
knots should be solid, because they
will be sawed into thin %= x 2%-in.
slats. Loose knots will fall out.

Use the drawing (page 165) as a
guide for selecting and cutting wood.
It suggests spots for positioning
knots, slat size and wood type. The
minimum thickness of the boards to
be sliced is % in. I find that the first
and last slices are usually waste,
This leaves the two center slats for
use. Keep the slat pairs together
after you cut them.

When you cut the wing siats, place the

fenca to the left of the blade for con-
trol. As stock passes the biade, pull the slat
with your left hand. (Saw guide is removed
o improve clarity of the photo.)

wing adjustment board betwean the
and move them untll board |s centersd.
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After glulng dowels In the wing holes, place
the wings on 2x4 blocks with the top cor-
nera of the top slats touching. Place the

To make my butterflies more vizu-
ally exciting, 1 use different, often
contrasting woods on the lower wing
slatas. Redwood has become a stan-
dard because it's attractive and easy
to cut and sand. I also use aromatic
cedar because of its large, beautiful
knots. Sugar pine, however, can be
just as interesting.

Setting up the saw for slicing
requires some thought. Although
the rip fence on a table saw is com-
monly placed on the right side of the
saw blade, I find that for sawing thin
slats, I have more control if the
fence is on the left side. However,
with some saws, this isn't possible,

If you can set up the rip fence to
the left of the blade, hold the wood

- -._
A L
¢ = ! d f\
- R %,
F ol iy

Separate the pairs of siats baginning with
slats L. Move the top siat of the palr onto the
left wing arrangement as If you are opening
& book. The other alat is for the right wing.
Palrs are mirror images.

After the wing-adjustment board s cen-
tered, draw a pencil line on the top slats on
both sides of the board,. The lines are bases
of triangles that are cut off,

against the fence with your left
hand and use a notched push stick in
your right hand. As the slat comes
through the saw, retrieve it with
your left hand to prevent the slat
from jumping backward. Remember
to wear eye protection when you
work and stand to the side of the
fence, not in line with the blade.
Important; If the slot in your
table-saw insert is solarge thatacut

2% a gift. However, the butterfilea cannot ba made
for sale. Or, you cen purchasd & completely con-

structed butterfly by sending 5110, postpaid, o
Brigga Bugs & Butterfiles, 17 Dalton SL, M-

Mass., 01550, Afer December 1982,
write for the price.

p— B —

After respacing and lightly marking the
wings, join siats together with white glue,
Secure seams with 3-in. spring clamps.

Cut the right wing, using the jig as shown.
When cutting the left wing, reverse wing
position so that bottom siat L is leading.



To join the wings, rest two wood blocks
under each slat G, so that the wings align

perfectly at the joint. Apply glue to one wing
and press the two together,

The antennas are & 32-In. length of No. 10
solid copper electrical ground wire bent In
two. Bore two Vie-in~dia. holas in the body
and insert the wire ands inside the butterfly
body, going outward.

slat would fall between inzert and
blade, make a plywood insert with a
thinner slot,

I uze a hollow-ground planer blade
to reduce the amount of sanding
required. Although a planer blade is
not designed to rip, it will work well
if you keep it very sharp and push
the work through it at a slow feed
rate.

If your table saw can't cut & 2'%in.
thickness, cut partly through one
gide, then flop the board and finish
the cut. The slats should be thicker
than #sin. to allow for extra surface
sanding if you must make two cuts
to slice the slats,

Before you arrange the slats into
wings, draw the butterfly pattern
full size.

You can dothis by making a grid of
1-in. squares on cardboard and
drawing in the butterfly. Then cut
out the pattern.

After you've cut a large selection
of slats, select pairs with knots simi-
larly placed to those on slats G, J
and L of the pattern. Then, you cut
these slats to shape, using g8 band
AW,

Arranging slats into wings
Following the pattern, separate

the pairs of slats and lay them out

into two wing shapes on a work

Insert four “-in.-long staples scross the
freshly glued seam. Turn the wings over
and staple twice across the seam. Then, put
tham back on the blocks to dry.

Notch the top wing sials to sccommodate
the butterfly body and then test-fit parts.

table. (See the second photo on page
162).

Begin with slats L. Move the top
slat as if you're opening a book and
place it on the left wing arrange-
ment. The other slat of the pair goes
into the right wing, face upward. In
this way, the wings should be mirror
images,

After yvou've made the wing ar-
rangements, stack the slats in order
in two piles and secure each stack
with a rubber band. Mark the left
and right wing stacks in pencil.

Sand the top side of each slat with
8 120-grit sanding belt on a station-
ary belt sander. As an alternative,
use a belt sander or sand the pieces
by hand. Be sure to keep the slats in
order.

Turn one of the piles upside down
on the work table. Align the slat
ends nearest the body of the butter-
fly and bore a s-in.-dia. hole, 2 in.
from these ends in the center of the
slats, Insert a ¥ * 3-in. bolt with
two washers through the hole; se-

HOW TO ORDER A
BUTTERFLY PATTERN
You can order a full-size pattern of the buttartly.
Sond check of money orded lor $4 50, payable 1o
Poputar Mechanics, to Dept BT, Box 1014, Radio
City Station, Maw York, N.Y 10101 Allow three 1o
four weeks for third-class madl delivery. For laster,
lirsi-class mail, add 50 cents

After cutting the body to rough shape on a
band saw, round and shape it on a table
gander; or usa a drum rasp In a drill,

'-_..,

& 8

Uua hot-malt glue gun and plenty of glue
to attach body to wings. Hold body while
the glue bonds—about 60 seconds.

cure the stack with a wingnut. Fan
out the pile again and space the slats
evenly. Then tighten the wingnut to
hold the slats in place. Repeat the
process on the second pile of slats.
Be sure that the second wing
arrangement is & mirror image of
the first.

Place the full-size pattern over the
left wing arrangement. Use a soft
lead pencil to outline the pattern on
each wing. Turn the pattern over to
do the right wing. You can pencil the
interior curves freehand. However,
you may want to revise the design
by making other interior cuts to
reveal knots or interesting marks on
the wood.

After marking the wood for all
cuts, use pliers to tighten the wing-
nuts on each wing stack while it is
still fanned out. Cut the wing outline
on a band saw. To cut the interior
curves, loosen, but don't remove, the
wingnuts and collapse the wings.
Swing each slat out of arrangement
and cut its curve on the band saw.

I like to finish-sand all of the
curved edges by machine, leaving a
slight bevel on each edge. This
makes the lines of the butterfly
more flowing. You can also obtain a
beveled effect by hand. Carefully
bevel the inside curved edges with a

(Please turn fo page T65)
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ORDER TOLL FREE 24 HOURS A DAY
800-854-2003, Edt. BGY
IN CALIFDRNIA D!HL\"
1-800-522-1500, Ext
IN ALASKA AND Hl.'lmll IlHL‘l"
BOD-854-2622, Exd. 868

@Puzh button gnfoll swilch with
profeciive

with adjustable tension.

A free clgaratts lighter
sdapler snd spacisl 50
watl 12 voli bulb for
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| HTH CAVALIER STREET, WOODLAND HILLS, CA #1364
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Payment | Certitied or bank check 1 Monay order
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[ MasterCard
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All rights reserved.

< 2
H ?\

mation and 170" laft-right movement

w Loss-prool nut holds cage

wnd makes lor eazy bulb replacemant

30-DAY HOME TRIAL

REDUCER éon'poﬁn

22763 CAYALIER STREET. WOODLAND HILLS. CA. 91364

It's Not Just A Tool,
Staniev.

$29*

ol orange Hme cord with Mhres
pronged melded plug.

Durable, plaslic cage with lop hinge

in place

MONEY-BACK
GUARANTEE

it's A Pivotlite

Easily mounted to any magnetic surface of hung Tram any con-
wenient poini, the PIVOTLITE is more than just for the garage.
Durable, impact ressslant construction and attractive styling
makes it the most functional light availabie. No matter how Tight
or awkward the space, Pivotlite can be swivelled to give the
maost light possible. ' Hands Fres™ operation makes any job
rater and easser to complata [t ﬂﬂl I'Iul'lg L an an nld-
fashiomed portabhe light thal just hangs there. Ordar ihe light
that works fof you. PIVOTLITE. SATISFACTION GUARANTEED
OR YOUR MONEY BACK IN 30 DAYS.

Conamsy Bepod L
FREE with any arder! The 1981
Consumer Reparl on'this and other
Innovative dems availaole from the
Reducer Corporation
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WORK OF ART IN WOOD
{Continued from page 163)

whittler’s knife; then sand by hand.
Bevel the outer end of each slat with
a sanding block.

Gluing the wings

To glue the wings, fan out the
glats. When the wings are symmetri-
cal, retighten the wingnuts. With a
sharp pencil, draw lines very lightly
along the curved edges of each slat
onto the slat below,

Loosen the wingnuts and separate
the slats. | use a pump oilcan to
place a continuous bead of general-
purpose white glue along each slat.
(A new container of white glue with
atwist-off cap also lays a fairly clean
glue bead.) Run a thin line of glue
just behind the pencil line on alat L
of one wing. Position slat K over it
and secure with a 3-in. spring clamp.
In most cases, one clamp will bridge
two seams. Continue this process
and retighten the wingnut of a fin-
ished wing with slip-joint pliers.

Ji3 PARTS ARE

OF 3/4" PLYWOOD:
ASSEMBLE WITH
dd FIMISHING
NAILS AND GLUE

SawW BLADE

T anan-'—""'"]

GUIDE BAR POSITIONED
TO LINE UP SAW BLADE
WITH FRONT EDGE OF 1G

wOOD GUIDE BAR CUT
TO FIT MITER-GAUGE GRODYE

Jig holda & wing at the proper angle for
making & cut where it joins the other wings.

Then apply glue to the remaining
wings.

When the glue has dried thorough-
ly, remove the clamps. Remove the
bolts and rebore the holes with a Y-
in.-dia. bit. Glue a % = 3-in. wood
dowel in each hole; cut the ends
flush with the wing surfaces. Ar-
range the wings on four 2x4 wood
blocks with the centers of the wings
touching. Center & ¥ x 3% x 18-in.
board between the wings. Adjust the
wings as needed and draw & pencil
line on the top slat along both sides
of the board.

The band-saw jig shown aids in
making the angled cut on each wing
at its attachment point. Don't try to
cut these angles on your table zaw,
because the wings are too fragile.

To use the jig, lay slat L of the

;"‘N 318" -DIA. FASTENER HOLE BORE HOLES FOR
R [LPER WING) | ANTENNASAFTER (—
b [N TEMPORARY FASTENER: SHAPING BODY
— TTE" DIA, x 37 BOLT WITH
i A | N 7 WASHERS AND WINGNUT: :
< PERMANENT FASTENER: .
g o L | YDA x T DOWEL \
S !
. ] '--._H\_ i', rap s
o Tl ] view] [F
—1__ | “\ . MUY \i ,$: y ;
\ o SRSSNgh3 TN
| g A TEEET T
T EE T T+ 17, @ 1 AN
___._‘_,.-*’ ,-"'":/f /f.r ] I
- 2 _— L / / Ir' EE |
N AN LA L g8) ]|
el AV AA
e " " ¥ —
Zdmup r/ /TS
JOTN WING
SLATSWITH r j |' §
WHITE GLUE | | = \
I l'.lll ‘\
e Wi
N ]1 I
:';grewmn y g ,."[J‘ I' I{
RIGHT WING)— VN [k - /l | 1
J0IN TOGETHER 7 7
WITH ALIPHATIC / ]
RESIN GLUE AND !f ",r
arf | MRV OUTY },f’ p
f"
Laifste] i SIDEVIEW FRONT VIEW
EACH SOUARE=1" | BODY: M
JOIN TO WINGS WITH - f—
\. Lz’ HOT-MELT GLUE
5 10 5" HESEE
TOOLS AND EQUIPMENT MATERIALS LIST—BUTTERAFLY
You'll need a 10-in. table saw with 10-in. hollow- Key Wo.  Sies and description (uss)
ground planer biade; stalionary belt sander with 60-, A 2 % = 2% = 17 pine (wing sisl) wah 2°
B0-, 100- and 120-grit belts; uler; band saw with - .y “:‘“ﬁzﬁ:?;:“;:m
in. Diads, four teetn per inct: porable o witn ¥6e. T 2 4007 200 T 18 KRNSO
mmbl?m 1;4?-ﬁummnwui- o z e % 244 x 15" pine {wing sial}

; whitter’ ; ~deep gouge: fingerpump  E 3 34 x 2% x 15 pine ala)
olican (lor white glue); sixeen 3-in-wide spring F 2 M:azu:wpﬂmm
clamps, taps measure; heacy-duty stapis and a 2 am v W o 1T pene (wang slat) with 2
5 staplos: prevnatc drum sander (F avel: hnat 1% from
ﬁmuw'bﬂwm'nﬂigm H 2 ""l”m“'mm;ﬂmm

; i : 1 2 W= 204 x 107 reawood (wing s
slitute; hot-glue gun; brigbe-brush duster; hammer; J 3 I4s = 214 x 24" cadar twing siaf
sandpaped |n 120, 220 and 400 grits. mrwm.urlﬂm-s

K 2 =2V = 2 mdwosd sla]
(S h:xl'&kirmmm
right wing on the front triangle of M 1 2% = 3% = 17" pine {body)

the jig; center slats on the back tri-
angle, Line up the pencil line on the
top slat with the band-saw blade.
Hold the bottom slat firmly against
the jig and guide the wing arrange-
ment past the saw blade.

When sawing the left wing, feed
the bottom slat L into the blade first,
Hold the center slats on the front tri-
angle,

Glue the two wings together at the
angled cuts you've just made. To do
80, position each wing on the 2x4
blocks and align the parts. Lift one
wing and apply carpenter's glue
along the joint line. Press the wings
together.

Insert four ‘ein.-long staples

Mise.- 32, No. 10 solid-copper ebpciical ground wirs {anisn-
nas]; o Yea"-gid. » 37 Dofa with four washers and wo wing-
nats (Iemporary wing lasleners); two " =0, « 37 doweds |ped-

across the freshly glued seam. Hold
the wing together where the back
lower slats meet and turn them over.
Insert two staples across the seam
on the back side. Replace the wings
on the 2x4 blocks; let them dry.

Making the butterfly body
The body of the butterfly isa 2% x
3% » 17-in. piece of solid, pitch-free
pine. Draw the side view shown on
(Ptease v fo page 166
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WORK OF ART IN WOOD
(Continued froom page 165)

the 3Vi-in. side of the block and cut
out on the band saw. Next, draw the
front view on the 2Y¥-in. surface and
rough-cut it on the band saw.

Shape the body on a stationary
belt sander. (Or rough-shape with a
large-size drum rasp in a portable
drill; then finish by hand.} Turn the
body back and forth against a mov-
ing 40-grit belt using vour right
hand; control the stock removal with
your left hand.

Shape the head and back of the
body with the belt coming toward
the workpiece; rotate the work to
shape the top and underside of the
tail,

Once you have arrived at the basic
shape. change to a 120-grit sanding
belt and repeat the process. Finish
sanding by hand. If vou have a pneu-
matic drum sander, do the finish-
sanding on it. Otherwise, sand the
parts by hand, using 150-grit sand-
Paper.

The antennas are shaped from a
single 32-in. length of Ne. 10 solid
copper electrical ground wire, bent
in two. Bore two ¥s-in.-dia. holes in
the top of the body and insert the
wire ends from inside the body
through the holes. Curl the wire
ends ontward until they form nearly
complete circles. Heat the curls with
a propane torch until they're red
hot, then flatten them with a ball-
peen hammer over an anvil or a
heavy, metal substitute.

The wing= are mortised to fit the
body. In the center of the wings
where the slats come together, carve
the same angle as the one on the
inside of the body. Chisel a notch in
the top slats of both wings to accom-
modate the body. Use a hot-glue gun
to attach the body to the wings. It
will bond in 60 seconds while you
hold the body firmly in place. Use
plenty of glue.

Finishing the project

Remove all exposed glue with a
razor-sharp knife. Hand-sand all
surfaces with 220-grit abrasive.
Dust the butterfly thoroughly with
a clean bristle brush. Apply a coat of
interior varnish to all surfaces with
a bristle brush—keep rechecking to
make sure you leave no drips (sags).
Let the piece dry overnight; then
sand the front of the butterfly wings
and the body with 400-grit sandpa-
per. Dust thoroughly and apply a
second coat of varnish to these
sanded areas.

To hang the finished butterfly,
simply drive a nail into the wall. Set
the V at the wing joint onto the nail-
head. .|



Quick and easy
front-door replacement

Before Installation, read instruction booklet and make a complete parts check. Door comes
complete with a frama (jamb). including stops, weatherstripping end a strike plate.

I nstalling a new front door is usu-
ally a job for a professional car-
penter. But the Stanley Works, best
known for its popular line of hand
tools, recently began offering steel
replacement entry doors which are
engineered to fit existing wood
jambs. Both frame and door are
steel, with the latter having a foam

1 Take care when removing Interior trim
s0 you can reinstall it over metal door
frame. Otharwise, Install new moldings.

core, plus both magnetic-strip and
compression-type weatherstripping
for improved insulation.

PM's test installation of a replace-
ment deor took approximately six
hours, not including installation of
new interior trim and final painting
of both door and trim. Since the

(Fease b 1o page 168)

2 Remove and diecard old threshold. A
new one comes with door frame. Make cut
through 8o you can remove tha threshold.
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rugged Popular Me-
chanics air compres-
sor. youll get one of
the most versatile shop
tools around. It's a
tough workhorse that
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never dreamed of do- SeSeREEE

ing before — riveting, send-blasting. spray
painting, inflating and
countless other proj-
ects, And, unBike ordi-
nary compressors, the
PM air compressor can
evacuate your car's air
conditioning system,
But best of all, it's af-
fordable. With plans
from the Popular Me-
chanics Plans Library,
you can build the PM
Bl COMPrEssor your-
self and save up to
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o £

Send today for your
Popular Mechanics Air
Compressor plans, and
add a new dimension
to your workshop.
Only 55.95 (add 75¢
for first-class mailing),

L f 1 F f fF F R B 7B |
Scnd check or money onder to: i

Alr Compressor, Popular Mechanics Plans Library,
Box 1014, Radio City Station, New York, NY 10101,
{hake checks payabile 1o Popeler Mechanics. b

Please send me sets of Popular Mechanics air
compressor plans at $5.95 each (add 75¢ each for firs-
class mailing). | enclose my check or money order

Name
Addres
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Cley Srale.

Flegs Ellow ol W iy wicke for debivery.
Popuslar Mecthanis & i it of Meard Magnoioes. 5 Bisi
sion of THE HEARST CORPOSRA THIN



FRONT-DOOR REPLACEMENT
(Contnuad from page 167)

house is over 40 yvears old, the jamhb
had become distorted through set-
tling and overpainting. Refitting
such jambs is necessary, using a
Surform tool or plane and shims sup-
plied with the door. This may add
approximately one hour to the time

_. i 3 I i
3 Use a Surform tool or plane to remove

Irreguilarities in old door jamb that might
hold new door frame away from the wall,

4 !

5 Use shims between jamb and frame to
ensure a snug fit and to bring the jJamb
plumb. Nail shims over the mortises.

T Mall the door frame to the Jamb, using
1%-in. naila provided In the kit. Predrilied
holes make this an sasy step.

168  POPULAR MECHANICS

the door installation might normally
require in a newer house,

The photos on these pages show
the basic steps for installing a
replacement door system.

The step shown in photo No. 5
requires the most care. As the door
jamb must be square, use a level to
check the vertical jamb members for
plumb, Use shims to bring the sides

X L
d WNall furring strips 10 an unrabbeted

jamb. The outside edge of the new door
frama then abuts these strips (stops).

6 Atter all fitting adjustments are made,
lay & zigzag bead of caulk across the sill.
Then, permanently install the frame.

o
T M _)
h%‘
o . i
. N

8 FRetainer brackets hold unit firm for
instalistion. Remove bracket screws. If the
frame Is square, door opens easily.

to plumb, as explained in the
instruction booklet. Some shimming
may also be required of the header

9 Install 11 screws In the sides and top of
the door frame. If the screws are overtight-
ened, the frame could be distorted.

10 Mail weatherstripped stopa (provided
In kit) over furring strips with stripping
compreased agains! door iace, as shown.

11 Weatherstripping should expand as
door s opened if it's installed while sulfi-
ciently compressaed 1o make a tight seal.

and sill in order to make these
planes level.

All shimming must be done with
the final checks made on the door
frame itself, with a apirit level,
before you begin to do any of the
frame nailing.

Stanley offers the replacement
door in two sizes: 2ft., 8in. by 6 ft., 8
in. and 3 ft. by 6 ft., 8 in. The doors
are sold by Btanley Door Systems,
1226 East Maple Rd., Troy, Mich,
48084,

Retail prices start at about $189
for the basie, unornamented styles
and range up to $388 for leaded-glass
doors.

All doors are precut for stan-
dard lock and deadbolt hardware
(not included in price).—Robin
Nelson



HINTS
FROM READERS

On-the-job bench

This light, portable bench does
away with any extension cords,
yet it has four outlets so you don't
have to unplug one tool to use
another. To build the bench, cut
the parts, notching the legs to
secept the side and end boards
and notching the drawer bottoms
to fit around the legs. Make the
cutout for the electrical box. Join
wood members with white plue
and 1%-in. No. 8 flathead wood
screws. Turn the bench upside
down, prebore and attach drawer
bottoms with glue and screws.
The top remains loose.

A double-duplex mounting box
and cover with two grounded
duplex receptacles iz wired to a
threc-wire, grounded extension
cord. Run the cord to nearby pow-
er. When you're done using the
hench on a project, remove the
looze top, step inside the bench
and haul it off.—Robert Udesen

TERIALS LIST—BENCH

. Eire and dascription (usa)
1% 24 » 60" dooe [bench fop)
¥a = 5% = 584" plywood (sides)
o= P = 217 phywood [ends)
¥ x 5% x 217 plywood (paritions)
1he x 1% = 22%° ping (laga)
T ow 224 w247 hardboard {draswer

e wmnnmrs
N‘-MNM—*E :

Removing linoleum

To remove old linoleum held to a
floor by ndhesive, place damp
towels over a section of the floor.
Iron over the towels with a steam
iron set at medium heat. lron
until the towels are almost dry
and the treated section will come
loose; cut and remove it. Scoop up
adhesive remaining on the floor
with a broad-blade putty knife.
—Irwin Ross, M.D.

EnTAarRAmA the
plastic-dom

LET THE SUM SHINE IN . Skylights oMer 5 striking and inexpensive way o improve your
day tme living. Pleasant, eflicienl overnead day-ighting will transform dull rooms into
bright. cheerful, much more livable space. Each Ventarama brings definite solar winbes
heat-gain with natural air-conditioning, Complele package, double domad units fit any
rood, any roofing, and any chmata. Please wrife for free ltaralure.

ﬁﬁﬁflnlﬂl@ln YLIGHTY CORPORATION
75 Channel Drive, Port Washington, N.Y. 11050 (516) 883-5000

£} Copyright 18978, Ventarama Skylight Corporation

teaditional symbigar -
quaiitythathaspacced

the-test of fime. That's tha 2oatity

i canafford with the new Eagle™

Cahiog built by Gaimiman.

ORly ¥399* brings you the latest . : (

deEigiTn old fashioned peace and e Marathon, NY. 13803
et Jut tight for lakes or rivers, your Grumman Canoe

cily T%rp! of thepugh a mountain dealer

. E—— R UMMAN (7 S—
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*Lsgoested Retail Price
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FEBRUARY 1982 169



L)

250
AMPS
12¥DC

100%

Weigha only 15% [bs
Easy' Jual Clamp 1o
Batiery and Plug inte 120V Oullel

Quick Start Will Starl your Engina in Seconds.
Band chack or money order for S50 50 to:
GREAT PLAINS PRODUCTS

PO BOXBMENT Dwia Cix OW TITel

Pgr e

LEARM

MEAT CUTTING

Traim guickly m @ shori weeas ol Toleds
Biar m Sorigh fubure wiih secweibp w bhe velal
mead Bemseus. Ny par (edl-tres joby —
"-‘-""F & FROFTTANLE MARKET OF YOUR
Ol Tums paymasnl plan sveileibs D

punu @van Jak keip Theusmmds of ewmc-

America’s
Quality Kits
For Over 50

Years!

Build a grandlather clock hand-
cralted. semi-assembled, nE
grandfathers in cheery, walnul, oa
ar m v Kils include beveled
glass. Choosa tubular ball or rod
chirmg movements, wilh spun brass
Lady Florenting or Goddess Diana
Lyre pendulum. Hand painled
moon whesls. Wrile for lree de-
scriptive lileralure,

Kuempel Chime Clock Works

Dept. 50621195 Minnetonka Blvd. , Excelsior, MN 55331

PENWATCH
LCO Quartz-Displays hours-Minutes
Running Seconds-Date-Month-Battery
included. Takes Parker size refill. Sil-

vartone.
Charles Benard Ltd, &
Box 324

Millburn, N.J. 07041
$14,95 plus 2.00 for postage and handling
allow 4-5 woeka datvary

SATELLITE TV TONIGHT LIVE {
/

sDISH ANTENNA
*PREAMPLIFIER
*RECEIVER

NS CONPLETE PI'E\'.'-I.IM'ING 399

| S7YTEM WEADY FOA Ty NOORUP —=

SATELLITE T.V. INC.
PO BOE 3618 D P2 |
LAanTakS Fi NIA82

Band $8.55 FLus B 30 wabeira |_

S AL G DR AL L DUl 2 em
CO0O omdim LsE (305 8453840 |
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FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Bullding

Beginners, craftsmen, faremen and
WE::E%“MM
nlmnnn:f gm(lﬂc-gn'l‘u:hl

l:rthln; Leamn how
Reading—Estimat-
@'—udﬂ:apmﬁnideu&uhnm
muﬂmnﬁm rm.:rrplnﬁmu at
or phone
mLLFREE«-m MMpr&-
plmfwuhﬂm]nb—h},;hu
start your own contracting
L] mmmmm
1-B00-529-5050 ExL 10

CHICABO TECH/School for Bullders
1737 8. Michigan Avenue. Chicago, Il 80618

| P22 L7378, H:'lm Check
g, il 80618 " Here []
Plaass mail md & Frea Trial Lasson, Bluspsints
iiders 5 I ‘there 8 no
HAME AGE
ADDRESS
CITY. STATE np.
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ETATE
l IIHI 51,00 FOR E-lTIuLWl'I'-IIJ.I-I.II.EHH:MT COUrrORE
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Bax 4203, New Wisdiof, “‘m
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REPAIR CLOCKS

1 cmy State Iy

e o e e o o o e

$295 SATELLITE
ANTEMNNA (10 FT.)
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NEXT MONTH IN PM

B “Muscle” cars are back and
Detroit is making them.

m Annusal yard and gardening
guide.

® Low-level air combat with the
RAF.

® Duncan Phyfe furniture you
can bulid.

BERVICE: Popilar Marhanics Magasime will,
apan recept from s resder of & complele new ar sl b
mription arder, undertale Fulfillment of that order so s to pro-
wide the firet deltvery to the Fostal Servue within sis o
fwelve mh"m pomne ressen thin cannoi be done, you will be
| neadifed of U isaur dets that will begin vour sobarrip-
tion, u request Tor any Farther instroctions you may have
coREErning your order. Moser sddress mll such orders 22 us st

wlsr Mechanien, PO Box (0064, Des Motnes fows :-mu.

ouwld :mu have any prablems with your subeerpbion, plesss
write Joan Harris, memer Sarvies D“""'“""ir *‘ﬂpul.l.r
Machanies, P.O. Boa 1000, Des Mo i 501 MR
quichent service, pleass anciose -I 1y inked when writing
1 i T WEER FaldWIRg VOLT §

Renrwal orders must B rﬁnu-ﬂ i :In.rl. wighl weslls prest 18

wrpiration 16 sasure tenlinged mrvice

Popular Mechanics

PO Box 10060, Des Moines, lows S0350

Plaase priber WP
Y ES my sibscriplion ko
" POPULAR MECHANICS for:

O 1 year $9.97
OO0 2 years $18.97

Paymentol§____  isenclosed
Bill Ma

Infisl hare
eme [Moase pring)
Adxdreas
oty Sixis Zip

Your first copy will be on s way io you In six o
hwalve weelks, Walch for itf
A publication of the Hearst Corporation
Crarge orders subject to publisher's acceplance

{Abcwe prices apply in U5, & Poasessions onby. ARl gthes
couniries add 38,00 par year)

CHANGING ADDRESS?

I you're planning to move, please let us know al
laast sight weaks bafore changing your address,
Altach current address labal and fill in your name
and your new address. This will serve 0 insure
prompl sarvics on your subscrplion

Send old labed with you nams
and mrw adUrean 1

POPULAR MECHANICS
P.0. Bex 10064, Das Maines, lows 50330
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Popular Mechanics
Indexes Available

1981
just published!

P

You know you saw it in Popular Mechanics
soms tima ago. Well, now you can find it in
seconds! Hundreds of artlcles at your
fingertipa. Needed information “jumps out”
of the back issues of PM with the help of
the indexes.

Bach of those thousands of items that
appear in FM throughout the year are not
only refarenced, but thoroughly
croga-referanced as well You can find that
gpecial article you need in seconds, O you
can find all the articles you need on a
apecific subject by checking mur broad
catagories, such as Owners reports,
Workshops, Solar enerdy, Boats,
Woodburning stoves, Photography, and
many other timaly subjects.

ORDER WOW] Price for sach index is §2.28.
Check off the years required and mall check
with coupon to address shown below.

N _F BN BN N B
Make chack or monsy order payabls to:
POPULAR MECHANICS, Box 1014

Radio City Btation, New York, NY 10101

Please reserve the 1981 Indax and mash It to

m# a8 poon aa it ts avadlable early in 1582

Alsp sand immediataly the [ 1980 [] 1879

O 1eve (O 17y 1878 [ 1976 O 1973
[J 1872 [0 1871 Index as checked

I enclose $2.25 (postpaid) for each index ordered

HAME
ADDEESS

aITY STATE ZIr
Popular Mechanics 18 & pubiication of Hearst Magarinss,
& Division of THE HEARST CORPORATION

NO INVESTMENT!

ANT INCOME!

NEW_SHIPMENT JUST ARRIVED

-=—.— i T e e i S L f e
: SN e 0
*1. 32 Tood SaL G oot V296% mow g

14-Tonl 5ol B L} aim ]
s.mhumm now .. g
Twee 8 Setn [Limited Temg) e
Moty ach Guarasien. Add " dor thippey
gias prdes add Tt Eagor orders ad 4
U5 SURPLUS CENTER. Dwpl 500

Y5 Canman San Antoreg Tesas Tid

Power-Drill Operated

PN

PATIO « PORCH s INDOORS ’ . \k"“""
M :
Splits With 5-Ton Force

24" Logs = Upls 20~ din. .~

4 rrs! or wogd
sbovl Owmara Stegi
stripeture Frame ana
doubla-mige biade
Two-way spliiing
Action 8 BOraw drivan
by your povwer drill

Usa -.':n AW Ihufsﬂs .
o oplianal legs "
Boiny bt xvLrve Lo FRAFF RADCHLIRF
Store snside Quix Corp.
Sﬂmuur.i‘lr[i ATEES
o B

O Ba-P

Order Today,
We Ship Today

NOW
LUXURIOUS, HAND CRAFTED,
NEW ZEALAND LAMBSKIN

SEAT COVERS...
Sizes to fit vans, RV's, fricks
Pus all foredgn and domestic cars.

For cozy warmith in winter. cool comtfor in
sumimer. Shzarlings ofers thess handsome,
experily talored seal covers direct fram the
Southland couentry of Mew Zealand —renowned
for producing the finest lambskins in the world
They'ra | lasting, machine washabile and
mnﬂm:ﬁ to maintain their tailored fit with
Shearlings unique 6 point connector system.
Available in 3 colors: Honay, Tan and Charcoal
Prive $59.956 angle, malchad par 5119.00,
pius shipping

Two 24 hour numbers

Call Toll Free 1-B00-426-4626

of Collect in WA, AKX and HI

(206) 575-9128 p——

VISASMC Accepted » Request our Free Color Catalog
Sheariings of Neww Zealand™

PO, Box BB0ET, Dept. PN-2. Seattle, WA 05188

WELDERS
are among the

HIGHEST PAID|
CRAFTSMEN IN

THE WORLD.

HUGE SALARIES ARE BEING PAID
RIGHT NOW nere inthe U.S., in Alaska,
the Middle East and South America for
experienced pipe welders. Jobs are open
on construction projects. pipelines and
oil rigs. With a diploma from Tulsa Weld-
ing School, and a few months experience,
YOu can be on your way to travel, adven-
tura, and good monay nearly anyplace in
the warld.

COMPLETE COURSE — ONLY 16
WEEKS. Tulsa Welding School is one of
the most experienced and best known
schools in the field We have been training
and helping place pipe welders fof over a
quartar of a cenfury and today our
graduates are working all over the world.

Class pariods are only six hours a day and
you can choose a morning, afternoon or
evening schedule

HOW MUCH DO OUR GRADUATES
EARN? Mail us the coupon and we will
send you a list of the exact salaries at
which our recent graduates have gone 10
work. You will alse gel our high-quality
catalog showing the training ruu can re-
caive and complete course information.

BETTER YET, CALL US right now. We
will answer all your guestions and read
you our current list of available jobs.

Phone [918) 587-6788. Call collect.

TULSA WELDING SCHOOL

3038 Southwest Boulevard
Tulsa, Oklahoma 74107

| Mail today for complete |
| information. e |
Gearithe rren
I Aush me g compiete Nicrmaton packet odiy! l
| rame |
I Addrasa I
' City Stam Ip _|
I Apa Phore | —t i

Approved for traming wndor G bill wsd far BLA Trinin
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MASTER WOODCRAFT CO.
B00 SPRUCE LAKE DRIYE » P.O. BOX 869
HARBOR CITY, CA 20710

YOUR NAME

ADDRESS

oy

PHOME | ]

O WY CHECK OR MONEY DROER

O ¥15a
O MASTERCARD ACCOUNT NO

EXP DATE

SOTZ GARAGE SHOP HEATER

* PROCUCES MORE HEAT THAN 2 OR 3
HIGH PRICED STOVES

= TREMENDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH
LESS WOOD

» BURNS VERY LONG WITHUUT ADDING
WOooD

» ENGIMEERED TO PREVENT DiRUM
BURM OLT
# TESTED TO UL. STANDARDS
= EASILY HEAT YOUR BIG FARM BUILDING

SPECIFICATIONS

*Heating Capacily: 152000 BTt battom dnen
280000 810/ . doubls drurm

=Comstruchion: Do oo frome. Ffue colad. diaft
contral, internal grolt channgl of 13 ga. Theet e 178 in
sheul hingey, ich, oatch of 30 n dest s ora
boits Top Deum Connecion e [ipe oosemny, 4
Fting By, rufs o bols

sGuoanies: -year ol oifer. 10 yedan ogaingt fokse
sUL healing conducted by BF Geamie, Erggraan

PRICE:
DELIVERED FACTORY
TOYOURDOOR  PICK-UP

Top...........§2098 ... .. 51795

WISA AND MASTERCARD RUSH ORDERS
CALL WBOC-321-9892

{INGIDE OHID CALL 1-216-238-502N

or SEMND CHECK OR MOMEY ORDER...
Sorry, no CODUs

FREE info. obout B5-GAL HEATER (SHOWN),

heating water, drying wood, firepioce-to-
woodstove, 15-30 gal. kits also availoble.

534.95 =

Batore you spend 5500 1o 8600 on a
wiood haoter, fry the S0tz Heoter Kit for
under S50 . at our tisk. If (within one year)
YO Son'T ogress it out performs any wood
regter monay can buy, or (within 10
years) If the kit cracks, warps, of burms up.
YOUr moray will be refunded, inchding
shipping chargeas.

Kit converts o 55 gallon drum (not
wppled) info a high copocity wood
purmner. Features large 1P4” square door
opening, cam-lgck door cotch, and
spark-proad design, Patented intemal
draft channel draft contred and airtight
design allow controlled, afficient heal,
while limiting metal tempearatures of
bomel, 1o prevent Durnun.

Use of draft contral alliows you 1o haat
sarge of srnoll oreas, Bosemen? instaliohion
heats your entine home, Greot for your
garoge. workshop, of cobin Top drum
squeezes 0% maore BIUS Mom haat
nammally lost up the chemney. Heavy steal
kit boits togethar quick and easy,

Thousands in use by U3 Ammy, Nawy,
Depts. of Mot Resources, Agriculturg,
Fadergl sfate and local governmeant

ogencies

Sotz Corporation, 13643 Station Rd., Columbia Station OH 44028




BONUS! Pocket" Mall- Wizard”

with hiath book

Get the Right Answers in o Flash Without Paper or Peacill

wmmubﬁuhmnmrm Gres in-
. And he mverse. Phes olfer tabies. tha

zolve tha Ioughes! math prablems in s [ify!

MADE

simrrt LA

Salf
Teacher

New Short Cut Math
0 i A
o WY
...Jor Higher Pay “J.'.‘E‘:'E,":E_';
M one large |

bines all 1he separate sub-
}-u:-—thm-m .ll-nthrl

ﬂl- up’, of meleance. Summary
Dﬂlll"h vanced @ligebra, mlhumwlm Exprcises
progress

wocior analysis, colculus. ireck wour _Cateh e
Tackle any maih problem mes nst Pass chil e
e i you N high wice and job tests. A must ior

3 A Edvifataid . rised josto,

Better than Cable TV —Owver 200 TV and radio
services. Why waste money? Learn the whole
slory and build 2 video system [he family can
enjoy. No commercials, FREE movies, sports
and Vegas shows —worldwide, crysial clear
reception connects to any TV set. Blg (8x 11in.)
book loadied with details, photos 1313

TELLS EVERYTHING! Ba'lis'lal.'ﬂull Guaranteed.

Sond $5.95 TOOAY! Acd §2 00 iov 151 class [alr mad) or call
our 24 hour C.0.0. rush order line (305) B62-5068.

GLOBAL ELECTRONICS,

AMERICAS 7 BEST

POWERTOOL

BUYS

mngs Less blaow, molge Aip lence
Sor pawy shgrimont $8.50 s B
begring modal $12.50 ada’l, Takes
17 hp molpe or lenger, sEandhrd

Dilfies. arachmani
73 'ob Wclory

.m

Changss frgen Pongontal
B0 |
= W BRGNS

BELT SANDER

Precision hadwy didy sander in-
cludes » & = 38 lllndmg basdl
Uses 13 hp or larger molor
V-pulley ditve and o Ri-pul pose
drive spendie Dise sander Socess-
ory, $17.00 addl Milre gaupe

Fab taciory 352,00

VT i g R
1 wpemd puiiey
L ey

5

4 FOOT WOOD LATHE

Do, the job of $150 umil. Tubular
sieel Dod radls, soréew actor &l
sloch Use any sire maodgr. 47 tace

LOMG BED WOOD LATHE
857 wergion of (he deiuve hédvy
duty fathe. has bEN Bediing hive
CEnler i [Al $ otk ahd exlfa haavy

JOINTER-PLANER

47 u 727 Cast iwon and slewl pre-
cEnon ground adjuslabie labies
For planang, jomls, bovels Cuts o
V" depth. Fence sdjusty fom 07

12" THICKNESS
PARKS 127 THICHN

The PARKS NO.
95 is a com
modestly pr ced
planer with mill
planer precision
and ruggedness,
than 50,000

in use around the

THE PARKS WOODWORKING MACHINE CO,
Cept, FM, 1501 Rnowiton 5t Cincinnetl, Oh. 45223
k{ af Quality Waopwarking Mactines Sinpe iaf?/j

nFEnw mn‘ﬂm
HHH‘II'Hﬂll

plate 3450 30 ‘6?-?5

Ibs | ob TACtory

DELUXE HEAVY DUTY LATHE

e hubss 40 Th
tob tciory m

i S" Steel wnwved and dusl
guards Use any motor Precisson

Duul:iu -nmm lubecated Tor life

ball  Dearng  enduskrial mode)

Ibl Lok "?::mﬁ ‘79-

HIGH SFEED
TURNIMG CHIBELS

Setod 3 51100

1on ooy $83.30

R S

Many uses guch i pratsing bodr-
un-w or shafa. conirglied bending
and riveling Has & 4 posian pnwil
and  madhined fack and pinson
driva. Casl iron camal back frama
For rigadily and sirength, 3%" depth

Set ot B §70000
HORIZONTAL-
VERTICAL

7 METAL

CUTTING

I||' BANDSAW
Lise any mire molor

A worlical bendsaw and horizontal
cul-oif machine with  Bulomalic
whul-oN, Cast won body, ball bagr-
e blace guridios, worm Qe reduc-
tion, sdjustable tersion sprng. 3
spsects. With stand and blage 4" x

Thess powar (008 haes no chrome, smbossed ¢

ar any DUheT USeses BxirEs
toals costing 2 19 3 tirmes (he precal And e perlormancs
has beon proven 0 th shops of llerally midions of protess-
onals B SErCE BMA T

Don't be minked by AMT A [ow prces; (hese are guality
tooln They ane full scale, full speed and offer 1op periogrm-
ance and precison Thar gne good reasons why we are
Al fo ofter Such vilues, Mere 3 Dow wit did 1

Engimesrad for simplicity: Alter yaars ol afgineening
rplinmanis, virtuallty ol tha frills have bean pllmmm in
arges 10 Save you money  Fasler mec : Specially
dosipned pulomabe Mechifbag sdupemnend uls casls By
cutting production ims paris: Crdinary karg-
warg ilems repiace custom pars lor anosmous savings
Yoluma: Cwr own foundry. Dur huge mass
praduction lacibises and our large buying
power=—afl heep cosls down. Direct Isciory
purchase! You poois (R awngs Bul ws s10)
offer oast two DEAmilG Quaranisss
POWER BAW: Our il &rbade S8w SofMsd Soem-
plotedy apsambled wilh ground Cast won
fobde sateily guard, spdfter god rmairg guage

A

of throal. 37 1ba. B4%". 137 1ba
ton tacory VG4DB || ror ey $300.00
i In add 1 o el B Iree a8 ol cabinel base prand 1nal
bt iy Do the umambll Afdw you how, with one sheet of 304" piyw yiou can

canvert this saw inlo a Noor model with o beg 37 5 247 1op
Cabaned rp fence onfy 57 50 adddonsl And youw cin Use
WOUP M Baw 10 Cul Oul The cabeinel basal

arano new @ eLecTric moTon
Devedppd & foll 1 Bp, 17 ks Tob leotory
[purchEsnd soparalely §54 55 B46 50

AMT OFFERS TWO GUARANTEES:

COUR 10-DAY MONEY BACK GUARANTEE
Try any ol these power ook and compare | wilh any
gimilar mapching gl any preco 1F not salubisd rafyrn of For
gromEl fo questions eked refund! Yve pay [he setusn
shipgang charges
10 YEAR LIMITED WARRANTY

An M or parts of thasa AT r jogh (ewcepl motor

% CArries @ 0= yaar fim Mm'#‘ll'l'lﬂ'ltﬂﬂ ich becomes
Inoperative for any reason within-10 ysars after purchass
date will be mpaired of reblaced by the laciony with no
chargs b ihe purchiser other than poatags

AMERICAN MACHINE & TOOL CO., 4TH AND SPRING 5TS., ROYERSFORD, PEMNEYLYAMNLA 18468

F = = = BUY DIRECT .

.l.rr-rh'.'.lnllld“] 'l'noll.‘.n_‘DuIL PRRZD

. LISE THIE HANDY ORDER COUPON TODAY == mm == =

Fnuﬂh & lml-_ Royerilord, Pe. 19463
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l O & it arbor saw 552 53 O Long bed wood lathe, §84.00 D wmarnronisl-vartical matal
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This fine Cabinetmaker’s Workbench
s just ome of the projects that have
appeared in the past issues of

The Woodworker's Journal,
Whether you're @ novice of 3 veleran mﬂ
worker, you ll the detaiied drawings
strsctions for all types of pnmlul
including Early Amencan and Comtermnporary fumi-
fure, . clocks, gitts, and much more.
m!rl I!iunli lgmm?chlmumnmgﬁhﬂ:‘
mﬂﬂlj-m li] antique repakr "L |
cabinetmaking technigies

Subscribe now o the project magazine
{hat features 70 plans each year.

!W& WM—EN

or mmq aroer to

RKER '8 mmnmﬂm 12 I

Add bolts and Iove

and what do you ge [\_

A quality
machine that
_,.;t_ . YOU built!

- 7 Tryke Models,
and & Bika
Models. Many |
accessories,
including
bench

SUPER TRYKE

Easy-to-build i
semi-kit saves
you money, En- [
gine is completely
assembled. frame is welded and [ ]
painted. With commeon tools and
our 22° x 34%, fully illustrated [
instruction shaat you just bolt
evarything together and start riding! i
WH vahicles powered by 5 hp to
- p Amarican-made engines. l
+ All have torque converters (no shift-
Ing), four-shack suspension and .
tough, tubular steel frames.
* Can be licensed for streel riding In l
many stalss,
= Can be registared as iarm machin-

For
| exploring, hunting, fishing,
and occasionally even for
B work, these machines bring a
lot of pleasure. I backwoods rid-

ary.
rng is your kind of fun, write today . KH priced from 5479.95 1o $1080.95
{cu' a FREE cofor trochure. to: fess accessories. ]

1Carl Heald, INC. tept.M.22r0. Box 1148, Benton Harbor, Mi 49022

From the Largest Maker of Bike and Tryke Kits in the World — Carl Heald “
l-----.------------l

State in

MOST ADVANCED

0% Charies Ave., Dept. 45 & S0 P, Mine, 55104

IFEEEEEEEEEEEEEN

Now! Get Scarce
Seldom Seen Coins
ONLY $1.00

Three seldom seen coins from Amernca s past
are yours for only $1.00. Liberty "V Nickel,

Indlan Head Cent, & Bullalo Mickel Mow
entirgly oul of circulation, Limit 1 set. Satisfac-
tion Guaranteed. To show range ol our service,
we'll also include price lists of U5, coins and
supplles along with olhes coins which you can
examine and return withou! purchase, Cancel
sarvice any lima. No cbligation to buy, Adults only
Send name, address, xip and $1.00 to
LITTLETOM COIN CO.,, Depl. NCS-34
Littheton, New Hampshirg 03581
Littleton Coin Co.

ITEEEEEEEEEEEEEE
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BICYCLE MDTOH

THE HOME SHOP

Machinist

A brand new bimoathly magazine
for the serous amateur machinist
and the small commercial or
machine shop.

® Projects to build ® New develop- |
ments, approaches and produces \
® A forum for sharing ideas and
information ® A great new shop
partner for you,

. Easy tu Install

* Only Bicycle Motor with
Automatic Clutch.

No Tire Damage.

Easy to Operate.

Beiter Throttie Control
than Rear Tire Motors.
Easy Pedal Starting,

No Rope to Pull.

Can Stop without

Subscnption rates: [USA} $16.00 Engine Kill.
Eqi-!ra};]arbgadmﬁla and other countrics * Fast Delivery

S50 | ollars] VISA or Master :
card orders: Phone operator 660 Tol « LOW COST—§188
Free 800-824-7888 except California. Pius $9 Freight.
Ll;&:;iinmla B00-852-7777 i Send for FREE
The Home Shop Machinist Bike Motor Catalog BM-1
% The Villige Press, Inc.
Post Office Box 966 NORTHERN HYDRAULICS
Traverse City, Ml 49684 | P.O.BOX 1221 DEPT.PM 2

- —- BURNSYILLE, MN 553ar
612-894-8310



SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

-

s 2 4- 95 DELIVERED

« Splits most logs In one Bok-won't

OUR 25th
YEAR

stich.
» No struggling liffing heavy logs up
SPECIRCATIONS o Hgh Brcad pawes solbers,
Waeight: Heod-12 I, (Total * Drop "am, saw em, stand “em up,
weight 1510 and spat ‘am|
Construction High-carbon steal + Forget about lost. stuck of fiying
heod, hardenad edge. wedges.
High strength steal *No gasoine, no set-up. no fake-
handie, donwn
Guarantes. 1-YEAR TRAL OFFER s Mo wooden hardies to repioce,
+ 10 yeors ogainst = Mo gimmicks. Just simpie physics!
faliure. We at Soiz hove Desn making the
Price: $19.95 Foctory pickup, same quist offer for vears: Try o

524,95 Delvered to your door. Monster Maul at our riskl Within one

year, if you o't think [1's the fostast,

ViSA or MASTERCARD RUSH ORDERS loatt tiring rmethod of spiitfing fire-
CALL TOLL FREE 1-800-321-9852 wood, ket us know, and we wil give
inside Ohio 1-216-236-5021 you your money bock Including

OR SEND CHECK OR MONEY ORDER. shipping . . . . Plus, iY's guoranteed
Sorry NoC.ODs ogainst fallure for 10 years

TRS-80 COMPUTER
DISCOUNTS || MEN'S WIDE SHOES SHOES

& Lo Dincownl Paced oh &K Compulam, Prasteis

i gibe RACHC SHADS - TRE-B EQussmern EE-EEEEEE, SIZES 5-13 '{
#® Factony DEEct ® ho Chti-5iete Balws Tas Eotira width foe men wha nasd 1
# Fioll RADID: BHACK v ® Boir Proes Aspweie
# W S Mahnresre :n-::r:-. DMIDOI.IHI'.IH&:[ 1] In exceflent varmty. styling /

MNow can bulld
own Mazon & Sullﬁr“n'

mhmmuﬂlhmlqm

BCOTT TASSO ::IW“ Avaitatis o -7
TTEE W Datess Crse “n-:-:.ﬁ-;;;m:mu--nm ﬁﬁmﬁ w
it

Over 20 gitferen] models

HITCHCOCEK SHOES, INC. :
avaitable in do-il-yoursell,
RUPTURE AGONY Dept 288 . Hinghum. MA 50043 G il
DISAPPEARS.. i doe all ieveis of sk,
When you slip inte & genuine G’:Mim:ﬂ’- Grandmalher,
Brooks Applians! Your Fupture wall. desk. manile and maore,
will be held securely, yet gently. I All solid %" hand-malched
mghsndd-ynwu-knru play. Riln-giried hardwood inwal-
Bend for our free booklet today, : P P—— nm;‘g;t ch?rzy or[:dmmas
BROOKS APPLIANC icare : ER HO mahogany, mperbed preci:
770 Blate 5t.. Ilmhugl?ﬂm mMI " WEEDE FAST- NO HARD WORK OR PAINFUL 1 sinn mowvements and chimes.
I BACKACHE! Solid brass dials Clocks
(] Il yourll gt challenging 1o
make and al @ savings you
e, e ot i o g i [] 1 can appreciate, o, you're
m lnlﬂm. n‘lEtlm 1 ! around . . . don't waste
B tarictios werid's rerest venters u| o ’ nather e, Bulda
reasonable uhu on 1 gelon 350n vam, Itf's
Instructians’ plus r'.'.'n'n'"'.'..;'n.',." B otman | warth the eHart,
inclhuded. Band Tor frea |
Sl Seomy | |. J U m!;unur
new 332 page
& Tillee Fower
! L] |m1 mnc : . caniog today.
¥ aASOLI ERED - EASY TO USE !
mm"i m 1 O Pleass send me you new color

catalog of lop quakty nnllquc el

! 15 DAY MONEY BAC muLPEHmn

Quction ciocks | can but

D lanciyse 5100 Inv rq"un']

I WRITE TO AGCO PO BOX TS IJE_P‘TF
I SOUTHAMPTON, PA 18588

|
|
I
I
i
|
I
I
I
I
I
I
|
I
I
I
|
I
iooking for the finest clocks |
I
I
I
I
I
I
I
|
|
|
I
|
|
I
|

]
]

i I Narme

§ MAME i

1 ] Addrass.

bl )

ey [] City/Slate Zip

l ]

Dorate : Mason & Sullivan Co.
- |

P —
1 For Bush l:-gr.-\.gug I;H' L:hrll.-r: Caanl 283475055 Dept 1126 Oslerville, MADZESS

- —— - | LA TR o T R Py e S -
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You can have this incredible

catalog of unusual technlcal L)
books just for writing! s f

Discover hundreds of top q manuals, paperbacks, li ¢~
textbooks, and indusirial hand on lathes, Inver- liT
ters, wind power, waler power, machine fools, foundry,
steam engines, precious metals, methane, welders,
homesteading, crafts, electronics. woodworking, black-
smithing, aliernator secrets, three-phase motors, small Jy=
business and much, much more! This is the most excil- ﬂl
ing technical mailorder bookstore everl g
i‘.ﬂ

#Learn how to bulld a furnace for less than $10 that
will melt aluminum cans and make castings using
grocery store charcoal,

*Discover a brand new picture book of exolic lathes IJ 5
and milling machines from the 1880's.

*Convert any small car to electrichy. Convert 1o LP 'Eg
gas, charcoal, wood, alcohal, hybrid-electric. I

ELTI ES
JOKES

Dagt VI, M
T T I T T T 1 rTI1

ish

Hydrauvlic Log Splitter
PARTS ALSD AVAILABLE TO "AUND YOUR Owh
g 10117 tons splittieg force
't:mn nll:luut & new book revealing the secrets of the mg o Faut ngdetting cycle | 10-use, |
n mehing cupola furnace! =
= Discover Inmcﬁglll how-to books on how 1o bulld a = indsgpbongen s
Er:ch-hn metal lathe, shaper, milllng machine, =3 g
rake, and morel
*Superb collection of windpower books! Top rate H 2
line of foundry books. Lots of ""how to.”
*Top rate technical school rextbooks on hydraulics
*Superb books on wood stoves, hydroponics, do-i-
yvoursell patents, prospecting. simple radios. dome
homes, watch repair, high mileage carbs, heal
pumps, suppressed inventlons and more!

This is not a book clubl Just the best books from the
best publishers. Buy only what you wani, when you
wanl. We supply quality. Write for 2 caralog, and see
tar yoursel.

sent first class. Send 54¢ in stamps 1o cover
postage (US & Can), Foreign alrmall — $2.

Dizcover the best technical bookstore by mall cverl
Write for a catalog toda

Seiini loge vp 1o 14" long

Powertul 3-stope hyd. panp

Detenl contioi walve returra

1o mewtral outoenaticolly -

- s L Lol
" Sphr-nodhrﬂwmm sehit hoga
lor predil. sermn morey on rewioh Bus
trum Finett qualivy comparan,

s " UPULD-TOUS-OWN". Sove Monerl Tep

: w  Tumlity Componenty of lowen prwes. Ser o
S iy cotlog 100'% of sthar s, B3G SAVINGS!

=mmna
ndsay, PO Box 1
[ Send your new catalog. |

Lind
I Name

Address

city

] '1'\"-_:_!5011-1 jusal sell informahion’
We Manufactiure Hardware!

Good news travels fast and sounds great
when it’ sﬁm:pmmm—;;aﬂwdmmw
speaker systems handmade for your car and
featuring polyprogylens woolers, custom

IDl,-ptCmEL}']SN.WWay
Seattle, Washington 98103

Buy bafore Dac. 31, 1881 & mecelve
ﬁn‘l' ﬁ;\EEhrSH FHEE"PTCHI.-
your fitarature
Sheet Metalworker Bulletin [ 5700 on i AmTIRERE e pren o e
P |Fibed. 10 g imin’ Floph gl il e s gy |

m PACIFIC ONE CORPORATION &;c;gm:s '
410 W, Preific Coas! Hey. Suite K203 -
Nowport Beach. CA 62663 (714) 845-5062 %h

Find twice the treasure. . .0 —

e e e e
AEMOVES VOCAL FROM MOST STEREQ DISCS

Tew Thompaon Vocsl Esminator o ctudly Py Mol o

Phora [A04) 4931258 COET 5 0

~AMAZING <~

X~ DEVICES other valusbion and H 8 e W E
= e - . AND A FREE CATALOG EALLTOLLFHEE
shockwave and imvisitls FORCE FIELD genars- g e oy S M Mt 1-800/547-8911 PA-2

muﬁmmmmmm from SE8.86.
WHITE'S ELECTROMICS, IMC. 1011 Plsasan! Yalloy Fel, Besal Mome, OR 57308

PLUS INFRASOMICS, ULTRASOMICS, EMERGY ‘ o SPAHE TIME GASH
CHEMICAL and PERSONAL CTION and - ‘ e, ™ Assemble 18 hp Big Whesl Tractor K for
DEVICES. SEND $1 lor catmiog of plans, wis ard complst- » .-f:’ Bz i ] yoursell of resell Bof prodit. Factory direci
o imms lo; = pavings J0 sfinchmenis — 57 mower, plow,

loader, backhos, srowhiowsd sie Calalog,
T5E "Bulid-it-Yoursall” Plens. §7 [retunced
o any purchase).

Streck Kit Dopt PMZZT Cedérburg, Wis 83012

P.0. Box 716, Depl. M8
Amharsi, N. H. 03031




MOW! Brand your own name per
manenlly &R wood
and lpather hand-
crafisl Simple lo
uge. Long lasting

U L approved olec-
trie handie, Brands full name, Guaranbeed,

CRAFTMARK PRODUCTS, INC.
P.0. Box 6308- P2 Marietia, OA 30065

el b
heond Binde his SAFETY LOW
proven scouiemial o E L
wrwel Nl SOILTO N8 Bxdwidrn
il lmer DF MEOKEN 1IN 0 YEARY
WE WILL MEFLALE AT M
CHARGE! Use M dam, mossy
ek i wel plesssd, Add TUv

".51.95

a bul des F

|*‘1;u|. Tlltl-tv I':I.-:. = 4".51.9%
—rnl

Lruu'.- e £ A0 Mﬁ

:-"‘I L] "_l":l-lrl'“r;:‘:l' Murdy Leailer Belr

Cuses 31,25 ea

Mull umden aaip

Men- Women' Make Money In Your Own Home Business! L EREE

"] STARTED WITH $100 LY

AND MADE MILLIONS
IN MAIL ORDER”

You can make a Mail Order Fortune much easier today. | want to help
you but: If you are looking for a get-rich-quick-scheme. .. please turn the
page. | did not get rich overnight. But I can tell you that within a short 0
time in mail order 1 was making more monéy than any of my friends. The
millions came later, , . and | owe every penny of it to mail order! I you
are ambitious and wllll'lg to follow directions. . . [ will help you get start-| B L MELLINGER

ed on your way to mail order success! fm' m{‘:’.
Mhad Qe Enpert.
YOUR HOME reveal my Dvop Ship Flan that stara 1 iarind in Msil Oveber s
MAIL ORDER BUSINESS you with little or no prndul:t imreests Ao yoars g, part tima
it 5 eoar hapirs 3 wieck gime af the stape]  Ment. Buy one &1 & time or in quanticy. i my II'IF-I' o lew
n branch cur ineo fi Hmrr:l.up present 1000°s NEW PRODUCTS than 100, | ducoversa
tncome while sdding welcome “second ine EVERY YEAR Tocroté 12 Mtk Mail Dvdar

come.” Use Mail Order profits for travel, mav With my Flan you get free Member: | pay big. Todey my besi
ings, education, retisement. [t's up to you. ship in International Trader. Vast waotld | nes empire sgdna the
I learned lnn.; ago the muccess secret in wide orgamization keeps you supplied | globe. . 1,253 scrm of
Mail Order i packing the right prodyce. 1 with new products every month to sell | land, olfice buidings,
teveal in my Free Course ) vows your prod- by mail or other ways Memben alsa warshouser, My  Fias
uct must pass vo be & Mail Order winner! 171 sttend my personal seminars held in | 10 you me My ecped
show how to make op simple lictle ads thay  citbes near you, Mail coupon for Course ince 19 make & lewl
biing bn ardersand :uﬁ. Everything [ tell you and home business report. No i:h.l.anr sart in youl own big
is based on my own siccess | know it works, obligation. Mo salesman will calll Find | profit hame busines.
BUY BELOW WHOLESALE nut what Mail Order holds for youl
FOR BIGGEST PROFITS
et L= e DR FREE MAIL ORDER COURSE COUPON
the world searching out new impores yoo

un.lmrn Into quick profits. Seart with 74,221 ' The MELLINGER Co., Dept. T2252

arts. Desl in one of man
B-ur B-tlnw 'lul".rfnlu.ﬂr ditact T mmL 6100 Varisl Avenue, Woodland Hilla, CA 31367

an I-lw h “Hl H

by = ding. mriges wa

parta, Wits, englnas,
i priibi el

llﬂwwﬁm g bos
lllkﬂh.lml L

“SESA REPLICA"
Wl appearance - sporplane handling see story
January ssue slarting on page 79. Compiels inlo pack
£5.00, Complate blueprints $100.00.
AEPLICA PLANS

307-5880 Fremlin St.
Vencouver, B.C., Canada V&P 3X3

LEARN BANDSAW BOX
TECHNIQUE FOR FUM AND PROFIT

Mg il wiue bandsam bowes Fiom
f=rvdn basta Bag daferd mgt shope
B ST G, B 000 000 or Py e
il wtroCto ki o1 15 Grigea da
BT | rete T PR B P  —

l’ & mquest e irloeTnarhon Lt teul]
?;'ll'llllltl BON-ART, DEPT. B, BOX
L

Big oppofenilies  Big
protins. Earn  guickly
Full ar parl time. Learn
al home. 1's easy Do
LARN WHILL feal joms. AN Taals

YOU LIARM —Materizls Supplisd
Lic. Slale of M) =
Sand loe Aned 1od Yalgrans Sand

Rl BOOK Mame and address fas
FREE book

Linthe Falls, M. L 024

(] D mn
[ lﬂ'lf-i il M 5|.u,- '5?:_ r:

GREAT SAUSAGE RECIPES

mmm explains sausage
muaking phus homa cuning and smoking of meal,
fowl and fish. Crver 100 recipes. Free equipment
mwmmmﬂm

F
Y e SAUSAGEMAKER
1776 Military Rioad Buffalo, N.¥. 14207
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i
Nee. Vo Korg all the wobe T il s ] Secd Fres Mall Ovdar Course., . . Show-ma how: 11
Sy g ki i can start 3 Mail Order/Waorld Trede Business of my ||

ACTUAL EUTT ©UT GREEDY L7. Memsen STRmEs g Own. There i3 no abligation; no salesman will cali.
REPOATE MIDDLEMER “Can mats 0T WICH T olowsd vou I
aF ATs T LT i mdwiEn 1 & e wdl
GAin Sy ok 60t e | Name — I
1 S 31 LR
::l.-—u'r;:-'::.w.:* l:-:l-.ilhnl vl & I Address - o I
B Thinses, Camidd nach ™ LW, Petstiylaineg
NMTERMATIONAL TRADERS Iciy State Zip l
' € L B h———-mzmwzwmum-———d

HEAVY DUTY SPLITTERS

More er
——-—Delent valve
per dollar . automatic return,
4 gallon
raulic 2 stage roller
oll tank. basring pump.

Hydraulic = L { - Heavy duty

| filter. & - ractangulsr

=i A {ube frama.

Low

pEIIlu

153-ton

High spaed Aeplaceable it
dil'gﬂtﬂ'l-llhll slida and lits L

wheals. woar plates. 257 logs.

Mg youl can Nave 311 tho powed you need 1o shatier those
shubborm hardwoods, knots @nd gnarls at a price thats a lot
lower than the competiton. Our apliters are made of the finest

hesay duty components and ane built tough to last. Compare our leatures, then compare
price. You |l ses soma powerlul reasons ta buy Mortharm Hydraulics

12 TON 15 TON 24 TON
Low profils, 24° siroke, High or Low profile, High pralite, 30" siroke, 2
2 slage 'I.'.I.El'ng. liw spled 24° slroke, 2 slage pump, slage pump, high speed
wheelz, 5 HP A" wadge, high spaed wheals, 5HP whals 1OH P 12°
B" 'V beam B” wedge, §° tube widge, 7° tubse Franme,
I s 1 Tu PSR RC T dirbanl valve [@uld ruing
$738 $825
{righ speed whaeeis & {detent vaive oplional)

detent valve opliznal)

NORTHERN HYDRAULICS

P.O. Box 1221, Department PM-2 = Burnaville, MN 55337
1612) 948310
Sand For & Splithed Ergchure’ on il building your own annad 81 00 1or 6w prece Dpartd Calalsg




$team Claanar
Stearn s B Se00nds
CLEAN:
Engines, Alr Filters. Lawn Mowars.
A year guaranias on fre box, cods. LUses
mmpmﬂh‘d”ﬂ.i?ﬂlﬂl
Auxilafy Demp Mequired on iow walse
PrEEsUNg,
| WIDCO WFG. INC., Dept. B-12
G40 Wiksl Broatway, Jackson, WY, 82001

'®
WOODEN By 39 Clase Mall
Toy Kits-

Parts & P .
arts & Patterns

S W w ro s Mt
EM‘Elﬂrlptu:w Lo Tabow Culy. Ch PETH0

Catalog ]

BLUILD
YOUR OWHN

POOL TABLES

-ﬂ;gh guality *Profesiianal siyling

wHalid construction ~Low oo

als Bor wpedhal lEsms availa

mllu i hgdm drae , Imalrus o,
templaies, imlormalicn rochure, wic,

Plany tor BN ball return model §5.55
¢ BI desp SOChed model :g;: :;_,".'.',"'",",‘
¥ o

TRALER FUn Feix BD
[ T rrr—
PRRIAMET 7 A
eafdbng wend 1P 95 aa £

Improve your fire
grate efficiency

with
the
Amazing Grate Insert

The Amazing Grale Inserl is made of haavy
gauge sleet and rests on top of your axisting
grate, preventing hot coals from dropping down
Inrgugh the grate This concentration of haot
coals helps your fire burn hotter while reducing
1hie draft to help your woopd burn Slower

# Fira Burns Hotter * Wood Burns Slowsr
* Saves Wood

Only $7.95

phas 52 mandieg & Ehipping
U P S Monsy hatk guaranies

Mall coupon 1o
Amazing Grate
1520 South 5th 51,
Hopking, MN 55343

Piease send__ Amazing Grate Inserts)
1 Enclosed &
' Name
I Ardress
Slate Zip
L 1 7 ¥ 1 I 7 07 7§ |
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BUILD YOUR OWN BOAT

mwmmwm;nmu#mmmm
amalsurg [

methods ans ¥ Dlerwied
Tl Tl w ARELET
e e [ kg kn, AN JIORE Tt cataton
i and als0 recete FREE "BOA § SUPPLIES™ brochure.
-
-
-
-
- .
. .
® M
) [ ]
» L |
L] L]
» ™
M .
[ ] [ ]
B NAME .
$ s o
GLEN=], 55 meme oo o :
=R 5952 Acsocraes., Box TSET, DeWower, CA0TOS o gum ™.
MY Y YT I I Ll T I

—
SENDFOR QUR
ILLUSTRATED DISCOUNT TOOL CATALOG

Shop &t Home Modelers Hand
and Save

PATTY'S CORNER, INC.

PO BOX ATRE DEFT FM HALEDOHN N J 0F%38

e _ ...;._ﬂ.u.'lu- Sl
Enjoy super-low energy bills
and house payments

Save up 10 50% on ulfilies, shd up fo 0% on
buitding coats. Beaviful Monierey Domas geadesic
heamel &8 sxtrimely energy-eHicien], unbelipvably
Slrong, sdrthguae resisiant, Bnd easy 10 Assambie
Wo spacial tooly o skils necessary. Cur unigus,
patented buitding syster makes home construciign
o rasliny 1oF T REVIES
Monterey [omes pre-ou, calor-coded shell pack-
agas start ol $308S. Models up 103,500 2. 1
Sand for gur color Catalig & Plan Book — 90 tact-
lilled pages of sxcitling. alordabds homes. Sales
represaniatives Avaitabie for all 50 States
Wribe boday!

r [ . & 0 0 B 3 § 3 |

O Rush ms your @0 CATALOG & PLANS
I BOOK. Enclosed s §4. trclisded,
o AL bor sn addl

Alnd pned your ASSEMELY W
15,00,
B oome 1
St §
' & "
sl To: MONTEREY DOMES '
l 1858 lowa, Dapl. AD-2 l

Riversboe, Calll. $2517  wosrmmv coam
L T Y e —

HOW

s noax 0 FIND

CAlALpgs

Dirnciory of mie 2000 of the
Dyt il prder calalogs. Names
Modressed, phones, whal's n sach

1T o prdee withicl ey retxl [ifeen iy, wo will Se0d

you abssiviety FREE 3 two monih substription to

.\‘n. "mmum“uﬂ."amwmr&m-

lsfler Each lssum brings you defalls on 81 least 30 new

cataloge. spbcial afiers, wmisual new (hams. bargaing . Sed
mutch more Semd your order tlay!

R BUILD %% POWER TOOLS
"O1| " METAL PARTS KITS AT LOW

FACTORY DISCOUNT PRICES FOR:
» 11 LELd

Fuatugd mlz‘b'm;ﬂ Piirn Bross, Wechana Mugirgind W maohie
mg. an wald bep-Bp-iiep plddd,  phatoe, dulpca paiSerea show
fm Etem rﬁmrn Lt < Bend BULOY sacs ples $1.00 i
peninge. lsling t2al plwes manind. Cotnicg oAciuded Or gesd §1 00

[ R, WL Bagl  PMLT.

W

. Charie, B B0

. Exrra Hand
ity Clamp Grand

L. and ho

FREE CATALOG

ald items

STANDISH CO.,
BOXM 20400, Dalle, TX

E

Plans
Parts

WOOD
TOYS

Armor Producls
Box 290 Deer Park.NY 19729

Wheels

Caialog $1.80

Dept TH



LOG SPLITTER PARTS

. TETAGE CAFT IBOH
GEAR PLMPY

¥ 11 GPM at 650 PSL Kicks
down o lower GPW and

2500 PSI Right hand ratation {direct couphe). 3600
APM mau use with 5 HF of greater and 31 1o 4%

Bord cylindar L35 ]
15 gal 2 stage use B+ hp.._ (311
22 GPM use with 10HP or greates i2n

SWAT CONTROL YALWEE

Builtin rolsl valve. %

n-eut porls, Y cylinder

poris._ (g

Wilh préssure sensitive dodenl. hamds free on

rolurn slroke. 1]
DOUELE. ACTING CTLINOIRS
G2 a—

3% " bore s 18 strokg ¥ 1% rod L1 ]
3% " bore a 247 stroke x 14" rog (5] ]

47 bore n 24" stioke x 18" npd
Walded type [can go IPS) L1155
4" bora u 247 alroke o 2 rod (Heavy Duly) (1]
L5

5" boeo x 31 slroke 2 ¥ rod.

W NGRS

5 HP Tecumseh o
Brigga Recoll stars 4"
shall

Bhp Tﬁ:umuh nﬂL

CAST MO BLITWE DMCiMEs
B HP Tecumseh Recoil slar 1~ shatl "wrr
10 HP Tecumseh Recoll start 17 shall 5]
10 HF Elpctric slar.
Vertical shali engines n.lluble I b 168 HP

Spnad 3100 for Catolog en YVelvss, Cylindars,
Hosas, Fromas, Teny, Welges, Sikdes wwd
Whasls, Ingines, Go Karl parts. Or send V.88
tor Catalog end Splltter Dealgn Fact Book.

MNMORTHERN HYDRAULIGS

PO, Bou TETT Degt. Pai
Baarnavilbe, MM 33337 = [MITHEEITE

I'.ﬁhtill-

A NEW collection
ol practical, com-
fortable and energy
aificlent homes.
Con't make or break
your plans for a new
homa until you have
saan our new line of
affordable homas.
You'll like their looks
.. and price.

[ The Curtis Affordables!

YOU COMPLETE IT...

SAVE $1000's!

You, 100, can join the Curtis family of

new homeowners. For ‘ull detalls send Serd mw your FREE Homes cnmng
coupon of call today. There's no obli- | CURTIS HOMES, DEPT. Pt
gation. 2201 Florids Ave. 50, Minnespolis, MN 55426
There's & representstive near youl [ (Pesss frnt)
Call Toll Free: A
Aodress
Caompiats i Yol iy State Zip
Curtis Homes &/ - rovt
O | own OF can gt & 108
I you fave desire... e hes the frust! b Enclossd i $1.00 for pricrity handling

AFFORDABLE
FINANCING...TOO!

FEE POl 108
nossitile. noy
® No big down paymenl deposit
® Below markel inleresl rale
B Land may not have 1o be
lully pand for
® Firs! instaliment delayed until
Fall 1982."
B Long lerm morigage money

BUILD A JET HELICOPTER
EASY TO FLY—IHEXPENSIVE TO BIILDY
» AT Ol PSR-
W Linder kow-oon! fush
“bm—mw.nm

HELICOPTER EXPERIMENTER'S

HANDBOOK (mary iusrenons ) §5.00
PLAMNS and HANDBOOK: only §12.00
HELICRAFT

Baltmore, WD 21217

“At Last & New Amatingly Simpla

-JEI" ENGINE

-HH frion

Llﬂ.lﬂﬂ Iﬂ

OAS TURBINE

hhdll" Fana-

tal, rust-

"I'Illllﬂlll i me
l't Ll'llh HF or

Hasvy
prood Type NAB. Stainless
larger. | WP 1,200 CPH 60" b I"! ra.m
PH 75 well, 5,200 GPH max. 1W" in;
|™ out. Belt or mrut drive. u:gs
lu F won'l tust or clog. Brondé Bead-
To 7400 GPH, 17 in; W™ out, 515,55
Bach Gasrantes,

r¥6. Bale Mead. . 08563

Swinging CRADLE

E&I’{tﬂ make with FULL T
FURNITURE PLAN

with pasmel glzes, P-br:th:r
H'F-“ o foepl sz M w
Und!rpllﬁ!]ﬁ-!- .......... LR00
FURNITURE DESIGMS Dept PS-22 jprof,
1425 Shasman Ave. Evenston, iL 80301 [FEfU

Tr——

Here’s all you need *
to garden—and more! Wi

A Small
Wonder.

The Masport
Home Gardener™

15 50 light and versatila
you'll probably want to use it
for most of your gardening
chores In fact 79% of Mas-
POrt owners we surveyed
use heir Home Gamdeners at
least avery 2 weaks-—nof
once of twice a year like
moz! tillars] Heme's wity:

= Lightwelght. One-thid
tha waight of big reartine
tillers, just 76 pounds. 53,
you can handie i1 easity No
axira muscle needed

= Tills, Cultivates, Weads.
Just adjust the working
head to fit the job

LU it all

season long— not just
Spring and Fall.

Masport

« Easy to Handle, Amone
can use it—from ohder fodks
to youngsters. fs small and
light s it wort bounce and
shake vou 10 death! Enpoy
gasy conirol

» Affordable. Half 1o one-
third the cost of big rear
tine lithers—with four times
the uses!

For complete information,
relum this coupon or call
1-B00-227-2864

{in California, 1-800-772-3589)

Send to. Masport! America Inc
Dopt PM-22, 200 Gate 5 Rd.,
Sausalito, CA B4065

Name

Apdress

City.

Stata

L.

Phofed i

1982 Masport America Ing
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CLASSIFIED ADVERTISEMENTS

Rate: $5.28 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitabized words—$1.00 per word additional (First
word sal in Bold Face al no axtra charge, Zip Code Frea.) The next availabls Issue 1o place an advedisamant in America’s No. 1 Classified Saction is
APRIL. The closing iz FEBRUARY 5th,

Send remitiance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv_, Mgr,, 224 West 57th Stresl, New York, New York
10019. Pisase indicate ing undar which ad ia to appaar. As a consumer sanvice and in cooparation with our mail-order advertisers who usa post
offica box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing

thieir complata namas and streel addrasses.

Advertisers using P.O. Box number must furnish complets name and street addreas for our records.
To avoid delay In the publication of your ad, pleass send descriptive materials with your request.

GASDGEMN SYETEM POWERS VEHICLES On Woodgas!
Two Kilograms Of Wood Eguels Liter Of Gasolinel Simple,
Etonomical Construction Complste Plang: 5895, Glermale,
Bom 358, Stetion D, Toronko, Ontaro MSP 309

200 MPG Carte. Milesgs Socurmersd by Ford of Canada,
For Howr Tio Fapart, Rush 31.00 (Refundabis). BAD
Résaanch, P.O, Bon 254, Gresnlind, NUH, D3840 PM

1B 200 MPQ Posadia? Wrte! MPO-PM 282, Box 2133,
Sandusky, OH SH8TD

SELL OR TRADE YOUR CAR FON §100's MOREN Repon
sincrwe profesaionals methods. 1300, A. 0. Co., P.O. Box
2108, Camon, MY 88702

BUILD YOUR OWN “loo MPG CARBURETORI™ Join
60,000 determined Amencans. Factusl Rsporn revaals docu-
menied mlaags, proven principbs. Sersd §1.00, Reseanch-
PMB. Box 184, Antioch. TH 37073

ZHD DPINION TESTE and PHOTDGRAPHE svary fom in
Fobrusry lssue-31. 2nd Openion. Box 10848, Kamath Falls,
Dregon B80T

FREE CAR FOR 20 YEARS Seve housands, 1T Show you
n poasible. "Free car for 20 years” bookiat. Mve Been doing it
for 20 yesra. Send §7.54 to: Math Fichards, P.O. Box 861,
Wterios, lowa BOTO4

SAVE QABOLINET! Bypass pollution devices - - sanily,
“ﬂﬂﬂmmuw“1m

FPROPANE-METHANE-NATURAL GAS Comersons.
CARS-TRUCKS-Budd Yoursed, THOUBANDS SATIBFIED

UBERS! Write. Fleming Engineening, KPW, Fempsen, NY
13438

FOUND: THE LEGENDARY 200 MPO CARBURETDR,"”
Mihags Prvmaniael Crenglsin “How-To'" Sacrats. inbrn.
o, §1.00 [Rebndable), Morant's. P2 1434 Argonne Bivd.
Wirmion-Salen, NC ZT107

SUPERCARBI! - 150 MPG! - Patentad - Dietads FREE -
Dy Tk A2, 720 Jordan, Rociderd, linos 81108

YOU Can Maxe Your Car More Ensegy Efficenl. Tha new
bookdet tells you how. Send 33150, GSE Emmmprisses. Boa
18537, Wichita, KE BT207T.

FREE BROCHURNES - Youwr own Dusiness. B35, natonally
mecognizwd synthetc o, Thalion, 2838 Winired, Dept A,
Riverside, CA 82503

200 MPG Carburstor FachFichon T UEP-PM2EE, Bow 135,
Ballweum, OH 48011

MOONSHIME ALCOMOL &0c palion| Pun car. hoims.
Moonshiner's Manual $2.00 31X3 Faihill, Phiadeiphia, PA
191 203198,

FOUMD: 200 MPG Carbungtor. Documsmed svidence, How

REW immrtion. 100 MPG. Easy Corvermion. Low cost
Irmtrucions, $5.00. Homecra, inc., 2350 WATP, Denver, 0O
il

Frea. 3E, Bon 10408-CF, Sen Diego, CA 82118

CAR WONT START? OME CAR JUMPER BTARTER!
6,05 sach, Free Dedsls; Ouicksiart, P.O. Box 331, Evaraton,
1N D020

1mmmmmmmm
GUARAMTEED.

[ R 855 o
mm:mmhmmmm

BAVE QAS — MNew Teflon Engna Odl Addithe — Mo
Powsr, Smoother Enging, Free Information, JLE BALES, 8
Hody C1., Mocth Babylon, WY, 11703

SAVE § - Leass 1982 Auioa by less! Ko Down Payment|
Liowrer paymaris. Delmds- §1 + SARF SCAC
Loasirg, B4 Alpine Dr. Wayna, H.J 07470,

ELECTRIC YEMICLES

OUTSTANDIMNG Corwersion  Manusi Fres  DOwtailatl
WE4AZ, Bax 1548, Cuparting, CA 85015,

GENUME LESTER CHARGERS AT INRECT-FACTORY
PRICES! Dual-oulput chargers o EYe in &l popular volages.
Lesisr Elactrical, B25 Wesl A 51 Lincoln., Me. 88522

MIDGET CARS

OLD CAR FANS: subecribs 0 HEMMINGE MOTOR
REWS, work]'s isrpesl oid cor markeipiacs since 1954, Over
450 pagea of ads sach month, crammed with thousands of cld
cars for asle — pha pans. iierstune, resiomiion shops and
more. Ondy §13 76 for 12 giant msuss. Subscribe ko the Bible'
of old cav Puts oy, Sendd to; Hermerengs Molor Mews, Depl.

BUILD “THE B Your own personal sports oo, oom-
ey diffarmnd P arrihing Siss on the st Engirasred o
rmaks construcion as sempls &8 posaibie. Fhotooopy of articly
mvEAable &% N sppeared in Popular Machanics pakt sl
Momilable for §2.25, Send orer lo: Popular Mechanica, Bos

MOTORCYCLES, BICYCL
MOTORSCOOTERS & SU

BICYCLE Tradlar. Bulld For Fun/Proft. Easy Wood Design.
Pians $10.00 inko. 52.00. Practical Projects, P.O. Box 6234,
Cobege Place, Wesh. 39024

MOTORCYCLE Parta, Accessories, Al Makes. Discount

Pracas, Mail Order Catalog §52.00. Eurobine, RD2-PRE2, Guys
Mills, PA 15327

HANG GLIDING, AVIATION

DESIGH Bull Arplanes, Hang Giksers. Gimpiified Putdica-
pons. Brochure 20 MOCoy Arcafl, 12820 5. Figuerca, Los
Anpalay, CA SO0DE1

CHOPPY Uhrulight Single Seal : Con-
siructicn - Molbroyce Imormations §£3.00. Pobmnea,
Bont B70M, 51 Remi-MNapeaesile Canada JOL 2.0

BPDATEPLANES. MINI-HELICOPTERS, ULTRALIGHTS,
HAMGGLIDERS. PlarsMits Complete, 1.2, § 4 Seal. Calsiog
55.00, LFP, Box 19820, Dept. A, Housion, Texss 77024

SPACE, ROCKETS & ASTRONAUTS

BOCRERANG S—INC REDIBLE RETYAM! You can 0g 1.
Exciting! Orcier yonar Frsss catbadeg todey. Boomansnghian, 308
Park, Manros, Lousiana 71301

HOVERCRAFT

AEZRD-CAR Amazing Hovercralt buill saslly wilh ondinefy
ook, Lesmmosees prgene powns. Carries one man plus, Hos-
ord, Nigs iorward, Dacesan]. Sidewiys ove lind dncmnwirler,
Complats congtruction plans and brochure. §8.95. Aso-
Progacts, Bon B118PM, Chrton, Mev Jotsiy 08800

HOVERCAAFT Flan All Sipes. Cetalog $1.00 Univensal
Hovarcrall, Box 29, Condova, [linos 613242

MNEOYA YW Howercraft Mi-indormation 38, Neoteric, Teme
MHaute, 1M #7604

HOVERLOG #8 Hendbook<Catalog Progs, Fans, K3 d
Suppliea + Tipa & Techmques. $4.00. Yemure, X1 Mos,
Akron, Ohio 44310

BARTLETT FLYING SAUCER Compiwie Flans snd Supply
Sources 5500, Write: Herh Badiei P.O. Box 138-M,
Sitverdale, WA RE3A

CEB-RADIO & HAM EQUIPMENT

o s o <k 1014, Dept. PMCE, Aado Coy Sa, New York, HY. 10100 LINEAR m H;h Mmm Fros caiaky.
QAR SAVING VALVE. Automalically scfusts gas-af mis- AUTO SUPPLIES & EQUIPHMENY POLICE Scanners, Crysils, Antennas, C8s, Radar Detsc-
mEunlnlﬂ.D;-nthkH..BH!H.wHJ e e A e T T T . mﬂmm1m1hwtﬂmiim

oS

FREE AUTC REFAAT Car benutsciunems hosl Comply.
Lintle Known Lww. Complete infomaion, Send $15.00 Check
o Monsyonder o) B, Vignall, P.0. Box 2110, Menlo Park 51a.,
Edimon, MJ OB817

DOUBLE your sngine e, docrenss fusl consumgiion 10 1o

wrranty X
Fie 1, Box 93E, Fonan, MT 50684, (408) 678-5143

HOTALDY Ring-Yahve Replating Job—3$10.50. Money-
back Guarnntss! Fres Brochuss! Amow Products, Box 3744,
Broken Asrow, DK, T4012

WATER imecior — Bulld Essily, Inespansivelyl Send
Siamped Envelops. UL, PMZ2 Box 4573, Bolsa, kdaho

PROFPANETGASOLIME DUALFUELED AUTOMOSILE!
Complete P, instructions and Parts Sources ko converting
your ci. $10.00. RODA, Box 871, Conoond, NC 28025

HYDRAULIC Jack repar kits, parts and supplies. Catalog
$2.00. Hydraulic Jack Packing & Tool Co., ing., Genenal P.O).
Box 3, Staten lskard, MUY, 10314,

LINEARS - Bend Stamp kor Detatls - MATCO Electronics,
Bax JV8C, Cachlia, M 409601

BROKEN Baits, Bad Waltrpamp, Lalky Holes Freare
Puga. BAYE Your Truck Engine From Owver Hisats With HOT
FUSE, inlcrmation. Mot Fusa, Bies 315, Paxion, [ 80857 (Ph-
2 TATR-4308)

PARTE: Armmy Jeep and frack parts. Spars Paris &
Ewm. P.0. Box 75, Lexington, Memhucky 40501-

HEW Book — mu’ﬂcmmhnmm

SATELLITE TELEVISION Racahbve Cher 100 Channsis.
FREE Information. Satalite Television, Box TH7A, LYengne,
Tenn. 37068

SHORTWAVE RADIO LISTENERS COURSE. Detalls . . .
e, Mapis 51.-R. Charlewols, Michigesn 88720

BEARCAT Scanmers Discopmed CHYSTALS %2 T8
AADIOEALES, 3457 Omxiand, Oshicosh, Wia 54001

rrohy oo Pt S R R Department 8178, Hewlett, New York 11557,

Rabuiding
Hadelund Engingerng, 7505 Bawertine. Las Vegas, Mevada
k- 3

DOW'T GET CAUGHT STRANDED! Have an smergency
g o, RO Bdjusirnes. Oty 52495, two for $10.00. Send w;
J. G. Dstribating, ROD Bax 474, Pine Bush, MY, 12588,

"MLEAGE MASTER" - The litte known vehicia gas saving
Gurvics of e futurel Mg moving parts, sasy ko instell, you can
sivd 1-2 Qgaliong of gus = 10, "Free nlormation” weite:
Consumes  Products, 20300, Concond Drive, Racine,
Wisoonsin B3400

180  POPULAR MECHANICS

LW Neewl! | Raar
Window Detrosters . Mo Installstion . s AR Automobiles
§14.96, Or .. Powerhil Esciric Polishars Bulters §22 05, Paul
& Bridges, BET Mottingham Driva #1, Asanta, GA 30002

MECHAMICALLY INCLINED BOWVIDUALE! Asssmble
Electronic Devicas in Your Homs. Xncwiedgs o Expansncs
et npcasaary. Gt Started in Spare Tima. Turn your Spans or
Futl Tims imo Cash, Mo imestmend — Writs ior Fres Detade:

BMO-FEEDEACHK and Emaction Monitor. Easy o bulkd, Pans
$1.00. Bort. 808 Dardington. Camegia. PA 15108

ICominued on mixt pege)




$2.00, Catmkg 508, DHR, Bax 46, Mariben, NJ 07746,

PERSOMAL COMPUTER ABC'S. LUnderstandable A
“mus” relerance manual ol beginners. 52.00, Feroo-PM2,
Bax 308, Balevie, WA BEDNDG

38,95 (ree UPS in LISA), wmmm Crilang
Apon, CA B4E14-0338,

STEREQ, CASSETTE YAPES, ETC.

OLD RADIO Programs on Cassebies. Free Catakog
Wilkarma, 161 Masdew Dire, Elyria, Ohio 44035

UNIGUE Varable-Vollags Power Supply Powans Car Ste-
reas i Home. Emsy o bulid| Fres Detalis| J-Cal, Dept. P, 400

Esm Maryknoil, Rochester, kachigan 48063

LEAD Shot Ar Rifle 25 LB, Bags §1.00 LB Wondar Wheal,
3054 W. 12 51, Broakiyn, N.Y. 11224

DOGS AND KENMELS

mmmm:mm“mwuq
. Ripaf is water prood, Pholocopy of pian sa i apoaaned
in PM, available for S0e. Send oder lo: Popular Mechanics
Dopt. PMCZ, Box 1014, Radio G2y Sta., MMNY‘
1041

BATTERIES, GENERATORS

BUY AT DESCOUNT o the g ndusinial Conpomnions 4o
(W sell to them too), AN your Equipment, Tools, Mickors.
Pumps & Supples lor Every Trmse. Everything yiu may heed
fo Inctuistry, Shep, Faren, Office B Mome. Meary 10,000
ucts mf Decounts 15% o 35% off. Send $5.00 ULS. hor our
Liange & thick 15 Paga Cataiog o Discount industrial Bupply
Corp.. 8 Port-Cwam Dr., Wharion, N, 07635

{

Carbidde Connaction, B58 M. 2nd 51, El Cajon, Galll. 92031

BUFFING & POLISHING

REFIMISH mil Matals: Find-Tha-Froper Tools, Bult,
pounds, Bufing Molors. Cafeing $1.00. Esstwood,
Lancester, Box 524-PM2. Barwyn, Pennayivania 18312

BLACKSMITH & FOUNDRY
& ES

4

wmwmwmu
Erterprises, Box 899, Oghicsh, W) 54902

ENGINES, MOTORS, MAGNETS

SMALL ENGINES - For Tracio's, Mowers, Min-Bsoss, Dis-
cound Prices Catsiog §1.00, Facicry Branch, 440 €, Proaspact,
Jacisin, Mich. AS203

FREE RECORDE, LP's, Promotiona Albume, Free Detalls.
MILLIK, BS5-4 Main, Springfield, Mass. 01105

TV-VIDED EQUIPMENT

7 FOOT Picturs From Your Telewaion®| Lens, Instractions
§13.95. LG, 21W130 Bakien, Lombasd, It 60148

BOATS, 'DI.I'I'I-GHIEDI, TRAILERS &

EMNGINES {0 10 h.p. jor Mowera Tillers, Moblby parts. Repair
Manualy, Tremendous Sevngs, Fast, Dependabie. lustrated
Price Cotgiog $1.00. Ashiand Small Engines. Ashiand, M0
6§00

REWIRE Car Altermatos o 1 10 AL, Phans Sor 55.00, Swaatt,
Box 581, Thuwwile, Flonda 32780

REPAIR ELECTRIC MOTORS! ILLUSTRATED
MSTRUCTIONS! Modequip, Box 7265, Karsas Ciy, Mo
LA ARE]

Hydroplanes -

tion - SANLBOATS - Daysailers - Tradersadors - Mullulls -

Migtor Sailers - FIBERGLASE - Cloth - Rasing - Foam- C-Flax -

CATALOGS 5200 - “Inchcles FREE Maberialy Brochure -
Is - Gl -

H'Iwm-

TOOLS FOA SALE

ENERGY SAVING

METHAKE, HYDROGEN, FUEL CELLS, WIND SOLAR,
Enjoy trme heal and power. Send for

mmmu? Mﬂmﬁ.ﬂlllﬂ'rﬂ
BAYE fhousinds on snbrgy. Easy methods, $3.00. Real
Infle, Box 2683, Springleld, VA 22152
ARTIGHT Wioodstowe or inger plans S5 Save Hundemde,
Proven design. Brochure §1.00, BLA Woodsaver, Box 837,
Glen Busmia, MD 21081-0862

FREE Tool Caislog— Hoosler Distibufing, 3008 Sample,
South Bend, Indiana 45610

WHOLESALE Assonisd common Muts- Bofts- Screws
£5.00—5 LB. Cormalel Spaciahies. PO Box 14T, Ot Bricgs,
M.J. DBBST. Add £2.00 postege par orcer.

MANITA ard ROCKWELL PLANERS and BANDEAWE
shipped o B30 Savings. Informasan $1.00, — $1.00
Additenal. PRO SHOR, T21 P, Eimburst, IL 80126 — (312}
B32-38009

EVINAUDE 1881 Bargaina . , . all s@es . . _ Scolt MeCuloch
pans ., .. ¥1. handiing . . . Electra Manine, 810 Mamck Road,
Lyniburude, Mo Yok 11563

BOAT KITS - 27 traligrable madals - POWER and SAIL -
B-30. Molded tbengiass hulls snd decks come lactory

Dobums sl sires condu, copper, snd plasbe pipe 1 - 5588
el 3 - 3548 pa., 5 - §4.98 ea, Handling 81,75, Mayers Co.,
Box 58, Tralsigar, IN. 45181

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewang Machines with Wadding Feet, com-
plate ready o use—only $458.00 Thermpaon Model FW103-
AGEF AVAILABLE FROM YOUR LOCAL DEALER, or ovdar
dirpcl. (Mester Chargs: Visa) Datho Mig., inc. P.0. Bax 12110,
Lubstarth, Toums TA52-—Phone; [806) T44-ETT4

MACHINERY, TOOLS & SUPPLIES

FIBERGLASS - REHMS - Foams - clodh - spoxies - mat -
oic. Faciory prices - CATALDGQUE §1.00 - {Bogh “COM-
FIBERGLABERNG™ = Clurscraft, 16

catalog - §2.00. includes Free “Boalulkiing Suppies” bro-
churd. Glen-L Manna, 9152 Rosecrmna. Box TSEMP,
Beltfower, CA S0T08

0 FOLDING KAYAK Complets Puars $5.88 k- Wate Hall,
Box 388, Orangrvale, CA §5082

MARINE Air Congiioning, Du It Yourssil, T
Detailed Instructions with pictures. SHI'.IS-‘IGW-M
:rt;llm Daspit. PM, 451 Hacksl Dive, Morgomery, AL
117,

TEAK Lumber and Phywood. Woods Lid., P.O. Box
205, Lake Higwatha, M) 07034, (201 5270742

CAMPING EQUIPMENT & TENTS

FREE Catalog. Everything lor campang. Camprmar, Bax
407N, Bogols, MNew Jermey 07603

ATHLETIC AND BODY BUILDING
COURSES

ELUMG-FU Frea Literature. McLisa, Box 1755, Dept Phi-
B2-8, Hongiuhy, Hawail BES06

& METAL Cuttimg Laihe $B000. Taig, 15048 Prochor,
inctumtry. Cb 91748

REFPAIR Parts b chainsaws, Wwomowers and smal
Brgines Cocntune op quaity ard v (rices. Shop iools. Buar-
arised. Free Catalog. For spocial deaker information plag give
lax no. and name. Fepair Parts, Dol 40803, Boa
10308, Ene. P& 16515,

BAMDEAW BLADES, Carbide Tpped Saws, Any Size,
Fres |Nerature. King Saw, 6541 Toswsier Drive, Mool
Yinginia 23509

CUTHEATIBG BILLS in hal. Guarnantesd. Send $3.00 J.L
Emtemprisas, Box 801, Mascn City, lows 50401

EHIVER MO MORE. . . PORTABLE INFRARED HEAT-
ERS, Baftar than CQuartz. Unbesakabie, Wammih & Comion o
parisg par Doy, Froe [Heatas, PM-2, 8584 Ruch Robd,
Baihishem, PA 18017

WHO'S STEALING gus. slectric, waler pnd tebephone ser
vipes T Find out wha snd How thary do # and aiso How they'n
guttng dweay with L. For oomplete detads send 55,00 for mech
sibiect or $15.00 for all lour io) BW & Associstes, 3756 HEl,
Sune 42, Toledo, Ofes 43607

50 WAYS mOT TO FAY UTILITY COMPAMIEE. Send
52,00 tor Bookiet w: Independent Sysierms, P.O. Box 1117,
Elwrs, FL 33531-1117

THERMOSTAT Fooler Saves Moat Auicmatically. Matorial
Under $10.00, How To, Only $3.00. Alsaarier, 100 Daacfisd
Dr_, Hamden, Conn, D518

SOLAR & ALTERNATE ENERQY

CAN Mechol Fusl Be Made? Agushol-PM1EZ, Box 2298,
Sencupky, OH 44870

COMPLETE 10832 SOLAR HEATINO PRODUCTS CATALDG

Elsctrcty & Solar

$2. AIEASy, P.O. Bax 707, Loanded, Texas TB641
EMOKELESS WASTE Ol STOVE KIT. — Inloemation

§1.00, P.O. Box 4355, Rochestar, MY 146110355

LATHEE - Unionait - Maxriund - Shafing - Machnes. Calalog
lim,srnp&muhm Canpball, 21000 Sasma Fod,

1400 Catalogs Listed and Described. Sources jor Every-
ming Imaginable. $4.00. Masiadog, Box A79-B. Fairlax, CA

STEEL, Aluminum, Brass — Sweal — Bar — Tuba, Shop
Supplas, Plana. Write: CE|, Box 1524, Knaxvile, IL 61448

COMPELTE LINE of high guality, low-priced CUTTING
HOLDMG FIXTUREL, PRECISION INSTAU-

Mgt imerns: Selhaned free. Send BLOG lor 20 page 102 cal-
mhog, risfundabis with firsl order. KBC TOOLS, F.O. Box 343,

Stmifing Haights, Michgan 45078

EMALL FOUMDRY Fumsoes, Suppiies. Fres INerEture.
iﬂﬂwmmmrimu.mm
1)

VACU-STACK CHIMMEY CAP Eliminates wind induced
downdral. Keaps oul debria, armmals, snow. ICP, Boa 1254

WIND Gamorater, Bubld your owr for S 300, Fred infor-
mahon. Send 252 to cover poatags o 'Wind Enegy. PW. P.O.
Box B41, Paradise, CA S5065

SOLAR COLLECTON PLANE. Mew Design Haats Alr Fast
Bruibel Crver Wakand, Lo Aa $100. How To Fepodt, Congtrue-
tion Detass, §1.00, Barrell Research, PO, Box 1283, Bristol,
CT 05010,

FREE ENERQY! Exira! Auntard Ensrgy Aumywhels using
Parmaneni Magnets Know the Truth! Plans, nsioctons,
Schematics and Freviously Secret MilRery inteilipenca Raport.
Only $15.00. Money-back Guarsntes! RDA. Box 873,
Concord, NC 25025

BUY Equipmant 4! the same LOW Price gs large industmal
plarts. Writs icf FREE Incusinal Cataiog bor Home Crafteman.
Tumioey, 36-FD Letchwortt 5, Buflako, NY 14213
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SOLAR & ALTERHATE ENERGY

BULD irmspensive Soler Didilery!ll Mo Automobds
Fugl—Paroies.  Galon!  Grant  Enterprisss,  Box  87(P3),
Marsfeld, Arcvntas T84

REPAIR Elactric Motons! Operate J Dl mobors on Singls
phass, misch more. §12.85. Steuffer Motos Shop, Bax 1118,
Bamen, WO 85011

SOLAR WATER HEATER— insiniling & sysiam that hoeats
watar with ha aneegy froen the sun is no mons dMficul Man
Instaliing & corrrentional-fypo wiled heaber hat USeS Qas o
slacinclly. You can o il Photocopy ol Popular Machanice
articie svadabis jor 65¢. Send orded to: Popular Machanics,
Dept. PMC2, Box 1014, Aacis City B, Mew Yor MY,
10101

HOME HEATING, FUEL SAVERS

WARMEWIMGER: tr atack darnpar thal is nof in the stack,
for ol burners. Costs $35 by mall, instad yoursed! in 15 minutes.
Dwinits §1 refundabie. Warmawings: Inc., 10 Oak Cicla,
Codohasier, Vermont 05448— 1584 Hemon Ad.. Dorval. .,
Canada H35 187

NEED holp with your MEAT PUMPT Now Pubicaton.
£5 95, JAS Entacprines, P.0. Boa 355, Puinfistd, 1N 45168

KEROSUM HEATER Salp—whobesahs praced on all mod-
s, Send 50¢ for prices. JC. Distnbuting, O3 Box 474, Pive
Bush, MY, 12566

POOR MAN'S DUMP TRUCK, Chaig. Suppha local. Sim-
pl Ingtructions. Phobo ilustrated, Guarsnteed. PP $2.00. L
Shear, Margsie, b DB402

STAMMLESS Stesl snd Brisg, Sorews Bhd Bolts. Smal
Cuunrivtios, Froe Catalng. Ehwick, Degd. 436, 290 Woods Lans,
Somandals, il 0ROE3
WHIRLIGIGE - American Folk At Plans, Catalog $1.00
Dick Farkman, Depl. PM, PO, Box 26351, Dallas, Tewas
e
COMSTRUCTION PLANS,
HLUEPRINTS

BULD CENTRAL AIR-CONDITIOMING Eaady - Inaxpan-
Eive - Lising Waler Not Hydro - Fres Iniormation - Tymasd, Bo
56, Brrowd, Oetario, LOL 260

BPEAKER COMPONENTS for the Sercus KN buiider,

BACKYARD BHELTEN HOUSE — Bold This Altractie
W Buiding with Thrae Storage Amas and B'xi§
Scrpand — Parch From Owr Plans snd Materisl List Satis-
faction Guarsntesd. Sand Ony $3.95 to: Wide Open Sakes,
PO, Bex 30, Millury, O 43447-0030

Box 297, Maribormugh, Conn. DT

MAKE YOUR OWM LUNBER with Chain Saw amadlh-
mnfils-—52.00 lor Compite Inlormation, Boyos Industries,
Ing,, 408 South Chester, Gasiona. N.C. 28062

COMSTRUCTION CHECK BOOK Check hundrsds of fems.
frony dirl 10 decoe, slmmate costly emors, $4.64 PP. from:
Cakon Enterprines. Box 127183, Arington, Texms TE0N2

MAKE DUR RECYCLED TELEPHOTO PIMHOLE CAk-
ERA for pennies. Big, shamp pictures! Easy. $3.00, BASE.
Sumshine, 6408 Weost Colage Drive, Phoanin, AZ 85033,

LOG CABINS AND “A" FRAMES
ROUGH, AUGGED & RUETIC. LOG PROJECTS! Make
chairy, benchees, tables, gates, fences. A surmmer houss, birg-
houses, Figns Bng house nunDers, lwnpd. tables, shetws,
Bookends. PROInoopy of arhicks as ey Eppeared in Popusar
hMachancs svallable for $4.00, Gend order o: P, Dept.
PMWCE, Bom 1074 Aadio City Ba., Mew York, MY, 10101

WOOD CUTTERS FRIEMD. Adjuatabie Log Holder Secuss
Lot Tightly, Listvineg Hanuds Fross To Fun Chabyie -
sive, Essy To Build. Sand $2 85 lor Orawings. Kevin Cragg,
5248 Canber, Fairgrove, M 48733

PREVENT HEALTH HAZARDS in "do-it-yoursell™ propects.
Buagiy glicte to hadlth safety in home workshops. Safisiaction
guaranieed. §7.50 Mad-ink, Box &5, Huntington Beach,
CA, G648,

HOME BUILDING & REMODELING

SEAT OPEC — Buid wood mioweforced air hamace, no
weiding. Easy, Plane 5485 Heal Box 245-PMW, Sokiotna,
Alashn 9655

Hﬂmm'q\"wm Dwtmbed Fapant Sand

FREWOOD Logs from SAWDUST Eaay 1o Make - §7.00 -

SAVE Thousands. Lasm how i Bk yOur owen sclisr home.
Free Details. RBLFM, B417 Russell Foad, Sitver Spring, MO
20010

REDUCE Homs Construcion costs 5070, Bustrated

Marual, $4.00, Banger Systerms, Homby lsiand, B.C,
Canada VOR 120

HOW To Sharpen Drills On Youwr Bench Gringaer $8.50. Lary
MeCioriry, S046 Kally, Cass City, Mich, 48728

FABULDUS 2x4 FURMITURE Easy! insepansive] Tabies,
chiirs, bar sa00ls, enbetanmant cnber, . . cdeladed plans,
$1.00. Gamco, POB. 1244-F1, Rsdmond, OF 87758

TURAM your G0 BART irto & winter fun machine. Mo

changd
10 Kart Reguined, Plans 56,65 kits from 546,55, Detads §1.00,
M1, Box 2843, Kokoma, N 48003

LAWN Coare Tipa—Fact liled brochure—£2.00 to: Dusne
Mo, T hans Rd., Phdadalphia, PA 18126

ARCHITECTE BLUEPRINTS Oreenhouses, Camoris,
Rooms. —$8.00, Box 2005, Fushing, NLY. 11355

INGROUMD Swimming Pool Wts. From $1485.00, For
Compiste Wi, Free Brochure and Pricss, Bumed, 4501
Burkartsll, Mo, Litle Rock, Aransas 72116 :

OVER T5 PATTERMS! Enjoy maling proffabls Wooden
Gifts, Toya, Househodd Accessones. PLUS Shop Secrets’
Oy $5.00. Accants {P-22], Box 262, Darvers, bA 01823

MWWMWMF-B-W
$1.00, Charry Trea Toyn, Milla Road, S8 Clairsvilla, Onio
43050

CATALOG OF WORAKBENCH COMPONENTE 3 sz of
pimns 1 refundabla. Resks Trading Co. PUO. Box J636T,
Mnneapolm, MM 55426

FINE CABMET PLYWODD Cut sirea - Full shesats. Many
specias and thicknesses. Free Catatog! Phywood Depol, Box
897, Gaylond, MM 55334

UNFIMISHED piciure frame . Faciory closacut.
S0 discount. 200 styles. Write: Japs, 126-FF Sewenth Morth,
Hopking, MM 55543

CATALDG FULL-SIE FURMITURE PLAMS — §2.00.
Rebunced with first order, Traddtional, Early Amencan, over

170! Furnitirs Deaigrs, 1425 Bherman, Depl. CP-82,
Evarsion, linos 60201.

WALNUT Lumber cabine! grade. Soqueres. Gumsiook
blanks, Venser kwa —Missoun Walnut Co.,, Depl. M, Sistion
A, Box 66, St Joseph, MO 64503

FURNITURE FIMISHING SECRETS, Step-By-Stegp, From &
Buccesshd Yankss Crafsman Send $£200 Box 4931,
Manchestor, NH 03108

PAMPER *Your Firesood - Bulld Youwr Own Camage Styte
Woodshed - Store Uip To Ten Cords - Eraiichng Fians
And Matwrigls List. Send $1500 foc Downesas! Enterpness,
Sormartin, Maine 4877

HARDWOOD Breadbon Kits, Pracul, Emsy
Ingiructions. Your chosce Roll Top or Himged Lid, Biacs: Yealmut
o Locust, 545,00, Wlplrpudhp- Box Comparny, 227 Tara,
Milton-Froswster, Coagon GTBE2

WORKMHANS THIRD HAND fastens Neshaght o lorearm
Supples bght fo work arel. Logves both hands free, Auto,
hems, ganeral utiity. $2 00, Koboh-O-Matic, P.O. Box 11184,
Makoosa, Wi 54457

WOODEN Toys are Batier, List of plans $1.00, LS. Curren-
cy Only. Woodbutchers Toys, Box 514, Leabs, Michigan
A

BULD oid-trme porch seing, matensl el and comphae
budding instructions §2.00. Swing, Box 130, Fainnew, NG
26730

CASTOLITE Liqusd Flastica. Crystal clear, colors. For casi-
Ing, smbaddng, coating, Mbaglasaing: in Ndustry, Mbomls-
ries, cral work. FRegroduce your Oesigna with our moid
materials. Profabis. Wstrated Catatog §1.00. CASTOLITE,
Dwpt, B28PM, Box 381, Woodstock, (L G0006.

DO-IT-YOURSELF

BURGLAR ALARN o WATERBED BLUEPRINTS, Com
plats inaxpongeoe aasy bulld plans? Alarm plens 58000, witer-
bed plans §5.00, CPE, 1T1d Faris Rd., Columbia, MO,
85201

NEW! REPAIR TV'E s
Research, Box 517P, Brea, CA 5280

HOW 0 ngsuiate your wendows. How 10 imish dryweall. Book-
lnts $3.08 sach. Yaco, Box 403A-PMIDOE, Axton, VA 24054

TUT Hot Winher Cosd U T " — |ratall @ Gae- Lok Tirmer on
YOLIF (88 weithist Mebibiier. Sl 2 A0 it off ebien o re sliag or a2
work. Turns on Bulomatically & e pre-sel time. Froe Buillstin
Mirnasota MAG Co., Dept K, 200 3nd 51 ML, Minnaspolks, M
55401,

‘WOOD Burneng Hot Tub. Complela Plans — $3.50. COM
Enavprisés, P.0. Bon 3478 Park City, Liah 34060

WOODEN Toya from scraps. 10 ful sized sasy pafiems.
Send $4.05 o: Wooden St 3252 Delrey Ad,. Springfield,
Ohwa 45504

CHAIR Rushing — Instnudions and Samgple — 2.00.
Segrns, Box 24022, Cleveland, Ohia 44124

UPHOLSTERING SUPPLIES, Fabrics, Vimyls, Toole, Cane,

froe. Tropic. Box 05-P3, Paim Bay, Flonds 32008,

1400 Catainga Listad mnd Descnbed. Sources fof Every-
thing imaginable $4.00. Masmeiog. Box B70-F, Faidax, CA
B4E0

“PROFESSIONAL" GUANT SCREEM PRAOJIECTION TV
. “Don't be locked by cheap mitations” |, “Bulid the bestr

Sirnple Conssrction! Ir!hmﬁun-ﬂmm
‘;ﬂ . POLVESION, 1mumms: Thwoop, Pa.
1851

PROJECTION TV . . . Corwerl your TV 1o proyect 7 Fooe
= =F ) mmuﬂmmm . Totmd coat
mmmm . PLANS & LEMS §16.00 . . . ilusiraied
Irfarmation FHI! WACROCOMEFT, degm
mmiﬂﬂ Condiicard Dwders 24 HRE,
125 T36-39TH.

BILYER, Dead Batteries cortain I How o reclasn i, $4.00.
= Geoicitsond Lid , Box “ZW&PMMFA 15235

COWVERT 12 VOLT STARTER 1o varishis spaed, twens-
ile motor for Go-carts, Winchea, for under $15.00. Plars
$5.00. MODIFICATIONS, 10502 Tesephons Foad #382
Hosmton. Texes TTOTS

COLD DRAFT BEER from your Kitchen Redngaraior, Enally
Irtmliad Yoursat, Plans $5.00 Send fo: J. Jordan, 310 Soulh
Ovargs, Bniﬂlﬂ.ﬂlm

FLUE CLEAMING Dwtails from  Prolessional
Chimingy Swaep 34,50, Sutton Construction, Bos 6224, Davis,
W, VA 2EIB0

HYDRAULIC LOG SPUTTER PLANS. Exarts 10,000 &,
wessurs, Powered by 3-hp gas srgine Sand $6.84 m:
POPULAR BECHANICS, Depl. PMC2, Box 1014, Radio Tity
Sta., Mew Yook, HY, 10101

ARTS & CRAFTS

PLASTERCRAFT, CAMDLECRAFT, AUBBER MOLDING
for Fun - Prodit! Make Figurines Trom Compista WKiks! Catslog
$1.00 [Retundabis). 'Wooley Comparry, Box B5PW, Peona,
linrsnia. GOS0, Emtabismhed 1917,

“QETTING Stanted in Btmined Gless”’ $1.00, Whitlemons,

STAMED GLASE Catalogui-P. 5100 Supplies, M,
Books, Toots, (Glass. Saykescrafs, 171 Main, Mymck, N.Y.
10860

TATTOOMNG SUPPLEES — Color catalog $3.00. Spauiding
A Rogen Mig., DEPPM, Voorheasyille, N.Y_ 12188
CREATE METAL SCULPTURES using NUTS, BOLTS,

. 58 Mustatons $6.50 RAaiph Maeinert, A7 Sigvens,
Battendor, lowa 52T

CARTOONING, COMMERCIAL ARTS
& SIGN PAINTING

SAVE, Buld Woodesn Housshold Accessoces.
$1.00. “Pires.” Box 4013-PW-1, Hamplon, YA, 23684

HOW To Repad Your Gas Fumace Fres Detsis Sterm,
318 Capitol HiE, Rano, NV 80302

MOOEAN Carooning taughl by mail, Write lor fres bro-
chure Canconsrame— Box 263-38, Branlord, Conn. DB40S.

WIND CHMES—PROFT o EMJOYMENT. Dalaled
Instrucions. Send B2.50 Mills, 3838 Rothman Rd., Fon
Wy, In, #8815,

VEES— Matal Prirts With Procedunss— Tooimakers, Sol-
dering, Dvill Press $3.00 Each, GAE Designs, 8241 South
Sharwand Dvive, Franklin, Wisoonsin 53152

WOOD WHIRALIGIGS. Full se pafisme and nabuciions.
217 Posirunnes, 21° Coyote, 18° Duck, 15" Bes. $3.00 sach, 4
for §10.00. pocd. M. Shov, 3380 South 6th Ave., Yuma, Asizong
L

182 POPULAR MECHAMICS

HOT TUB 8PA Prints, instracton $5.89. Luvine Ent., 542
Harremond Stresd, Bangor. Maine 04400

FYC PIPE FURMITURE KITS Maintenancs frss contempe-
rary suAdost humiture that wonl fust, hids o ohip, Bulld your-
5ol over B winter. Free cataiog. Pips Design, P.0, Box 8511,
FRaading, FA 150002

BhGN Paanfing — Easy method. Free catsioges. Kaufmann
Coxmgarry, Conianicen, Missour 85023

CARTOOM for Fur and fonsy!l Fria bodkdet 1! Canoons,
B 806144, Detrowt, Mictagan 48240

35 LESSON camooning ooufs. Canmoonisl's Magiksing,
gﬂrnmmmnmmmwm
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CARTOOMING, COMMERCIAL ARTS
& SIGN PAINTING
{Continusd trom preceding page)
AIRBRUBHING: Hard To Find Products For Do R Yoursel!
Albrushing — Write for 32 Page Rustrated GUIDE Toduy.
$2.00. Astuncable. Tiger Axbrush. Floom 282PM, Portiand,

Cregon B7213-0057

MODELS-CARS, SHIPS, TRAINS,
PLAMES ETC.

ﬂm mu‘fﬂﬂm'ﬂ Maw Yok, 10710

MODEL AIRPLAMES — Muge Catsiog. $200. Sg
Mamdmsturing Co., 160, Monbaiuma, B 50171

RADIO CONTROL - Ajplanes, Boats, Helicopiars, Sys-
toms, Suppbes. Big Discount Catalog-54.00 (Retundeble),
Modelers Supply, Box 7185, Monigomary, AL 38107

SOLAR PANEL. Microminature, elecincal Really works.
§0.86. Solar Elecivic Co., Pern Canter Plars, Ouakeriown, PA
168851

mmw&nmmmmﬁgm
Green—Pi-22, Box BO2. Shasmar, Fla. 32570

MAQGIC TRICKS, JOKES
VENTRILOQUISM '

FREE! Hysiratad !
B £30FM, Litiston, Colorada B016D

Catalog. Maher,

FREE! Workd's Leading Novely Calaing. 1800 Jokes,

Tricks, Scmnon, Sports, Hobbies. Johngon-Smdh, C-10, M,
Clowans, Mich. L8043

FREE: Discound United Statss Price List, Sheiron, Box
BIDSATE, Marth MEami, Flonda 33161

BREATHTAKING Beautiful. 5 Differenl mint Monaco plc-
Iofals commemoratives only $1.50 with min! compists eet
approvals, Pagoda, Bax 132P, Sy, Ohic 45365

FREE Worktwide packet Parmy approvals. Froadch, Box
A1E-A, Morton Grove, IL BO0S3,

PEMNNY! Approwals! Aagardess
Ednd St, San Diego, Call 92105,

T54 BRINGS You 100 pictorisl plus worldwide spprovals.
Capt. Bhaw's Stamps, Box 277, Dopan Park, Maine (4053,

LIMITED NATIONS 3 Compiam Mirt Sats 25¢, Approvals.
Cometta, POB 1509-M, Lake Plsckd, Florkds, 35852

catsiopus! Kloster, 4184

Unisied, Frese. Figa,

50 DEFFERENT Oid U5 betwawn 1851 and 1639 - 51,00
Ed Roosh, 423 Shepard, Mansfisd, Ohio 44907,

OLD U5 Stamps on Appromsl Chester, Box 153556,
Prilaceiphia, PA 18111

WORLD 'Wida Stamps mourisd in bocks on spproval 2¢
and up. TRUST STAMP COMPANY, F.O. Box 100-F.
Jamaica, MUY, 11435

FREE Sumpriss collecton sam with approvals. Gousd, 1784
Uiriom, San Franciscs, D123

FREE 220 Unied Shatos and Aondwide Stamps, Approw
s Stamps P, Bax 1427, Belllower, Ca 90708

100 Dvierent LLS. 25¢. Appiovels Brachey, Box 425F,
Mhdiothian, WA 23113

BARGAIN 100 Work-wide Stamps 25¢. Cualty Approvals.
R. Parker, Box 149, Wast Brookdelkd, MA 01585

2,000,000 Stamps— 150 Cownnes—2¢ Each, Baiden, Box
4149, Daarborn, 48128

DEIBCOUNTS 507% approwvals— 100,000 difivent. Gainea,
TIES Sitsanth, Mattoon, IL 61938

S0 TOPICALE 25¢ when recuesiing low prded spprovale
Stewenr! Kand, Box 23681, Baflinghuwm, WA BRZZT

T DOFFERENT Canal Zone 254, Approvals. Merkasd, 30
Grandview, 5. Hadley Falia, Mass. 01078

CANADA. 50 dfferent 252, Approvals. Orosaky, Box 1.5,
Swmia, Ontario, Canada NTT THE

MEXICO: 10 Commamonitives, 25¢. Approvals sert. Lite
Star Starnps, Bow 10714 B21, Maggion, TX 78372

FREE $3.00 Scofis Valus, reques! spprovaia Alpsugh, Box
225, Hghbridge, K 08629

PROFESSIOMAL MAGIC 1681 Calalog, $2.00. Same day
Sarvica, Mo Subsifutes. Fabulous Magic, 3318 E. Chariesion,
Lan Vegas, Hevada 86104

BAGIC EQUAPMENT for Gosped Magicians - Send SASE
for list. Whlla, 5838 Fothman Ad, Forl Weyne, ind. 45815
FREE Camslog OF Magc, Wiie: 1248 Rosewood Ave.,
Dearfioid, illincis 60015

FuN $1.00, Trgks, Jokes, Smowe Bombs
apracadabra-MP2, Scowch Plaing, Mow Jersey 07078

HOBBIES & COLLECTIONS

COLLECT Mulitary Mudals. List 502, Varmon, Box 387 PR,
Blakhaan, M Yok 11510,

~CLE Time Soidier Molds, Cheas 56l Figures. Wre for
Fres infosmabon and Special Offenng, Castngs-Pi, PO, Box
3482 Longwood, Florida 32750

HATHEOOK coflecton s, 20 pages—4 sizes imphbs
$4.95. Gienn Smath, 19053 Kendawia Rd., Howard City, Mach.
L]

DECALS, EMBLEMSE, PATCHES
BAVE Biy. Buy Patches. Decals, MLClplme
Direct. Fres Catatog. Fres Pricing. Eastam Emblam Co.,
B28-Ph, Unicn City, ML 07087

ANTIQUES, REL
AND ©

FREE List ia Serious Collectors, 30,000 indan Artifacts,
Pols, Gpears, Arxea, Sinte, Beadwork. Caddo Trading, Box
68, Myrireesboro, AR 71558

OQUTSTANDING MMOIAN ARTIFACT COLLECTHOMS!

Arowheads-$3.00. Calalog- 20c. Indian Aslics
Gooety, Fallon, Mevada 82406-1212

ETAMP COLLECTING

50 YEARS Ok fifton difiorard Unied Sistes, ower Gty
yarg oid—D265g with approvals, Jaxon, Box C11-F, Hew
Fochada, Mew York 108048

1,000 DIFFERENT WORLD + 100 DIFFERENT MOWNGO-
LLAM BEAUTIES £1.00. Atrective Apfovals (poionals). Can-
ol sarvics anytime, ADULTS OMLY. Gouge, Bax 1320ME,
Elizabatfion, Tanesses 37643

ROYAL WEDDING PRIMNCE CHARLES COMMEMORA-
TIWVE, 40 Yoar Oid United States Airmail, Space Explomfion,
Digrwry, Mosrman Rocioensd, Mudiewal Ship, Knight, Loomn-
G 104 when requasting sponeals. Dougles Cook, Depl
Fht-13, Los Veges, Newady 89132

TOPS! 100 Popular Poland Stamps (all different) only 25¢.
Mystic, Dept. P51, Camden, Mew York 13318

125 Wordwice Swmps 25¢. Approvals PM, Bow 5821,
Huniwella, AL 35805

OLD USED U8, Unususl spprovats. Hard o Bnd stamps.
Enjoy our nﬂmmmpﬂmum
Kenhway, Box BROGH-2, Kenbwood, Mach 48508-0981

CAMADA Ten lale Commemorstives 10g Cansdian
approvis. Harksy Boardman, Litte Valley, Mew York 14755

ABSOLUTELY FREE- 50 dffmreri British Colonies COM-

MEMORATIVES. Appeovals, Goteatamps, Box 800, Sacs,
ME 04072

FREE US. WMnt Sel Approvals. Mikdshrand, Box 4BET,
Sams Clara. Califormia $5054

EMGHT Mim ULS. ContafunTaoritiviin with appitrrals, 25¢ RA
H, Bax 858, Backicwn, N DBTZA

“WHOLESALE" L5 —Foreign Pricals! snd cataiog Fres!
Evarything Guarmntesd. Schaider, Box 1240, Grand Flapds,
Michigan 49501

BTUMMING! 100 BEAUTIFUL PICTORIALS. AR Differeni

25 Cents with Atirscive  Workdwide  Approvals.
VANSTAM, Dogt, PM-282, P.O. Box 11272 Chicaga, iinots
60511

UL, 2% Difterent mim | Souvenir Ehest B1.00.
Frea llsl, Brooks, Bow 62, Brookdyn, MY 11229

COINS, TOKENS, CURRENCY

FREE 100 Canada with requast of Workd Wida Approvals,
Briner's, P.0. Bax 5158, San Mgeo, Cal. Ba402

PRINCE CHARLES POYAL WEDDIMNG first day cower - o
Basuity weith both lamps only 3. postped. Enrier Coronitions.
aumilable - free lists. M ML WALLSH, BOX 3, TUCKAHDE,
WY 10707

300 Ciflerant Workdwide Stamps 3e With Approval. ALG.
Sawg. Box 1065, Jumaica, MY, 11431

ISAAEL 15 Diflesrand 10¢ Approvais. Sam Charen, Bow 866,
Dwlray Bapch, Florda 33444

U.S. STAMPFS, Wholssals plae bincks and mini singles.
SPECIAL: Fve 5S¢ piate hiocks 'or §1.00. FREE Price Liats,
BiG DISCOUMTS. AMPBCO, Box 26066F, 5L Louis, MO
E338

LOOK! 342 Waorkd Stampa §1.00. Workdwida Approvals.
Flondics. Harmabrg, L 62848

WORLDWIDE, 100 Diffecent Bagutes, 255 WJD
Michaal. P.0. Box 2273, Martnee, Caliicrnia B4553

GREAT Gt i with 14 puthass-—fing United Staies
approves and wird B sacvice. Send 158 o handling. The
Slamg Boutique. Bax 88M, Whesling, IL B00S0

ALSSIA— 50 Ditfarent Inckadisg Marry “Oidies”, Just 10,
Approwals. Tarmwel Philaieics, Sier City, Morh Camfine
T4

FANTASTIC! 225 Differant Colorhsl Worldwide—25¢.
Aractve  Approvals. ACP, Cept PM282, Box 2455,
Evanavile, Indana 47714

FREE Gift Wih Quality Apprenals. Chapmans, Box 487-0,
Galesburg, Mictigan 48053

“INVEATED ERROR™ + 100 Diflevard Linked Siates, S0¢
with approvale. Lurey, PO Bov 7088, Siver Spring, MD
20007

40 PAGE U5 Lt Free. Sione. Bos 604, Bosion, Mass
reglic]

L. § COMMEMORATIVE Puate Blocks §1.001 Approvals.
Gaoedon Davieon, Compocook, MH 03228

WOW! 50 Al Ditferent Germany-10¢" Super collection of
genutna German Commemorstves. Delintives, Alrmaia, High
Viues, Froe Big Cataiog. Also fing stamps from cur approval
sorwice. Buy what you bk, Refurnbalance promgty. Send 10¢
toey! Thank you. Jamesiown Stamg Co. Depl AZZPM,
Jamesiowm, NY 14701

500 Differert 51.00 Wih Approsals, V. Bemotas, 65
Chardena Dr, Mew Beibain, Conn BB353

FREE INCAEDMBLE STAMP OFFER! GIANT WORLD-
WIDE COLLECTION: 135 diffecent genuing postags SLamps
imchoding besguififul tarpe colorhs aimats, aporiing Botivies,
BpaCe exporalion and much mors. abstlutsly FREE when you
reeUEE] amcing ~“Stampe on Apguowal” selaction ior axaming-
tia af huame., Buy iy of Nane, canced sevvics anplime. SEND
TOODAY! Mission PM1, Piacentss, CA S2670-0000

1008 Penny §1.00. Cans, 1B20F E. Charemion Bivd , Les
Wegas, Mevada 3104

FVE Dittprert Mint Eror Coins 52,000 Coin Lists Free.
Sayors, 1000 Unaks, Johnsan City, Tennsssss 37601

BICENTEMMIAL Commammomive Sst Only 50095 In-
chades 1976 Doltar, Ma, Ouarter— 244 Goid Plated. Hand-
somely displaysd. Also ooin lsd Daded with Band
T b, Mabiomwicke Coin, Ing,, Box 41821, Phosnix, Artzona
B5080. List only— SASE.

CAMERAS & EQUIPMENT

BARGAN BOOK. Send .25 it will be credited o $5.00
onder. CENTRAL CAMERA CO.. 230 5. Wabash Ave., Dapt
32828, Chicago, M. GOS04. PHOTOGRAPHIC
HEADQUARTERS SINCE 1809,

PHOTOS & PHOTO SUPPLIES

DARKROOM SiMK WITH A BULT-IN PRINT WASHER
bhake It Yoursall, iT's aasy! For 752 you can buy 8 Pholocogy of
the Aricle »s i sppsared in P, Send Orders To: Pogular
Machanics, Dopt, PMCEZ, Bom 1074, Aadio City Sla, New
‘l'nrl MY, 10101

IOHHIIH.III.IGITIDHI

HOW TO “FIND THE MOMEY TREE™ — Become Weallhy
in the B0's — Detals Jack Higginson, P.O. Box 014, Sarvies,
G 22071

WVEST 1N YOURSELF! Seil your siils by starting, oge-
nizing and managing @ businass — o0y business, Book —
“¥iou Can Profit From The ‘808" $10.95 + §1.25 Handing.,
From: M&ES, Box 4297B-FM, Tucson, AT BSTI3

TAX REFUMOS] 450 paragraphs of overioched Soma
$8.85. Pomone Tax Service, 638 San Bemanding, Pomaona,
Califorren @1 757

DUT-0OkFrinl Books Found, Send Wanis.  Bocikdook, 51
Meaple Ave,, Warwich, BLY, 10800

PUBLISHER'S OVERSTOCKS, BARGARM BOOKE. 2,000
Tities. al Subjectsl Froe Cateiog: Hemilton's, 8-51
Clapboand, Danbury, CT 06810

FREE Book. Prophat Eljan Corming Befiors Crist, Magiddo
Migsion, Dept 83, 481 Thursion Road, Fochsstar, MY
14818,

PUBLISH ¥our Book] Join our sucoessiul authors. Pubilicity,
anchetelining, Beautiful Books. AR subjects il Send lor ael-
Rkt kel e Tty musnmisCoipl repor. Casrfion Presa, Dept.
PMB, 84 Fifth Avenue, few Tomk T0017F

(Continued on next page)
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BOONKS & PUBLICATIONS
roan
IDEAS BOOK of Guigits and miraight from Famous

“HOW TO MAKE MOMEY ON PECEWORK RATES™

MMMMW axpising Timaetudy mnd

Aats Satting procedures TO BEMEFTT FACTORY WORN-

Guarantesd. Send $6.95 Pus §1.00 Poot-

g wnd Handiing to: FTN Ertemnses, Box 302, Na. industry,
Ohio 44707

SELF IMPROVEMENT, Hundreda Of Books. Fréae Crou-
lams, Price List. Mathes Algood, Dept. PM, P.O, Box 423,
Bornminy, Canl, B4703

JESUS CHAEST Exorerated. His Porsaculion Connuees.
Felse Prophets  IGenlified. Bookked 52 Sunmpcresl
Putdications, Rt 6, Gresnemdile, TH 3TT43

WANT TO KNOW HOW TO DO ITT Qur Books Show How,
Hundrads of Subjects. Fres Caislogues. B, Holfman
Marksting, 1814 13h, Owegon Oy, Oregon. 97045

MUBSIC INSTRUCTIONS &
INETRUMEMTS

MUSICAL Instrunents Hot Line| incredibhe Prices; Amps,
PA Gea. Al Instruments. Huge Salecton, Sam Ash,
Establighed 1024, 800-545-3518. NYS (212) 347-TT57

BAGFPES - $60 Up. Brochures 52 Miceas!, 2817
Camaron, Malbourrs, FL 32901

GUITAR, Bamjo, Mandolin Cassefis Courpas. Faiprood
Mumber Sysieml Catalog: WBM, BIT-CP-2,  Drake,
Chattancoga, Tem. JT418.

PLANOSE, PLAYERE, PLINP OROANS. Rebuid and repair.
Catalog of “How-To' books, $2 00 {rehundabie), Vestal Press,
Veuiml 11, Naw York 13850

AUCTIONEERING AND SOUND EOWNPMENT, Fros bro-
e, MeDonakd Confinuing Education Diviasen, Box 1808,
Vickoria, Texas 77801

SERVICE KEYBOARD MITAUMENTS Puano Tuning -
Elctome Organ Senacing. ACCREDITED MMSC - Free
Bookie!. HILEE BRYANT BCHOOL, Dept F, PO Box 20153,
Sacrmmedio, A 95820

RESCH WORLD WIDE DOLLEGE OF AUCTIONEERNG,
MG, Workd's Largesi-48 Yaws. Term so0n, Fres Catslog,
Apprcened fof WA Modern Auction Litrary “FREE™ with snoll
manl. 5154235242 - Col. Gendon E- Taylor, P O Bew 548,
Dapl. 18, Masen City, ba 50401

BARTENDING - Bar Managemant Home Shady. Barsnding
Training, 3843-C San Femanco Aoed, Gencale, CA G1204

UNIVERSTY DEGREES BY MAIL Progrems! Bachesors,
Masximrs, PH.O's . . . Free revealing detsis. Counsebng, Box
3T-PaE, Tustn, Califomia 2680

EXTENSION And Pos! (radudls Aekids i Phissaphy, A1,
Sciencs. Botanic, Medicing, Homeopathy, Fadiones, snd ot
ot 30 subjects Cumncidsr free (airmad $1.00 refurdaba).
Fegistrar, Sussas Colegs of Technology, Highlisd, Danehil,
Sussax, England.

RADIESTHESIA. Aadomcs, Dowaing E.5 P Courses and
Equipsmet liustrated Catalog §1.00 (reheriabie) Elahished
ZT years. Depl PR, Bruce Copsn. Highfeld, Dacnshil,
Suasex, England RHIT TEX.

FREE CATALOG - LEARN AUCTIONEERING] Mashvile
Auction Bohood, Bos 190, Depatrmant 2, Liwrencabug, Tenn
BB4E4

LEARM Asimap or Bwans. Records, 1apes, squpmaen ! Fres
caimlog! Drawer PM-400, Ruidiso, Mew Mexioo BEI4L

AUTOSUGOESTION. Sleep-learnng haadquarten | Tapes,
records, books, Giganbe calniog free. Fessarch Ansoclation,

Blox Z4PM, Olympia, Washingion BES01
DETECTIVE Prodession, Eafy home sludy; fres be-tack of
lapal po Training

. cortficEle futune. Prolessionsl investigators
qunl Dapl. CF, P.O. Bax 41256, Los Angeses. CA SOG4 Y

INSTANT MEMORY . . . NEW WAY TO AEMEMBER. Mo
remOnzeton. Fielesse pmwun-: mstrony. Frrget noln-
IWIMMWMEWW

AppalaERiAn SulcaTn,
I-hp-btﬂun mnmmmmm

POEMS Sa To Music, Nasmhille Music Prodactions, Box
40001 -PM, Nashville, Tennassss 37204

ALCORDION Top Brands, Dondowoa, Buy Dirgc. TrasTrn-
dous Discounts, Traces eccepted, Free beochies. PM,
Adordipn-0-Rama, 16 Wasl 10 Stasl, New Yo, NY
10011

PLAY MUSIC BETTER mrough understanding Chorda as
ubed 10 cragte “Musical Ideas”. - FREE INFOAMATION -
s Laarming Systema Publishing (2-PM), RD3, Box 142,
Ohean, NY 14780

] Fris nberraiieen it e of Aehennesd Thinking.
MﬁFH\I'ILw Pacitic Paliisdes, Califoms 80272

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Credits & Job Experience. Fast, (674) 863-1751.
Yirite: Box 13157-M2, Columtas, Onic 43213

ACCREDITED College Degress By Mal. Delais,
GRADUATE REFERRAL SERVICE, 3010 Sants Monica
Blvd,, Sufie 173-PM, Santa Monica, CA 90404

BOOKKEEPING Or Accountng! Easy home-siudy plan
prepares you quickly 1D 00 your own Dooks . ., Of offerg
Approered lor Voterans. Frea “Aocounting Cansed Kit™ Wrile:
Acoourting School. Dept. PBCC1, Mewpost Beach, CA
S2E60

COMMFRCIAL DEEF SEA DIviNG Put Your Topaice

BB T-R-fAelA-A . M-E-W T-E-A-L-A-h-D
youn - JUHII-MWATHII-“TM&
PREHENSIVE DIRECTORY AVALABLE! - §3 - MONEY-
BACK GUARANTEE!Il - “AUSTRALIA™, Z208-T2
WISCOMSIN AVE.. WW, WASHINGTOM, DC 20007

A GUIDE TO FINDING AN HOURLY JOB 1M FLORIDA
CITRUS PLANTS. $6.00. Techaudil, Box 5281, 5050 Florde
Avenus, Lakedand, Florida 33803

AUSTHALIA - 68 Consntries! 50,000 Jobs. Big Pey. Trams-
poniation. Listings $3.00. Austos, Box 772E, Cyprems, CA
BOE30.

RIVERBOATS - Tugs top pay. Mo exp. needed. For info.
sond §10.00. Maring Empioymant Servics, P.O. Box 207,
Caontral, In 47110

JOBS OVERSEAS . . | (inchuding Alasks | Free Detais,
Giotsal Employman, Box B08-PM, Mational Chy, Caiforris
92050

SOBS Money Fast 520,000 1w 550,000 plus
por yor, Call T16-842-8000, Ext. 1743,

ROCKY MOUNTAM EMPLOYMENT MEWELETTERH
Caloradno, idaho, Moniana, Wyomingll Curment Opanings —
Al Occupatiorall Free Details | . . . . itermountsin-L. 3508
Birch, Cheyenne, Wyoming 82001,

WEEK OM, WEEK OFF! Offshors Oiifeids. information
$5.00. UNCO, Box 17103, Penaacola, FL 32527

byl Froe Dtails; FEM, Box B4E-PM, Jupite:, Florida X358

JOAS: COLORADD, WYOMING, UTAH, IDAKO, MON-
TANA. Computerred weskly newslettar with 200 + jobs. Free
Dotnds, MOUNTAINWEST, 825-Pd Canyon, Logon, Lhah
M

OVERSEAS Millionain Cipportunifes. List of 100 ermply-
wy K300 A Dupuis, Bon 268, Station "7, Tonmho, Wkl
3G7, Canada

HAWAIAMN Empioymant Dpeortunidies!
Avalabie — $2.00 — Pacific Employment News, Box 87 P,
Kimel, HI BETS

RN = P Tt
changes, 55,00, Job-Tech, Bax TBS, Mediond, MY, 11763

CLOCK AND WATCH REPAIR Books. Froe catalog. Morth
Ammricen, Box T7-40, For River Grove, lnois 80031

IMTEAMATIONAL Calalog wvaiuabis IO makers, mpainecs of
sinnged ingiruments. Imporied woods, pans. acolssOrle,
kita. Fing Gorman-made wiohng, violas, cedos, basses and
b, Send 25 for cataiog. 10% Credt Cerbficats wail be
enciossd, Intemational Yiolin Company Lid., Dept. FB, 4026
W. Belveders Ava., Balimore, MO 21215

ADULTE-FINISH High Schaol Al Home Na Classas. Writs
for full iImlormaiion on BccrediaBon, BENCME Bwarded, Wow no
intarest Wwiton, Mo salesmen. Call free day or night 1-800-
G21-5000 (Wincss B00-37E-3858) or write: Amancan School,
Dot W 30245, 850 E. Sinh 5t Chicago, B0BIT. Giva last year
High School cormpleted.

GUITAR BOOKE. Dwr 58 pags cataiogus ksts ower 300

Pt books, Covning detry Concaivabie Al i playing
humnwy.a-mmtmsumﬂm
(Rafundable)] o Boid Stummer Lid, 16 Webb Road,
Weslport, CT OGS0

QUALITY Dulcimers. Banyoa, Folx Mors. Instng-
marts, Kita, From %35, HERE INC., #P, 25 Moith 4th Stresat
Menneapoia, Minnwsols, 55401

EDUCATION & INSTRUCTIONS

Income Tax Traineng, 4401 Barch, Mewport Beach, California
B2850. Dept. PACT2.

TRAVEL Agent Tour Guitel Hams-study plan sopisin oo-
mig Travel Caseata, hos \o quabty o ravel Banalits. Approved
for Velsrana. Fras Brochums. Travel School, Depl PBCCY,
Rewpor Beach, CA GBS0

mmmm ﬂi'lﬂmymm
Angelss, California BO0G4.

DRAFTING & & greal cassi! Msn, woman. No previous
sxpacinncs or specal (alent meeded. Yve rain you &l home n
wpare Bma. Get froe iacts, Write: North Amencan Sohool of
Draiting. Depl. PBOCY, 4500 Campus, Nevpon Beach, CA
B2980

“JET/GAS TURBINE CAREERE!" Homestudy Courges —

POPULAR MECHANICS

FREE bockis! Bsts INDUAMA UNIVERSITY'S cormssson-
Gence coursss. Write: inclependen Study, Owen Hall,
Bioomington, indlana 47405, Atn: Erik Coppage. Specily:
Uirdvarnity, Megh School, or Corinuing Educaton.

SUCCESSFUL YETT NEAR 307 Tired of rasding succass
stories? Amazing seif impro/ement breakfrough for sl
FREE prodil oindy froen: Andross, PO, Boy 848-A, Chamgdain,
NY 12515-D840

LEARN Sgwing Maching . A profnable Tracs. Easy
6 baaim. Frisy detsils. Sewitg Centsd, 187 FR, Rachwils. 34
Hora

UNIVERSITY DEQREES| Mo Clessss. Fasl, Economical,
ACCREDITED! FREE! Revading Detats! EDCHD. Box 58,
Souttvisw Sxation, Binghamion, NY 13903

HOW o test Powsr personaity. $3.00. Vierach Assocabes,
1638-152 Av, San Leandro, CA S45TH
Busirsss Ledrr A5 Mo In Your Sgdre Temg Matichally
Accrediied Home Shudy School. Send For Full Detsds Now!
Moxdsm Schooks OF Amanca, 2538 M. BTh Streel, Dept. PE,
Phoanix, AZ B5000. (B02)DO0-E346.

DETECTIVE TRAINING Equipment. Fres indorrmabion.
Global, B 191, Hanoved, Wi 02339

REPAIRA Coleman And Ofhe Ouldcor Camping Equipment,
Lasam How In Your Spare Tima, Proven Home Siudy Mathod,
Accrpdited Sohool Send For Full Details Mow| Modem
Scrooks O Americs, 2538 M. §Th Stresl, Dept, PC, Phopnis,
AZ B5006. [602)900-8345.

SCWL SUBLIMIMAL “sudc” lepes - POSITIVE SELF
ACHIEVEMENT - eliminate weight, siress - GAIM haalth, con-
fidence. Aelease ULTIMATE SUBCONSCIOUS ABILITIES -
digirend TOTAL CONTROL of your lite, EXTRADRDINARY
popudarity cver hypoosis, Fres teochure, university studes -
MIDWEST RESEARCM, 1755 Williara Lake Road #22,
Ponfias, Michigan 48054

COMPLETE JOB HUNTER'S HANDBOOK. Must lor Gat:
ting Right Job, Top Dollar. Frea Dwials. Commpts, 178
Cascace [PMZ], Indian Head Park, iL 60525

QILFIELD Jobs: Ower 100 fsbnga 3400 o &'Way
Endecprises, 3125 10th, Sute 288, Bakersiedd, California
= el

SAUDY ARABLA - High Paying, Good Benelita, cpenings
feids, Complste list of 450+ LS. Companies, $10, MHE
Resagch, Box 13126.-PM, Wichita, K5 67213

IDEAL CAREER revmalec Dy innovathes sall-seing best,
Bopkdat with 500 ot included. 35.00. GUIDANCE, P.0), Bas
12245, Darver, 00 BO212

EMPLOYMENT WANTED

ARE ¥OU LOCKING FOR EMPLOYMENTT Try our Clas-
witioe] Section! 1t costs anly 55,25 par wond, And, il you wish o
ran all o part of your @ o Dok Capital thers-you Cin oo a0 for
il it B §1.00 pear word additional. Al now] Sand your sd to:
POPULAR MECHAMICE, CLASEIFIED DEPT. &4 WEST
STTH STREET, MEW YR, MY 10018

HELP WANTED

OYERSEAS Empioyment _ . . £20,000 - $60,000 + . Free
thuiEnmmBm!iEW—Aﬂ.mhﬂﬂu

TRAMNSLATORS Wanted - AN Foresgn  LARQUSGHSs
Enginesaring, Boo 411168, Chicago, IL 60641

memmmlwh@ﬁ?ﬂw
whonl  Mewes!  Handbook E200. AUSTRALIAN
INTERNATIONMAL, Box 19107-!&. WASMINGTON, DC
20038

AN OMIO OIL CO, offters PLENTY OF BMONEY plus cash
bonuses, lrings benefis to malure individuals & your e
Regardissa of exparience, wiie: T.0. Fesd, Pres., Amscican
Lubricants Co,, Box 686, Dayion, Chio 45401

OVERSEAST! Consruction, Oil'Gasitl Detais 3100 . . . .
ICA, Box TI542P, Houston, TX 77273




PATENT AND DEVELOP Your lweribon,

Paterd Agen and Licensed Protwssionsl Enginesr, tor
FREE PATENT INMFORMATION Evory inversior Should Hiree.
Plichand L. Miklys, Wochwoth Buiding, 233 Browdway, Suile
ME1Z2-, Wew York, LY. 10007, [212) 267-5352

CALFORMIA. Acreage Lots, $40 down, §40 monthly. Box
35291, Loa Angades, BO035

HUNTING, FISHING PROPERTIES from $47, 1o $107, par
scre in Cansdal Send lor FREE CATALOG. irvastmgnt
polertial, 2 year auchangs priviege, Canadan Estals Land,
Deepd, 235, 288 Lowrsnoe Ave. W, Tomomo, Ontaro, Cansda
MEM JAB |416] TES-4538

REAL Estate, no monay down, no crecil check, (b
importani inlormation. Mews Cme, Box Z), Everstl, WA
BEIDG

UNITED ETATES PATENT OFFICE EXAMMER— 3615
‘Wooksorth Buikiing, Mew York, 10007

WE PATENT Ofice Searches, 234 Brosdway, Fgom 315,
Mapwr Yo% 10007 From Invention cbriificxies.

REGISTERED PATENT ATTORMNEY. ﬁml:.ml.ﬂ
Gaamrws. Mall Service, Fres Preiminary Revew. Box
B90PML Mibwood. N.Y. 10548

Specini Chargss.
Wirite lor Free informartion. Pt H. Wﬂr 105 W Adama,
Chicago, |ifinces 60603

REGISTERED PATENT ATTORMEY ‘Washingion [D.C.
Bubweh, Dorald A Kelesinngs, 414 Hungedord Drhes,
Froscinwiba, Msrylard 20450

PATENMT IT YOURSELF! Materiais propar sre, form, lor
filing with UL.S. Patant Office. Copyright forma ko guide you.
PCAL, Box 1487, Fremonl, Califomea 54538

INWENTORS: i you Nave an inverion 10 sake of o,

werity o iroes Docitiel snplaining how' w Can Neid you. Kessisd
Saeen Ciewp | 2-F-F1 Frmversni, il d3400

+ 2500 *'Fagi-Sellers.” Froa Srochures! Balirighios, Boa
§309-82, Claveiand, Ohio #4107

PLASTIC BAGS

§151-C Colalh, Van Nuys, Calf. §1401

BUY IT WHOLESALE

lmm-.whuﬂg Jackaon, Browngvie
FWE-':‘IG.HLW flinmis B2564

T COMPLETE Fubber Stamp Outfls, _ﬁ-man-ﬂ-v
shipmant  Sign Engrmving Machings, Wholesals Cataing
$1.00 Dacductible. Star Siamp, 1720 N, Marshfield, Chicago,
BOAE?

THERMOQRAPHED BUSIMESS CARDS 510.08. Free
Samples. BG, 2501 Sapling, Glenahawy, PA 15118

LETTERHEADS, 2 Colors, 517.50. Mew Dasigna. Low, 24
Post, Newtoundiand, b OT435
“OUICK Copy Pinting. Low Prices, Wrile: NaSomwics, 614
Hovth Madn, Bloominglon, [linocs &1 70

V00 Classic Business Caros - $4.00, Frining Cal, Maibox
S144PM_ Focidond. IL 81125

OUMMED LABELS

1,000 Datuse Gummed Address Lateis §1.00. Fres Liters-
ure. Acme, 55 Tomoka, Pitebwgh, Pennsyivania 15229

BELTE and Buckies. Compleie ling tast selers, mcluding
trucken, moforcycles, wikiile, wesisms sic. Bg Profits. Com-
pisin dealer sad up. Catalog §$1.30. Anchor Spaciafies, Box
F58-BPM. Morth Providence, RI 02811

SAVE] FAEE CATALOG! Manreycle, Snowmobie, Small
Engne Fats Woodsiovss Log Spliters. Ensrgy Moena.
Manuleclurers Supply, Bax 157-PM3, Dorcheslsr, Wi
54451

RNGS, JEWELRY Prced 130 Below Fetall, Caialog
1,00 (Redundabke). Ankapm, b5 Washingion, Wies: Wk,
Al G2803.

00,000 BARGAING Bawow Winolpaale: Marvy Fres! Ligu-
Detade Bargainhumers Opportorities, Box T30-A, Hollend,
Michagan 45423

CLOSEOUT Jewalry 55¢ dozen. (Calaiog 25¢), Aousasts,
107-1631 Doaw, Aringlon, A 02174

CLOSEQOUTS! Discounts! Bslow wholessie! Fresbias!
Earmplaal DOM, Box 20152 PR, Farrdale, Miskagan 48300,

PATENT IT ECONOMICALLY! Fros Details. M. Raner
2008 Fonduiac, Fachmond, YA 23220

PATENT YOUR |mvention YVourssill inaxpensively| Ratieed
Examiner, 7400, Washingion, D.C. 20044

ATTENTHON CAN YOUR INVENTION BE
MADE OF PLASTICT IF 80, OURA CUSTOM INJECTION
MOLDING COMPANY CAN HELF YOU PRODUCE AND
MARKET IT. WE CAN HELP YOU CONVERT YOUR PROD-
UCT O 1DEA INTO CASH. FOR MORE BEFORMATIOM
WRITE TO; AL-KO PRODUCTS, ING., P.0. BOX 802, TROY,
RECHIGAM 3000

P.O.

INYENTORS Patent Your Irvention. Free Infial Consufa-
tion. 'We ae Ragelersd by the ULE. Govermment. Wictor J.
Evans & Co. 45T Eastern Awe. ME., Washingion, D.C
20018, Since 1898

INVEMTIONS WANTED
INVENTIONS WANTED, FREE COMSULTATION, MO

inlormation on how fo reginter your idea. call or wrte:
AMERICAM INVEWNTORS CORPORATION, 58 Imerststs
Dirive, Dopt. P4, Waast Bpringfisid, MA 01088, (413) T37-5376,
A Foa Based Markeding Company

WORLDWIDE Bargaing: Impots. . Dropahip. . Closeouts
_Burpiss. . BASE mmnumm Highland,
Indiana 48322

PEM-WATCH, Sitverione $6.95, Goldtone 511,98, ($2.00)
Airmall, Thoi, 314, Heven Street, BF, Hong Kang

T ELEVEN Tooi i Ume. Buy Swisa Stie Ay Rrie, 515,95,
Bargain Galaxy, Dot 252 P.O. Bow 25474, Derver, ©O
02004 T4

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewsalry, Gold Teeth, Fings., Dis-
monds, Waiches, Siver, Platinem, Mad Articles Todey, Free
gt with informaton. Chicegs Gold & Precious Metals. § E.
Monme, Depl. 550, Chicago, BOS03 —

WATCH And Clock repainng Dooka, tools, materials. Free
Catalogs. Morth Amancan, Box T7-AD, Fox River Gnove,
Mo G001

BATTERY CLOCK MOYEMENTE. Hards, Hardwary. Fin-
o quality, Discourl prces. Calalog 51.00. refundsbie,
Yarkee, Box 26, Thompson, Coanscicud 06277,

PAN Gold Esst, South, Mahwest| Oid Minss, Streams, Oyg-
gings. Free Dwtails! Gold, 5712 Cooper Road, Indishapols,
incimna. £8208.

ADVERTIZSING AGENCI ADY.
SERVICES MAILING ]

e B s L e e L W 00 W Pl Y L T i et
EXPERT Assistance for mallorder advertisars. Fatebook

MG CAN BE MOST PROFITABLE AND REWARDING.
PROGLEM 18 TO KMOW WHAT TO DO. WHAT MOT TO DO,
COLUMBIA CAN HELP YOU WITH YOUR MAILDRDER
PROGAAM. OVER 20 YEARS CLASSIFIED ADVERTISNG
EXPERIENCE. KNOWLEDGE OF BEST PULLING PUBLE-
CATIONS. EXPERY COPY SERVICE B ALL YOURS AT WO
NCREASE OVER PUBLISHER'S STAMDARD RATES.
CHANCES ARE YOU WILL SAYE MONEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY OF “MAIL-
ORDEA ADVERTISEA'S RATE OUIDE". COLUMBLA
ADVERTISING AGEMCY, BOX 1205-Ph-2, RICHMOND,
INDHAMA 47374

INVENTIONS MARNETED! Cash Foyailisal FREE INVEN-
TION PROTECTIOM CERTIFICATES. Gaorga Gpecior
anuinctures ‘Woolworth  Buiding, New
Yori, N.Y. 10007,

MANUFACTURER SEEKING INVENTIONS, ADYVANTEK
INTERNATIONAL, 1100 17TH NW, WASHINOTOM. DC

LEARM how o ofler your invention ior sale or icense, Free
bogidet outlines procedumes. Moyally  relEs. LIRSS,
Kenslor Ealos Coporation, C-5-IW, Fremont, Ohic 43420

MEW - OLD petherris wnaribsd bor marssting. okl Mugoedt
Erfamprisss, Waikon, lows 52172

REAL ESTATE & FARMS

FREE! Big Spring Catasiogl Over 5,400 country properTies.
despcrityed, pactunad? Land, Famms, Homes, Busnatsss, Racre-
mtion, Ratisrement buys! Seisciad bast Bvucul the LS. Ower
700 ofices, 43 siates Al Across Americe! Yours FREE rom
he World's Larges!! STROUT REALTY, ing,, T 5, Deartom,
Dot 5800, Cricago, L S0803. Call 1-800-041-4268.

MEW . . . FREE . . . SPAING CATALOO! Top real estate
vahsgs coasl 1o coasl! Please specily hype Bnd loca-
tion degirec, UMITED FARM AGENCY, S12-PM Wesl 478,
Earas CRy, MO, 54112,

BUSIMESS SERVICES

DON'T DIE BEFORE PROTECTIMNG YOLIR FAMILYI Com-

prehenshe WILL KIT wih foma, bookiet more. $305
Craative Products, 6334 Jelerson, Eigin, ilintis 60120

RUBBER STAMPS

PRECIOUS STONES & MINERALS

GET Frea catalog no ssnous rckhound, peem cutiee, jeweiry
mishir, nobiyied of crafisman can be without Full of bargans,
axtiuaive Beme, ow phces from |agpes! supplers Bnd Buthor-
#ea In the held. Free new catalog [ust off the press, yours for
ihe asking Write: Gregar's, Deptl C-12, 800 South Asroyo
Py, Pasadena. Calilormia 81106

TREASURE FINDERS

TREASURE- Locads quarter mile swiry wiih uitra sansdthve
focator - brochure free. Research Products, Box Z7027D -
m.TmEmm _

GOLD, SILVER, coine, relics - Find with umque patenied
reasure finder unlis - Mone bafter, low prices: Fres informa-
tan, wite: Techna, Depl. C3. 11900 Montana Avenus, El
Pass, Texas 79935,

PROFITABLE DCCUPATIONS

FREE Caimlogs. Repsr air condiioning Rafrigenstion.
Tocks, suppites, Tl insirucions, Dootin, 2016 Canton, Dalieg,
Toxas 75201

BARCO Type Founders. Type and Rubber Stamps cata-
g, Miall $1.00 refurdsbis om kest order. 237 5. Evenghan,
Bansarmville, 60106,

OFFICE SUPPLIES

FT. SMITH Auction School, Ft Smith, Ark. T2R03, Pesident
& Homa shudy. Velemn Approved.

PLASTERCRAFTIII Frofmabis hormes business. Moids avall-
abis. Detals: Lynnetls, S251C Mentor Pa, Memor, Chao
4060

STTH 5T., NEW YORK, NY 10015

MULTIGRAPH, MIMEQQRAPH

mmwmm 8 dry
printer yoursell. Buy = photocopy of the us they
WHP-H-WTHM "'W
Machares, Depl PWMG2, Box 1014, Radio Chy Sta., New

mummwwf-‘umm
Pubs, Box 2458-P, Oroville, CA 35065

MEMNMMMWM
sons as 8 subscription sales represeciathe for eading mig-
arines. For hull detads mnd instructions, amnd s ad with pour
M and ackdness 1o: POPULAR MECHANICS, Dapt. AB-M,
250 W B5th 5t., Mew Yor, NY 10018

SALESMEN-DISTRIBUTORS

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Firer LK M Ling Of Calendirs, Pens ard Populsr Advertising
Gifta io local fyma. Irienally Barvice irom small own

Yok, MY, 10001 a1 Company in our yoar, hlo investment or Colmo-
bors, Weakly Commizsicns. Be your owh Boss, Full &g
PRINTING PRESIES—RUEB puiwniial Mo Expecence Macessary. W io: Frank Buklsy,
STAMP OUTFITS HEWTDHN 8F0. OO, Depl. PRC2, Newion, lows 53206
TYPE Forts. Mand Printing Prasses, Supphes. 120 Pages {Continued on naml pege)
$1.00 Deduchible fre! order, Acme Type, 1720 M. Marshfusld,
Chicago, 80622 FEBRUARY 1982 185



m-um_-mm
SELL SEMEATIONAL LOW-COST PRE-ENTRY PRO-
TECTOR for Automcibies-Buldings. Exceplional Distribwsor
m;mmnm;amimmm
573011

AOGENTS WANTED

SPARE THEE CASH. Sal lamcns Hanover Bhoss, Sam-
Plos, sakvs KX Frow, Mo axpavience nesded. No age Bl Big
commissong, Hancwer Shos, Degt. 3220, Henowsr, Pa.
173,

WITH Mason Shoss, Pay Day ts When You 'Wart 1l Take

BUSINESS OPPORTUNITIES

IMPORT— Expor opportunity, profitable worid-wide. mad
orded business from home, withowt capital. We ship plan lor no
gk ezamingtion. Exparsnce unmecessary. Free Rapor,
dndlinger, Dept. R2T02. Woodland MHilks, Califormis 81367

MCTURE Profatie hull or spare-tene busmness.
Exty 10 barn with handbook-pouss “Guide To Picture Fram-
Ing Profits.” 52,00 Guarsntesd. Free cutalog
imciucded. Japs, 18- Seventh Morth, Fopiing, Mianssils

REPAIN HYORAULIC JACKS — DGTAILS FREE.
WRITE: HYDRAULIC PARTS BUPPLY, BOX 4187,
BROWNSVILLE, TEMAS Tod0.

FREE BOONK 2047 Unkgue Proven Enterprises. Fabulous.
“wikniwna,” Second inflation ncome, HAYLINGS, Cartsbad,
CA 2008
the Profits, Gresslin Commpondence Bohool, Box 827,
Spencer, lowa 51301,

CLIP rarovigb Raeres — 52 - $25 EACHI! FREE Flapsnl
w:.“mmm

;1mwrmmmmm&mmlr
Haomerwonk _ . . Star immedenaly . . . Paid Dally - Fres indo-
mliaru'lapﬂ:i'nm AHY, Box 1nn-1i.2. Kalaheo, Hewai
PETH

BELL wnformation Books, by mail Wite: Graharmod, PREX
BR3IT1, Tacoma, WA DS400

STAAT OVER 100 BUBINESSES AT HOME, PART TIME

PLANG Tuning emed quickly B homa! Frae information.
Empire School, Box 1014, Jupiter, Flords 33458

MAKE $15.00 Hourly Buliding Cugtom
Homa. Huga Mationwide Demand. menmmm
Materials, instrctions . . . Everything. Frea deiads Cusiom
m.mmnm..mmmmm.m
1365,

ey,
SMC, 8061 De Soio Ave.. Dept 20-14, Woodland Hills, CA
1385,

mmmmpmgmwm
26233-R, Tamarac, Florkda 33320

SOLAR Heating isarned quickhy af fome! Fre inlormation.
Ermpira School, Box 183, Rocioville, IN 4T872

#l00 From Square Fool Phywood. [Muge Demand).
Rovealing Proof 25¢ (Aetundabis). Woodwin, Bridgewsisr,
Mass 02324

EXPERIENCED Bookksepers, Opsane A Profinbis Book-
keaping Servics, R. |, Systarma, P.O. Box 7064, Warwics, RI
peas?

WITH Mascn Shoss, Pay Day is When You Wani it Take

BELL Books By Mail Proifiabe. Write: Musgrove-1A2,
Altus, AR 73821

STOP Wasting Monsy Arswaing Ousstionsbia Advertiss-
marets. 1000 Offem Explained, Globs, Box 20588-PR, 52
Loues, WO 63139

mummmmmaw
vl oo iuriiem eilhout st Enlprises, 1150
Lirwood Placa, Liica, NY 13507

MANE Durable Building Plashc Easly, Waterprool, Fie-
prood, Economical. Boys Laborsiory, 2087-2076 Drive,
Cadaredge, OO B1413

MCHEST? RIP-OFFSTT 1235 achntiparmants irnessligel-
ad. Free informahon. Pondess, Bor S524-PAM, Reno, NY
B3 13-5824

SAVE—wfan purchasing o seiing tags. Fres Cwetaity,
Tage. 7128 Linda Lake Drive, Chanots, NG, 28215

PREPARE Tax Retums - Policemnan Albenl Myers mada
B2.000 his very frs! season, Tren st homae, VA Approved.
Mational Tan Sohool, Mocsey T8F, MY, 10052

HOME Income Boois- For independences - Wite: Gosdman
Publicateorm, Box 1 7T22-0, Salishery, NC 28144

MANE HOMEMADE BOOKLETS. rve samed 187,000
with e, Fres Information: Falcon, Box S48, ‘Woodville,
Taxas 75970

mmmrmmucﬁm
Independencs, PM-202, 1140 Siah  Averws,  Brisiol,
Fanngybvanis 19007

WOMEY SECRETS! Help People sl businessss get maon-
oy. Enty o business. Fantaste Prolts. Mo Exponents—
Own Howrs. Confinuous Assistance. Frea Delails: DFC, Depd
10-:G-2, 1145 Rasarvoir Avenus, Cransion, Fhods lslend,
1ot

SPARETIME DeSTRIBUTORS MEEDED. Uniwmifed Profta”
Proven Automotive Product Free Details! MOTALOY, Box
A457-PA-2, Dowray, CA BD241.

WOODWORKERS - IDEAL MOME BUSINESS. Free Bro-
chwrel Pine Shap, TS8P, Wesl Peisrborough, NH 03468-
owre

SURPREE EVERYBODY. Bacoma Nolary Publlic now. We

g.ld-miuﬂ--lm'fnllﬂ Pame your imags, job
vahm, income. Assistance natiomwisa, Brochums: Gull, 234
ma.smm Tieas 78201

GET RICH! Sacred Liw srmasihes debis—bnngs cash and
cradit!! Detals FREE! Wealtthbli-WB-2, Bllngs, NY 12510

DEBTE WIPED OUT with mecret Fadersl Law!| Fortune
buiiing FREE REPORT! Blueprints #8-2, LaGrangmeiie, HY
12540

ASSEMSLE PRODUCTE AT HOME. Mary opportunites

mmmmmmmm

‘Write: Businesses, B28 Brghion 11, Brookiyn, Maw
mnm

PLANG Tuning quickly lsarmed with home study courses.
Digiormna granted, American Tuning School, 17050 Tatler

186 POPULAR MECHANICS

LEARN The gecrets of repairing jund batieries Fabulous
Proifts” gmad imesimenl. Apgs Enginbedng, 5454 Bolsa,
Atmscadern, Calll, $3422

MANE Mlionsi? BATTERT MAMUFACTURING. Dwlalbs
§1.00 Everlast, Bow 365, Bogoea, MU 07603

PERSOMAL Business Loans, Mo Collatecsl, Write. Oaden,
BMMMWM1

CONCRETE Blocs Machses: Calslog §1.00. Routa Ona,
Box 95, Aapid Ciry, South Dekota 57707

SELL Boeis By Mail. Froe Deslership, Micwsst, Boy 44002-
P, Bhawano, Wis. 54188

mmmmwmnm——
EMAZnG businsss!! Details FREEN Finance Consulisnts, 5B-
2, Blings, NY 12510

HOW TO MAKE MOMEY THROURH CLASSWFIED AD-
VERTISING. Bookie! shows you how [ S5 your own busk
ruspd with Clagefied Adveriisng. ONLY §1.00 FOR BOON-
LET — (800 ooupon mefundable with fisl orded), HE
KAPPEL, POPULAR MECHAMICE, DEFT. P, XM WEST
STTH 8T, MEW YORK, MY 10018

MALORDER §1.00000 POSSIELE MOWTHLY Seling
Information. Fres Delails. RSP, Chatsworth Ave., Box 301-8,
Larchmond, Meawr York 10638

STAAT Your Ownl "WOME AEMODELING BUSINESE"!
Free Dwinila! . Remodeler, Box 262, Messspbgus, hew Yonk
1758

NEW Docovery in Babery Reconditoning . . Eighieen
Mipnihy Gusdriuras haeirm ﬂmFﬂ.‘m.Hm
Gabée Drive, Litte Rock, AR "2205

BELL Bogsa By Mail, Jonss, Bow 24484, FE2, Vancouve,
Canada V5T 4E1

DeSTRIB EARM SEVERAL TIMES YOUR COST
[} OF PRODUCTE. GWFTS, NOVELTIES,
TOYS, OTHERS. FREE INFORMATION. W & W GIFTE, BOX
& PILLOW, PA 17080

RECONDITION JUNK BATTERIES! Proftable Home
Businsss! . _ . JEM, Box TT1-PM2, Battis Ground, WA
BRAH0
Send 55.00 to: Wiliams & Sona. PO Box 25804, Cokorado
Springs, CO BIE3S

GROUND FLOOR OPPORTUMITY Hofieel mult-level pro-

RAsquiremans. Mo Bocidusapirg Inkomnstion.
Malr Enterprises, 1018, B-5 lacchant, Efngham, B 62401

VEMDING MACHIMES. No seling. Foutes sam amazing
prohts, 32 !1M1M
mw peoass Paricarsy
Maryland 21083

HOW TO MAKE MOMEY o Impon-Exporl. Wonderiul new

Catalog, Wholssie Pross)— Guaraniesd| Tra-Mal's &-1,
7 Shalicross Plece, Middieicsm, DE 10708

MULKE Big Prodits With Books 1! Bookdealsns, Box 2525 PR,
La Mesa, CA 52041

jm catalog,
Specisitys, Dept. M2, 718 E Pasidand Ave., EMIM
AT
FIND SUCCESS in Madorder. Free Catsiog, Dustrick-208,
B0 Linden 26, Long Beach, CA 90813,

2, 2408 Fverion Rd., mmmn

§20:0.00 Daily, Tmmﬁw TASAD Wil
2and, Gowlen, C0 BO40
m#uammnﬂmmdmﬂm
v, Moveities, Toys, Canded Merchandine, 8 2500 Other.
200 Brings Olend Cafwog. Refundable on fist order,
Jackeon Spacaty's GoW., Route 2, Box 1148, Naples, Texas
75560, Dogt-PM-2

MALORDER: Sall 7O Faports. FAST—
EASY —1000% PAOFIT. Venas, Box 10037, Las Vagas, Ny
819,

YOUR MAME TO ALL BUSIMESS OPFPORTUMTIES THIE
ISEUE - 51.00. Beatco, Box 19713, Las Yeges, NV 88132,

VINYL'S YWhors the money &l Prolsasionally repair, rafin-
smal §20 joba & dey sam you $1,000 & morth. Homes, car,
wunlirmited

B2 BM0L00 Ve Selirg Huge, Carkoon Charecior Balioons,
Details £2.00. Poat, 4805-D Fosry, Annision, Ala. 38201

30000 Weekly Poasitis, Spare Time Malng. Boo 24063
PhZ. Philpcoeiphia, Po 13138

mmmmmwmmm

komized Moneymakers! Fres Repon J3E Engnescng, Box

108-CN, S5an Diego, CA 92118

K308 VWealkly From Wood Scraps. Hot Crafl Sefiers. Plans

55.00, Mo Cash. TWT, 10 Bowning, Shrewsbug, MA
0545

AMATING EARMINGS; 96" Proii Testsd kailordss Pro-
gram. Habonal, Box 5447, Miami, FL 33101

STAMED GLASS- For Gifta, Fun, end Profits. For compilets
infgrrnation §5.00. Box 82077, Lafayene, LA TOS06

MAKE 2o 3 Tirmeas Your Cost on Hundoeds of Products. Gilt
fherma, Moveltes, Toys 2500 Others. §2.00 Brngs Giard Cat-
aiog, Pdlundlabie on Frst Order. Unsgue Ertanprises, P 1,
1023 Marahgo Ave., Fores! Park, lllingis 50130

B0 MOMEY BELLING LADIES BLOUSES. Deials Fres,
Blowss House, 12555 Bgcxyrs Bhvd., Sulte 841-B, Mami, FL
S3181.

BELL w Colege Shudents—over a miflion prima .0 pros-

PoGEs you civt rechl Faush starmg io; Teloo, Box 808, Beiprs,
Onio 45714,

{Cantinusd on nexl page)



BUSIMESS OPPORTUNITIES
trom

MNCOME OPPORTUMITY! Profitabla home tus=iasses

withoul experience of caplal. Frea sl Mo obligation.
Unhverasl Sales EO2. 1555 Maybeld, Longmaont, CO. BOS0M
WEW! ENCYCLOPEDIA OF LITTLE-MKNOWN, HIGMLY
PROFITABLE BUSINESS OPPORTUMITIES. Dutails.
BROOKFIELIVE, Box 1455, Garden Growe, A, B2644

HOW TO GET RICH BN MAIL DRDER. Frea Dwtails,
INTERMATIOMAL, Box 145, 58 Louis, MO, 63032

GET RICHY Secst lgw smastes debla — brnga Cash.
Crachit! FREEraport!l WaelhKa-wan-2, Billings, Ny 12510

MAKE imilation Martie, Statuabes. Star Gt Shop, Detads
50¢. Marbialring, 41 Waverion, 51 Lows, WO 63124

MAKE §1000 FIRST WEEK] Free ofer. Almquist,
AUTOSAYERS ™, GTBIF, Millond, PA 18337,

PLASTERCRAFT! Morwyrnaking hosme businsss Dedails.
Mailway, 24349-BF-2. Nashwille, TN 37202

WOODWORKERS MAKE $100.00M, cansng recwood
for detaiis. Doyle Wood Products, Box 838-B. Poncxney, MI
48169,

AVERAGE MANS WAY TO RICHES Prowen mathods
imsure success in mailorder busingss. Frees info. Haymes
Emarprises, #16 205 Cosky Or, Marna, CA. B3933

QOO0 INCOME! Wealkdy| Processing Mail Free supplies,
Pogtage! information? Fush stemped srvelopal Foodmaster-
CPM., Burmd Hills, WY 12027

K3 WEW! RO-F100Nhgur REPAIRING (Mol refsacing)
COUNTERTOP SURFACES. Prolessionally refinish burrs,
knife culs, stars on all Kichen & Dathroom coumMenop
maberiais. Cuick, sagy. Homes, aparmens, insitutions,
unilimited mancst. Learn & agm, Mow! Photoss-information $3
(REFUNDASLE). Rerew, Box 18730-105AZ, Portiand,
Cregon 67218,

BARGAINS! BUY WHOLESALE AMD BELOW! Mame
Brands, Applances, Fumiture, Spons Equipment, Tebew-
mtmmmmimm&m
Thousands Mors. Fres Deials Write Today: Workwide
Barganhunierns, Box 730-A, Hollerd, Michigan 48423,

FANTASTIC samirgs mailing hom homel! Offer: Fush

Stamped Addressed Ervelope. Imporial, P-B X1T410, Fon
Loudeniale, FL 2118

KAPPEL,
STTH 5T., NEW YORX, Y 10018
HEW SECRETS Can Mean Fantastc Wealth For You! Sim-

mmmummmmm
Dwiads: Ebching, Box 445, Strathrnone, CA 53267

“LET Your Carmars Make You Fich™, Complate Detmls
Bond 83 Too Camera, P.O. Box 387, Besr, Delowars
189701,

SAVE §2.000.00 cn new car, $10,000.00 in the bank. Fres
Irformaton. Sand SASE. 5—0, Box 583, Opp, Al 38467

FORTUME Busder! Select ingitinate ofters . . . Fres detalls.
Borna, ADE02A Daadwood, San Jusn Capistrano, CA 2875

$500-51000 WEEKLY, AT HOME, or more possibie. 12
urusual ways. Repor. Send $2.00 end SASE %! Mars
Ertovprises, PO, Box 38001-F, Washingion, D.C. 20020

Box 401-PM, Gatesvila, Taxss TEEZS.

FAEE kiillionS-Firet Miiond Frees Plus Big Chance AL More
Cash—Write: Milliond, Dept PW, Box 1038, Station Q,
Torpnig, Canads MAT 2P2

QOLD FOIL PRIMTIMG FOR PROFIT. Personalize busk
mess cards, pencils, maiches. Fres Detads. Gold Mage, POS
24966 (G0G), Tampa, FL 33623

S5T.00 DALY STARTING rood wosk, Detads Sord 20 cts.
Peststamp, Stuamek. Dvawer 4308, Caiformia §1607-0308

HATURAL VITAMING ARE MONEYMAKXERS! You can ba
& digtribuior of cwer 200 fresl qualty rotrfional products - with
na awvestmen]. ¥Viou becomes an independent agent - nol a bran

prrnriul and vary sttractive labed, These products: are made o
gvmmenent reguiations and are hully guaranised. YWe hone ail
of the popraler natural vitaming, minensl, and food supplermeants.
- fripm A fo I Sell Brom oolortul ard afirkctive sakes catalogs,
v mgrition guide chivts. Send for Free Product Catalogs,
ar] conficentl Distributonrs Price Lisl, Vitemin Power, na.
M.M.H Frmnidin Awe., Valley Stredm, WY 11580

MAILDADER Opoortunity! Bind profisbly Bussess o
home withoul capitel, Experdencd unnedessary. |nlormation
rgm? Mailorder Entrepronew Services, Depl, PM-1, 11253
TOFN ME, RINGard, WA, S

BEAT inflation! | Found "Tha Easiest Busmess On Earthl”
a:mw Drvernitiod, Box 41201 -F-2. Breckyide,

44141

WE MAKE $2,000.00 Moritn Wionang 10 Hours Week. 50
can You Dateis, sample, 3200, Colortax Comarnaton, Bax
BIZIR{P), Okiaheena City, 0K 73148

BAVE OM POSTAGE 20g POSTAGE ETAMPE 12¢ EACH
UNGUMIMED. SEMD §5.00 EOR MAMES AND ADDRESSES
OF SUPPLIERS. SALES UNLIBITED, INC,, P.O. BOX 3125,
WOBILE, AL 36888

TREMENDOUS Protts, With Poven, Easy Begnness Pro-
graon. Fres Imoemation, BMO Erterpises, Box 81291,
Kiicharer, Ontario M2Y 286

BPARE ma foctune i Wing Fesdir. Hogs demand coaates

axcapbonal proits. We supply svaryining. Detads fres. VIP,
2062 Montrose, Chicego, 60618

FRAEE! 5 monthly s of Opporunity Magarine. Learm the
secral 1o BEmING axira cash. Esaues full of proliiahie success
stones. FREE. Wme: Opportursty Dapd. 720, 8 M. Michigan,
Chicago, 60802

EASY Hobly fuiys cath — na Pvasnent! Compleb plan,
5200 posfpaid — Anciews Fassach, 216F State Tower
Engiding, Syracuse, Mew Yok 13302

GET MICH| Mroven echalgues show how Inkormaton,
5L Dafribwtors,  (MEC-2} 102 Lincoln, FRagina,
Saskaichewan, Canacs 343-6R3

RETIRE EARLY! Sevaneen fure-lra pattime lncrative
oppofunities. Delais 5450 Gimm, 1384 Clough, Rena,
Mevaoa BIS00

BUMPER STICKER PAINTING DEVICE. Cheap, Simpla,
Portable, Free oataite..Bumper, POB 22781 (GG), Tampa, FL
15622,

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS
AMAZING Profts! $10.000 Yaaty Raising Rabbfs for Wt

and Breacing. Detass—5$2.00, Amedcan Angom, bsla 12,
Moriana 5538

$500-§1000 Month Plan raising Rabbits o us. Fres detais,
White's Rabiitry. Pi, Hudson, Qhic 44236,

RAISE RABBITE SUCCESSFULLY 65 Page Bocilat Tedy
How. 50c. Amarican Fabbl Assn., Wi, PO, Box 424,
Bloomington, (lnois 51701

PETS- BIRDS, CATS, HAMSTERS,
ETC.

TROMCAL FISH. Heaters, Fillers, Aipumps. 1,000's. By
il Catalon 25¢. Aqua, Ortormitie, Michigan 48462

EARTHWORMS, LIVE BAIT

TS5 DIFFERENT MONEY MAKNG REPORTE. ONLY 35,
Sullroan, 18TH Faving Puad, Vista, CA 92083

CREATE Woahth the Smart Way! “Loal Your Way o a -
I’ Frog infgrmation, Divergdied Pubications. Box 47201,
Brecksville, Ohio 44147

DO you know Thal you can EARM §1000 EVERY WEEK
worlung ondy 10-15 eisuredy hours in tha comicrt of your own
noma?ll How??? By WRITIMNG RESUMES—ITS ZALY!
START IMMEDIATELY! OMLY $5.00 FOR THE COMPLETE
2-PAGE REPOAT AMD INSTRUCTEDMS from: ‘YWan
Associaten, D-107, P, 1382, Place Bonaventurs, Montasl,
Cangda HEA 1H3

FANTASTIC Profits— 1001 Bast Safling products gl Yhoie-
pale Cost, Fron Catalog, Cames Wholssale, Dept. 102, 4213
Camea Dreve, Bridgeion, Missourh B3044

MAKE Rubber Stamps. Highly Profitabie Busmass. Fres
Details. Stamp Magic, PO 22808 (GC), Tampa, FL 15622

GOLD FOIL PRINTING FOR PROFIT. Personalize busi-
24E00 (GC) Tempa, FL 33623,

BUNMPER STICKER PRINTING DEVICE
Porabie. Free Detals. Bumpar, POB 22791 1GC), Tampa, FL
L g

SCHEEN PRINT T-BHIATE, ofher toma. inaxpengay, prg-
ledsicoal kits. Free Detads. "T-Printec” POB 23801 (GG),
Tampa, FL 23623,

BECOME REAL ESTATE INSPECTOR - §100.00 HOUR-
LY Potartial. B Boss. ParFull Teme. Home Cparation Elm-
ngtes imvestment, Simpited instruchion. Forma, Assistance,
Free |nformation. Bonx 800, Armokd, MOD 3010

| MADE $40.000 Year by Maiorder! Helped offers make
mondy! Detalls 252, Tomey, Box 3187y, Ypsllanti, Michigan
SA157T.

MAKE 32000 MONWTHLY. Spem bme Umngue provan
onterprises. Mo salling. Mo cegital 1o st Free brochune.
Kashbuiider, Bos 1132-10K, Indisnapoks, Indana 45225

HUNDREDS WEEKLEY POSSIBLE! MAILNG PRO-

SFARE TIME CASH. Sefl Famous Hanower Shoes Sam-
phees, Sk Kit res. Mo adpaniencs Roaded. Mo age el B
Commissons, Hamovar Shos, Depl 3224, Hanower, PA
17N

WANE 510000 Per Day Extra Ivome Doing Home Repar
For Others. New Boakial Tells kow To Do i Send §3.00
BE2DE.

FREE Litermture. Faise Fishwoema, Cockets. Rsd Wigghen

Box 4185F4, Waoo, Texas 7605
OF INTEREST TO ALL

MAKE Two Way Mirrovs &t homa. . $5.00
Cwataits airmated Sceentec, Femdee Rd Exeter, Exzoaw,
Engimnd

BOCMERANGES - Hand Mads 1o order, (usiranies Fabum-
ing, For Detaila, witte: Lityd Cawte, 10 Swan St., Bnghion,
South Auiralia 5048

FABRICATE Functional Decorafive Windsmils. Srom. Aham-
murn Cans, Matenais §1.00. Toots, Two Base: Ones, Assemithy
Time 12 hr. Suggesied Retad 510 Complets Instructions. $5,
Write: Bl Incustries, Dept PU2, Bom 81, Bliss, ldaho
BX314

EARN 5500.00 To $700.00 Weskly In Your Own Busness
Send 5200 And Sef-Aodnesssd Stamped Envelope To:
Firlorte, PO, Box 142, Montreal. Canada, O JOS-1ED

PARENTS, LEGAL WAY TO AVOID TAXES and Provide
for your Child's Education. Bafislaction or Aefund, Sand 53,
Savings Publications, 232 Camalol Center, Sute 107,
Aichardson, Texas FSO80.

HOTTEST WEW COLLECTIBLE - RARE OEMS! Dwinils
Fraal Taylor's, 113PW Manin, indian Harbor Beach, Flonda
a7

BEAT inflahion with Moreymakng Guide! Delmds Kaloko,
Box 25683-PM 1, Honowlu, Hi BE325

FORTUMES TO BE MADE From Federal Law. Gat Full
Dataits For §1. Sand Sedl Acdressed Stamped Ervelopa,
BDE. 2106 Wath. Monahans, Teaas TE756

HOW o buy and SeX Stocks withoul Imeeiment. Guarsn-
aed Infcemation §2, hitrg (P}, B0S0 Warren Bivd, Camaring,
M 48015

VIS4 Card! Mo Credlt Check. SASE toc Credit Consulants-
Ph, 2101 Dedano. Sakershedd, CA 3305

ALL FREE MONEYMAKING BUSINESS OPPORTUNITY
ADVERTISERS RECENE YOUR WAME Send 5£2.00,
Ba120

HEED Cradit? Gef Visa, Mastercard-—wilh no credit checi.
Guargilsed! I sargld, lagl. Plus bt Shsd! sechits. Frae
deimis! Inflation Feports, PM-C. PO Box 60148, Low
Angalen, CA, BODG0

HOW | Maces £33,000.00 In Two Months Lising Hidden Law.
Free Deotaits: Crass Box TS0G6P, Hewark, Delewars 18711

52,000 MONTHLY Possibie saling imommabion by mail
Dalails Fres. State Shop, 1-1 Sutheriend, Stocadale, PA
15483

FAEE REPORTS You can sel? [Detmls]. Eestemn
Specialiies, Deph 122, 377 Arfenor, Pittsburgh, Penna.
1510

STOP RUST FOR 10 YEARS— withoul greass—on sored

fools, kvves, handgurs. Same ami-nest wonder used by Anmy
fior guns, Seal fems in 14 = 9 in pack. slop nst o 10 yeern.
5355 Bums. Suite M1, 150 N Merames, 51 Lous, MO
3105

FREE BOOKLET: “Protect your Home, Car and Family'.
Wrre TODAY! AVY, Bon 284, Buttalo, NY 14215

(Continuad on next page)

¢ Postege 50% Off Sourcs, Sampes: £3000. Hams, 2106
Eam, Bakersfiold, Ca 93305
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OF INTEREST TO ALL
troeh

MANDWRITING  REVEALS  BECRETS—ANALVZE
YOURS—FRIENDS—FAMILY!!! Fastinating Book. $2.50.
JL Fi. Emerprises, Box 232, lsiwnd Station, N.Y. 10044
CABMMOLOGIST shows how 1o REALLY REDUCE
CROME Froe detsis P.O. Bon 2327, Phisdeiphia, PA
18102

BORROW §1,000—55.000000. Dificull kans aranged.
Parsonal, Dusiness, wenlats  Capital. RESEARCH
UNLIBITED, #300, Dayion, Washingion 99328,

CALIFOFMLA, GOWET 1 could happen? Grdund Mom San
Andreas Faull, A plece of history, For Yours Send 55.00 To:
John, P, 0. Box T15, Munfington Baach, CA 82048

BORAROW 125,000 EVEN F REFUSED ELSEWHERE!
Mo pemmmecies. IFC, Box 1146FMZ. Lawrsncevdle, Gaorgla
30045,

BORROW 525,000 Wihow Imtereal, Credit Cands. Bax
EREPM, Norealk, Connbctiout DEESE 0666

NEW TYPE BLLFOLD ADDRESS BOON, Shieh, Very thn
Mo buigs, Personalzed o wee all 165 addresses. 52
back Guarsntes. Books, Boy 78021, Owkishoma Cay, OK 73147

FREE Cataiog OF Money Malong idess and Unusual Gifts,
Lurss, P20 Box 2184, Wiyne, Now Jorsey 07470

FREE Dtalis - bmport products & Save! Sate, Simpss, Legal.
Send 3ASE Marshall, Box 13T02-PM, Portland, Onegon
b ]

FREE IWFORMATION How to win 24 difleren] ways. Simco
Enterpriasa, F.O. Box 528, Snelhville, Gecrgla 30278

OF INTEREST TO WOMEN

QUILTING CAN BE A LOT MORE FUN And go twice s tast
whan done on B freme., This o comes st or nasy Siovege
and you can maka il in & weeher Send E2ES lor plan o)
Dot PMCZ, Box 1014, Redo City 358,

Populer
MY, 101

1803 Suphaa Army, Mirey Stors B4 pages ustrated catalog,
Bend §2.00. Fuvel, 3037 N, Clark St Degt. F-2, Chicago, IL
60857

Information. Departmed 12, Facderal Building. Bos 313,
Springliswd, Maasachusets 01101

J-E-E-P-8, C-A-R-8 FROW E35.001 - F00,000 ITEMS! -

GOVERMMENT SURPLUS . . . Mikors of ierms (inchuding
Jep) . wuitmmlu'bhﬂmm
st — 3200 (guaraniesd). [RSPOSAL, Goa 18107-AD,
WASHINGTOM. DC 20036,

BORRDW 1,000-550,000
Fiapary

. Unicyues
[Fsfundabie). Specirum, 120 Wall 51-7, New York 10005

GET cash grants—Iirom Goasmmant. (Meves repay.) Aiso.
Cash loara. All apes sligihle. Compists information 52 [Re-
mh.um-l Burplus Funds-Pid, 1828 K 51, Washingion, OC

ARAD BUSINESSMEN Have Money o Buy & invest. Top
Findars Fess Pakd, Int MuodohEast Assoc, 21PM1, 281
Flamman. Hurttington Beach, CA 32648

PERSOMAL

BIBLE Cuastons anawersd. Stampad snvelops. Bylon,
1#167 Bentior, Devircdl, Mictagan 46219

COLLEGE DEGREES BY BPECIAL EVALUATION of
EXISTING Crecitn & Job Experience. Fast (614) 863-1791.
Wiite! Box 13151-T2. Columibua, Ohio 43213,

FIMANCE YOUR DREAMS »if Cirebtrunént snd Founda:
bon Grants. Details £1.00. TOU-FMZ, 432 PCH, Hermoss
Beach, Caltormia D054

KIRLLAM Photograpiy Apparatus. Call 212 3375125 after
TPM

TELEPHOME SUPERMARKET] All Phones and Accssso-
rea. Instafl Yoursal! & Ssve 353 - FREE CATALOG. The
Phore Company. Dept 207, 1472 Oddstad Drive, Radwood
City, CA B4DE3

HIGHEST PRICES PAID FOR OLD PAINTINGG.
Armirgter, 1316 Fango, Chicago, [iinole SOE2E

QOLD, Siver, Platinum, Marcury, Tanasium wanisd Ome
asaaysd. Free crcular. Wholssals Terminal, P.O. Box 187,
Mormood, WA 02062

BUYIMG Carbide, Sitver Soider, Sdve Contacts, Tantahum
& Bteliits - Poley's Sahage. 12380 Mingss, Batthy Crdk, M
a7

SCRAP BILVER CONTACTS, FORKLFT CONTACTS,

FREE Cataing - Distnothe Marchandies. Wite: Cola's
Emprprises, 2200 W Bridon Road, Manfucket #7112,
Oklahoma City, Osianoms 73150

mmnﬁunumum

offer fuly-acomdiind Bacheions, Mutlrl, PH.Os . . . Fres
revaaling detalls. Cewnseling, JT-MP-2, Ttﬂ.\
Calilomia B2680.

SLEEPLESS NIGHTS causs IRAITABILITY and FATIGUE
Festiul seap guarsnised, Mo pile. Mo gimmicks. Sand $3.00
o Shumber, PM, Box 1105, Rogecrest, Ca. B3555

CONFIDENTLAL Addrass; Business, Par-
sonal, Since 15441 Mall Cerier, 323k} Frankiin, Chicago,
BE0E

DIVORCET Dont Losel Leersture, Afmormeys. MENS
RIGHTS ASSOCIATION, 1808, Forosl Lake, MM 55025
Lal- )

HEARIMG AIDS

HUGE SAVINGS. Esminals dealer mark-ups. Free Trial,
Batheries Wholssabe. Tirms amanged. Lioyds: PWC, Rockioend,
Wincis §1104

FREE Hearing Al Caialog. Hugs Sevings. No Exlesman
Wil Call. Try Belots You Buy! Rhodes, Depl 132-C,
Brooeport, IL 62010

FREE HEARING AID CATALOG - Seve Vi by maill Wrile:
“Moneyfavars”, DA30-PMI, Langdon, Sepubviedes, Calformia
21343, WOT sold in Caldomia.

SAVE Half by Buying Heaning Alds Direct, Moneh Trial. Flea
Compary Inc., Box 364, Sragepon, Onio 43912

TOBACCOD

CGOVERMMENT LAMDS FROM 57.50 ACRE! Homesites,
tarming, vacabonirg, vestiment! “Land Buyer's Guide™ plus
maforwide letings - 3200, Llands, Bex 1910T-AB.
Washingion, DC 200048

“GOVERMMENT SURPLUS™ JEEPS 51T7.001 Buy Direct -
Your Arsd BODDOC Memdl Langes! OFFICIAL Dirsclory.
mmmwwszmqﬂw

GOYVERNMENT FReprints, Department A2, 4820
m-mmmmmuﬂ 20018

CARS, Joops, Trucks, Almpianes, , Office Exquip-
mant, Eic. 700,000 Aema. Send §3.00 For Catslog To:
Suphas, R1B1ETE. Anthony, FL 22817

SURPLLUS jeaps, cars, b trucks avallebiy, Mary sail lor
wndet $200. Call 312-T42-1143 Exy. 7132 fof infg. o0 how 1o
purchass.

CONFIDENTIAL, Reasonabis, Complats Remaiiing. 1-801-
353-4711. Postal Shoppe, 368 Sast 300 South, Sall Lake Cey,
Limh 84111

VIRGIMNLA BEACH Remaiis Stempad 50¢ Single, Maders,
P.C. Bax 18, Vieginia Beach, WA 23455

PRIVACY-Confidential Mal Forsarding Recening. Orlando
Mad Drop, Bon 18038 PM, Orianda, FL 32860

UNLUSTED ADDAESSE. Discresd ard conficentinl. Plonmad

$1.00 Sigla. Mail Forwending Service, B05) 5. Wan,
Houmton, Toxas TT02S

FLORIDA REMAILS Recewing-Forwaning. Alen, &X28
Autian Dreve, Jacksomile, Floxa 32210

COWFIDENTIAL MAL &nd PHONE Calls Received and
Forwardesd Daly. Central, Boo 266PM, Claymont, DE 19703

LOAMS BY MAIL

BORROW BY MAIL! 51,000 . E25,000 Bad coredd?
Rifuged plsswhara? Writh: Worldwics, Box 27101-Phl,
Allants, Ga. 30317

THE ARABS HAVE MILLIONS TO LOAN, INVEET! Fran
Dhertaiisl Arat-PM, B35 Main, Vidor, TX TTEE2

OURCK AL OANS] Frbe applicabon rushed! Lendo, Box
T24-813, Mchinnyille, Onagon 87128

BORROW By Malll Froe Details! MBG-FM 282, Bon 2268,
Sancusky, DH 44870

QUICK ECeshE Signature Loami! Wits: Eite, Box 454-F,
Lyritaronok, Mitew Yo 11560

BORROW FROM HOME] Any armoun, Bny workhhils pur-
poss, wittin 30 deys. Compeiiive Fstes. Alsa, you CaN 8&m
subatantial ncome a8 8 Money Agent, Mo Expenence — Cwn
Hours, National Company 1o essisl every wiy possibie. Mo
Gimmics| Fres Dwetalis: DFC. Dept. 10-C-2. 1145 Raservolr
Avenue, Cranston, Ahode lsland 02920

HEART of the BERKREMIRE REMAILE. Starnped-51.00.
PO, Boy 1460 Pitshesd, hassachaastts 01201

KANSAS CITY REMAILE. Confidential Receiving - For-
warding. Heartignd, B824 Wes B0fh, Cverland Park, Kenass
s

MATIOMALLY known Mail Formerding Servics 29 yeans
‘Wiorichwioe. MATD, Box 1418, Sargscta, Fla X578

INTERMATIOMAL Directory ol Ramaiers $10.00. IRFA,
B 1 536-M, Hilo, HI BET20-0X32

PHOTO ID. Sealed in plastic. Al sfmies, provinces. M-
hours. GUARANTEED. Send 58,00 (2510 00), photo, nama,
. CARDESAL,

nitsly! Free Report! Succsss Ressarch, Box 2B0T0D-AM,
Indianapoks, ndiane 46229,

MONEY Problema? Free Book descnbes Loans, Cash,
Govenman Gramts, Cther benafits, svailabis o
Write. Assocising, Box B6-A4, Brookiyn, Mew York 11235

BORAOW BY MAK! $500.00- $50,000.00 Mo colstersl,
Bnd crad, No probiam!!| Wiile: Geico Finencial Services, Box
34203 B, indanspois, IN 46234

BORROW £30, 000 wihout vilsnast] Al Repy rmy-

sligibie
tirma. Fros delads . Imohouss, Boa 1004-Phi2, New York, NY
A0,

188 POPULAR MECHANICS

COLLEGE STUDENTH!—improve your gradeal —
Ressdrch cataiog— 308 pages — 10,278 1opics— Rush §1 .00
{Pahindsbis!) — Research, o 259106, Log Angeles, 0025,
(213 4778224

IDENTIFICATION CARDS . . . CERTIFICATES . . . 52
BELECTIONS. Samples 25¢. Dotunents, Bon SEB4-T, El
Mionds, Cai. B1731

ORNAMENTAL iron Desigrs. Book of 15600 baautiful prac-
tcal designs for ralings, coumas, ez, Froe Lterature,
Currengham, Bax 20005, Sait Lake City, Uish B4120-0005 —
— {3881 Scuth X200 Weat)

QUALITY GIFTS=—"DISCOUNTS "= Frse Cataiog-—
gsum—Twn-ummm
19706

HANDEL ENDED Tobactos - Handcrafied Pipes 4 (1 ox)
Sampies $3.00, Freg Brochure, Send Today! Cesrstalo
Briars, P. O. Box 2072-C, Bossa, id. BIT0N

HANE Fipes, Inlormution: Pimo, Ire, P22, Box 58211,
Chicagao, lilimoes B0BSS

ENJOYABLEST Pipesmoking! information Fres, Samples
52,00, Box 5340, Mampion, YA 23650

SCIENCE & CHEMISTRY

TREASURE of and mstruments bar-
gains, Sand 53,00 for list. TR inc.. P.O. Bow &5, Mooens, MY
12058

LASER HANDBOOK with burming, cutting, nm.-nm,
CO's SCIENCE FAIR PADJECTE compiste weh
Books and Pars, Send $4.00 o Famon, I:IptPil.,El‘lm
Rochester, KH 03867

LABORATORY Chamicals. Glassware — Apparatus, Cal-
miogue §1.00. Dehuxe Scientfic, 334 5. 13 Stresl, Manitowes,
Wisconsin 54220

LASERS TO BALLOONS Over 500 Cuadity Hams st Ois-
court Paces, Optics— Solar— Elecinical— Games, and Much
More, Cataleg 5300, Siaright Emerprsss, 102C Glan
Irvmrmpas, Glenshaw, Pa 15118

FORMULAS, PLANS, ETC.

HENLEY'S 20TH CENTURY BOOK of 10,000 Recpes,
Fommulas, snd process for slmosi everything used in the
homa, farm, workshop, ndsiry. Salisfacton quaranmed.
Sand §15.00 lo: Nide inc., 148 Hughey Bireed, Nashua, N.H.
3060

MONEYMAKING FORMULAS - THOUSAMDS! CATA-
LOG §3.00 (REFUNDABLE): GWAS, Box 153, Brooidsld,
Wisconain 53008

ANY Formula $10.00, Catilog - Treatiss $1,00. Balfort, Box
568, Chicago, B06G0

SPECIAL SERVICES

IMFORMATION On anything Feguaon FResearch
Spacialists, B0-15 Woodside, Woodaide, New Yod 11377

HOW TO WAKE MOMEY THROUOH CLASSIFIED AD-
VEATESING. Bookiat shows you how 1D SIB your guwn busi-
mmmmmvmumm
LEYT — ($2.00 coupon refundable with first oeder) M
KAPPEL, POPULAR MECHANICS, DEPT. P, mm‘r
§7TH BT, NEW YORK, NY 10019




DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding month for the issue n

224 West 5Tth Stroet, New York, N.Y. 10019  Order
Classified Advertising Dept. (213) 262-4828  Form

whach the ad is o appear. See Head of Classified Section.

HOW TO COUNT WORDSE: Name and address must be Inciuded in counting the number of Words in your ad. Each

irutial of number used counts as 1 word: H.E Kappel, 224 West 5Tth Streat, New Yok, New Yok 10018 9 WORDS,

Zip codes are not courtad. Phone #; 2 Words, Symbols used 83 koys ane charged ko

sach: New Brunswick, New Jersey: 2 wonds. Abbreviations such as C.OD., FOAB, ARPM, USA, PO, 57,

16mm are counted as 1 word. (P.O.Box 392 counted as 3 words) Webster's international Unabridged Diclionary

will b ugad 85 our Buthority for spelling, compound worda, Hyphanalions, abbreviatons, sie, Plaass make chacks
MECHAMICS.

payabie to POPULAR

City or State count as 1 word

Only $52.50 for 10 word minimun

$5.25 each additional word

BOLD FACE CAPS sdd
§1 per word

{First Word: Mo Charge For Bold Face)

FRemittancs of § is anclosed 1o cover insartions(s) in the isELe(s). Classification
1 2 3 []
5 [ 7 ]
] 1] 1] EF]
] ] T ]
7 T 1] I
] = =] 7]
1] 3 o] T
Fo] £ n F]

YOUR NAME PHONE:

i A {PLEASE PRINT)

YOUR ADDRESS

cIy STATE IiP

DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COPY ® FOR ADDITIONAL WORDS ATTAGH SEPARATE SHEET)

BETTER HEALTH

WILLARD WATER. Sesn on 50 Mimdes. Gend Sefl-
Addrossad Stemped Enmvelope: RBA. 406 Batsan, FRL
MEnneapoln, M 55434

FOR THE HOME

MNEWEST EGE PEELER $12.00—\rite: Hanrshan
Froducts, T84S 20m Ave,, Kenosha, Wi 53140

WEARING APPAREL

FLOWERS, H-HITI & NURSERY

WINEMAKERS-BEERMAKERS Freah Siocks, Fast Ser-
wicl, Fres Calmlog OFBren’s, Box 24 D, YWayne, IL 60184

W&mmﬁm.mm.m.m
onpedl. Full infprmation. K. Collns, Viole, A 52350

—RECIPES COOKING, ETC. ___
GOURMET DELMGHT, Dakicious. Exsy To Mas, Facipa for
Stulted Mushrooma. $1.00. 5.8, Bow 43, Helobes, Texas

HAM CURED KENTUCKY STYLE Easy, deficious §1.00
Recpe. Complels deectons. HSS, P.O. Box 17485 FL
Leucerdaie, FL. 33318

DOWN EAST FAVORITES 10 Racipes. 52,00 SASE: Suw,
Box §5 East Winthrop, kping 04343

MASHED POTATOE CANDY! HENRIETTA'S DL’ RECH
PES §1.00. MIKI ENTERPRISE, BOX &34, CHICAGOD, IL.
80615

BEQ récipe, tes? svec 52.00 S, Swap ywour secns] T
o, save 51.00. Box 428, Gelfith, [N 46319

BEERMAKING SUPPLIES —Cuality Selection, Free Prica
iLisd, Beww B Yoursedl, Box 121, Freepon, IL 61032

OLD BOOTLEGOERS Bew' Recips — Instructions. $5.00.
Howard, T810 5. E Holgate, Portiand, Oregon 7208
FREE Encyciopedia Winemaking Beermaong Supples,

Equiprman, Ingredients. Send $1.00 Shipping, Handing.
Vynox, Box PMT4E8. Fiocheeser, NY 14615

TROPICAL DRIMKS 50 Exole Concoctons of Bw |sles. A
sl bov the Professional and Home Baender. Send §5.000:
J & B Co, P.O. Box 10154, Grean Bay, Yia. 54301

FREE "R} Aboul Bear’ naswspapss for Deer drinkers snd

HOMEMADE KAMLUA RECIFE $100 and SASE—
Mamaiches, 5314 Picidord Dr., Daylon, Ohio 45432

BEERLOVERS! Brow American nd Europsan bear. Com-

plata kits, Equipment. Supplies. FREE dedsds. Dusns Imports
inc., Deparimact PM, P.O. Box C-500, Hershey, PA 17033

BAVE! Mon's Big & Tall Western Shirt Sals. Gel your free
ikl tilatin, Call row 100l Tres BO022T-1476, Or wile: Bg
Guy Westamn, 3095 Keme: Bivd, San FRalesl Cabformis
4901,

REPAIRS AND SERVICING

shop. Price 58,55 Send oroers ioc Popular Mechanics, Dept,
PRAC2, Bom 157, Facio City Sta., Mew York, MY, 107101

TEN FAVORITE RECIPES OF THE MOATHERMN CALL
FORMA SPORTEMAN'S CLUB Send £2.50, Box 483,
Brodench, CA 5605

WINEMAKING & OTHER RECIPES

WINEMANKING-BEERMAKING-GASOHOL. From Supply
Catalog. Yeasi Equipmenl Contrental Box GB01E-PM,
indignapoia. Ind 46268

BEERMAKERS! Free Spociaisi CaislogMewabetior
Wiliams, Box $8TMF, Dakland, Calfomia 4604,
BEER LOVERE — Brew your gwn, Delicioua | Inexpensivel

Frew Ceising. Beer Goar, Box 250030, Lansing. Michigan
ARG

BURGLAR ALARMSE & HOME
PROTECTION

WINEMAKERS Bearmakecs: Free Susvated cobmog of
suppies. Sempiex, Box 1Z2TER, Minneapolis. Minnesota
S5412-0278

BEER-WINE, Wiy Buy? Maks 1 yoursall. Supiles. Cats-
log. Jim Dardy Sales, Box M3TTPM, Cicanneti, Oho
45230

QARDEMING & LAWN CARE

STOP Garden Pasial Planting Haipa, Essy o
Leam. Send §3.50 Mow to: Marsh Frond Press, Box 100,
Santwook, SC 29040

LEARN Gardesning and Landscaping af home. Froe booide?.
Litetime Catwsr Schools, Dept. A-S88, 2281 Rary Avenus,
Loa Angaies, Calfome S0054.

FREE BEERMAXING BOOK Plus Cmaloyg. Finest Equg-
rand, kngragients, Fully Guarantesd, 5P, Box 7E4-M, Chaps!
Hill, MG 27514

MEW BUSINESS: Sefl ordinary ciosst ormeiod 1o Secuy
WUl complete with stesl door, Big profits possibls. Band
$10.00 for full particutars. Lowe Co_, 108 E. Moravian Dr_ Port
Richey, FL 33568

PROTECT your homme with reconded sounds on chsastie.
Cndy $16.05—Satislacton gueaniesd!! STOPTHIEF, 210
Shacly Ave., Charesmni, PA 15082

FINEST Equpmant! Savel FREE CATALOG! AAS, 188-8
Cxmoor Road, Birmingham, Al. 35208

WINEMAKERS-BEERMAKEFS— Fron Calalog—Fest
Sarvice— Largs Sedaction: Kraus Box TESOL, Independencs,
Misaour 54053,

SECURITY Systems By Mai' inatall pous own and save with
o aEy 10 ioliow natructions. For fres catalog wite 10: Gireen
Mountain Tachnology, Box B297-M, Sants Fosa, CA BS408

MAKE BEER. Wire, Liguaurs. Fres Catalop, Bacchanalin,
Box 51PM, Cantral Willags, Masi 02780
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oneysworth monthly has stunmed
the magazine world by announc-
ing an offer of full-year subacriptions
for just $2.97. This is as little as some

magazines charge for a single issue.
“We're doing this to celebrate our
Tenth Anniversary,'” a spokesman said,
“and to solidify Moneysworth's position
uﬁmﬂimsﬂmnherﬁbeﬁlmmhb-
lishing Bargain. Ever since it began
publication a decade ago, Moneysworth
has consistently lowered subscription
rates, while other periodicals have been
raising theirs. We started out at §10 a
year and now we are offering Tenth An-

niversary Special Subscriptions at the
UNREAL PRICE OF ONLY £2971"

Moneysworth, which tells how to get
the most for your money and the most
out of life, is read by an estimated
5,000,000, Its chief competitors are Con-
sumer Reports, which sells for §14 a
year, and Money magazine, for §17.95.

How to place your order
Readers of this magazine who wish to
take advantage of this unparalleled of-
fer should send their name and address
along with $2.97 to: Tenth Anniversary

Special Subscriptions, Moneysworth,
P.0. Box 404-PM, New York, NY 10101.

Typical of the savvy, wallet-fattening
articles Moneyaworth prints are these:

Recesslon-Proof Jobs

Cars that Are Stinglest with Gas

How to Earn 10%% on Your Savings

Canade's FREE Land Glveaway

How to Qualify for Food Stamps

The Only Diet that Really Works

The Long and Short of Halr Transplants

How to Collect Soclal Security from the
U.S. and Canada—BOTH

Are Hay Fever Shots Pointless?

Mercedes’ New “Lifetime" Car

How to Reduce Exorbitant Doctor Bills

States with Best Unemployment Pay

How to Get a Low-Coat Divorce

The Kinds of Cars Mechanics Own

Subscri
Slashe

How to Hold On to Your Auto Insurance
How to Turn Boxtops tuto Gold
Contact Lenses that CURE Poer Vision
Happiness Is a Hick Town

A Gourmet’s Guide to Free Cookbooks
How to Stop Snaring

Alr Travel at 50% Off

Today’s Soldiers Command High Pay

Prosperity in Alasks
Low-Coat Ineonranee for Noo-Smokern

Matiresses to Torn Handsprings Over
How to Save 20% on Your Food Bill
Scholar Dollars for the Middle Class
Where Retirement 5 Goes Farthest
The “Yurt”: Incredible $350 House
How to Get 7 Bestaellers for Price of 1
Ski Areas Without Sieep Prices
How to Burn Wood Efficiently as Fuel
Resumes that Get Joba
How to Avold Alimony
How to Travel and Get Pald for It
Fifteen Fabulons Free Maps
Don't Sneeze at This Cold Remedy
Starting a Retirement Business
Videotape: The Last Word in Wills
The World's 100 Best Free Calendars
Landing an Executive Job Alter 40
How to Cope with Dunning Letters
Saflbeats that Are Real Winners
Getting & Job as & Forest Ranger
The Amazing New Two-Engine Car
As you can see, Moneysworth is an
easy-to-follow instruction manual for
building a better life. Each day, it is in-
undated with ecstatic testimonials like:
* “You're nol going to believe this,
but 1 have parlayed §146 into $90,000,

due to your informative article on how
to break into real estate. How can I ever

express my gratitude sufficiently?”

tion
to $2971

rice

—H.T. Pinrose; Monigomery, Iowa.

® “Your advice on Social Security re-
sulted in & $3,135 lumpsum cash pay-
ment to my wife and $171 monthly pen-
gion. The best investment I ever made
was my subscription to Moneysworth."
—Dr. Herman Hortop; La Grange, I

® “Your article on high interest paid
by foreign banks has enabled me to
retire in style. | cannot thank you
enough."—E. Svenson; Fallbrook, Cal.

® "“Your news reports on investments
have brought me, in just months, $12,968
profit, tripling my money. You can bet
I'll be a Moneysworth subscriber for
life."—L. Grey; Ypsilanti, Mich.

& “Your article ‘Inaccurate Billing by
the Phone Company' led me to discover
four years of overcharges. I got a §1,503
refund!"—A. DiRienzo; Bristol, Pa.

¢ “Moneysworth's product ratings
sure stretch the dollar. I bought the
3Smm camera you recommended, sav-
ing 30%.""—R. Goodrich; Tucson, Ariz.

= “Your article "How to Avoid Paying
an Exorbitant Doctor Bill' saved me
$65. Here's my subscription extension.”
—C. Wagner; Yorktown Heights, N.Y.

* ““Thanks to your article ‘How to Buy
a New Car for $125 over DEALER's
Cost," I just bought & Chevy at a saving
that I conservatively estimate at $350."
—Rudy L. Grange; Anita, Towa.

* “Moneysworth is aptly named. To
paraphrase Chorchill, never have so
many paid so little for so much."—Dave
Alpern; Pittsburgh, Pa.

To take advantage

To take advantage of this GJVEAWAY
offer, readers of this magarine should
send their name and address with $2.97
to: Tenth Anniversary Special Subserip-
tions, Moneysworth, P.0O. Box #4-PM,
New York, NY 10101.

{Note: There is a limit to the number
of years that may be ordered under this
special rate. No subscription may ex-
ceed three years—at $8.91.)

If ever a publication was accurately
named, it's Moneysworth. This offer is
highly recommended.
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