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&J I. Even if you've never installed a sheet vinyl floor

'The Armm ¥~ before, the new Armstrong Tnm and Fit system makes
ng : it easy to do yourself. And do it right! The Trim and
# d Fit Kh_ = I [t Kit has everything you need, including simple step-
li 1m an by-syl_ap dirpiclions. %
he gnly hard pan 1 deciding which Inm and
mﬂkes an Armstn‘)ng 1. Make a papes patiern Fit floor to choose. Because there are so many to
of the room choose from. More than 170 patterns and colors, A

variety of perlormance features like no-wax and cush-
ioned comfort, And thera's a Trim and Fit floor to fit
most any budget.

Once you've made up your mind, the resi is easy.
It's truly & do-it-yourselfer’s dream—come true!

For free literature, call toll-iree 800-233-3823
(in Pa. BOO-732-0048),

no-wax floor
as easy to install
as it 1s to live with.

2 Tranmsler the patierm
1o wour new lloor

3 Tena—Tlora
aaunidul fit




THREE STRONG CHOICES.

#38141

THAT’S THE CRAFTSMAN?*
CHOICE FOR JULY.

There's one thing about a Sears
Craftsman hand tool. Once you have
it, you don't have to worry about it.
‘Cause every Craftsman hand tool
carries a warranty that's as solid as
the tool it backs.

A full unlimited warranty that
promises: “Should any Craftsman
hand tool ever fail to give complete
satisfaction, return it to the nearest

ON SALE JULY 3-16
SAVE $™799

YOUR
38%-42% CHOICE EACH

Minimum savings nationally. Prices and dates apply
only to Continental United States except Alaska
Available ab Sears retall siones

#3917

Sears store throughout the U.S. and
Sears will replace it, free of charge.”
Na ifs, ands or buts about it. Now
those are strong words, but Craftsman
hand tools are strong tools.

In lab tests, the bond between the
head and handle on this Craftsman
hammer withstood over 6,000
pounds of force. “Tough Tip”, an
exclusive feature on this Craftsman
measuring tape, makes it one of the
most durable on the market. And the
high-impact shock-resisting end caps,
and durable acrylic vials, make this

Craftsman aluminum torpedo level
tough to beat. With features like that,
it's no wonder Craftsman hand tools
carry a warranty like they do.

Which brings us to our last point,
now's the time to carry all three
home. From July 3—16, they're the
Craftsman Choice for just $7.99
each—a 38% to 42% savings. A
strong reason o visit the Sears retail
store nearest vou.

Thias OoOnea
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NEW

ADVANCED TASTE FOHMULA

Introducing New Breed.

The best tasting dog food in a bag.

At last. New Breed”is here. The best tasting dog food ever putina bag. lt's
made with meat—not Jui-‘.t juices—but real meat cooked into every chewy chunk.
And 3 out of 4 dogs in independent tests preferred it to any other dog food
in a bag. So give your dog the taste that's proven best. New Breed.
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The WOODBITS
The PROS Use!

Why isa WOODBIT Best?

A PROFESSIONAL WOODBIT has four leatures designed specifically

for wood:

* A CENTER SPUR that locks your bil on course and so
pravents “skating”

* TWO CUTTING SPURS that start and dimension a
perfectly round hole

Editor-in-Chief: lohn A Linkletter
Executive Editor: Joe Oidham
Managing Editor: B8 Hamford
Design Director: Ira Hermick
Design Corsultant: Ebernard Luthke

« EXTREMELY SHARP FLUTES extend from the two - Special Ecitorial Features: Sheidon M Gallager, editor
cutting spurs and continue the cutting action all the way Auromative: Tory Assenza. editor, Micnael Lamm
through the wood . . . shaving the sides smooth. Most important, the (et Coast), Gary Witsenturg [Detroit]
two spurs will not splinter the wood as the bit cuts through as :‘:'m"w":‘ﬂ nop: mmwmw
spade or metal cutting bits do Boating. Outdoor and Travel: P —

& THE CUTTING FLUTES ARE ENGINEERED lor aptimum chip Electronics: Peil L Shapin, exitor
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EDITOR'S
NOTES

eaders really wrote at least one of our

features this month, You

submitted so many good ideas for a home bike shop that we put the best
seven together into PM's Bike Shop—As Good As A Pro's (page 96). If you
have family wheels to take care of, you'll find lots of ideas you can use. . . .
Woodworkers will be as pleased as we are with this month's Master Crafts-
man’'s Shop. the 14th in our continuing Great Shop series. Staffer Michael
Chotiner trekked up to Westwood, Mass., to visit the shop that owner Harold

Ionson characterizes as "‘comfortable.”

That's an understatement, reports

Michael: Any woodworker will find it's the kind of shop he fantasizes about.

You'll find it on page 80,

Even the best of the
off-roaders needs a lit-
tle help on a bottom-

lesgs river bed. i

Photo models find there’s more to do
than just sit in a swing for a PM photo.

Do-t-yourselfing comes in a variery
of forms around here. And some-
times quite unexpectedly. Take the

case of the stuck 4x 4. When editors
l'ony Assenza and Mike Lamim were
charging a trio of four-wheel-drive
vehicles through the boondocks of
California to do Little Off-Roaders
With Lots Of Guts! (page 80), they
rated the Mitsubishi Montero the best
dirt machine of the lot. So how could
they expect it to get hung up, axle-
deep, in river mud? [t did—and they
huffed and puffed it out themselves.

. Then when camera models Cindy
Guyer and Chris O'Connell arrived

POPULAR MECHAMICS = JULY 1983

Ah-h-h, the job's done and sverything
works: Hartford savors the momaent.

on site to pose for our porch swing
story (page 94) . . . well, same old
story. They got to hang the swing
themselves. . . . But Managing Editor
Bill Hartford did the expected. He cut
through his wall to install an air con-
ditioner (page 138) and got a perfect
fit first time! ™

EASCO CLICKS WITH

A RELEASE
AT A SPECIAL PRICE.

See your Easco dealer for a
3" drivesocket set featuring ratchet
with new push-button release to
pop-off sockets, 13 pieces include
sockets from 36" to 316" Lifetime
guarantee. Now yours at a special
low price.




LETTERS
TO THE EDITOR

Don’t count the jeep out yet

Your obituary on the demise of the jeep
{The Jeep Is Dead Long Live The
HMMWYV, page 89, Apr. "'83) was good
reading, but a bit premature. The jeep
is still going strong in armies all over
the world and will undoubtedly contin-
ue in service long after the last of the
new HMMWVs has been declared use-
less surplus. The jeep is not dead|
BILL KISH
NEW YORE CITY

A timely story, but it contained a
glaring error. The World War [l jeep
was not known as the M151. The orig-
inal Willys version was the Model MEB
and the Ford version the Model GPW.
These were followed by the M38,
M38A1 and M38AZ2 series. all different
from the earlier models. The M151 des-
ignation was first used in 1959,

BERNARD M. SIEVERS
MAJ., US ARMY (HET.)
WILLIAMSTOWN. N.J

PLANE: Buikl PM 1
C i in- A sl
Wmrhinng

rectly depicted the Hummer as the
Army's choice to replace the feep.

In your fine history of the jeep, I'm
glad you were thoughtful enough to
mention poor Bantam. which originat-
ed the jeep concept, then lost out in the
competition to build it. They deserve
far more credit than they ever got.

LARRY L. BUTH
WALWORTH. N.Y

We agree that the jesp will still be
around for a long time, but its phase-
out has already begun. Just one week
after our story on the new HMMWV
appeared. the Army announced the
winner of its competition for a jeep
replacement. It's AM CGeneral's Hum-
mer, the vehicle pictured on our April
‘83 cover (left) Over 54,000 will be
built during the next five years.

Early-model jeeps were known by
many names. but since the M151 des-
ignation has been in use for more than
20 years, we felt it would be the most
familiar. Also used was MUTT (for Mil-
itary Utility Tactical Truck)—a name
some fokesters said was apt.

That's why it was a "doozy’
I greatly enjoved Mike Lamm's article
Automakers Who Dared—And Lost
(page 79. Mar. 'B3). As he said Due-
senberg had it all over Rolls, Mercedes
and the rest of the foreign competition,
Europe had absolutely nothing to offer
in those days—and probably still
doesn't—that could average 135 mph
for 24 hours straight, the world endur-
ance record that Ab Jenkins set in a
stock-engined Duesy in 1935
1.T- HORSTMEIER
PASADENA. CALIF

It was one of the best features 1've
ever read in PM, and the pictures were
superb. My compliments to you.

ROBERT LAMMERS
RIVERSIDE. CALIF

They're both fine chests

| certainly was surprised to see con-
struction plans in your magazine for a
tool chest that our firm has been mak-
ing since the early 1920s (Build Qur
Master Craftsman’s Toolbox, page 108
Apr. "83). It was, indeed. a compliment
to my grandfather, Harry H. Gerstner,

&

who designed this and many other
chests dating back to 1906.

We still make this design, and the
gquality of our current product far
exceeds that of the old chests you men-
tioned. If any of your readers would
like the real thing. we would be happy
to send them our free catalog.

JOHN H. CAMPBELL
PRESIDENT

H. GERSTMEHR & SONS
BOX 517

DAYTON, OHID 45402

Thank you for your kind comments.
Although our chest follows traditional
lines, we did not knowingly pattem it
after any particular Gerstner model. [t
was a composite design based on two
homemade toolboxes dating back to
the '30s that our author, Walter E Bur-
ton, studied some years ago.

PM’s Phoenix for phun

You sure had the right idea in offering
plans for your clever expandable camp-
er (PM's Phoenix—An Expandable Van
You Can Build For $2.000. page 48,
Mar. "79). I recently complated my ver-

Expandable Phoenix camper built by read-
er Zimmerman. Added door is in rear.

sion (photo above), adding a hatchback

door for the extra convenience of rear

outside access. | look forward to many
happy times in this fun machine.

CHARLES M. 2IMMERMAN

HANOVER. MD,

Thanks for letting us know. For oth-
ers who may be interested, plans for
building the Phoenix are available for
£15.75 postpaid from Popular Mechan-
ics, Box 1014, Radio City Station, New
York, N.Y. 10101. (Note: Because of
inflationary rises in materials prices,
estimated construction cost is now
$3.000 to $4.000.) ™
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How to make
home improvements
. without a home
improvement loan.

You'll discover that the MARK V by itselfis a
complete basic power workshop, ready to take
on almost any home woodworking project

Then, as your skills improve and your needs
change, you can customize it with Shopsmith
tools and accessories designed to make your
MARK V even more versatile!

Send now for
FREE FACTS!

Just complete and mail the
coupon for a FREE MARK V
Information Kit, including the

useful booklet "What To Look For
When You Buy Power Tools”
You'll also receive a FREE one-
year subscription to HANDS ON/J,
the national woodworking n'%g
azine (a $6.00 value). And we'll
tell you how you can
try out the MARK V
in your own home

ﬁéﬁ:“ ' :_ : 7 for 30 days without

More than a gquarter of a
million people like you have
already chosen the Shopsmith
MARK V for their home
workshops.

And in today's tight money
market, it's no wonder. People
just can't afford professional

elp to maintain and upgrade
their homes. Or the high
interest on home improve-
ment loans.

That's why more and more
folks are turning to do-it-
yoursalf home improvements
... and to the MARK V
by Shopsmith!

Five tools inone at
aprice you can afford |

Thousands of -
MARK V owners have L -

o b erodaing 5 - - R
kitchens, updating bath- g @‘] = Send in the
rooms, ﬁnishing = ‘ or - = - l Ay coupon today!
basements an A4/ % _ ! L
doing other home ¥ NG &
ium;'Bment prof o )/ - 1 Vi 2/
ects. Now you 7 TR
can, tool o \q Y 5

Thaf's because L ot L '
the MARK V is
more than a power
tool. If's the com- .
plete home workshop that gives you the five Shopsmith Inc. uatey Woadwonna Toos
power tools you need most in a single unit that The HomeWorkshop Company =5 |
e e U S o 108
boring machine, lathe and disc sander — all : :
e iar T s wﬂm el tneid Send in this coupon
motor Much more afordabie than . or Call: 1-800-228-5522
five separate single-purpose tools! (in Nebraska 1-800-642-8788)

The tool to start
ml..mm

you grow with!

' L] .
1
_# T.Es'l | want 1o find out how 10 make home improvements [ ]

wilthout & horme improvement loan. Please send me a FREE Shopsmith
MARK W Infarmation Kit, including the bookiet “How To Defermine ]
Your Best Power Tool Buy,” and anter my name ior a FREE one-year I
subscriplion to HANDS ON the national woodworking magazine ]

thai Youll Soon-be able to changs 100 BT e
operations in less than 90 seco And Name :

built-in precision will make short work of dikihs
some jobs that seem too tricky to i i
tackle now. City 1
What's more, the MARK V lets you o 5 L)
“borrow” functions from one operation P 1
to make another more productive. Send 1o Shopsmith, Inc. The Home Workshap Company 1
750 Center Drive  Vandalia Ohio 45377 Dﬂ‘p!. 1610 ]



BILLHARTFORD

IMPORTS &
MOTORSPORTS

Lotus is back

Stopl Before you
drop $63,000 for a
Ferrari 308G TSi or |
another exoticar,
you should know
that Lotus is back in town.
The mid-engine Esprit is available in
two models, Turbo and normally aspi-
rated 53, with marketing in the United
States now being handled by Perfor-
mance Associates.

On the outside. the Esprit is the
familiar, hard-edged, beautiful wedge
that Giugiaro designed in the mid-'70s
(not the custom convertible model we
show hera).

But beneath the Esprit’s sheet metal,
there is a lot more happening. Dis-
placement of the inline Four is now 2.2
liters. In the Turbo model. horsepower
is 190 at 6.500 rpm (redline is 7.300
rpm). which should get you to 60 mph
in 7 seconds. You'll also find structural

e ()
g Py

Lotus Esprit Turbo convertible is a cus-
tom fob from Kollinger in Europe. Froduc-
tion-model Esprits are available here.

and suspension redesigns. a new interi-
or. better rustproofing. better engine
cooling and ventilation system and all
the necessary touches to make the 53
model worth $35.000 and the Turbo
$50.000.

That's right. Lotus is not synony-
mous with kit cars anymore, if you
remember that wonderful, do-it-your-
self Lotus 7. And these are not the days
of the Lotus Europa which, when we
featured it on PM's cover in October
1872, was £5.500.

Super bikes

We're too timid to want a 190-mph
street-legal motorcycle, but it's good to
know where you can get one. Motorcy-
cles from the Swiss builder Fritz Egli
come into North America at. of all
places, Calgary, Alberta: Herb's Quali-
ty Sales is the place and Herb Jahn is
the man (at Box 83, Suation J. Calgary,
Alta. T2A 4X4. Canada). Former Swiss
motorcycle champion Egli works with
Honda and Kawasaki engines and
makes racing machines that can also be
set up street-legal. The racer shown
below can take 750- to 1,200-cc
engines.

i

Red Hunter is Honda-based racer made
by Egli, available from Herb's in Canada.

8

Bells and whistles

All comfort and convenience features
started out as “"bells and whistles.”
That's how innovative designs are put
down by auto manufacturers who

didn't happen to think of them first.
Electrically adjustable side-view mir-

o . e

Vanas in Mazds 626 center vent oscillate.

rors, for example, have gone from
being a "great gimmick'” to a standard
itemn. Even the individual lefi- and
right-side control switches have been
refined into a single switch with left
and right positions.

And let’s not overlook the safe-
ty aspect: Heated side-views—
and rear defoggers and wipers—
are a blessing in freezing and wet
weather,

We recently put some U.S, miles on
Mazda's new touring sedan, our first

drive since testing the car in Japan last
yvear (see Driving The ‘83 Mazda 626,
page 66, Dec. "82). We were dazzled by
the bells and whistles on this auto.

The car's motor-driven. oscillating
vanes in the cemer vent are no gim-
mick when they're used with the air
conditioner. They're a sensible refine-
ment of the vent system and 1 would
welcome a similar
type of arrange-
Ment on my room
| air conditioner at
home.

A neat applica-
tion of the joystick
control can be
found on the Maz-
da's sound sys-
tem. The balance
between the front
and rear speakers
and left and right sides is set with a
single stalk that can be rotated 360°
Zap! Those hard-to-use knobs on con-
centric shafts now have been made
obsolete,

Some other 626 features that we fell
in love with are the instrument panel
design with its built-in shelf running
almost the width of the automohile and
the front armrests which also serve as
storage compartments, Because of the
way the forward half is designed, the
armrests serve neatly as racks for PM-
sized magazines.

OFf course, all of the touches that
make It a pleasure just to sit in the 626
have to be piled on top of a well-
designed chassis, drive train and other
stop-and-go systems t0 make driving
the Mazda a special expenence. And
they are.

You guessed it: The Mazda 626 is a
car that rings our chimes P

The speaker balance

is set using a joy-
stick-type control.

Armrests have compartment with a cov-
er, plus a slot big enough for magazines.
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STP Oil Treatment
fights motor oil

breakdown.

Parts of your car's engine i feMperature performance
can reach 450 degrees pmpertfes To put extra
Fahrenheit after only 10 miles lubricants and antiwear agents
of driving. This kind of intense to work... just where they're
engine heat weakens your oil’s needed. STP contains a special
vital protective properties. chemical additive, ZDDRF, that
That's motor oil breakdown. helps reduce engine wear, oil
STP Oil Treatment fights motor ox/dation, bearing corrosion
oil breakdown. Here's how: and engine sludge. Whenever

STP scientists specially you change or add oil, get STP
formulated STP Oil Treatment Oil Treatment and fight motor
to strengthen your oil’s high oil breakdown.

Depend on STP proven performance.@[)

©i383 STP Corporation, an ESMARK Company, Boca Raton, Florida 33431 .




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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High-density juice
A maintenance-free battery guaran-
teed for six years and designed for the
Sawrday mechanic has been intro-
duced by Chloride Inc. of Tampa, Fla.

The battery is designed to hold all
the acid in the plates. So in theory.
ewven if it cracks, it won't leak, It uses a
new calcium-lead design that is really
sealed (a pressure-relief, but no vent)

Called the Torque Starter. it has a
rating of 650 starting amp. The batery
has both top posts and side terminals. If
you use the side terminals, the top
posts are available for recharging and
boost-starting,

The battery has a carrying handle for
easy removal and installation. List price
is about $90. From Chloride Battery
Div., Box 1124, Tampa, Fla,

— Paul Weisslar

New battary has six-year guarantee and

comas with two sets of cable terminals.

Portable oil changer will pump out maost
crankcases in less than three minutes.

If you need to be begged to change
your motor oil, you might be interested
in the Power Max Oil Changer. The 12-
volt d.c. pump has an inlet and outlet
line plus clips that attach 1 your car’'s
battery.

To change the oil, push the inlet line
down the dipstick tube far enough for it
to touch the bottom of the oilpan. You
can approximate the length you'll need
by measuring the length of the dipstick
and adding a few inches.

It will pump the oil at a rate of two
quarts per minute, We've used it on
several test cars and the unit delivers

what it promises and seemns well made.

12

Cost is $49.95 plus 33 shipping from
L.Dv. Ratherby, 18480 Bandilier Circle,
Foumain Valley, Calif, 92708.—T.A.

Cheap flashers

Many imported car flashers are ex-
tremely expensive—$20 10 over $60 (a
popular Toyota application costs $61).
An American aftermarket flasher man-
ufacturer, Ideal, is now making a flash-
er line at prices you are more accus-
tomed to paying—%5.25 and up list.
with a top of $9.05.

Inaxpensive, domestic flashers replace
costly, foreign-made units. That's news.

Ideal dissected all the expensive
imported car flashers, found nothing
special about them and came up with a
line of eight to cover about 100 differ-
ent numbers.

The Ideal catalog contains a chart
showing flasher locations. so if you
don't know where to find yours, the
parts store counterman can look it up.
Ideal Div,, Parker Hannafin Corp., 1000
Pennsylvania Awve. Brooklyn, NJY.
11207.— Paul Weissler

Sparkplug tool

Cleaning and gapping sparkplugs can
be a real pain without the proper tools.
Kaster's new five-way ignition mainte-
nance tool can be a real plus in your
toolbox.

Kaster's Sparkplug Tool has provi-
sions for checking six different plug
gap widths, a gap adjusting toal. a car-
bon scraper. a brush and an ignition/
sparkplug tester. And. all the tools fold
into a pocket knife-sized plastic handle,

Ignition maintenance tool can aven check
for electrical leaks in spark system.
The six wire-type gap gauges range in
size from .035 to 080, The brush works
well removing deposits on the plug,
after using the scraper.

The ignition tester allows you to
check for spark leaks at the distributer
cap, along the length of each sparkplug
wire and at the plug itself.

The tool costs $3.95 at auto parts
stores or from Kaster Inc., Station Road
at Sunrise Highway, Bellport, N.Y.
11713.—Joel Breauit
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Imagine pal ntmg an en-
tire wall and never once coat-
ing your roller in a paint tray.

Or tackling some intri-
cate stainin rﬁmre like shake
shingles without the endless
tedium of dabbing and pok-
ing with a brush.

Think about how nice it
would be to never again
have to pour paint from a can
to a tray,

Now youre beginning to
see the beauty of a versatile,
new tool that stands to revo-
lutionize painting around
the house,

The Wagner* Power

Twin' airless sprayfmlfen

A Choice of Rolling
or Spraying.

Created especially for
home owners, the Wagner
Power Twin is the first and
only product of its kind.

It gives you the flexibility
of an interchangeable spray
gun and roller, Emh ona
twenty-five foot hose.

The roller looks like the
usual kind, but that's where
the similarity ends. With this

roller, a squeeze of the trigger

pumps paint from the can,
straight to the inside of the
roller cover. Specially de-
signed perforations cizstrihthu'
the paint evenly to the our-
side. So you can paint wall
after waﬁnonstop in

smooth, even strokes. But

tha[ s only half [ht’: story.
For covering large areas of
hard-to-paint surfaces, you
can attach the spray gun.
You'll be amazed how
fast you can paint siding, shut-
ters, decks, furniture, and
more—all with a smooth, even
finish and no brush marks.
The spray gun comes
with a tough, tungsten car-
bide tip that lets vou adjust
the fan width of the spray for
added precision.
And because if's pow-
ered by a piston pump, there's
no bul{:y air mmpressur

FE\IES lies Virtuall
All Kinds of Pauu

The Wagner Power Twin
will spray oil-based paints
and even heavy latex paints.

You can also apply stains,
varnishes and lacquers. Or
almost any other liquid, in-
cluding sprayable pesticides.

Helpful Accessories.

A variety of accessories
can help make painting with
a Wagm,r Power Roller®

. CVEN MOTE
convenient

We painted this house. excluding mim in 2 A
10 miirutes wath the Wiggner Posser Twin. It took
us i hours. 32 minutes with o brush

¢

and efficient.
For painting the ceiling or
for reaching the top of a wall,
ou can avoid using a ladder
y adding an eighteen inch
extension to the roller
An optional spatter shield

will make the job all but
speckle free.

Power Twin roller cov-
ers are also available in four

different naps to give youevery.

thing from a very fine finishon
plaster, drywall and woodwork
—to a more heavily textured
finish on stucco, rough plaster
and cinder blocks.



painting. Again. .

[

mins. .
Wi perived Bhs hedroom, excluding mim, in just
AP minures wanh the Power Tadn I roak us 57
minwtes {and 81 dunks into dhe pant oavl with a
Corveriona mﬂrr

Nligh the Fosver Twin .{.l'r;n'llg:m'h SAnNg oW, LS
oty 2 minuies (o paint, With a brosh, i rook
P

For working outside, 12
and 24 inch spray tip exten-
sions will let you paint over-
hangs without having to
climb on scaftolding or up
a ladder

There's also a 25 foot

hose extension that increases

the total length to 30 feet.
So you can easily reach
the top of even a large
two story house.
The Right Tool
for Painting,
Inside or Qutside.
When you con-
sider your

[ .
b2 -

next painting project, whether
it's the new baby room or the
old shed out back, consider
the incredible Wagner Power
Twin.

It's the kind of blue chip
investment that'll pay for it-
self over and over again in
time savings, ease and pro-
fessional-looking results,

Please send your - i
“"How to.." brochures —

to help me learn more about painting
with a Wagner® Power Twin™ and
Wagner" Power Painter® airless

paint sprayers.  06-07-02
-

Address
Gty

A
WAGNER

 The Right Tool for Painting’

i S|, R




NEIL SHAPIRO

PM ELECTRONICS

MONITOR

Latest round in the disk wars

Laser wideodisk systemns have not
caught on in the living room as some
industry observers once predicted they
would. But, videodisk systems may just
set the board room—and the computer
room—on fire.

The main drawback to the videodisk
system has been that it is a playback-
only device. You can't record on it
beyond the first manufacturing pro-
cess, For this reason, the videotape
deck has remained top dog in the
entertainment field.

But Matsushita recently showed a
videodisk system that uses a laser and
can erase old program material and
record new. The laser beam records

information on the disk by making
some microscopic pits shinier than oth-
ers. When reading the disk, the laser
interprets the reflectivity of these pits
as a video image.

But wait. Before you begin planning
to record The Dukes Of Hazzard on disk
for posterity, you should know that
Matsushita doesn't feel this new pro-
cess can be cost effective enough to
make it attractive to the consumer.

Instead, the new erasable videodisk
will see its first application as a medium
for computer storage. Each disk can
store up to 15.000 full pages of docu-
ments, including pictures.

This beats existing computer storage

on two fronts—cost and versatility. A
typical videodisk systemn, under this
method, would be able 1o store almost
10 times as much information as a 10-
mb (megabyte) computer hard disk.
Hard-disk systems are expensive—
disks alone cost hundreds of dollars.
Other companies, such as Sony, are
reportedly racing to catch up to this lat-
st spin in technology. As these eras-
able videodisks come on line at large
corporations and businesses, it seems
reasonable to assume that the manu-
facturers will be able to streamline and
enhance their production lines. And
while costs of this erasable disk are
high today. | predict this latest revolu-
tion will be available for the at-home
videophile in two to three years.

Light a video torch

The 1984 Olympics will flow from Los
Angeles o the world as brief pulses of
light on thin glass fibers. This new sys-
tern of digital television broadeasting
was first shown at the recent annual
meeting of the National Assn. of Broad-
casters and will be the primary system
used to link the dozens of sports arenas
to the main TV transmission site,

Bell Labs, which pioneered this tech-
nology, has achieved not only the two-
way transmission of voice and data, but
of full-color and broadcast-quality TV,
All three national TV networks have
proclaimed that the signal meets or
exceeds all of their specifications for
use on the air.

Even now, plans are being made to
link all of the Olympic sites with an
invisible spider web of thin, glassy
fibers hidden in underground conduits
and within walls yet to be built. When
the system is completed, it will be the
largest lightwave network in the
world.

Technology like this holds great
promise not only for the TV networks,
but for colleges, hospitals, businesses
or anyplace that has a number of build-
ings that could be linked by one- or
two-way television. Colleges might use
it to transmit a lecture from one lecture
hall to another, or even to a different
campus in a distant part of the state.
Hospitals could send pictures of opera-
tions and procedures to other institu-
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tions throughout the country. As this
digital technology becomes more de-
veloped. it will truly become a dance of
the light fantastic,

Equalman
Those ubiquitous Walkman-style radi-
os have become popular with people in
just about every walk of life. For carry-
along sound and portable music, they
just can't be beat. But place them in a
living room and their limitations be-
come obvious.

One company, AudioSource of Fos-

ter City, Calif., has had much success
with add-on speakers for these units.
I've heard AudioSource’s LS5-5ix speak-
ers and can tell you that they make the
small spund of the portables more
respectable.

The latest add-on is a five-band
equalizer. This miniature-size but full-
feature audio equalizer for your Walk-
man is called the EQ Three, and it sells
for $39.95. Just plug it into your porta-
ble's headphone jack, plug the head-
phones into the equalizer and adjust
the unit's five slide controls 1o bring a
whole new dimension to smallness. M

QUARTZ

Electronic watches have many functions,

tells you (Watches: More Than A Good

Trim your time
as our story in this month’s issue

Time, page 76). If timekeeping
starts to go, adfust watch yourself
Open back and adfust trimmer
control very slightly. Time for
a full day and readjust watch.

TRIMMER
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& Youre notjust moving in,
you're moving up.
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APPLIANCE

CLINIC

Converting to a refrigerator

I own a Frigidaire upright freezer, mod-
el No. UDF-1564. Can | change this
freezer to a regular refrigerator with
temperatures of 38° to 427 F.7 Can this
be accomplished by installing a new
refrigerator thermostat in the freez-
er?—A. L. Towson, Smithsbung, Md.
Your model number indicates that
your freezer is an upright. nonfrost-
proof type and probably has refrigera-
tor shelves. If you change the thermo-
stat to the refrigerator type, this is
what will happen: During the run time
{compressor-on time), frost will accu-

mulate on the shelves and the tubing.
When the thermostat is satisfied. the
compressor will shut off.

Now what happens to the frost? It
will melt and twirn to water. The water
will drop down and land on articles on
the shelves as well as the freezer bot-
tom. When the compressor comes back
on, this water will turn to a sheet of
ice.

As you can see, it's not practical 1o
change a freezer into a refrigerator
because of built-in design characteris-
tics.

Confused washer

I own a Maytag portable washer mods!
No. A50. serial No, 391682KS5. When |
fill the washer, the water backs up into
the spin tube. In addition. when [ um
on the spin, the washer drains, wheth-
er it's set on washer drain or spin drain.
I would appreciate any advice you
could give me on how fo retain the
water and how to drain it as needed —
Mrs. Alice Brown, Mineralwells
W.Va.

Chances are your problem is in the
diverter valve. The flapper inside the
valve may be broken or not sealing
properly. Or, the drain cable which

cantrols the diverter valve may be bro-
ken or possibly out of adjustment.

If you have decided that you don't
want to call a Maytag repairman and
you want to tackle the repair job your-
self, I suggest that you order Maytag
service manual part No. 56150 directly
from Maytag Co., Newton, lowa 50208,
The approximate cost is $2 plus post-
age.

Pages 4-5 and 4-6 of the service
manual explain exactly how to remove
and disassemble the diverter valve and
describe the correct procedure to fol-
low for adjusting the drain cable on
your washer

SERVICE TIP

Whirlpool recently has come out with a do-
it-yourself repair manual for automatic
washers that's aimed specifically at con-
SUMEers,

The new manual gives the reader
detailed, step-by-step procedures in non-
tachnical terms for 53 separate repairs on
most Whirlpool automatic washers that
were built within the last 10 years.

The service mamnual is the first of a
planned series of do-it-yourself repair
guides. With the manual and the availability
of replacement parts through Whirlpool dis-
tributors, it is thought that more consSuMers
will begin to make repairs on their appli-
ances thamsalves.

The repair guide costs $7.50 and is avail-
abla through Whirlpool appliance dealars or
parts distributors. You can also receive a
copy by sending $8.25 v Literature Dept.,
Whirlpool Parts Distribution Center, La
Porte, Ind. 46350.

POPULAR MECHANICS = JULY 583

New Whirlpool automatic washer manual
covers 53 detailed repair procedures.

Gas flow

I own a Magic Chef gas range with an
electric ignition, model No. Z22AA-
Z2KLW, serial No. 6X024-44327. After
turning off the eye-level oven, gas con-
tinues to flow to the pilot. Any sugges-
tions?—Yosi Weiss. Brooklyn. N. Y.

It sounds as if the problem is in the
gas pilot circuit. The switch on the ther-
mostat, which supplies power to the
pilot valve, may be faulty. Or. the gas
pilot valve may be stuck open.

Unplug the range and have your
local service company repair it. Call
Brooklyn Union Gasat(212)643-40500r
Long Island Stove at (516)248-8261.

Appliance interference

We have a 1872 RCA color television
set, model No, JP972W, serial No. 205-
370579, with a 300-ohm antenna wire
to a Model 7280 Channel Master
matching transformer. This is a com-
mercial set with a 7Z-ohm coaxial
antenna fack. We get interference on
the lower channels (2-6) from appli-
ances with motors.

We installed a filter from Radio
Shack that plugs into the television set.
but it didn't help. Channels 10 and up
are fine, Can we eliminate this interfer-
ence from our appliances?—John A
Yates, Chesapeake City, Md,

| contacted RCA concerning the
interference on your television set.
RCA spokesmen said they know of no
problem with your model TV or any
modification that would help. They
suggest that you try hooking up a
master-type matching transformer at
the antenna. Then run a 75-ochm
shielded coaxial cable lead 1o the back
of the television set and hook it up to
the 72-ohm jack.

Radio Shack sells an indoorjoutdoor
matching transformer, part No. 15-
1140, for approximately $3. They also
sell 75-ohm wire in 25-, 50- and 100-ft.
lengths with the F-connector already
attached. [ hope this will help clear up
the interference on your set ™

If you have a problem with any appliance, send your
guestion, along with the moded and serfal numbers, to
Appliance Clinfc, Popular Mechanics, 224 West 5Tth
51, New York, N.Y. 10019. Sorry, but letters cannot
he answered Individually. Problems of wide interest
will be discussed in this column,
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JOHN GAYNOR

CLINIC

HOMEOWNERS’

Condensation in Florida room

Last year, I added a Florida room to my
home. The condensation is so bad that
the inside of the roof drips and the
walls and storm windows are always
wet. The roof and walls are metal, |
need help combating this moisture
problem.—Stanley Chepinskas, River-
head, N.Y.

Your room in Riverhead. constructed
as you describe it, would sweat even in
Florida. The metal becomes hot during
the day. and the moisture in the cool-
er evening air quickly condenses out
on it

Most warehouses have metal roofs,
But they have rigid insulation, such as
Styrofoam. on top of the decking, then
a built-up roof applied over the insula-
tion. This, of course, keeps the metal
from getting hot.

This corrective measure may not be
practical for you. If not, you must pro-
vide through wventilation as close as
possible to yvour roof to draw out all the
superheated air from the ceiling area.
You will also find it necessary 1o place
screened. louvered vents on the oppo-
site wall to allow fresh air inside.

Sliding doors for closet
I live in a 55-year-old house which is in
excellent condition. | have two closets
that have a door on one end. The cips-
ets are 50 deep that [ can't get to the
back without moving stored items. I'd
like to cut out each wall and put in slid-
ing doors, But before I cut out the wall,
I'd like to know what size opening I'd
need for an B0-in. door, and how much
I should allow for the header and
track?—Albert J Onwlchik, Cleve-
land

I'm afraid the explanation is too
detailed for the limited space of this

lumberyards and do-it-yourself shops
carry the hardware, which will have
accurate drawings showing the re-
quired clearances.

First. determine if the wall to be cut
is a bearing wall. 1f it supports a floor or
ceiling above it, it is bearing and must
be supported by a header on jack studs
at each end. The ceiling framing must
be temporarily supperted during work.
Your building department or an engi-
neer can tell you the size header for the
span you want. If vou haven't done this
work before, have a contractor frame a
rough opening for the sliding doors.

column. However, hardware stores. You can do the finish work.
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N 3 |
9 || HEADER
\\ -
i
BOHST
TOP PLATE
'H_,_I‘I'L.I.'.!!_h'_ | IACK STLD
BONAGH OPENING ™ | |
-i—'—'_'_'_._._._._._
-1
§
L— j— #‘-' :
T SOLE FLATE
;_L__,_:-:-:“f-a -
R

Framing a door on a bearing wall involves adding a header supparted on fack studs.

20

Consumed by mildew
Please help. We're being consumed by
mildew. Our ranch-style home is built
on a slab, has aluminum siding and is
heated by electric ceiling cables.—
Larry J . Dawson, Waynesboro, Pa.
You can waterproof concrete, but
vapor still will pass through. If moisture
is under the slab and the slab wasn't
poured over a vapor barrier. moisture
will rise through the slab forever, |
would remove the baseboard. carpet
and pad. and install a vapor barrier
{minimum  4-mil -thick polyethylena)
over the entire floor, stapling it a few
inches up the wall. Carefully fold it at
the corners. Reinstall the baseboard
and carpet. Trim the vapor barrier at
the baseboard top.

SERVICE TIP

Aptly called Toe-Saver, the Genova plug -
closes off a cleanout opening level with the
floor. There is no lug to trip over. Priced
from $2.50 to $5, it's made in 3- and 4-in.
diameters to replace plastic and metal clean-
out plugs that are set flush in concrete

.-"'.;/1
A Toe-Saver cleanout plug (right) is used
in place of standard raised-head plug.

floors. A flat metal bar or piece of wood up
to ¥ ® 2% in. can be used 1o tighten or
loosen the plug. For further information,
write to Genova Inc., 7034 East Court St.,
Box 308, Davison, Mich. 48423-0300. PM

Do pou have & home-maintenance or repair problem?
Send i to Homeowners' Clinic. Popular Mechanics,
224 West 57th 5t New York, N.Y. 10018, Lettors
cannot be answered individually, buw problems of
wide interast will be discussed in the column. For
mare home-repair and maimenance heip. get PM's
Home Care Guide, $4.95 postpard. Send your onder(s)
te Fopular Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101
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Forstner Bits-
| ] A Good “Bit” Better!

Almost unknown in America, Forstner bits are the most Elat m
accurate and versatile of all woodbits. Bottom
With your Forstners you can drill flat bottom holes, or ohes i -
bore clean holes in thin stock or veneers. . . and even
end grain. They easily enlarge existing holes,
Since Forstners are guided by their outer edges, you can bore

any arc of a circle; hence even ovals or curved openings. . . ,z'ﬁ.-:a Qﬁ
e P g
N5

@

either flat bottom or thru. . . and the hole sides are glass
smooth! Because of their design, they won't move off center
even through irregular grain or knots. Fartial Arcs And

] When rabbeting or grooving, drill holes of exact width and S i P
depth first, to cut down on chisel work and prevent splitting.

'[ Thru-holes for door locks or blind holes for plugs above (- A

countersunk screws are a breeze. Great for pocket holes to = ;j,'? \:},. ra i

attach rails to tops.
Through Any Grain Patiern
— Even Knots

| Very high Austrian quality; carbon tool
| steel. Primarily used in drill presses or
|
|

1

stands, they can be used in any
portable drill with a 3" or larger chuck.
All bits are 34" long.

Backed by our 80 day money back
guarantee.

/EEH
| =

Pliot Holes tor Rabbeting
Moriising And Grooving

e —————————————

Yes Ric Leichtung, please send me:

How Ibem Mumber Price Tolal
Blany And Descdptlan Each Price

Met Amount of Qrder
Shipping, Handling, and Insurance | 52.00
Ohio Aesidents Add &% Tax

Method of Payment TOTAL
[ Check Enclosed [ VISA [JMasterCard
S m Plans for the bit caddy Included with your Forstner bit order. 1~ Good Thiu
You Can Order Call TOLL FREE 1-800-321-68401 name
Tools By Phone:  Ohio Residents Call: (216) 831-6191 Address
INDIVIDUAL BUY IN COMBINATIONS b _
FORSTNER BIT PRICES AND SAVE Siate P e g I;‘: I
L ¢ ta

FB3S- %' Bit..... 81050  FB600-6Pc Set do k%o % o 1" O o o oo for Eorsiiar I, AR Y

12- %' Alt..... 1.50 (Save $33.13)....... BOMNUS please send your 98 page, 1983 color
FBsS8- %"Bit..... $1295  E£g4q1 -4 Pc. Set: 115, 1%, 1%, 11" catalog of hard-to-find woodworking toals,
FB34 - 3,"Bit..... $14.50 (Save $26.35)....... 558 PLUS all catalogs and bulleting .. FREE
FBT8- 74" Bit..... $15.75 FOR THE NEXT TWO YEARS!
FB100 - 1" Bit Sfsn < PRARRAPE M T Vi T £ DEnclosed is $1.00. PI d your 1983

""" o} i . Please Send your
FB118 - 15" Bit..... $18.50 (Save $26.80)....... ¥ jor catalog PLUS a catat d new tool
:::;: - 1 ;::;: g:: ..... :;:g FBS14 - Enrntplatea1t4£rce ﬁ.?;.fngiéi THE hTE:‘? ?Q?JTEARE?" :
=T Bl..... h arstner gi §

FB112- 1%," Bit..... $24.95 (Save $133.30) ... $149 LEI( H I l lN( U
FB158 - 15;" Bit, . ... §25.95 £

e pien o sme LEICHTUNGRgl | *THE Workbench People”ll &

FB200- " BR..... $31.98 4944 Commerce Phwy. £783PM Cleveland, OH 44128 » Phone 216-831-6191
Cleveland, Ohio 44128 .
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GRAND PRIZE: A fully loaded,
all-new Corvette. Plus, 4 days
and 4 nights in Las Vegas
during the '84 Las Huglan

Grand Prix*, with | ng

at beautiful Caesars Palace.
Also, two finish line seats

for the 1984 Las Vegas Grand Prix*
and $1,000 in cash.

FIRST PRIZE—TWO WINNERS.

4 days/d nights in Southern California
during the 1984 Grand Prix in Long
Beach™, with lodging on board the
Queen Mary. Plus, finish line seats for
the 1984 Grand Prix in Long Beach®,
$1,000 in cash and a 100-lap pass to
be used at the Malibu Grand Prix
Raceway.

SECOND PRIZE—10 WINNERS.
Free gas for one year (maximum
value $1,000) or $1,000 cash.

THIRD PRIZE—THIRTY WINMERS.
TYCO 440 Magnum Grand Prix Race
Car Sets.

FOURTH PRIZE—5,000 WINMNERS.
Turtle Wax Grand Prix Pit Crew T-Shirts.

MORE FOR YOUR MONMEY.

Turtle Wax® Super Hard Shell® —the
world's largest selling car wax—Zip Wax®
Car Wash, Turtle Wax® Uphalstery
Cleaner, Velour Cleaner, and Auto and
Van Carpet Cleaner are the ways to get
the highest quality. Inside or out. You
can't buy anything better. All that plus a
chance to be a "Winner at the Finish".

HERE'S HOW TO ENTER

1. Answer the ml!::rwm%questmn. "What is tha
world's largest selling Car Wax?"'

2 Write gdown the UPC symbol of any three of
the thirteen featurad Turtie Wax products

0BT Turtls Wan, lne.

displayed in your store, These producis are
Super Hard Shel® Liquid, Paste and Silicone;
Zip Wax® Liquid and Powder; and
Turtle Wax® Upholstery Cleaner,
Velour Upholstary Claaner and
Auto and Van Carpet Cleaner.
(Al =izas are included.)

3. Pul this information on a

3" x 5" card with your name and address
and the name and addrass of your favorite
Turtle Wax retfailer. Mail to: “"'Winner at the
Finish"" Mag P.O. Box 508, Prospect Heights,
Hingis BO0T0. Entry lorms also available at
retailers. Enter as ofien as you like, but each
anfry mus! be mailed in a separale envelope,

OFFICIAL RAULES Mo purchase necessary Void wharg
prohibeted By law. All s1ale and iocal reguiatons appiy. Turlle
Wax resarves 1he fight 10 upgrade i prizes AN enlriag must
ba pastmarkad by no aler than Septamioes 30, 1983

To obiain & UPC Symibed product sl and Turtis Wax® Supes
Hard Shall® label. mail & sail-addiessed, slamped anvesape
o {Washington residens oo nol need 1o proads postagel Tur-
tle Wax LPC and Labsl Regquesl. PO Bow 517, Proapect
Haghts. IL 60070, Opan o ressdents of the U.5. and Canada

“The Long Basch Grand Prix and CasEars Palace LAS Vagas
Grand P gde ragister ed (radenarks. Nailber pacty is 8 spon-
807, an alfikaie nor a paricoan in e Tenle Wan promolanal
evond and Turths Wax k5 not B Sponscd, an atliliale or partc
p=nt in githor Grand Prie gven)

turtle wax-
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Swinging like a metronome

My problem concems the alternator
gauge in my 1871 Dodge Charger,
Without rhyme or reason. the needle
suddenly swings way over to dis-
charge. Dashboard lights dim and turn
signals barely blink. Then. just as
quickly, the needle swings back to nor-
mal or well into the charge region.

I've had the altemator tested. The
voltage regulator. battery and drive
beits are new. No one can explain this
strange behavior, which never happens
when the car is in the hands of a
mechanic. Do you have any thoughts
on this problem?—Tom Bissonette,
Waterloo, N.Y.

In 20 years of writing Car Clinic, I've

rarely been without thoughts about
any problem. My thought on this one is
that there's a short in the electrical sys-
tem. Something camrying curreént 1s
grounding out momentarily. With con-
ditions right. vehicle movement can
activate the forces that cause the short.
Further movement can restore things
to normal just as quickly. Frequently,
this type of short results when an
engine mount breaks. The resulting
Bngine moverment causes a wire to
ground.

The object that’s shorting out has to
be large enough to handle a heavy
load. It can't be any piddling No. 14 or
No. 16 gauge wire. If it were, it would

not be able to handle the electrical load
caused by shorting and would melt
Therefore, inspect heavy wiring and
connectors, especially the connector
carrying alternator current to the bat-
tery. It's at the rear of the engine on the
firewall. The wire it supports is No. 10
gauge, which is heavy enough not to
burn out when the short circuit occurs.
If memory serves me correctly. this
connector has a tendency to corrode.
Pull it apart and check its terminals. 1f
they're corroded, clean them or replace
the connector. Also inspect that No. 10
gauge wire for damage. If this fails to
uncover the trouble, make an inch-by-
inch inspection of all wiring hamesses,
including the starter motor cable and
terminal,

Pint-size solution
My 1881 Chevrolet Caprice station
wagon (5.7-liter dissel engine) has a
lockup-type automatic [ransmission
that's giving me fits. It doesn’t engage
after | make a sudden stop in traffic
untif the engine is revved up quite a bit.
Then, it engages with a rough thump.
I'm afraid I'm facing a bill | cannot
afford. Is there some sort of additive |
can try?—Don Clark, Wichita, Kan.
Mot an additive—just ordinary Dex-
ron Il automatic transmission fluid. If
the problem is being caused by a stick-
ing Teflon sealing ring in the delivery
sleeve. which is a fairly common condi-
tion with your 350C automatic trans-
mission, overfilling the unit by one pint
may straighten it out. It's worth a try,
because if the trouble isn't being
caused by this Teflon ring, you could
be up against an internal transmission
problem. A competent transmission
shop should be able to diagnose the
problem by pressure-testing the trans
on a dyno or on the road,

Isolated epidemic?
The four-speed manual transmission in
my 1973 Mercury Zephyr jurnps out of
first gear. The transmission was re-
paired twice, without success. The car
has been driven only 22,000 miles. The
dealer says mine is an isolated case.
Yet, my brother owns the same model
and has the same problem. What's the
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truth about this?—HRicharnd Schreader,
Heading. Fa.

The truth is I'll have to guess,
because your description of the car
leaves much o the imagination. You
could have one of three four-speed
transmissions in this car—a single rail
overdrive (SROD). Hummer 7T3ET
(manufactured in Germany) or the
S5R4. Hummer and SR4 units are used
in cars equipped with 2.3-liter {140-cu.-
in.). naturally-aspirated or 2.3-lter,
four-cylinder turbocharged engines.

respectively. The SROD is installed in
cars having the 3.3-liter (200-cu.-in.},
six-cylinder engine.

I'll guess that your Zephyr and your
brother's have 3.3-liter engines and
SROD four-speeds. I'm probably on
safe ground, because there has been a
problem with the SROD transmission
jumping out of first gear. One or more
of the following conditions cause this:

1. The floor pan wasn't cut out prop-
erly in production, and it's blocking the

(Please turn to page 24)

Air logged

1 was going nuts the other day trying to track down the
reason for a flat-spot acceleration problem with a GM
VB engine. After doing the usual without success (set-
ting fgnition timing and replacing the accelerator
pump), it suddenly dawned on me that dirt and vamish

coating the secondary barrel of the
Quadrajet carburetor could keep
the secondary air valve hung up.
This allows too much air to enter
the cylinders on acceleration when
a greater concentration of gas is
needed.

I flicked the air valve a couple of
times to see lits response. Sure
enough, it acted like it couldn't get
out of its own way. A spritz of car-
buretor cleaner down arcund the
valve eased the problem. If It
hadn't, | would have had to remove
the carb for a thorough cleaning.

SECOMNDARY
AR VALVE

CAR CARE

CARBURETOR
SOLVENT

23



CAR CLINIC

{Continued from page 23)

shift lever before first gear is fully
engaged. Hopefully this is the trouble.
because it's easiest to repair. If shift
lewver movement is restricted by the
floor pan before first gear engages ful-
ly. enlarge the hole in the floor pan.

2. The trret assembly through
which the shifter shaft extends is worn,
causing shifter shaft movement that
pops first gear out of engagement. If
this is the reason, replace the turret
which is bolted to the transmission
extension housing.

3. The third-and-fourth or reverse
gear shift rail is sloppy. The rails are
probably okay, but they each work in
conjunction with a poppet valve, If the
valve is damaged or isn't the correct
one, the rail will move and cause first
gear disengagement. If this is the case,
the transmission has to be disassem-
bled to replace the valve,

4. First-and-second synchronizer as-
sembly or the leading edge of first gear
is worn or damaged. Again. transmis-
sion disassembly is necessary.

A hitch in time

I really don’t have a problem, but [ do
hawve a question. It concerns 1981 and
18982 Honda Accords equipped with
automatic transmissions. The ignition
timing specification for my 1981 Ac-
cord calls for a setting of 0° = 2° with
the transmission in gear and the engine
running at 800 rpm. The ignition tim-
ing specification for my friend’s 1982
Accord. which is identical to mine, is
16 before top dead center (BTDC) with
the transmission in gear and the engine
running at 700 rpm. How come there’s
this much variation?—Carl Lawrence.
Manhattan Beach. Calif.

Identical? In respect to timing
they're not, because each uses a differ-
ent timing system. The tming of your
‘81 Accord is controlled by centrifugal
force, manifold vacuum and ported
vacuum. The timing of your friend’'s ‘82
is controlled only by centrifugal force
and manifold vacuum. | don't want to
get involved in a long discussion about
this. so let me just say that according to
Honda, “The two systems operate dif-
ferently to achieve approximately the
same result, and the reason Honda
selected the ignition tming control for
the '82 was simplicity.” Maybe so, but
it's also a fact that the 16 BTDC setting
at idle speed gives the ‘B2 Accord

DO YOU HAVE A CAR PROBLEM?

Just ask Mort about it Send your question fo the
Car Chnic. Popular Mecharics, 224 West 57th 5t
New Yok N.Y. 10015 While letters cannot be an-
swared individually. probemns that are of general
interest will be discussed in the column,
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Championship advice

Our friends at Champion Spark Plug
Co. offer this good tip about sngines
that idle roughly because of a vacuum
leak. One area of leaksge frequently
overlooked is the diaphragm of the
exhaust gas recirculation (EGR) valve.
An EGR valve can leak from a hole
that's large enough to cause rough
idling, but too small 1o prevent dia-
phragm movement. Therefore, the nor-
mal troubleshooting method of touch-
ing the diaphragm to see whether it
moves may fail to reveal the existence
of a damaged diaphragm. But there's
another way—with carburetor solvent.
Adm the flexible “'straw,”” which usual-
Iy accompanies a spray can of solvent,
at the underside of the valve, especially
around the actuator shaft (engine nin-
ning, of course). If the idle smoothes
out (the solvent is sealing it temiporari-
Iy}, you've got a leaker. Replace the
valve.

excellent pullaway torgque. In any
event, don't fool with the setting. Stick
to the one for your '81 engine and let
your friend stick to the one for the ‘B2
engine,

Head master

You're my last hope, because no Olds-
maobile or Pontiac dealer in this area
has been able to uncover what ails my
1880 Oids Omega. Its Pontisc-made,
2.5-liter (151-cu.-in.), four-cylinder en-
gine carbons up and starts knocking. It
matters not which gas | use. I've tried
different brands and all octanes from
87 to 92. Mechanics just keep pouring
M Top Engine Cleaner into the cylin-
ders. I'll chuck the car if you can't
help.—Max Wolfe, Speedway, Ind.

A new head gasket may be the
answer (o your prayers, Max, The gas-
ket now in the engine is 40-thou-
sandths of an inch thick. The new gas-
ket (part No. 10022914), which is 60-
thousandths of an inch thick, lowers the
compression pressure enough to pre-
vent knock.

1 suggest you return the car to your
dealer and advise him of this new gas-
ket Ask him to contact the GM regional
office which is listed in your owner's
manual. Your case is documented. so
even if your car is no longer covered by
warranty. this repair should be free.

However, your dealer should ex-
plore all possible causes of spark knock
before he replaces the head gasket.
Most spark knock problems are the
result of a faulty EGR valve. Make sure
the dealer bench-tests your valve and

checks the EGHR passages in the mani-
fold for clogging. One other unusual
cause of spark knock is sticking centrif-
ugal advance weights. Ask your dealer
to check them for corrosion and hind-
ing. ™

SERVICE TIPS

B If you use part No. GF478 as indi-
cated on page 7-2 of the 1882 Chevrolet
Corvette owner's manual or in Fig. 6C-3
of the 1882 shop manual to get a fuel
filtar, you'll get the wrong one. The cor-
rect part number is GF482.

B Here's how to handle a spark knock in
a 1983 Ford™ercury 2.3-liter engine: Be
sure timing is set according to the engine
emissions decal. Inspect vacuum lines
Check the EGR valve. If nothing shows
up, retard timing in 2° increments to a
maximum of 6°, readjusting curb and
fast idle speads each tima.

B Does your 18983 GM 125C automatic
transmission start out in second gear? If
s0, you may have a fluky “CB" or "HY™
early production unit. Mo problem—just
have your dealer remove the governor
assembly from the transmission and take
out the primary spring.

B Hesitation on medium acceleration
from idle with a Chrysler Corp. 1983
225-cu.-in. engine and one-barrel carbu-
retor may be corrected by installing a
driveability package (part No, 4283788),
but only if the engine carries hoss rout-
ing label 4227725. The vacuum delay
valve in the package won't work on
engines that have hose routing label
4139816. This is in bulletin 14-07-83.
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Save Gas, Save E;gine with ‘POLY’

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

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

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

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

2500 miles after removing Slick 50 from
the crankcase, tests done at the University
of Utah Engineering E nt Station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.9% for light and
heavy loading respectively. The senior
engineering researcher at the University of
Southern Callfornla in San Diego stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university. " The Space Shuttle
Columbia uses the chemical “poly™ in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

TFE RESIN-ENGINE

i~ GOATING

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Slick 50. Six
months later the oil was drained from
each vehicle, and the cars were driven
without the oil plugs for about a half hour.
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available. If
you are still skeptical, send $2.00 to defray
printing and postage costs, and we will
send you additional, more detailed test
information, etc.

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minutes
before oil and filter change, add engine
flush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of oil
less one quarnt. Add one quart Slick 50,
drive for 30 minutes, and leave it in the
crankcase for 3,000 miles. As the engine
operates, the oil carries the polytetra-
fluoroethylene between the parts where it
is burnished into the pores of the metal.
Once impregnated, it is permanent, so you
do it only once, not each time you change
oil. One guart of Slick 50 will treat all
standard 4-, 6, and B-cylinder gasoline
and diesel engines.

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

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

WHAT ARE THE BENEFITS OF
SLICK 507 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RV really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
*lubrication starvation” that all cars expe-
rience when first started before the oil has
a chance to circulate. Up to 90% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $33.95, less than the cost
of two tanks of gas.

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

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

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

For purchase or further information,
call toll-free 1-800-525-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 8. York St Englewood, CO 80110,

O | enclose 533,95 + 53,00 shipping and handling.
O 1 wam 2 or more (free shipping and handling).

O Check Ocon O Visa/ MusterCard
Card Na. Exp. Date

Name

Address

[aiwe woreet mddrem (| peswibie for UPS delvery)
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$100,000Cadillac?

Cadillac Div. General Manager Robert
D. Burger disclosed recently that he
would like 1o take a shot at the hyper-
status market with a future model in
the $100,000 stratosphere. Obviously,
he added, such a car would have to be
done just right to have the kind of value
and snob appeal required at that price,
There's no word on what sort of car
that might be. But Burger said his divi-
sion was taking a serious look at the
idea.

Meanwhile, Cadillac’'s ‘84 fwd C-
body DeVille should reach production
sometime this maonth for a fall intro.
The compact Cimarron is being readied
for a VB engine injection for ‘85, and
the next-generation fwd E-body Eldo-
rado and K-body Seville are under
development for ‘86 introduction.

Still, Burger says he intends to keep
a rear-drive Cadillac in the lineup as
long as there's demand for it. Unless
he's talking limousines, that means a
version of the current top-of-the-line C-
car Fleetwood will likely be kept in pro-
duction after the new C-cars debut.

Chrysler going it alone

In case you haven't heard, Chrysler's
deal with Peugeot to share a U.S. -built
Omni/Horizon replacement (beginning
next fall) is off. The two companies
reportedly couldn’t agree on the size,
with Peugeot wanting something
smaller than what Chrysler had in
mind. Chrysler now says it'll build its
own new subcompact automobile, with
introduction pegged for the '86 model
Vedr.

Omne "BS program that is still in place
is a mid-sized, 103-in.-wheelbase, fivd
K-based, H-body, five-door hatchback
sedan. The car will slide into the grow-
ing Dodge/Plymouth/Chrysler lineups
somewhere among the current LeBa-
ronf400 and E-Class/600 models. With
the new G-24 sport coupes and T-115
minivans bowing this fall, and the rear-
dnve, M-body Cordoba and Mirada
coupes remaining in production at least
through "85, there's going to be a real
smorgasbord of model choices at
Dodge and Chrysler-Flymouth dealer-
ships.
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|- Cadillac is getting back into the convertible business, as this photo of an ‘84 indi-
cates. Caddy General Manager Bob Burger says 3,000 will ba built by American
Sunroof, the same people who do the Riviera ragtops, and they Il ba available soon
after the start of ‘84 model year production. Base price is around $29,000,

High-performance Fords
Once the hot SVO (Special Vehicle
Operations) Mustang makes it to mar-
ket this fall, the next SVO factory street
rod may well be a rumored ultra ver-
sion of the new fwd Tempo. It would
feature a very special wheel/tires/sus-
pension package plus aero aids. Euro-
spart trim and accommodations and a
turbocharged, injected version of the
Tempo/Topaz 2.3-liter HSC engine.
On the VB front, Ford says it could
easily get another 20 horses out of the
current 175-hp, 5.0-liter HO V8 by
adding fuel injection, state-of-the-art
electronic control (EEC 1V) and a few
other tweaks if pressure from the com-
petition warrants the expense. If Ca-
maro/Firebird engineers have their

way, it will.
Then there's the next {11th) genera-
tion Thunderbird already being

planned in Dearborn, Mich., for a prob-
able '88 debut. Word is it will be an
ultralow, ultraswoopy. land-bound mis-
sile with aerodynamic body concepts
straight off the recent Probe IV
(Cd=0.15), air-spring suspension, fwd
and injected V& powaer.

AMC revamping models

American Motors plans to drop two
slow-selling Renault models as well as
its own aged Concord and Spirit this fall
when the new three-door and five-door
Alliance-based hatchbacks are intro-
duced, Renault's LeCar and the 18i sta-
tion wagon for now stays with a new
nameplate—Renault Sport Wagon.
The full-size Jeep Cherokee also gets
laid to rest when the new. smaller

Cherokee and Wagoneer arrive for ‘84,
But the big. top-line Wagoneer re-
mains. Word is the new fwd hatchbacks
will be called something other than
Alliance. Given the "83 Alliance sedan’s
excellent reputation and phenomenal
first-year success. | sure don't under-
stand why.

Air-sprung Lincoln

Seems the "84 Lincoin Mark VI will be
the first modem American car to ride
on air springs. The pressurized rubber
bladders, supplied by Goodyear, are
designed to work with any type of sus-
pension and conventional tubular
shocks. Their pressures can be comput-
er-adjusted with an on-board air com-
pressor to compensate for changing
loads, They can also be driver-adjust-
able to taste and conditions.

Ford for ‘B4

At a recent preview, Ford unveiled a
number of '84 cars and engines

Interestingly enough, the preview
was held at the Briggs Cunningham
Museum in Costa Mesa, Calif, to pro-
vide a suitable racing/high-perfor-
mance backdrop for Ford's tweaked-up
cars. This look-only-and-forget-every-
thing-you-see preview was revealing in
more ways than one.

Ford is going all out in its efforts to
build not just the European image, but
the European substance into its domes-
tic vehicles. For instance. the 1.6-liter
Four found in the EXF/LN7 and Escort/
Lynx will get a megadose of horsepow-

{Ploase turn to page 28)
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“Today, you need
an oil thisgood.’

7 “"These four-cylinder engines u;n
A have to work hard.Thats why B

. they need Quaker State”

Small engines deliver good gas mileage. But to give
you the kind of performance you want, they have to work &
extra hard. They need Quaker State quality. These Quaker
State motor oils are made exclusively from Pennsylvania
Grade Crude Oil. They offer quality protection for any kind
of car-old or new, big or small. Quaker State. It's so good,
it's America's

W
D Quaker State
maotor oil. =

QUAKER
STATE

<
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er next year with the addition of a wr-
bocharger and multipoint fuel-injec-
tion. This will boost power output 1o
124 hp and, according to Ford, will pro-
pel the cars to 60 mph in eight seconds.
While Ford didn't disclose specifics on
how the suspension and chassis would
be modified to accept all this power,
they felt confident the cars could han-
dle the added load and get the power to
the ground—and keep it there. These
engines won't be available until after
the start of the "84 model year.

For economy fans, the Escort/Lynx
also will be awvailable with a 2.0-liter
turbocharged diesel engine. In other
words, you'll be able to order up your
‘84 Escort or Lynx in slow, medium or
fast versions. The base, normally aspi-
rated 1.6-liter engine will still be avail-
able.

The interiors of both those cars will
be vastly improved and the Euro influ-
ence will be very much evident, Rather
than the schizoid look of the old interi-
or. the new one is harmonious, looks
all-of-a-piece and is tastefully execut-
ed.

And speaking of executions, the lum-

UTTINGA
 ONTHINGS. -

Ziploc Storage Bags help keep your backpacking equipment on the right trail.

Ziploc Storage Bags are strong and easy to use, And their tough seal
seals out the great outdoors to keep your gear dry,

You can pack hundreds of different things in Ziploc Storage Bags:
matches, fresh change of clothes, first aid kit. Just about anything you can
think of. And of course, there's no better way to store and carry food.

MNext camping trip, let moisture and mildew take a hike, Use Ziploc

Storage Bags. The Backpacker Pack. ZIHOC BAGS

*Trademnari of The Dow Chemaal Company,
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py EXF/LNT twins will not be cut loose
from production but will carry on with
the addition of dams and spoilers to
improve the looks. The modified cars
actually look much better than you
might expect. Tacked on swoopies usu-
ally look dumb. In this case, they don't
look so bad. With the addition of the
turbomotor and aero aids, the EXP/LNT
might just give Chrysler's Daytona/
Laser sportsters a run for their mon-
EYy.

More Buick HiPo catalogs
John Thawley of Hawk Engineering (a
Buick-contracted prototype shop in
Santa Paula, Calif.} writes to correct an
error in the March "83 Detroit Listen-
ing Post. We said that the Buick V6
FPerformance Guide by Jim Ruggles
was available from Buick dealers. It's
not. It's available (free}) from Special
Products Engineering, Buick Motor
Div., 902 East Hamilton, Flint, Mich.
48550,

Thawley's own Buick Free Spirit
Power Manual can be found at some
dealerships, or (for $8.45) from its pub-
lishers, Steve Smith Autosports, Box
11831, Santa Ana, Calif 92711. And
Thawley tips us that a third high-per-
formance Buick book, carrying an offi-
cial GM part number. should be in deal-
er inventories by the end of this year.

Camaro/Firebird futures
Rumors already are flying about GM's
fourth-generation F-car (Camaro/Fire-
bird), due about 18987, It will probably
be fwd, considerably smaller than
today’'s models. some BOO0 pounds
lighter and equipped with a port-
injected, four-cylinder engine. The hot
Z28 and Trans-Am models will get a
version of the turbocharged. injected
2.8-liter aluminum V6 now under
development at Pontuac Div. This same
killer V6, putting out a reputed 210 hp,
should be available by "85 in Camaros
and Firebirds and as part of a super-
high-performance Pontiac Fiero op-
tion.

GM goes west

General Motors recently announced its
plan for a styling and design center in
California. The goal is 10 create prod-
ucts and advanced concepts and try to
figure out why over half of all Califor-
nians buy Japanese cars,

GM sees those wacky left-coasters as
styling leaders and trend setters for the
rest of the country and wanis to be
close to those trends. The center will
also put them close to the Art Center
College and engineering schools whose
graduates don't want 1o leave sunny
California for snowbound Detroit. PM
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The same scene is repeated thousands of times
aevery day.

WhyT Because today's downsized cars run hotter
due to emission controls, smaller engines and
higher RPMs. Heat problems develop when ynu
carry extra passengers . . . extra

baggage . . . drive in stop-and-go

traffic.... drive on ice or snow...drive s,

in hot temperatures . .. climb steep ™. ¥ I
grades . .. and do towing.

Could My Transmission Fail? Yes.

Over 12 million transmissions failed

last year*®. Nine out of ten transmis-

sions and engine failures can be

traced to overheating.

How Do | Prevent it From Happening to Me?
A small investment now in a Hayden oil cooler
can double the life of your car's transmission and
engine. Remember, every 20°F drop in oil tem-

&
==

; t"" et

perature doubles oil and equipment life. Trans
missions repairs run $400 to $1200.

Can | Install A Hayden Oil Cooler Myself?

Yes. If you can change the oil in your car, you can
make the installation yourself in a
half hour using Hayden's patented
Quik-Mount and Quick Connect.
Complete illustrated installation in-
structions come packaged with ev-
ery oil cooler.

Where Do | Buy One? See your
local auto parts store, automotive
chain store, RV dealer, mechanic or
installer today and ask for Hayden
oil cooling protection. The car's life
you save may be your own.

Send today for free product brochure to discover
What's-A-Hayden.

Coniriesy ATRA Aomais Transmiasion Rebullcders Assocsnison)

@ HAYDEN

Hayden Trans-Cooler prces sian as | w an $7998 T

Listen for us on CBJP*'\IHHH(-JNEP'H&-J{ ‘H‘/



SCIENCE
WORLDWIDE

Squeezing gas from a rock

PUMPING APPARATLIS

To find out whether a rock deposit is worth mining for natural gas, geclogists can use
the CORAL. Test gas goss into the sample holder, passing through a rock sampie and
out to computerized sensors. The rate of flow indicates the natural gas content.

Some natural gas deposits are found
inside rock. Others are found in under-
ground wells covered by rock. Current-
Iy, geologists have to do a lot of expen-
sive drilling before they can judge the
potential of a natural gas field. But in
the future, the job may be cheaper and
guicker with the heip of the Institute of
Gas Technology's new Computer-
Operated Rock Analysis Lab (COR-
AL).

The portable lab uses just a tiny
piece of rock from the potential gas
field to analyze the chances of finding
gas in or under it.

The sample is placed in the CORAL's
stainless-steel cylinder. Test gas is fed
into the cylinder and can pass out only

through the rock. Outgoing gas is piped
1o computer sensors which can analyze
the flow.

Rock containing natural gas will
produce more test gas than was intro-
duced into the CORAL apparatus, Rock
dense enough to cap a natural gas well
won't allow test gas to pass through. In
a CORAL experiment, test gas also
goes into a holding tank to monitor the
pressure of the test gas itself against
that which passes through the sam-
ple.

All this is designed io give an on-the-
spot estimate of the value of a natural
gas dig. It will lead to more gas finds.
and may drastically cut the cost of
exploring for natural gas.

There’s more to the sun

A team of American and British scien-
tists aboard NASA's Kuiper Airborne
Observatory (KAQ) has found an infra-
red region that extends 1.250 miles
bevond the sun's ouler edge. The team
photographed the region during last
summer'’s solar eclipse over the Pacific,
As the moon came between Earth and
the sun, blocking out the disc, KAO's
36-inch telescope picked up the infra-
red region.

a0

Most infrared radiation from the sun
never reaches the earth because clouds
absorb the rays. But KAD, a C-141 air-
craft. shoots photos perched at 40,000
feet, where infrared radiation is more
detectable.

Initial analysis of the photos indi-
cates the newly discovered solar region
is made of densely packed gas. The
photos also suggest that the sun may
actually be quite a bit larger than scien-
tists thought.

Space Shuttle contest

Have you heard about PM's Space
shuttle contest for readers? We've
reserved space in the Space Shuttle
cargo bay where we'll load up an
experiment designed by a reader. You
design the experiment. we build it and
send it up. Winner gets an expenses-
paid trip for two to the launch and there
are other great prizes. For details, see
page 102. April '83.

Fleshlight for cell study

To study an individual cell, a scienust
has to get it onto a microscopic slide, a
process which kills the cell. Scientists
who want to study single living cells
have searched for ways to do it while
the cells are still alive. Mow that meth-
od may be on the way. Rutgers
researcher Sungchul Ji has observed
the flow of alcohol through three living
rat liver cells with a new system he has

The Rutgers microlight guide, working
with reference electrodes, can form an
enhanced image of a single living cell.

developed. Two fiberoptic strands are
taped together, one to bring light to the
tissue being studied and the other to
transmit light reflected from a couple of
cells back to a computer. A reference
electrode helps enhance the fiberoptic
image and a mini-oxygen electrode
confirms the flow of oxygen.

With the new setup, doctors may
one day examine single cells in a
patient's body, allowing early and
accurate diagnosis of diseases such as
cancer and diabetes. . ™
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81983 Toyrda Mator Sales LIS A Eng

When it's summer and bumper to
bumper on the freeway, wouldn't

it be fun to drive beyond the pave-
ment's end?* Or on a winter morn-
ing, to beat even the snowplows to
your favorite ski mountain after it
snows all night?

If it's all-season fun you're
after, Tercel 4WD Wagon can take
you there. It lets you shift from
front-wheel drive to four-wheel
drive —on command — without
stopping. It gives you six speeds
forward — including an overdrive

for extra efficiency, and a unique
“Extra Low" for maximum 4WD pull-
ing power. Plus, it'll carry 7 sleeping
bags, 4 pup tents, 2 camp stoves,
and a guitar with room to spare!
The Tercel 4WD Wagon: tough
as a hiking boot, practical as a
backpack. It's not only the roomiest
of all small 4WD wagons, it delivers
the best mileage of any four-wheel
drive you can buy — 42 Estimated
Highway MPG, (32 EPA Estimated
MPG!** (Not to mention Tercel
4WD Wagon was named "Car of

OH WHAT A FEELING!

the Year” by Off Road Magazine.)

Is it fun to head for your desti-
nation in a new Tercel 4WD Wagon?
Fun? It’s a blast!

* For raugh-road use. installation of the optional
Chassis Gravel Shields is recommended

** Remember, compare this estimate to the EPA Es-
timated MPG of other AW D vehiches with manual
transmisgion You may get different mileage de-
pending on how fast you drive, weather conditions,
and irip length Kiual highway mileage wl 1] 'prnb-
ably be less than the "Highway Estimate

BUCKLE UP=ITS A GOOD FEELING!

THE NEW TOYOTA TERCEL 4WD WAGON.

"'DESTINATION FUN!’



American-Standard's self-rimming, tri-
ple-bowl sink is part of the new Con-
noisseur sink line. A double-bowl sink
is also available. Prices for the triple-
bowl sink range from $326 for white to
£422 for color. The double-bowl sink's

Qulck corner cache

Closet Maid's
easy-to-install
shelves furm un-
used comers in-
to wvaluable sto-
rage. Measuring
18 % 18 x 26%
in., the vinyl-
coated shelves
are held in wall-
mounted clips.
- The shelves are
$7.99 each at home centers. From
Clairson International, 720 Southwest
17th St., Ocala, Fla. 32674,

Heavy-duty brushcutter

prices range from $166 for white to
$252 for color. Optional hardwood cut-
ting boards are available for both sink
models. For details. contact American-
Standard, U.S, Plumbing Products, Box
2003. New Brunswick, N.J. 08903,

Carry-about gas grill

The Happy Cooker portable gas grill
(869.95) features a locking lid that
allows you to carry the grill by the han-
dle—even while

vou cook. The
grill's 165-sq.-in.
cooking surface
is fired by a 14-

oz, disposahble
propane cylinder

(not included)
|, Available at home
" centers and dis-
countoutlets. From UNR
Inc., Box 429, Paris, 11l 61944,

Electronic calipers

Fowler's Ultra-Cal electronic calipers
read out inside and outside measure-
ments ({in inch or metric) on a high-
contrast LCD display. Available in 8-in.
{$189.50) and 12-in. ($365) sizes from
Fred V. Fowler Co. Inc.. 66 Rowe 5t.
Box 48, Newton, Mass. 02166.

Ratchet-action pmner

Make tree trim-
ming easier with
this ratchet-action
pole pruner from
American Standard
Co., 1 West 5t
Dept, PM, Plants-
ville, Conn. 06479,
The Teflon-coated
steel cuftting head
is sold by itself
(£98), with two B6-ft.
wood poles ($155),
or two 6-ft. fiber-
glass poles ($199).

Solo’s Model 109 brushcut-
ter is powered by a 1%e-hp.
two-cycle gasoline engine
that can be switched quickly
to power any of Solo's out-
door equipment. The brush-
cutter ($189.95) and engine
{$149.95) are sold separate-
ly. Options include a heavy-
duty monofilament head
{$19.95), a three-knife mow-
ing blade {$34.95) and a cir-
cular saw blade ($12.95). By
Solo Inc., 5100 Chesmut
Ave., Box 5030, Newport
News, Va. 23605.

Ceiling lights with safety sensors

The Halo Lighting Div,, 400 Busse Rd., Elk Grove Village, [1l.
60007, presents the H7-ICT light ($20) with sensors that
detect dangerously high temperatures. The aluminum-fin-
ished unit (left) is used where ceiling insulation covers the
housing. The white-finished unit {right) is used where insu-
lation does not come in contact with the housing. ™
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OIL PASSES
RIMNGS

INTAKE VALVE

DIL RENG

Internal leaks occur when oll Is sucked into the combustion chamber
elther up past the piston rings orf down

extermal leakage or both. Your parking space
should provide a good clue. IF 3 puddle of
lubricant always is left behind, your vehicle is
obviously leaking something. But remember, it
could be transmission of differential oil.

An engine that leaks oil intemally, into the
combustion chamber, will produce biue
exhaust sSmoke UNGEr One oF More Condiions,
The list includes idiing, accelerating, deceleral-
ing, after prolonged idling, or after fire-up. The
conditions that provoke exhaust smoke can
heip you determine the source of the oil,

External leakage

External leaks are difficull (0 pinpoint
because there are many bocatons from which
lubricant can leak, and because the vercle
uses more than one type of lubrcant.

You can identify the area of leakage and the
type of lubricant by leaving white paper under
your parked car. Engine oil leaks will leave dir-
by spots, wiile vansmission fAuid leaks wil
leave pink spots. By mracing the point of leak-
age to the vehicle, the souwrce can sometimes
be determined.

However, if the entire underside of the
engine s oovered with wind-swept o, the
drip method of locating a leak may only reveal
the spot where the lubricant is collecting
before dripping o the ground. Sometimes, the

38

one of two routes:

past the wvalwe and the wvalve.

tracks of oil can be traced to the source.
Remember that since the oil is blown o the
rear as the car moves, the sowce will be a
pairt farther fonwvard.

In some cases, it may be necessany 1o clean
the engine before attempting o find the leak.
Use one of the commonly available engine
cleaning solutions, Cleaning agents come in
aerosol cans. You simply spray the cleaner on
the dirty engine, allow it o soak in for a while
and then hose it off. Several applications may
be necessary to clean a filthy engine. You
should do a paticulary good job on the
underside.

Once the engine is clean, repeat the diip
test without driving. Let it idle for 20 minutes
over the paper. Race the engine occasionally
while it's idling to prevent owverheating. Shut
the engine off. If there are no spots on the
paper, leave the car in place for a few
hours.

The point of leakage should now be fairly
easy 1o trace. If the leak s near the top of the
engine, it may not drip down o the paper. But
you should be able 1o spot the dripping lube
on the clean engine.

I either case, if you still can find the leak,
you can try one of the black light kits available
for racing oil leaks. These kits include 3 fluc-
rescent substance that’s added to the oil

When the black light is simed at the leaking
lube. it giows brightly.

Most engines have rocker cover, timing cov-
er. oilpan and fuel pump gaskets Some
engines have valley or pushrod cover gaskets.
On some V-type engines, the intake manifold
5eals the valley, and intake manifold end-seals
are used. These are all common sowces of
leakage, and the ieak can sometimes be diffi-
cult to spot IF the rear end-seal leaks, ol may
collect on the biock behind the manifold or it
may leak down between the bellhousing and
the engine biock. In the lamer case, it may lead
you 1o beleve that the source of the leak is in
the oilpan gaskel of rear main seal.

In some cases. a considerable amount of
disassembily wiork may precede the installation
of a gasket This is particularly true of oilpan
and timing cover gaskess. Youll want 1o con-
sult a repair manual before atlempling either
of these repairs,

Tighten boits carefully

Occasionatly, a gasket leak can be repaired
by tightening a few bols. However, dont
tighten bolts excessively in an effort to stem
the fiow. Use a torque wrench and fighten
only to the manufacturer’s specification.

Modern gaskets are generally installed
without adhesives. But in mary cases. a fast-
drying adhesive must be Lsed o hold the gas-
ket in place for installation. We have found
that, when installing cilpan, rocker cover, fuel
pump Of timing cover gaskets. it's advisable to
secure the gasket (o the respective component
first with a fast-drying aghesive and then
allow it to dry before instaliation s attermpted,
Check the instructions that come with the
new gaskets for any additional information
concerning adhesives. When reinstalling
companents, torque all fasteners 1o the comect
specification in gradual steps.

Some of the néw powerplants ane assem-
bled with BTV (room [Emperature vulcaniz-
ing). ATV adhesive is used i place of conven-
tional gaskets. On other engines, an anaerbic
form-in-place chemical sealarnt s used In a
similar manner. Your pans SO countenman
should be able to tell you if either compound
IS necessary for repair. All he has 1o do is ook
in the gasket catalog. For some applications
where chemical sealant was used at the fac-
tory, gaskets are provided for repair.

Mozt powerplants have a flexibie seal sur-
rounding each end of the crankshaft These
are usually known as the timing cover seal
[front] and the rear main seal [rear). Timing
cover seal leaks come from behind the front
pulley of the engine and are easily misdiag-
nosed as tming cover gasket leaks. Repair of a
timing cover seal involves disassernbling the
front of the engine, In most cases, the radiator
must be removed. Consult a repair manual
before attemnpling such a task If the old seal
wore  groove in the collar of the crank damp-
er, the damper assembly will have to be
replaced along with the seal,
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Repairing oll leaics ﬂhw:::rw guides s a-ﬁﬂ-ﬂﬁmﬁ.
:pada.lmlsrmulud a W :prlng ELR0T, Abd
umddSprhgmnprmw can often be rented by the day.

Rear main seal leaks come trickling down
from bebween the oilpan and the fiywheel To
repair a rear main seal leak you miust remove
the oilpan. The rear main seal is located in the
Iast of the main bearing caps or in a seal hold-
er behind the last main bearing cap. On some
engines, the oil pump must be removed so
that you Can gain acoess to the rear mam bear-
ing cap.

The main seal has both upper and lower
hahes. Once the cap or seal retainer has been
removed, the ends of the upper half will be
visible. On some engines, the upper hall can
be "walked out”™ by holding it against the
crankshalt with a punch while an assistant
Slowdy rotates the crank. Once the seal has
been dragged around o the iower position, it
can be pulled out Again consult a repair
manual before attempting a rear main seal
Job.

Maost engines have a camshall expansion
plug in the back of the Dlock above the crank-
shaft If this plug leaks, it can mimic 2 leaking
réear main seal, On some engines, you can see
above the crank using a fiexibie light probe,
On other engines, you may not discover a

o~

| ’ RETAINER

VALVE SFRING
KEEPER

SHIELD

SPRING
KEEPER

F-unfmw hdj“h'l:i.ldllhlmltllﬂ.
-'ldlplltkulp-rnr Some cars also have a metal
ﬂmmmmmgm|
; the umbrella
type. which

and'or an O-ring seal near the top
are avallable In various styles: the
slips over the vaive guide; and the posit
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ob. One of the few

leaking cam plug wntil the rear main seal job
fails to stop the dripping kube. In any case, the
repair of the cam plug calls for removal of the
engine or ransmission

Internal leakage

I lubricatng oil leaks into an engine's com-
biustion chamber in sigrificant amounts, it can
produce several undesirable resulls, not the
least of which is that large cloud of blue
smoke that forms at the rear of the Lailpipe. But
smicke isn't the only negative effect of ofl con-
sumption. The presence of oil in the combus-
tion chamber sometimes causes detonation.
Funhermnare, the fact that the engine operates
without sufficient lubricant much of the time
can also lead 1o friction damage.

There are two principal ways that oil can
enter the combustion chamber—through the
valve guides or past the piston nngs. But oil
c€an also reach the chambers theowgh the POV
systern fresh air hose or, an some engines,
past the intake manifold gaskets. There are
several clues that can help you distinguish
between the vanous causes of intemal oil con-
suMmption,

If blue smoke is present orily when the vehi-
cle is first starmed after several hours at rest, the
problem [s probably bad vahe guides. The
same s probably true if the smoke appears
anly when the engine is first accelerated after
extended idling. On the ather hand, if smoke

VALVE SPRING

mmm

for different cars, and also

appears only when the engine is under ioad
and continues throughout the rpm range, the
oil ings probabhy are wom out or stuck in their
grooves, However, as valve guides coniinue (o
wear, they can produce oil smoke under most
operating conditions.

Before attempting a diagnosis, remove all
the sparkplugs. If only some of the plugs
exhibit the caked-on, oily black deposits that
indicate oil consumption, you will be able
to limit your troubleshooting to those cylin-
ders.

Valve guide Wear is a very commaon prob-
lem on today’s high-temperature engines, and
i5 cenainly the principal cause of oll consump-
tion. The valve guides are the bushings that
hoid the intake and exhaust vahes. They are
fitted to within a couple thousandths of an
inch of the valve stem diameter and are some-
times capped at the top with a seal. You can
check the vaive guides for wear by pressuriz-
ing each cylinder with an air leak ester o a
plug-hole air-hose adapter. An air-leak tester
consists of an air compressor, a regulator, a




Two typical valve seal are shown above. Both have a funnel-shaped spring
retainer and a kesper, or lock. that fits into a groove on the vaive stem. The setup on
the left has an In another groowve; the one on the right has an umbrella seal.

hose and an adapter that screws into the
sparkpiug hale.

To check valve guides, remove the vahe
cover, attach the air fitting 1o the first sparkplug
hole, of the sparkplug hole of the first cylinder
that shows evidence of ol fouling. Then wm
the engine until that oylinder is at top dead
center, and pressurize the cylingder,

Rermaove the jam nul ball and rocker assem-
bly for the intake vabve. If 2l of the rockers are
rmounted on a shaft, remove the shaft assem-
bly. [Youll meed a manual which shows
torgue  specifications o reinstall the rocker
assernblies.)

Obtain an on-the-enging vahe sphng com-
pressor. There are several ypes available, and
they can be rented from most ool rental out-
lets. Tap the retainer of the intake valve for that
Cylinder with a worm Socket and hammer.
Then compress the valve spring and remove
the sprng. retainer and keepers.

MNote the condition of the vahe stem seal, If
it's not on top of the guide, youll find it in the
form of a mbber O-ring In the vale siem’s
lower groowve, If you have a mid-"70s car that
was equipped with neoprene seals rather
than the newer, more durable Viton seals,
they may be cracked or broken. If they are, the
replacement of the seals may be all that s nec-
essary. However, you should also check the
guides. New seals on wom guides wall do lit-
tie to stop oil consumption,

To check the condition of the guide, release
the air from the gyfinder while holding the top
of the vale stem, Dont et go or vou may end
Up aisassembiing the enginel Move the valve
down Y inch in its guide. Then attermpt to
wiggle the stemn back and forth. If it moves a
visible zmount, the guides are worm excessive-
ly, and the head will have to be removed for

a0

professional guide and vahe seat senace.
Once the guides are renewed, the valve seats
must be reground.

If the intake guide for the paricular cylinder
is okay, check the exhaust guide, as well
Exhaust guides generally have mare clearance
than intakes, but you should be able o
produce only a barely perceptible lateral
movernent.

Reassemible the valve, retainer, spring and
spilit valve keeper units carefully. If O-ring type
seals are used, they should be pushed into the
proper groove before the split vaive keepers
are installed.

Ifyou fird that cnby the vahe seals are dam-
aged, contnue compressing springs and
replacing seals, one vailve at a tme. We once
solved a senous ol-Cconsumption problem on
a mid-"70s AMC V8 by replacing all of the
seals, which had dsintegrated

Engines that use the intake manifold as a
pushrod cover, like the small Chevy Vs, can
sometimes draw oil through a leaking intake
manifold gasket. This will mirmic bad guides 1o
some extent. However, the idie will be very
rough and if the sparkplugs are removed,
you'll find that only one of two are oil-fouled.
A vacuum gauge can help confimn a leaking
manifold gasket since icie vacuurm will be fow
and unsteady,

Some engines can draw oil through the
POV systern’s fresh air tube if the filtef is miss-
ing. You should aways make sure that the
POV system s functional before attempting to
diagnase an oiling probilam,

If the oil-retum holes that allow oil to drain
back o the pan become clogged. an engine
may begin to consume oil through the vahve
guides even if they're nat excessively Woim.

If you find that oi 15 unable o drain o the

bottorm of the engine, try to clear the drain
holes before any additional diagnosis is
attempted. Clogged drain holes can also
aggravate a PCV oiiing condition.

Some technicians have told uws that using
cefain ypes of aftlermarket rocker covers can
lead o oil consumption through the POV sys-
temn if the internal baffling of these covers dif-
fers from the original equipment

If all cther potential causes of oil consump-
tion have been ruled oul consider the oil
rings. Bad oil nngs are usually accompanied
by bad compression rings, but not always.
Generally, If the oil rings are waorn, you'll find
that the cranking compression of the cylinders
is betow the minimum. However, the pres-
ence of the oil can sometimes mask the com-
pression problem.

If the engine pushes a substantial amount
of smoke and hot air through the o filler cap
when it is removed with the engine running,
the compression rings are probably worn. If air
comes rushing out through the fresh air wibe
of il filler cap when you pressunze a cyfinder
to check the vaive guides, the compression
ring seal s bad, and the oil fings are probably
wiorm as well,

However, rermemier that oi nngs can leak
without the compression rings leaking. If the
oil fings stick in their grooves, the engine will
bum oil. Sometimes they can be loosened by
driving the car for a shor period of time with a

crankcase full of light viscosity oil, such as SAE
10V, and a thin oil additive designed to free
sticking lifters and oil rings. Don't use one of
the heawvy, sticky oil additives for this purpose.
Run the engine until it is extremely wanmm.
Place a piece of paper owver the radiator if nec-
essary, but dont overheat the engine. Then
change the oil, using your normal fill

Of course, the ultimate solution for oll fings
that cannot seal the combustion area s a
complete teardown and rebuild. Before you
agiee to this expensive job, make sure you
have eliminated all other possible sources of
ol leakage. ™
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TODAY, YOUR ENGINE'S
GOTIT TWICE AS
TOUGH.

e N I g o (1

filter on top of the first for the
kind of protection today's
engines demand down the road.

LEE TWO-STAGE

nology engines demand a high MAX][FILTER
hnol filter. The Lee Two-Stage
iy i e BECAUSE YOUR

ENGINE CAN WORK
TWICE ASHARD.

The Lee Two-Stage Maxifilter is
built with two stages. Two. A second




WHEN DUTCH BOYGOESON,

THE VALUE GOES UP

Three professional oppraiserscare-  paint. And it wos appraised again.
fully ins this house. Its average
value: $75,400. Then it was paint

inside and out with quality DutchBoy  Dutch Boy Paint.

APPRAISED VALUE

386,100

Averoge value: $86,100. Increase the
value of your home with long-lasting

The World’s Most Complete, |

Comprehensive Guide to
Ultralight Aviation!

1 Over 300 pages packed full of infor-
| mation about the latest in ultralight
aircraft! Includes details and per-
formance specifications on over 70
aircraft currently in production as
well as the newest designs from the
recent Osh Kosh Air Show. Also
discussed are uliralight instru-
mentation, witralight engines and
| engine troubleshooting, and flight
characteristics. A complete
powered ultralight ground school
manual is found in the handbook
along with 8 pages of full color
photos!
Hundreds of photos!
‘_ﬂ________,__...

INGLUDES: : $16.95

a"len 1 size!  send $16.95 plus $1.50 shipping

Without a doubt the most thorough discussion of the
ultralight phenomenom available anywhere!

F 7 26 E. University Dr. Dept. X
LIGHT | PRT'I'ERIII Tempe, Arizona 85281

Order by phone: (802) 968-5518

Wet photographic processes can often
leave your fingers in condition to

| smudge prints. A portable hair dryer in

the dark room will help.—A. Weber

Thermometer rack

Losing a thermometer can ruin your
prints and annoy you. It's easy to build
a rack like the one shown and stop such
losses — William J. Frazier

D control

Ll el

An enlarger can be modified by cutting
lensboard from the focusing stage and
installing a lensboard tilt arm. This lets
you distort enlargements for special
effects —Ron Jegerings
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The sun’s ultraviolet rays—they
can fade and crack your car’s vinyl,
leather and rubber.

That's why new STP Son Of A
Gun!*® Protector is specially
formulated to give you more than
Jjust a beautiful, long-lasting shine.

S5TPs exclusive sunscreen
formuia is activated by the sun
itself, to give you long-lasting
protection against harmiul
ultraviolet rays. Used reqularly,
STP's sunscreen molecules absorb
potentially damaging UV rays—
changing them to thermal energy

A Bk e E
P TS,

STP Son OfAGuns
exclusive sunscreen formula
gives you more than a beautiful shine.

.-.--'I

and dispersing them before they
can penetrate the surface.

SO OF
& Tl amal
PROTECTIWE
COATING

& "

88 - Surscroen Moleculss

Today, a beautiful shine isn't good
enough. You need the beautiful
protection of new; improved STP
Son Of A Gun! Protector.

———=Depend on STP proven performance. G[)=—=

O 1983 5 TP Corparation, an ESMARK Company;, Boca Raton, Flarida 33431



OUTDOORS

This boat does everyﬂung

Wouldn't it be nice 1o have one boat
that could fill all your boating needs?
The Carib Dory comes the closest to
being able to do that of any small craft
I've seen. It can be a runabout. sailboat.
rowboat, fishboat, or vacht tender.
The 12-foot fiberglass dory is

Carib Dory with outboard and steering
console in place (above) is a fun runabout.
With fts 100-sq.-ft., rainbow-colored sail
installed (laft), it's a stable sailboat.

$1.785. A sailing kit is $618. And a
steering console is $595. Attaching or
removing the sail or conscle can be
done fairly quickly, without the use of
any tools,

Another nice thing about this little
craft is its 5%-foot beam. This allows a
200-pound person to stand on the gun-
wale with the boat tipping only slight-
ly—a nice feature for divers who want
to roll over the side without shipping
water,

An optional transparent polycarbon-
ate bottom (5175) can be added at the
factory if you want to watch fish or oth-
er underwater scenery. The boat can
carry five people or 1,100 pounds.

For inforrnation about the dealer
nearest you, write: Carib Dory, 1640
Pomona, Costa Mesa. Calif. 92627.

S0 your casting skills are pretty good,
eh? If so, you may want to give this
new sport a try. It's called Speedcast.
and the rules are simple, Each compet-
itor has 60 seconds. During that time,
he tries to cast a ¥-ounce plug as many
times as possible into a two-foot hoop
resting in the water 50 feet away.,

It's not as easy as it sounds. Veteran
anglers have sometimes buckled under
the stress. But it's fun—and profitable.
Winner of the World Speedcast cham-
pionship in Las Vegas, to be held in
August in tandem with the prestigious
Western Bass U5, Open. pockets
$2.500. For information about Speed-
cast events to be held near you, write
Paul Johnson, Trilene University, Spirit
Lake, lowa 51360.

Shallow-water outboard

If you're like me, at one time or another
you've probably gotten your out-
board's prop tangled up in a shallow,
weed-infested marsh. We wouldn't
have done that if we had been using
Surf-Jet's new Jet Stream outboard.
It's a 15-hp. water-cooled, Subaru two-
stroke that uses a special centrifugal
pump for propulsion,

Water is drawn into the pump
through an intake grille by an impeller
driven by the engine crankshaft. [t is
then forced out at high pressure and
volume, driving the boat forward. Jet

; T
REVERSE L:IMF'EI.LER‘

-Li-ﬁ‘.nrféfﬂ"g

OUTLET

i ]
1
|
[
]
|
1
1

REVERSE OUTLET

Grille beneath impeller inlet stops weeds
from clogging the inlet. Impeller works
very much like a car's watar pump.

Stream weighs 94 pounds. It can attain
speeds about B5 percent as fast as
those of a comparable outhoard,

The bottom of the intake grille is nev-
er lower than the bottormn of the boat,
thus allowing operation in virtually any
water the boat can float in. I've seen
this thing run in water so shallow the
bottorn of the boat was scraping. You'll
get the best performance out of this lit-
tle baby using a light. shallow-draft hull
with a relatively flat bottom, If running
in shallow. weed-infested waters is
your bag, check out this outboard.

Jet Stream costs 51,795, It's made
by Surf Jet in St Paul, Minn.. and is
available at marine dealers L
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12 mg "'tar.’ 1.0 mg nicotine av. per cigarette. by FIC method.

on General Has Determined

That Cigarett g Is Dangerous to Your Health.

£ Philip Morris Inc. 1983




Special-Purpose Hammers

average home workshop usually
is equipped with a wide variety of
saws, screwdrivers and wrenches.
Each is selected carefully for use in a
specific situation. But most of you prob-
ably have only one or two different
types of hammers in your shop. The
result is that you're often forced to use
the wrong hammer for the job at
hand.

Certain craft, hobby and repair jobs
require special hammers—hammers
that you can make yourself in your
workshop.

The seven hammers shown are made
from cold-rolled steel or drill rod and
are intended for light to moderate ham-
mering. Heavy pounding should always
be done with a commercial hammer
designed for that purpose. Caution:
Always wear safety goggles when

465

CHIE STHOM-ALARK

COLD-CHISE]

You Can
Malwe

BY WALTER E. BURTON

FM photos: Black and white by the author
Calor photo: Steve Fay

hammering. And never use a brittle
metal, such as cast iron, to make a ham-
mer.

Cold-chisel hammer

A cold-chisel hammer is used for
chipping away welding scales and slag.
Make the hammer's head from an old
cold chisal that's become too short to be
usaful. First, grind away any mush-
rooming on the chisel's head to expose

a sound steel surface. Then, grind a
new cutting edge on the chisel's blade
end. Locate the chisel's center by bal-
ancing it on a small rod. On this point,
drill a %e-in.-dia. hole for the steal han-
dle rod. Drive the handle rod into the
hole and secure it with a Ye-in.-dia. iron
rivet placed in the hammer's head,
Make the handle from a %%-in.-dia.
tension spring. First, use a propane or
acetylene torch to heat the spring to a
bright red. Then, stretch it to about 4
in. long. After it has cooled, slip the
spring over the handle rod and crimp
one end tightly in a vise. Braze the
spring’s other end to the handle rod.

Brass-head hammer
Used for light, non-marring sheet-
metal work, this simple brass-head
(Flease turmn to page 48)
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Bi1G 1630 LB. PAYLOAD. BIG ON PROTECTION. riors and instrument
M The Ram 50 hasa ¥ Dodge uses gal- panels. Adjustable
larger standard pay- vanized steel in steering column is a
load than any of the  critical areas to help  standard benefit—
top-selling small pick- protect your Ram 50 helps you get in and
ups. Over 33% more  from corrosion. And out easier and adjusts
than the base Ford loaded or empty. you  to suit your driving
Ranger ...63% more  can count on standard comfort.

than the base power front disc brakes +gage jist price. Title. taxes.

Chevy 5-10! to help make your and destination charges
extra. Based on o comparison

BiG 2.0L ENGINE stope smooth and sure. S ket LEVELS OF

PERFORMANCE. BiG ON INTERIORS.  STANDARD EQUIPMENT

. Rl MAY VARY.
B Ram 50's standard B You'll like the room tyse for comparison. Your
2.0L powerplant has and common-sense mileage may vary depending

: o on speed, weather and trip
DODGE RAM SO zoplionseorer than loyoutol Ram Sointe- 2 5ee it
and Chevy S-10. And
neither the base

IT DUESN’T luuK Ranger nor 5-10 can
beat Ram 50°s 27 EPA

OR PERFORM LIKE ="
IT'S PRICED N
| ]

$5.665...That's the only thing you
can call "small” about the '83
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Cold-chisel hammer’s components: 8 ¥
in.-dia. spring shown before and after
heating and stretching, an old cold chisel
and a %s-in.-dia. steel rod.

SPECIAL-PURPOSE HAMMERS

{Continued from page $6]

hammer consists of a Ye-in.-dia. * 2-in.
brass rod fitted with a hardwood han-
dla.

To form the elongated eye in the
hammer's head, centerbore a Ye-in.-dia.
hole through the brass rod. Elongate
the hole on a milling machine. Place the
hammer's head onto the handle and
secure it with a metal wedge.

Arc-type hammer

The arc-type hammer is related to
the tools used in coppersmithing and
silversmithing. Make the hammer's

e

Bore 8 Ve-in.-dia. hole for the rivet that
will secure the head to the handie.

curved head from ‘4-in.-dia. drill rod.
The head's radius is equal to the han-
dle's overall length. Before bending the
drill red, heat both ends to a bright red.
Then, hammer each end to form the
striking faces. Bend the rod in a vise.

Cut the handle from %-in.-dia. brass
tubing. Hacksaw a notch in one end of
the tubing and flatten it around the
curved head. Braze the flattened tubing
to the head. Turn a brass plug on a
lathe to fit into the handle's end.

Question-mark hammer

Despite its odd appearance, the
guestion-rnark hammer strikes a sur-
prisingly strong blow. It's handy for

Use a vise to crimp the spring to the rod,

working on internal machine parts or
for driving small nails where othar
hammers can't reach.

Form the hammer from Y- or 3%-in.-
dia. drill rod. Before bending the rod,
heat one end until it's red-hot. Then,
hammer the end until it mushrooms
slightly, forming the hammer's face. To
bend the rod, install two steel pins or
lagboits into a workbench. Slide the rod
between the pins and bend it to shape.
Glue on a wood file handle.

Flat-face hammer
Related to the hammers used in auto-

body repair shops, the flat-faced ham-
Flease turm o 50

34

- RIVET

COLD CHISEL

& 83/4"

TIGHTLY
COLD-CHISEL HAMMER

FingisH: DEFT

DANEHCHLS

ﬁlFCKOﬂ‘r‘ |OR HARDWOOD) HANDLE

TOTAL ROD LEMNGTH
APPROX. 141127

BRASS-HEAD HAMMER 1 g,
58" _4
BRAZE OR .5 112 2112
|/ HARD SOLDER  15/g" 1 i . 114
: i
51047 : —]

[

:
1 meTAL TUBE (BRASS)

F-1r2=

ARC-TYPE HAMMER

FLAT-FACE HAMMER

114"

! 14" EYE [HOLE] Fd J
ey s poamen 0007 1
T ey TN, e WD
SECTION OF  2.jp2 t = BOTTOM
FLAT FILE —— R s [WITH END MILLJ 0
O 832 BOLT .. sHe
. v - sTeELROD 1% PLASTIC HANDLE AP (Taog e
‘ fe—z-1187—=| = L 4L = -
144" SCRAPSR-MASALR
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walk Away From
Athlete’s Foot.
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Use Aftate
to kill athlete's foot
fungus fast
and prevent its return.

Just think, no more itching, I
burning or painful |
cracking. Because
Aftate not only kills
athlete’s foot fungus
on contact ... with daily use it keeps the
torment from coming back, Aftate, with the
only medication recognized in a report to
the FDA as safe and effective in preventing
athlete’s foot.
Aftate is odoriess ... available in
aerosol liquid, gel, and powder forms.
Whichever you use, with Aftate you can
walk away from athlete’s foot.
And to cure jock itch
fast, use Aftate for Jock
Itch in the green package. -

Read and follow directions,
© 1883 Plough, Inc.



Milling machine cuts brass tool's eye.

Chasing hammer with its face removed.
The two-part head is joined by a threaded
pin. Epoxy glue strengthens the foint.
Hickory stock is shown before it was
tumed into the hammer's handle.

SPECIAL-PURPOSE HAMMERS
{Continued from page 48)

mer is useful for hammering in corners
and smoothing sheet metal.

Machine the hammer's head on a
lathe from a “&-in.-dia. cold-rolled steel
rod. Then, square the hammer head’'s
ends on a milling machine or grinder.
Install a “6-in.-dia. rivet into the ham-
mer's head to lock the head to the han-
dle rod. Glue on a wood file handle.

Chasing hammer (French style)

Lightweight chasing hammers are
used in jewelry making and craft work.
But our shop version is made somewhat
heavier.

The hammer's head consists of two
sections, both machined on a lathe. Fas-
ten the 1%-in-dia. replaceable face to
the head with a %-28 threaded pin.
Then, form the hammer head's elongat-
ed eye on a milling machine. Secure the

50

Braze head of arc hammer to the handle.

_-rrﬂl‘ i
s

Use the question-mark hammer in spots
where other hammers can't fit or reach.

Shape chasing hammer's hardwood han-
die on a lathe. Outer end is steadied by
live ball bearing center in tailstock.

head by driving a metal wedge into the
handle's top end.

Scraper hammer

Primarily designed for removing blis-
tered paint from wood siding, this
scraper hammer also is useful for
scraping paint and rust from metal sur-
faces. Cut the hammer's head from an
11/16-in.-dia. hexagon-shaped steel
rod. Then, mill a “4-in. % 1-in.-deep
groove in one end of the head for
accapting a section of flat file. The flat
file section serves as the scraper, but
must first be annealed (heated and
slowly cooled to prevent brittleness).

File a beveled scraping edge onto the
file section using a sharp flat file. Now,
place the scraper into the hammer
head’'s milled groove and, using a No.
29 drill bit, bore a hole through the
head and scraper for an 8-32 baolt,

Next, heat the scraper to a bright red
and then quench it in water. Reheat

File the beveled edge onto the scraper
using a flat file, Be sure to anneal the sec-
tion of fils usad as the scraper.

used for smoothing rough hardwoods.

carefully until the scraper's beveled
edge shows a yellow color. Then cool
the pisce in water again.

Tap B-32 threads into the head, posi-
tion the scraper into the head's groove
and then screw in an 8-32 bolt. Bore the
head for accepting a %iein.-dia. steel
rod handle. Secure the head to the han-
dle by installing a Ys-in.-dia. rivet
through the head. To finish, glue on a
multipurpose plastic tool handle. M
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Weve got the inside
 on outside protection,

Inside every can of Olympic Stain with WEATHER SCREEN™ are specially freafed
oils and additives that actually repel water and preserve the beauty of wood.

Inside every can is the knowledge and experience of over half a century. That’s (|
why Olympic protects the outside of more homes than any other stain. And when =

- . ® L] "~ - “ar ﬂ Irl.. : 3
you use Olympic outside, you 1l feel a lot better inside. 0 YM P l -
Olympic Stain. We ve got the inside on outside prolection. I. .




Using our plans, you can reproduce
these three classic mirrors.

Attractive, three-drawer pine mirror (above) is a simplified
varsion of popular Early American piece. Qld-time flavor of
Chippendale Looking Glass, currently a favorite at antigus
shows, is captured in our reproduction (above, right). Mirror
shown below (right) frequently is listed in antique furniture
guides under “dressing mirmor” ar "'dressing glass.”

T‘ne mirrors shown here were popular in the late
18th century and throughout the 19th. All three
are in great demand at antique shops these days.
However, they are becoming more difficult to obtain.
PM's mirrors duplicate the original antiques.

The three-drawer pine dressing mirror and the
cherry dressing mirror were created by Ralph Wilkes,
a former antique dealer and a master craftsman. The
Chippendale Locking Glass is a faithful copy of an
original found in the New England attic of a friend of
builder George Allen. (Mr. Allen, a retired high school
principal, taught at Sewanhaka High School on Long
Island when PM Home and Shop Editor Harry Wicks
was a student there.)

Pine dressing mirror

Designed for use on a table or chest of drawers, this
attractive dressing mirror is mounted atop a three-
drawer cabinet. It's made entirely of pine to look
authentic.

Start by cutting the base cabinet pieces as shown.
{Plaasa turn to page 54)

PM photos: Thiee-drawer pine mirror and cherry dressing mirror,
Gearge Ancona; Chippendale Looking Glass, Harmy Wicks

52

Antique Mirrors
You Can Copy
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ANTIQUE MIRRORS

(Continued from page 52)

Motice that the cabinet's sides receive
rabbets along the back and bottom
edges. The cabinet’'s top and bottom
piecas are rabbeted along the back
edge. Take the time to sand all pieces
thoroughly before assembly. This way,
the cabinet will require only light sand-
ing after assambly.

The cabinet's construction is de-
signed so that nailing through the top
or sides is avoided. All visible nailing is
done through the cabinet’s bottom and
back surfaces. First, glue and screw the
cleats to the cabinet's sides and parti-
tions. Be sure to keep the cleats Y in.
back from the front edge to allow the
drawers to close. Next, attach the parti-
tions and the sides to the cahinet top’s
underside by screwing through the
cleats. Finally, glue and nail the cabi-
nat's bottom in place.

Cut lengths of ¥4 * Ye-in. vinyl comer
molding for use as drawer slides. If you
can only find rounded corner molding,
plane the two outside surfaces flat
before using it. Secure the slides in the
cabinet with one %s-in. brad at each
end. Next, cut all the drawer pieces
according to the materials list. Notice
that in order to avoid the cleats, the two
smaller drawers’ sides are narrower
than the center drawer's.

Dry assemble the drawers to be sure
they fit smoothly into the cabinet. Make
any adjustments before gluing and final
assembly. With the cabinet assembled
and the drawers fitting properly, glue
and nail the cabinet's back in place
using %-in. brads.

54

MNow, cut the pieces needed for the
mirror frame, supports and braces.
Before assembling the frame, cut rab-
bets into the frame’s pieces to hold the
mirror and hardboard back. Also, shape
the front edges of the frame and all four
corners of the two support pieces with a
Ya-in. rounding-over bit.

MNext, cut the bottom edges of the
supports and braces at a 6° angle.
Mount the braces to the supports using
No. 8 roundhead screws as shown. Use
a doweling jig to bore each brace's bot-
tom for accepting two “h-in.-dia. dow-
els. Also, bore a Y4-in.-dia. hole through
each support for installing the mirror
adjusting knobs.

Before assembling the mirror's
frame, bore a %sin.-dia. hole in each
side piece for installing Teenuts. Since
the Teenuts are installed backward
from their designed use, bore two Y
in.-dia. holes in each Teenut as shown.
Tap the Teenuts into the frame's sides
and then drive in two %-in. wire nails to
secure each one. Now, glue and nail the
frame together with 1%-in., 17-gauge
wire nails at the corners. Clamp the
frame sgquare until the glue dries.

Before proceeding any further, tum
the mirror adjusting knobs, drawer
pulls and the cahinet feet on a lathe.
After turning the adjusting knobs,
counterbore both ends of each knob as
shown. Then, bore a Ya-in.-dia. through
hole in each knob for installing a Ya-in.-
dia. % 2V+in. stovebolt. Place a hexnut
on the inside of each knob and tighten
the bolt to draw the nut flush with the
knob. Fill the outside counterbores with
wood filler to conceal the bolt heads.
Assemble the support members and

the frame by screwing the mirror
adjusting knobs through the supports
and into the Teenuts in the frame's
sides.

Now you're ready to join the mirror
frame and supports with the base cabi-
net. 5tand the frame and support mem-
bers centered on the base cabinat's top.
Position the braces ¥ in. from the cab-
inet's back edge. Outline the two brace
locations lightly with a pencil on the
cabinet top.

Remove the frame and insert dowel
centers into the holes previously bored
in the braces’ bottoms. Then, reposition
the frame according to the pencil lines
on the cabinet. Now, push down on the
braces so the dowel centers transfer the
dowel locations onto the cabinet’s top.
Bore V-in.-dia. ¥ “-in.-deap holes into
the top at these locations. Glue and
insert the dowels into the braces and
then glue the frame and support
assembly to the cabinet’s top. Clamp
and let dry. Attach the feet and drawer
knobs to complete the assembly.

Finish the project with a coat of Min-
wax Early American stain (No. 230).
After the stain has dried for 24 hours,
apply three coats of satin polyurethans
vamish. Sand lightly between vamish
coats with 220-grit abrasive paper.

After the surface has dried thorough-
ly, install the mirror. Then, carefully
nail the hardboard back in place with
54-in. brads.

{Plaase turn to page 56)

MATERIALS LIST—
PINE DRESSING MIRROR
Sime and ﬂ-crﬁﬂnn {uss)
%y = 8 = 28" pine (cabinet top)
Yq = B * 27" pina (cabinet bottom)
B * 4%" pne (cabiner side)
3% x 774" pine {partitlon}
Y = 7% pine (cleat}
MNo, 8 fh screws

E
=
4
No. B fh scrows
=
=
=
=

- B BB B B P

144

"

1a ® 2% ® T4 pine (drawer side)

2% = 5" pine (drawer back)

4 * Bl4° pine (drawer fromt)

Y = 5% ® T4 hardboard (drawar
bortom)

Y = Al = 7U° pine (drawer side)

T o= 2% ® 11%" pine (drawer back)

Y ® 4 ® 13% plne (draveer front)

Y % T4 * 12" hardboard {drawer bot-
tomi)

Ly x4 ® 7Y vinyl cormmer mobding
(drawar slide)

1% din, * 2% pine (feat]

1"dia. ® 17 pine {drawer pull)

1 % 1%s ® 204 pine (support)

17 No. 8 rh screw

14" Mo. B rh screws

Ty » 2% ¥ 54" pine (braca)

a"-dia. * 1'% pine dowsl

1% ® 1%%"-dia. pine (mirror adjusting
knahb)

W din. * 2%%" fh sove bolt with muat

W o-din. flat washer

Ly -dia, Teanut

1 % 1%m ® 17%" pine (frame sida)

1 = 1%a * 21%" pine (frame top and
bomom)

ba » 16 = 20" mirror

w16 * 207 hardbsard (mirror back]

i Ve o= 4% = 27%" hardboard (cabinet

hack)

Misc,: Carpenter’'s glue, 8d nalls, 1% 17-

gauge wire brads, 220-grit sandpaper, %" 16-gauge

wire nails, polyursthane wvamish, Minwax Early

American stain (Mo, 2308

MMM S &
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ANTIQUE MIRRORS
{Continued from page 54)

Chippendale Looking Glass

This wall-mounted mirror is made
entirely of rich, ribbon-stripe mahoga-
ny; Ya-in. stock is used for the frame,
Y4-in. mahogany-veneer plywood for
the decorative scrolls.

Begin by cutting the mitered frame
pieces to size. The frame's comers are
joined using spline-reinforced miter
joints. Splines produce tight, strong
joints and ensure flush surface align-
ment. Use a table saw tenoning jig to
cut Ve-in.-wide spline grooves in the
frame’s miters. If you don’t own a ten-
oning jig accessory, you can build one
yourself (see Build a Tenoning Attach-
ment For Your Table Saw, page 148,
July 1871).

Next, cut Ye-in.-thick solid mahogany
splines to fit the spline grooves. Be sure
the grain runs across the spline’s width
to prevent splitting. Notice that each
spline has an inside comer cutout.
Install the splines so that this cutout
will fit flush with the frame’s inside cor-

NErs.

Assembile the frame by first gluing
the splines into the grooves and then
clamping the frame square. Let the
frame dry, then sand it.

Turn the frame face down on the
workbench and route a Y-in.-deep *
Y%-in. rabbet into the back inside edge.
This recess holds the mirror and the
hardboard back.

Next, using a Ye-in.-dia. straight bit,
route the eight circular notches into the
frame’s back for holding the hardboard
back’s tabs.

Set up the table saw with a Y-in.-
wide dado head to groove the frame's
edges to hold the decorative scrolls. Cut
the grooves !i-in.-deep along the
length of the frame's top and bottom
and partially up the frame's sides, as
shown. MNext, cut the Ys-in. mahogany-
veneer plywood scrolls using a band
saw, jigsaw or sabre saw. Use a

(Please turn to page 58)

MATERIALS LIST—

CHERRY DRESSING MIRROR

No. Sise and [usa)

1% = 1% = 8'%" charry (base)

ba = 2% x 6% cherry (brace)

T s 1% ® 144" cherry (support)

T ¥ 1% ¥ 20° charry (frame side)

T ow 1% * 168%° charry (frame top
and bottom)

Ya = 3% x 16%" chamry (top scroll)

Y X 2 x 18%" cherry (stratcher)

1 = 1% -dia. charry (knob)

b4 dia. * 174" charry (finial)

e dla = 1'% dowels

14 -dia. X 214" fh stove bolt with nuts

14 "-dia. sl washar

14 -dia. Teenut

1" Mo, 8 rh screws

Bl B B B B

1% No. 8 rh screws:

& x 15 X 1B mirmor

4w ¥ 15 ¥ 18" hardboard (back)

Misc.: Carpantar's glue, 134" 17-gauge wire brads,
%4" 16-gauge wire nails, wood filler, pobyurechans
varnish, Minwmx chorry stain [No, 235).
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MATERIALS LIST—CHIPPENDALE MIRROR

Sime and description (use)

14 % 1% = 8%" mahogany [frama top
and botiom)

T4 % 1% ® 13%" mahogany (frame
sichi}

La = B% » 8% mabogany phywood
{top scral)

Ya ¥ 4% = 8% mahogany plywood
ibottam serall)

L4 ® 2 » 5% mebogany phywood (side

scroll)
"4 % 2 * 5%" mahogany phywood (side
scroll)

G 4 14 o A x 2%" hardwood mahogany
[splinas)

H 1 4= 8% = 11'%" mimor

1 1 Y& x 9% » 12%" hardboard (back pan-
ol

J 4 14" MNo. 6 fh screws

K 2  No. 16 screw ayes

Misc.: Carpenter’'s glus, picure-hanging wim, wood
filler, Z220-grit sandpaper, red mahogany stain, cloar

H-mrlLumhnr and Wood-Glo clear finish from Con-

stantine’s, 2050 Eastichester Rd., Hronx, N.Y
10461,
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Build your own library with
Popular Mechanics Books

PRACTICAL TIPS AND INSTRUCTION
FROM THE EDITORS OF POPULAR MECHANICS

Step-by-step, fully-illustrated POPULAR MECHANICS' BOOKS are complete manuals

of information and practical aadvice.

1. TUNE UP AND
TROUBLESHOOTING

Ower 50 pages of charts, showing how
to trace and solve most common
problems, Covers all modern U5, cans
and four most popular imports
inchuding pickups, vans, four-wheelers,
and diesels. (ver 90 pages of tune-up
specifications for U.5. models from
1974-1979 plus Datsun, Toyota, Rabhit
and Beetle. (B-1757, §19.95 = B-1757A,

paper $11.50)

2 HOME APPUANCE REPAIR
MANUAL

3. BASIC CAR CARE

Tells hiw 1o perform simple
mainterance checks, prevent or delay
breakdowns, do tune-ups, handle basic
repair jobs. Highly illustrated with
clear-as crystal photos, diagrams, and
drawings. Covers electronic ignition,
diesels and front-whee! drives. (B-1756,
$19.95 - B-17564, paper $13.00)

4. THE WORLD OF SPORT
AVIATION

1-.- el oy i
] . *H.,h_l -
GUIDE TO

Provides mym repalrs for more
than 50 di t kinds of appliances.
More than 800 photographs, 200
i and H?lzm Lists appliance
part suppliers. Gives a basic introduc-
tion to electricity and instructions for
ing electrical testing equipment
s, (B-1752, $23.50)

The focus is on four basic types of spon
aircraft - homebuilts, antigues and
classics, warbirds, and ulira-lights -
explaining the state of the an in each
category. Discusses the types of
inaterials used, space requirements,
engines, certification and safety. Lists
various organizations one can join
This book brings to life the thrilling
world of sport aviation. 32 pages of
color illustrations. (B-1755, §24.00)

2
=

|

DO-IT-YOURSELF MATERIALS
Provides answers 1o every do-il-your-
selfer's questions about materials and
supplies used for home i 1
projects. Discusses lumber, millwork,
plywood, hardhoard, siding, plumbing,
and electrical supplies. The only up-to-
dhite reference work that fumishes
complete information on the thousands
of standard building products available
today. (B-1759, SE.‘J'SS

d. 500 HOME AND SHOP TIPS
Here's a ready reference for solving all
home, shop and crafisman problems.
Eight cover areas where most
of us need help: improving workshop
techniques, painting, yard care,
metalwork, home emergeney plumbing
and electrical problems. (B-1754,

paper $12.95)

TO ORDER, use the "B" numbers and send check or money order to
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101.

7. THE GUIDE TO
SELF-SUFFICIENCY

Practical advice on being totally or
partially self-sufficient in every way,
Orver 600 2-color illustrations show step-
by-step how to do it. Learn 1o brew
beer, bake bread, pickle onions, design
a diary, convert to solar energy, build a
slaughterhouse or spin yarn. (B-1753,
$18.95 - B-17534, paper $10.00)

8. BODYWORK AND
PAINTING

Ths is the first book whose table of
conterds was desigried to match the
needs of rapldly growing do-it-yourself
muarket. It shows how (o save time and
money by doing vour own work. Step-
by-step illustrations, 16 pages of
photographs, including color matching,
pinstriping techniques and custom
designs. (B-1758, $19.95 — B-17584,
paper §12.95)

Fopiilar Mechankcs i a pubbcation
of Hears Magazines,
u division of THE HEARST COEPORATION



ANTIQUE MIRRORS

{Continued from page 58)

smooth-cutting 24-tpi saw blade for a
cut that requires little or no sanding.
Notice that the scroll's corners are
mitered to allow the scrolls to abut
tightly. Dry fit all scrolls before final
positioning and gluing. (If you're un-
able to find a small amount of “&-in.
mahogany plywood in your area, you
can buy it from Constantine's Inc. See
materials list for address. Minimum
order; 12 % 24-in. for $6.75.)

Since mahogany is an open-grain
wood, you must fill the grain before
applying the finish. To save a finishing
step, mix the red mahogany stain with
a natural wood filler. Now, you can
stain and fill the wood’s grain in one
stap.

Brush the stainfiller mix liberally
into the wood's grain. Allow tha filler to
dull over (about 20 minutes), then wipe
off the excess with a coarse rag, such as
burlap or terry cloth. Wipe against the
grain, rubbing the filler into the wood's
pores. Be sure to remove all excess fill-
er from the wood's surface before it
dries or you’ll have a lot of sanding to
do. Allow the filler to dry overnight,
then sand lightly with 220-grit abrasive
paper. Brush off the sanding dust, wipe
with a tack cloth and follow with two
coats of clear finish. We used Constan-
tine's Wood-Glo clear finish.

Complete the project by installing
the mirror after the finish has dried.
Mount the hardboard back to the frame
with one Ye-in. No. 6 th screw in each of
the back's eight circular tabs. Then,
insert twao No. 16 screw eyes in the
frame's top as shown to anchor the pic-
ture-hanging wira.

Cherry dressing mirror

The cherry dressing mirror is similar
in design and construction to the three-
drawer pine mirror. Often listed in
antique books as a dressing glass, this
late 18th-century piece is designed for
use on & table or chest of drawers.

Start by cutting all the pieces to the
sizes shown. Notice that solid cherry
hardwood is used throughout. Before
assembling the mirror's frame, rabbet
the frame's pieces to hold the mirror
and hardboard back. Also, shape the
frame's two front edges and all four
sides of both vertical suppaorts with a
Y4-in. rounding-over bit. The decorative
scroll, feet and brace pieces are all
shaped on a band saw, jigsaw or sabre
saw. Use a lathe to turn the finials and
the mirror adjusting knobs.

Mext, cut the mortises in the fest
using a router or shaper fitted with a
Ya-in.-dia. straight bit. Make several
passes, increasing the cutter's depth on
each pass, until you reach a ¥s-in.-deep
mortise. You could also form the mor-

e

tises by boring a series of “-in.-dia.
holes and then chiseling out the
waste,

Form the “-in. chamfer on sach sup-
port's top edge with a disc sander or
block plane. Then, bore a 4-in.-dia.
hole in each support’s top for installing
the finials. Also, bore a Ya-in.-dia. hole
through each support's side for install-
ing the mirror adjusting knobs as
shown.

Cut the bottoms of the supports and
braces at a 6% angle (84° angle along
the wvertical plane). Then, attach the
braces to the supports with glue and
No. 8 rh screws as shown. Use a dow-
eling jig to bore each brace's bottom
edge for two Y6-in.-dia. wood dowels.
Notice that the rear-positioned dowels
are bored slightly deeper than the front
dowels.

MNow, transfer the braces’ dowel hole
locations to the two foot pieces using
dowel centers. Bore Y%-in.-dia. holes
into the feet on these points. In this
case, the rear-positioned dowels are
bored into each foot shallower than the
front dowels. This is to avoid boring
into the foot pieces’ mortises.

Glue and insert the dowels into the
braces and then glue the braces onto
the feet. The vertical support members
are now completed, but they're not
joined by the stretcher until after the
mirror's frame is assembled and in-
stalled.

Before assembling the mirror's
frame, bore a %is-in.-dia. hole in each
frame’s side for installing Teenuts. See
the instructions for the pine dressing
mirror for installing the Teenuts and
the mirror adjusting knobs.

Glue and nail the frame together
with 1%-in., 17-gauge wire nails at the
corners. Clamp the frame square until
tha glue dries. Then, glue the decora-
tive scroll into the frame's top groova.
Assemble the support members to the
frame by screwing the mirror adjusting
knobs through the supports and into
the frame’s Teenuts. Tighten the mirror
adjusting knobs to hold the supports
parallel to the frame's sides. Now, cut
the stretcher to equal the exact distance
between the two feet. Dry-fit the
stretcher to be sure that its length and
tenons fit properly. Make any necessary
adjustments before gluing and final
assembly.

Finish the project with a coat of Min-
wax cherry stain (No. 235). After the
stain has dried 24 hours, apply three
coats of satin polyurethane warnish.
Sand lightly between wvarmish coats
with 220-grit abrasive paper. After the
surface has dried thoroughly, install the
mirror. Carefully nail the hardboard
back in place with %-in. brads. ™
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ESCORT WINS AGAIN!
MAY 1983 CAR and DRIVER TEST

“The Escort looks so comfortabie, contented and
famifiar at the top of the heap that i's hard fo see
that something new and special has been acded...
Iive with a new Escort for @ wivie and you I realize
it has aovanced new circuitry Ihal showld go down as
a penuing breakthrough.”

ESCORT WINS
WOV 1982 CAR and DRIVER TEST

"The Escort, & perenmial favorite of these Wack-box
comparisons, {5 st the Dest radar defecfor money
can buy. The Escort is a quality piece of hardware.”

e e
ESCORT WINS

DEC 1881 BMWCCA ROUNDEL TEST

“The Escor /5 a highly saphisticaled and sensitive
gieractor that has been steadily improved over the
years.. In ferms of whal afl it does, nothing else
comes close.

e
ESCORT WINS

SEPT 1980 CAR and DRIVER TEST

“Ranked according to parformance, the Escort is first
choice. .. The Escort boasts the most careful and clever
planning, the most pleasing packaging. and the most
Sl construction of the for”

e T
ESCORT WINS

MAY 1980 BMWCCA ROUNDEL TEST
“This unit. .. consisfantly outperformed the other prod-
uels and is the standard to which the others are com-
pared, If you want the best, this is it. There is nothing
glse fike it

= e ——
ESCORT WINS

FEB 1873 CAR and DRIVER TEST

“Only one model the Escont, tidly stood out from the
rest,..once you fy the Escort, all the rest seem a
bit primitive. In no fest did any of the ofher deleciors
Evarn COMme ciase.’

FOR ESCOAT OWNERS DMLY

AS oul ad abows Slakes, wo've made anolbe improvement. Tha
rew ST,0/P ciicwtry 18 8 standard pan of every ESCORT starting
with sanal numbes 400, 000

Is 5T/0/P adaptable 1o yow presont ESCORTT Well, yes and
no. Al SN 300,000, (hese was an indernal redesign of ESCORT

POPULAR MECHAMNICS = JULY 1983
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ESCORT:

“A GENUINE BREAKTHROUGH”

|r you keep up with magazine tests, you know that
ESCORT does more than just outperform other radar
detectors. In its most recent evaluation, Car and Driver
concluded: “The Escort radar defector i5 claarly the
lpadfer i the field in vafug cusiomer senvice and
performance..." But performance, as measured by
waming distance, is ot the new beeakthrough, After
all, ESCORT has been beating all comers since its
introduction in 1978

Now Thera's More To It

While long detection range is obvipusly essential it
does mfing 10 solve a problem that has cropped up in
the last year. In fact, increasing range by itself just
makes the problem worse. It you already have a good
superheterotyng unit, you know what we mean, A new
generation of imported detector fransmits radar Signals
and can sel oft your unit as far as a mile away. The
longer the range of your unit, the farther away you find
them. As Car and Driver pointed out last November:
“Singe there are far more detectors on the road than
policg radar unils, interference. . cowld become a
QEnUing musance”

Low Leavel Contamination

AL farst it was just an imitation. At least ESCORT
owners had a way of distinguishing the polluters from
the real thing. Our unigue audio waming differentiates
bietween the two police radar bands: It “beeps”™ for X
hand and “braps” for K band The polluters’ trashy
signals triggered both warnings at once, and made a
new sound — different than the sounds for police radar.
(The rest of the industry didn't even know there was
2 new problem. Thelr detectors were making the same
soiinds as abways. just more often.)

Radar Epidemic
As more and more of the “polluting detectors™ hit the
streets, the problem became more serious. Il one of
the “poliuters” is approaching in an oncoming lane,
the alarm from your detector is briel. But it it's traveling
the same direction as you, your alarm can go on for
miles. And the offending detector doesn't have 10 be in
the car right next to youwrs. It can be ahead or behind,
and up to a mile away. A very serious problem indeed

Pollution Clean-Up

The problem required an entirely new approach. Examining

the interference Inom these imports, our engineers dis-
covered a subtie difference between their signals and
those of police radar, even though they were on the
same frequency. The solution, then, was 1o design new
circuitry that would reject the pollution while —and this
was the hard part—maimaining ESCORT's industry-
leading response 0 puised and instant-on radar We
named it 3T/0/P™ (STatistical Operations Processor),
and it consists of a CMOS digital processor with built-
in memory. ST/0/P is not simple, and it's not Cheap.
But i1 is. in our opinion, the most important breakthrough
in radar detection since superhetencdyne. Car and Driver
would seem 1o agree: “Now all the warlds Radio
Shack deteclors cah hum night Dy your car in full
fmicrowave broadcast mode
and your Escord will it on
your (fash as pofitely and
Silenfly as a canary-fad cat”

o
THE RADAR

~ DEFENSE

KIT

Peace of Mind

With ST,/0/P. we've put the complications necessany
10 cope with today's radar problems inside — where they
work automatically Just install ESCORT, plug it into
your cigar lighter, and twm it on. ESCORT does the
rest, If you encounter a signal from a *'poliuting detector,'
ESCORT keeps quiet while maintaining i lookout for
police radar. If the signal is the real thing, ESCORT
immediately alerts you both audibly and visually. And,
unlike other detectors thal keep you guessing about
the radar's bocation, ESCORT's signal-strength meter
moves upscale 85 you approach and its variable-rate
beeper,/brapper pulses faster. You get the full story

A0 a1INg CusLym integrated CiiciAbly, 3 DAECISHN QUANT Bmehase
#nd & new imfagrated microwave miver/antenna Gunn oscillatos
The new ST /0,P technology testds on hes by significantly espanding
the digital kogic and adding memory AS 3 resull, older wals (senal
numbers less than 2000007 cannol bé modified 1o inconporate
ST/0/P techoohogy

For those of you with ESCORTs from S N. 200,000 v 359 9549 we
ane presently developing procedwes and facilities 1o make adding
the ST/0/P circuitry 10 your unit possible. The cost will be 575
and defails and special Shipping instreclions will be in our adves-
lisemen] in the Aogusl ‘B3 issue ol this magazine. Saery, but we
W'l DE e 00 CoRRr your kil untd thal announcemest

=CAR and DRIVER

It's Simple

If you want the best, there's no rezson to look anywhere
glse. But don't take our word for it. Try ESCORT ar no
risk. Open the box, install ESCORT on your dash o
visor, and take 30 days to test it If you're not absolutely
salistied, we'll refund your purchase and pay for the
postage costs 1o return 1. You cant lose, ESCORT is
sold factory direct, so knowledgeable support &nd pro-
iessional service are only a phone call or parcel
defivery away. And we back ESCORT with a full one
year limited warranty. Order today and let ESCORT
change radar for you forever

Do It Today
It's easy o order an ESCORT, by mail o by phone.

By Phone: Call us toll free. & member of our
sales staff will be glad to answer any ques-
fions and fake your order, (Please have your
Visa or MasterCand at hand when you call).

CALL TOLL FREE. . . . 800-543-1608
INOHIOCALL. ... ... B800-582-2696

By Mait We'll need to know yoor name and
street address, daytime phone number, and
how many ESCORTS you want, Please enclose
& check, money order, or the card number and
expiration date from your Visa or MasterCard

ESCORT (Incledes Everything) ... $245.00

Ohio residents add $13.48 sales tax
Spaady Delivery

It you order with a bank check, monay oder,

credit card, or wire transter wour ofder i5 pro-

cessed for shipment immediately. Personal or

company chacks require an additional 18 days

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 768

Cne Microwave Plaza
Cincinnati, Ohio 45242
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MORE FIRE
FROIM
FIRESTONE.

1 One of the hottest
' street tires going is
waiting for you at your Firestone retailer
The Firestone 5-660 Radial. European
H d rated, 5-rib European block-
type tread for fraction, slofted shoulders
for wet and dry weather roadability,
nylon cap plies for mproved high-speed
e, steel cord stabilizer belts

only street fire eve /

o class at the 24 Hours ©
Daytona. Real fire from Firestone, With
real proof of performance for you. Get

inta your Firestone retailer
now and get into

-~

S-660

Firestone 5- 5460 streeal
radiois, modified onby
by shaving to racing
depth, carry Dove Kent
Racing's Mazda RX7 to
wictory af the 1983

24 Hours of Daytona

e - g P 3

OUR PROOF IS IN PERFORMANCE




PM SOFTWARE

MONITOR

Magnificent men in their flying computers

We dove down to buzz the antenna
tower high atop Boston's John Hancock
building—probably not the smartest
decision we've ever made, But the
sheer exhilaraton of powered fight
wias making us a daredewvil

As we approached, the building
grew larger and clearer, and details in
the tower became apparent. Its com-
plex, girdered structure stood out in
bold relief against the bright blue sky
glimmering behind a laver of white
clouds. The only thing that spoiled the
view was when we crashed into the
tower and our Cessna crumbled to
pieces around us.

Luckily. especially for those with
offices in the Hancock building we
were not in a real plane. But we were in
the next best thing—Microsoft's Flight
Simulator for the IBM PC personal com-
puter.

Boston's John Hancock building

mﬁmsmmpﬁngmwfhﬂjm}ﬂmmﬁ'sﬁgﬁ_r

Simulator for the IBM PC. Landing (right) requires the most practice of any maneuver.

This new program simulates all the
variables of fiying a small aircraft. And.
it does so using the best graphics we
have seen on the IBM computer. The
animation is topnotch. with no annoy-
ing flickering. the colors are crisp and
believable and the controls all respond
as they should.

Littde touches like being able to look
out the side or back windows make this
flight simulator the most realistic of all.
But its realism is its only drawback.
Learning to fly your computer is just
agbout as difficult as leaming to fly a
plane. But it's also just as much fun.

— Neil Shapiro

Better programming

A language such as BASIC is fine for
many applications. But when you need
speed for such things as animation or
number crunching, you must get closer
to the way your computer thinks by
programuming at the machine level.

Machine language can be difficult 1o
learn. Now, Prentice-Hall has released
Machine Language 6502 Program-
ming, a combination of book and Apple
1 computer disk.

The book is a detailed guide to learn-
ing machine language. On the disk. the
program Tutor enables you to manipu-
late your computer's memory directly
and see the results. It's a fine package
for leaming.—N. 5.

Tutor helps you learn machine language.
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0il's well that ends well
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Invade Persian Gulf with tactical (left),

The U.5. Rapid Deployment Force has
landed on the Saudi Arabian shores of
the Persian Gulf The year is 1985
There already is a conventional war in
Euvrope and this bold stroke by the Unit-
ed States will, it is hoped. swop the
U.5.5.R. from cutting off the flow of oil
to the American war machine.

Part of a series of computer simula-
tions titled "When Superpowers Col-
lide,” this latest game from Strategic
Simulations Inc. {551) uses the graphic
and computing potential of the Apple 11
to the fullest. Either two players may
go head to head, or you can play either
side against a cagy and aggressive
computer opponent.

strategic (right) displays in RDF-1885.

Movement is shown on a series of 12
tactical maps displaying all terrain and
unit types. For an overall view of the
desert and salt flats. the commander
can switch to a less detailed. but help-
ful. strategic display.

Results of combat and firing are gov-
ernegd by the outcome of a number of
complex and realistic variables. The
computer calculates such things as
how rmany units are supporting another
unit's attack or defense and how far a
upit is from its headquarters. The
results are on-screen in seconds.

ROF—1885 is a most realistic simu-
lation of what we all hope will never
be—N.5.

&l



THE PM
WORKBENCH

Portable, powerful pumping

Here's good news for anyone who
has to get rid of lots of water, say.
after a basement flood. It's the
Waterbug, a new portable, gas-
powered pump from Homelite,
The Waterbug is a powerful, lit-
tle two-cycle. centrifugal pump
capable of moving 1,350 gal. per
hour. In addition to making easy
work of flooded basements, the
Waterbug can also irrigate your
lawn or garden from a nearby lake
or stream. spray-clean boats and
docks or maintain the water level

in swimming pools. [t costs
$184.95. Homelite Div. of Textron Inc.,
Marketing Services, Box 7047, Char-
lotte, N.C. 28217 makes it—J.T.

The Waterbug (above) comes with 12 ft.
of 1-in.-dia. hose, couplings and a garden
hose adapter. All of the pump controls
are conveniently located at one end of the
1.6-cu.-in. engine (right).

Textured Lexan disc allows you to record
measurements with a graphite pencil.

This 25-ft. tape has a face disc that lets
you write on it. As every professional
and home carpenter knows, this can be
a valuable asset when you measure a
wall for paneling or plasterboard, then
must run outside to do the cutting. The
tape also has inside measurements on
the reverse side. This eliminates the
necessity of adding the width of the
tape's case to the measurement.

It's available for $14.95 from Rite-
way Tool Co., Box 4018, Lantana, Fla.
33462 —H W,

b

The recorded figures can be arased easily
and the Lexan disc is ready for reuse.

: AW : :
Tape's backside rule eliminates the nui-
sance of having to add the tape’s case
width to inside measurement’s reading.

Wallpaper trimmer

This handy, little knife. designed for
wallpaper hangers, is perfect for trim-
ming along moldings. in comers and
around other obstructions. The curved
blades are available at hardware
stores. The Wallpaper Tool is §7.95
postpaid from Selfridge Industries, Box
484, Warrenton, Ore. 87146 —H W.

Rawhide mallet

After spliting a few wooden mallets
over the years—driving lathe centers
into hardwood stock—I treated myself
to a 10-0z. rawhide mallet. The head of
this guality tool is made of tightly
rolled, glued and screwed leather. It's
then mounted w a 10-in.-long hard-
wood handie. It now hangs by my
wood lathe, but | also use it for rapping
chisels or jobs where | don't want to
mar the work, such as driving dowels.
The mallet (No. BA-0271) is $15 plus
postage from Shopsmith Inc., 750 Cen-
ter Dr.. Vandalia, Ohio 45377 —H W.

This top-guality rewhide mallet features
a tightly rolled leather head (inset) on a
hardwood’ handle. The mallet’s head has
a 2-in.-dia. and is 4 in. long.
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Now You CAN Aﬁord One!
'I'ool I.ocker

A heavy-duty porlllllatnﬂﬂm:tpll: mli-ﬂmut nahinu’l—
both for a price you'd expect to pay for one piece alone!

FANTASTIC!! BOTH PIECES JUST

“A 54 99-valne heary-canmvas
Shap Apren * 2 olid-Brids body
gadiechi “A ipetinl Surpdite
Frew Gift
AN 1—younba beep whefier o
ot you keep your Tosd-Locker

plus §9.90 shipping
and handling

Suppoet mode weight and prevent 5pilts Dwrawiges
EME&HDNT'H:W whiea cower i5 desad

Similar units sell for well over $100!!

How do we do it? Volume Purchasing...plus direct
shipping. Both add up to big, neve heard-
of savings!

You don't have 1o be a professional to know how
important it is to keep your tools clean, safe and
dry...to have them organized, right with you,

Now yﬂu‘u 1“%2” t&m a Egr;ﬂvm'"gﬁm fo
enjoy that & a quality, heavy-
d?ly all-steel nrgngmﬂ

(wer 3.5 cubic leet of storage capacity. . plus special
features you'd normally find only on the maost

*largacapac 5

(i dimgrgions: 1634 W x 2% H. e 83D ) and
albigbop storage bray (Inside dimensions 1830°W
[ 23 H aieh)

expensve systems, This h not  cheaply-made
umit! Kt's qm\rihmm
Try the Tool-Locker...FREE of any
obligation to keep it!

Then you'll know why this Tool-Locker comes
complete with a 5-YEAR WARRANTY. Why

1ol b in 185 pRace

i- Pﬂiilﬂhm it a;en mmmagﬁﬂm
*Sige-handle/cord holder . forreal storage ot I8 . . staction. u're a 5
i - | satisfied, just send your T r back for a full

e | refund, includi ing ﬁhlppm-;t am:l handling charges.
rl i ORDER TODAY...IT'S EASY!
The ! i Fill in order form & send with check, money order,
— I N ; ol company purchase order or credit card information.
.o ; y Credit card customers can also call our
24-Hour Toll-Free Order Number:
800-228-5000 (In Nebraska B00-642-8777).

B ks We vo e e T & BOLTSHOP® o
Wil Wonoe deens of Uakty [
peoccts. Dves 2 mlfon Custmens. IR

SPECIAL OFFER COUPON MAG-72
Try Il FREE of obdigation io kbesp 0!

I not totadly satisfied, you can relurs youo cnier bor @
complate retund. Iscluding shippiag and handiing.

NDUSTRIES Maks rimiftance payshie by and send

[LR 1 Indusiries, inc , Depl. PM-TE3 11100 Mampshire
hve. 5o, Blsamingten, MN 55438

INDIRCATE _ TookLocker(s} (= 559.99 plus $9.90 shipping and
DORDER Forw maity? handling lor sdch. (COD0BOGD)

CHECK (=] [ 1| hawe enciosad mry check or money order for the full amount,
METHOD (MM reidants sdd 6% eales bax).
oF [ 1| hawe enciosed oy company purchase order (this cand MUST accompany ALL
P MEENT jpurthage prger),

[ Charge it toc 7 VISA  [] MasterCard ] American Exprass [ Diners Club

3.5 fubec Ieed of Dombened Insade Siovage space
“Heighl of combned unds over 3 leet 37178 inches

| [l Carte Blancha
* Forur steel ball haasing saived o
'-_H-Flr'_- S = Emm |l
WA
PLEASE Sagnature X —
: PRINT M {Need 10 sign only if chargng order)
L 1 NAME Mry
’ Miss
Toas and supples N incladed .
Impartad from Tatean and Korea ADDRESS Sireet & Mumber
;_ gt 1983 DUR.| Enclustries, inc
™ Tool-Locker i a rademark of 0| indusiries, Tnc (=10 STATE i




TRANSONIC Il
ULTRASONIC POWER
GUARANTEES

-
e - o
F Transaonic

E———

RATS, BATS,
MICE,
ROACHES,

MOSQUITOS, FLEAS AND
OTHER FLYING OR
CRAWLING PESTS.

TRAMSONIC I, THE MOST POWERFUL . . .
AND . . . THE ONLY SYSTEM AVAILABLE,
CREATED AND MANUFACTURED BY PEST
CONTROL SCIENTISTS.

Gets rid of rodents and many insects indoors
and owt . . . Scientifically eliminates pests with-
out poisons, chemicals, traps. and sprays

. Uhrasonic force field drives them away
permaneniby

DESIGNED AND MANUFACTURED BY DR. JOHN
L. STEWART, PHD., WORLD RENOWMNED PEST
CONTROL SCIENTIST AND AUTHOR . . .
AMERICAN MADE TO THE TOUGHEST COM-
MERCIAL STANDARDS.

Transonic II's advanced circultry ?ﬂﬂﬂmﬁ pat-
ented, wirasonic sound waves on fraquencies al
which the pests communicate, These nerve-
crushing sounds. to rodents 2nd insects, pene-
trate their brain and nervous sysiem causing
pain and discomfort, bul are inaudible to hu-
ma;n: and domestic animals, and ara completely
sale,
COVERS UP TD 16.000 CUBIC FEET (2,000
50. FT)
Transonic |l attacks fough pest problems every-
where. home, apartmeni, vacalion home or
farm. Scientific Health Services' Exterminators
use it in schools, hospitals, nursing homes and
restaurants for indoor-outdoor protection. After
years of testing uitrasonic devices, only Tran-
sonic || has met the rigid requirements of our
Pest Control Division
SPECIFICATIONS AND FEATURES:
+ Mangal switch to lower frequencies for repel-
fing birds, ractoons, skunks, and other larger
animals (sounds on fow pitch setting are audi-
big). = {}munnaFmgaime lighter and 12v battery
adapier ($3.00), = Cabinel; water repelient alu-
minum, 3% = 43" x 3%" 2 |bs. » Usesless
than 1 watt, plugs into any 110v AC outiet,
220v model available). » Frequency (low pitch)
00-65,000 Hz, (hegh pitch) 20,000-6%, 000
Hz. » Sound pressure: 122 db. » UL & CSA
listed.

DUR FERZOMAL GUARANTEE
TRY IT FOR 30 DAYS, IF NOT PLEASED, RETURN FOR FULL
REFUND, ALSD COVERED BY A ONE-YEAR MAMUFAL-
TURER"S 'WARRANTY.

TO ORDER

Send $69.95 plus $3.00 for shipping and han-
dling by check, money order or MasterCard/
Visa number and expiralion date 1o;
SCIENTIFIC HEALTH SERVICES. Depl. PM-7,
1266 Soldiers Feeld Rd., Boston, MA 02135
QR CALL TOLL FREE 1-B00-334-0B54 EX. -
8831 N.C. Residents call 617-783-3187

* SCIENTIFIC HEALTH SERVICES
Pest Control Division

1266 SOLDIERS FIELD ROAD BOSTOW. MA D2135

&4

After use, outfeed table can be folded
down to allow compact storage of planer.

Infeed support is via a single roller held
a8t the same elevation as RC-33's bed.

A Mobile Stand
For a Roller

Using a quality planer by itself is a joy
for any serious woodworker. [ tested
the RC-33 planer from Rockwell last
year and gave it a rave review. One
response was from a manufacturer
who claimed he offered a mobile stand
and roller systam which made that fine
- unit even better. We decided
to try one, and I now have as
good a planing system as |
have seen in anyone's home workshop.
The primary tool is a beauty and the
stand it now sits on has an excellent
infeed-outfeed roller setup. Of the
three models available, 1 chose the ver-
sion with a single infeed roller. Model
HRRC-C2 (shown) costs $299.50 (ship-
ping included). The stand places the
planer bed at the correct working
height. 33 in. from the floor. At the
same time, it provides infeed and out-
feed rollers that let you plane all
lengths of wood in any thickness. The
setup was particularly helpful when [
planed numerous short lengths for a
shelving project.

For detailed information, write to
HTC Products Inc., 124 East Hudson,
Royal Oak. Mich. 48067 —H. W.

With outfeed rollers in
the up (work)} position,
it's a one-man job to
plane boards to any

length and thickness,
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You'll welcome wet weather with our new
water-sports thermometer/alarm watch!

The New Casio Quartz

Waterproof

Temperature Watch

Come rain or shine...on land or at sea...
temperature (water and airl), a daily

ou'll have the time,
arm, a temperature

alarm, and much more. Because Casio has created the ultimate
in watch technology: the brand-new TS 1000.

Perfect for Swimmers,
Skin Divers and
Boating Enthusiasts

The Casio T'S 1000 is the most advanced
waltch of its kind. At the push of a button
you get the temperature of air or water (in
C and F!), you get the time...in 8 world
time zones...as well as 3 alarms, stop-
watch function, 12 or 24 hour selectable
formats, calendar, and the unique feature:
a temperature alarm.
¥l Imagine being able to set
(& thermoalarm totell you
when the temperature...
airorwater...reaches too
low or too high for com-
i fort and safety. And. this
A Tugged watch is water
S-S resistant o 330 feet! It's
[hE perfe::t watch for your favorite captain
or skin diver.

Stopwatch, 3 Alarms
and 8 Time Zones

The push of a button gives you the latest
in micro-chip technology: a stopwatch
with 1/100 of a sec- R
ond accuracy and a HI_
lap time feature that §§5
allows vou to check
your pace without
losing a split second
in overall timekeeping... world time in 8
key time zones: New York, Chicago, San
Francisco, Honolulu, Tokyo, Moscow,
Paris and London...perfect for the fre-

No Risk Guarantee

If you are not completely satisfied
with your purchase, return the mer-
chandise in its original package and
we will cheerfully refund your money
in full. We back our products! We
give ourown guarantee. as well as the
manufacturer's for one full vear after
your purchase,

quent traveler or business person. Three
alarms that Keep you up to the minute
and out of hot..or cold. . .water! A daily
wake-up/appoint-
ment alarm can be
sel and reset in an
instant. An hourly
chime keeps you on
vour toes. And a
uniquc tcmpcralurr_" alarm alerts you to
any change in your pre-set air or water
temperature. Sel the thermo alarm
(31° to 140°F, or in Celcius) and, of course,
like all the alarms, it can be silenced at
the push of a button...or turned off
completely!

AWeatherman on
Your Wrist

Casio engineers have designed the
miracle watch of the 80's: A 100-meter
alarm chronograph
that measures the
temperature of the sun
air or water. Now, at
the press of a but-
ton...indoors or out

i
ﬂ L ‘-h-n
Ll - 5 B 50
...you can have the temperature in digital

display and in the more conventional
graphic display. In Celcius or Fahrenheit.

The Watch That
Has it All

The Casio TS 1000 is featherweight in

comfort...classically designed in a

black resin case. [t givescontinuous read-
outs in time and calendar (month, day
and date), reliable +
15-seconds-a-month | =mmese
precision. powered ji3 57

by alactory installed

lithium battery with ﬂ ﬂ

a two year life, a

micro-light for nighttime viewingand an

autocalendarset for 28 days in February

eliminating bothersome resetting.
Casio Temperature Watch GTS 1000

Add $2.50 for S 95
postage and handling.

LHP

—un

Order your miracle watch
today. or get one for your
favorite water sports enthusiast,

boating fan, skin diver. swimmer or
fitness buff. Use VISA, MasterCard,
Diner's Club, Amer. Express or Carte
Blanche. Call anytime, 24 hours aday.

1-800-257-6173
In NJ: 1-800-232-6877
Most orders shipped within 48 hours

SEND FOR FREE FULL-COLOR CATALOG

America's largest mail-order marketplace of thousands of fascinating values
in watches, health, weather, electronics and solar energy for hobbyists,
gadgeteers, students, schools and industry.

Toorder by mail: Weaccept major eredit cards: include aceount number and explration date,
or if you :’fr‘r mail check or money order, Include itern number and gusld gelhandling charge.

NJ r:si

nlsadd 6% sales tax. Most orders shipped within 24-48

Edmund Scientific Co.

101 East Gloucester Pike, Dept. K2103, Barrington, NJ 08007



10” x 10" panel

FRESH AIR
~ " BREAKTHROUGH!

AMERICA'S NEWEST AND MOST POWER-
FUL BIPOLAR
CLEANS YOUR AIR OF HARMFUL, IRRITA-
TING POLLUTANTS BETTER THAM ANY
OTHER ROOM IONIZER.

IONIZING-PRECIPITATOR

IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR
FILTER-FAN UNIT BECAUSE IT DOESN'T WORK THEN READ THIS...

Is your indoor alr fresh, clean, and alive? Indoor air
poliution (8 becoming @ national health hazard.
Energy efficient, airtight buildings are stified with
stale, polluted air which contains tobacco smoke;
smoke and sool from fireplaces. heating syslems,
and cooking applances. as well as dust, pollen,
viruses, and bacteria. Mos! af these pollulams are
s0 small (under 5 microns) that they are nol
ellectively removed by common, small filter-tan
units. Seientilic tests show that these noisy, toy-like
devices which emit chemical “citrus” odors are no
mateh lor high-powerad iomizers in thoroughly
cleaning indoor air.

AMOTHER IMPORTAMNT DIFFERENCE

You know how Iresh and vibrant the air teels right
after a rainslofm. in the mountaing. of near a waler-
fall, That clean, alive, fresh air is rich i something
imporiant that is greally depleted in our urban and
imdoor air, Thal missing element is negative ions,
nature's own air cleanars, Many USers expersnce
graat benalil fram these amazng schive 10ns, nciud-
ing feelings ol aliveness. aleriness and wilalily
Simiar 1o thal exparenced n the fresh mourdain
air. In addition. aven hospilals uSe OMIers in
SOvTre Wruls

Fiter-fan wnits do nol emil negative jons. The
COLLECTOR, by Zestron, creates Inilons of thesa
beneficial ions every second, while giving you the
best performance, value. and technology in air
cleaning

THE ZESTRON BREAKTHROUGH!

Most ionizers clean your air but leave an unlidy
deposit of pollutants on room and furnsture surlaces
near the ionizer. The COLLECTOR, by Zestron
lakes ion technology & glant step forward by giving
you superpowered lon outpul while depositing
podiutants from youwr air on The COLLECTOR parnel
This easy lo clean panel features a scientifically
lormulated surface that electrostatically afiracts the
vas! majorily of airborne polluta nis to it rather than
ta the floor or walls near the ionizer. Other bipolar
lonizers with porous collecting surfaces that absorb
pdors and unsightly gnme are almost impossible
o clean

AMATING DEMONSTRATION!
Unpleg your COLLECTOR, place the wnizer umt
and an ashiray on lop of the panel Place a i
cigareite in the ashiray and watch the smohke Fise
into the air. Now plug it in, and amaze yoursell and
Irionds as the smoke barely rises above the ashiray
and then nose-dives onto The COLLECTOR panel
belora it can enter the room air. This is accomp-
lishad Enllmfr alactronically with o mowving parts.
The COLLECTOR. by Zestron, is the only ionizer
on thie markel that cleans the air powerfully enough
1o accomplish this test.
ADJUSTABLE OUTPUT

Some people prefer fewer ions at mght The
COLLECTOR is the only adjustabla bipalar iomzer
that allows you to sl the ion level o your personal
preference

THOUSANDS OF SATISFIED USERS

Dan't you, your family and friends deserve the
haealthy, clean, fresh air that Zestron jonizers have
brought to thousands of satistied users? Lisers
write: "1 simply cannol believe how much betler |
feel” Or. EK , D.D.5. —MA; "l smoke heavily and il
has cleared the air as advertised.” G P.—Wa. "|
haven't taken the 1op off my nasal decongestanl
Spray snce using your praoduct. | was previously a
chronic user " G.5. —5D.

‘Whan you use your COLLECTOR, you'll quickly feel
the diflerence it makes and smell the freshness in
your air, You'll actually see the elimination of smoke
and dust in your airfl

&6

SILICON VALLEY TECHNOLOGY

The COLLECTOR, ncorporating years of high
raliability design experience, is built with quakty
parts in tha heart of Silicon Valley, USA, togive you
years of frouble free sarvice
The COLLECTOR operates anywhere in your home
ar pllice for pennies a month and has nothing to
wear oul of replace

SUPERPOWER OUTPUT
The COLLECTOR, by Zestron, is the only bipalar
collecting ionizer with superpower output. The
thoroughness and speed of air cleaning increases
with mare ian output, and Zestron ionizers give you
the highest oufput {withoul delectable ozone)
Dan't be misled by low cosl low outpul unils staling
oulput a the emitler. Check the comparison char
belaw. Don’t buy any ionizer not stating outpul
using the industry standard of lons'coisec, at
one meler.

ADVERTISED
IOMIZER OUTPUT (1 m.} BIPOLARIZED
lona/oc/ sec.
The COLLECTOR 1,200,000 YES
by Zestron
JSA Bubble not stated YES
Aspen not stated YES
Orbit not stated YES
AirEase not stated YES
AirCarell 236,000 YES
Ion Fountain 540,000 MO
lon Cloud 350,000 NO
lonosphere 350,000 MO
Modulian 75,000 N
lon Breeze nol stated WO
FREE ION DETECTOR

A FREE remole ion delecior comes with
gach COLLECTOR to verify and compare
outputl. When you place ihe detector nexl 1o
The COLLECTOR and a compalitive unit,
you will ses greatly reduced or no output
from the competitive umnt!

SATISFACTION GUARANTEED
Ordera COLLECTOR now and iry it in your home or

office risk fre lor 30 days. 11 for any reason you and:

not salisfied, return the unil for a full refund includ-
ing return postage. The COLLECTOR has a full one
year warranty on both parts and labor excluding
abuse

ADDITIOMAL DEALERSHIPS AVAILABLE
Aeorders are pouring in. Customers write, “We are
enpoying the resulls of the first one and are ordering
two maore.” Or. J.B. M.C.—CA:“I'm a distributos for
ihree other lon comparses, and have 10 say | am
gxtremaly, exiramely impressed.” TH —CA
ZESTRON, the leader inion lechnology. has created
a unigque DEALERSHIP PROGRAM. Call or write far
details on this RISK FREE OPPORTUNITY.

TO ORDER—CALL TOLL FREE B00-372-1200,
In Calit. B00-392-1200 or {408) 371-1200, Use your
credil card of send check or money order 1o
Zestron, Inc., Dapl. PM7, 1901 S Bascom Ave,,
Campbell, CA 35008 Add $4.00 shipping and
handing per unit, {Calif. residents add 6 5% tax.}
Orders oulside U 5. add 15% to unit cost. Order ana
at $119.95 or two a1 $108.85 each. For additional
quantity discounts, call Zestron. Inc

2> KON ...

SAVE!

COMPUTERS * VIDEO GAMES
ORDER TOLL FREE 8OO - 854-56654

¥ it SHoDpEsg for @ compulm o hente & S ivdSl, O SUBS0Y 0N 8
COmpEter and want LS v Schay o6 23300 MEngharal and soltware
mr- 1mading fhe righ! ad. We sl Over B fhowasnd fems 1o Appis,

ol Commaodens, Alan and more Anc ail ol iow, low Siscionl Breted.
VW berlp e 10 j0In e geiiniied) cominmer et by Inem us Egain

e HERE'S AN EXAMPLE . _
COMPUTERS VIDEO GAMES
COMMODORE B4 COLECOVISION
L il
=== ool $174™
i PR TELL VISR 1|
ot $369% Cariridges
ey gams canndges for ALl
ATAR] B0 48K ﬁ intwiifeinian and Colecosisss up
m.tp: :;g‘;;u wHh - B 355 glF Weis tor Setadia
Iluh.ll.ium.,m ACE 1005 'I;:! Fl'lH'I'III
iEW BT
Showwe e S ST SO
“u"m e g lelier qualify moadsis
AMDIEK 300 12" Grean g MNEW! TRANSTAR 7
AMDEK Coficr 11
lllntl.ﬁl.‘.lLﬂRll 1 RGE e cnm FIIHTI-
ATAN, BAMTO » WOAE Only $499™

CATALOG

Clut 1RE3 Caaiog is full of marchandas o oneditis prices, Than e
phenty of giciures, slomaties desceiplions and

coMparison charls |10 S8 PO = CNOONNG 174
AN M CRaAiEE 6 P ap ks Eion

SEND $1 00 oo

To plece ordem call joll iee For mecs inlermaios cail 519 - $088.004
Send chack of maray Ao, & ull goul VISA o BasierCan. & 1%
Ve afvgeing. Califermen reaidenis aod &% nales tax

Wamber Cramber ol Gomeane snd B00

=3 NATIONAL

COMPUTER PRODUCTS
8338 Center Drive La Mesa, CA 92041-3781

STOP ROOTS

slizinate slisa odars,
impreve mlod mewves Aol
=ptic mysteas,

Awpld sewsgs §ood ing,
castly digging, and
erpensive plusbisg
maTvices,

AquaRooter

L 4 sow advanced
manitary todilet dispenser that prevenis sswer rooba;
fungus, apd slims growth for com ywar.

Froven safs & bisdegradabls in watsr werks & resmcvedcs.

sarlafaeslon Sudesntend, &5 mEEE, &5 bathes,
won 'L RaEm Leees, shrube, of Benpfielsl bacterls.

order today. not svallable il sueres,

Encloes §7.50 + §3.%0 postcage snd handling ino G0N0
for sach Agualcoter dispsnssr to o

Watar Cuality Laborstories, Dept 1A,
®.0, Bom LITH, Cincinnati Diia U530,

WHAT'S HE DOING!

Making a Concrete
Flower Pot! . .. and
SO CAN YOuU!

Make and sell your own
Ornamental Concrete ilems.
Rush 55.00 for Book
about Aluminum Malds
with prices and production trade secrets
direct from world's largest mald manufacturer,
Over 350 designs to select from.

Send $5.00
Todey To o
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Paint, varnish. oil and adhesives can
cling to the inside of containers. A rub-
ber spatula can scrape the container
sides clean and help remove the con-
tents. Bore a hole in the handle for easy
wall hanging —Kenn Oberrecht

You can convert plastic-net bags (the
kind that hold onions) into a useful,
brushlike tool. Fold the netting to a suit-
able shape and. with rubber bands,
secure it to a round or flat stick used as
a handle. The netting has no bristles to
flare back when you're cleaning con-
fined spaces. It traps sawdust. chips
and other dirt for removal from hard-
to-reach areas. It's especially handy
when you're working around a lathe,
drill press and other power tools.

— Walter E. Burton

POPULAR MECHANICS = JLILY 1983 &7

) Rid your home

& or plant permanently

of pests and varmint with...

1's not @ pretly topic, but lel’s face i, mica,
rats, roaches, bals, fleas, spiders and other
pesis and varmint make life miserable at home or

just at the plant. Sure, there are all kinds of poisons
95 We sall the Dec/Mate  that get rid of them — temporarily. Trouble is that

sb X 500C model, the mos! power-  jhose poisons useally confain carcinogens that
fud and versatile uni endanger you and your household pets. And. un-

fortunately, in just a lew generations (and thal can take as fitile as a few manths) the “little visi-
tors” usually develop immunity against them

DeciMate works on an entirely different principle — it delivers a fremendous biast of ultra-
| sound that is tolally inaudible to humans and pets, but thal sounds like an onrushing T47 jet
plane to pests and varmint. It fotally disrupts their eating, sleeping, and reproductive patterns
They become so thoroughly discombobulated that they’ll leave your home within a few shart
weeks -- never 1o return. There is nothing to prepare, nothing to &l up, N0 poiIsoN, No dead ani-
B mals and no mess. Pasts just disappear, DeciMate model 550C protects 3,500 1.2 or 25,000 fi 3

R S

FOR FASTEST SERVICE ORDER

TOLL FREE (800) 227-3416
In California Call (415) 433-7540

Ploase give orde #104308 and your magor chargecand
number and exp. dale. Il you prefer, mail check or
chargecard authorization for $69.95 plus $2.00 for
post finsur, (plus sales tax for Calitornia delivery).
You hawe 2-wesk neturn privilege’ and 1-year guaranioe,
of course. For guantily orders, please call or wrile
“Promium Manage™

779 Bush Streel

-
Ruddelly Simmgen e
Russell's, 1982

iWrite us lor our wery unugual catalog — free!
When in San Francizco, visil owr Bush 5t sione!

L B A e

Just plug DeciMate inta your 110 V and
walch your space become olally varmint
free. You have two levels of oulpul inten-
sity. depending on the severily of the
problem. It is a humane, clean and tolally
gffective system to nd yoursell of pesis
once and lor all. Clean up your home or
plant and order DeciMafe today!

Imporiant Notice: Please do not confuse
DeciMate with similar looking unmits of fow
intensily and only one oulpuf hewel, Deci-
Mate “sweeps” from 25,000 fo 85.000 Hz.
in each cycle -« ather Unils have consiant
frequency. They may cosl a lew doliars
less, bul they cannol possibly do the job

canbrobs, sxben-
DM WINgS, "
thra™ aplitbar-

This is a

once in a hfetime offer!

mownied ral
rigp fmﬂ.t:h-
bination blsde,
MaT GARpE,
guide bars, 1abke
Enderl, motor
Puallery and
Wil

CALL TODAY
TO PLACE YOUR ORDER

l‘:l INCA = BIESEMEYER # JORGENSEN CLAMPS » POOTATUCK » AIRTOOLS » ©
: A Record-Bratton Price
E ROCKWELL UNISAW $1450
. ]
E AFTER REBATE
=: UNISAW #34-781
g 1 ph., 1% h.p.. p.b. ewitch only
L . .| }
5 BALE ..o §1,420.
% —— less mig. rebale - $200.
(] Complats ready
ta Fun wiih 1 pih.,
E 3 hp.. magnatic
B
-
b=
3
[
=

M-F Bam -10pm.  Sat. 89am -5 pm.
B e SRS PSR, | ., 1§

BRLEE .o rnesinis SALE PRICES ARE CASH SALES.

F.O0.B TN

BRATTON MACHINERY
& SUPPLY, Inc.

Attn: PM Dept

HEBATE CONDITIOMNS: Al ondera 1015 Commercial Street

must ba recaived and paid no later than P.O. Box 20408
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Boasting a 100-hp Four and totally redone
suspension and sheet metal. new FPralude
satisfies itch the original couldn 't scratch.

DrivingThe'83
Honda Prelude

Daring technology under an all-new skin.

BY TONY ASSENZA auto eomor

f there's one thing that can be said
about the people of Honda, it's their
ability and willingness to experiment.
They can’t seem to resist a challenge.
Whether it's entering a new market
{snow blowers, lawnmowers, portable
generators and roto-tillers are among
their products), or wading hip-deep
into some unconventional realm of
technology, they do it with an enviable
single-mindedness and sense of pur-
pose. Guts would be a shorter word for
it. It seems to be part and parcel of the
Honda work ethic, and it finds its origin
in Nobuhiko Kawamoto, Honda's head

PM photod: Vie Huber
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of research and development. The best
and brightest of his young engineers
are funneled through Honda's various
motorsports activities, such as the mo-
torcycle racing program, Formula 1
{yes, they're doing that, too) or produc-
tion sports car racing.

In the compression of time and space
that's organic to motorsports, you adapt
or die. You think on your feet, create,
test and develop with a racetrack as
your lab and a motel room, or worse, as
your office. And you do it fast because
the meter's ticking and the competition
never stands still. If you're successful,

or at least show the ability to keep your
head, you're rewarded with the task of

Unconventional front suspension is nec-
essary for Prelude’s low, sloping nose.

solving bigger problems with even big-
ger stakes: market penetration instead
of checkered flags.

The results of this intense, on-the-job
training can sometimes be remarkahle
{the Honda City's torquey motor, the
racy Civic 5) or sometimes simply
unworkable because of a too radical
approach, as with the racing 500-cc
motorcycle engine with its V4, oval-pis-
toned and dual-connecting-rodded con-
figuration (see New Motorcycles, page
71. Jan. '81). But the scars of battle
aren't collected in vain at Honda. From
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the failure of the V4 racing motor came
the successful 1,100-cc V4 motor of the
Honda Magna motorcycle. It is the
guickest and fastest street-production
motorcycle on the market, able to
squeeze 105 smooth, tractable horses
from a mere 1.1-liter.

The new flagship

The motorcycle and racing influences
are clearly evident in the new Prelude.
As its new flagship, replacing the clder
car of the same name, the Prelude is the
showease for the best that Honda can
produce in design and engineering.
The design targets were ambitious. For
instance, the target car for the Pre-
lude's handling, road fesl, ride quality
and steering input to the driver was no
less than the Porsche 924 Turbo, Ambi-
tious indeed, considering they were try-
ing to make a front-drive car handle like
a rear-drive. Yet the task seems to have
been accomplished successfully.

There's no hint of torque steer,
dreaded bump steer or funny off-throt-
tle dart and weave. Steering input, for
maost of the steering wheel sweep from
lock to lock, is quite good, but at the
extremes the wheel tends to go limp
and stop transmitting information. This
probably has more to do with the choice
of tires fitted on the test car than with
any design fault. Original equipment

The .36 drag coefficient results in low wind noise and wind resistance at speed.

tires on most Japanese cars—even the
high performance—aren't always what
you'd call terrific. With a tire like the
Eagle GT, or top-of-the-line Goodrich
TA, the handling and feedback would
probably be crisper.

Some drivers of manual transmission
cars without power-assist steering
might find the steering hard at low
speeds. Getting in and out of parking
spaces might require more muscle than
you're willing to supply, but I found it
tolerable.

Cars with automatic come with stan-
dard power assist and are easier to
park, but they also lose some feel in the
twisties. Due to the very low front end
design, necessary for a good aero num-

ber (0.36), Honda engineers found that
a conventional MacFPherson strut ar-
rangement wouldnt fit. So they de-
signed an upper and lower control-arm
suspension with a radius rod attached
to the lower arm. The rod runs forward
and locates the suspension longitudi-
nally. The spring and shock absorber
are contained in one unit. At the bot-
tom, this damper assembly has a fork
arrangement which bolts up to either
side of the lower control arm. The fork
is necessary to allow the driveshaft
clearance to get to the front hub.

This complex arrangement solves the
packaging problem, although it must
have given the assembly and produc-

Ploase turn to 70,

'ibnight; instead of watching the stars. ..

@\ You can see the differe
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watch the stars!

No matter how far you are from the TV station you can see

your favorite stars. . . on Apollo™ home satellite TV! Find

out how you can see the stars for less than you expect.
Call toll free 1-800-647-6144, Dept. 38 or write to:

Address
City

8 Free Brochure, National Microtech, P. O. Drawer E, Grenada, MS 38901
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&9



DRIVING HONDA PRELUDE

(Continued fram page 65}

tion people fits. But it does work. The
car has excellent on-center feel and
transmits a solidness that belies the
car's low weight of 2,200 pounds.

In the flatlands and mountains
around Palm Springs, Calif., where we
tested the car, the Prelude exhibited
outstanding road manners. On tight,
decreasing-radius turns, taken too fast,
lifting off the throttle creates a mild
overstear. This is easily controlled with
either opposite lock or gentle reapplica-
tion of the throttle, The need for better

tires also becomes evident. Under all
driving conditions, even over rough
pavement, the Prelude has sxcellent
directional stability. Driver and passen-
gers will be pleased by minimal body
roll and very low noise intrusion.

The centerpiece of the new Prelude
is the engine, It displaces 1.B29 cc, has
a single overhead camshaft and, like all
Honda engines in the United States, has
the Stratified Charge prechamber with
a tiny intake wvalve feeding the pre-
chamber. (For some reason, these
engines always have been called sight-
valve heads when in fact they have 12
valves: four intakes, four exhausts and

Build some

Put vourself behind the wheel of
the sports car of your dreams...
an authentic replica of the classic
1952 MG-TD. It’s fun, it’s easy
and it costs far less than vou ever
dreamed when you build it vour-
self with Fiberfab. Assembles
easily over a VW chassis. Offers

NAME

800-328-5671

Or complete and mail the coupon.

Then build some fun into your life.

o — — — ————— — — — — — — —— — — — — — — — — _-d

I have enclosed $2.00. Please send me information about the
Fiberfab MG-TD replica of the '52 sports car that became a classic.

lots of sports car driving
pleasure. Backed by over bwenty
vears of experience helping
people build the cars of their
dreams. Fiberfab. . . fun to
build, fun to drive, fun to own.
For complete information, just
call toll-free:

AGE

ADDRESS

CITY

HOME PHONE

STATE
BUS. PHONE

Mail to:

r'_'___—____—_

0

FIBERFAB, INC.

I First Western Bank Bldg,, 8800 West Highway 7
Jmum- Suite 416, Minneapolis, MN 55426

O — ——————— i — i — — ————— — — — — —— — __._l
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FPrelude's cylinder head has two intake
valves (A), the stratified charge valve (B)
and & single exhaust valve (C). All opar-
ate from a single overhead camshaft.

four small intakes for the prechamber.)
The Prelude engine has an additional
intake valve situated in the main com-
bustion chamber alongside the existing
valve. This makes the motor technically
a 16-valve job, but Honda calls it a 12-
valve motor.
Whatever you call it, the engine is a
tachnological tour de force. The single
overhead cam operates all four valves,
prechamber, dual intakes and single
exhaust through a conventional rocker-

B

The interior is done up well. Even plastic
manages to look good in the FPreluds.

arm arrangement. All three intake
valves, however, have different open-
ing times. The CVCC valve opens first,
filling up the prechamber with a very
rich fuelfair mixture. The intake valve
farthest from the exhaust valve opens
next, filling the main combustion cham-
ber with a leaner mixture. Ten cam-
shaft degrees after the first intake valve
opens, the second one opens. Accord-
ing to Honda, this creates a ram-charge
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effect, causing complete cylinder fill
and creating a high-speed swirl, which
is conducive to better combustion,
higher efficiencies and better perfor-
mance. It's a complex system.

Staggering the opening of the intake
valves creates a desirable valve overlap
at high engine rpm, producing more
power. At low speeds, this overlap cre-
ates idle instability.

In theory, this seems to work fine,
but in practice, the motor somehow
doesn’t live up to expectations. For all
its complexity and daring, it doesn't
seam to make any more horsepower
than competitive engines on the basis
of displacement to power ratio. The
Prelude motor produces 100 hp at
5,500 rpm, but its torque curve doesn't
peak until 4,000 rpm, delivering 104
ft.-Ib. at that speed. Most four-cylinder
motors deliver peak torque at 3,500.

The valve arrangement pays off in
the top end. Where most small Fours
being to flag, the Prelude’s motor con-
tinues to pull well into the 100-mph
range, and with a lot less noise and rat-
tle than most of the competition. This
lack of bottom-end torque may be
caused in part by the twin 34-mm, con-
stant-velocity carburetors. Two fairly
large throats like that work well in the
upper rpm band, but create too much
volume to be moved for proper gas
velocities at low engine speeds.

This problem is partially alleviated
by the use of a close-ratio, five-speed
gearbox and a very high (numerically)
final drive ratio of 4.075:1. The auto-
matic gearbox has a numerically lower
final drive of 3.875:1.

Essentially, this combination of en-
gine and power train forces you to drive
the Prelude like a race car. Most race
motors make all their power at the top
end and only feel right in the upper rpm
range. The Prelude loves it on the high
side of the rev counter. With the closely
spaced ratios, a very good clutch, brake
and throttle pedal arrangement, and an
excellent shifter, heel and toe shifting is
a joy. It's like a Formula Ford with a
passenger seat.

First-class interior

Prelude shoppers will have a very
short list of options to choose from
because the car is extremely well
equipped right off the assembly line.
The only option worth mentioning is air
conditioning. Everything from the pow-
er-operated moonroof to remote-con-
trolled, outside rear-view mirrors s
standard.

Interior dimensions are larger in
almost every respect than the previous
model, making the cockpit a more liv-
able place. The assembly, quality of
materials and ergonomics are close to
perfect. The one exception is a steering
wheel that some might find too low.

POPULAR MECHANICS - JULY |53 Fi|

There's no tilt adjustment, aither.
While there's a lot of plastic, Honda has
done a terrific job of making it look
good. I didn't even mind the molded-in
fake stitching on the dash.

The suggested retail price is a very
attractive $9,645 for the five-speed ver-
sion and $9.995 for the automatic with
standard power steering. The EPA
numbers are 26 and 38 cityhighway
for the five-speed and 26/33 for the
automatic. Not a bad set of numbers all
around.

If there is one criticism that can be
leveled at the new Prelude it is that it's
not the car we were led to expect. As

the new flagship, and with so much
new technological ground broken in its
gestation, it lacks the ferocity of pur-
pose that the specification sheet prom-
ises. A multivalve head, 9.4:1 compres-
sion ratip, exotic suspension, 2,200-
pound weight and 100-hp motor would
lead you to expect a bloodthirsty war-
rior of a car. While it's agile, and capa-
ble enough, it's perhaps a bit too docile.
For a company that takes so many
chances and flaunts as many conven-
tions as Honda, it's a pity it couldn't
have taken one more chance and pro-
duced a Prelude that was more samurai
and less of a gentleman. ™
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Ross Perot Jr. (left), 4, and Jay Cobumn,
36, coversd 26,000 miles in 30 days

lying a helicopter around the world. It sounded
ebsurd. The oceans are too wide. There's too
much hostile territory. The odds are against it. And,
until Australian adventurer Dick Smith left Dallas last
August 6, no one had tried it before. (Smith departed
from Dallas, where he picked up his Bell helicop-
ter.)
As he announced his plans to start from the United
States, I began to get the fever. An American should
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The Spirit of Texas made a scheduled
Narth Pacific landing on a makeshift
flight deck aboard the container ship

They talked their way out of three countries
and landed on the heaving deck of a cargo ship
while making the first ‘round-the-world copter trip.

BY ROSS PEROT JR.

be first. So 1 asked Jay Coburn to take the trip with
me. He had flown a helicopter in Vietnam and later
served as deputy commander in the daring rescue of
two Electronic Data Systems executives from a revo-
lutionary jail in Iran, He was a winner.

Once we decided to make the trip, it took just three
weeks to equip a Bell Long Ranger for long-distance
travel. To make room for a 151-gallon auxiliary fuel
tank, the helicopter was gutted of all nonessential

73
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Texas take a rest on Green- Seven |

land. FM’s map traces rotta. lsle=

Prepared for the worst, Peror

and Coburn practiced sea survival

{above) and carried thermal suits
(right) in case of an oceanic
ditch. Their cockpit (below) was
agquipped with special avionies.
Loral extended radar system was
installed 'on the instrument board
between pilot and copilot seats.
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FRoar seat of the Bell chepper was removed o make room
for an auxiliary fuel tank (above). Some of the advanced
electronics gear was alsc stowed in the rear section.

]
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equipment. This also made room for
long-range navigation and communica
tion gear, a special heater/defroster
unit and pop-out floats for emergency
water landings. The paint scheme was
maodified to include high-visihility col-
Ors.

We chose a route that crisscrossed
the Northern Hemisphere from equator
to Arctic Circle, flying over mountains,
deserts and jungles. The weather was
so foggy in places, we sometimes had

to fly 10 feet off the ground, following
rivers and railroad tracks. In India and
Burma we were almost arrested for
landing without permission. But in each
case it was life and death: We needed
fuel.

It was for refueling that we faced our
biggest piloting challenge: landing on a
cargo ship in the MNorth Pacific 150
miles off the coast of the Soviet Union.
The Soviets wouldn't allow us to land in
their territory for fuel

POPULAR MECHANMICS -
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J0-day trip around the world,

After the record flight, the Bell
Long Ranger helicopter was given to
the Smithsonian Institution. It's

now on display at the National Air
and Space Museum in Washington.

So the success of our trip depended
on landing atop a 40 by 40-foot make-
shift pad strapped to the bow of the
container ship McKinley. Normally,
that would not be a problem, but 1 had
never landed on a ship before. With 40
knot winds and 15-foot seas, the land-
ing would be rough

From takeoff on September 1 until
the end of the trip on September 30, the
Spirit of Texas performed like no other
helicopter in history. During the month,

POPLILAR MECHANICS -

our standard production Bell helicopter
logged 250 hours, covered 26,000
miles, made 56 stops, burned 56,000
pounds of jet fuel and averaged speeds
of 100 knots and altitudes of 1,000
feat.

The helicopter had onity 30 hours of
flight time before we took off, so there
was not encugh time to work the bugs
out. Fifteen minutes after takeoff from
Dallas, we ran into our first problem
We forgot the maps to Montreal, but we

weren't about to go back. Fortunately,
we were able to buy the maps at our
first fuel stop.

Maps were not necessary to fly to
Seven lsles, Canada. The weather was
so bad we had to fiy the 5t. Lawrence
River, just a few feet above the ship-
ping channel. Fighting 40-knot head
winds, Jay and I were forced to nawi-
gate from buoy and buoy. Occasionally.
we had to fly under bridges and power

(Pligase turm to page 127}




WA
MoreThan A
Good Time!

Today’s marvelous watches let you watch TV, win
sports car rallies and translate foreign
languages. They even keep great time.

BY NEIL SHAPIRQ eiecrronics oo

Remﬂnher when watches had a big

hand and a little hand and all they did was
tell you the time? Well, today’s electronic
watches, with their sleek, liquid crystal
displays and computerized innards, go
much further than that. Telling the time is
a sidelight now—sort of icing on the pro-
grammed cake.

Today's watches can do a lot more than
tell you the right time. If you're an active
person, they can do guite a bit to enhance
your lifestyle. Now, we don't know
anybody who actually owns all of

these types of watches. But, if you
will permit us a bit of whimsy,

SEIKD TV WATCH
o |And FM Receiver)
e’
ol

FM photos: Bl Ashe

A wristwatch you can watch on your
wrist may be In the near future. Seiko
has unwveiled its revolutionary new

TV watch with a liguid crystal screen.
The picture is clear and sasy to see.



MARCEL 757
|FA Steren)

~ follow us while we detail an evening in
the life of the mythical Thomas Tock, man
about town and watch owner extraordi-
naire,

Stepping out

Tock, both his arms covered from
wrists to biceps with the latest in pro-
grammed technology, is alerted to the
evening’s revels by the first of many
insistent alarm beepings. Practiced
eyes glance down the row of watches
on his left arm.

Dexterously resetting the Marcel
(Model 750) multi-alarm, dual-time

“"Get down”" with a stereo watch and
headphones (above), or get the
word with an English-

foreign
language dictionary watch (right). “uhin E‘E_'

CASIO TE-2500

[Dictionary)

mHEE

zone watch, Tock sets out for a night on
the town.

Sensing that he's making good time
driving through the late-night traffic,
Tock glances at his Seiko Tachymeter
Sports 100 (Model MGLO3) to check his
average speed and estimated time of
arrival,

Barreling through a sharp lefthand-
er, Tock notices that the Seiko's tilted
face allows him to keep both hands
firmly on his silver Porsche’s steering
wheel. Finally, Tock pulls up in front of
his favorite disco.

At the bar, he's amazed to find that

CASIO TC-500
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ARMITRON 20/3274

jCalculator] |Calculator)

MARCEL 596
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EDMUND 33,164
(Budget Calculator)

SEIKO MGLO3
[Sports Timer)

Be a sport and wear a watch like
this Sports Timer (above), which
will time all of your favorite
sparting events. Or be a stay-
at-home and calculate all of
your household finances on this
aptly named Budget Watch (top).

Now you can have
entertainmeant on
your wrist. In the
roulstte game watch,

K Kat game watch
Y] tion of the
match-the-musical-
note games. You can
take on aliens In

Star Trek's Wrath Of
Khan. Or get closer

to Earth and mansuver
your tank away from
attacking airplanes,

Casio’s touch-sen-
sitive face will
make you wonder
where the buftons
went. Other calcu-
lator watches, such
as the Armitron and
Marcel, feature tny
but easily pressed
buttons. Some cal-
culator watches,
such as Armitron
and N5C models,
include countdown
timing functions.
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the bartender doesn't know how to
make a Martian Wallbanger. Luckily,
Tock's Edmund memo watch (catalog
No. 33,217) saves the day. The watch's
one-line display scrolls the list of ingre-
dients in a manner reminiscent of the
old Times Square marques.

As the drink arrives, our hero cannot
help but notice the dark-haired, sultry
beauty who seats herself next to him.
They turn to each other and she smiles
and says something to Tock. After a
moment of puzzlement, he realizes that
she is speaking a different language.

The Casio Dictionary waitch (TE-
2500), wom high on his right arm,
comes to Tock's rescue. Its Spanish-
English and English-Spanish functions
scon have Tommy and Estralita chat-
ting—wia his watch face—like old
friends. Both, they find, are electronic
game players.

With a flourish, Tommy unwveils his
Mercury Plane/Tank electronic game
watch (3655) and it isn't long before
the two together have saved well over a
platoon of heavy tanks from being rav-
aged by dive-bombing enemies.

Near closing, the bartender presents
Tock with the tab. Tommy nonchalantly
picks up the itemizaed bill and clicks on
the calculator display of his Casio
touch-sensitive calculator watch (TC-
500). The face clears to a flat display of
calculator buttons. The heat-sensitive
sections of the watch's face respond to
his darting fingertips as he calculates
the bill. He sighs. There's been no error
and he reaches for his wallet.

His monetary problems fade as he
enters the lovely Estralita’s phone num-

ARMITRON 40/6351 (FM Stereo)
This FM sterec watch features
an on-the-face tuning controd,
in addition to a power supply

and headphones {not shown).

ber and address into the two-line dis-
play of his Seiko memory watch
{MGJOTM).

His pulse pounding (he checks this
with his Edmund pulse watch, catalog
No. 33.160), he offers Estralita the
chance to accompany him home to see
his etchings of rare old timepieces.

She smiles sadly. No, she sighs, and
tells our man of the hour that she fears
she has come down with a cold.

A quick check with the Casio temper-
ature watch (TS-1000) confirms this
fear. Not even Tommy's exciting pres-
ence could generate that high bar-
graphed reading.

Before leaving, alone, he checks his
blood alcohol level on the disco’s wall-
mounted breath analyzer (that one's
not yet built into a wristwatch). It's
okay. He pulls out his car keys

{Pleage turn to page 126)

TIMEX 67731 SEIKO MGMOSM EDMUND 33,218
{Sports Timer) [Rallye Timer] [Jogger's Watch)

You can time individual Drrivers will get super- Joggers can set the
laps with this sports charged performance pace with this watch
timer watch (also avail- and function out of this and keep track of

able in men's version).

special timar watch.

how far they run.

EDMUND 33,217
[Memoy|

Keep a phone number
handy with this watch
and its one-ling

scrolling display.

SEIKO MGJOTM
[Mema)

A two-line display and
calculator functions
make thiz a roal thanks-
for-the-memaory watch.

MARCEL 750
[Muit-Adarm|

Many watches feature
multiple alarms. With a
watch like this, you

can beep day and night.

78

EDMUND 33,180

{Pulse Watch)

Evar want to take your
pulse on the spur of

the moment? This watch
will do it for you.

R |
iR |

CASIO TE-1000
[Temperature \Watch|

This watch will keap
track of your body
temperature as wall
as your appointments.
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SUPER-SOUNDING!

New Spealkers
Use Foam Panels-
NOt cones Foam diaphragms, polymer

plastics and piezoelectricity all add up to some of the best
sound you can find without going to a concert hall.

BY NEIL SHAPIRO eectrosscs EDmor ,- =

ook inside the cabinet of just
about any speaker and you'll

find the usual speaker technolo-
gy—a cone-shaped, paper or pa-
per-like material which moves in
and out to produce sound. But if
you look inside one of the new
spaakers from BES you'll look in
vain for any evidence of a cona.
These speakers make music using a
large, flat panel made out of a poly-
mer plastic, which is similar to Styro-
foam. And yet, they deliver a rich,
commanding sound, as if you were in
a concert hall,

But to call the BES diaphragm sim-
ply a flat piece of Styrofoam would be
similar to calling & Stradivarius a fid-
dle. This contoured, cut and shaped
material—the heart of the BES sys-
tem—is a musical instrument in its
own right. It's as tuned and as loving- |
ly engineered as any antigque in- £ o
strument, but it's within the
framework of today’s newest
technology.

We tested a pair of the SM 280
model speakers from BES and were
impressed by the quality of sound
and the ingenuity of the engineering.
While this new technology does ap-
pear farfetched or even gimmicky,
the sounds produced by the hard-
ware in your listening room are
second to none.

These speakers don't have enclo-
sures. Instead of a cabinet, the flat
speaker is framed within a wooden,
all-around hanger. This is in keeping
with BES's theory of delivering music

MECHANICAL
CROSSOVERS

free of coloration from either the ma- Sty 1

terial of the speaker or the cabinet

around it. This coloration effect often : ey

minutely changes a musical score's ; e, Yy Foam diaphragm (above)
tone and sound from speaker to % : ; ;;ﬂ:rms SP],%'! kf_{ inr:
speaker. According to BES, the ' whm{;f{ha pin; aticl
foam material, called Soniflex, does / g | produce sound. which
not color the music. The Soniflex pan- i i :"' then is enhanced by the
el hung within the frame is said to DRAVER SWITH MAGNET */ panel’s special shape and

(Flease tum to page 120) AND VOICE COIL mechanical crossovers.
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CHEVY 510 BLAZER

here was a time when the
l ultimate definition of 4 x4
power came in the form of a
Dodge Ramcharger pickup with
318 V8, a four-speed and no op-
tions,

It was a masculine vehicle that
had all the right noises and
earmed the undying admiration of
drivers who really used it primari-
Iy to haul seed sacks, fertilizer
and lumber.

But the 4 x4 ethic has been re-
defined. Brute strength has been
replaced with efficiency, and the
object these days isn't to go crash-
ing through an obstacle, but rath-
er to sidestep it with some nimble
handling.

The three vehicles assembled
for this off-road bash are the lat-
est in 44 newthink. While they
may not have the Genghis Khan
charm of a Dodge Ramcharger,
they certainly aren’t your quiche
and salad eaters, either.

Of these three 4wd vehicles,
the one that rates best depends
on how you plan to use it. If
you're bent on serious off-roading,

we say buy the Mitsubishi Monte-
ro. But be sure you order it with
limited-slip differentials. Limited-
slip, in fact, makes a good invest-
ment with any of these 4 X 4s, and
it's optional on all three.

If you're using the vehicle most-
ly tor family transportation with
an eye to slogging through snow-
banks and over muddy roads, we
found Chevrolet's 5-10 Blazer to
be the best choice. It's by far the
most comfortable and carlike of
the trio, with silence and sophisti-
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cation that the others just don't have.

In the Ford Bronco II's favor is its
space utilization, especially with the
optional external spare mount. That,
plus the Bronco II's split, folding rear
seats, gives this vehicle more cargo
versatility than the others. Then, too,
while the Bronco tends to be a little
noisier, it's not all that much different
from the Blazer.

Mitsubishi Montero

Japanese automakers usually re-
move most of the oriental touches
from their cars before bringing them
to the United States. Mitsubishi,
though, excises less of its Japanese-
ness than, say, Datsun or Toyota or
Honda. The Starion is one example of
a very Japanese-looking—and feel-
ing—import, and the new Montaro
counts as another. To us, it not only

looks Japanese, it has a certain im-
ported feel, too.

Sturdy and rugged though it may
be, the boxy Montero is not particu-
larly attractive. It's got more head-
room than it needs (about 8 in. of
dead space above the head of an av-
erage American male). But the tall
greenhouse leaves it susceptible to
strong winds and the backwash of
passing trucks.

Although hardly a ball of fire, the
Montero responds pretty well to the
throttle. It cruises along nicely on
smooth pavement, but in overdrive
FIFTH, it lacks power for hills. Even
shifting down to FOURTH doesn't in-
spire confidence for passing,

The Montero uses torsion bars up
front and leaf springs aft. Its ride
tends to feel somewhat jiggly on
pavement, but that's because its sus-

8z

Alil three acquitted themselves well
in che boonies, bur Ford and Chevy were
most at home on the open road,

Chevy's interior (abova) is as plush
and comfy as any Chevy car,

right down to its power windows.
Most of the rear cargo space, how-
evear, is taken up by the full-sized
spare tire. The Mitsubishi's interior
(left} is & bit barren, but it's all
business. There's even a huge grab
handle for front-seat passengers

to use when the going gets rough.



Ford's interior is as wall done as
the Chevy's, but provides lots of
useful little bins and storage areas.
Two of the three rear storage boxes
are lockable and the spare is stored
outside on & theft-proof, swing-away
ftting. Large rear glass area gives
the Bronco an airy, open feeling.

4 x4 SPECIFICATIONS

Montero Bromco 10 5-10 Blazer
Engine Ohe 4 Ohv Ve Ohv VB
Displacement focou. ind 2.555/156 2788170 2837173
“Horsepower (@ pm 105 7 5.000 115 @@ 4,600 112 i 4,800
Torgui 1 rpm 138 @ 2,500 150 e 2,600 146 @ 2,100
Transmission G-spoed man A-spesisd man A-speed aulo
Ratios: st 3. 7440 3.86 3.08
Znd 2.136 2.08 1.83
3rd 1.360 1.39 1.00
4th 1.0 1.00 0,70
&th 0,856 = =
Aeverse 3578 .38 229
Transfer case {law) 1.?44 : '{Iqu-_ . =4 2 Eil L =
Final drive 4 625 3.08 3.73
Wheslbazse {in.} g25 84.0 1005
Owerall lengeh (in.) 157.3 158.4 1703
Owarall width (in.) B5.1 65.0 [
“Owerall height (in) — 740 T GERR,  . 4 ankd ]
| Ground clearmnce (in) a3 65 CE
Curhy weight (Ibs.) 3,160 3,155 3,106
[ raing e L B SRR P IS
Fuel capacity (gal.) 1589 23.0 13.2
“Taw sizm TZIEERIE . 2IEMsMIs. . SIETSHIE.
Bass price £0. 220 £0 908 $9.433

pension is really set up for much
rougher surfaces. The Montero is
most at home negotiating washouts,
sand, mud, rocks, water and snow.
In our two days of flogging these
three vehicles, the Montero was the
only one that never bottomed out. It
also showed the best handling traits
in deep sand, although we did fesl
that the optional, limited-slip axles
would have helped the one time we
managed to get stuck in axle-deep
mud and water. The automatic lock-

ing hubs helped get us out, and we
found the Montero's two-speed trans-
fer case to be the least noisy of the
three in low range.

The Montero's standard power
steering tends to be relatively impre-
cise. The steering gives plenty of road
feel, but it's not especially quick or
accurate. The Blazer's steering has
less feedback, but much greater preci-
sion and quickness.

Standard equipment in the Montero

{Please turn o page 134)
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It's a twin-sngine sports plane CANARD

hut you have to look closely to kG WITH

tell. The second engine is in ELEVATORS 4

the tail, driving a pusher prop. ;

Called Gemini, the unusual 1 - o 15}

craft is a spinoff of Burt 48 =D f . ==

Rutan‘s popular single-angine Al T -

Long-EZ. It takes VW sngines L

from 64 ta 75 hp, has a j //

top speed of 185 mph,

also features a roomy,

two-place cockpit with ; ABLE NOSE WHEEL

side-by-side seating [FREESULAVELING O STEERABLE} MARN GEAR

(tha Long-EZ is a tandam

two-seater). Canard wing, Greater safety is the rationale behind push-pull power. If sither

a familiar Rutan trade- engine fails, the plane will continue to fly straight due to

mark. adds lift, helps the inline arrangement. In conventional twins, off-

prevent stalls and spins. center thrust can throw a craft out of control,
GEMINI

:.,:?3"""_“

Tiwo former taildraggers now get a training
whael up front for pilots leery of tail-
wheelers. Sonerai II-LT (above) is a fixed
trigear version of Monnett s sleek, racer- .
style tandem two-seater. It does 170 mph
on 60 hp. Kit price is $6,500. Glasair RG
{right) has retractable tri-gear, seats two
gide by side. does 241 mph on 160 hp. Kit
iz £16,100. Tri-gear retrofit kits for both
eariier tail-wheea! models are also available. GLASAIR RG
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IMAKE AND FLY

From nosta]gm old-timers to Early next month, half a million aviation
thusiasts and some 20,000 recre-
“exotic shapes of the future, here are v :

ational aircraft will descend on Oshkosh,

ﬂ'le lastest in excltrng sports plﬂnES you Wis., for the world's biggest air show—

the Experimental Aircraft Assn.'s annual,
can build from p'ans and Kkits. week-long Oshkosh Fly-in. Some of the
latest and most exciting creations in the
BY SHELDON M. GALLAGER world of sport aviation make their debut
at Oshkosh. But not all of you can get
there in August. So here's a pre-
view of what's hot in homebuilts.

All have one thing in common.
They're made and flown by back-
yard builders with ordinary home-
shop skills and pasture strips for
airfields. While sales of factory-built
sports planes have been grounded
over the past few recession years,
the homebuilt market is flying high,
largely for one reason. Most of the
designs can be built from plans or
kits for less than what you probably
spent on your last family car.

Not surprisingly, several of the new
shapes reflect the growing influence
of homebuilt wizard Burt Rutan. Two,
the Gemini and Cozy, are derivatives
of Rutan's unconventional, canard-

Reminiscent of the classic | = LER - - P 3 r‘--,,,-.-- From out of the past come
J-3 Cub, new Christavia ] e two nostalgic bipes, the two-
Mk. 1 {above)is a low- TR - ETiEER | place Kelly-D (above) and
cost, two-place tandam F -l b single-seat Whatley Special
moneplane you can build /o i (left), both designed for
from plans for as little : - bamstorming on a budget.
as $6,000. It does 120 ] 2 - 4 Kelly-D cruises at 85 mph on
mph on 65 hp, can land 7 1' 125 hp, costs about $8,000.
and rake off in less than "k LS ) i e Whatley Special does 80 mph
700 feet and is asrobatic. . on 55 hp, is under $3.000,

WHATLEY SPECIAL



... zIA - CRACKER JACK
— T )
Tiny 20-hp engine in one-man, twin-tailed £ia motor glider For tops in economy, it’s hard to beat this trim little
permits self-launch takeoffs and lets you chase thermals high-wing, single-seat Cracker Jack. It cruises at 75 mph
at 80 mph. Wings span 46 feet, give power-off glide ratio on a 25-hp engine, bums less than 2 gal/hr., can be
of 28 to 1. Craft is $11,880 as kit, $16,500 assembled. built from plans for $4.000 to $6,000. Kits to come later.
winged Long-EZ. A third, the Solitaire, is a Rutan them. One is in the nose pulling, the other in the
original—a mini motor glider that represents Burt's tail pushing—an intriguing concept borrowed from
first excursion into the field of auxiliary-powered another Rutan innovation, an inline corporate twin
sailplanes. called the Defiant. The novel push-pull arrange-
Gemini and Cozy are both wide-bodied versions ment provides the safety of twin-engine power
of the Long-EZ, providing spacious, side-by-side without its drawbacks. If either engine fails, the
seating for pilot and passenger in place of the EZ's plane will continue to fly straight and level because
tandem-seat arrangement. Advantages claimed are the thrust is always on the centerline of the air-
more companionable flying, greater cockpit comfort, craft. In a conventional side-by-side twin, a dead
easier student instruction, added room for instru- engine produces an abrupt off-center thrust that
mentation and increased cargo area in back. can cause serious control problems, in some cases
The Gemini also differs in its use of two separate with disastrous results. In the Gemini, this can’t
powerplants—but not where you'd expect to find happen.

SEA HAWK

One of the slickest new designs is Sea Hawk, a roomy,
two-place, amphibious hiplane made of molded parts that
go together like a plastic model plane, Flaperons (dual- [
function flap/ailerons) in upper wing, plus conventional

flaps in lower wing, allow STOL-like takeoffs and land-

ings in 600 feet on land or water. Wheels retract into

under-wing pods that double as sponsons. Craft cruises

at 135 mph on 100 hp. Kit, less engine,. sells for $10,500.

~ap wilh .
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cozy .

Cozier side-by-side seating is goal of this aptly named Large bubble canopy gives this sporty, two-seat

Cozy, 8 wide-bodied version of Rutan’s tandem-seat, pusher- tandem TM-5 superb visibility. It takes 65- to 100-
prop Long-EZ. It cruises at 185 mph on 118 hp, can be hp mills, does up to 150 mph, is aerobatic, has remov-
built from plans and prefab parts for $6,000 to $14,000. able wings and can be constructed for as little as $6,500.

The Gemini is designed for small VW engines of
64 to 75 hp, cruises at 160 mph and can be built
for about $18,000. Plans will sell for $250 to $300.
The Cozy cruises at 185 mph on a 118-hp Lycom-
ing engine and costs $6,000 to $14,000, depending
on how much work you do yourself. Plans are
$198.50. Both craft are of all-composite construc-
tion and, like the original Long-EZ, follow Rutan's
familiar canard configuration—a tandem-wing ar-
rangement designed to increase lift, distribute load
and minimize the chance of stalls and spins.

BRutan’s Solitaire is one of two new motor gliders
fitted with just enough power to get you aloft with- NIES ASI0 TAR SECHCM

{Please turn to page 114) i

Kits with a choice: You can
?‘ build this ingenious new Bravo
in four ways—as an open or

closed single-seater. a tandem
two-seater or a four-place
cabin job. Wings and tail are
identical for all, with inter-

' changeable forward sections
P A available separately. Two-seat i
; version shown tops 155 mph on — =
150 hp. Four-seater takes 180 BRAVE DM BEAVE OM-1-2- BRAVC OR8]
te 200 hp. Kits, less engine, FOURSEAT CABN NODE PACISEAT FANDEM SINGLESEAT 'i:‘_TL fo

FREC0 My MODE (1 5004P Of CLOSED [100-1 50 HPy

range from $6,500 to $12.500.

TAYLOR BIRD

New look in an old name:
From the desigmer of the
classic Taylor Cub (latar
the Piper Cub) comes
modern Taylor Bird,

a tandein [wo-seater

‘ w : with a forward-mounted
cahin for good visibility,
__*_-__:g simple tail boom for

P R, | ease of construction.
B0 '."u- " ._',.-:'hl-"ll-\.,” The wing siots channel
: A airflow up and over the
ailerons for positive
roll control even at low
i | stall speeds. The nose
plci section slides forward
< for easy entry. Wlugs
Tl BOOM fold back for
Top spead is 125 m,uh an
65-hp Subaru mill. Using
plans and preformed
| jparts, it's under $10,000.
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DODGE DAYTONA
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Chrysler’s sporty new
coupe takes the K-car
platform to the limit

in looks and performance.

t's one thing to drive an engineering

development car, 8 mule, as they're
called. It's sometimes quite another to
drive a preproduction car. They're often
two different vehicles, since changes
are made constantly as the car goes
through its engineering development
process,

We had driven an engineering develop-

ment mule car last winter (see Chrys-

ler's G-24 Super Sports Car, page 65,
Feb. 'B3). But this was our first shot
at an actual version of Chrysler's new
sporty car. The car has a name now, and
some minor revisions have been made
since our last report. The Chrysler ver-
sion is called the Laser, the Dodge ver-
sion, the Daytona.

a8

We drove the two prototypes hard—
as hard as we could around the Laguna
Seca race course in Monterey, Calif,
We've also driven the car that Chrysler
used for its performance target—
Porsche's 824 (the 944 hadn’t been in-
troduced yet). Our opinion? The Laser/
Daytona is a remarkably fine handling
GT coupe. It's right up there in the 944
ballpark at about half the price, which

means between 58,000 and %$11.000,
depending on model, Both versions of
the car use MoPar‘s ohe 2.2-liter engine
in two states of tune. In standard form,
the Laser and Daytona use the throttle-
body-injected 2.2 Four delivering 88 hp
at 5,200 rpm and 119 ft-lb. of torque at
2,800 rpm. That's nine fewer horses
than the Shelby Charger 2.2, but it's a

(Please turn to page 118}

Turbocharged versions have vent in low-pressure area of hood to expel hot gases.
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PM OWNERS REPORT:

BY MICHAEL LAMM wesT coasT EDITOR

DODGE 600 (Sl i
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This European-styled car
pleases owners with
its style and handling.

asically, what Lee lacocca did was
stretch the company's K-cars to
create the new E-series sedans—the
Dodge 600/600-ES and the Chrysler E-
Class/New Yorker.

Stretches represent common practice
nowadays: normal chassis and badge
engineering. All major American car-
makers do it. GM expanded its X-cars
to make the A-series, Ford conjured the
Tempo/Topaz from the Escort, VW
pulled the Jetta out of the Rabbit.

In Chrysler's case, the E makes a log-
ical extension of the K. Both use the
same engines, fwd transaxles, chassis
platforms and basic bodies. Yet the E-
cars are changed enough to satisfy a
different set of buyers.

POPULAR MECHANICS « JULY 1582

In all, the E-series expands the K's
889.6-in. wheelbase to 103.1. The E
stands 11.2 in. longer overall and has
2.1 cu. fi. more trunk space. There's
also nearly 2 in. of additional rear leg-
ToOoMm.

The Dodge E-car comes only as a
four-door sedan, but in two series: the
basic 600 and the 600-ES. The up-mar-
ket ES competes more directly with

The sportier Dodge ES version comes
with & leather-wrapped steering wheel.

A NATIONWIDE SURVEY
BASED ON 1,027,062
OWNER-DRIVEN MILES

European and Japanese sport sedans
like Audi and the Datsun Maxima. The
(Plpase turm to page 103)

[ — rE—— -
Owners wore almost evenly split in their
chaice of the 2.2-liter or 2.6-liter Four.
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y To most
folks, Harold lonson’s

shop would be a fantasy.
To him, it’s just a cozy
place to pursue a hobby.

BY MICHAEL CHOTINER

ASSISTANT HOME AND SHOCP ECITOR

Hamm lonson, an otherwise youth-
ful 62-year-old woodworker who
lives in Westwood, Mass., likes to play
the old codger when he talks about his
shop and his work. Asked to state the
organizing principle for his vast work-
space, he responded (in a voice and
speech pattern disconcertingly like
Walter Cronkite's) “Well, young man,
you've gotta be comfortable.”

To call this amiable and patient

No Tool Is Too Good For

master crafisman a hobbyist is a little
misleading, but truthful. He was gradu-
ated from the Boston Trade School after
four years of training in furniture and
cabinetmaking. He worked as an ap-
prentice and journeyman in several
large custom shops for about 10 years
after graduation. lonson then switched
to another career {designing forms for
architectural concrete), and was able to
retire early, For the past eight years, he

on's spacious shop is set
modeled garage (facing page,
hﬂ.hlnd his Westwood, Mass.,
ny of his tools were acquired
:hup: where he worked

e, <

PM photos:




This Master Craftsman’s Shop

has devoted himself to building repro-
ductions of antique fumniture ard
clocks.

To make himself a roomy, “‘comfort-
able” shop, lonson added a 40-fr.
extension to his garage. He says he
wouldn't consider setting up a wood-
working shop in his basement because
of the effect of dampness on lurnber.
lonson's basement isn't wasted, how-
gver, since he's set up a metalworking

24 in. deep, laminated from 1-in. strips
of red birch. The massive legs and leg
hraces are, in lonson’s old-codger par-
lance, fox-wedged” at the joints. He
smiles faintly when he throws out such
a term, waiting to see if you'll bite. The
term refers to the practice of sawing a
kerf at the end of a tenon and driving a
wedge into it to tighten the tenon inthe
maortise.

On racks and wall hooks, in drawers

shop there equipped with a collet lathe,
screw-cutting lathe, watchmaker's lathe
and a bench shaper.

lonson considers the heart of his
woodwaorking shop to be the handwork
area. It's the most pleasant Corner of
the shop because of the abundant natu-
ral light streaming in through the win-
dows.

[onson made the 7-ft.-long work-
pench himself, with a top 32 in. thick,

SHOP FLOOR PLAN

| Botkipaper Sofage 14 Morteung machine

-
ladu) 451]53
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& Barwd s 15 Lathe

1 Pagieyrimakes's Wit |6 JirRer

4 Table s 17 Soroill e

5 Rolrg stand I Plarer

& SruRper 19 Hangeng Calnets

! Shapes 0 Unider-{ouniel Soiage
B Open whehers 1 Radiakarm S

9 Daill press 22 Hanging catsnets

10 Ve P 23 WrorcbeEnoh

11 Lumber rack 4 Smali-graeer cabet
|2 Diroam Sarscer 15 Compresson

10 vemcal Bei sander 35 Assemnbly table
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Ionson made his red birch workbench with a tool-storage
well at the rear. Several sets of chisels are nearby. The
pan mounted beneath the cabinet (left side) contains a
kerosene bath for storing oflstones. A retractable power
cord real was salvaged from a broken vacuum cleaner.
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At right, lonson points out the special features of a Stanley No. 45 molding plane,
vintage 1888, to the author. Other samples from his large collection are shown above:

1. Stanley No. 5 jack plane (circa 1800); 2. No. 171 door trim and router plane; 3. No. 5
Jjack plane (modern-day); 4. No. 45 molding plane; 5. Ebony-body smoothing plane
(18th century); 6. Modern German toothing plane; 7. Stanley No. 72 chamfering plane;
8. No. 62 low-angle block plane; 8. No. 203 block plane; 10. No. 95 90™-angle adge
plane; 11, No, 140 block plane with skew blade and removable side for rabbeting; 12.
Chapin’s patent fore plane (circa 1890); 13. Stanley No. 90 rabbet plane {only com-
bination wood and metal-bodied plane ever made by Stanley, 1880-1880); 14. No. 20
compass plane; 15. Scrub plane handmade by a working mate from lonson's sarly days.

and cabinets in the handwork area, lon-
son keeps hundreds of hand tocls. He
gays, "'Fower tools are great for taking
the grunt out of the work. But there are
hand tools to do every job that power
tools can do and, in most cases, | prefer
working by hand.”

His appreciation of fine hand tools
goes beyond their practical attributes.

Ionson has become a collector. He
searched through some of the more
than 40 hand saws he has hanging six-
desp on wall pegs and selected one—a
Disston crosscut saw more than 40
years old.

“The steel of the blade,’” he pointed
out, *'is harder and thinner than what's
available today. And it has an apple-

Do pou know a shop that we should consid-
ar for the Popular Mechanics Groeat Shop
Series? If so, send snapshots plus a
description of shop and owner to: Home
and Shop Editor, Popular Mechanics, 224
Wast 57th St New York, N.Y. 10018, If we
agrea, we'll visic the shop, photograph it
and share it with PM readers.

aster craftsman Hareld [onson

won't take credit for the design of

his miter gauge. He claims that it’s merely

a refined version of the type that can be

found in most commercial woodwarking

shops that produce fine furniture on a
large scale.

Build This Master Craftsman’s Miter Gauge

For assured accuracy, the miter gauge
has two precisely sized slides that ride in
both grooves in the table saw top, com-
pletely eliminating side-to-side play.

To enable the backstop to be adjusted
square to the saw blade, [omson bored
holes slightly larger than the diamater of

=i )
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the hold-down bolts. The dado in the bot-
tom of the backstap is also cut slighuy
larger than the aluminum bar ower which
it seats to allow & in. of play for adjust-
meants.

In addition to adjusting the backsiop
whan necessary, lonson takes it off twice a
year and straightens it by rnunning it
through the jointer.

lonson says he selected 5%-in. alumi-
num for the base because its thinness
allows it to lie perfectly flat. The blade slot
is wide enough to allow clearance for dado
heads.

Alter dimensions as needed for a miter
gauge that is compatible with your table
saw.— M.C.

Ionson's miter gauge features two
slides that ride in tabletop grooves to
eliminate play when making crosscuts.
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Drawers for small objects (above] wera
compartmentalized with bi-fevel sliding
trays. Storage an the open shelving (top)
is somewhst more casual. Note the
apparently random assortment of leqg pat-
tems, handles and other tumings which
are alongside jigs, clamps and drill bits.

This press, once used for vensering desk
tops in & shop where lonsan worked, now
serves mostly for storage. Each hand
screw develops & half-ton of pressure,

POPULAR MECHANICS = JULY [583

lonsen added a 20-in. extension to the
bed of his Milwaukes-Delta lathe and a
ball-bearing steady rest. He improved
the profiling accessory by making & finer
tipped, more sensitive guide pin.

A homemade plastic disc index for Oliver
pattammaker’s [athe locks tumings at
procise rotational seitings. A carriage-
mounted toolrest was replaced with &
router. The setup is used for beading.

COPPER <

>

PERRAMNEMT

SLIET ABLE

The toals on the bed of this 10-in. North-
flald jointer were built to hold down stock
while pushing it over cutters.

Radial-arm saw table has thin, discard-
able top over permanent subtable. Cop-
per plare prevents sawdust abrasion.

Among the hundreds of clamps in lonson's shop are several he created for special fobs.

L

The segmented faws on one (foreground, above left) were designed for laminating
vaneers on tapered legs. Another (background, above left) halds legs for carving and
inlaying. Shown above at the right are two varations of band clamps for gluing
unusually shaped frames, and a friction clamp that is activated by a cam.

wood handle, nicely carved, that actual-
ly fits the human hand.”

Then he smuck four fingers of his
right hand through the handle so the
front part rested in his palm, seized the
blade tip with the fingertips of his laft
and bent the blade into an S. Striking
the heel of the blade with his right
thumb, he produced the tinniest, twan-
giest sound you can imagine. The grin
that formed slowly on his face erupted
into a chuckle.

As we moved on, lonson showed me
another saw he really likes—a modern
version of a Japanese dozuki, which he
feels is unequalled for precision.

In a storage well at the back of his
workbench, undemeath it and on
shelves nearby, lonson keeps his vast
collection of planes. He reeled off their

names, catalog numbers and the dates
they were made, explaining their spe-
cial features and uses.

Some of the planes were acquired for
their value as collector's items. notably
an 1Bth-century, ebony-bodied jack
plane with a razee (a decorative nar-
rowing of the body) and a Stanley No.
90 rabbet plane dating from 1877. It's
the only combination wood and metal-
bodied plane Stanley ever made, He
also has many modern planes which he
uses constantly, among them a toothing
plane.

It has a serrated iron set almost ver-
tically wo the sole, used for cutting V-
shaped grooves in the gluing surface
of veneers to help them lay flat, and
for planing highly figured stock as

{Please turn to page 112)
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Build PMW’s Old-Fashioned
Porch Swing

Your grandparents probably

spooned in a swing like
this, patterned after one
in the 1927 Sears catalog.

BY ROSARIO CAPOTOSTO

Our replica oak swing {left) lets you get
more use from your front porch. If you
prefer, suspend the swing from a beam
installed between two back-yanrd trees.

g design for this charming two-
seater swing was developed from a
sketch we found in the 1827 Sears Roe-
buck catalog. We followed the catalog
description in selecting the materials—
it's made from oak with a golden gloss
finish. Our version differs only in the
matter of cost. Back then, the swing
sold for $5.95. Cash only, mind you. No
time payments. At today’s prices, you

;thw]:hntmbrymaamhﬂr
PM color photo: George Ancona

can build it for approximately $100.
Begin construction with the L-shaped
sides. Cut four pieces of stock to width
and about 2 in. longer than necessary
for parts N and O. Use a dado head or
make & séries of passes on your table or
radial-arm saw to form the end half-
laps for joining the back frame sides to
the seat frame nailers. Make both a left
and a right layout so the joint lines will

be vertical on both sides of the seat,
Note that the contoured seat frame
{Flease turn to page 1258}

REAR CHAIM
15 TWAD LINES
LOMIGER THAN
FROMT CHAR
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Great jigs, fixtures and
shortcuts let you create a
bike repair center at home.

any PM readers share with us the

tools and equipment they've de-

veloped in their shop work. The seven

designs that follow were created by

readers 1o care for and repair the family
bikes.

We built and tested them ourselvas,
in some cases making what we thoug!:t
waere minor improvements. As you'rs
duplicating them, you, too, may discry-

%6

Repair stand, heart of the shop. is shown
being used with its adjustable vise. Under
stand is additional vise. On wall are two
storage racks and wheel truing jig. Two work-
bench aids not shown are fender tapping tool
and pedal spanner wrench. Plans for all follow.

PRI's Bike Shop-
As Good As A

er that modifications better suit your
requirements.
1. Bike Repair Stand

This stand holds a bike in position
while you make repairs. It has an elec-
trical receptacle to power hand tools
and a surface to hold equipment and
hardware.

Begin work by cutting two 2% 10s to
size for the benchrop (A, see materials
ilet). Cut out the notch in the lower
gilzce and partially notch the upper
pioce to rece ve the outlet box (R). Glue
and nail the wo pieces together using
fa  (2%-iv.' common nails driven

ros
through the bottormn member. Apply
clamps if necessary.

To manage the heavy benchtop,
attach a 24-in. length »f 2x4 to the
table saw miter gauge. Sut the gauge to
make 15° miter cuts in ‘he top for the
leg sockets—first left, then right (see
detail 3 in the drawing). Make repeated

kerf cuts with the blade jwojecting 1 in.
to notch out the leg sockets.

Project designs: Mos. 1. 3. 4 and 5, Ray E. Starnes; No.
2, Sveve Poance; Noa. 6 and 7, Edw. J. Collier Jr.

Construction, black and white photos: Rosario Capo-
tosto, axcept Mo. 8, Edward J. Collier Jr.

Technbcal art: Dyck Fledderus

PM color photo: Harry Hartman Studio
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WATH WO SUBIT; TAP
14-20 THREADS

114 x 2-174 & 512"
! NOTCH FOR BOX

job, first counterbore the holes, then set
the nails and fill the holes with wood
filler. Attach the pine facing (D and E}

cal mambeer)

17 vee-firting

1%-id. = 23" galvanized pipe (hor-
TonLal meeEmber]

common nalls; 4d finishing nalls; Bd finishing nails;
carpanter's glue; wood filler rubber coment: hamny-
duty, thrée-wire grounded extension cord; strain
reliaf for cord; polyurethane varnish.

F1&"-DIA -
HOLE _|'_
= - a
[ 1] 12-1/4"
b= ; 1 7=
Ll TR r
e Fes B [ 28-5/8°
| F [ 'H
L i 1 | | = el LA \ _'
T as i u
i =1 B [ 4 DYCK FLEDTERUS
VISE CLUTTING DIAGRAM BORE HOLE. THEN MAKE
CUT THROUSGH CENTER
To make the compound angled sock- 1 MATERIALS LIST—BIKE REPAIR STAND
et shapes that support the legs in two K:lgr urzu ?n: -ng per] 1:-} \ ] 1 %h xm;?mr Fipe repair clamp (bike
e ¥ B M pine nchop o
outward angles, cut filler wedges (B1) o 4 19 X 3 X 30 pine flags) Wi I Wedia, X 214" camiage bok
of 2x4 stock. Glue and use 1-in. brads g 4 T x 3 x 3% pine (leg wedges) Nz 1 Tas™id. washer
i kets. C 2 % x 1'% % 21" pine (stretchers) N3 1 Wingnout for N
to secure the wedges in the soc ats . 2 1% 3% 36%" i (Inig HEntofn  NA 2 ' x 1% % 3% rubber pads
Both ends ot the legs (B} arecutincom- ¢ 2 s % 3 X 0" pine (facing: trim to i) o 1 %'-dia. x 414" steel rod (handlel
pound angles. Set the blade for a 15° F 1 1% % B % 94" oak (vise) o1 1 3a'dia. ¥ 17 bokt
N ] G ¥ 1% = 4 = 4" pak (wheel 0z 1 Nut for D1
bevel and set the miter gauge for a 15 holding block) Pl P 1 1%"0d * 4 squars steed vube (ig
miter to make each cut. H 2 h-dia. ¥ 4" carriage bolts (vise fas- & houﬁrrm .
P ; terer) 1 1" ® 1%-20 thumbscrew
Bore pilot holes in the legstoprevent ., , S0 £ 1 Surfsce-mount duplex outlet box and
splitting and attach them with 20d (4- g2 2 Wingnuts for H cover; dupbox recaptacie
in.} commo i = T 1 3 Ta"-dlla. ¥ 3% lagbolis, washers 5 i Flastic-coated slectrical wire hook
o } n nails and g‘]uE For a nea J | 1%-hd. = 20" galvanized pips (verti- Misc.: 17 brads for wedges: 20d common nails, 8d
K
L
M

with glue and 4d {1%-in.) finishing
POPULAR MECHAMICS = JLLY 1981

17 pipe cap

Noge: Ground outlet according to NEC.
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23&9 vise, temporarily secured o
bench with C-clamps, has padded
clamp with handle for sasy movament.

BRAZE OR WELD

GRIND OFF
THREADE 50
PIPE SLIP
FITS

DRILL 51467 -DIA. HOLE;
TAP 31B-16
THREADS

FILE
DEPRESSION
N PIPE

3 Metal rod with crossbhar of wheel tru-
ing jig checks perimeter run-out. Fark
checks the side run-out.

nails. Attach stretchers with 6d (2-in.)
finishing nails. Fill the holes with some
wood filler.

Lightly draw a 1-in.gridona 1% % 6
* 8%%" piece of hardwood for the vise
{F). Bore the hole for the vertical pipe
(J) and bore holes for the carriage bolts
(H) and lagbolts (I). Then cut through
the center of the pipe hole to separate
the vise pieces. Use a band saw to cut
the contours. Round the top edges with
a router and a ‘s-in-radius comer-
rounding bit. Do the same with the
bench edges.

If you plan to make a wheel truing jig
(project No. 3), cut the jig-holding block
{G). Locate its center and draw a 134 =

£ MATERIALS LIST—BIKE VISE
Sipe and description (use)
Ya"id, = 22" galvanized water pips
14" tea
14" x 6" pipe nipple
14" floar fange with screws
Ta"-dia. = 17 thumbscreaw
I -dia. ® 2% carriage bolt
8"-id. hexnut
“-o.d. thin-wall conduit
34" water pipe repair clamp
Yae”-id, washer
Ya = &Y% x T4 oak (base)
4 ® 1% ® 34" sheet rubber (pads)
cement, polyarethane warmnish.

§

2 Ernl—-—-mmumunap
R

H/ on

-
BLOCK
E'EEE BIKE 34
PAIR STANCY
3 WHEEL TRUING JIG

HOLE 14" DA
. HOLE
b 21047 3 1% FORC
HOLE
::
118" KERF : o
cur ik €|z
AFTER S
HOLE 15 3
BORED

DRILL HOLES
AT RIGHT
ANGLE TO
CENTERLINE
OF FORK

5 HOLES
CENTERED
FROM AXLE
SLOT 50
THUMBSCREWYS
TOUCHES

RiM COF

16, 20, 24,

26 AND 27"
WHEELS

DRILL WITH
MNO. 3 BIT:
TAP 1/4-28 M.F.

EAVY DUTY
" FRONT FORK-B
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4I.angaxmnsionufﬁnﬂ'ﬂrtqppﬁlgmnf
puts handle below fork legs. You can
turn the handie easily to cut threads.

1%4-in. square to be cut out for the steal
jig holder (F). (Square steel tube is
available at welding and metalworking
shops.)

Bore holes tangent to each of the cor-
ners inside the square, then cut out the
remaining wood. Use a No. 8 bit to drill
a hole in the jig holder. Tap %4-20
threads for the thumbscrew (Q). Posi-
tion the holding block centered on the
width of the bench and 2 in. from one
end. Bore a %-in.-dia. hole for the
wheel-truing jig rod centered % in.
from the edge of the holding block.
Secure the holding block and holder in
place.

File or grind the threads in the top of
the clamp assembly tep (K) so tha hor-
izontal pipe (L) will slip fit. This is a
tedious job with a file, but much easier
with a 1-in.-dia. drum grinding stone
mounted in a drill press. Wear goggles
for this operation. File a flat centered on
the top of the tee to seat a nut (02).
Weld or braze it in place. Then drill a
through hole with a %es-in.-dia. bit and
tap threads for a Y&in.-dia. bolt (01)
into the tee.

A %-in. water pipe repair clamp (N)
holds a bike while you work on it. Bore,
then file to shape, a square cutout in the
clamp for the shoulder of the camiage
bolt (N1). Also, cut a slot in the clamp
leaf, Weld the clamp to a pipe cap fit-
ting (M). Use a half-round file to form a
depression on the cap to match the
clamp contour. Use rubber cement to
attach sheet rubber pads, available at
hardware and plumbing supply stores,
inside the clamp leaves.

Wire the-electrical receptacle to a

3 MATERIALS LIST—
WHEEL TRUING NG

Size and [u=e)

1 = 2 ® B oak (clamp}

Heavy-duty from fork

14dia. % 12" sesl rod (perimetar
run-out gauge]

“a'dia ¥ 47 steel rod (crossbar)

%ie"-dia. ® 2%" carriage balt

Washer for E

Wingrut for E

"4-20 ¥ 2" thumbscrew

Ya-Z8 ¥ 14" thumbscrew (side run-
out gauge)

Misc.: Polyurethane warmish

~LoOmmg ﬂﬁ:hs
e -.p.i—g
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TAP \WREMNCH,
ORIGINAL
CHUCK

WELD

SH1&ONA
ROD
EXTEMNSION

WELD

ORIGINAL
HANDLE DHMPLE
SPRING-LOADED
HANDLE WITH

COLD CHISEL

4 FENDER TAPPING TOOL

H2°4D, x 387
GALVANIZED PIPE

CENTER-PLINCH
AND BORE
12 -DHA HOLES

K PEDAL SPANNER WRENCH

heavy-duty, grounded extension cord.
Run the cord to nearby power for use.
Finish all wood with a satin-finish poly-
urethane varnish.

2. Bike Vise

For those who prefer a readily porta-
ble bike holder to help make repairs, or
if space doesn't permit an entire bike
repair stand, or you work on more than
one bike at a time, this handy bike-
holding jig is invaluable. You can tem-
porarily install it with C-clamps, or per-
manently boit it to your workbench.

Begin construction by filing or grind-
ing the intemal threads of a T-fitting
{B) until a %-in. water pipe (A) slides
through freely. (For pointers on com-
pleting this operation and for other
work tips, read the preceeding section
on building the clamp assembly in
project No. 1.)

Drill a %ie-in.-dia. hole through the
top of the T-fitting and tap threads for
a thumbscrew (E) using a %-16 tap.
Thread together the tee, pipe nippls (C)
and floor flange (D). Cut the base (K) of
hardwood and apply polyurethane var-
nish or other finish. Secure the floor
flange to the base.

A water pipe repair clamp (1),
welded or brazed to the horizontal pipe,
holds a bike for repair. Cut a shallow

V-groove in one end of the pipe with a
hacksaw. Then, with a half-round file,
round the groove to accept the clamp.
Before attaching the clamp to the pipe,
bore a Y&-in.-dia. hole through the outer
lips of the clamp. Use a three-corner file
to form a sguare of one hole to accept
the shoulder of a %-in.-dia. carriage
bolt (F). Cut the hole in the other lip to
form a slot. Carefully weld or braze the
bolt to the clamp and the clamp to the
pipe.

To make the speed handle, slip a
washer (J) and a hexnut (G) onto the
clamp bolt. Force a length of thin wall
conduit (H) over the nut. Use rubber
cement to glue sheet-rubber pads (L)
inside the clamp jaws to protect the
paint finish on the bike. Slip the pipa
into the T-fitting and you're ready for
work.

3. Wheel Truing Jig
The main part of this wheel truing jig
is a heavy-duty front wheal fork (B) of a
bike in which a wheel is placed tempo-
rarily while its shape is checked. A
thumbscrew (I}, inserted through holes
carefully drilled and tapped in the fork,
gauges the side (right-left) run-out of
the wheel rim. A rod (C) with a cross-
bar (D) chacks the perimeter run-out. A
Pleass tumn to e 106)
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PAIE\\HT PIROEBLENS

Answers | ~Toughest
The Q|g|esfm
Interior paints are formulated more for appearance

than for adhesion. Here’s how to prepare surfaces
and apply paint so it will keep on looking great.

BY JOHN H. INGERSOLL

BaAT 08 B4 &,
&:‘ﬁe;‘:"ﬁr
I“lﬂ preiy -&lﬁg b
L- ASER S8)POAd We
u.a O

To protect the floor and produce an even contrast line when painting & baseboard, use
only the tip of your trim brush for maximum contral. A handheld shield keeps floor
clean, provided that paint isn't allowed to leak underneath the shield.
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_FI.A'I' ALKYD WALL PAINT s

Flat white interior alkyd (oil-base) paint
an wood is shown at left magnified 200
times. [lustration at far left clarifies the
chemistry. In flat paints, molecules are
loosely packed, accounting for flaky
appearance in photo. By percentage, flat
finishes are composed of more pigment
than medium, Paint doesn’t penetrate the
wood, except at pores. It's bound togeth-
er by weak mechanical interaction be-
tween molecules of the medium—var-
nish and mineral spirts—which binds
the pigment to the surface.

| We selected a bright bilue for our sample
"‘“ of a high gloss alkyd enamel and found it
Sl hardly showed up at 200x, the best illus-
trative magnification for other paints.
The pigment content s lower in high
gloss paints, about 10 percent by volume.
The higher presence of meditim makes
the paint more reflective, Here, medium
moleciles are smaller. They completely
envelop the pigment molecules, packing
together densely for a harder, smoother
surface. Gloss paints penetrate desper
and adhere berter than flac alkyds.

Like flat oil paint, flat latex finishes con-
tain a higher percentage of pigment rela-
tive to the amount of medium. The yallow
latex we selected for our sample is an
acetate-acrylic emulsion with a thermo-
plastic property—it can be exposed to
high levels of heat without fading or
changing in nature. Molecules of the
medium repel each other, but bind pig-
ment molecilas in polymer chains. This
accounts for the thermoplasticity. Pene-
tration is slight, but the polymer bonds
strongly with surface.

e SEMIGLOSS LATEX ENAMEL o o

The orange latex semigloss we chose for
microphotography is formulated with
about 18 percent pigments bome in a
medium of vinyl-acrylic emulsion. This
paint is a polymer immersed in water—
the molecules are held together in chains.
The chains form by coalescence: As the
water evaporates, the molecules are
drawn together by a weak force similar to
magnetism. Paint is bonded to the sur-
face by forces that are quite simifar to the
ones that form polymer chains. Packing
of the maolecules isn’t very dense.

s HIGH GLOSS POLYURETHANE VARNISH s

Polyurethane vamish penetrates wood
only slightly. When urethane s exposed
to oxygen, this modified alkyd gains
malecular walght and cures to a densely
packed coating formed of fairly large mol-
ecules. This accounts for its wear resis-
tance, The forces involved in the forma-
tion of polyurethane polymers differ from
those present in latex polymers. Charged
particles within molecules make a slight
lonfe bond with sach other and with the
surface, Opposite charges attract to bal-
ance chamical forces.

POPULAR MECHAMNICS = JULY 1983

find out more about interior
paints, we took five finishes into
the lab to look at their binding patterns.
For the most part, interior paints are
engineeread for appearance rather than
for bonding.

The overriding concern with appear-
ance in the formulation of these paints
accounts for different problems than
those with exterior paint. Here, we
address 15 of the toughest, most fre-
quﬂ‘nﬂf asked questions about painting
Q I'va repainted the plaster walls of

my living room several times,
filling a large, long crack that starts at
the cormmer of a finished opening with
joint compound. Shortly after each
paint job, the crack reappears. How can
1 repair it permanently?
A The position of that crack is a sign
® that the framing is inadequata.
The best solution would be to beaf up
the header or top plate of the bearing
wall, the sooner the better.

If you're not prepared for such an
extensive repair presently, chip out all
loose plaster and clean the crack out
thoroughly. Lay an ample bed of com-
pound about 3 in. wide over the crack.
Place wallboard tape owver the com-
pound bed and press the tape down
with a 4-in. taping knife, squeezing out
the excess compound and making sure
there are no air bubbles underneath the
tape. When the compound dries (in a
day or so), apply a second coat over the
tape, feathering the edges flush with
the wall surface.

Q We have a rather large hole,
* gbhout 4x4 in., in the plaster-
board wall of our home. I want to repair
it before repainting. Can [ do it without
replacing the entire panel?
A Cut a couple of 1x2s about 6 in.
* long. Insert them through the
hole and position them to create a fas-
tening cleat against the back of the
existing plasterboard. Use 1%-in. dry
wall screws applied to the face of the
plasterboard to mount the 1x2s paral-
lel on opposite sides of the hole, leaving
a %-in,-wide flat showing for each.
Then, cut a piece of dry wall to fill the
hole. Fasten it to the 1x2s with dry
wall screws. Tape and compound the
seams to conceal the patch.
Q The wallpaper in our home is
* peeling in some areas. I'd like to
reglue the bad spots and simply repaint
'rhe room. Do you see anything wrong
with that?

A Painting over wallpaper is not rec-
* ommended for several reasons:

Lead photo: Harry Wicks
Microphotos: Manroe Yoder, New York University
Other photos: Benjamin Moore Paints,

John H. Ingersall
Taechnical drawings: Fred Welff. Ed Lipinski
Finishes for microphotography manufactured

by Benjamin Moore Paints.
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Paint solvents can loosen paint in areas
that are now sound and causa dyes in
wallpaper to bleed through paint. Also,
wallpaper seams will show through
paint.

The rule that it's best to remove wall-
paper before painting has two excep-
tions: when the plaster beneath is sus-
pected to be in bad condition, and when
wallpaper has been applied over dry
wall. In these cases, resurfacing walls
with %&-in. plasterboard provides the
best simple solution.

If you ultimately decide to paint over
wall covering, first paint a small area to
sea if colors bleed through or if the
paper lifts, Apply alkyd or latex primer
coat to wallpaper. Prime vinyl fabric
wall coverings with alkyd and smooth
vinyl coverings with printed designs
with a latex primer.

Q I'd like to paint over simulated
* wood-grain hardboard paneling
that has V-grooves in the surface. How
can [ best prepare the panels for paint-
ing and ensure that the grooves won't
show?
The surest way to create a smooth,
* paint-receptive surface would be
to apply %&-in. dry wall over the panel-
ing, but this may invalve other altera-
tions you're not prepared for.

A second altermative would be to
sand the paneling lightly to remove any
gloss, then tape and compound over the
grooves and seams. Lay a bed of wall-
board compound over each groove with
a 3-in. putty knife, apply tape while the
compound is still wet, and smooth the
tape with a 4-in. taping knife. When the
first application is dry, apply a thin sec-
ond coat of compound with a G-in. tap-
ing knife. A third coat applied with an
B- or 10-in. knife may be required. Sand
lightly between coats with medium
(120-grit) paper,

I have a chronic problem with
* cracking and peeling paint on
the inside of windows and sills. How

Lers

Cracks as large as the one above should
be cleaned thoroughly of all loose materi-
al. then coversd with compound and wall-
board tape to prevent reoCCUrTence.

This windowsill needs to be scraped thor-
oughly, then primed before topcoating.

Above shows how not to apply jaint com-
pound over cracks—unless you want fo
do a lot of sanding. Don‘t dab it on; apply
a smooth coat with wide-blade knife.

ik
Mildew stains, caused by excessive mois-
ture, are removed with bleach. Add mil-
dewcide to paint to prevent stains.

Wallpaper should be steamed off and
paste washed off walls before painting.
Then seal plaster with alkyd primer.

can | reduce the need to paint so fre-
quenty?
A There are many factors that can
* contribute to paint failure on
interior surfaces around windows.
When windows are leaky, paint is sub-
jected to damage from moisture. The
tendency of moisture inside the housa
to evaporate through points of least
resistance like windows causes ex-
treme dryness on the surfaces. And,
gills have higher exposure to the sun's
rays than other surfaces. Installing
storm windows, caulking windows

When there is a color change from one
room to the next, treat the door and jamb
correctly. No. 1 in the drawing indicates
members that sould be painted to match
Room 1, while 2 indicates the specific
areas that should match Room 2.

For a perfect finish, remove all paint from
peeling baseboard heater housing, then
apply the primer and finish coats.

tightly and installing window shades
can reduce such weathering.

Paint can also fail when it's applied
to a surface that's too glossy or dirty.
It's wise to knock off the sheen on exist-
ing paint before repainting. High infil-
tration of dirt and dust makes it a must
to pay careful attention to cleaning sur-
faces during preparation. Lab data indi-
cate that latex polymers bond better
than oil-base paints and that latex is
chemically more stable when dry.

Q 1 have a problem with a water
* stain on my ceiling that keeps
bleeding through every time I repaint.
How can [ seal that stain for good?
A First, you have to ba sure that you
* correct the problemn that causes
the staining. After stopping the flow of
water, apply a coat of pigmented shel-
lac over the stain. Wait a couple of

POPULAR MECHAMNICS = JULY 983



Even a texture paint can’t hide ceiling
defects like this—plastarboard is coming
loose at seams. It can be pulled flush
against nailer with nails or screws.

When water staining occurs, look for the
mmnm!amp}t Condansation from air
conditioner duct is the cause here.

Emaery sponge is as effective as sandpa-
per around a block for deglossing trim.

umuddngimrnmm: good bonding
texture for repainting over enamels.

Roller with splatter shiald protects paint-
er and work area for easier cleanups.

A small pad applicator offers more con-
trol for & hand unstoady with brush.

waeeaks before applying the finish coat to
be sure the problem has been solved.
I'm finding it hard to make paint
* jobs last on the radiators in my
home. [s there some kind of special
paint I should use?
With radiators, as with all paint
® jobs, preparation is the key w0 a
lasting job. If paint is generally sound,
remove only loose paint by wire brush-
ing. Paint edges around chipped areas
can be feathered smooth with medium,
then fine, emery cloth. If peeling is
extansive, it's best if you remove all old
paint using a chemical stripper. Make
sure the room is properly ventilated
and wear rubber gloves when working
with stripping chemicals. When you are
through, wash all traces of the chemical
from surfaces using soap and water.
Let the radiator cool and apply prim-

POPULAR MECHAMNICS - JULY 1983

Textured paint will hide small defects.
Here, sand paint is applied with a roller.

&er to bare spots. Do not use aluminum
or other metal-base paints (they insu-
late the radiator). Use either oil or latex
for the top coat. Be careful not 1o plug
up the air-release valve with paint, and
do not paint the shutoff valve stem.
Before turning the radiator back on,
wait several days to allow the paint to
cure.,
When painting a room, I start by
* applying paint in corners and at
the base and top of the wall with a
brush, then | knock off the large wall
surfaces with a roller. When it's dry,
the paint [ brushed on looks different
from the rest of the wall. Is there any
way to overcome this?
A The problem is caused by the dif-
* ferent textures that brushes and
rollers create. Also, the overlapping of
the two textures often results in a

LSl
While useful, ma. tape shouldn't be
used owver paint that's not completely dry.

somewhat darker or lighter lap mark.
To awoid this when painting with
latex, apply the paint in heavy coats
with both brush and roller. Work the
roller as close into the comers as you
can in order to create a uniform texture.
Apply your rmoller coat while the
brushed-on paint is still wet. In general,
to avoid lap marks when painting with
latex, work from dry areas and feather
them into wet. Two full coats will cre-
ate a more uniform color than one.
While the two-coat rule holds true for
alkyds and other oil-base paints, the
method for working with them is oppo-
site from that used for latex. Apply thin
coats, brushing or rolling them out.
Work from wet areas to dry ones.
My old metal kitchen cabinets
* look shabby. They're scratched,

{Please tum to page 133)
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HARRY WICKS

WORKSHOP

MINICOURSE

Working with glue

In my many hours in the workshop,
I've seen some fine woodwaorking
efforts spoiled because the craftsman
simply did not know how to work with
glue. Make no mistake about it. The
subject of glues and adhesives can be,
and is, one fit for a book. However,
here we have just enough space to
review the basics of working with glue
in your shop.

For some reason, purists tend to
reject white or carpenter’s glue and opt
for hide glue. The truth is that profes-
sionals working in today's mills and
shops use carpenter’s glue by the ton. 1
suspect old world crafismen, if they
were here to make a choice, would do
the same,

There's no need to back away from
either white or carpenter's aliphatic
resin glues. Both have superb holding
power, White glue gives you a bit more
working time than the carpenter's.
That's important for a beginning wood-
worker. Once you've mastered your
gluing technigques. you will want to
move up to faster-setting professional
glue.

The single biggest error made by
neophyte woodworkers is to use too
much of the stuff. In addition to making
sloppy joints. excessive glue will
produce a weaker joint.

The correct way to use glue is to
spread a thin layer on both surfaces to
be joined. Wait a few minutes to let the
glue get tacky. This minimizes sliding
action. Then press the pieces together.
Except for contact cement, you should
apply clamp pressure immediately af-
ter bonding two glued surfaces. Let the
piece rest 24 hours.

Clamp boards immediataly and kesp the
Jjoint under pressure for at least 24 hours.
If workpisce surfaces will show, scraps of
wood (pads) should be inserted between
the clamp pads and workpiece (arrows).
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To keep down the cost of glue, purchase
one-gallon containers and transfer job-
sire gquantities to smaller vaessels,

When applying glue to the surfaces to be
Joined, keep the liguid away from edges.

Small serrated knives, dispensed at fast
food restaurants, are excellent spreaders.

The biggest error made by beginning
woodworkers s to use far too much glue.

Glue pot was purchased in a housewares
stare. It's actually a mustard dispenser.
Small funnel guides the glue in,

One way to spread glue is with a low-cost
brush, which can be washed with water.

Nnm.urmrh you spread the giue, you
must keep it away from the board edges
{arrows) if you want a neat joint.

piecas, squeeze-out will occur. This has
ruined the appearance of many projects.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 10 Your Health.

SOFT PACK 100°s FILTER, MENTHOL: 2 mg. “1ar”, 0.2 mg. nicotine
av. per cigaretie by FTC method,
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Your legacy:

Do you love the wide open spaces? Clean air? The beauty
of nature? Are they a part of the legacy you have planned
for your loved ones?

Owning a large piece of land in America is possibly the
most important decision you will ever make. Not only will
you enjoy the rare privilege and pleasure of owning a large
spread of ranchland today, it can remain a private comer of
America in the future history of your family. Forbes Wagon
Creek Ranch is offering just 404 people the unusual oppor-
tunity to purchase a substantial tract of land right next to its
gigantic Forbes Trinchera Ranch in southem Colorado.

Minimum-size family ranches are 40 acres, and vary up
to 74 acres, with prices starting at $25,000.

Here in the foothills of the magnificent Rocky Mountains,

A way of life.

with restricted access to more than 17,000 acres (over 26
square miles), you can hunt deer, elk, grouse, and all kinds
of wild game in season. Or you can ski cross country, fish
for trout, ride horseback, or just enjoy the breathtaking
dawns, sunsets, and the changing seasons in the shadow of
one of Colorado's highest peaks, Mount Blanca.

This exclusive preserve is the perfect place for the out-
door-lover in you, and when passed on to your children, or
your grandchildren, your ranchland bestows on your heirs
the privilege of an unspoiled way of life. It's a very thought-
ful way to shape the futures of those who will follow you.

For more information on how you can become a part of
Forbes Magazine's private mountain hideaway, write or call
for our full-color brochure.

FORBES WAGON CREEK RANCH

Errol Ryland, Manager Box 303T Fort Garland, Colorado 81133 (303) 379-3263

Sangm g oo Fancnes NG Gowaipper The & fol ah GHEn 50 S8 i gLEes whens fol segeateid  MUAW-DGEIC0 RAVEID0ES 00039 & ADESEKD)

& alalernenl nd nl‘aer-nq siaiement has peen ined adin the Secietary of Stade of the Stale of Mew Yore Tra hisng S0as nof GOl ADDAEE OF The Babe Or loaae OF offed & 5300 OF laade Oy 1he Sagmeiany of
State o that shig Secredary of Seate Nas in any wily DASEEO L0 e ranls of Sueh offenng A cogy of e oflenng SEatement & Svinlalie, LDon Bawsst Inm Sangpe de Crata Ranches Ind NYARZ-TH
Obtain the Property Repon required by Fedesal law and read it belore signing anything
Mo Feoeral agency has judged the merits or value, if any. of this property Equal Credit and Housing Opportunity



HANDSOME HOMEBUILTS

{Continued from page 114)

wing monoplanes of the type popular in
the '30s. The other two, the Whatley
Special and Eelly-D, are patterned after
the biplanes of World War 1. All four are
of traditional fabric-covered, metal and/
or wood construction.

The Christavia Mk. 1 is a tandem,
dual-control two-seater with an en-
closed cabin like the classic J-3 Cub. It
does 120 mph on 65 hp, is asrobatic,
and can be built from stock, off-the-
shelf materials for as little as $6,000,
including engine. Plans are $125.

For carefres, wind-in-your-face fly-
ing, the Cracker Jack is an open-cockpit
single-seater designed around a tiny,
25-hp DAF engine that gives it a crulse
speed of 75 mph. Plans and kits, includ-
ing the powerplant, will be available
soon. Estimated construction cost with
engine: a modest $4,000 to $6,000. (In-
cidentally, the Cracker Jack Sailor Boy
insignia shown on the plane’s tail is a
registered trademark of Borden Inc. It
was used by special permission from
Borden and cannot be copied by other
builders.)

The two biplanes are also breezy,
open-cockpit affairs, just as they wers
in the old days. The Kelly-D is a tandam
two-seater, cruises at 95 mph on 125
hp and can be built for about $8,000
with a used engine. Plans are $150.
The Whatley Special iz a single-seater,
does 80 mph on only 55 hp and is said
to cost less than $3,000, complete with
engine and instruments—a bargain
evan today’s ultralights would be hard
pressed to beat. Plans are $25.

Who says sport flying has to be a rich
man's hobby? ™

HOMEBUILT SOURCES

B Brave: Morrisey Alrcraft, Box 4129, Oceanside,
Calif, 92054 (brochure $1. full info pack $15.50).

B Christavia Mk. 1: Elmwood Awiation. Routs 4.
Elmwooed Dr., Belleville, Ont. KBN 424 (info pack
§1m0

B Coxy: Co-Z Development Corp., 2182 North Payna
Ave., St Paul, Minn. 55117 (info pack $8).

B Cracker Jack: Wood Wing Specialty, Box 1258,
Tehachapi, Calif. 83561 (airframe info pack 55,
engine info pack §5, both for $8).

B Gemind: David W. Ganzer, 3420 Oak Creak Rd.,
No. 3, Maojave, Calif. 83501 (info pack §7.500,

B Glasair RG: Stcddard-Hamilon Adreraft Ine.,
IB7TD1 S5Bth Awve ME. Adington, Wash, 98223
{info pack $10).

B Kslly-D: Dudiey R. Kelly, Route 4. Versallies, Ky
A0383.

B Sea Hawk: Aaro Gare, Bidg. 105, Majave Airport,
Mouojave, Calif. B3501 (info pack §8).

B Saolitalre: Rutan Alrcraft Factory, Bldg. 13, Mojave
Adrpart, Mojave, Calif. 83501,

B Sonerai I-LT: Monnett i tal Abrcraft, Box
2084, Oshkosh, Wis. 54803 (info pack §5).

B Taylor Bird: Taylor Aero lndustries, 5855 Siate
Rowte 40, Tipp City, Ohio 45371 [info pack $5)
B T™M-5: TM. Alcraft, Box 570, Route 1. Furlong,

Pa. 18925 (info pack $10).

B Wag-Aero 242 : Wag-Asro Ine., Box

181, 1216 North Rd., Lyons, Wis, 53148 (info pack

froal.

[ | Whatley Special: Vascoo Whatloy Jr., Box 474,
Allendals, 5.C. 20810 (info pack free with
SASE)

B Zia: Zia Applebay Inc. 2111 Commercial N.E.,
Albugquargue, N.M. B7102 {info pack fros)
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MARINE SURPLUS SALE

NOTICE!!!

SEA & FIELD

BINOCULARS

— (all in original cases) —

50 MILE RANGE-
Only *Qa pair

will be offered to the public

FEATURE SUPER 50mm LENSES—IDEAL FOR NIGHT
VIEWING SO POWERFUL YOU CAN ACTUALLY TELL

TIME ON A CLOCK A FULL MILE AWAY!

arine Surplus Depot will ac-

cept orders directly from the
public for 50-MILE-RANGE SEA &
FIELD BINOCULARS! Each of these
precision ground non-prismatic
LONG RANGE BINOCULARS are so
powerful you can actually sit in the
grandstands and ‘lip-read’ a quar-
terback calling signals a whole
football field away! Precision engi-
neered with haze-resistant lenses,
these rugged, lightweight Sea &
Field Binoculars withstand rough

conditions—all sorts of weather.
Giant 50mm objective lenses cap-
ture and magnify so much light—
great for nighttime viewing.
Each super power binoculars fea-
tures 50mm objective high-im-
pact shock resistant radial lenses
. instant center focusing . . .
custom eye-width adjustment . . .
wide-angle field of vision. Perfect
for sport fans, nature lovers, the-
atre goers, boat owners, airplane
pilots, hunters, travellers, elc.

TECHN ICATIONS:

+*OEFTH OF FIELD: 5 4 feer i 50 noutcad mnkes
LENSES: Nwn-provmuiar, exed- paml lers dramieter
12mm, {ibygevine e drametes Simm, Shock resistani
rdra fenwes

FRANGE SPECTRUM: Exponsis rabin of Dhead 5mm
fevaes WEF merers Beld of piew per EEF masiers
PVARIABLE RANGE FACTOR: [hrecily proguntonal o
iMhrelinl ard slerahiin aoredees

To avoid disappointment or future regret
and guaranteed shipment within sixty
days, you must place your order imme-
diately. Should you wish to charge your
order on VISA or MASTERCARD, give
credit card name, number and expiration

W FOICLIS: Fasr comier fafary

= CLARITY: Mool specirmam mirnsily—mo drsiarfimt
HOUSING: Rt proed ond Water- ressfarf

= OFTIC SYSTEM: Refractory based

LR Trwe cnlor pafue ooer sane spectnn,
frltreitane foms gppror 0@

date, Enclose this original notice and indi-
cate quantities desired. LIMIT: MO MORE
THAN 5 PER ORDER, no exceptions

Send $9 plus $2 shipping and handling for
each pack of SEA & FIELD BINOCULARS

MARINE SURPLUS DEPOT DEPT. VSNF-3

LENS AND SCOPE DIVISION
Box 1000, Glen Cove, NY 11542




inventory
Adjustment Special.

DIRECT FROM U.5. OPTICS
QUALITY SUNGLASSES
AT FACTORY PRICES
Each pair fsatures: Im resistant
Rach pie foetwest Igact e
lanses * Hardened metal frames *
No non-sense guarantes.
FHEE — limited time only —deluze velour
lined case with sach pair of glasses
ordered (a $3.00 value). Credit cards
accepted. Dealer inguiries invited.

NOTICE: Don't ba fooled by
imitations .'Ihmglmql;
exclusively for U.5. Optics . To make
sure you the best, order now and if
not complately satisfied return for
refund within 30 daye. *Coprmats 1982 US Dpuea™

Only

e = 5295
Sale
$6.95

World Famous Pilot's Glasses
Thess precision flight glasses are now
available to the publsc for only 3795 1 you
could buy them elsewhere, they'd probably
cost you over F20.00 #20P available in gold
or mivar rame. A $20.00 valus only 5395 g¢ e
Twa PaaEd for St Si200

Omnly

Sale
$8.50

Aviator Teardrop Flight Glasses
Flamble cable temples. ®#30A gold ime
only. A $30.00 value only 3595 ¢5 s
& pairs for SH800. 515 0o

Frofessional Driving & Shooting Glassss

Widas angle ambar lans hnth‘l-nl wisikility,

#30D gold trame only. A 53000 value only
g1 2 5aSH0T5, 2 pairs for 33800 508 00

FIRSTHAND REPORT: DODGE DAYTONA

(Continued from page 58)

fuel injection system plus a Gar-
rett AiResearch TO-3 turbo-
charger that raises horsepower to
142 at 5,600 rpm and torque to
160 at 3,200. The turbo’s center
bearing is water-cooled to help
prevent bearing seizure—long a
turbo weak point. Dished pistons
in the turbocharged engine lower
compression from 9.1;1 to B.0:1,
which means the turbo will bum
unleaded regular, while the TBI
2.2 needs premium. A knock sen-
sor retards timing to prevent
engine damage.

Turbo boost comes in at a low
1,200 rpm and jumps to 7.2 p.s.i.
at just over 2,000 rpm. A waste-
gate holds pressure to 7.5 p.s.L
right up to the 6,000 rpm red-
line.

The system works very well, Thera's
virtually no turbo lag, and power comes
on like turning a tap—smooth and lots
of it, vary much like a small V8.

Speedy 0-to-80 times

With this much power on tap, it's no
wonder that O-to-60 times are consis-
tently in the B- to 9-second range,
which puts the Laser/Daytona right up
there with the Porsche 944, Camaro
Z28 and others in that league.

Despite the power, we could barely
feel any torque steer. One thing that
keeps torque steer in check is the use of
equal-length axle shafts—a trick ac-
complished by shortening the jointed
right axle via an extension from the dif-
ferential. This extension rides in a car-

Chrysler has gone the complete electronics
route with dashboard and most instruments.
Synthesized voice has 15-second delay.

rier bearing and only then drives the
right axle,

The suspension and structural endgi-
neers have done a fine job of taming the
61/39 weight distribution, and that's no
easy trick.

We drove these cars to their limits. It
would take a very careless driver to get
in trouble with the Laser/Daytona.
They're very forgiving, very communi-
cative in the way they tell you where
they are and what they're going to do in
hard cornering. They're extremely re-
sponsive to steering inputs and, in
short, you don't have to go through a
Bondurant course to have fun with
these automobiles. Of course, it can't
hurt.

An optional handling package in-

To order your U5, Optics™ sunglasses, send
chack or money order ta UL, Optics,™ Dapt. 263,
PO Box 14208, Atlanta, Georgia 30324 Credn
card customars ploase hil in card # and Exp date

QUANTITY | MODEL »| GOLD | SILVER | FRICE
0P
304 X
= W00 X
Add Pestage, Handling, and Insurance
51.00 par pair
Todal

Cradit card orders may call 1-404-252-0703

Visa o Master Charge Eap Dato
Mame

Atk rean

Cuy State Zip

FREE case with each pair.
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ENGINE

TRANSVERSELY MOLUINTED, 2.2-LITER,
SOHC, INLINE FOUR, ELECTROMNICALLY
FUEL MUECTED, DRIVING FRONT WHEELS

HORSEPOWVER: 9B i 5.200
TORCHLIE: 119 @ 2,800

TIRES

DIMENSIONS [IN.]
WHEELBASE: 37.1

SPECIFICATIONS—DAYTONA AND LASER

WEIGHT
2451 POUNDS

18570 ®14 STEEL-BELTED

OVERALL LENGTH 1750 RACMALS STAMNDIARLY
HEGHT: 52.0 195080 RIS GOODYEAR
WIDTH: 9.3 EAGLE GTs OPTIONAL

TRANSMISSIONS

BAAMNUIAL FIVE-SPEED OR
ALITOMATIC THREE-SPEED

STEERING:
RACK AND PIMION,
POVWVER ASSISTED

SLISPEMEION
DAL PATH MOUNT
BO-STRLUT FROMT,
CIOdL SPRING REAR.
GAS-PRESSURIZED SHOCKS
BRAKES:

VENTED FROMT DECS,
SELF-ADULETING REAR DRLMAS

Basic K-car platforrn has been improved to accommodate added horsepower and
upgraded suspension. The 195 tires are biggest Chrysler has put on & front-drive car.
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cludes Goodyear Eagle GT P185/60R15
tires on Western's Swiss-cheese 156
alloy wheels. The tires alone make a big
difference over the standard P185/
TOR14s. Other suspension goodies in-
clude considerably higher spring rates
than the K-cars, stiffer stabilizer bars
and bushings, gas-filled struts and
shocks, plus progressive jounce bum-
pers.

Power steering is basically the K's
rack and pinion, but cut from a 22:1
manual ratio to 14:1 with power assist.
A high-output pump along with better
valving give the G-cars faster back-and-
forth response—great for slaloming.
There's also encugh road feel and pre-
cision to make driving in traffic a safe
pleasure.

Braking is another of the G's strong
points. We made several smoking panic
stops, but had no trouble keeping the

Despite a severe front-weight bias, the
Laser/Daytona handies quite well and can
genarate considerable cormering force.

tires from locking up. Twin proportion-
ing valves in the brake system make it
nearly impossible to lock up only the
rear wheels. Stops were short, straight
and fade-free.

We did find the Laser/Daytona’s shift
mechanism lacking a bit in precision.
The shifter takes some getting used to,
and we sometimes found ourself going
into FIFTH when we meant to hit
THIRD.

Space Shuttle electronics

The standard Laser and Daytona
come with conventional instruments:
round tach and speedo plus four work-
ing gauges. The XE goes the digital
electronics route, and if you emjoy
Space Shuttle gadgetry, you're going 1o
love the Laser XE. You can order the XE
electronic panel optionally in any G-car,
along with Chrysler's other monitors,
voice synthesizer, graphic message
center and electronic navigator.

In Chrysler E-cars and others, we
used to be annoyed by the synthesized
voice, which would tell us to buckle up
or close the door even as we were doing
those things. This newer version of the
voice waits 15 seconds, and if you've
already slammed the door or buckled
up, it stays quiet.

Being derivatives of the K-car family,
the LaserDaytona are front-wheel-
drive, unit-bodied, four-place sport
coupés that Chrysler Corp. will offer in
several different forms when they goon

POPULAR MECHAMNICS « JULY 1983

sale October 1. Chrysler's Laser version
comes in two equipment levels—the
standard Laser and up-option Laser XE.
Dodge offers the Daytona in three dif-
ferent equipment levels—the base
Daytona, Daytona Turbo and Daytona
Turba Z.

The car abounds with well thought
out little details. Somebody deserves a
big bonus for fighting to keep those all-
important little things—the air horns,
backlight sunvisors, split folding rear
seats, the tennis net ahead of the cargo
deck, tie-down straps, clutch-foot rest
{or brace for hard comering) and the

low brake pedal for heeltoe driving.

Actually, we could find only a couple
of tiny things wrong with the G-cars,
and we're nit-picking. One is weiling
glare in the windshield. The other is the
analog tachometer on the digital instru-
ment panel. It's too small.

What they've done

Chrysler's two new G-cars take the
K-car about as far as it'll go in terms of
performance, handling and looks. The
transformation wasn’t easy. But if the
cars we drove are any indication, the
effort was well worth it. ™

pe——

TOF READ
12 1t
STANLEY

ER T

R

The measure of lasting quality:

When you buy o
tape rule, you can
be sure it will read
inches and feet. But
in mony cases, thot's
all you can be sure of.
Unless it's a Stanley
Powerlock® tape rule.

Powerlock tapes
are built with qual-
ity that lasts, Thay
offer you features
you can’t find in
ordinary locking

tapes. & DuPant

Mylar® coated
blade, for durability,
A Tru-zero hoak, for
precision measur-
ing. Eosy-to-read
blode graphics. And
on some models,
patented speed con-
trol brake cams, for
decreased whiplash
and longer tape life,
Stanley Powerlock
tape rules are avail-
able in a wide range
of lengths and widths,

For inside measure-
ments, there's even
a top-reading Power-
lock rule —the only
tape rule of its kind.
For twenty years,
Powerlock topes have
been the Bodge of
the Professional,™ and
with good reason. They
don’t just measure,
They measure up.

STANLEY
helps you do things right



NEW SPEAKERS
Continued from 78

deliver exact musical reproduction. The
panel is far from a simple, rectangular
block. Instead, it is carefully shaped
and designed to reproduce a range of
sound frequencies as good as or better
than most paper-cone speakers.

The SM 280 is a two-section speaker.
The bottom part delivers the bass and
midrange frequencies. The top section
sounds the high notes. The wvoice coils
are placed at strategic spots on the
shaped diaphragm. Their magnet/pole
piece arrangements, just as in common
speaker technology, convert the incom-
ing electrical voltages to mechanical
movement. In this case, they move
built-in bobbins or acoustic hammers.
These hammers, rather than driving a
paper cone, transfer sound impulses to
the Soniflex diaphragm. Other areas
are vibrated by piezoelectric drivers.

The sound travels through the dia-
phragm, causing it to pulsate and make
sound waves. At this point, it is the
shaping of the diaphragm that deter-
mines the way these sound waves are
reproduced as frequency. Round cut-
outs on the diaphragm serve as
mechanical crossovers and cause differ-
ent areas of the panel to vibrate the dif-
ferent notes.

Because it is a two-sided panel,
sound flows from the front and back of
the speaker. This omnipolar dispersion
results in excellent stereo imaging. We
heard superb stereo sound in every
area of an average-sized living room.

Of course, speakers with cones are
here o stay. Or are they? We asked one
of the many companies which makes
driver/fcone speakers—Epicure Inc.
The firm told us it will continue using
conventional materials and technology.
Epicure pointed out that the latest,
most respected British and Japanesa

research on speaker design focuses
solely on driver/cone technology.

While Epicure agreed that the sur-
round effect of the BES speakers allows
the listener freedom to move about the
room, it maintains that placement of
the BES speakers is far more critical
than with normal speakers.

As usual, the final analysis of a
speaker’'s worth is in the listener’'s ear.
The BES speakers (at $550 apiece)
deliver the most impressive stereo
sound that we have ever heard outside
of a live concert. While positioning of
the speakers in relation to draperies
and doorways did affect the sound,
once in place, the SM 280s had a purity
of sound that an audiophile could enjoy
from many points within the listening
room.

If you are thinking of adding ultra-
high-class speakers to your audio sys-
tem, audition these. They could be your
speaker of choice. ™

How Havoline Supreme’s 9 additives
help you get the most out of your car.

Proven protection up front. Backed by improved mileage.

Havoline Supreme with
Texaco-developed additives,
including a built-in friction
fighter, protects engines
against wear, rust, and bearing
corrosion—and helps prevent
acid, sludge, and varnish
depaosits.

What's more, Havolines
multigrade rating offers
wide-temperature range
convenience for vear-round
protection.

Havoline’s protection
is proven.

The final test of a motor oil

comes under actual driving

conditions.
Havoline Supreme
has proven it
delivers the kind of |
protection needed
in tough, high-
speed state trooper
cars and severe
stop- and-go
driving in New York City taxis,

Havoline helps save
gasoline.

Fuel economy tests proved it
Compared to a conventional
maotor oil, Havoline Supreme,
with its special friction-fighting
additive, helps save gasoline.

Havoline is
diesel tested.
If you own a
diesel, we have
good news.,
Havoline 10%-30
has the API-SF/CC
rating required by
most engines like
vours. And its been
proven in punishing diesel-
powered taxis.

Engine protection and
improved mileage.
They come together.
Thanks to Havoline
Supreme.
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TECHNOLOGY
UPDATE

SEARCHLIGHT
j CAMERA

POWER |
SOURCE |

_ROBOTICS

A bomb squad cop on wheels

n the day we visited New York 5 bomb
sqQuad, the team’s newest member had
Just wrapped up a hair-rasing Case by remow
ing a suspected bornb from a street comer. As
the rest of the bomib squad members walked
back 1o their cars, the new guy rolied back 1o
his truck. folded himself up. and waited
patienty for his next assigrment.
Antisocial? No. This squad mem-
ber is a remate-controlied ma-
chine with a robot anm.

The Canadian-built Pedsco
Mark-3 unit, which costs about
520,000, phugs into any wall out-
let or works off is own 12-volt
battenes. It's a simply constructed
device (hat New Yok City 15 non
using 1o help answer an estimat-
ed 7.000 bomb scares per year,

A human cop, working cor-
trois on a remaote dolly and seeing
on a TV screen what the Mark-3 “sees”
through its 360-degree-pan video camerd, car
iower the am on il pReumatc boom and
remotely close the hand on any suspect pudk
age. The package is camied © a specially

equipped bomb truck, The Mark-3—New
York now owns four—will also be used Dy
the Emergency Service Div., which answers
calls for evenything from burming cars (0 hos-
lage Siuatons.

REMOTE
CONTROL
HAMND

WATER
CANNON
SPOOL

Ped:mMark-]wﬂtcmptkupmmmmmmanﬂwnmg;huﬂ't
auto fires. The $20,000 remote-controlled device has television eyes and a searchiight.

NN ENERGY

Fusion power People mover
goes compact needs a name
menca’s first full-scale fu- niversity of Minnesola engi-
sion reactor, Tokamak, neer ). Edward Anderson
began operating last December 5 seeking a patent and a name
at Princetan  University,  This for his new pegple-mover sys-
year, with Tokamak still in oper- tem. Lightweight composite,

three-passenger peoplie-movers
would be computer gperated
along a namow-gauge rail. The
cars, parked on rail cul-de-sacs,
would be passenger-activated

ation, Princelon began running
a downsized version. The com-
pact  model—Spheromak—
with its diameter of 7 feet i
about one-fifth the size of Toka-

J. Edward Anderson with

mak. In fusion, atoms ae dmven
together o form heavier ele-
ments and energy—rmaore en-
ergy than needed to stan the
process. Compact models will

ervergy.

POPULAR MECHANICS « JULY 1983

Spheromak, the economy fusion
cut the cost of producing fusion reactor, has smaller magnets, fu-

sion chamber, vacuum system.

with a magnetic card. If you
have a name for this System,
submnit it to Anderson at the University of Minnesota, Minneapolis,
Minn. 55455. Anderson 3ays his system would cost about 58 million
per mile to build, which is somewhat cheaper than a sireetcar system
and only about |4 percent of the cost of Houston's elevated train
SYSIEMM NOW Lnder constnuction

-:mmwhrpmphmﬂng.

121



ENGINE-.

LOW PRESSURE

HIGH PRESSURE
BELOW WING

DRIVIMG ROTOR

" PIVOTED
TURBOFEANE o pyaTOR

CREW QUARTERS
N STATIONARY
HUB [LARGER
VERSIONS)

next time you ook up in the sky and think you see a flying
saucer, it just might be the real thing—though not filled with
litthe green men from Mars. Twio serious flying saucer concepis under
development here on our own planet may point the way [ exciting
new shapes in commercial and recreational aviation, Both are VTOL-
type aircralt, permitting vertical takeoffs and landings night in your
own back yard. Unlike heficopters, however, they use small, ducted-
fan props for lift and propulsion, saving the cost and complexity of
huge, ungainty rotor blades.

The Turboplane |above, lef] i the creation of Austrian imaentor
Heinz Jordan. In its present fom, its a whirding, doughnut-shaped
wing. about 3 feet in diameter. that looks hke an ovengrown, motor-
ized Frisbee. Though only a radic-controlled model, IS 3 protolype
for much larger, man-camying versions. A small, horizontal propefler
draws air down through an opening in the center, creating a high-
| speed. low-pressure flow over the wing and a low-speed, high-

N AEROSPACE
' Thrustworthy ions

ater this year, a Titan-rocket-
launched satellne, on an earh
resources mission, will use an engine
never tned outside a lab. The Hughes lon
Thruster Engine will be used o make
stight changes in the satelite’s attitude
once in orbit. The thruster uses a solar
battery to bulld up a charge in an elec-
tron gun that fires 3 sream of elecrons
through mercury gas, knocking free other
electrons. As electrons fly out the cam-
bered thrusier, the sateflite moves in the

New flying saucers: Freaky and far out, but maybe for real

pressure flow under iL At the same time, a controllable-pitch rotor
attached o the rim spins the circular wing like a oy pinwheel A
second, fixed rotor, with reverse-pitch vanes, exers a countermotating
force on the central hub to keep it from wming, thus eliminating the:
need for an anti-iorque il rotor such as the ones helicopters
require.

The upward force of high-pressure air below the wing, the down-
ward force of the ducted airstream, and the gyrascopc effect of the
spinning ring all combine o produce temendous [fL thiust and
directional stability

Like a helicopter, the saucer is upped shghtly downward for for-
ward flight. but requires no complicated cyclic or coliective pitch con-
trols. A Lail rudder steers the craft, while a pivoted fonward vane acis as
an efevator for pitch control. Far fast maneuvers, the spinning rng can
be slowed down through the adjustable-pitch rotor to lessen its gyro-
scopic resistance o tumns. If the engine fails, the prop continues to

att & Whitney's hwio newest

Jet engines, the PAM000 and
the PW2037, promise 1o cut the
cost of running an airline. Both
have fewer moving pars than their
predecessors, culting maintenance
costs. And both deliver up to 7 per-
cenl bemer mileage than PEW
engines of similar size. The 2037 /
wias certified for the Boeing 757 135l praes & Whitney's PU/2037 sips
December. The 4000 will be ready  fuel, has fewer moving parts.
for certification in 1986,

‘n

opposite  direction, lon  thrusters may
someday make space ravel as cheap a8 g
solar energy. used only In

iuzz

Editor: Dennis Eskow
Contributors: Shaldon Gallager, Alcestis R, Oberg, Allan Lundall,
Ganwan Marie Haugen, Frank A. Tinker, Franklyn Peterson
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AN ALTERNATIVES

EIXED ANTI-
_SWIRL VANES
/ SMOOTH

AIRFLOW

WANKEL -
ENGINE
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VAMNES STHAIGHT

FOR VERTICAL THRUST

VANES
ANGLED

_~BACK FOR
& FORWARD

-

autoratate, providing sufficient It 10 make a safe, emengency landing
like an autogqyro

The unusual Turboplane configuralion 1S Said o have 3 potential
payioad capacty of more than hwvice that of cument heaw-lift hel
copters of comparable power. In full-scale produthion VETSIonNs Crew
QUANETS, PASSENCEr ACCOMMOdations and cango space will be focaied
in the cerntial, siationarny hub. In the meantime, the prototype Turbo
plane will be soid as an R'C model for hobbyists. The price is about
5200, less engine and radio control, from Ferdinand Kristofl, Austrian
Investrment Counsel, 11256 North Swan Rd., Tucson, Asiz. B5712

Another saucer-like design is the XM-5 Commuter [abowe, right), a
futunstic, four-seat aenial runabout that colld be a moviernaker's prop
for a film like 5tar Wars. Concewed by Dr. Paul Moller, 2 Calformia
professor of agronautical engineering. it's capable of making venical
takeoffs and landings, but once aloft, Mies much like a conventional
sports plane. Unlike the ratary-wing Turboplane, it does not spin like a
top, but has a fixed, aiffoil-shaped fuselage fitted with a bubble can-
opy and a rakish-looking, mple-finned tail. Eight 36-hp Warkel-type

Underground courses

E—»glneenng has gone underground at the
University of Minnesota. The school’s

engineenng lab just completed its first semes-
ter in a si-story underground Duilding that
houses classrooms and siudios for drawing
and modeimaking. The building's roof and
cooling system stick up out of the ground, The
builders say it cost 10 percent less o complere
the structure than it would have for the same
space above ground, It also cost far less (o
heat and cool since the sumounding glacial
rock and lirmestone maintain local lemperature
at a constant 55°F. Solar panels provide the
littie heat needed 10 give the building some
hot water, Light is all electnic,

POPULAR MECHANICS » JULY 1983

PM arc Dean Ellis

Engenes, dming small, ducted-fan props around the rm, provide 3
iotal of 288 hp for speeds up o 215 mph

Advantages claimed for the muliprop aray ane hghly sensitive
conrml response, self-canceling orgue, smplified engine mainte-
nance and the secunty of redundant poesr, The cralt will continue to
iy it ary four of it eight engines disabied and can even land safely
o fwo.

Rows of compurer-controtied houvers in each duct which work like
Venetian blinds, can be angled to direct the airstream dowmward for
vertical thrust or reanaard for fonwand thrust Used differentially on
opposite sides, they akso steer the craft at low hover speeds when
there is litthe of no aiflow over the control sufaces. At high speeds,
dual-function elevons in the il operate collectvely as elevators for
pitch contral and  differentially as ailerons for roll cortrol.

Approximately 15 feet in diameter and made of molded fibenglass
parts, the exotic XM-5 will be availabie in kit form Later this year. The
anticipated price 15 around 525,000 from Maller Corp, 1222 Research
Park Dr., Davis, Calif. 95616

il .

Onily roof and cooling system are above ground on Minnesota's six-story engineering lab.
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s INVENTIONS
Artificial gill will help divers

an’s ability towork and e beneath the

sea has always been severely limited

by his lungs But Howsion heat surgeon

Amold Lande has imvented equipment that
could change the situaton drasucally,

The diver has a tiny hole put in his throat in

a Simpie medical procedure 1o aliow a trache-

al catheter 1o be insermed. Other holes in the

groin area aliow for tubes o run from a vein

and an artery 0 a backpack qgill. These holes

camy out used, or deoxygenated, blood and

bring in axygen-rich biood, The diver's nose is

| plugged and his lungs and sinuses filled with

owygen-iich Nuocarbon,

The fuorocarbon flows in and out of the
lurgs with help from a liquid respirator. Used
fluorocarbon is shunted to a sea scooter
equipped with a chemical scrubber 1o remave

| carbon-dlicxide and 1o add coggen. Extra owy-

gen comes through the groin tubes, which
camy used blogd into the gill for scrubbing and
send renewed blood back into the body. The
dual supplies give a human all his oxygen
needs for a full day’s work, which will cut the
cost of undersea labaor,

Sight flight takes off

wren Project Orbis's DC-8 jet takes off,
the hopes of thousands of people

around the world go soarng. The jetlines
tumed eye hospial was donated by United
Airlines (o Project Orbis last year, After a year in
operation, the flying eye hospital has tanded in
27 cities in Latn Amenca, Africa, Asia and

| Ewrope With a small but sophisticated operal-

ing room, X-ray facilities and classroom, Ovbis
has a dual mission—I{o bring advanced eye

surgery techniques o peophe in remote loca-
tions and o wain ocphthalmologists in new
surgical rechnigues.

The surgical area includes scoves of tools for
delicate microsungeny, permiming Orbis’s head
surgeon and two residents (o perform opera-
nons [0 remove Calaracts and repair damaged
nene tssue. Orbis expects 1o make a substan-
fial dent in the numiber of people wordwide
wilh sight-threatening ilinesses.

Using microsurglcal tools,
doctors can bring ad-
vanced eye tech-
nigues to remote parts of
the qe:négm aboard the
Pr s flying eye
hospital. a DC-8 et (in-
set]. in its first year, Orbis
landed In 27 citles.

Wha#ndmhmmmhﬂ:w:m

BN MILITARY

Super jumper

McDonneill Douglas Model 279-3 flles twice
as fast as Harrier and can take off vertically.

cDonnell Douglas, which makes the

AN-B VISTOL Hamier jets, is testing a
new kind of jump jet this summer, Designated
Model 279-3, the craft flies twice the speed of
sound, about double the Hamer's top speed
of 692 mies per hour. A high-thust plenum
chamber engine has a maneuverabie nozzle,
capable of giving the jet vertical lift First test
flights are being run at NASA's Ames research
center i Palg Alto, Calif. The Navwy and Air
Force have shown an ingerest in the oraft
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WATCHES

(Continued from page 78}

and infrawave door unlocking transmit-
ter, slides in, buckles up and takes off.
Reaching his home, Tock pulls mo-
rosely into his garage, enters his living
roomn and checks the time on his
Edmund Jogger watch (33,218). He
drifts off to sleep watching a rerun of
60 Minutes on his Seiko TV watch.
Okay, so that was a little farfetched.
No one would own and wear all those
watches. The point we're making,
though, is very real. All those watches
with all those functions exist today.

Imagination takes over

This axplosion in watch technology
is, of course, due to the advent of the
microchip and of integrated circuitry
much like you would find inside an
expensive computer. Now that it is pos-
sible to fit literally thousands of transis-
tors within a watch case, designers are
able to give imagination full rein.

We were particularly impressed by
the memory watches. While you can
indeed use these to enter a phone num-
ber, they have many other uses. How
many times has someone given you a
guick address or name and you wished
you had just one sheet of paper handy?
With a memory watch, you're always
ready to “write” something down.
These watches range in cost from about
$20 for Marcel's No. 731 to approxi-
mataly $45 for the Edmund 33,217,

The FM sterso waiches all daliver
amazingly good sound. The power sup-
plies are light and no bigger than an
old-styla hearing aid, so they fit invisi-
bly in a pocket. The headphones, of the
kind made popular by Walkman-style
radio, are light and comfortable. The
Marcel watch (757) has the best on-
face tuning dial-—easy to grasp and
smooth to tum. These FM stereo
watches cost from $20 to $30.

Sports-minded people should find
many of these watches useful. The
watches that time sporting events, like
Seiko’s Rallye Timer and Sports Timer,
also keep track of your jogging pace.

Sports watches can be found in all
price ranges, from Timex's $27.95 tim-
er to Seiko's $124 Sports Timer. Price
depends mostly on such factors as
material used in the case and band.

Of course, the calculator watches are
the most versatile for most people. The
ability to have a complete calculator
within reach at all times is quite handy.
While most feature a face full of but-
tons, we were gquite imprassed by
Casio’s touch-sensitive, flat display.

Calculator watches are all available
for approximately $25 list. The list
prices, howevar, are only suggestad.

The question arises—particularly
when you consider watches that take

126

your pulse, measure your tempearature
or even show you a TV program—are
these just gimmicks?

We called a number of well-known
companies in the watch manufacturing
field. We found that many of the com-
panies that made watches in the most
expensive jewelry store categories
want far out of their way to avoid man-
ufacturing watches such as these.

“"We make watches,” one represen-
tative of a high-end watch company
told us, “not toys.” He seemed miffed
that we had even thought to call him.

This, we think, is snobbery. For if
there is any one thing that all of these

watches seem to have in common, it is
that they keep almost parfect time even
if their bands are made of alloy and
they have no diamonds.

With solid-state electronics, even the
least expensive watches can give you
amazingly accurate timepiece perfor-
mance—as accurate as that achieved
by more expensive watches before they
miniaturized the transistor.

So if you need a watch or two, give
some thought to the less mundane
models shown here. They're fun,
they're accurate and they re amazing in
their own right. By the way, do you
have the right time? P

* o

-

o,
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HELICOPTER

{Continued from page 75)

lines and alter course to let ships
pass.

Om the third day, we made an emer-
gency landing at Koartac, a remote
Eskimo village. The fuel transfer pump
had malfunctioned, jettisoning most of
our fuel. Surprisingly, the Eskimo chief
had two barrels of fuel in his back yard.
After pumping the fuel on board by
hand, we paid him with a Shell credit
card. (The chief was convinced the ofl
company would accept Perot's make-
shift bill.—Ed.)

While heading to Greenland, we flew
over our first stretch of open water, the
Labrador Sea. | began to wonder what
it would be like if our fuel pump mal-
functioned again. A man can only sur-
vive for a few minutes in these freezing
waters. Fortunately, we were wearing
Air Force survival suits designed to
keep us alive for 24 hours.

Crossing the Greenland icecap was
spectacular. There was nothing but flat,
smooth ice from horizon to horizon.
While landing on the icecap, the tem-
perature, wind and lack of scenery
made me feel like I was on another
planet.

Mr. Goodwrench wants to help
vou save. Even if you need
an engine. Or a transmission.

I'm nol made of monay. And | C
ench no
it of their
xample, there
Andthere'sa G

to tough hh-"l 50 _!|I1I'J|ji ds

And Mr. Goodwrench doas first-clas

5 mechanical work. He has that

» right tools and

equipmeant o do the job nght. It all counts

So h.eep thal greal GM feﬁhng with genuine GM parls &
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We made it across the North Atlantic
to Sumburgh in the Shetland I[slands.
That night, sleeping was difficult. An
arm-wrastling championship was being
conducted in the town's only bar right
balow.

Taking the lead

The next day we chased sheep over
the Scottish countryside while en route
to London, where we overtook Dick
Smith in his Bell Jet Ranger (he had
scheduled too many stopovers). Now
we knew we would be the first men to
circle the globe in a helicopter. We
quickly flew to France, then south over
the Mediterranean into Egypt, where
both the scenery and political climate
began to change. The army greeted us
in Luxor when we were forced to make
an unscheduled stop for fuel.

Soldiers surrounded the helicopter. 1
began to relax when | realized all they
wanted were cigarets and candy bars.
But their supariors were not as easy to
pleass. Our stay in Egypt ended only
when we paid several “surcharges” to
the appropriate officials. If we landed in
Iran, it would take more than money,
cigarats and candy bars to get us out.
Jay wanted to land to get his picture
taken. but 1 convinced him it wasn't a
good idea, since he's still a wanted man
in that country.

We amrived in India to another mili-
tary welcome. The Indian Air Force
was upset because we didn't follow
their assigned air route. They wanted
us to fly 850 miles to Delhi without
stopping. Our range was only 750
miles.

Fake position and altitude reports
didn't fool the Indian air traffic control-
lers. Realizing that the controllers were
getting suspicious of our position, we
threw all our maps out the window,
Our story was simple—we got lost.
Pleas of ignorance, three letters of apal-
ogy and a promise never to return got
ug back into the air.

Guns and interrogations
We ran into thunderstorms over Bur-
ma and had to make an unscheduled
stop in Mergui. The tower refused to let
us land, but we had no choice—we
needed fusl The Burmese army
greeted us with automatic weapons
and conducted individual interroga-
tions. Amazingly, our stories matched. |
was taken downtown by armed escorts
to exchange enough money to buy fuel.
| wondered if 1 would see Jay and the
Spirit of Texas again. Forty-five
minutes later, I returned and found a
Burmese colonel sitting in the helicop-
ter with Jay. The colonel was wearing a
Spirit of Texas baseball cap and smok-
ing cigarets.
On the 18th day, we landed at Clark
(Fleasa tum to page 128)
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For one-third of what

Easily.

It's the Mufflow system. Which includes
the Mufflow muffler and tailpipe. Plus all
the hardware and easy instructions.

So you can install it with ease. Even if you've
never installed a muffler and pipe before.

Because Mufflow requires no special skill,
MNo special tools.

So ask for Mufflow Original equipment
quality that's tops in every detail.
Now at rock bottom prices.

Mufflow makes it easy.

For information contact: Thrush Inc., Marketing Dept., 172 Bethnidge Rd., Rexdale, Ontario. MOW SE2
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HELICOPTER

{Continued from page 127)

Air Base in the Philippines. We enjoyed
all the comforts of homs: football
games, steaks and country music. We
had only one problem—Typhoon Ken.
The typhoon was threatening to delay
our trip. If we stayed too long at Clark,
the Spirit of Texas would be grounded.
We gambled on flying ahead of this
menace. Our helicopter passed through
the western edge of the storm. Battling
50-knot head winds, it was a slow trip
to Taiwan. To stay ahead of the
typhoon, we arrived in Japan one day
early.

The next big challenge was crossing
the North Pacific. For three days, we
waited in Kushiro, Japan, for the
McKinley to reach the rendezvous point
(48-04N, 159-12E). During that time,
we discussed the techniques for land-
ing on ships, practiced emergency pro-
cedures and privately wondered if we
could find the McKinley in the middle
of the Pacific.

On September 26 at 2 am., we
started east in pursuit of the McKinley,
750 miles away. Typhoon Ken had
caught us again. We took off with 500-
foot ceilings and rain. Ewvery 30
minutes, we made radio contact with
the ship. We started receiving the non-
directional beacon from the McKinley,
230 nautical miles from our rendezvous
point.

Minor damage

The luck of the Spirt of Texas held.
At 0014 Greenwich Mean Time on Sep-
tember 28, we landed on the heaving
deck of the McKinley with only minor
damage to the helicopter—a few rivets
were jarred loose. Refueling took 30
minutes. Jay and [ didn't want to get
seasick so we took off quickly. Head
winds caused by the typhoon slowed
our ground speed on the second leg of
the Pacific crossing. and confused our
fuel calculations. Again, cur luck pre-
vailed and the winds changed. After
fiying 1,400 miles in 14 hours and 30
minutas, we landed on the island of
Shemya, Alaska. Only 15 minutes of
fuel remained.

Leaving Shemya, we fought fog, rain
and icing as we rushed back to Dallas,
determined to complete our trip within
30 days. We arrived home safely on
September 30—29 days, three hours
and eight minutes after takeoff. We had
flown 22 of the last 24 hours to reach
our goal. (Dick Smith finished his voy-
age as expected in the first week of
October.—Ed.)

The trip was an all-American under-
taking: American helicopter, American
avionics and an American crew. It once
again proved ‘this country is the world
leader in aviation. ™
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OLD-FASHIONED PORCH SWING

(Continued from page 95)

After cutting half-laps in seat-frame nail-
ers (0), tape them back-to-back for uni-
form contour cuts with a band saw.

Wide belt sander flattans coOncave curves
on seat nailers () where slats will join.
Use narrower sander in convex areas.

Feather board clamped to saw table is
used to hold stock against fence while
cunting dadoes in frame members.

nailers (O) actually have a series of flats
in their top surfaces that will enable the
seat slats (B) to lay flat when in posi-
tion. Usa either a band or scroll saw to
cut the contours into the seat frame
nailers. Lay out the positions for the
slats on the nailers, then create flat sur-
faces for sach slat by sanding. A belt
sander can be used on the convex sec-
tions, but a narrow belt sander or hand
sanding will be necessary on the con-
cave sections.

Rip the stock for the back frame top
and bottom (D and E) and the seat
frame front (C), and cut the pieces to
length. Note that the top of the seat

POPULAR MECHANICS = JULY 1953

Tape together stock for back frame sides
(N} to cut matching joints for the back
frame top and bottom (D and E).

b | LN

Half-lsp joints, glued and clamped wh.[i'n-
curing, require no screws. Hagged ends
are cut off after joints strengthen.

Aftar spotting and boring plug recesses
in frame members, assemble temporarily
and bore screw pilot holes as shown.

front frame (C) should be beveled as
shown in the side assembly view on
page 95.

Next, cut dadoes in the back frame
top and bottom (D and E) for the back
slats. Since it'll be extremely difficult to
install the slats if any of the pieces have
a slight bow or twist, it's advisable to
cut the dadoes a hair wide so the slats
will fit with a slight amount of play.

Mark the screw hole centers in the
top and bottom pieces for the back
frame (D and E) and in the seat frame
front (C). Then bore “-in.-dia. holes ¥4
in. deap for plug recesses (see plug

(Please tum to page 130)
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LOCK-EASE®
GRAPHITED
LOCK FLUID-

Keeps all locks work-
ing smoothly year
'round. Seals out
moisture, protacts
against freezing and
rust. Frees frozen
and stuck locks.
3.,5-0z, aerosol with
snorkel; 3.4 oz. can.

SIL-GLYDE®

LUBRICATING |
COMPOUND

Here is your answer |
for lubricating almost |
any surface, Sil-
Glyde™ is safe to use
on rubber, metal,
wood and glass., If's
weatherproof, too.
Performs from 20°
below zero. Greal for
autos, home and
spors equipment.

.
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' AGS" DRIPLESS OIL

THE“"EVERYTHING LUBRICANT"
THAT STAYS PUT—WON'T
RUN _OUT.

o

Penetrates, loosens
rust, lubricates, dries
wet surfaces, rust-
proofs. It's the best
for hinges, flexible
cables, fittings,
mowers, bicycles,
fans, sewing ma-
chings, guns, reals,
and many other
Home- Car- Boat-
Sports and Shop ap-
plications. 3.4-0z.
oilar; 3.5-0z.
aerosol,

Available wherever fine automotive
@ and hardware products are sold.

American Grease Stick Co.
Muskagon, Michigan 49443

mCE |

|

129



SUBURBAN

GARDENERS:

_ At Last! A Small Tiller
That Works!

Forget about big,
clumsy yank-you-along
tillers forewver!

The Mantiz tills a
sensible 6"°-9" wide
(not 20" or more like
big tillers), Mantis
weighs just 20 Ibs. (not
200 to 300 lbs.). Mantis'
tines are so rugged
they're warranted

unbreakable for life. ..

Mantis’ engine is so
"nui'nEEF'n'lllﬂ durable we give you a

litetime replacement

agreemeant. Mantis' tines go through
tough soil like a chain saw goes through
wood. No jerking, no yanking you
along...and Mantis turns on a dime!

Put the fun back in gardening

SEND TODAY FOR FREE INFORMATION!

= p—

For more infformaton write
Mantis Manufscturing Co.
2651 Hunbngdon Pike Depl. 260
Hunlingdon Valley. PA 1 3006

Mame
Address
City

State
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Planer Molier Saw
"TOOLS

Power
Feed

Mow you can use this ONE power-feed shop to furn
rough lumber into moidings, frim, flooring, furniture
—ALL popular patierms. RIP-PLANE-MOLD . . . sepa-
rately or all at once with a single motor, Low Cost
.« . You can own this power tool for only $58 down.

30-Day FREE Trial! cxSoime macrs
NO OBLIGATION-NO SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELEAW CO.
TODAY! "’

Foley-Beisaw Co.

80259 Field Bidg.

Kanzas City. Ma. 6411
Plum send me complete facts about
PLANER - MOLDER - SAW and
details about 30-day trial offer.
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PORCH SWING
{Continued from page 125)

detail, page 95). Use a brad point bit for
this if you have one in order to bore
clean-edged holes. Follow up by boring
the screw body holes in these pisces.
Clamp parts of the back and seat
frame together. Then use a portable
drill o bore the screw body holes into
the side members. While the parts are
assembled temporarily, you should

mark the intersections for the stopped
corner-rounding cuts (at the ends of C).
Disassemble and rebore the holes in
parts C, D and E for the screw shank
diameter.

Small blocks (P1) are inserted to fill
the gaps in the rails between the back
slats (F). Longer blocks (F2) are used to
fill the gaps at the ends of the bottom
and top back frame. Glue the blocks in
place, making sure those in the top are
aligned with the ones in the bottom.

! I-HHUY JIGS I'-'I'JH THIS PROJECT
T b TE I R R T - 3 NOTCHES
PINE, CLAMIP TO —y- THIS POSITION
MADRKBERCH — FOR BACK SLATY
CLEARANCE
CLRVE FOR
ROUTER BIT
POSITION 2-304" i
MNOTCHES HERE
FOR SIDE SLATS — !
s T—

b & b=10T % &= 12"

BACK SLATS

PIACIT NAIL FOR—"
SEOE SLATS

PINE CLEAT
- ZREGD] — — .
Use slat curves cutting jig (above) e - R
with band saw and holding jig to ¥ CLEAT DETAIL
round corners with router. ROUNDING-OVER SLAT EDGES
HOLDING J#G
T DR 34 x 91/ 2 107 PINE PIVOTING BLOCK
PLIYOCD, CLAMP TO III,-
BAND 5AM/ S T Yy ] 1= 34 x 12
\F‘T e / L PINE CLEAT
i -8 II
3 pa ._ H | ~BAND saw BuADE
i A5 I Lt - h 1
rE | 1
Rl 17 T N —~TACK NAIL
=] = al 1 v o
AL E - = .
s gl 4 d L — eiear posmons

FOR SIDE SLATS

CLEAT POSITIONS
FOR BACK SLATS

: A

1

|
E ]

STEP 1- PVOT BLOCK TO
LEFT AND INSERT SLAT

L2 W3 BT |[
PINE CLEAT 3
1i2
> 3¢ L
..-"'-f T

152 o 30 m 2-304"
PINE CLEAT

SLAT CURVES CUTTING NG

N
STEP 2- PIVOT BLOKCK TO
RIGHT AND MAKE CUT

Insert tamiporary fller strip in dadoes of
frame members to guide the router bit
pilot when rounding over cormers.

Spacer blocks glued into dadoes create
martises for slats. Blocks in opposing

membears must align perfectly.
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Cut %e-in. stock to size for the back
slats (F). The simple jig shown in the
drawing (page 130) will make it easy to
cut smooth, uniform curves in the slats.
Set up the holding jig (page 130), and
use a router to round over only the front
corners of the back slats (F). The cor-
ners of the end slats (L) are rounded
over on both sides. Finish-sand all the
parts before assembly.

Slats are first glued only at the bottom.
The top is screwed in place dry. Use mask-
ing tape to nurse slat tops into place.

When glue on slat bottoms has set, fip
swing over, remove unglued top, glue up
mortises and remount top with scraws.

The armrests are fastened last. Note that
all the rounding-over cuts have been
madea before the final assembly.

Glue and screw the seat frame front
{C) to the seat frame nailers (0), then
the back frame bottom (E) to the back
frame sides (H), Attach the partly
assembled back frame to the seat
frame, gluing up the half-lap joints on
parts N and O.

Glue the back slats into the back

{FPlaasa turn to page 132)
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Finder's Fee Paid For
Liguidation Inventories!
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uction. Last year's mod-
als. Economic racassion. Qut-of-
snazon products. Bankrugicy or
other financial problems. Order
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AT BELOW DEALER COST!

1000 watt Portable

Power Generator

wg Toll Frea: 1-A00- 32808089, We
willl pay wou B Tirdhar s fewe Based on
& percentage of the total value of
sales contract, [Oificers and sales
reps of milge. are insligihis for fes. |

Don't let a storm rob YOUR home of
vital electric power! Use this 1000

- 60-cycle
watt generator as a reliable

electric power.

Only 43 pounds!
Easy to carry!
Ideal for hunting,
camping. fishing
L trips . . . for RV or
lake cabin . . . for
electric power
Ll ANYWHERE
you nead it

KAWASAHI
super-quiet 76cc
4-cycle gas engine.

A storm could knock out your electrical power for
hours or days, leaving you groping in the dark, with-
out any cooking facilities. Your furnace motor could
stop, due to downed powaer lines, and leave your fam-
ily shivering and miserabie in the cold!

But. ..you NEVER have to worry . . . when you have
this generator standing by, With two 116V AC out-
lets to plug inte, you can operate lights, TV, electric
blanket. small power tools or kitchen appliances. Of
course you can't run everything st the same time.
But you CAN keap vital functions going, as needed.
Away from home, this 43 |b. generator can add the

rts of electrical power to your campsite in the
wioods or to your family outing by the seashore, [tcan
run your hand power tools in the field or your RV re-
frigarator in the wilderness. And, inwinter, you can usa the
12V DC outlet to bring a “"dead” battery back to life! ¥ou can
run AC and DC items at the SAME time on this generatorl
The 76ec. KAWASAKI] gasoline engine assures you of de-
pendable parformance. (Other components and final as-
sambly are U.5. mada.)
Thera are NO belts or pulleys to slip or replace. NO fuses to
burn out or replace, thanks to automatic reset that providas
overload protection. These are important features whan you
are many miles away from the nearest stores!
® Low noise, spark arrester muffler. USDA approved for use

in national parks, so you can take it on camping trips.
® Two 115V AC outlets and one 12V DC outlet.
® 4-cycle gasoline engine with automatic throttle control.
® Engine axposad for faster cooling and easy maintenance.
Qe voud outside oniginsl 48 states,

One year warranty on parts and lalmr Price susbject 10 changs after $0 days.

Divar 200 authorized sarvice centers | — — T T ——— i——

C.0.M.B. Co. / Lguidstors Dapt. F-48-1186
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PORCH SWING
(Continved from page 131)

frame bottom (E), then slip the unglued
back frame top (D) over the top of the
slats, screwing it into place temporari-
ly. When the glue at the bottom of the
slats has set (about 2 hours), tum the
piece over, remove the frame top (D),
glue up the mortises and screw it back
in place permanently.

Cut four pieces for each arm support
assembly (K1, K2, L and M). After cut-
ting dadoes in parts K1 and K2, cut the
tenons on L and M to fit the dadoes.
Glue the lower tenons on parts L and M

into the lower side frame (K2) only.
When the glue has set, add the upper
sida frame member (K1) without gluing
it.

Hound over all the inside corners on
each side. Glue in the slat spacer blocks
{P1), and follow the same procedure for
gluing in the slats as used for the back
assembly.

Final assembly and finish
Cut the seat slats (B) to size, bore the
plug recesses and screw pilots, then

round over the top corners and sand.
The front edge of the front slat is round-

ed over with a %-in.-radius router bit.

» Saves you money.
* 1.2 MPG increase,
if used cormectty.

* Measures manifold vacuum
in tenths of an inch, updating
4 times per second.

e Adjustable signal light
wams driver of higher

fuel consumption.

= Steering column mounts in
constant driver view.

= Shown here actual size,

-7000

%hw ma

Cut plugs of contrasting wood, such
as poplar, and glue them imto the
recesses to conceal the screwhsads.
Sand the plugs flush before attaching
the sides to tha seat in ordaer to have full
access with a belt sander.

Cut out the armrests (H) and vertical
supports ([) and round their corners.
Then counterbore and bore the screw
pilots. Mark the backs of the arm sup-
port assemblies for the angled cutoff.
Make the cuts, sand and then assemble
the remaining pieces. Conceal all
screws with flush-sanded plugs.

Although we call this project a
“porch” swing, it can be suspended in
many places around the home and
yvard. For example, if your home doesn't
have a suitable porch, you can run a
beamn between two trees and hang the
swing from it. Or, you may wish to
build a free-standing frame for mount-
ing the swing.

Be sure that the structural members
and fasteners are strong enough to hold
the load. Check with your local building
department for minimum regquirements
for the beam size considered safe for
the span. Alse check the shear strength
for the fasteners you want 1o use.

Bore holes for the screw eyes in the
swing armrests. Use a cold chisel to
force the screw eyes open just enough
to permit entry of a chain link. Install
screw eyes in porch ceiling joists (or an
overhead beamn) and open them slight-
ly. Hang the swing with chain as spec-
ified in the drawing and finish the oak
to suit your own tastes. We used two
coats of gloss polyurethane vamish on
our swing. ™

MATERIALS LIST—
OLD-FASHIONED PORCH SWING
No. Size and {asa)

1 B w20 x oak (front seat slath
[ S ® 2%4 ® 50° oak (seat star)

1 B4 w 234 = BB° pak (seat frame
fromz)

* 3 % 52" cak (back frame top)
¥ 3 % 507 cak (back frama bat-

15%" nak (back slar)
2% * 155" oak (back end

..
£F

e
¥
"

:B

¥ 257 sak (armrost)
# 12° pak {vertical arm sup-

A

=T Ow mg n::-_g
[P

i

* 6% oak (side slat)
® B%" oak (side end slat)
® 24™ pak (upper side

EEE

M BB BIR Bg
wd xxx

F_FEF_FE

¥

¥ 247 oak (lower side

A

w3

& FEEF

R MR

¥ 15" pak (spacer block)
¥ length to fit, oak [spacer
bClDﬂi:I

3" No. 14 fh screw
2" No. 14 fh screw
134" No. 14 fh screw
Y -dia. wood plug
e X 47 scraw eye

=
x
-;;

Ef Bfecdumo 3T ozZ@e
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PAINT PROBLEMS
{Continued from 103)

and rust is forming on the inside of the
sink cabinet. [s it possible for me to
refinish them?
Yes. Start with a clean surface.
®* Remowve rust with steel wool and
prime the bare spots with metal pnmer.
Rub down the cabinet surfaces with 00
steal wool to remove gloss.

¥ou can use any interior paint, oil or
latex, for the topcoat, but for best
results, use a paint formulated for met-
al. Auto finishes are superb, especially
when sprayed on. When spraying,
mask areas not to be painted. Extin-
guish any pilot lights in the room and
wear a respirator. Apply thin, even
coats, rubbing between coats with 000
steel wool. Make certain the room is
well ventilated.

o When painting a room in which
* the ceiling color contrasts with
the wall color, I have a hard time mak-
ing the contrast line neat. Often, the
plaster comer is not exactly straight,
and if I follow it, the line looks wavy.
What do you recommend?
The Shur-Line Tool Co. markets a
® paint pad equipped with guide
rollers designed to sclve just such a
problem. Paint the ceiling color and let
it dry. Load the Shur-Line tool in a paint
tray, being careful not to get paint on
the guide wheels. Start at a corner and
press the pad against the wall firmly,
with the wheels riding on the ceiling.
Work your way around the room.

The Shur-Line tool is also excellent
for painting contrasting colors around
casings and at the floor, or anywhere
there’'s an adjacent perpendicular sur-
face. If you paint a straight line rather
than trying to follow the exact corner,
the corner will look straight.

I've heard that a freshly scraped
* wood floor should be finished
with four coats of polyurethane war-
nish. That's pretty expensive, not to
meantion time-consuming. [s there any
way to seal the floor bafore applying
the varnish to reduce the number of
COSLS Necessary?
Yes, you can use a sealer. But be
® gsure it is compatible with the
polyurethane vamish. Dura Seal 500
made by Minwax is one such product.
It's fast-drying—the first coat of var-
nish can be applied over it after 30
minutes. At least two coats of varnish
should be applied over sealer.
We're about to remodel and
* redecorate our kitchen. We'd
like to change the color of our appli-
ances. [s there some paint we can use
in order to avoid buying a new swve,
refrigerator and dishwasher?
A ¥ou cannot change the color of
* your range easily. To withstand
high heat levels, ranges are hot-dipped
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into porcelain. The finish is so hard that
no other coating will adhere well when
exposed to heat. You would have to
remove the poreelain finish and refinish
with a silicone-base paint, the only type
of paint that can withstand the heat.

While dishwashers, washing ma-
chines and clothes dryers are also por-
celainized to resist rust, refrigerators
and freezers are usually finished with
enamel. Enamel finishes should be
rubbed with No. 1 steel wool to produce
a suitable bonding texture and sprayed
with a paint formulated for metal. Auto
finishes can be used to recreate the
luster of the original finish.

Q We're planning to repaint a room
®* a color that's incompatible with
the color of the housings on our electric
baseboard heaters. What's the best
way to refinish them?
Spray metal baseboard heaters
* with an enamel made for metals.
The heaters should be cleaned thor-
oughly and rubbed with fine steel wool
before spraying.

If you don't particularly care about
producing a factorylike finish, a ther-
moplastic latex may either be brushed
or sprayed on heater housing.

We moved into an old house with
* wooden countertops that had
been painted. We want to strip off the
old paint and use a natural finish on the
tops. What type of finish is suitable for
surfaces where food will be prepared?
Constant Quality Wood Bowl Seal,
* a lacquer-base finish awailable
from Constantine, 2050 Eastchester
Rd., Bronx, N.¥. 10461, can be used to
finish your countertops. It seals wood
pores and is stain-resistant, colorless,
odorless, tasteless and nontoxic, Wood
Bowl Seal should be applied in several
coats to seal effectively and bring out
the richness of the wood grain. It is not
suitable for previously ociled surfaces,
but may be applied over lacquer if the
surface is sanded lightly first.
Q During my last paint job, I cov-
" ﬂmd the floor of the room | was
thoroughly, but when [ fin-
ished, I found I had tracked latex paint
throughout the rest of the house. How
can | get out stains on the carpet and
vamished wood floors?
To avoid tracking paint into unpro-
* tected areas, mMany pros wear
galoshes that they step out of when
leaving the work area. Getting dried
paint out of carpeting is difficult. You
might try scraping the carpet fibers
with a razor. If you have a high-pile car-
pet, you might be able to get away with
carefully cutting out some of the
stained fibar.

Do not use solvent on the varnished
wood floor. Try washing the paint spots
gently with a steel wool soap pad. If
that doesn't work. try scraping the
paint off with a razor blade. ™
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Lifetime Limited Warranty

PULSEMAKER" ELECTRONIC CONTROL MODULES.
MONO-MAG SPARK PLUG WIRE SETS.
EXTRA-QUALITY VOLTAGE REGULATORS & FUEL PUMPS,

I3t ol Ao, villacps Reguisiors, Mond-Mmg Spark
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| Sorensen

Use eniry biank or print "SORENSEN" and prize choice
Mame your favarite service dealer or jobber counterman, and he can win tha same frip. Must ba

You could have a lot more going
FREE!
]
' ’he ENTER & WIN
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Sorensen Sweepstakes, Glasgow, KY 42141, For
detailed rules, send stamped, self-addressed envelope
postmarked by July 31, 1984
Which Great Race do you want to win? Check one:
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Win a deluxe trip for two to a Great Race of a Lifetime
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...and over 500 other great prizes!

YES, I'd like to win this deluxe trip for two
(or $2500 cash):
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MAME
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CITY
PHOME
FAVORITE DEALER OR COUNTERMAN

Mail to: Sorensen Industries, Inc., Glasgow, KY 42141

STATE ZIP
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OFF-ROADERS WITH GUTS
{Continued from page 83)

includes a lot of thoughtful extras: skid
plates, tach, digital clock, console, rear-
window defroster, adjustable-speed
wipers, spoke-steel wheels, radial tires
and a whole lot more. The driver's
bucket seat has an adjustment that
compensates for weight and has three
height positions. It's a tricky addition to
this vehicle that we consider unneces-
sary. Other drivers disagreed on this
one. The seats thamselves feal the best
of the lot.

Mitsubishi uses the same 2.6-liter,
sohc Four as in its pickup and Starion,
but unturbocharged. It delivers 105 hp.
EPA estimates put fuel mileage at 18/
24 mpg.

Ford Bronco 11

This new Bronco is an outgrowth of
the Ranger pickup. Basically, it offers
the same engines, transmissions and
equipment as the Ranger. Currently,
you can get only the 2.6-liter V&, but
the 2.3-liter Four is slated for 1884, A
four-speed gearbox is standard, with a
five-speed and automatic optional. Our
Vifour-speed test Bronco I1 had a lot of
options, including cruise control, tach,
tilt wheel and overhead LED clock with
map light.

All three vehicles were well crafted,
with good workmanship, but Ford
doesn't pay quite the attention to detail
that it might. For instance, the Bronco's
plastic door trim guits and starts again
above the windows, so the mating edge
looks ragged. The dash tries to simulate
wood veneer, but fools no one. The 5-
10 Blazer's instrument panel, on the
other hand, simulates brushed stainless
steel and succeeds in that illusion.

The Bronco seats fesl comfortable at
first, but offer relatively little lateral or
lumbar support. Steering tends to be
imprecise, with little road feel. The V&
has no reserve power, but it's peppy
enough if you learn to live within its
limitations. The EPA says 20/30 mpg
for the VB with four-speed.

The Bronco 11 has the easiest-to-use
transfer-case stick, although shifting
while moving isnt recomrnended. Driv-
ing in 4wd on dry pavement isn't rec-
ommended, either. Manual locking
hubs are standard. Automatic locking
hubs are opticnal on ‘B4 models. The
Bronco II uses an adaptation of Ford's
Twin [-Beam front suspension. Four-
whesl drive makes the Twin [-Beam
setup look complicated and hard to get
at, but the book says it rarely needs ser-
vicing.

In 4wd, we found the Bronco II's off-
road power and handling marginal and
wouldn’t suggest trying to run the Baja
in stock trim. For read driving in winter
and bad weather, however, it's a fine
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vehicle, and the Bronco Il even comes
fairly close 10 a small station wagon in
space utilization.

Chevrolet 5-10 Blazer

Like the Bronco, the new Blazer
springs from a pickup—in this case the
Chevy 5-10. The 5-10 Blazer we drove
had the 2.6-liter V& with four-speed
overdrive automatic. A 2.0-liter Four
(1.8 in California) is standard, and a
four-cylinder diesel is in the offing.

The Turbo Hydramatic 700-R4 auto-
maatic in our test vehicle was one of its
least appealing features. The VB with
four- or five-speed would perform a lot
better. While the 700-R4 is a good
transmission, the torque converter saps
too much power, and in both THIRD and
high range there's just not enough
ocomph for comfortable passing.

Then, too, the Blazer's shift quadrant
doesn't really tell you which range the
automatic transmission is in. It's hard
even to find REVERSE. We drove per-
haps 30 miles before discovering that
the automatic would upshift to FOURTH
(overdrive) range if only the shift selec-
tor were placed so it read NEUTHAL.

Although the ownmer's manual says
it's all right to shift back and forth
betwean 2wd and high-range 4wd with
the vehicle moving, the transfer lever is
balky to shift, and the gearcase is noisy
in low range. Ultimate shifting comes
via vacuum, so theoretically the lever
shouldn't bind, but it did in our test
vehicle. Once shifted, however, the
Blazer has good pulling power in sand,
mud and deep water.

On city streets, the Blazer is the most
comfortable and most quiet of the
group. It feels like any compact GM
sedan. Good seats and ample insulation
help make it so. Steering response on
dry pavement is guick and positive. In
deep sand and on slippery surfaces, the
Blazer understeers badly.

Because of the Blazer's big, 235/
T5R15 off-road tires and wheels, the
spare takes up the major part of the car-
go deck and leaves too little space, even
for a couple of grocery bags. This is per-
haps the Blazer's greatest flaw. It's pos-
sible to order two smaller sizes of tires
(195 and 205), sach with spares that
stand upright inside the wehicle. The
Blazer offers no external mount at all—
a regrettable oversight in our opinion.

Sportsmen and families interested in
four-wheeling—either off-road or on—
have never had a greater choice of vehi-
cles than they do now. And the upcom-
ing Jeep XJ wagon, due this fall, will
add to the selection.

The first decision to make, though, is
how you plan to use your 4x4, After
that, it's just a matter of checking out
the light-duty types or scrutinizing
those meant for the high country. Then,
select options to match your needs. PM
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AMERICE

TURN-15XHP

S

JOL Leads Again

The Saturmn-15 XHP, an engineering break-
through from JOL laboratories, has new State-of-
the-Art technology never before incorporated in
amateur band general microwave receivers. This
technology increases reception from distances
never before achieved, By designing totally new
circuitry, and using new ultra-sensitive compo-
nents, coupled with a precision tuned 30 inch
raceiving dish, a system gain of 68 dacibles
makes the Satum-15 XHP the leader in micro-
wave receivers. In field tests, the Satum-15 XHP
received clear, crisp piclures, wheare other units
tested were snowy. During these tefts the
Saturn-15 XHP's highly sensitive downconvarter
probe was able to receive a color picture with-
out a dish. No other unit tested could pass this
lest.

Free Movies for You

That's right! Free movies, sports, and special
evants, 24 hours a day and all commercial free.
The Saturn-15 XHP super deep fringe microwave
receiver can be used by homeowners oulside
the service area of local overthe-air pay TV
stations (ex. HBO, Showtime). Yes, if the local
pay TV station instalis microwave receivers on
homeowners TV mast, you too can receive
those unscrambled signals free by installing the
Saturn-15 XHP on your TV mast in minutes. A
signal can be received up to 100 miles,
depending on tha height and power of the local
transmitter, and the installed height of the
Saturmn-15 XHP. If you have waited to own a
microwave receiver, or own a low power unit,
call and order your Saturn-15 XHP and own the
most powerful receiver available today. Free

TV —yours for a call. Mate; Geners! microwavs r

cannot be used lor recelving scrembled sigrsls. Nor can they pick
up from cabile TV or thair reley lowers

A Total Unit

The Saturn-15 XHP comes complete with a 30
inch precision tuned receiving dish, advance
design downconverter, power tuner, 60 feat

coaxial cable, necessary adapters, mounting
hardware, and installation instructions. A six
month parts and service warranty covers the
Satum-15 XHP.

Information for your Area

By calling our information number (516} 454-2190
and talking 1o one of our trained technicians, we
can help determine if the Saturn-15 XHP will
wark for you.

A Very Special Introductory Offer!!!!

As JOL Industries has and continues to provide
the very best in producis and customer service,
we want everyone io be able to enjoy our new
system, Saturmm-15 XHP. The regular price for the
Saturn-15 XHP is $285.00. Order C.0.D., pay only
£260.00 and save $25.00. Trade in your old unit,
trom any manufacturer or hame built, working or
nol, with your order, pay only $235.00—save
$50.00. Or if you own our original Saturn-5 and
wish to upgrade to the Saturn-15 XHP, return
your unit and pay only $210.00—a savings of
$75.00. We also accept Visa and Mastercharge
at the regular price, $285.00. Sorry—no personal
checks. Shipping ($9.50) and 6% sales tax for
Calif. residents not included. Trade-in uniis
become the property of JOL Industries and
cannot be returned under any circumstances.

Call our toll free number for placing arders anly.
Information Is not avallable at this numbar.
1-800-824-7927

UWP.5.—C.0.0/Volume prices on raguest —
(916) 454-2190

Microware Systems

<

INDUSTRIES, INC.
4558 Aubum Bivd,, Suife 208, Sacramenfo, CA 85841

Sabarn-vS WHP musd b retonned Witk M days Of dutetrs o setusd o ol
sabshid, and i subject to 8 25% seslacking charge



his little Woody didn't take all that

much cash, or hours, to build but
the minute it hit the freeway it started
getting wawves, yells and thumbs-up
signs. The Woody project had a special
meaning for me: I was almost born in a
1940 Ford Woody, learned to drive in
one, blew my first engine in one and
used one for some fun surf safaris in my
younger days.

For the prototype we used an older
"67 VW Beetla bacause its wheels close-
ly resembile the ‘40 Ford wheels. Later-
year front fenders are bolted on
because they, too, closely resemble the
‘40 Ford. It took one morming with
hacksaw and sabre saw to trim off the
rear of the roof down to the windowsill
lines. The side wood frame is cut from
one 4 %8 sheet of ¥4-in. ACX plywood,
on each side.

Cut panels in one piece

The entire door and rear panels
should be cut out in one piece if possi-
ble. This eliminates any fancy joinery.
The panels are strong by themselves.
Next, one panel of Y4-in. mahogany was
cut to fit behind each 3%-in. panel and
the assembly was attached to the side
with countersunk bolts and sheet-metal
screws. Finally, a heavy wooden fram-
ing was bolted around the top and the
lath and beam roof screwed together
exactly as was done on the woodies of
the '30s and "40s.

The increased headroom and better

POPULAR MECHAMNICS « JULY 1983

The Woody Wagon, a nos-
talgia trip for many PM
readers, is constructed on
a VW Beetle chassis. Picnic
gear (above) and a surf-
board (right) fit inside.

visibility give the passenger in the rear
a more comfortable ride than does a
standard Beetle rear seat. This seat also
folds down for added carrying space.

The PM FPlans provide a simple, full-
scale pattern for the side panels. Thus,
you will spend a minimal amount of
time on the fitting. And the project is a
fast one. All told, once work starts, you
should be able to complete the project
in four weekends—at a cost of about
$600. The '40 Ford fiberglass hood is
available from Sears or J.C. Whitney,
and it can be easily modified to fit older
Beetles,

This project is a fun one from start to
finish. The end product is a happy-look-
ing, useful little car that seems to
attract friends wherever it goes.

— Petar Stevenson

HOW TO ORDER PLANS
Plans for the PM Woody, including how-to-
build instructions, materials list and full-
size pattern for side panels, are availabla
for $14.95 pestpaid. Send check or money
order to FM Woody. Stevenson Projects,
Box 584, Del Mar, Calif. 32014, Canadian
residents please remit in U.5. funds.

Piaces are cut, ready to install. Door and
side frames are ACX plywood with con-

trasting mahogany plywood panels. Roof
and rear window members are in back.

line and side panels are positioned in
place. Later. wood framing is bolted
around top and roof members added.
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Iinstall Your Room Air
Condltloner InThe Wall

You don’t have to give
up a window to have air
conditioning this summer.

BY BILL HARTFORD

MAMNAGING EDITOR

& trouble with a window air condi-
tioner is that it's an eyesore and a
block to summer breezes. That's why a
through-the-wall installation is the per-
fect solution. Cutting through a wall is
not difficult in a framed house.

Our installation, in an average-size
bedroom of an asbestos shingle-sided
Cape Cod, is under ona of the windows.
A mounting at about eye level allows
the most efficient operation of a room
air conditioner, but our bedroom layout
and a desire for the least obtrusive
visual break on the outside wall dictat-
ed this location.

To find out the size of the unit
needed for our 12 % 13-ft. bedroom,
we called GE's Answer Center at 1-
800-626-2000. The Center confirmed
the fact that a 4,000 to 5,000-B.T.U. air
conditioner would be big enough. For
its features and hsavy-duty case de-
sign—perfect for an in-wall installa-
tion—we decided to use a GE Thinline
rated at 5,800 B.T.U.

The chassis of this unit slides owut
while you use the case itself as your
“sleeve’” that goes in the wall. This
model comes shipped with a frame and
accordion insert for window installa-
tions, so your first step is to remove it
by taking out four screws,

Decide whether to start the job inside
the house or outside. Because of our
ground-floor installation and desire to
keep down the plaster mess indoors,
we opened the outside first. We marked
the dimensions of the case on the out-
side, centered under the window, and
started removing shingles. If the shin-
gles are not heavily coated with paint,
it's easy to get under them with a jab
saw (simply a hacksaw blade with a
handle) and cut off the nailheads. If you
can remove the shingles without crack-
ing, you can reuse them.

After removing shingles, cut and fold
back the felt (tarpaper) and determine
how much sheathing will have to be
removed to install a £ % 4-in. header and
sill for the case. The width of our case is
26 in. and we had to cut sections out of

(Please turmn fo page 140)
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Final touch on in-the-
wall installation is
preparing maolding for
paint or stain. Above,
we sand wood filler
used to cover nail-
heads that were set.
Ourside (right), while
painting replacemant
shinglaes, we painted
case and outside grille
to match shingle color.

When starting fob from outside on a shin-
gled house, first step is removing shin-
gles without breaking them. Heavy paint
made gurs difficult to remove. We found
it easier and faster to replace wich match-
ing shingles after fob was complete.

Use circular saw to cut out siding
between studs (make sure you waar safe-
ty glasses). Remove nails holding siding
to cut dewn centerline of stud.

POPULAR MECHANICS = JULY 1983
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EE'I' A PART-TIME JOB
IN OUR BODY SHOP.

It feels great to work your into top con-
dition. To push it to the limit. And then exceed it.

But it takes u:unmi; To get fit. And to sta ﬁt
And the Nationa Guarﬂ will give you
training. well give you the incentives to kaeep
working at it. Incentives like a g dpaycheck, new
skills, college tuition assistance, and many other
valuable benefits.

In the Guard, you'll train to keep your body in
condition while you practice your military skills.
You'll be doing something good for yourself, your
community and your country. Start shaping your
future today by gmng us one weekend amonth

and two weeks a year. Arg Guard
recruiter or l:nli toll-fma -638-76
*In Hawaii: 737-5255; Puerto Rico: 721-4550;
Guam: 477-9957; Virgin Islands (St. Croix}: m—
773-6438; New Jersey: BOO-452-5794. In Alaska e
consult your local phone direciory. NAﬂUNAL
GI.IﬂFID

Itpays toget physical.



“PAY” YOURSELF $1000+ to

BUILD THIS NEW

4-WHEEL HAULER

16 or 11 H.P. Briggs & Stratlon sleciric start
.-mmm.m#::

. lu_p?\iul s two passemgers = dump
v A0l -mfm. Il:llb'l" conirols
and I Wydraulic

Towgh Mark Series Haulers lug 500 ibs_ of cargo plus
you and @ passenger almost anywhere. 16 H.P
opposad Twin-Cylinder or 11 H.P. Synchro-Balanced
Briggs & Stratton engine, automatic fongue conver-
ters (no manual shifting), alternator and electric
slart. Steering wheel, fool pedal accalerator and
brake (rear dual hydraulic disc), forward and reverse
pear lef you manauwer sasily with speeds up to 25
MPH, Dump bed 4415 40" x11° extends to over 4°
with tail gate opened, Many accessories

Bulld it yoursell and SAVE $1000+ . Engine mounts
to welded & painted frame. Tires mounted on nms
You bolt parts together and pocket assembly costs.
Only simple toods needed. Thousands from sght 1o
80 have built a Carl Heald Kit.

For FREE cobor brochure call TOLL FREE 1-800-
253-1030 {in Michigan call 616/849-3400)
or write

Heald Hawler
Mari 4 Model HH-4 18
shown with optional
headlights and wnpb tires

and with giesl cab

Carl Heald, Inc. oept nve .

P.O. Box 1148, Banton Harbor, MI 49022

J-whesi modets

COLOR CATALOG

Bulld Your Own Grandfather Clock
Prices Starting Under

5260

(includini |
mowement and dial)
= [o-it-yourself case
kils, parts pre-cut
= Finished clocks
= Solid 3/47 hard-
woods: black
walnul, cherry, oak
sHierloom quality
sFactory direct
rices
& 50lid brass
West German
chiming
movements
=Money back
guarantee
=Prompt shipment

MASTERCARD and
WiSA ACCEPTED

Call or Write

EMPEROR®

CLOCK COMPANY

Degil. B0, Empanas Indusinial Park
Fairhope, Alabama 36537

B CAMADA Emparor Clock

L i, Dape. 820
TOB Meswhiold Sliset, London, Cxiar

i NBE 1K8

AIR CONDITIONER
{Continwed from page 138}

two cripple studs that ran from the win-
dow's sill to the sola plate. It was easi-
@5t to locata our header right below the
windowsill framing, nailing directly to
it after checking for level.

Cut out siding with a circular saw fit-
ted with a carbide blade after removing
nails at the stud where you're cutting,
Set blade depth to the thickness of the
siding and cut down the stud centerline
so that you can renail the remaining
siding in place.

Mark off the height of the case (15'%
in. in this instance) on the two cripple
stud sections to be removed. Add 1'%
in. to allow for the 2 % 4-in. header and
another 1% in. for the sill. In addition,
we added Y in. on top, bottom and

ﬂj_.. N s
On studs under window, mark position

for header and sill. Dimension is height of
air conditioner case plus two 2 x4s.

\

Toenail sill, here, and header into place,

Check framing dimensions for the case.
140

sides to avoid having to force-fit the
case. Take up any slack with a layer of
felt. Check for level and mark with a
square before sawing out the cripple
stud sections. After cutting 2x4s to
length for the header and sill and
checking for level, nail in place. Then
cut two lengths of 2 < 4s for the vertical
framea members and toenail them in
place.

Slide the air conditioner case into the
completed frame to double-check the fit
before closing up the wall. When you're
satisfied with the fit, cut off excess
insulation and repack it around the
frame. Cut sheathing to suit the case
opening and, finally, apply 15-pound
saturated felt, using Yz-in. staples and a
12-in. overlap to keep water from leak-
ing inside,

Now you're ready to cut out the wall-

_-.I \ ;ﬁ P ~.

Section of cripple stud is removed after
sawing out. Pull away from plasterboard.

Check fit of case, then finish nailing.

POPULAR MECHAMNICS - JULY 1983



board. Locate the four comers for the
case opening by drilling through the
wallboard from the outside with a Y4-in.
bit.

Then, moving inside the house, pen-
cil-connect the holes and cut out the
section of wallboard with a sabre saw.
Slide in the case, noting whether its
walls were predrilled for an in-wall
installation. The GE we used had the
holes; if yours doesn't. drill them.
They're positioned to allow securing to
the frame with about 1 in. of cantilever
inside the house and the remainder of
the case outside.

The case should be secured in the
frame with a slight tilt (pitch) to the
outside for drainage. Weep holes, one
on each side, should be drilled in the
bottorn of the case if none exist. We
gave the case the slight pitch needed by
securing it with a 1'4-in, protrusion into
the room at its top edge and 1% in. at

Cut out wallboard flush with the frame.

Replace old shingles, or install new ones,
after cuttng to At around the case.

POPULAR MECHAMNICS « JULY [783

the bottom. Heold the case in place while
you mark hole location and then secure
it with screws through the case and into
the framing.

Finish your job outside by cutting the
old shingles (or replacements) to fit
snugly around the air conditioner case.
Run a bead of uninterrupted caulk

between the shingles and case, on all |

four sides.

Inside the house, caulk around the
case between it and the wallboard.
Then cut a molding of your choice,
using a miter box, to frame the unit.
After trimming, set all nails and fill
over them with wood filler.

Before installing the front grille on
the GE unit, we made sure to replace
the chassis-securing screw. After con-
necting your custom air conditioner to a
three-prong (grounded) outlet, you're
ready to beat back summer heat and
humidity—with window intact. M

Screw case to frame after positioning
with slight pitch to outside for drainage.

Replace chassis-securing screws that
were removed so case could be installed.

Before installing the molding caulk
betweean wallboard and case to cut drafts,
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612-894-8310

NOW! Get in on the PROFITS in

right at koms — wa halp

you svery step of the way. y
No doubt about i, . 45 a small engine 3 oy
pro, you can cash in on the huge de-
mand for qualified men in one of

America’s fastest growing industries. L. %
You'll be able ko command fop hourly rates ™

ihat's just for labar
Plenty of business walling for qualilied men.
55,000,000 Small Engines Are in Use Today!

That's the officidl count from the Engine Service Assn., and
one-million new enginas are being built each month. With
Foley-Belsaw training, you can So0n have the skill and

| kmowledpe to make top money sevicing these engines

Prodaunbansl Tasis and PLUE A by Eaglea, .. .
A3 YOURS TO KEEP. ﬂumlm I::
NO EXPERIENCE NECESEARY!
You don't nesd 1o be 3 "born mechanic” or have any prior
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Don’t save this ad. . . Mail it today!

Mow it’s easy o train af home
for a money- making career—
even get yaur Degree if you
wani—to help you get a better
|c|b Find ouwt gvur\llhmﬂ oy
need o know obout ony one of
these 24 programs. No sabes-
PErEON will coll, Juit check the
one program that interests you
mast, fill in below and maoil the
enfire ad. You will receive free
tacts, color brochure plus infor-
mation on employment oppor-
funities, with no cbligation to
by un-ﬂhmg NOW OF &yer,

SINCE 1891

S:hol College or University
You need no previous expers-
ence for ony of the courses list-
ed below. Mo need to change
our doily roytine or loke fime
rom your job or lamily, You et
your own poce_ . dedy whan
ond where it's convensent. Yef
exper! instructors are always

ovailable to you. . .os close as
vaur telephonal

So whether you choose a
2-year Business Degree, o Tech-

International Correspondence Schools, Depl. PBSE3
Scranton, PA 18515

Please check OME box only.

BEAUTIFUL
WOOD FINISHES

Watco Danish Qils provide an elegant,
exiramely durable penetrating finish IN
the wood, not ON it! Primes, seals,
hardens, protects and beautifies in one

fast, easy application.

-

Matural

colors
Writa

Corp.,
Santa

and Medium,
Dark and Black Walnut
for all
Watco-Dennis
1756-22nd S0, | |
Monica,
90404, Dept. PM-73

wWoods,

Calif, | |
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Tha tirs! altordabla shap
of g kind!

Now furm low cost rough l
lumber intd waluable finished
slock for grandiather clocks,
furnitsre, hosssa-trim, picture
Irames
popular patterns & custom desig
Flanes and jpints safhout change-over
Comes w. fEady Ip Use
30-DAY TRIAL! Easy tarms.

NEW! 3IN 1

POWER-FEED

PLANER/ MOLDER

sell bo others. Mokds all
L]

CALL TOLL-FREE 1/800) m-nu. Oper. 42

(R WRITE TO:

WODDMASTER TOOLS, INC.
2840 Terrsce, Depl. PP, Kansas City. MO B4108
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| Spiral Stairs.

| Before you invest
hundreds of dollars
send for our Handbook.
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for our free, full-color catalog
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IMSTALLATION CONTRACTORS
Become successful, as
many of our associates
have, installing safe,
energy saving-Low Volt-
age, gas light conversion
kits. 12 million nation-
wide to convert.

Convert-A-Lamp, Inc.
T818 Trentway,
Houston, Tx 77040
T13-462-6508
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HYDRAULIC JACK REPAIRS

A Busmass of your own

Enim whdg you warn al home Midiors o acks » gas
Hlions, Futung e, ol need ferncig We show you
| HOW. Stant spsen e i your blseres or g age. Big
oppoftuniy for mechancs
e for fokter Mo PMT and frees honod offer

HYDRAULIC JACK INC.
0. BOX 18, ACCORD, NY 12404

<& -

110 VOLT A.C. GENERATORS
Gpacial price whila thay last. Up lo 50% off. 60 cycles, 3000
watts, WL 27 pounds, 57 = 107, lmnbe® driven irom car or
plckoup. Operates T.V. all powsr tools. Cwer 18,000 in ser-
wice. Guarantead B months, Ex8es0 Spacial Prica Now
$50.00. add 5950 lor postage and handling per unil. Send
for our free calalog. This s our X3rd year.

0.

ge D B: ?I-'thll miosl
tmpr:ﬂnn:lu haw 107 refarence guids on
practical small machanism design. For
sorious hobbyksts, machinists, inventors,
2. Mot a parts calglog. Fealweas robotic |

componen] design seclion. Published by
Stock Drive Products. To ordér send jusk
IIT'BE |papertack) or 51285 ihard cover. L
"."u i Bdwcotional Products, DEFT, A
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H of materislys snd paotod.

3 —$10 to $20 in an hour!
Big earnings. repeat business Car
shops, homes. motels, restaurants,
bars, etc. FREE FACTS BY MAIL
Call toll lﬂuH B800-621-6633 (Il 1-800-57 2-0444)
or wrile VIP, 2021 Montrose, Dept. 182, Checago, IL B0E18
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for & Bright Pulurs with necwnly im Lha wilal
maad business. Big pay. luil-Limes fola—
HaAVE & FROFITABLE MARKET OF VOLUE
OWHT Time paymest Blan sveilable. Dis
ploma given JSob help TRoushbdi of et

-I-. OUR ot TEAR! lﬁl.

connd
‘1 “DHAL SCHOOL 1'.rl‘ Hl‘ﬁ.‘l’ EL"I"I'I"JG. Ma 'II-'D.'J
W Superiew, Toledn, Bl

Chhia 4.
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Increases Power, Economy,
Helps Stop Engine "Ping!

Here's a new way to tailor your car's
ignition system to your specific driving
requirements. . Crane Cams new Adjustable
Vacuum Advance Kit for GM "HEI" and
breaker-point distributors [(Dalco-Remy),
This new kit allows you to actually tailor
the rate of advance with a specially designed,
adjustable vacuum diaphragm cannister
that installs in place of the stock unit. It's
not only easy to install, but vields increased
power, responsivenass, and fuel efficiency,
plus haips stop engine "ping” (detonation)
due to incorrect advance “curvea.
For General Motors "HE|" systems
through 1380 and all pre-HEI| Delco-Remy

"window fypea” point distributors
Ehiot laged for palm oF use o Calilos g oo pollidiad casdealled
MELDE il

a 0 CCaeas
PO. Box 160, Hallandale, FL 33009

Now Save 20% -
on a famous
TROY-BILT"

ONE HAND!

“Off-Season’’ Savings now in effect!
Right now s the best time ever to learn
about the amazing TROY-BILT Roto
Tiller-Power Composter...the ‘‘break-
through'® machine that's allowing anyons
—of sny age—with sny soil—to sasily
have a flabulously fertile, productive
garden! For fres complele detalls, prices,
write today to:
TROY-BILT 102nd 5t. & 9th Ave., Troy, NY 12180,
1D 19683 Garden Way, Inc.

-'I'H.'I'I'I.‘l"' Rt Tiller-Power Composiers

h?lﬂlﬂ
102ea 5L & 8t Ave., Troy, N.Y. 12180
MMHM-M:LHJFF “sﬁ:m:
Rota Tiers isclheding L]
mlmﬂllulrihp':-i-.

DONT BE FOOLED BY LAST CALL TACTICS

CALL US FIRST & MAKE IT LAST. (800) 221-8924
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] VISIT OUR NEW SHOWROOM. OPEN 5-8 MOMNDAY-THURSDAY

BRING YOUR CAR OR

TRUCK AND LOAD UP,
4718 NEW UTRECHT A

BROOKLYN, N.Y. 11218

OPEN §-4 SUNDAY & FRIDAY
CLOSED SATURDAY
SAVE MONEY.
BUY DIRECT FROM IMPORTER.

O BOX 17 BROOKLYN. WLY. 11218

s 40

£ _4dh

AUTO BURGLAR ALARM

= END CAR THEFT. ONLY $7.55

= PROTFCTS SNIGHT & Dy

® BTOPS THEFT OF CAR'S CONTENTS

= ENCINEERELD T PAXIC THIES

= AUTO ALARM SYSTEM INCLUTMES
EMERGESCY FLASH LINIT
SEMNSITIVE MOMNITOR, LA
WARNENG SIGN AL

= COMPLETE WITH: WIRE
TERMINALE WARNING
LIGHTS SWITCH I'SIT
AN INSTRUCTHINS FOR
EASY INSTALLATION

[
(OMPLETE
100 GUBNTER

Mame
Maddress 00000 ——
City

Stale oy

AMERICAN ATORS
M9 W, ITTH 5T. » LOS ANGELES, CA 9015

1213) 7484434
MName
Address
Ciry Sane g

Send Check or Money Order to sbove addness.

Ad 52 ea. Postage & Insurance

POPULAR MECHAMNICS = JULY 1983

Wepued S0P, prapane fir
Aumilary pump reguired on
pressure.
WEDCO MFQ. INC., Depl. M-14
B40 West Broadway, Jackson, WY . B3001

1!! YOUR OWN MMHFHMIEH EXPERT
at bomea in spare Hmel uler pregram-
mimg.. camputer applicitions. . computer games!
No previous sxperiemce needed! Mow you can
lgaim i alil L._irn how 10 use diffenant pro-
grams... budgeting, bookkeaping, expensas. in-
wvastments, Inlerest, taxes, shopping lists,
“2— =u vacation planning. addresses, phong num-
bers..aven fomign languages and graphics,
=——=_ Eyerything explained in aanrm-undmund
igrguage with step-by-step diractions
ICS COMPUTER TRAINING, Dept, PROEI Scranton. P 18515

143




NEW TIGER
TILLER

‘GARDENING?'

50 GENTLE RUNS SINGLE HANDED
WONT BOUNMCE OR JUMP
TII..LE DEEPER, WEEDS BETTER

AN OTHER MACHINES
TEST THIS T'Il.hEH ON YOUR LAND FGH 20 DAYS

A magszine for both novice and
weteran bringing you over 75 project
Plans per vear.. for bullding the best
of Early American, Shaker. English,
Contemporary  famniture,  clocks,
lows, lamps, g;lh'li. and much more...

ALL FOR LESS THAN 20¢ PER PLAN
PLL S Regular articies on shop tips.

P WEEDS

L jig-building, finishing techniques
and money-making ideas.
FlE-qul EHDEH BUT COSTS
fnsums | —onty $12 00
N 7 TEARS |12 et enly §12.00

F.ampqn ps 1 pear—5i4 00 7 years—52% 00
iPigase make payment n U S Funds

The Woodworkers Journal

I PO BOX 1629317 NEW MILFORD, CT 06778

. Tills deaper, weadi lailer. Sivei
yiou Hme. Improves your sod

-
Rough 4. kir Force approved e
T Bt wilh Wetime ssrvice &

WEEDS MARROW ALLENTOWNM TILLER TILLS DEE

WOT S0LD IN STORES FREE GARDEMING GU IDE NAME -
WRITE TO: ALLENTOWN TILLER CO.. DEPT P ADDRESS __ S—
/e Abeniown Fesd Coo, Main 81, Allenlown, N J, DB52
Ty . STATE___ OF _

THL HMOLNETIV AOHEYN SOIAM 4330 571710 53 THL NMOLNATTY

For Aush Waiiing of Litersi i
- .ukn'lnrhnrmn“ 2{" 53“93&“—_-

« MSH ANTENNA
® UGWTHCONETEIITEII

) s i bk T ek e B ST A e ——

» COMPLETE SYSTEMS WiTH
b NEW! AT, 11 I eic. DISHES
"'We have it all"” 100+ Channelse LNA's
Cur BOOK is not OVEALY TECHNICAL MUMBD
‘&‘ JUMBD bul takes the mysteny out of the sophis

gy of The

lnlu-hhg ous H-n inst of 'I"chnnrﬂgr. (T8

§ i Havy, libraries workdwids b '&ﬁ:“
tha rrldul-mfll largent naliing

'Sltnllltt TV, Inc. oy
'F' 0. Box 3108 Egnt M-T Lantans, |=1. 3 1-“:}
§ Send your FEFE E me: tor B9, i
'i! L85 shpping L inges 8. funtlal or va" i
| 24-pous . 0. ! ordar Line 1308) 276-2041

Ll.l:hdrm.s

with & WHITE'S ELECTROMIC
MINERALIMETAL DETECTOR - _
Whits's Instrumants detect weriry, coing, FOR THE MEAREST WHITE'S DEALER
i sl 1% o ond et s AND AFREE CATALOG CALL TOLL FREE
from 579,95, Coversd by U.5. Petenta. 1-800/547-8811 PA-3

WHITE'S ELECTRONICS, INC. 1011 Pleasant Valley Rd., Swesl Home, OR #7388

Build thi utifu SAVE up to 90%
D:me :obr:: I GOVT. SURPLUS

b‘f Youm"! Surpius and other bargans galor!

Industoal, mbg, , marns, aircradi
auto, hardware. A massi fior halby-
15, mEChanc, Fandyman, sultogs-
man. Dar 3810 Annual

Send 51 ioday |deductie lrom
dirst order ol $10 or mace)

AIRBORNE SALES CO.

— B501 Stelier De Dapt. PME]
e~ PD. Bm2727, Culver City, C& 20230

NO INVESTMENT! INSTANT INCOME!
Rizn your own profitable ‘shoe store’ business from hame in spare or

full time. We give you— FREE—comgletes Starling Ki that makes
you $217.00 EXTHA sach month for just 2 easy orders & day. You
featurs 350 fast-selling dress, spon, work shoe styles for men and
women_ Air-cushioned insales, and 15 years of shosmaking crafts-
manghip! Sizes 4-18-—widths AA-EEEE. Draw on 500, aul
viock. Eam prices, bonuses, shoes for yoursell. Rush pastcard for

your FREE Starting Kit MASOM SHOE MFR.

taday. . Nowl

O Call Toll Free =] I:{l:orgtpprgi;:

| mJﬁm—ﬁ mﬁe Eﬁjnms Falls. W|

I W 8- %

Ext 108 54774
KBC “5 IN 1" MULTI TOOL

5 MACHINES
N 11

Deliverad
FREIGHT
PREPAID

10” TABLE BAW |
34" LATHE

16.1/2° DRILL PRESS

HORIZONTAL DRILL PRESS

11.3/4" DISC GANDER

SEND FOR FREE MULTI T'DBHLIHE
MACHINERY .

LR
13- Thd-800

~AMAZING =~

X~ DEVICES —r—

FHASER shockwave and invisibla FORCE FIELD genera-
1ors. LASERS lor weapons, cutling, , Cloud writirg,
Mbgnlphr and spacial effscts. N particle accal-

and deteciors. PLASMA, ION, HIGH VOLTAGE,
HIGH FRECUENCY TESLA COILS ml.lﬁb-l'l'mNGm
arators. TRANSMITTERS and CONTROL devices for se-
curily, telephones, infrusion detection. nature listening.
PLUS PLUS INFRASONICS, ULTRASOMNICS, ENERGY,
CHEMICAL and PEASOMAL PROTECTION and SAFETY

DEVICES. SEND §1 lor catalog of plans, kits and compiet-
adl Iems ko

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dapt. M8
Amherst, N, H. 03031

Thars el thase Siecition Bur revical ol fam. |,

| s frparms CANNDT CHAMBER OR FIRD RBEAL
ANNUNITHINT Wade 0l mathnes mtal (b oo Sl ard

l-tg'ﬂﬂﬂlﬂllﬁl nais CAH B e

i parieg Iox aiay. WROWEY BACH DUARAATEE Send fov
I FREF CATALOG of aesr 80 O ffersns mode.

Iﬂwmulm 2 BUTRATIC, COrl-41-308 ‘55 P

Fiberglass
Trawel Tradler Kid

En]ogr lupnr nﬂurdahla payrnent!
and low energy bills

Save up o B0% on Buslding costs and up to 50% gn
ulilities. Beaulitul Monterey Domes geodesic home
kits are extrgmedy snargy-ethicient. unbelevably
strong. earthguake resistant, and easy 1o assembie
Mg special fooks or skills necessary Our Lnges
patented building system makes hame CoRSHGTH 0N
& reality lor the nowvice

Monterey Domes pre-cul. color-coded shell pack- |
apes alart g1 $3995 Models wp to 3,500 sq #t
Send for our exciting color Catalog & Plans Book — |
ovar B0 laci-hiled pages of beauliful affordabie |
homaes

Write today' Monterey Domes, Inc.. 1760 Chicago
Dept. AG-T, Riverside, Caiii, 92517

D S BN SR R
[ Rush me your 90 page CATALOG & PLANS

Build Yoursell! Save Gas

TRAILER FOR THE 'B0's—Burro Trl-nl Trailes
kil sleaps four, Undar 1.000 Ibs, mm'%u
Ready 1o tow. Finish mbomr anly. Wrile

PM-T, 14143 218t Avenua Morth

55441, For lull color catalog send 53.00 1o cmer
handlsng Aanlal D pportuniles

l - BOOK. Enclosed is 55.00, postage included l
Alss send your ASSEMBLY MANLIAL for sn addi-
I “::"' 55.00. I RECEIVE DISTANT TV STATIONS
Super High-Gain Antenna’s you build yoursel
| aooress 1 Stap-by-Step manual, sasy to follow instructions.
I CITY, STATE. 2P l High-Gain VHF-UHF. Great hobby or business!

$7.95 plus §1.00 P&H
Spi-Ro Distributors,
P.O. Box 1538, Dept. M,
Hendersonville, NC 28783

Riveraida, Calil. w2517 O Y DOWES
L F ¥ ¥ ¥ 0§ 0 7 |

Mail To: MONTEREY DOMES. INC,
1780 Chicago, Depl. AG-T '
I

HYDRO-RAT AIRBOAT
Speed 25 MPH, using siock Briggs &
Stration or Tecumsah anging.
Simple consruclion, using common
building matarials. Mo walding, o f-
barplass.

Irke. Bookiel 1, e

lurdsbde on
purchass of "0
plans.

ROCKY MOUNTAIN MRBOATS-P.O. Bax 118-A Morgan, Utsh, 34050

BUILD YOUR 0WN RUGGED
AMPHIBIOUS VEHICLE

* Carries two misn and géar
an its own power to those
hard to resch lakes, riverd, and
campsites. *Goes wirtually
anywhere. *Low cost simple
praven mathod using comman
building matserials sasidy pur-
chased in your Braa, *An[ &l
fordable sxciting new innovation in ouidoor recradtion,

Send; £ 1883
$9.95 for plans, step by step fully il-
lustrated; or $1.00 for information
package, refunded with order of plans.
Amphibious Interprises Co.
P.O, Box 355 MNawark, Dhio 43068

Mastercard and Viss sccepted

POPULAR MECHANICS » JULY 1983




o B8

GOV'T SURPLUS -~

NHEW EQuUIiP'T

14 HP, TT25-RPM, N6-¥. AC MOTOR
WORMAL BTTAIL CWIR §65 B0

@B $19.95 2

® [TEE 10:99% - -« Perlect foe &
wathi sariety ol roderots forgue
spplatioss mi fons,  blowery
weead  redlacars, bedli, pempi
b Supplied  with  remowbhle
pdley for J/B™ 'W-balt. Shaft
diamgiee 117
= it phais
Resverubde by slecivical oonnecron
thermal  prosectign. MEMA 48,
froma crodis mori. 5 8 B
S10T", Sheg, wi. T

124-Page Cotalog
Sand §1.00
Contuin 1005

rated o, Guby

qu:;unrnn.rf
TRACTOR
KIT!

“'-"“ i A
Boit a HAGNIITHM:-KH together Bnd db odd jobs for m:lr.'r
cash. Thouvsands sobd lof ioading, dozing a&nd gardaning
« CATALODG of KR construchon and uses - $51.00
« ASEEMBLY MAMUAL - £7.00 rrefunded on any purchass
STRUCK-KIT. Dapl. PM73  Cedarburg, Wi 53012

PUMPS‘ Drs -H.I-” EIIPE.:‘-TF.I:::'.E:I-:- [ .:_-

b, Heavy duly bail Bearing pump. All metal, rust-

prool Type XB. Stainiess shafl. Use Lu HP or
farger. 1 HP 1. 200 GPH 60° high or 3EI-DCI
L I"FH “5 well, 5.200 GPH max. 1%~

1* aul. Belt or direct drive. £21 CJ-.

o Type P won'l rus! or clog. Bronde Bear-

ing. To 2.400 GPH. 1" in; " oul. §15. 95

ADD 32 & hnding. Money back Guaraniee.

LAIIHI'I:II 80 Hwy Belle Mead. N.J. 08502
i g
i\ Tanas & wers sooes. |
|

i

HLIKDAE B OoF I

LSPUSLIAL FARTE, GADGETS & IDEA ITEMS, UMAVAILARLE IN

STORES DR CATALOGS ANYWHERAE' Bargan price ns sssrything!

Waw iwenn i wenry Asee” Aush pesitard bor owr oogy | I
ELECTROMNICS

Dapt. 373

Platssburgh, MY, 12901

S ) s M S

THE BOSS

LOG SPLITTER!
Only $48.95 plus $8 p. & b tor
*  adaplable cone, of $99.95
plus§10 ready-lo-atlach 10 hub ol
car o ||ghr Irwck [ specily vehicle ). Pa. =
send &% sales tax  Free info—send stamped

soif addressed envelope Good Products,
Route 3 Box 88-A PM. Mulrtown, Pa. 19530

Splits
EASIERA A FASTER!

o Seud for FREE PACTE
l'|-;.1 .HH.:.l.Mar EEpl PROEY

[—
u._r — - >

AT ECE MR Y #

e A O e @l YOI DA S
PO TR END §00 TR

MNATIOMAL
CLOCKMAKERS
u INSTITUTE

O e aAE LEWIRTOWR BL, T7Oas

MANUAL TIRE CHANGER

Wia ppser cosen Bt e . Elanger Bresk s b
demguniy and maunii bie an im. 1199.00
ppel., satalarion gearon sad Coll or wsrie

WIKCO INDUSTRIES,

@ 7 Bow 144 N8-873-53307
firghar Bow Mabrouko 63837

REVOLUTIONARY IDEA
DO IT YOURSELF

Mo available Detadled bosk on how to
dipgnose problems on 1980 THRU 1983 GMC
ALTOMOBILES. Get to mformation that ks insice
vour AUTOS COMPUTER SYSTEM  without
paying lor eapansive equipment. Fend the trouble
woursel in SECONDS and where {i's located . You
recemne a ook with 19 trouble shooting codes and
chars, phes inStructions o activate

WOLI CEFS COMMDUTEr Hnw ﬂ"l_'f 59 !5

MASTERCARD & Vi5A accepied (618} 233-5200
of gnd Money Crder to

UNITED AUTO PARTS, INC.
112 West "B’ 5t., Belleville, IL 62220

BUILD vour own JET HELICOPTER

EASY TO FLY—MNEXPENSIVE TO BUILDI

® Carmes one person-plus
& Simple hand-100 assamibly
® Uses fow-coat Tusl

Plans—=complelaly flusirated 39 00

The HELICOPTER HOBBYBOOK . 3

Inclydes Flans lor buidng
B piston-gngens.powered BOTH ABDVE BDOMS
anly $14 00

Hebcopber (llus | $8.00
W j T

P.O. Box 18488 Baltimore, MD 21217

BUILD THIS TRAILER KIT
Bled 7877

« 18 For parsonal Uisa or Resale. Héavy duly
steal precut. TOUD
anles, Guaranteed Haul
hay, Cars. [racior,

L Treight, edc Sand £3.00
ot Bechiune, Mareding
wheas. parts CRIN0Q e

TRAILER MAKER 1228 No. Jetferson
Bldg. C M1 Pleasant, T 75455 Ph, 214/572-

COMBITOOL™

FOUR TOOLS IN ONE!

This Unigus Tool
Combines a & ag-
justable crescent
Wrench, 67 siip joint
pliers, wire cutters
arstl 3 Fat he ad screw-
driver Into Gne util
T [l

el For aroiind the
house, in the car, o

Doay, DECYChng, Ski-
ing. etc

15 Gayiey A Suibs 411
Wl Viliags
Lo Arpedaa, TA S00G A

, GET INTO
'DRAFTING

lrllrlll hetirvest in pee Bires, Mo previous expe-

| g ded, Toals and materials included with |
; mum M specis! talant requined, mlhﬂqrh.ll
". what to do, hew tnda it. LEARN DRAFTING
Mo wlmn AT HoME! "

I -]
l‘i.'fll.'E{; - |
| KIT™ sbomess 1
I :\n- i . oy ETAIE [
i MORTH AMERICAN wmomrnnnms i
Lommei T 4490 Casmpen Or, Dap. PORI, Wewpart Beach, CA 92660

PHASE CONVERTERS

Converts 220 Volt Single
Phase Power To 3 Phase Power
Featlures:
“Easy Installation
*Instant Reversing
"Runs Multiple Machines
*Cost Savings of 25 (o 50%
*Designed for Industrial Use
*Guarantead Against Manufacturer’s Defect
far 1 Year
*Service - Exchange Units can be senl out
immediately
Yes, BIODEC, INC, please send me the fol-
lowing static type phase converters

Model  HP Price
— PH a1 9000 ... e
__PH2 141 $100.00 =
— PH-3 1-3 $110.00 e
— PH4 3-5 $130,00. . ..
= PH-5 5=V SI50.00 . . e
— P 1] ST60.00 . T

=

Shipping, Handling, Insurance
Ohio Residents Add 6% Sale Tax
Total

Make check payable to:

Biodec, Inc.

P.O. Box 3187
Cincinnati, OH 45201

Information on our rotary type phase con-
verters for motors between 1 HP TO 50 HP.

MName
Address
City
State ZIp

Diealer Inguiries Invited
Contact Biodec, Inc. (513)231-6713

POPULAR MECHAMICS « JULY 19683

BUILD ON YOUR LOT
It may not have to be fully paid for with Curtis.
We do difficult framing, you complete and save
£1,000's. No money down, low monthly pay-
ments. For free catalog, write Curtis Homes,
2201 Florida Ave. So., Minneapolis, MN.
55426, or call toll free 1-800-225-8505.

EMERGENCY AUTO
ROAD SIGN KIT

= Viglhis Dver Y Mike Away! muw
* 13 Diffarsnt Signal * Lasty for Yesrs!

& 20 + Diflersnt Matiages! = Eawy Assembly & Storagel
* Large 5° » 19" Signa! * Mompy Bach Guaranina!
» Huge 4 Lativrat * Great for Auto sed Boat!

= High Ouwality Materiais! + Excallent G ideal

THON'T BE STRANDED ON THE ROAD with cars passing you
by heiviar whier howur, Dricnds and family worricd. Got belp fass
with the remarkshile Sign Kiz. This new ki oo
esafs |3 differemi signs ncleding: CALL-SEND-NEED-RIDE-
GAS-MECH-JUMP-WATER-FLAT-POLICE-TOW  PLUS a
BLAMK sign o writc 3 PH® or dal mrssage. PLLS a HELP
npn menad sl woowrde s stamd, Bagh in beilitant FLUORESCENT
These karge iy signs &re mnade of mcark
|hlh'1lfhlahlr Mrpnwk-‘rrwmhwmqm susembles in m;
utes, ok Bools required. This usigue new sysiem will cover
w1'|m1|: any emergency. Smply arrange the signs oo i your
:frnr- oimcrpeacy and alert modorisis (o vour sisdon, Get
ix fanmsc new sign svibem and peace of mdned for only
51295 ppd. SAVE 35 order mow and get § 100 off each sddi-
thoed ke, T Res. add 6% sabes mx ALFAM [nd. PO Box
A2000-Dep 146, Mouston, Teaas, TTO4 1
e BT —————

ORDER YOUR “HELP SIOMN NOW!
Chaock [ 0 - B0UES [ 2 - 024,90 [ 5 - $36.8% (1 4 - F48.00

Amounicclsed 0 Texas Hes add 6% sabes an
Cherok ar Mossry Chrder Owly . Please

I
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- |
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Kathy Cusumano, Classified Service Manager
Rate: $5.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 por word additional (First word set in Bold Face ot no axtra charge, 2ip Coda Froee.)

The next available issue to place an advertisement in Amarica’s No. 1 Classified Section is SEFTEMBER. The closing is JULY 5th.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
FPleasse indicate Heading under which ad is to appear. As & consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete namos and stroot addresses.

Advertisers using P.Q. Box number must fumish complete name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive matarials with your request.

MIGHTRAIDER OSCILLATING LIGHT CIRCUNT DMA-

GRAM, §4.00 PPD. CENAC, P.O. BOX 1732 BRISTOL,
VIRGINIA 24203-1732

INDIANAPOLIS 500 YEARBOOK, Annual Cobactor s fem
224 Pages, over 100 in Full Color $14,45 P.P. Froe catalog.

Can Hungness Publishing, P.O. Box 24308PM, Specdway,
Indiana 46224,

BERKELEY Sporiscars For Saie. Berceloy Exchange, 469
Eim, Nandover, Mass. 01845

HIGH Mileage Carbwetors, Free Deinds. Box 85, Dvapar,
Litah B4D20-0589,

SAVE MOMNEY-"Me and by Car” Machanic with ihifty yeans
expariance, iells all. Save gas, hot tos. short cuts, stop getting
gypped. Lots more. §1.65 pius §1.00 Hdig.. posiage. Maineke
Co., Siaie 51, Mishaoot, Wi, 54228,

INCREASE YOUR MILEAGE 90+% Wnh PROVEN
Resuits Conver Your V8 o V4 Complete Plans §14.95. MCE,
B.E. 147 Mill Croek Aoad, Shatton, Wash. S8584

MIDGET CARS

1000 Used Motorcycle Bargans, Streel, Trail, Mew, Used
Paris. Al Makes. Save Planty. Discount Catalog £2.00.
Burico, 148PM1, Covinglen, Vinginie. 24428, 703-082-3885 -
7039659316

ATY'C Go-Karta, Engines, Tires, Wholesale Catalog 51.00.
Lorenoo, Danville, [lincis 81832

HANG GLIDING, AVIATION

CHOPPY ultralight sngle seat helcopber. Senplified con-
sinuction motorcycle engine. knformations 5300,
Box GT0 "M, S1. Aeami, Quebec, Canada JOL 2L0

OLD CAR FANS: subscribe to HEMMINGS WOTOR
NEWS, world's largest old car marketplace snce 1954, Over
450 pages of ads each monih, crammed with thousands of old
cars for sale—plus parts, IHerature, resioration shops and
mane. Only §15.50 lor 12 giart issues. Subscribe to the ‘bible’
ol oid car nuts ioday. Send 1o Hemmangs: Motor Mews, Depl.
14F, Bou 100, Benningion, Vermont 05201

S0AP-BOX DERBY RACER Pan, Pholocopy of articles as
ey Bppeared 7 Populsr Mecharics 1008 issuss, availible
for §4.00. Send for Plan A 5 B3 + S4.00 1o
Mechanics, Box 1074, Radio Cy Stabon, Maw York, NY
1o

AUTO SUPPLIES & EQUIPMENT

SAVE YOUR ENGINE, STOP EMOGINE KMOCKING AND
PiNG with the amaring Caner Engine Knock Eliminator.

Workcs aulomatically, easy fio install, compiste sasy
lmwmuﬂUE-ﬂlmumm4a4t

FINEST New Zaaland lambskin seai covers Tor cars, vans,
and ALV.'s, also decorator and infland rugs plus apparel. Free
catalog: call 1-800-426-4626, Skinny's Down Under, P.O. Box
BEOGT, Depl. FME, Seatiie, WA BE188,

Av's §75.55 plus $5.00 tax and shipping, Gua il Somy
o diesels, rotary, odd-fire VE's or positve ground vehicies.
AMMEC, PLO. Bax 15178, 81 Louis, M0, 83110

TRIKESTER—THREE Whesled Two Place Sde By Side,
VA Powered, 50 MPG. Semi-Enciosad Body. Simpée Const.
Information Pack. $2.00, Plans 525 00, P.0, Box 1942, Bonita
Bprings, Fla. 33823

PROPANE'GASOLINE DUAL-FUELED AUTOMOBILE!
Compiste Plans, instructions and Parts Sources lof conven-
ing your car, $10.00. RDA, Box 871, Concord, NC 28025

MNEW| Prolessional OCTANE BOOSTERANTIKNOCK ad-
ditive you make af home salely, sasdy, inaupensavaly. Qur
puarEnies 8 UNCONDITIOMAL. 3695 ESCALERA, 5298,
533 Sufer, San Francisco, CA 84102

Mﬁmhp-lmm::mugmmmmm
Supplies. §$1.00, Bob's Poniac Parfs, Bow 3330,
Sempaarville, MD 21150,

AUTD and TRUCK RADIATORS WHOLESALE—AC
Condensers. Ovemite Dofivery. Toll Froe 1-800-845-5024, N'Y
516-242-26545

DESIGH Build Airplanes, Hang Gliders, Simpified Publica-
liona. Brochure 20e. MeCoy Adrerafl, 12020 5. Figuema, Los
Anpeles, CA BDOS1

63 ULTRALIGHT AIRCRAFT PLANS! (lustrated Cataiog
$5.00. Aerofun-M, Salida, CA 85368

SPACE & ASTRONAUTS

SPACE BHUTTLE PATCHES NASA Design 'Wom By
Astronaits. Full-Color, Embroidensd. Thies Diflerant Paches.
Send $10. To: Ventrilio, Box 2219PM. Titusville, FL.
azrar-2218

ANTIGRAVITY Propulsion Device, Free Beochure! RDA,
Box BTN, Concard, NC 28025

OVERDRIVE book, understand, troubleshoot, install and
reduild. $5.00. Cverdrive, Boa BTTI, Toledo, OH 43623

PARTS: Army Jeop and fruck parts, Spare Pars &

Eguipment Co., P.O. Bax 751, Lexingion, Kentusky
405010751

ADJUSTABLE CUP HOLDER for Auto or Bom. Adjusis 1o
it any size Cup or Bofle, Guaranteod 5400 Posipaid,
Freeland Indusiries, 1358 Creek Road. Sandy, Liah B40G2

HOVERCRAFT

AERO-CAR Amazing Howercraft buill sesily with ordinary
twols, Lawnmowar anging power, Carries one man plus, How-
ors, Hms lorwand, backward. Sddeways over land snowwaler.
Complele consiructioh plans and brochure, $8.85, Asro-
Projects, Box 5118PM, Clinton, New Jersey 08809,

HOVERCRAFT Plan All Sizes Catalog $1.00. Unéversal
Hovarcrafl, Box 281, Cordowa, Wlinois 61242

SUPER CARWASH GPONGE Cieans anything. Containe
soap, wan, rust inhibitor, 53,00 each. Central Service, Box
851P, Aloona, PA 16603

CORVAIR PARTS - 390 page cafalog: $4.00; Clark's
CORVAIR Parts, Inc., Shelbume, Mass. 01370

AUTDMATIC TRANSMISSION And DIESEL Fuel Tank
DRAIN PLUGS For G.M. and Impon Cars — Palent Pandng
Kits 521,95, Box 535, Poolesville. MD, 20837

SAVE DOLLARS-TIME. insidars report datails plan lor has-
sle Iree car buying. Free Inlormation: Bacchus, P.O. Box 400,
Hockley, Taxas TT447,

CHAYSLER 400 VB GETS 85 MPG ! Loam how o build
your VAPOR CARBURETOR. Send 26c KMIESS, A2-PM,
Bowling Gireen, MO, 63334

AUTO SIGHNS increase Buseess! 100 Magnebc, Graat
Irvestmant! Datails. 5.5.4 E Forrest, Box 552, Tominglon, CT
D720

HOME Mechanics, Small Shops, BUY PARTS WHOLE-
SALE! TOYOTA, DATSUN, HONDA. 1,000's Maw Parts.

Card. Call B15-485-2173. mnm
JPM Descount Auto Parts, Box 2247F, Joliel, IL B0438

VAPOMARBE - Fantastic Gas Mileage!" FREE Proof! -
DynaTek B7, 720 Jordan, Rockiord, lllinols 61108

FUEL Vaporzabon Systemn Increasss Misage 20%.
GUARANTEED! Frow Details. J & 5 Marketing, 18
Pannayhvania Ave., Haveriown, PA. 15083

SAVE QASOLINEN polution devices - - sesdy,
revarsibly| Posco (GB-T), LaGrangevile, NY 12540
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ALTERNATOR Genersicr Rebuiiding Book.  Price;
Hadeturd Engireenng, Box 26024, Las Vegas, NV, 89136,

BOOMERAANGE— INCREDIBLE RETURNS! You can da
it Exciting sport! Ordetr FREE CATALOG today.
BoomarangMan, 308 Park. Monros, LA 71201

CB-RADIO, TV & HAM EQUIPMENT

CB RADIO Books, Kits, Modilications, Free Catalog, APS,
POE 263, Mawpor!, AI 02840

FREE sample increasss driving visibdity, Wnite: Craighaad
Sales, 3041 Personna Avenue, Morfolk, Viginia 23509

POLICE Scannaers, Bearcal Regancy. HPA. Box 19224,
Denver, CO. B0219.

TRAUCK Asbuilding. IHC New Truck Caba, Til Hoods Aved-
abla. 5T1, 5040 Hoevad Foad, FI. Wayne, indiana 46806

HEW! . . . REPAIR ANY TV . .
Bax 517X, Braa, CA 32621

. EASY. Write: Flasaarch,

AMAZING CAR MOP Use No Water. Longhandled. Sib-
cone trealed. New 'Way To Polish And Protec! Your Car. Easy
Ta Use Time Saver. Will Cut 'Walas Bills. 5508 plus 5200
P.A&H. island Gitts, 3, C-13, Versales, Bayaman, P.A.

IMPROVE CB PERFORMANCE! Modification hardware,
books, plans, Catalog 52.00. CBC nternational, Box 315008,
Phoenis, A7 BS046

e ELECTRONICS
MOTORCYCLES, BICYC 4 LATEST Electronic Buggng Delectors. Literaiure, $1.00
mmno‘rmlwr'ﬁm Ciiton, Box 220M, Mise, Flonda 33168

GO KAAT, MNI-BIKE, MOTORBIKE PARTS. Twes,
Cutches. Molors and Complate Carts and Mini-Bikes al Dis-
oount Prices. 34 Hp. motors $108, 5 Hp, 5130, Send §1.00 for
Booklal, Morihern Hydraulica, P.O. Bax 1219, Depl. 90703,
Buirnavilia, MM 55337

GO KARTS, Mnibives, ATV 5. Kits, Parts, Lowasi Pricas.
Cataiog 52 00 Aefundable, Kart World, Depl. C, 1488 Mamor
Ava_, Painasviia, Onio 44077

BICYCLE SUPPLIEE. Free Bargain Catsiog. BICERY, Box
12038, Costa Mesa, CA B3827

DISCOUNTED 200 WATT POWER SUPPLIES oparale
TV, stereo, office equipman, sic. from 12 voll bafery. Gresi
for fravel, sihs, porable, sasily speraled i car, Hosl, CRmDST.
SUPER st only 56688 sach. Includes cable, outlel, indicaior,
gwitch, brackets. COC TRAM, 56-48 70 5L Maspath, New
York 11370, (21 2835-9279.

GOVERNMENT Sumpius recesvers, iransmifters, SnoOper-

scoopers, pars. Calalog 26¢. Meshna, Mahani, Mass,
01808,

HEIN Gericke Loathers! Duniop Tires, Porsche Heimets.

ol Moloreyeling Accessories 52.00. T-Shifl or Hat

$6.00. Ewobice. ADZPME, Guys Mils, PA 16327 (814)
TH9-3869

FREE Timbkx progams! GSASEcatalog. Inexpensivel
EZRAEFRAA, Box 5222MA, San Diego, California 82106,

(Continusd on naxt pags)




COMPUTERS
Continwesd from

ATARL-TIMEX-SINCLAIR Lisars, Gat Our NEW

Catalogue.
Specity Computer. Send Three 20¢ Stamps. JPA Softwars,
Box 4155, Winter Park, FL 32793

APPLE TWIN Computers, Al acceasones. Busld your own.
Easily assemiiad Modular kils. Service available. Fres bro-
churs. Pincor, 530 Pelace, Aurcra, B B0506. 312-806-0015,
Afar 4PR.

FREE Money Saving Bulletin on Poputar Brand Mame Pro-
prams and Biooks for your Small Computer, Suparior, Drepd.
P4, BOMD Wesichasher Road. Waesichaster Dhia, 45089

Ti@/4A Owrers. Send for Free Lt of New and Exciting,
Low Cost Soltwars. Dynamic. Box 124, Hickswvila, M.Y.
11801

HOME COMPUTER REPAIR GUIDE. Easy 1o use, simph-
fed, hardwars mairenance manval. Troubleshoot all models
$7.85. Compu-Ed, Box 1501, Kansas City, Missoun 84141,

FOR the Letesi Microcomputer Hardware, Soltwam and
Supplies at Competitive Prices. Send $2 [nefundable on first
order] for over 500 Hem Catalop, J. POWELL
ASBOCIATES, 104 E. Monroe, Bloomingion, iL 61701

STORE your cosn coflecthon on your apple computer, Send
$14.80 lor complete program on disk, PRESTIGE COIN
SOFTWARE COMPANY, 1488 Awignon, Highland Pask, IL.
G035

HOW To Select A Compuler. §5.00. Computers, T27- 4th
5i., Manafta, OH 45750

EVINRUDE 1882 Bargains _ . . all sires . . . Seott McCulloch
parts . . . §2. handiing . . . Electra Marine, 610 Memick Road,
Lynbeook, Mew York 11563

BOAT PLAMNS - Frama Kas - Pafiems - Hundreds of designs
- Wood - - Stesl - Powerboals - Saiiboats - Owl-
boards - Canoes - Kayaks - Rowboats - Houseboals - Duck-
bosts - Sporthshers. Easy. proven mathods  include
ingtrLcbang Bpecialy for Amateus o Bssute pretessional
results. Mo Lafting! “Supplies™ - Fastenings - Fiberglass - Res-
ing - Glues - Spars - Books, Send $2.00 ior Huge 144-page
catalog of $4.00 Airmall Includes Free “"Boalbulding Sup-
plies~ brochure. GLEM-L Maripe, 9152 Rosecrans, Box
756MP, Betfiower, CA BOTDE.

FIBERGLASS - RESINS - Foams - cioth - epowes - mat -
glc. Factory prices - CATALOGUE 51.00 - (Book "COM-
PLETE FIBERGLASSING" 356000 - Clarkcraft, 16-P1
Agualane, Tonawanda, NY 14150

BOAT KITS - 27 wailerable models - POWER and SAIL -
8°-30°, Moided fiberglass hulls and decks come fachory
assembled - you inslall factory suppled mberior. Save hall fac-
fory-buit cost. Mo espenence required. 48-page cafalog -
51.00. Luger, Dept. BC-83, 3800 Wast Highway 13, Bumswilie,
Minnesots 55137, 812-000-2000

BOATBURDER'S PLANS, PaRems - Hayass, Canoes,
SBailboats, Pwogues, Fishing Boats, Duckboats, 40 modeds.
Catalog 25¢ Ouidoor Sponts, Box BTIC, Brentwood, T
AT0ET

TRAILER Wiring Gof Vou Confused T 53,00 Booidat Datails
Problem Solving. Marne Serwces, PO Box 5268PM,
Odesaa, Texas TETET

COLOR COMPUTER have GREAT FUN 18 holes of Golf.
Lises extendied basic. Disk 524.55, Cassetie 515,05, Acress
Programa Marketing, Lid., F.Q. Box 23275M2, Charone, N.C.
2812

TRS-80 COMPUTER DISCOUNTS. Lowes! prices any-
where, Frea pnce isl. Asto Shack, 1758 N. Dalsea Or.
Vineland, NJ OB360, B00-257-0428,

WORRIED Aboud Buyping A Used Oulboard Molor? $3.00
Bookle?! Detids Pro-Sale Checkoul. Marine Sarvices, P.O.
Box S8EPM, Odassa, Toxas TATET

FISHING ‘Surling Saang Fower-Dones. (99) Plans. Prams
Skifs & Schooners. Wit foe FREE PLAMN: Gas Saver
Diory-Skifts, Boa 720, Gahveston, TX 77553

PRAOGRAMS! Small Busness, Personal. knformation:
$200 SABE. Custom Compu Sof, 211 3d 5t S5E,
Wateriown, 5D 57201,

STEREO, CASSETTE TAPES, ETC.

RECORD-TAPES! Discourls to T3%: ali labsis; no pur-
chase obligations; newsletters; discount dividend certibcates;
100% . Fre delaile. Discount Mussc Club. B50
Main 51, P.C. Box 2000, Dept 1-0783, New Rochela, New
York 10801,

TV-VIDEO EQUIPMENT
MOTICE: USE OF CERTAIM ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

“ALL ABOUT HOME SATELLITE TELEVISIONY" Com-
plete Sourcebook-Buying, Buildng, A-lo-I Operation and
Morel #T151% Postpaid $14.75. Satisfaction Guaranteed!
Cansulicrs, POB 65808-C, Denwver, CO 80208

VIDEQ MOVIES. Everything imaginabilel Giant catslog;
35.00. Towed, Dunkirk, MD 20754-0213

AMATEUR Telewmon Convarter kits, Catalogue: §2.00 (re-
handaible). NDSCO, Box 12852, Dallas, Texas THZES,

SATELLITE Recewerz, LNA's, Antennas-Buid And Save-
Sand Stemg For Delaits. MATCO Electronics, Box 31688,
Cadillac, MI 45601

VIDEQ Cassette Blank T120°5 358.85 Cordless 700
Extendaphones 500.05, indash AMFM cossette reconders
$46.95. FREE catalogue: TICKERTAPES, 8301 NE Halsey,
Portiand, OR. 87220

VIDEQD Tapes of Film Classics. Manback, 3621-M Wakonda
Drive, Des Moings, lowa 50221

CAMPING EQUIPMENT AND TENTS

TOOL WORLD: SAVE 538, Name brand tools discourted,
Catalng 52, refundable. TOOL WORLD, Dept. 81. 21165
Euclid, Clevetand, OH 44117

FREE DISCOUNMT TOOL Calalog, Pressure Washer Kits,
Lawn and Tree Sprayers. Kim Mig. inc., 1407 Kansas, Kansas
City. MO G4127

DABCDUNT TOOL Catalogus - $1.00. Hoosier Distributing,
3009 Sample, South Bend, Indiana 46619

MACHINERY, TOOLS & SUPPLIES

BANDSAW BLADES. Any sze. Power Tools & Shop
Toots, Froe fteralure. King Saw, 6541 Tidewaler Drive,
MNodolk, Viegines 23509,

SILVO Hardware, 186 page Hand & Power Tool Catalog
5100, Dept PM3-7, 2205 Fichmand 51, Philadeipha, PA
19125

SMALL FOUNDRY Fumnaces, Supples. Free |ferature,
Pyramed Products, 3736 South Tth Avenus, Phosnic, Arizona
BE04Y

LATHES — Unimat— Maximpt — Shaeling Enco, Catalog
$1.00. Shop Supplies 51.00. Campbell, 21000 Seima Foad,
Springlield, OH 45505, [513) 322-8562

STEEL, Alumnum, Brass—Shest, Bar. Shop Supplies,
Plans. Write: CEl, AR, Box 163, Cameron, IL 61423,

4~ METAL Cufting Lathe $83.50. Taig. 15048 Procior,
Indusstry, CA B1748

BRASSE, Steal, Alurinurn, Stainless, Acryic, Nylon, Teflon.
Mo menimum, Celstog $1.00 (Refundable). METALS, Box
11204, Clayton, MO 83105

BANDSAW OWMNERS! Mew tool makes repairs T4 - 3u°
blzdes Irosen rod stock. $39,00 PPD. Supplies jor 100 spices.
Mew Miliord Speciaives, 244 South Main S1. New Mitlord, CT
OETTE

QUALITY CARBIDE LATHE TOOLBITS Buy Direct,
SAVE. Inlormation SASE, Tranghs, 1051 Comeancial, San
dowe, Calil. 951121478

CATALOG with compdete line of delicious, sasy-io-prepara.
Ightweight. fresze-dry, recreational foods. For productprce
ks, sond 25¢ f0: Mountain House, PM-3 P.O. Box 1088,
Albany, OF 8T321

MAKE 8 “Winabox ™ Oven for Ouidoor Cooking. Complate
directions. 5200, Clion Communicalions, Box 96C, Clilion,
WA 22024

ATHLETIC AND BODY BUILDING
COURSES

BUILD MASSIVE MUSCLES! Free Pachet! Mus-L-Up, Box
1616X, Forlana, CA 92335

SECRETS (¥ Powertul Muscles Guararised. Free Book-
iet. John Associates, Bon 1172, MNew Braunigls, Texas
TE13D

BIGGER, More Powertul Muscles - laster!! Free Booklal®
Uriversal, Box SE844, Datroit, Machigan 48240

KUMG-FU Frea Lessons. Sand £1.00 lor Posiage. Mclisa,
Bowx 1755, Dopt. PMB3G, Honolulu, Hawail S6808

ALL- Purpose Sandwng Wedpe. build fom scraps, Plans
$300 - 1o WEDGE, P. 0. Box 866 Strowdsburg, PA.
18360

BELSAW SHARP-ALL OWNERS - Save over 30% on
namg-brand wheals, ies, baits & parts! Immediate shipmeni,
FREE CATALOG. Woodmaster, Depl H2¥, 2840 Tesracs,
Hansas Caty, MO 84108 (BD0) B21-8651

1400 Catalogs Liated and Descnbed. Sources for Every-
thing Imaginabie. $4.00. Masterog. Box 879-B, Farfax, CA
B4530,

HEW YARD & GARDEN WAGON 4’ Bed Extends o 8 ko
Chersize Loads, 500 B. Load Capacty. Multiphe Uises Home,
Yard, Garden. ndusinal Quality. Free Brochure. Victonan
Products, P.O. Box 356885, Tulsa, Oklahoma 74153

UPHOLSTERY, SEWING MACHINES

UPHOLSTERY Sewng Machines with Walung Feal, com-
plele ready 1o use—andy 5459.00. Thompson Modal PW103-

- AGEF AVAILABLE FROM YOUR LOCAL DEALER, or onder

direct. (Master Charge-Visa). Datho Mig., Inc, P.O. Box
12110, Lubbook, Texas TH452—Fhone: (806) T44-6774

BIG CHEST SECRETS! FASTEST METHOD ANY-
WHERE! 53.00 Complete! Kaps Publishing Co., Box 2T26A5.
Vancouwer, YA D868 2726

DOGS AND MENNELS

INSULATED DOG HOWSE PLAN, Fioor slides out for sasy
cleaning. Foo! & water prool. Photocopy of plan as &
appeared in F.M. available Send for Plan X232 + 54.00 to:
Popular Mechanics, Box 1014, Redio City Sta., New York
NY. 1010

PAY TV | Amatew TV RECEIVERS. 24 hour movies, spe-
cinls, sports, st GUARANTEED FINEST! FREE Brochure.
Sand SASE. Jarik, 632 Wes! Doran, Dept. 102, Glandale, CA
91203, 211B56-5839

CABLE TV BOXES & ACCESSORIES. Complete Uinits,
Money-back Guarantes, Cateiog: $2.00 (Aelundabie). Veser
Elactronica, 2061 Indusirial Road, Dapt. 19000, Las Veges,
NV 3108

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATHITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALDG - 300 Designs &' 80" - Plywood - Fiboer-
glass - Steel - Stip Planking - POWERBOATS - inboards -
Cutboands - Crusers - Sportiiahers - Hydroplanas - Fh.mlnuu'lu
(KAYAKS CANOES - Large Selaction - Plywood - Fi
- SRILBOATS - Daysadars - Trailprsailers - Musihuils - FIBER-
GLASE MATERIALS - Cloth - Resins - Foam - CATALOG
£2.00 - “Includes. FREE Mateials Brochure - Equn-rum Fing-
wh (Book ' AMATEUR BOATBUILDING™ - Fiberglass

» Piywood - Wood Epory - 56.00). CLARKCRAFT, 168
Agualans, Tongwanda, NY 14150

BATTERIES, GENERATORS

SENTRY Generators With- Without engine. Bag discount. JJ
Enterprises. Box 33, Osnkogh, Wi 54802

BATTERY REBUILDING SCHOOL

TOOLS And Insiructions $326.00. Training availatile. Test-
ad and proven method. Insruchor has 32 years expariance.
Bun Bafiery nc, 10415 U5 98, Sebnng, FL 33870
[813-655-1314).

BOOK Oin How To Rebuwid Bafipnas, Siep By Sien. $65.00.
Sun Battery Inc, 10415 US 88, Sebring. FL 13870
ENGINES, MOTORS, MAGNETS
SMALL EMGINES Large Dicounts. Send Stamped Bud-

ness Ermvedope To: Engines, Bax 166-PM, Ashland. MO,
65010

BLACKSMITH SUPPLIES

FORGES: gas, cosl — hammers — 1ongs — anvis — anwil
penches—all blacksmith supplies. Catalog 52.00 (redunded
firsl order) Mankel Blacksmith Shop, TB38 Cannonsburg,
Cannonsburg. Ml 48347,

WELDING, SOLDERING, PLATING

WELD WITH ALTERNATORS Buid Conrol circuil undes
520.00. Schematic and drawings $15.00. Tery Hendricks,
T12 Lincoin, Parsons. ¥arsas 67357

ENERGY SAVING

CEILING FANS FAMOUS NAME BRANDS a1 wholesale.
Catalog §1 We: Fans, PO, Bax 1211, Bonita Springs,
Florida 33823,

FREE CATALOG ol Energy Savers, Drainage Problem
Sotvers, Home Products from: Jeem Lawe, T12 Main Sireet,
Wesury, Mew York 11580

SAVE Up To 60% Ol Your Haaling Bill And Red Your Homa
Of Condensaticn Problems. Bukd Your Oem Air To Alr Heal
Exchanger For Hall Prce. Pays For Healf In One Year. Send
52.00 for Introductory Information To: Heat Exchanger, 448
Harrigon, Suile 374, Sumes, Washington B82056. B.C.
Residents Add 8% Sales Tax.

SOLAR & ALTERNATE ENERGY

AMAZING Erergy and Propulsion Deveces. Balave . Lst-
ings $2. Upper City Lab. Pittaheld, NH 03263

NEW Genwne BRIGGS & STRATTON Serice and Repar
Manual. Send 57.50 io: A-J Pubbcabors, 10875 Cochran
Ave., Rversde, CA. 92504

(Continued on next pege)
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SOLAR & ALTERMATE ENERGY

{Continued from precading pege)
BOLAR AND ENERGY SAVING PRODUCTS CATALOG!
MATERIALS; Componants; Complala System, 80 Pages, 18
Sactions. Dur 108h year! Order Irom one expen source—the
aouniry's larges! snargy saving mail arder housa! Call us &t
B03-B68-B186 o send $1.00 ppd. SOLAR COMPONENTS
CORPORATION, Dept. M, P.O. Box 237, Manchestar, NH
03105

HYDROGEM FUEL! Complete Elecirolyzes and Auto Con-
vlrgion Flans. Plus information on Sale Storage ard Geaner-
ating Hydrogen Free. Complade Package: $10.00. RDA, Box
873, Conoord, NC 28025

SOLAR Heat Panel, Build tor Under 5100.00 Wak mounted,
Prans $8.95. Sun Dollars, 3221 E 106 8., Camel, IN
48032

HOME HEATING, FUEL SAVERS

MAKE your own FIREWOOD iogs frorn SAWDUST simple
ingtructions, 310000, Todays Meas, Box 22304J, San
Frencessco, CA, 4122

WIND Electic, Box 188, Cottage Grove, Wisconsen_ 53527,
15000 Watts Electne Heal. Litarature, 51,00,

KEROSENE HEATER PARTS Al makes. Spocal prices on
riew hgators. Call BOD-458-3474 - 814-943-2535

OME Piece Precast Concrele Fraplaces Heat New of Eust-
ing Homes. knformaton $3.00. Cefion Commanications, Box
B84, Clifton, VA 22024

HOME CRAFTSMAN

LARGE Seiscton of Plans. Furnaue Designs, Loom, Spin-
ning Wheal, Clocks, Dolihouses, Cradies. Toys,
Bird Houses. Weathervanes. Kies and More. Catalog S0e
Craftplans Co., Rogers. Minnesota 55374

KIENZILE Babery Clock Movernens (Quariz] and acoesso
ries. Fros price lisl. North Amencan, Box T7-A0K, Fox River
G, Winois BO021,

WOODWORKERS!! Toymakers!' Vanear Craflers!! .
Color catalog phus bargain offers! - Yensers, oy paris plans,
handwoods, books, fumilure plans, crafplans, cane, dowals.

DO-IT-YOURSELF

LEARN TO TYPE IN 5§ HOURS! Gel Befter Jobs! Wa can
gt you, Lingue Method! # TES08 Shows you How! Success
Guarantesd! 38.25 Posipald. Consultors, POB 8588-AD,
Darver, CO BO206

§$1.00 refundable. Morgan, POIMOZ, 1123 Bardsown,
Lowswile, Menbucky 40204,

LEATHERCHAAFT—Maw 72 Page Wholessle Catalog.
Send 5200 Ralundable. Leaghér Linbmited, How 283,
Bedgium, Wi 53004,

GRAMPA'S BIRDHOUSES—Eighteen Beautilul Home
Apartment Plans! Brochure $1.00 (refundable). Woodartist
{Box 31564PM,), Charlesion, 5C 28407-1584

PATIO Fumiture, Tables, Chairs, Rechners, Plans 53.50.
Mikg Kennedy, 1720 N. Vassar. Wichita, Kansas 67208

PLANS: HEIRLDOM WOOD TOYS 18: for info. refund.
able. Uncle Ray's Workshop, 4056 So. 14810, Seatle, WA
98168

UNIQUE WALL UNIT. Faniastic all Wood Desplay for T.W..
Shareo, Agquanums, Acoassones, Easily Bul, Very Attracte.
Detailed Plans. instructions, Photos. §3.50. Dynovatian, 1511
Emgl Fowler Avenue, Suite R153, Tampa, Fiorigs 23812

COMCRETE IMPROVEMENTS AROUND THE HOME.
Idaas and plars [or sieps. walks, patios, driveways, recreaton
Breas. Send 3300, Potland Cement Association, Onder
Depl, 5420 Old Onchard Fd.. Skokie, IL 80077,

35 WOODEN TOY PATTERMS - Easy, Proftable - Cars.
Trucks, Tran, Airplanes, Easthmovars - §5.00 - FRANKS,
12025 Second, Boonewlle, MS 38829

STAIMLESS Siee! And Brass, Screws And Bolls. Small
Guanites, Free Catalog. Elwick. Dept. 489, 230 ‘Woods Lane,
Somerdase, M. 06083

22 EXCITING, UNUSUAL, BIRDFEEDER PLANS, Profes:
sionally Desigrnd. 51 Page Bocklat $8.00, Kingwood, Suile
111G, 770 Hilleresl N.W., Salem. Oregan 37504

DISPLAY ¥our Beautilul Piates and Figusings on this Lvge
dwd' Wall Shell. Send $5.00 f Pattern 103 Pearson
‘Woodesign, Box G082, Hayward, Wis. 54843

WHOLESALE CLOCKS, Quartz Battary movament includ-
ing hands and numerals, trom §3.60. FREE Price lisl. Clocks
N Things, Route 3 Box S4E, Foxworth, M5 30483

BALAILD IT YOURSELF — Picnic Tables and Patia Furniture
Plang — Free Irommation. Han-D-Crafers, 12220-58
Mitihouse Court, Chestedidd, WA, 23832

HAMDMADE loys are kespsakes. Orniginal. Market Tasted
Patienns!| Never Befors Ofgred!™! lustrated Catalog §1.00
Aefundabie. Marca, Box 8145840, Dallas, TX T5381

BATTERY CLOCK MOVEMENMTS. Below wholesaks
pricas! Top qually components. Catalog §1.00. Yankea, Box
26. Thompson, Connecticut 08277,

OVER TS5 PATTERAMS] Enppy making profitable wooden
gifts, toys, household sccessories. PLUS "Shap Secrets”,
Oy §5.00. Accents (P-73). Box 262, Darvers, MA 01823

BUILD GARDEN TRACTOR froem used auto parts, lllustrat-
od quide, $7.00. Fiock Creek Publishing, Dept. A3, Box 5812,
Frasno, CA 83764,

UNFINISHED paciure frame maoulding. Faciony cossoul.
50P% descount. 200 styles. Write: Japs, 126-PF Seventn MNorh,
Hapiins, MN 55343

MAKE TOYS- Plans, Kits- Hardwood ‘Wheets, Parts, Dow-
sls- Catalog $1.00- Chery Tree Toys, Beimom, Ohio
43718,

WOODEN Toys Are Befber. Liaf Of Plans §1.00 U 5. Cu-
rency Ownby. Woodbulchers Toys, Box 514, Lesla. Mich.
45251

WORLD'S LARGEST CATALOG? Three pounds 704
pages. Ewery Tool, Supply, Machine Imaginable $5.00,
Aetuncabie, McKilligan, PW-TB3, Johnaon City, Naw York
13780

CATALOG FULL-SITE FURMITURE PLANS — %200,
Ratunded wih lesd arder. Tradibonal, Edrly Amanican, o
170! Fumiture Designs, 1425 Sherman, Dept CP-83,
Evanzion, lllinols 60201,

PATTERNMAKER'S PLAMS lor Centerless Router jig
32.00. Woodn Swi, Box 4307, Englewood, Colomdo
B0155.

EIGHT WOODEMN TOY VEHICLE PATTERANS - 53.00.
{Buidarer, Airplane, Rlacecars, Trucks, Eic.) Calalog - $1.00

(Free with Order). Keepsakes, PMS, Box 18733, Shreveport,
LA, 717138

DRILL Bits Sharpanad By Mad. "4 to 17 52,50 for 10, $10
par 50. Reton Postage C.0.0. Bits, 2410 RAeedy Pewy..
Hagarsiown, kO, 21740

BELT buckies lor eong or slones, spacsalty buckles, jewelry
Elowite Corp.. 806 10th Siresi, Whaatiand, Wyomng
Bam

CUT YOUR OWN GLASS Complete Instructons Plus Gokd
Tip (iass Cutter §7.85. Genaral Glass, 2052 East Uiriveraity,
bsosa, Arizona RS303

HOT Tubs! Build your own and save cver 52,000, Complate
pans & wholesale equipment sources. §15.00. Money back
guaranbes. Leisursaway, P.0. Box §TT4PM, Portsmouth, Vil
23n0a.

REGLAZE old balivtubs and sinks yoursell. Balhiubs, Bax
656, Wesl Jordan, Litah Ba084

AMAZING plow resistant mall pest. Free brochune. Wribe:
Swingaway, Bax 57, Mnoa, N.Y, 13116

BECRETS io cut high plumbing bils. COMPLETELY NEW,
EASY-TO-FOLLOW, delailed instructions and drawings for
repairing faucets, $3.98. Magic Wand Plumbing Il, Drawer C,
Chnion, lowa 52732,

MOW YOUR LAWN FROM ¥ OUR PORCH! Corvert & seff-
propelied mowaer i & lour-whesl drive, IANBI-
able RADID CONTROLLED LAWHMOWER! Plans §11.945.
Imlormaion $1.00, Mower, Brookside, Alahama. 3S6-0083

SURVIVE! — Threa Dozen Comroversisl Sunvival Pubili-
cations — Energy, Barking. Firearms, Medical “AUTOMAT-
iC TELLER MACHINES" (520.00). “GAS FO° ALLN"
(S1E.00), “BURVIVAL GUNS & AMMOI™ (531800), ... .
Buper-Survival Brochure ($1.00). INTERVIEWED by CBS "60
MINUTES™. WILLIAMSE, MSEE, P.O. Drawer S3TM,
Alamogorda, MM BE31D

ELECTROPLATING. Complebe amatew's bextbook. Al
mbtals Electropiate metallic'nonmetalic itama $11.05. Datadls
ires. Tropic, Box 95-P4, Paim Bay. Flonda 32605,

SAVE on parts lor Lawnmowers, Minibikes, Karts, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Sand $3.00
For Cataing. Saw-On-Pars, P.O. Box 231, Somarville, Mass.
02145

WATERBEDS! Plan And Accessory Cataiogue 51.00
Walirbeds, 12104 2" Steel. Vancouwsr, Washington
BEE61

COLOR TV TUNE-UP Instuchons. Prolessional Adjusi-
marits You Can Do For Bes! Picture. 55.95, Supenar TV, 319
E. Michigan, Ypailanti, Mich. 48187

SPACE AGE MOLYBDEMUM based |ubricant lor GREAT
anti-WEAR, anti-AUST PROTECTION of workshop tools and
equipment. Buy handy 16 ounce spray cans of “MIOLIOIL".
Mot sold i slores. Send check o money order for 57.50 per
can ta: JEM, Box 577, South Windsor, CT (8074,

SPOOL REEL FURNITURE diagrams and instruchons
35.85. P.0. Box 425, Nivensila, Mew York 12130

DOLLHOUSE Pans Book. Threa Cute Modess Built Sturdy
bor KIDS Pray. 54.00. 15208 5.E. Tiobetts, Portland, Oregon
97238

STICKY Drawars “Super-Skce” Teflon typa lapes. Sam-
ples. Cring, 230PM, North Grespon, MY 14515-0230

HOME BUILDING & REMODELING

OWhH A NEW HOME in six morths of less and save 40% of
s cost! Free information. Housing, Bax 744-H, Ovegon City,
Qregon 97045

HOME construclion pans, booklel 5100, Panama
Products, Box B626C, Jacksonville, Florida 32208

HOUBEPAINTER'S Guide. Tips, Technigues, sic. $1.00.
Bax 122, Winnetka, B. 80093

PLASTICS

FLYING TOYS, Free Plans, 35. Janus. 2516 N.E. 168ih,
Sannle, WA 98155

DAY FIREWOOD SHELTER. Practcal, charming land-
scaps addition. Unique rushs design. Cord capacty. Plans
$2.85. Rogers, P.O. Box 854, Monoa, Wash, 88272

WALNUT Lumber cabnel grade. Squanes, Gunstock
blenks, Venser. kwa-Migsourl Wainut Co., Dept. M, Stabon A,
Box 66, St Joseph, MO 64503

FAVORITE WOOD TOYS, Patterre, Pars, 'Whesls, Cata-
log $1. Toys And Joys, Box 828M, Lynden, Wash. 58264

AMATING INVENTIONS-PRODUCTS: Visepress, em-
ema slamper, racing sland, magnelizers, glass slicers,
many oihers! Free . Riover Page. 250 Wast 54 Streat,
Suite B0, New York City, 10078
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CASTOLITE Liguad Plastice. Crystal claar, colors. For cast-
ng, ambeddng, coating. hberglassing: o indusiry, laboralo-
res, ¢rafl work. Aeproduce your desgns wilth our mold
mabariats. Profitable. Nestrated Catalog $1.00, CASTOLUITE,
Depl. B3HFM, Box 301, Woodsiock, 1L B00S8.

EHRINK TUBING-A1 sizes, Many colors, Whaolasass Prices
Fres Price Lt Cheality Manudactuing, P.O. Bow 3085, La
Masa Calil. 92041

MECHAMICS—Build Your Own Oxy-Acatylens Carl or
Adjistants Jackstands (Thres Szes; 20°, 22° and 257 max
Heighl). Plene Sets SE.00 Each. Barrenting Emarpnses, Rt
12, Box 267, Jaspes, AL 35501

S0DA POP; Make your cwn. Manual 510.00. Soda. Box
104P8, Springfielkl, VA 22150

INSTALL Your Chwn ELECTRONIC TELEPHOMNE - COM-
PLETE KIT. Telesalos, Box 220, Hopa, ND 580458

UPHOLSTERING SUPPLIES 57,00 for Prices Vamety
Products, Box 568F, Lethrup Village, Mich, 4B078-0668

BUILD YOUR OWN PVC pipe tumiture, chair, chaise, end
iable, plans 55.00. Creatve Sales, Box 247M, South
Wawaukes, Wl 50172

QUALITY STEREQ SPEAKERS you can buiid, 100 wat, 3
way with 1.2 inch wooker, 279"« 15%4" < 122", Sepanaie levet
coabmle far Mid rangs and Twestér. CL1000 Spaakers ol
outstanding pedormance. For your construction marmal send
§9.95 check or money order io: CHALLENGE MARKETING
ING._, P.O. Box 161029, Miami. FL. 33116 Aln: AML

VEGAS game tables and ofher woodworking plans, Calaiog
$1.00, 3808 Rosecrans, Suite 278, San Diego. CA 82110

TILE REFAIR, Cleaning. Bnsialabon Manual. Mildew,
Soiled Grow, Broken Tile, Riegrouting - Fulty lilustrated. $2.85
0K Tile Speciaftees, Box 2M062, Hansan Ciy, Msssouri
G141,

COMNVERT GCircular Saw To Table Saw Adjustable Rip
Fence and Mier Gauge. Plan $6. Easy Plan, Box 51, ML
Pead, Hewioundiand, Canada A1M 2C1

ELECTRIC START YOUR LAWNMOWER. Mo more pulied
muscles, Loss than 53500 matesials. Instructons 5500,
Lawnmowers. Box 187, Toledo, Oregon 97381

FIVE Critical Stops to Bailding Durable Concrate Patios.
Walkways. 52.00. Clifon Communicalions, Box 968, Cition,
VA Z2024

AUTO Air Conditiarang Senvicn Manual. Made Simpis, $15.
Henry Rowan, 2318 Cooke, Abdene, TX TBE05

GEOTHERMAL AIR-COMDITIONING. 10 times mone effi-
cient than elecic. Complels plans, custom enginsensd.
$69.95. Free Brochure. Geocthesmal Energy Assocates. P.O.
Box 32, Dept. 261, Maywood, N.J. 07607

SAVE Thousands on Pool Repairl Shingle manuad $10.
Badel Prass, AD2, Box 226, Export, PA 15632

WET BABEMENT? prowen mathods for  cormechon,
explaingd Fustrated (30 years lml Mail $2.85.
Cmmﬂﬂf?hﬂhumum B4IDS0

(Continued on next pege)




DO-IT-YOURSELF
[Continued from preceding pagel
PYC FURNITURE BUILDERS FIBERGLASS table tops.
Weatherprool. Desaigned for any type of mouniing sysberm.
Leathar grain dasgn. Wrila: Tops of the Warld, ¢/a FIA, Ine.,
P.0. Box 1655, Longwood, FL 32750

BOOMERANGS FROM AUSTRALIA. The Rag Thing
Simple instructions—Fun For Everybody! Only US 58.85.
Qutback, P.O. Box 53 Swanley, Tesmania 7331,
AUSTHALIA

"1001 THINGS YOU CAN QET FREE! Gameword, P.O.
Box 882, Sharmon, PA 151486,

HOMEOWNER'S PLUMBING GUIDE- Pipas nasd Rapair?
Remodeling? Save money with Completetly Instrected. [lies-
rated Book. $4.50. Gostin Associates, 87 Eastwick Rd., Naw
[Beitain, Connachicut 8053

PYC PLANS for Florida's finest outdoor furniture, Make big
money in your spare bme Complele Deginners manual for
$9.95, Send chack 1o: FlA, Inc., P.O. Box 1655, Longwood,
FL. 32750,

SMOKE YOUR OWHN MEAT AND FISH. 2 Sizes of Smak-
ors. Vary Simple Plans $3.00— Sateiacton guarantesd. J. L.
C. Resaarch, Dept. 13-1, Box 185, Youngwood, PA 15657

PYC FURNITURE GRADE PIPE & FITTING SUPPLIERS
W supply all fittings & pipe for the do it yoursaiter, Write for
prica el FlA, Inc., P.O. Box 1655, Longwesd, FL. 32750,

PYC FURN. BUILDERS. CUSTOM CUSHIONS &
SLINGS. Hunoreds ol pafterns & colors. Fines! lextileans
materials designed for cutdoor use. Craative cushions. Wile:
FlA, Inc., P.O. Bow 1855, Longwood, FL 32750

CERAMIC TILE cleaning, repairing made easy TILE TALK
ahows, fels how, Save, 34.00; Afterman, Box 806, Stanfard,
KY. 40454

1400 Catlalogs Listed and Described, Sources for Every:
thing imaginable $4.00. Masterlog, Bax BT9-F, Fairlax, A
S4030.

LIKE PUZZLES?? COMTESTS 77 Unique néw puzzhe con-
bos! guaraniess one in every $00 will win, Deieds—SASE.
SmarTease, 405 M. Olive, Wellingion, K5. 67152,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

PROFESSIONAL Magic! Huge calalog, over 1.000 icks
and books. $2.50. Hank Lee's Magic Faclory, Depl. PMT, 24
Lincoin Sirest, Boston, Massachuselis 02111

FREE! World's Leading Moweity Catalog. 1600 Jokes,
Tricks. Science, Sporis. Hobmes. Johnson-Smath, C-6013, ML
Clomans, Mi 48043

FREE! llustrated Venirilogquism Puppedry Calalog. Maher.
Bax 420PM, Littiedon. Colorads BO1S0

LEARN MAGIC - Froe Catalog. Same Oay Servica. 1512 E.
Fremom, Las Vegas, NV B3101

HOBBIES AND COLLECTIONS

50 MINT or 200 used all different LS $1.00 approvals.
Stamps, Box 142TPM. Belfiower, CA B0706

FREE Gaft With Cuality Approvals. Chapmans, Box 487G,
Galesburg, Michigan 43053

GREAT GM ke with 181 puchase—{ine United States
approvals and wand kst sanvice. Send .15¢ for handfing. Thiy
Stamp Boutigue, P.0). Bex 456, Madison, N 07940

BREATHTAKING Baautiful. 50 Difflerant mim Monsco pic-
lofials commemoratives ondy §1.50 with mint complate set
appravals. Pagoda, Box 132P, Sadney, Ohio 45365,

UNITED MATIONS 3 Complete Mint Sets 35¢, Approwvals,
Cornetia, POB 1508-M, Lake Placd, Flonda, 33862

50 DIFFERENT Oid U.5. bwtween 1851 and 1839 - $1.00.
Ed Roush, 423 Shepard, Manslield, Chio 44807,

OLD L5 Stamps on Approval. Chester, Box 153556,
Phiadeiphia, FA 18111.

WORLD Wide Stamps mounted in books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, M.¥. 11435

100 Ddfarent US. 35¢, Approvals Bradley, Box 425P,
Midloahian, VA 23113

BARGAIN 100 Worlg-wide Siemps 25¢. Qualty Approvals
A. Parkes. Box 143, West Brooktield, MA 01585

OPTICAL Products for Workshop and Habby, Discourt
Catalog §1 refunded with order. Canterbury Group, Bax G358,
Depl. 115, Manchesier, NH 03108,

MILITARY Medals Catalogue S0¢. Yearly Subseription
34,50 Veman, Box J8TPM, Baldein, NY 11510,

ARTS & CRAFTS

PLASTERCAAFT, CANDLECRAFT, RUBBER MOLDING
for Fun - Profit! Make Figurines from Compleds kits, Catalog -
§2.00 (Asfundable). Wooley Company. Box 68K, Peona,
Minois 81650, Established 1917,

LEATHERCRAFT Catalog. Tools, Lesther, Dyea, Dress-
ings, Baddie Stamps, Buckies much mone. Send $2.00 (re-
fundable with order) 10 MacPherson Bros., P.O. Box B9442,
San Francisco, Cald, 94108

STAIMED GLASS Calalogue-P, 5100 Supplies, Kis,
Books, Tools, Glass. Saylescrafts, 171 Main, MNyack, N.Y.
10960

STANED GLASS SUPPLIES: EXCITING SUPER CATA-

“GETTING Staned in Stanad Glass™ $1.00. Whislamaore,
Box 2085T, Hanower, Mass. 02330,

PRECUT STAINED GLASS Tillary style How-to Kits. Cal-
abog $0.50. Rense’s Create Stained Qlass, 1218 Glan Arbar,
Los Angalea, CA. B0041

BASKET WEAVING - Easy Instructional Bookiet - $2.00,
515 Souttwond, Farge, ND 58103
STAMED GLASS SUPPLIES Complete Cataiog §2.00 (re-

funciabia). Sunsheng Glassworks, 785 Mitersporl, Depd. CT,
Armnarst, NY 14228

MAZI war souvenirs. FREE lllustralad cataiog. Deita, Box
3N 224P5, Honalishi, Havwaii SE820

TOY SOLDIER MOLDS. Make military, chess, medeval lig-
ures. Profitabie - funl Free inlormiation, Castings. P.0. Box
J462-PM, Longwood. FL 32750,

DECALS, EMBLEMS, PATCHES

EMBADIDERED EMBLEMNS - your design. Low manimum.
Free brochure with prices. Southern Emblem, Box 8P, Toast,
NC 2048

CUSTOM-Made Cioisonnas, Decals, Patches. Ainmail Your
Design, CQuaniity To: Shayes Embems Serice, P.O. Box
43-86, Taipel, Taswan.

PATCHES, Decals. Gustom Made. Free Calalog -
Emblems, Box 35, Tappan. Mew York 10083

SAVE Big. Buy Palches, Dacals, Pirs & Caps Faciory
Direct. Free Catalog. Free Pricing. Eastern Emblem Co.. Box
E28-PM. Union City, N.J. 07087

ANTIQUES, RELICS, INDIAN GOODDS
AMND CURIOS

FREE List to Sencus Colipciors. 30,000 indian Aristacts,
Pals, Spears, Axes, Slite, Beadwirk. Caddo Tradng, Box
680, Murbessbora, AR 71958

CLOTHSPEN — Barbw Doll—Fumitura, Easy Directions

SASE 5200 Caennon Enieprises, F.1, Boxn 280-5,

Patersburg, IN 47567

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOMNING - Assgnments crlicized inbroduciony Les:
son, §1.00. Graphics, 108 Wampum, Lake Kiowa, Texas
TE240

MODERN Cartoonsng laught by mail. Wrde lor iree Beo-
chure. Canoanerama—Box 283-35, Branford, Conn, 08405

S4GN Painting — Easy method. Free catalogue. Kaufmann
Company, Centartown, Missour) 5023

CARTOOM for Fun and Maoney!?! Free booklet!!! Cancons,
Box 406144, Detrod, Michignn 48240
35 LESSOMN cargoning course, Carloonist's Magarzine,

mﬂ.m. Hartrman, Box 30387, Lincoln, Mebraska BE503.

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.
FIRING CIVIL WAR Maodel CANNON Plans: Catalog froe.
Grewn—P#4-73, Box B2, Shakmar, Fla. 32579
RADIO COMTROL- Asplanes, Boats, Helicopters, Sup-
piwes. Big Discount Catalog $5.00 (Rehmdable), Modesers
Supply, Box T185, Morigomeny, AL 28107

STAMP COLLECTING

STUNMING! 100 BEAUTIFUL MINT PICTORIALS. ANl Dil-
farent Only 25 Ceris wiih Afiractive Wordwide Approvals.
VANSTAM, Dept. PM-783, P.O. Box 11272 Chicago, ilinois
B0B11

“INYERTED ERRDR™ + 100 Diflerant United Siates, S0

wilh Bpprovals. Luray, P.0. Box 7088, Siver Spring, MD
20907

50 TOPICALS 23¢ when requesting low priced appeovals.
Stewirt Kenl, Box 2308-J, Balingham, WA SE227

FREE 100 Cansda with request af Warkd Wide Approvals.
Beimers, P.O. Box 5807, San Mateo, Calil. 4402

FREE - L. 5. Discount Catalogue. Shelnon, Box S4TH, Marth
Miami, Fla. 33161,

COMPLETE 5ot FREE whan riquaesting worldwide
o, Benad, P.O. Box 210244, Dallas, Texas, 76211

300 Déferent Worldwide Stamps 30¢ 'With Approvals, R.GL
Sales, Box 1085, Jamaica, N.Y. 11431

CANADA. 5) different 25¢. Approvals. Drosaiy, Box 1.0,
Sarnia, Ontario, Canada N7T THE

35 DIFFERENT Old U.S. Aevenue Stmpe 51.00
‘Winchester Stamps, Box 3582, Mansfied, Oheo 44307

FREE LIS NH 4¢ Plate Block, with LIS or Foreign Approvals.
ELBERT RHOADES, 217 9th 51.. N, Wilkesborg, NC 28858

U5, MINT Flate Blocks, $1.00, Approvels. Mark Cameantsr,
Box 11012, Claveland, Ohio 44111

U.§. BARGAINS! SCARCE DLD STAMPS, LESS THAN
FINE, BUT HICE LOOKING. EXCEPTIONAL APPROVALS
FOR ADULTS. Frogmore, Depl. 88054-P, Grand Rapids,
Michigan 49508,

FREE U.5. Mini Sal Approvals. Hidebrand, Box 4887,
Santa Clara. Calilorna B5054

50 YEARS Oid filiean difarent United States, over fifty
years old-—25¢ with approvals. Jaxgn, Box C11-P, New
Rachelle, Mew York 10804

SEND Only 25¢ for nice calaction of LS, Stamps including
55.00 o8 and scarce mint Spex Souvend Sheel Altractve
price lists of other basutdd stamps and collectons
ncluded. Mystc Stamps, 55-1, Camdan, Mew York 13318

50 DIFFERENT U.5. 25¢. Approvals. Cartwright, 405
Carpmal, Hopkinsville, KY 42240

PEMNY! Approvals! Regardess cataiogue! Kiosler, 4164
5gnd 58, San Diega, Calil. 92105,

PENNY Stamp Apgrovals, Regardiess Catalogue. GK
Stamps, 17802 Markles, Jamul, CA $2005%

COINS, TOKENS, CURRENCY

MDHAN Cent, Libarty And Bultalo Nicksl $2.00. Nomm's,
320 Broadway. M. Viernon, IL G2864

WOwW! 50 Al Diffgrent Germany-10¢! Super collection of
genuine German Commemaratives, Dalinilives, Airmails,
High Values. Fres Big Camleg. Also line starmps from our
appreval sarvice, Buy whal you . Retern balans promptiy!
Send 108 mday! Thark you. Jemesiown Slamg Co., Dept.
ATIPM, Jamestown. MY 14701

L8, & Commrnaradnee Plale Biocks, or 20 Minl Commam:-
oratves $1.00! Approvate. Gordon Dawison, Comootook,
M.H. (529

FREE Surpeise Colection with approvals. Gould, Box 2130,
Pataluma, CA 84853

FREE! Big Bargam Catalog - Mew Eition listing thousands
of bargaing inciudeng LS. & B.NA stamps, packels, albums,
BCC#S50MES And Supphes. Also fina slamps From our aporovel
sarvice, Buy only what you like. Feturmn balanca prompiiy!
Thank you. Jamaestown Siemp Co. Depl. ETIPM,
Jamesiown, WY 14701

TOYS, GAMES, PUZZLES, NOVELTIES

YOUR $1000,000.00 OPPORTUNITY, Chalangng family
han. You sobve the other cubes for the chaflange. sohm tha
“CASH CUBE" zhars or win 51,000,000.00. Sand 30.95.
Bobs Amusements, 50T W. Mitchell, Dept. PM, Méwaukes,
Wis. 53204,

110 BEAUTIFUL WORLDWIDE Including MSHEY Ard
ZEPPELIN Sets. AT DiMaron! Oaly S0¢ With Aftractive
Approwvals. Rocklord Co., P.O. Box 15258, San Diego, CA
22115

U.5. 25 Ditterent mint Including Souvenir Shest §1.00.
Fres st Brooks. Box 62, Brooklyn, NY 11229

PHOTOS & PHOTO SUPPLIES

BARGIN BOOK: Send 25¢ credded on $5.00 onder.
CENTRAL CAMERA COMPANY, Depl. #3262 23 So.
Wabash Awe., Chicago, |l 60604, PHOTOGRAPHIC
HEADQUARTERS SINCE 1809,

REBIMND YOUR DAMAGED BOOKS, With a fow common
oals and & hamamade book press (plin ingluded) you'll be
able 1o handle amything from & tom hinge o &
matsnding. Photocopy of articla as it appearad in P.M. avallable
Send for Plan X-53 + $4.00 to: Popular Machanics, Box 1014,
Radip City Sta., New Yok, N.Y. 10101

BOOKS & PUBLICATIONS

FIFTY Quick, Easy And Most Unusual Ways To Pocket G-
and Doflars”] Incredible Book Shows How. §7.20 Postpaid,
Keith Enerprises, Box 27048, Depl, & San Diego CA,
a2128

{Continued on next page)
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BOOKS & PUBLICATIONS
Continued from

PUBLISHERS' OVERSTOCKE, BARGAM BOOKS, 2.000
Tikes, all Subjects! Free Calalog: Hamilion's, 98-51
Clapboard, Danbury, T 06810

OUT-Of-Print Books Found. Send Warts, Booklogk, 51
Maple Ava., Warwick, N.Y. 10880

1257, The Master Handbook ol Shestmetal Work — With
Prepects, 3TEP, 234 1. HB. §16.95 P. 3885
Technical Book Co, 1188 Broadway, New York, NY 10001

WHY Faciorss Closa. Free pamphied with 31 irial subsenp-

tien to biweskly sociaksl newspaper. The People (PM). 314
industrial Ave., Palo Altn, CA 94303

TRAILER Books. Endghienng. Buy Evaleale .
TeowMainian . . . $12.00. TrakersKits Catalogs: U‘H‘!‘f
$375:Car. . 375 Trader Traasury. 1326 Santa Anita H-3,
Sa. El Mmu CA 31733 [213) 575-2224,

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanled. Fres HRscording/Publishing.
Broadway Music Productions, Box T438FM, Sarasola, FL
33578

FREE Songwnting Success Bookl Top Records. Box
ZA505PM, Nashville, TH. 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN, Guaar, Banjo, Mandolin Making Matenals. Accas-
sories, Bogks, Plano Tuning Kits. Calalog $1.00. Inmemational
Luthiers Supply, Box 15444, Tulsa, OK 74158

PLAND, Easy Seif Teaching Systam $6.00. Music. 568 5E
Jdmckson, Roseburg, OR 97470

BAGPIPES 380 up, Brochures 32, Mideastco, 2817
Camaron, belbourme, FL 32601

POEMS Sel To Music. Mashvilie Music Productions, Box
40001-PM, Maghvifig, Tennasses 37204,

FIANDS, PLAYERS, PUMP ORGAMNS. Rebuid and repair,
Cataiog of “How-To" books, $2.00 (refundiadie). Vests Press,
Viastal 11, New York 13850,

SUPER-SAVINGS Guaas Stings, Acceseodies, EMects
Pedats, Microphones. atc. Free Catalog. Super-Save Music,
Box §44. Morganton, M.C. 28655

ACCORDION Top Bramnds, Cordovox, Buy Dwect. Traman-
dous Discounts. Trades accepied. Free brochure. PM,
Agcordion-0-Rama, 16 Wast 158th Stresl, New York, NY
10011

CATALOG for makers, repairers of stringed instruments.
Iwwmmmmm
Fine Ewopean instruments and bows. Catalog §1.00.
mcludes 0% discount  corbficate.  Inlemational  Violin
m?il:ﬂw F5, 4028 W, Batvaders Ave.. Balimors,

1

ELECTRIFY Puayer Pianos, Pump Organs Quickly, Inex-
penshvaly with Lee Silent Suction Units. Wiite: Lee Music, PO,
Boa 308F, Culver, Oregon 97734

FREE Catalog! Kits and GCompleted. Harpeichords, Ham-
mared and Appalachan dulcimers, guitars. banjos. mando-
lines. Hughes Dulcimens, 4418 Wast Coltax, PM, Darmagr, Colo,
BO204.

. 12,00

TEACH Youwsel! 1o play the plano in weeks! Twenty easy
lsszons. 57.95 10: N-A Choed, Box 202, Ewang, VA 24248

SELF-IMPROVEMENT

FREE lllustrated Self-improvement Book Catalog.
Michielasn, 218 Caniral Ave., Nashwauk, MN S5T68

SUCCEED CULACKLY— Cassetie Tape $3.00. Send Money
Cwdar To: FApid Succass, P.O. Box 498, Whits House, Texas
7671

WELDING TRAINING. Basic and Advanced for Major Pro-
cagsas— SMAW, GMAY. FCAW. GTAW, DAW, Ppe all pro-
copses. A non-prodit schood. Approved for eligible vetarans.
Agcredited member NATTS. Approved Dhio 70-12-0084 HT,
‘Wrile jor school bufefin and course schedule. HOBART
SCHOOL OF WELDING TECHNOLOGY, Box B3, Troy, Ohio
45373,

HELPED: Acts 8:17; Gal. 5:22; Eph. 8. 1127 NE Fifth 5t.,
Denla, FL 22870

ADVANCED Math On Pocket Or Desk Calculstor. Com-
pleta inatrastions 2 00. B. GaM, T161 5. Webatar 51, Litleton,
CO. sn23

MONEY FOR COLLEGE! Scholarships, grants, eic. fward-
e, Sources reveslsd. YOU QUALIFY. GUARANTEED!
Applicaion 51.00 (refuncable). APPLY NOW) Services-PM7,
Box 1328, Wilmington, Delsware 19858,
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FINANCIAL AID- EDUCATION- Complele information.
Send §2.00. Andrews Publishing, Box 4013, Salisbury, NC
20144

PIANO TUNING PAYS - Puand tufing - Elesironic aigan
servcing. Leamed easily at homa, Fmbnuuﬂ_mum
SmPﬂBmiﬂiﬁthﬂm 95E20

"JET/GAS TURBINE CAREERS!" COUTEES =
theory, maintenance, owarhaul — Esiablished 1957
AMERICAN JET SCHOOL, Department PA-3, Darby,
Montana 50820, (408] 343-2100

REISCH WORLD WIDE COLLEGE OF AUCTIDONEER-
ING, INC. Worid's Largest-4 Years. Term soon, Free Catalog.
Appraved lof VA, Modern Aucion Libeary FREE" with ansoll.
ment. 515-423-5242 - Col. Gordon €. Taylor, P O Bax 849,
Dept. 19, Mason City, 1A 50401

EXTENSION And Post-Graduabe Awards in Phaosaptey, A,
Sesamce. Botares, Medicing, Homeopalhy, Radores, and oth-
ems. 30 subects Cumecular free (aemail $1.00 refundabila).

. Sussex College of Technomogy, Hightieid, Danehi,
Suasax, England

RAMESTHESBIA, Radicnics, Dowsing E.5.P. Courses and
Equipmant Buatraten Catalog $1.00 (relundabéa) Extabished
27 yaars. Dept. PMA, Bruce Copen, Highlield, Daneb,
Sussex. England AH1T TEXL

LEARN Asloop o awakn, Raconds. tapes. ogqupmant! Fres
cataiog! Drawar PM-400, Ruidoso, New Mexico BEME

AUTOSUGGESTION. Seep-laarming headguarsrs! Tapas,
records, books. Gigantic catalog iree. Research Aasociadion,
Box 24Ph. Olympsa, Washingtor 98501,

AUSTRALIA—[Hacover the Secrets— Whane the Monay's
at. Full Dwetails. $6.95 BAYLAND, Rt 3, Box 338PT,
Appigton, W) 54815

JOBS OVERSEAS . . . (Includng Alaska). Free Details.
GmlEmmmmm San Disgo, Califomia
2138

AUSTRALIA - The World! 500000 Jobes! Tap pay. Transpor-
tation. Computerized reports $2.00. Jobworkd, Bax 681E.
Cypress, CA 80830,

JOBS Owersaps - Big money fast. 520,000 to $50.000 plus
per year, Call 1-218-453-3000. Exi. 4583

GOVERMMENT JOBS - Thousands ol vacancies must be
filpd immadiaialy. 51763400 o 550,112.00. Cai: T16-842-
BO0D. Exi. X843,

JOBS: Taxas. Anpona, Mew Mexco. Current opanings. Al
occupations, Computenaed weakly coveraga. Free details:
Southwast Classified, PO Box 121183A, Arfington, TX
TEO12.

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTEAL
Colorado, daho, Montana, Wyoming! Curenl openings - ARl
ocoupations - greates! weelkdy selaction! Free detaile:
Irllnmumlnl‘.. Grand Laks, Colorado BO447 0809,

RIVERBOATS - Tugs 515.000-550.000. Exparses paid.
Wark month. Home month, Expenance unnecessany. Al
waler-ways including Alaska, Hewes. Frea repon. Send stamp
emelcpe. Marine Employment, Box 207, Central, Indiana,
47110

DETECTIVE Prolession, Easy home study, tes te-tack or
lapal pin, certificate, Yuture, Professional i Training
School, Dept. CP, P.O. Box 41256, Los Angedas, CA SO0041

LEARN Sewing Maching reparing. A profitable Trade. Easy
to lparn. Froe details. Sewing Conter, 187 FR, Rochells, GA
o

HOW TO SUCCEED! Job Hurting Guids: Free Details:
P.0). Box 9468, Morih Hollywood, CA 51600

JOBS! COLORADD, WYDMING, UTAH, IDAHO, MON-
TAMA. Weskly Newslalter with 200+ CURRENT Jobs!l! All
Occupations. Free Detals! Mourtainwest, S25-Ph Canyon,
Logan, UT 84321

USED Courses! Books! Lists 25¢ Smith's, 124
Marborough, Sadam, Massachusaetts 01870

HIGH School at home. no classes. Diplena awarded infor-
maticon Fres, Phone Free Amytime 1-800-228-5800, or write:
Amwrican School, Dept 20745, B50 E. 58h BL, Chicage, IL
BOB3T.

HANDLE YOUR O'WHN LEGAL AFFAIRS. Be a Paralegal.
Accredited Attorney Instruction. Home Study. Fres Catalog.
Scuthem Career Instifiie, Drawer 738-2158, Boca Raton,
Flonda 33427, (305) 368-2522

COLLEGE DEGREES By Mail. Accredited Bachedors, Mas-
ters. Ph.0's. Froe Facts Reveaied, Camsers-PWT, Box 45085,
Tulsa, OK 74147,

FREE CATALOG--LEARN AUCTIONEERING! Full and
partial scholsrships svailable, Nashwville Auction Schoal, 223
E. Gaines St, Box 180, Depanment 2, Lawrencaburg, TH
38454

ACCREDITED College Degress By Mad Oatalls.
GRADUATE REFERRAL SERVICE, 3010 Santa Monica
Bhd,, Sute 173-PM, Santa Monica, CA 50404

FOREIGN EMPLOYMENT JOBSEARCH MIT. $1.00
WFA, T17 Denman, Vancouver, B.C., Canada VEG 208

HELP WANTED

Amrmu*m#mlmrnu Pay! Tmﬂuﬂ'
Wapaveest Handbook

INTERNATIOMAL, Box 1#1!!?'!5 wmﬁ:ﬂ. bc
20036

OVERSEAS Employmant . . . 520,000 - $60,000+. Free
Report! Employmant, Bow 19750-AG, Indisnapcis, indiana
48215,

AMERICA'S FASTEST GROWING STATE has many néw
jos. FLORIDA EMPLOYMENT ADDS - 5300 lo: STARR,
E140 Morih Palafox, Suite #2071, Dept. A, Pensacola, Florida
3522

SUNNY CALIFORMIA STATE JOBS! §10-54.000. Sacre-
Diractory, Mewshatier. (316) 722-1111 Ext. California P.M.

PREFARE 10 bofler handia your busnass, political and
social opportunities. The Blackstone Schood of Law has met
thar livw bratining demand for aimos a cemury. Infarmation: 307
Bio. Michigan Ave_, Chicage, IL 80601

PRIVATE DETECTIVE or FINGERPRINT TECHMICIAN
training. Learn af homa quickly and sasity. Audio'visual aids,
dbactve kits, , Diploma. Fres Irformation. GLOBAL
SECURITY, Box 181PM, Hanower, Mass 02330

INVENTIONS Davelopad Marketed. Fres inventon Ceetdi.
cates. MANUFACTURERS REPRESENTATIVE, 3815P
Wookworth Building, Mew York, New York 10007

PATENT AND DEVELOP Your imvantion, Fegistared
Patnnt Agent and Licensed Professional Enginear. Send for
FREE PATENT INFORMATION Every Inventsr Should Hatva,
Richard L. Miller, Wooheorth Bullding, 233 Broadway, Sulle
3612-M, Maw York, N.Y. 10007, (212) 267-5252.

FREE Information about INDLANA LIMIVERSITY'S Extamal
Degrea and Cormespondence Progrema. Wrile: Inckans
Univarsity, Owan Hall, Bloomingion, [N 47405, Alin: Jean
Coppage.

HONPROFIT Foundatan helps inveniors, Widesl rangs of
sennces. Frea recordeng lprms. Free evalualion. ANiketed
invantors Foundaton, 501-B. lowa, Colorado Springs, CO
B0808

FREE 120 page Career Opportunities Guide - shows how 1o
iriin 81 home for top paying jobs. Granton Insttule, 263A
Adelsice Streat Wesl, Toromn, Canada MSH 13,

LEARN Air Conditioning and Retrigoration Servics. Basc
baginners et esson. Retum best soore for evaluation. Send
$5.00. Vista Education. 7910 Highpont Foad, Balbmore,
Maryland 21234

HOME STUDY COURSES: Over 200 ksied with Schools,
Pricea. §3.00. FIS, Box 122PM, ChurchviBe, Maryland
21026

SCORE HIGH: Cualty lor technical collepe education—all
expanse-paid! Thousands of high-paid jobs. Write: Cramwell,
Bom 217, Norwall, Masa, 02061,

LOCKSMITHING: Free book. Locksmithing Institute, Degpt.
J0-073, Litthe Falls, M) 07424

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Exporience, Education, Achiowement, Fasi,
inaxpanaive, Call (614-883-1791). Or Wirite: Box 13151-T7,
Columbus, OH 43213

REGISTERED PATENT ATTORMEY Washingten D.C.
Suburh. Donald A, Ketflesirings. 414 Hungeriord Drive,
Rockville, Maryland 20850

PATENT IT ECOMOMICALLY! Frea Detpils. M. Rangs,
2008 Fondulac, Richmond, VA 23220

PRAOTECT YOUR INVENTIOM. Registered Paterd Atior-
nay. FREE Preliminary Review Of Youwr Descripion. Box
A92PM, Millwaod, NY 10548

L!AHﬂbhwhnMwhanhnhnrlmFru
Bookle! cullines procedurss, royalty rabes. requirsments.
Kessier Sales Corporation, G-5-F1, Fremont, Ohio 43420

HELPFUL information How To 5e — F-M Serice, 7345
Hadam, Mileg, 0. BOS48

INVENTORS! Don't Get Ripped Of. Aead Commightsd
Infprmation. “What The Immanior Should Know. Send $2.00
lor copy to: Mational trertora Sendce, PO, Box 434,

Bladensburg, MD 20710
(Continued on next page)




FOR INVENTORS
mused from |

PROTECT Your lmvertion, Registered Patent Attornay.
Many Yaars Exporience, all Flds. Individual Inventor's Prob-
lerna Ghen Specind Consideration. Wery Feasonable
Charges. Write lor Fres Information. Paul H. Gallaghas, 2830
Crivedond Ave., Evanston, Minois 60201

EARN Money seling nngs, |ewelry. bucklas, walchas— buy
dracl 130% below reel. Cetalog $1.00 (refundable).
Anka-PM, Box 85, West Warwick, Rl 02883,

FREE CATALDG! Chainsaw, Motoroycle, ATC, Bnowrmo-
sls, Small Engine, Pars. Woosstoves, Splitters, Enargy
ttems. Manufacturer's Supply, Box 157-Ph4, Dorchaster, W1
54425,

INVENTIONS WANTED

RUBBER STAMPS

IMYENTIONS WANTED. FREE CONSULTATION, NO
IDEA TOO SMALL. Desclosure regisiration. Potental cash or
royalties from manulactiurers seeking new ideas For fee
inlormation on how to regisier yowr idea, call or wrie:
AMERICAM INVENTORS CORPORATION, 82 Broad Strest,
Dept. PM, Wastteid, MA 01088, (413) TAT-5376. A Fes Based
Marketing Company, Otfices Coast to Coasl.

BARCO Type Founders, Type and Rubber Stamps cale-
logue. Mad $1.00 refundabie on first order. Z37 8. Evengraon,
Bensamvile, £0106.

PRINTING PRESSES, RUBBER STAMP
OUTFITS

EARN ROYALTIES. NUPRODUX INTERMNATIONAL,
1377 K. NW 141, WASHINGTON, DC 20005

INVENTHIONS, idoas. new products wanbed for prasentation
to industry &nd exhibition &t naticnal echnology Bxposition,
Call 1-800-528-8050, Arizona, 1-B00-352-0458. Ext. 831, Or
write: 1MI-FM, T01 Smithlisld, Pittsbuegh, PA 15223,

INVENTORS: Free Infprmaton on offering your imention
fior sale. Kessler Sales Corporation, C-5-IW, Framont, Ohio
43420

WANTED compamy o manufacture and marked patented
wvinyl Foot-Washer-Massager, Carl J. Willogry, 319 Wast Oinvg

REAL ESTATE & FARMS

FREE SUMMER 'B3 CATALOG! 5402 propestes, 2,073
plctures! Values in every fype of real astabs, many ownes
fimanced! From 600 oftces in 43 stales! Gat yowr FREE copy
NOW! STROUT REALTY, Plaza Towers, Depl. 5800,
Springtald, MO 85804, Call toll free: 1-800-541-4265 o7 in
Misaour call collect: (417)882-4402.

NEW ... FREE CATALOGE Top resd esisle values coast 1o
coasl! Pieass specty type propesty and hocabon dasined.
UNITED FARM AGEMCY, 612-PM West 47th, Kansas City,
WO, 4112

CAMADIAN Couniry Propertises. Ouw GTih Year. Terms
Evadable. guarartes. Catalog alrmaded §1.00.
Dignam Corp.. Lid. Suite 456, B5 Bloor Street Easl, Torombo,
Ontario, Canada MW 185

GOVERNMENT LANDS FROM 37.50 ACRE! Homasitas,
Inrming, vacataoning, imasiment! “Land Buysr's Guwde™ plus
nabomwide Lands, Box 19107-AG,
Washingion, DC 20036,

TYPE Fonts, Hand Printing Pressas, Supplies. 120 Pages.
§1.00 Daductible lirst order. Acme Typa, 1720 M. Marshlieid,
Chicago, B0622

TYPE iof prnbng, Catalog $1.00deductible 151 order.
Quaker City Type, R.D. 3, Box 134, Horeybrook, PA 18344

Pendulums., Books. Hobby o profl Fres catalogue.
Detectores. Apariadc 7-805, 06700 Mexico.

FIMD Losi comna, jeweliry, buried treasure, gold ruggeds,
relics. New nevolutionary patenied defecior analyzes obyects,
tremendous rangs, na ground plckup. Free cataliag, Gardiner,
4T208 M. Tth Ave., Phoanix, Arzona B5013

TREASURE- Locate quarter mile Eway with ultra senssthee
localor - brochure frea. Ressarch Products. Box 270270 -
AMC, Tampa, Florida 33686

SAVE up o 40f% on new matal deteciors. All major brands
inchuding Whie's and Gasreft. FAEE dacount price sl
Nortwoods Genergl Store, P.O. Box SBT4PMT, Madison, Wi
53715, [B0B) 274-4680.

PROFITABLE OCCUPATIONS

REPAIR Lawnmowsrs, thousands of paris and iools.
Wholasale list 35¢. Ellwangers, PO Box V, Porl Jervis, NY
12T

MAMUFACTURE Aubber Stamps. Regular and Pre-inked.
Catalog 1-800-851-4845. Jackson, Beownaville Rd., 5110, ML
Wemon, IL 62884

PLASTERCRAFT . . . Proflable Home Business 3000
Molds Available. Details. Lynnatie, 82510 Mentpark, Merror,
iy 44060,

COMPLETE Rubber Stamp Outfits, Supphes. Same day
shipmaat. Sign Engrivng Machings, Wholesale Calaiog
51,00 Deductible. Star Stamp, 1720 H. Marshlield, Chicago.
G022

PRINTING AND SUPPLIES
198384 GRAPHIC ARTS CATALOG. 250 pages of pﬂrﬂ-

FREE Repair wr condiioreng Refrigeration,
Tools, supplies, Iull irstructons. Doolin, 2016 Canton, Dallas,
Texas TR0,

FT. 8MITH Auction School. F1. Smith, Ark, T2903. Residen
& Home study. Veteran Approved.

TECHMICAL WRITERS maka beg monay! Fres details,
TekPubs, Box 2458-P, Orowlle, CA 95065

catalog in US.A. Send 35.00. Amercan Prinding

complets
Equipmant & Supply. 42-25 Math SL, Long lsland City, NY
1110

OFFSET Printing — Camera ready copy — Free Memo
Pad. Hubner, 13 Heather Dr., Suffam, MUY, 10807

QUICK Copy Prnbng. Low Prced. Write. Matamende, 814
Marth Masn, Bloomington, Ninois 61701

MAKE 535 HOUR at Home Sandblisting Designs bn Glass.
Detads: ETCHING, Box 445, Strathwnors, CA 83267

LEARM Major Home APPLIANCE REPAIR Business,
Inlarmation 51,00 refundable. MR Developers, Box 1372C,
Salina. Kansas 67401,

RECESSMM™S OVER! START YOUR DWN BUSINESS
And Join Mew Wealiiry Sail-Empioyed Of The 80's. Fres inko.
[SASE). GBS, Box 9148, Alaxandria, VA 22304

QUALITY PRINTING Busmess Cards, Ervelopes, kn-
woices, Stalionary. Free Cataksg. Dunn's Desiribulors, Box
083, Lanaing, M 48600

BUSINESS-PERSBOMAL PRINTING Low Pricas: G. Prim,
Ing., 1013 W, Fasteld, High Paim, NC 27263

GAMADIAN property and Lake Frontage rom 547 per acre.
Exchangs Privilega. Investmont! Catalogue $1.00. Canadan
Estate Land, Dept 220, 2411 Yonge Sirest, Sulte 303,
Taoronts, Canada, MEF 271

EXPORT-IMPORT

+2500 “Fast-Sallers.” Free brochures! Alinghipro. Box
#1306-B7, Clevetand, Chio 44101

FREE Catalog! Monsy Making Products! Phelpsss, Bas
22401 M7, Cleveland, Otno 44123
PLASTIC BAGS

ALL Sires Buy Small Quantilies, Fres Catalog. SaKat,
6151-C Colbath, Van Nuys. Cail. 81401

HUNDREDS Of Sizes, Lowssd Prices, Fres Catatog, Action
Plasiics. 14800 93nd Lane N.E.. Mnneapoks, Minn. 55434

GIFT SHOPPING

FREE COLORFUL CATALOG! Cuality GiMts! Sava 33,
Special Ofler. Gift House, P.O. Box 89, Brooklyn, N.Y.
11228

SALESMEN-DISTRIBUTORS

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Show our New Line of Calendars, Pens and Advertising Gils
o lecal fms, Prompl. Friendly service from smadl iown AAA-1
Company in ouwr Tdth year. No knvestment or CoBections.
Wepsily Commessions. Sal your own hours, Full Tima poban-
tal, Mo Expanence Mecessary. Wrile to: Frank Buckley,
HEWTON MFG. CO., Dept. APMT, Newtan, lowa 50208

HOW o SALES PROSPECT 10 steps to DOUBLE sales
violema, Sand 52 50, M.C. MARKETING Company, P.O. Box
1831, Beaverion, Oregon 57075

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewniry, Gokd Tewth, Rings, Dia-
maonds, Walches, Séver, Platinum, Mad Amicles Today. Frea
gl with infprmation. Checago Gold & Precious Melals, 8 E.
Monroe, Depl. 1158, Checago, G603

SELL ELECTRONIC AUTO ACCESSORIES, Fast, Maving
e, Good Profit Margin, Free information. H.W, Electronics,
AD2, Box 581, Aed Lion, PA 17358

SELL SENSATIOMAL LOW-COST BURGLAR ALARSL
Lightning seller. Exceptional margin, Sampies for trial
Morihwest Elgciric-PA-T, Boo 10468, Méched, S0 57301,

GENUINE Diamand Jawelry Linder $10.00. Frea Brochun!
Flush siamped, Bell-Addressed Envelope To: Mariin, Dept. O,
Baox 30671, Tucson, AZ B5751

LCD wabch, 32.50. Parwatch, 5380, Catalogue $1.00.
Resart, P.0. Bax 33610, Sheungwan, Hong Kang

BUY IT WHOLESALE

BELTS and Buckles. Complede line tasi seflers, including
piete dealer sef up. Catalog 51.00. Anchor Speciafies, Bax
ISE-BFM, Morth Providance, Rl 02911

400,000 BARGAINS Balow Wholasale: Many Free! Ligui-
detions . . . Closeouts _ . . Job Lots . . . Single Samples. Fres
Dwiails. Bargainhunters Oppordunities, Box T30-A, Holland,
Michigan 48423

TAKE NO CHANCES. Deal with oidest, mast redabile irm in
oid gold business Established 1934, Wa buy Gold, Siwer,
Platirwm, iamonds. Highest Cash. Free information. Rose
Industries, 25-4 East Madison, Chicago B0602

WATCH And Clock repainng booss, 1oots, malersals. Free
Caiaiogs. Norh Amadean, Box 77-AG. Fox River Grove,
Minsie 80021

GOLD

CLOSEQUT Jewelry E5¢ dozen. (Catalog 25¢), Roussels,
107-1631 Dow, Adinglon, MA 02174

CLOSEQUTS! Discounts' Baiow wholgsale! Freebies!
Samples! DO, Box 20152-PA, Femdale, Michigan 48220

FREE Wholesale catelog, Gifts, Jewelry. Harbwood
Products, 8211 Bryan, Bloomington, M 55420

IMPORT Directly - Cwver 100 Exporters Workiwada. $1.00.
rport. Box 2778, Mission Viejo, Calif. 92690

SAVE- Deal direct with FREE DETAILS Rush
SASBE. Box 53666, Dallas TX 75253

FULL COLOR GEMERAL MERCHANDISE DISCOUNT
CATALOG. Up to B0% ofl on lamous name brand products.
SAVECO. SR, Coulea City, WaA 89115

MSCOVER the “BG BLUE™, Entire course Dowséd. Accu-
rale map overlays $29.05 G. Nokes, Box 416, Oakvew, Calit.
a2z

GOLD prospecting for fun and profit. Famphist el haw,
whea |o ook, whera (o get maps, sic. Only $2.00 postpasd:
Gold, P.Q. Box 1683, Fayetigvile, AR 72702

PRECIOUS STONES & MINERALS

GET Frae catalog no sarous rockhound, gem outiesr jawsing
maker, hobbyist or crafisman can be without. Full of bargains,
exclusive iems, low prices from largest suppliers and author-
itims in the Geld. Free now calaiog just ofl the press, yours lor
thie askang, Wrile: Gaeger's, Dapl. 1, D00 South Areyo Py,
Fasadena, Caklomia 81108

AGENTS WANTED

NEED Monay? Sall how o books Detsils 37.00. MB
Ememprizeas, P.O. Boa S247-P1, Racna, Wis. 53405

EMPLOYMENT business | Worldwide agency
nesds agants any area. Eam o $1500 weekly. Dotails: m
DTHAE, Box 214006, Sacramento, GA 95821

WITH Mason Shoes, pay day is when you want it Take
orders from Iriends and neighibors. Warlch your Busiress build,
without risk or imsestmant. Call Tall Fros 1-800-826-7030, Ext.
155; in W1 1-800-472-T0O3, Exi. 155, of Write: Mason Shoes,
K-Tdfi, Chippews Falls, W1 54774,

AGENTS wanted to sell HOW 1o MAKE MONEY BOODKS
by Prasil. Siart mow par or full me. Milkons of polental buyers.
For full detmils send $2.00: Ememald Enterprnsas, P.O, Box
306, N, Chili, NLY. 14514

MEW BICYCLE ENGIME [Japan). Uinigque fitness, security
products. Buy wholesale, resel. Globalman Products, Box
400FM, Bl Tora, Calil. 82630, (714} 5334400

PART TIME, Sofl Benchiop Power Tocks. Contact: Jarmmac,
POE 2785, Soringfield, IL 62708

MAKE MOMEY IN SPARE TIME. As a subscriplion sales
ropreseniative for leading nabonal magazines, pou AN SAM
generous commissinns whike learning the an of selling
Insiructions and supplias will be sent 1o you free, Send this ad
with your name and address to; POPULAR MECHANICS,
Dapl. AB-L, 250 W. 55th 51, New Yok, NY 10018
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BUSINESS OPPORTUNITIES

MPORT- Export cpportunity, profitable workd-wide, mail
order businass from homa, withoul capital, W ship ptan for no
sk mxamination. . Frae
Mallinger, Dept. H2709, Weoodland Hills, CaMomia 81367

BECOME Tax Consuftant Owur students sam §1,000-
53,000 every lax season praparing retwns evenings. Siats
approved. Matonal Tax School, Monsey, 260, New York
10852,

BE YOUR own boss! 1001 tasl, vasy ways io make money'
Free! Aush name, address. Money Making, Dapt, 158, Box 7,
Siudia City, CA 91804

LEARN Sawing Maching Rapairng, Men. Womaen. Luca-

26232-R, Tarnaras, Flonda 33320

$92.00 From Square Fost Plywood, (Huge Demand).
Ravaekng Proal 25¢. [Retundabla). Woodwin, Briogewatsr,
Mass. 02324

CONCRETE Biock Machines: Catalog $1.00. Route Ona,
Box 95, Rapd City, South Dakoda 57701

SELL Books By Mail, Free Dealershp. Micwest, Box 4aA2-
PM, Shawano, Wis. 54166

PROFIT FROM INSECURITY! Remarkable Sysiem Shows
you How. Start sl Mo wilhout Capital, SAVE. Box §1548AD,
Vancouwver, WA DBEEE

MEW Discovery in Baftery Reconditionang . = Eightaen
Maondhs Guarantes Means “Big Prafits Fast." Elecions, T415
Gable Drive, Litthy Aock, AR 72205

LIFETIME income!! Retired mail cpersior reveals secrets:
Books; Box 551X87, Riverion, Utah B40ES

HIGH PROFITS taking “instan!” passport phodos. Inexpan-
sive, sasily-buill squiprent. Free details: Datacom, Box 545,
Pariaville, B.C., Canada VOR 250

MAKE MOMEY WOODWORKING - Eaay prolits making
unugual gifts, toys, noveites. Free dedads. Wiliams. 32K
Trtus, Glen Cove, MY 11542

MOMNEY OPPORATUMNITY in home business. Il's proven
profitable and completely guarsntesd. No obligation. Free
inforrnation. Cheery Hill Publishing Comparty, Box 463, Cherry
Hill, N 08003

PROFITABLE BUSINESSES from Home - Free Informa-
tion - Ed Aftebery. 1503 M. Angel Street #2, Layion, LHah
BaO4T

MAKE 51,000 MEXT MOMNTH. Racycle okl car baftenes
E‘M'ﬂ‘. Doty frose. Guide, 686 Aurors Drive, Claremon,
T

TODAY'S MOST PROFITABLE HOME BUSINESSES,
Anyone Can start. Small investmaol. Great returns, Froeo infor
mation. 2M Publishing Co., 1405 Cedar, Box 417A, Yuma, CO
BOT5E

FINANCIAL FREEDOM ON $5 A DAY! Small Irvestors can
el slanad in Stock Market, Muteal Fumds, Art! Proven Low-
Risk. High-Profd Investmeant Systems Can-bake-You-Money?
#TE5149500 Two Yolunes Guarantesd! 524.50 Postpaid.
Conguitors, POB G588-AK, Derver, CO BO206

RENT RAGS TO BUSINESSES. 5300 Daily. Fraa Infarma-
tion: Rags. PO, Box 03128, Portland, Cregon 87203

RECONDITION JUNK BATTERIES. $40.000 year, spare
time! Easy. Information Free. JAM, 771PM, Battle Ground,
‘Washingion BB804

VOLCANIC Engptons of Monay Thru Mailorder! Forunas,
Success Available Mow! Delails Free! Paladin, 1844
Blackstone, Fresno, Call 83701

OWN The Busiest Madoroer Compary iIn Town! Mew
Dppostunity! Grand Slam System, 8033 Sunset Bivd., Sulle
S00E, Lo Angales, Calil, D004E

$50,000 POSSIBLE!! FREELANCING Bathtub mnd Sink
Refineghing FREE DETAILS!1 Shepard. 4418 Wast 301h 51,
Lo Angeles, CA. 90016

WANT Monay? Try Selling Our Books. Fres Infarmation.
Poindexterco, 1011 Traver, Detrsd, Michigan 48207

MAKE MILLIONS MANUFACTURING Bahedes. Supplies

ASSEMBLE PRODUCTS AT HOME. Many opporundies
HHWFHQHMHFMMMMH-MHHMW
ment. Wiie: Businesses, 328 Brighion 111h, Brookiyn, New
Yark 11235

VINYL'S Whera the money | Profesassnally repar, malin-
Ish, rescoior fumiture, luggadge, car tops. Cusck, aasy. Two small
520 jobs a day eam you §1.000 a month, Homes, cars, offices.
restaurants, unfmited customens, Slad earming after & few
Chicago, 60618

PAND Tuning quickly learned with home study Courses.
Digloma granied. Amarican Tunng School, 17050 Tetfer
Drive, Hurnmlill Calif. 95037.

PMCTURE Framing— Pralitable tull or spare-tima business
Emwhunwﬁhudnohm “Guide To Picture Fram-
ing Profits.” $3.00 Guaranteed. Frée iramng-supplios calsog
l'ﬂm Japs, 126-PM Seventh North, Hopkins. Minnesola

REPAIR HYDRAULIC JACKS — DETALS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 415T,
BROWNSVILLE, TEXAS 78520

FREE BOOK 2042 Unigue Proven Enterprises. Fabulous
“unkncwing,” Second Inflation Income. HAYUINGS, Carisbad,
Ca 82008

| MADE 340,000 Yesar by Mailseder! Helped olfers makes
mangy! Delads 25¢. Tomey, Box 318YY, Ypsdanl, Michigan
40197,

VENDING MACHINES. Mo selling, Routes earn amazing
prodiis. “Big Catalogue FREE." Parkway Corporation, 1930
FMB Gresnapring Drive, Timonium, Maryiand 21093

ARAD BUSINESSMEN Have Monay o Buy & nvest. Top
Findors Fees Paid. Int. MiddieEmst Assoc., 783PM1, 8291
Flasman, Huntinglon Boach, CA S2648

MAKE Big Monay Repairing Windshields and Plate Glass!
Earn up to $50.000 yearty.
Glas-Waild Systemns, P.0. Box 57550, Band,
503-388-1166

WELDERS, sarn 525 to 5100 per hour.

GOT A DREAM?T Go for it Send $1.75 To: THE
ENTREPREMEUR'S GUILD, Box 8804, Rhaca, Mes Yok
14851

SELL SPECIALTY BOOKLETS by mall,
its. Bamas Publishing. 711-30, Fort Ann, NY 12827

MAKE Money by the minute arownd the cock Yo doing 8
hours B week paperwork from home. Grows to lile-lUme
ncoma. Tofally new ulra-modemn project unlike amything
batfora, Still ground floor, No expenience or educetion requin-
ments, 10,500 people aready doing. Devision of major U5,
comoration. For satails diad (216) 452-2171, 24 hrs., 7 diys.
Ak for ext, 310

$1,000 Weskly Home Business Dinectory, Box 2013-PM,
Maw York, Mew York 10163

HUNDREDS Weekly Possibie For Ten Hour Work Weak!!
Guargntpod Home Business . . . Start Immediataly!! Free
Information - AHY, Box 1028-A7, Kalahea, Hawad 86741

14K Giold, Sterling Sitver Jewairy, Make 300% Prodi, Cata-
log 51.00 {Refundabse). Courlices, 1634 Bogan, Bronz, MY
10462

TAME Catalog Orders. Wa crop-ship 2500 best-saling ape-
caalty products. Lowest below wholasale prces. Immadsate
delbvery. Spectacular home business opportunity. Free Book.
SMC, 6081 De Soto Ave., Dept. 20-31, Woodland Hills, CA
91385,

WOODWORKERS - IDEAL HOME BUSINESS. Free bro-
chure! Pine Shop, Wes! Peterborn, NH 03464

YOU Can Make Money Wholssaling Fres Detais
Brokéraga, 1080 Circle, Burns, Tenn, 37028

WOODCHAFT MONEYMAKER! Handcraftng (Uinkguel
Novelies. Woodman, Box 4884, Springfaid, Oragon §T4TT

SPECIALTIES. Profitable Home Business, 150 Professonal
Formulas. Free Details, Frontier, Box 44178, Tucson, Arizona
B5TE3.

HEED Money? Make Thousands Satistaction Guaranteed.
“How o Make Money Repor™ $10.00. Madge Metcall, 12729
Limm, Dapt. CB-C, Housson, Texas TT009

EXCELLENT Eamings Through Club Marmbarship. Mo Sell-
ing. Detads Frea. Lebdar Associates, Box 38, Aumiord, Maine
04275

FOODI Mulrtious, Delicious, Low Calorles. Everyone
Paotential Customer. Fantastically Profitable Muli-Levet Pro-
pram Available For Sincere Sell-Starters. Get Datails, Profil
Patential. Curry, TO2PMT Marrowiea! Drwe. Largo. Maryiand
20772,

BUMPER STICKER PRINTING DEVICE. Cheap, Svmile,
Ponabie. Fres Detalls. Bumper, POB 22791 (GE), Tampa, FL
33622

$75.00 Per Howr - Sinping Parking Lots - Brochure $3.00-
AMA Parking Lot Striping College. 2102 Mies Ave., Billings,
MT 58102,

MAKE Aubber Stamps. Highly Proliable Business. Free
Details. Stampar, POB 22608 (GE). Tampa, FL 33622,

SOLAR Heatirg laamed quickly at home! Fres informaion.
Empire School, Box 10145, Jupiler, Florida 33458

PLANG Tuning leamed gueckly af home! Fres information.
Empire School, box 1014 Jupiter, Florida 33458

SCREEM PRINT T-SHIRTS. Inaxpanaia kits. Fres Datails.
“T-Printar,” POB 23684 (GC), Tampa, FL 33823

Kerosena Haser Hll!hql.ﬂ.l'tlﬂ Boa E51P Amoona, PA
16603

$200-5350 Waed; §25,000-5100,000 Year Possibie?! “101°
Easy Homa Busindsses. Star Now Even H You're Aboul Fiat
Broke. Frea inloimation. Opporturities Book, Box 1867,
Hialeah, FLL 33090,

HOW To Gain Financia! Ingependencal. Fres Datalls. ARC
Pubbcations, P.O. Box 11308, Kansas City, MO 84112

FREE SAMPLES, SELL THEM, KEEF MOMEY, WHY?
YOULL BUY MORE!! STANLEY CO., 175 5TH AVE, SUITE
IN3IP, NEW YORK, MY 10070,

LET'S MAKE MONEY TOGETHER! SELL EYE-CATCH-
NG ITEMS DIRECT FROM DISTRIBUTDR. Write: Shasla
Tradng, 652 Badlond Ave., Brooklyn, NY 11211

DOUBLE your cost. Over 2500 Qi itema. Details - $1.00.
Complate package - $5.00. Burcham Wholesale Co. Box
123-PM, Versailles, IN 47042

STAY homa, Make momngy. Thousands do. Henry Farr,
Applehurst, Blockion Springs, ME 04581,

PROFITABLE GOLD FOIL PRINTER. Personalize bus-
ness cards, pencis, matches. Free Detais. Gold, POB 24586
{GE), Tampa, FL 33623,

MILLIONS OF POTENTIAL BUYERS. SALES AGENTS
WANTED. EASY. MO TELEFHONING. START PART TIME
AT HOME. DETAILS SEND §1 TO: SOURCES UNLIMITED,
DEFT. 7E, P.O. BOX 286, PENNSVILLE NJ 08070

3,816 Moneymaking Opporundes! Free Details. Newlle.
Box BS041PT, Lok Angeles, CA 80072,

TAKE PICTURES for profit. Pholomoney, 14588K West
2nd, Golden, CO BDA01.

MAILORDER Opponunity| S1am profitable home businass
withoul expenanse or capial. Write jor free book, plus details.
Masil Crder Associates, inc., Dept 706, Montvale, M. 07845

MAKE MONEY NOW from Microcomputer Boarn! Box 218,
Washingien_ 1L B1571

YU CAN MAKE MOMEY WITH ARABS | They have mon-
ey b ivwast in products, equipments, Dusness wentures, real
estate, One ransaclion can maka you independant lor Bla. A
list of hundred's ol irvestors available. Send $10.00 o
Mohamed Omar, P.O.Box 22741, San Diego, CA B2122

§700 Per month eamings possile preparing income {ax
retums &t home or tax office. We show you how, Cuckly
leamed. Delads fee. Mo salesman, Federabed Tax 2085
Maontrose. Chicago. 60618,

MEW! MULTILEVEL OPPORTUNITY N DENTAL CARE,
Mo Inventory or Start-Lip Fes. Big Commisgions! New Car
Baonus Plan. Mo Compeditian. Yaur Grownd Floor Opportundy!
Full Datails. $2.00. C. Blunt, Box 144, Kew Gardens, NY
11415
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HUTRITIOUS, Inexponsive, Dairy Bevrage.
Inroduction! SSMP, 8 Oes, Brownsbung, N 46112

PICKUP Truck Cwners. 51,000 Weakly. $1.00 P/H,
Rafundable, Kettco, 2713F Wainut, Columbus, Geocergia
e,

LEARN How To Starl And Opaerate Your Own ProfSable
Busingsa At Home. Fres Details. Spruce House, BE16 Krause
Ava., Dept-1M, Oakland, CA 84505

HOLLOW Grind Scissors. Knives the Factory Wiy Mongy-
makar. Flang, instractions $10.00. Hamson, Box 1728,
Payson, Arizona 85541

FOOD DISTRIBUTORS NEEDED. Space Age Packaging
Designed by NASA Osound Floor Mulll Level Marketing
Defpsds, SPEAR and ASSOCIATES, P.O. Box 811, Marion,
lowa 52302

EARNINGS UNLIMITED. Easy o opevate business witing
wsatul Information, Free delads: Bache, P.O. Box 400,
Hockley, Texas 77447

“FREE DETAILS. DOMN'T ANSWER AMNOTHER BLUES-
HESS OPPORTUMITY OR MOMNEYMANING ADVERTISE-
MENT UNTIL YOU READ THIS FIRST! DAWN BOOKS, 181
HE EVAMS LAME, POULSBO, WA BEITD.

$50,000 Yearly From Madorder Possiial! Secrets R
vealed. Free Detsils. Write: Tral Agencias, 323 Franklin
Buiding South, -Guils B04Dept. TIBGPM, Chicaga, IL
BOBOE- 7026,

[Continued on next page)




BUSINESS OPPORTUNITIES
mused frosm:

LAZY Way To Milicns!! Confidantial Report Plevesls Fan-
tastic Formula. Book $5.00. Mor Trading Company, 323
Franklin Buiking South, Suite 804/ Dupt, M242PM, Chicaga,
IL BOB0E-TOSS,

WiN MONEY ar CRAPS-GU B detais
sand $2.00 wo: PROGAMBLE. 2885 Paces Lake Drive,
Ataria, GA. 30339

YOU can get Rich! Let us help you. Resutts guarsnteed.
Send for free valuable info, L. Mason, Em&mqrbr..
Angales, CA B0034

MULTI-Level Ground Fioor Opportunity! Unkmited Patan-
finl. Consumable Products. Mot Direct Selling! Leal. Rowle 3 -
Bax 534, Dwenavila, [N 4TEE5

200% Profit Sefing Jewalry, 14-Karat. Cubic Zirconia, Gift
Nems. Send 33.00 For Kil, Rshundable. Heand, 57 Harrs Ave.
Frasporl. NY 11520

Box BO3-PM, Manomones Falls, Wisconsin 53051

YOUR own business - Linkmifled Income - No Irestrment.
For deteils - §1.00 to: Prolesssonal Digital, 269 East Main,
Alllancs, OH 44601

SEND 5500 (541.000—100 Letiers).
Rochkyille, MD 20855

TIT  Polara,

MAKE MONEY REPAIRING HYDRAULIC EQUIPMENT
— "Proftable Home Business —Free Repor . . . Hydrause
Training Inatitute, 2840 Greelay, PM7T, Ene. PA. 16506

MAILORDER MILLIONS! Fuly GUARANTEED! Mo Expe-
riance Mecessary! Send SASE - Execulive Enterpnass. BIG0
Painter, Suita 206, Whithier, CA DDE02

PYC FURN. MANUFACTURING. Big maroat. We train you
io design & manul. Florda's fnest PVC hemiture. Make
$60,000 a yr. in 285 ag. . w800 in locls. Excallent record. 7

axpanance. Faferences avallable, Minimum irmestmen.
Wirite: FIA, Inc., P/0. Box 1855, Longwood, FL. 32750,

REMEMBER WHEN you could afford those EXTRAST?
YOU STILL CAN! FLOOR COVERING INSTALLERS make
$1,200.00 a week and more!! MEW complete aasy course
shows how, Aush 52,00 for complate inlorrmation
Westem Floors, P.O. Box B57-B, Belgrade, MT 55714

LEARN UPHOLSTERY At Home Using Casseties and Pic-
tures, Trippie "M Training, 814 Mill 5., Waupaca, W) 54881,
T15-528-2020 armytima.

RECYCLE ABAMDONED IMNDUSTRIAL GOLD! Big Dok
lers! Alsc Copper, Tungsten, Others. Frea Information.
Racyclar, Box 1657, Brenham, TX 77810

FREE! B85 Money Making Reporis . . . Reporco, 5832
Montpelier, Bartiett, Tennesses 38134

HUMDREDS Weakly In Spere Time!! Excting, Guaranteed
Home Business! Free Detads: Berthurme Publications, Boa
611A, Cwosso, M| 48867

PART-Toma. | Earned Cver $2700.00 Last July Sohing Bat
Problerms, Detads 52.00. Bay Area Bal Pratecton, P.O. Bax
374, 5t A, Siurgeon Bay, W1 54235

UNLIMITED |ncome Making Note Pada 2200 CEC
Enterprises, 12264 Brick Ad., Turmer, Or. 87382

$40,000 ON 4 ACRE! New Hydmponics mexpensive,
claan, prackcal. Free indormabon. Fobins, Bor 1657,
Brenham, TX. 77E33

START Profiable Busness at Homa. Free Details. Foster
Products, 506 615t St., Suite 321, Wesl Mew York, New

Jersay 07063

LEARN The sacnats of répairing junk batberies “Fabulous
Profies,” FIRST ESTABLISHED COURSE. Agex Engineering,
5454 Bolsa, Atescadero, Calif, 93422

ALTERNATOR Starter Retuilding Mage Easy Start Wath-
oufl Capital. ADM, Box 33, Buttalo, N.Y. 14207

SELL How To Make Money Books. Linkrmited Opportunity.
Send $1.00 To: Smyder Enevprises, P.O. Box 255478,
Mitwaulne, Wi 53335

GET RICH! Secret Law smashes debis--brings cash and
craditl’ Dwtalla FREE! Waashiit-WB-7, Billinga, NY 12510

CLIP newspaper fbems — 52 - 5325 EACHI! FREE Repon!
Clipgings-#B-7, Billings, MY 12510

GET RICH using OTHER PEQPLE'S MOMNEY!! Urigue —
amarng busness! Detsds FREE! Finance Consulanis,
SB-7, Bslings, MY 12510

20 UNUSUAL WAYS To Pocket Easy Money. Fres Details.
Write: Income Opporiunty Ressarch, P.O. Box 54, Depl
TPM3, Fairfiedd, CA 84533

MONEY SECRETS! Help People and businesses get mon-
&y. Easy home business. Fantastic Prahits. Mo Experience—
O Howrs, Continuous Assistance. Free Dwetails: DFC, Dept.
10-G-7, 1145 Reservoir Avenue, Cransion, Ahode island,
02820

FREE 3.166 Unknown, Unparafied, Unbelieveables Troe
Case Histories. Live Life Leisuredy. Unusual Free Freedom
Facls. Wrie: Unheard of Side-Businesses, 658 Park Avenus,
Dept. 07-B-7, Cranston, Rhode Iskand 02910

£25,000 Addiional Income this yeas. Work &t howre by mil.
Frae Information. Merico, Box 50518, Pasadena. CA 81107

BE YOUR own Boss, fod under 2250, Details Blueprinds
§4.25. Kochanek, 23274 Colette, Woodhaven, Mich. 48183

EXCELLENT monay patantial writng miormative boouiats!
FRush stamped enveiope: McDean, Box S8TA. Lebancn, PA.
17042

MAKE PVC PIPE FURNITURE. 530,000 year, spang timal
Easy. Mformation Free. J&M, TT1PF, Haie Ground,
Washington 98604

MAKE £25.000 OF MORE [N MAIL DRDER WITHOUT
HAVING TO MAIL ANYTHIMNG OUT, SEND 51.00 PLUS
BASE TO: WDF CO., BOX 90, BANGOR, PA. 18013

SPARE time foriune in Vgl Repas. Huge dernand credates

sacaplional profts. We supply everything. Delails free. VIP,
2062 Monirose, Chicago, 60618

FANTASTIC eamings maikng from homa!! Ofer: Rush
Stamped Agddressed Envelope. Imperial, P-8 X17410, Fon
Lauderdale, FL 33318

EXCITING 10- 525 HOURLY Incoma. Unusual opparunity
miaking, assamblng producls it home. Merit, Drawer 428P,
Fichandson, TX 75080

TO0,000 BARGAINS, Mail Crder, Home Businesses,
Impaorts, Fres Datails: Amesican Moneymakers, Box 8356PM,
Tampa, FL 33674

BUMPER STICKER PRINTING DEVICE. Chaap, Samgple,
Poriable. Fres datalls. Bumpar, POB 22791 (GH), Tampa, FL
e

CASH! NEED MORE? Free Details, Thesen, 3505 M.
Oteancer, Chizaga, 1l BI834

PLANT lood - make cheap. Big profit sales. Recipe £3.00.
Ingle, P.0. Box 18, Utica, Mich. 48087

FREE Detaids . .. Turn your spane tima into profit! Glenmone

21214

101 EASY BUSINESSES you can sias with almost no mon-
&y. Fullpart time. For more datails sand $1.00 1o: Fortunae MF,
Box 327, Cos Caob, CT. 06807

GET RICH! Secred law smashes detis — brings Cash,
Crechit! FREEreport!] WealhkH-WEBM-T, Billings, NY 12510

INCOME! How to make money sefling scrap. Send
sddressed slamped ervelope and $1.00 to; Dan Sabring,
C-Co HAS Bn. MCE BUTLER D.F.# 488, FPO Geatte,
Wash, 98773

$80.000 A YEART In Your Sparetme; 1 Businesses in 1,
Fire Restoration, Upholatery, Carpat Claaning, Janional Ser-
vice; Write For Information: Deflars from Dt Imiemnational,
Dept. 0-140, B243 N, Main 51.. Daylon, OH 45415

BEAT BLACKJACK - Designad Dial Bast Odds
Every Play — Legal $5.00. /W Enenprises, 2501 Artesia Bivd,
Aedonds Beach, CA B027T8

MAKE MORE MOMNEY] Laam all the tects, tips and prenan
Irfe. usad by the pro's! Sand lor your FREE Inlo. Phy. Today.
EPICURE, P.O. Box 1985, Evanston, IL 50204

PAWNSHOP START YOUR OWM For Details Send
Stamped Envelope. Feds Pawnshop Inc., PO, Box 1168,
South Band, Indiana 45624

EASY NEW SYSTEM COULD MANE YOU RICH! Free
Indoermaton. Wiite Today! Tiberias Carler, Degt. PM-T, 6062
E. 561h P1.. Tulsa, O® 74135

HOW TO MAKE MONEY THROUGH CLASSIFED AD-
VERTISING. Booklel shows you how o stan your own busl-
ness with Classiied Advertising. OMLY §1.00 FOR BODOK-
LET — [52.00 coupon refundable with first order). 5.5.
GRONOWICZ, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 5TTH 5T., NEW YORK, NY 10019

MAKE 522.50 Hourly. Produce Rubber Stamps. Equip-
mnit. Know-How Furrsshed. Free Particulars. Write: Robeets,
Room RAC-2-MH. 1512 Jarvs, Checago, ILL 60626

END Money Worries!! §1.000 Monthly Possible. Pert Tims
At Home. Mo Sefling. Book - 510.00. Infernational, 3123
Franklin #804/178 PM, Chicago, S0G06-T054.

WANTED! MULTI-LEVEL MAIL DORDER OPPORTUNITY
SEEKERS. 12,000 Jowned in Racam Months. Detais Fres.
Jonn Kulesa, 13035 W. Brady Rd., Chesaning, Mich. 48616

25 MONEYMAKING SOURCES. §1.00, SASE: SANDERS,
818 El Caming, Burtngarma, CA 54010

WiN al Contesis! Frea Brochure. PO, Box 1071P,
Anpoories. WA, R0

BHORT HOURS — LONG GREEN Video Games Are In,
Stanl Right Frae Details. P.0. Box 373 - P.M,, San Leandro,
Californsa B4577

TEACH YOUR SKILLS 520.000-570.000. Mo degres
regquired. Details §2.00. H Tach, P.0. Bax 4427, Piisbuegh,
PA 15205

EARNS3S Own your own business. Build a saw sharpening
maching yourself. Free inormabon, Shampeze, F.O. Box
6004, San Bernarding, CA 82412

mTmemllﬂwmm
Glenwood, Decabur, GA 30032

FREE, LEGAL REVENUE AVAILABLE. GUARANTEED.
MO INVESTMENT. 55 FOR COMPLETE PACKAGE. BOX
SE06, SPOMANE, WASHINGTON 99208

UNMBELIEVABLY FAST-MOVING rew MLM company, Vir-
tually no compesition. Excfting! Hurmy! Waham Distributing,
Dapt. PM-7, RDE, Box 370, Vargennes, VT 05481

OUT OF WORKT NEED MOMEY? 51.00 booklat shows
o o 10 $tar your own business through classifed ageer-
tising. Poputar Mechanics, Dept. KC, 224 W, 5Tth 51, New
York, NY 10018,

GET RICH! Secret law erases debis| Receiva cradit, cash,
Delads FREE! Financial, Box 1432 - PWAG, Upland, CA
81788,

MONEYMAKING OPPORTUNITIES

E-I Fiches! Milkonare Revesis Hia Secrets! Free, Excting
Datails — Spectrum. 138PM1 Cadar, MowcasSe, Wyoming
az2Tn

ASESEMBLE Calalogs Al Home For Qur Customess. Eam-
ings Uniimited! FBM Merchandming, P.O. Bax 50314,

Chicago. Il 60656

FREE Datails - How to siart profiable home busineases.
Wilsan s, Box G898A. Incine Yillage, NV. 88450

FREE Monay! Never Pay i Back® JADCO, Box 383, San
Pedro, CA. BOTH.

$500.00 WEEKLY Recycing Discarded Tires.
Appreciated). LeVateys, Fountain, Fla. 32438

(Stamp

MAKE £40.00 Par Hour. Aepair Analog Quartz Walches.
Machameal Annecarsary Clocks, Professional Secrels Fe-
vealed. Mo Equipment Neaded. Sand $8.00 jor Easy Instruc-
tions— Spacity Make of Watch To: AAP ‘Walchmakers, Box
T85, Wes! Hartlord, CT DE107

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$1200 MONTHLY OR MORE Raising rabbits for us. Dataily
§1.00. Laborgtory Animals, Bow 2467, Grand PFapids,
Michigan 43501
AMATING Profital §10,000 Yaarly Raiaing Rabbs bor Wool
and Breeding. Detalls-—5$2.00. American Angora, Malta 12,
Morana 53538

RAISE RABBITS BUCCESSFULLY 63 Pags Bookdsl Tells
How. 51.00. American Fabbit Asan, H1, P.O. Box 428,
Biloomington, Minoes 61701

$500-51000 Month Plan ressng rabbits for us. Free details.
‘While's Rabbitry, Box 4388PW, Hudson, Ohio 44238

GUARANTEED Income. $10.00 (retundabis) for [Heratuns.
Chinchillas, Box 8204, Mesa, Arizona B5204.

EARTHWORMS, LIVE BAIT

FREE Liwrature, Rame Fishwonms, Crckets. Aedworms—
1000-58.95, 5000-§42.50, Book on How and When (o Sel
with Oucer. Carter Fishwonms, Plains, GA. 31780

OF INTEREST TO ALL

LOWER BACK. Plans—Safe, ingxpsnsive tersion robew-
ing msrament.  $4.00, Alternatives, F.O. Box 1106,
Jacksorville, N.C. 28540,

FREE. Truth aboul evil spirts. Bobbit. 1184 7t Avenue
North 1,000, Nashwila, TH. 37203

GOLD Mine in Garage Salea. Send $400 b0 Gray
Associates, Box 134, Cherokee, Texas TEE32

GET VISA'MASTERCARD! Mo Credit Checic, Mo Miremum
Incamie Reguined. GUARANTEED! Sacrets Rovealad. Details
FREE! MCCM, Box 2128, Mapa, California B4558

FREE Promotional Albums, Concent Tickets, Siereos, eic.
Infarmation: Barry Pubbcations, 477 82nd Streel, Brookhm,
NY 11208

VACUUM Clgansrs "Discown! Prices” “Mew” Fainbow
£340.95, Kirty, Filer Queen, Compact, Details: ABC Vacuum
Warahousa, 7021 Burnet - PMW, Austin, Texas TATST

{Cantinued on naxt page)
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OF INTEREST TO ALL
Conthvued from

HOW MANY CHILDREN WILL YOUHAVE?T. . . FIND OUT!
Works on Men and Women, Send 35500, Addams
Enterprises. Bou 56, Mewbury, Ohio 44022

SAVE MONEY 51 Proven Ways To Fighl High Food Prces.
Complate Inlormation Only $2.00. Climon Producta, 20248
Willamson, Mi. Clemens. M1 48043

SLOAMNES On Signature To - F100.000! Any purpose.
We: ELITE, Boxt 206P, East Rockaway, Naw York 11518,

TOWET TANK Fepalr Vahe Unbaelievable 31495 PP
Powers Hardwars, Deckervike, Mechigan 48437

BORROW FROM HOME! Any amount. any worthwhile pur-
pose, within 30 days. Competitve Rates. Also, you can sam
subslantial ncome as a Money Agend. No Experence—Cwn
Hours. Mational 10 assist every way possibie. No
Gemmicks! Frea Delaiks: DFC, Depl. 10-C-7, 1145 Raservoir
Avenua, Cranston, Ahodes lsland 02020

DESNEY artisl ghows you how 10 draw. Firs! sasy kesson
FREE! Ge! siared loday! Bruce Mecintyre-PMI16, 3471
Crowraworth, Corona. CA 91720, (714) B53-T452.

OLYMPIC COMMEMORATIVE ITEMS Greal Selactan of
Kespsakes To Commemorsie The 1864 Loa Angesss Sum-
mer Games. T-Shirts, Mugs, Athiebc Bags, Hels and Vieoms.
Ml werns Are Frs! Class Top Of The Line Merchandise. Send
For Frse Brochure. Los Angesies Sumemss Games, 211 Yacht
Chub Way, Dept. M, Redondo Beach, CA B027T

POCKET POWER SCAEWDRIVERS (FREE KEYRING W/
ORDER - Mighty 24 inch Standard and Phillips Screwdrivars
SAVEs time, steps. fustration - GUARANTEED. Send $4.75
- Masterpiace, 604 Gatway, Batmal Park, PA. 15102,

INVEST WITH COMFIDEMCE, know whal siocks ars
before you invest. Dant throw away your monay. Send £2 95
for brochure on Blocks: Financial #24, 17 Schima Orive,
‘Wanagua, M.J. 07465

AMERICA EXPRESS Goid Card' VisaMastercard withouwl
cradit-chach! Easy Procadume. Detailed Report. Monoy Back
Guararse, $12.50. The RL.C. Owans Group, 504 Wast 110th,
G. PO. Box 115, Mew York, NY 10118

CREDIT CARDS. Learn how you may gel MasterCard and
Viea Even with bad credit! Fres Brochure. 1883 US Cradi
Report. P.O. Box 1754, Dept. PM5E3, Kanaas City, Missour
41411754

G.L DDG TAGS 2 Ausnertic Tage with Chain, 4 lines, §4.50.

Calalog$1.00 refundable. Mildary Outdoor Surplus, Box
347TP, Saatond. Mew York 11783

IS IT True You Can Buy Jeaps For 344 Theough Tha ULS.
Govammeant? Get The Facts Today! Call (312) 742-1142. Ext.
7133,

1983 Surplus Army, Nanvy stors B4 pages ilustrated caiasg.
Send $2.00 Fuved, 3037 N. Clare, Dapl. J-7, Chazage, IL
BOBST.

JE-E-P-8, T-R-U=-C-K-5 from 530,00, Milions of Hems In
Governmen Suplus; Typewnilers, Boats, Clathing. Compiate
Directory (On How And Whare To Buy In Your Anea - £2.00,
Surplus Bargans, Box B13-A, Holland, Michegan 48423,

WANT A 544 JEEPT Land, £20 An Acre? Choap Houses!
ﬁgmm. Guide and Newsiathar, (916) 722-1111 Ext,

JEEPS-MOTOACYCLES-AIRCAAFT-AUTOMOBILES ..
Gowvernment Surplus Directory - Moneyback Guaranies -
How, Whers - §2.00. G5 Information, Deparmant 17, Box
3313, Springlisld, Massachusetts 01100

GOVERNMENT SURPLUSI 850,000 fems (including
Jeeps) . . low as 1€ on dollar! Most complete Directory avas-
able, 32.00. DISPOSAL, Box 18107-AG, WASHINGTON, DC
20038,

“GOVERNMENT SURPLUS™ JEEPS £3000! B0O,000
ems! Complete Information Your Area. LARGEST OFFk
CIAL DIRECTORY. 52.00 (Guarantead). SURPLUS, (A471),
4A20 Wiscongin Motthees!, WASHINGTON, D.C. 20018

POSTAL AUCTIONS Are Selling Thousands of kems af
Uncigimad Merchandise! Complata facts, Informalion. Tips,
Locations. §200. Brentwood. Bow 1561, Gadsden, AL
35902

LOANS BY MAIL

WINNING  indemation, 5000 MEN'S  RIGHTS
ASSOCIATION, 1858, Fores! Laks, MN 55025-0188

PERSONAL

WiN Comests! “insida” information. $2.00, EBCOM, Box
Z9268P, Parma, Ohio 44120,

GOLD, Siver, Platiorum, Mercury, Tartahem wanted. Dres
assayed Free circular. Wholesale Terminal, P.O. Bax 181,
Momwood, MA 02062,

SCRAAP BILVER CONTACTS, FORKLIFT CONTACTS,
Saver Solder, Swding, Gold Plated. Foben Lesrczak, 852
Myrtie 5t., Elizabeatn, NJ 07202

STOP CREDITORS, send SASE, ACB, 13348 Maham,
#34T, Callas, TX T5240

BIBLE Ouestons answered. Stamped smvelops, Bylon,
17167 Banter, Dadrosl, Machugan 48219

MAKE Friends worldwide th infternational correspon-
denca. Datails ree! Harmes-Verdag, Boa 1106860/PM, Berlin
1. W. Germany

POISON VY sutferers. Quick rafel. Amazing. Information
£3 SASE. Satistaction. Stone, AL 6, Box 263, Durtham, NC
2o

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXIETING Job Experance, Educihon, Achievemant. Fast
Inexpenaive. Call (§14-BE3-1781). Or Wrile: Box 13151-T7,
Columbus, OH 43213

FOR SALE-MISCELLANEQUS

SILVER FORK-TRUCK CONTACTS AND SILVER Solder
CHEAP. Robert Lesrcrak, 652 Myrie St. Elizabeth, NJ
7202

HEARING AIDS

HUGE BAVINGS Elrminaie Dealer Markups. Free Trial. Bat-
tenes Wholesale. Tarms Asranged. Call Todl Fres 1-800-323-
1212, Or Wrila: Lioyds-PMC, Rockiord, L 81110

BAIL ORDER buying shves hefl on hodring sids. Month's
trigl Risa Company inc., Box 364, Bridgeport, OH 43812

FREE HEARING AID CATALOG - Save 12 by mal! Write:
“MonaySavers”, §530-P-7, Langdon. Seputveda, Califormia
81343, NOT sold in Califorrss.

REMAILING SERVICE

MSCREET Morh Carclina Mail Recaiving Forwarding Ser-
vice. 51.00 Letter £25.00, 3 Morths §75.00 Year. Let us Be
Your Home Whiks You'rs Away. Special 3 Morhs 51500
Aevere's, 216 Waslo, Kernaraville, Morth Casoling 27284

COWFIDENTIAL HRamading And Forwerding Services
“mmﬂi'lﬂl Aemailing Serices Alome Al 550 Each
Erveiopa. Wison Mall Forwarding Service, Box

112M, Ensthampton, Mass, 01027

CONFIDENTIAL Mail Recesving Forsarding. Mail Owop,
Box 18038PM, Orande, FL 32880

UNLISTED ADDRESS. Discreat and confidental. Remail
51.00 Single, Mol Forwarding Service, 8030 5 Main,
Housion, Texas 77025

REMAILING 20¢. Forwanding $18.00 yearly. "Economail”,
Box 541, Ephrata, Washengion 98823

HEARING AMDS—From 588.50—230 Day Trial. Gigant
Sawings on Baterea. Wrila for Frea Gl Offer and Brochurs
Today. Electronic Products, Box 2005-PM, Finnellas Par.
Florida 33885

SAVE 5200+, Hasma Brands, No Sakesmen. Free
Dapt. 132X, J & M. 328 N. 3rd, Dedalb, IL 80115,

ALL-m-the-ear, Seve 50%. Better Hearing, 537-PM,
Brockport, IL 62610

FREE Hewring Aid catalog. All-in-the-sar and cther models.
Huga sawings, Batteres 150, No salesman. Ahodes. Dept.
135-0, Brookpod, |Hings 82910

“SAFER Clgarattes ™" by Or. Chacko. $3.95 (Guarantasd).
Budget Products, Box 1367, PAIT. M. Riversida, IL 50548,

PRIVATE ADDRESS. Deperdabie and EXPERIENCED.
Professionsl Mail Forwarding, Box 5614, Miton, Mass
02188

WASHINGTOM Confidentsal Remaits, $1. Juno, 25168 MLE.
1685h, Seattie, WA 538155

SCIENCE & CHEMISTRY

LABORATORY Chamicals, Giassware— Apparatus, Cate-
logua $1.00, Deluxe Scientlic, B34 5. 13 Siresd, Mandiowoc,
Wiaconsin 54220

HAVE A CONFIDENTIAL CALIFORNIA ADDRESS! Free
Inbrmation. Noneal Service, Depl B-6, 20752
Mashville 5t.. Chatsworth, CA 81311

LOS AMGELES Remaing Service-Snge Peoces 31,
Momihty Sarvice $10. Receving Forwarding Sarvice. Guaran-
tired Diaily Senvice! Garald's, Garald J, Castlabery, P.O. Box
167. 6320 Wheox Ave.. Ball Calif. 30204

COLORADO REMAIL 3100 . . . Posicards . . . Stationary
.. PPG, Box 181, Colorado Sprngs, CO 80801

"FREE REMAIL sscond lefler. Forwarding. CONFIDEN-
TIAL information. SUMRAY, P.0. Box 26203, Oasand, CA
SbE04

CHEAP Charie says, “Sowe Mongey.” Contral, Box 504,
Marth East, MD 21801

BORROW 525 000 “owemight.” Any Purposs. Keep Ingef
nitely! Free Rapod! Success Rassarch, Bex 10T30-AT,

Indianapoks, Indiana 46219,
MOMNEY Probiema? Free Book describes Loans, Cash,

Government Grants, Other benelits, avadable to ndividuals.
Write: Associates, Box 58-Ad, Brooklyn, Mew Yok 11235

CASH Loams—Borow by Mad $500.00 to 525 DO Free
details, Applicason! LTD-PM, Box 337, FL. Lauderdale, FL
3an0e

BORROW 5100-5100,000! nstant Reply! No Co-signars!
Rush Siamped Envelops! Finencial, Box  S487(F),
Rechardson, TX TS0

BORROW $£30,000 without inferesi® All sligible. Repay any-
time. Frea details! |nfohouss- S08PM, EX1 Sufter, San
Francisco, CA 84102,
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MISCELLANEOUS

FORMULAS, PLANS, ETC.
AMY FORMULA §10.00. Catalog 57,00, J. BeHor, Box 568,
Chicago, BOBA0

MONEYMAKING CHEMICAL FORMULAS — THOU-
SANDS! CATALOG $3.00 (REFUNDABLE): GWAS, Box
163, Broakheld, Wisconain 530050193

SPECIAL SERVICES

INFORMATION On  anything Ferguson  Fasearch
Specialists, B0-15 Woontnts, Woodside, hNew York 11377.

BETTER HEALTH

UNDERSTAND BLOOD TESTS — Comprehensive Guide,
54.00. Mailconcopt, 23 Pine, Depl. THIPM, MNalick, MA
Qi7E0.

ORMAMENTAL Iron Designs, Book of 1800 beautiful prac-
ticel designs lor ralings, columns, efc. Free Literslue,
Cunningham, Box 20005, Saf Lake City, Lhah 84120-0005 —
— {3881 South 2200 West)

ELECTRIC GATE OPENER. 3138.00 Faclory Catalog,
$5.00, Sepac, 025 N.W. 4151, Seaftle. Washington #8107

TRAP RABBITS ALIVE Uinharmed, good meal bettar fur.
Sand $10. Monay Order for Trap Plans and Instructons, Ta:
Trappar Larry K., 772 East 28th Sireed, North Vanoowuwer,
B.C., Canada V7K 184

ANY WWII Adrcral Paclure with Date; $3.00. Spacily Mame
and Model. Veegea Vanates, Box 1203, Santa Marna, Calil.
BH4E6.

HOW To Save Monay While You Eat Befter. Guaranteed.
$2.00. Save, P.Q.Box 511, Benlon, Arkansas 72015

FEEL haalthiar, live langer! Report. 5250 A A D M
Enterprises, 380 Jane Ci.. Hayward, CA. §4544

FOR THE HOME

HANDCRAFTED brazs and coppar canister. Beaitisul com-
plimant i any decor, Only $24 85 covers postage, handiing, &
thirty dary money back guaranios. Barma Briss & Copper, Box
Tid, Hesrniston, OR. B7E38.

132 energy savernm. 9500, Weigsl 2440 Evergresn,
‘Woodndge, IL BDS17

PHOTO IDENTIFICATION CARDS . . . GUARANTEED!
Sampies 75¢ . . . Basooco, Box 3481-PM-B3, Providence, AL
02909,

MAKE BOARDS AMD SHIMGLES FROM LDGS with the

amsaring boa {lodk up in dichonarny) Ondy 524,00 post paid, Lyn
Induatnies, 3201 Grant, Madland, MI-48840. Instructions.




Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must ba in by the 5th day of the 2nd preceding month for the msue in

which the ad is to appear. See Head of Classifisd Saction.

HOW TO COUNT WORDS: Name and address must be inclueded in counting the number af Words in your ad. Each
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Street, New York, New York 10018: 3 WORDS.
Zip codes are not counted. Phone #: 2 Words. Symbols used as keys are charged for. City or State count as 1 word
aach: New Brunswick, New Jersey: 2 words, Abbreviations such as COD, FOB, APM., USA., PO, 57,
16mm are counted as 1 word, (P.O.Box 382 counted as 3 words) Webster's international Unabridged Dictionary
will be used as our authority for spelling, compound words, Hyphenations, abbreviations, efc. Pleasa maka checks

224 West 5Tth Street, New York, N.Y. 10019  Order
Classified Advertising Dept. (212) 262-4825 Form

Only $57.00 for 10 word minimum

§5.70 each additional word

BOLD FACE CAPS add
$1 per word

{First Wird: Mo Charge For Bold Fece)

payable to POPULAR MECHANICS.
Remittance of & is enclosed to cover insertions{s) in the issua(s). Classification
| ] | | | ]
Mo Charge for CAPS | 2 ] [ ] [ & |7
| | | | | ]
] ] | 10-857.00 [ 1158270 | 12-s88.40 | 1357400 | 14-578.80
| | | | | |
15-585.50 [ 16%91.20 | 17smE00 | 18510288 | 19-3108.30 | 20811400 | 21.5118.70
| | | | | |
2512540 | 23-$131.10 | 26-3138.80 [ 25-3142.50 | 2518820 | z7-8153.90 | 28-5159.50
| | | | | |
25-5185.30 | aos171.00 | gm0 | az-s182.40 | as-s188.10 | 3s-s190.80 | as-s189.50
| | | | | |
36-5205.20 | 37-s210.80 | 38-3316.60 | 3s-sx22.30 | #0-5228.00 | #1-8233.70 | a2-523%.40
| | | | | |
43-3245.10 | #4-5250.80 | 45525850 | 4s-s262.20 | #r-g267.90 | so-5273.80 | es-5278.30
| | | | | I
50-5285.00 | s1-s280.70 | s2-5288.40 | sa-z302.10 | Ba-s307.80 | ss-z313.50 | se-s31m.20
YOUR NAME PHONE:
(PLEASE PRINT)
FIRM (MAME IN AD)
YOUR ADDRESS
CITY STATE ZIp
DATE: YOUR SIGNATURE
(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
HYDROPONICS 10 CAJUN Recipes Of Louiaiana, $3.00. P.O. Box 934, WINEMAKERS-BEERMANERS Fresh Sincks. Fast Sed-

COMPLETE Hydroponic Catalag $3.00. Hydroponic &
Halides, 5866 La Jolla Bivd , #20, La Jolla, Cald. §2037

GARDENING & LAWN CARE
SAVE 560 Durable Comgost Bin. Easy Assembily Plans 52
Ch-m Box @1, Glassport. PA. 15045

WIWMWMTMMHHFWEIH
Filling. FAeusable. Guaramesd. Mélord's, 2553 Kabmid,
Boulder, O 80302

RECIPES, CODKING, ETC

EASY, Flavorful, Seasoning Sall Rocipe; §1.00 SASE. Joys
From Joyce, Box B63082. Pano. TX TSOTE

CALIFORMIA BARBEQUED RIBS, steak_ chicken, salads,
plua! $3.00 - L. J., 882 Eil Cerro Bhad., Darvibe, CA B4526

rr.HF‘rmusumwaﬂumupn §2.00. Wast, 3516

Lyons, Spokans, WA 99208

FIVE Compiete Gowmet Dinners. Easy o Follow Instruc-
tiong. §2.50. 481 Norh Citnes, Ovange, Californéa 52668

GOLDEN Vabey Farm now offers 18 mouthwatesing neci-

pes, Ne presarvabves. $4.95. 1620 San Pedm, Kingman, AZ
BB4,

MOM'S Oid Family Racipes $3.00. P.O. Box 225, Chadds
Ford, PA 18317

m!mmeummw

FANTASTIC RECIPE BOOK. Descous Famiy Recipes
from Mama G's Kichen. Send $3.88. Terry-P, P.O. Box 377,
Bristol, Rl 02809

OLD GERMAN RECIPES, Ddl Pickles, Sauerkraut, No
Chemicals, Sand £3.00. Fscipes, Dept. 2-A, Box 8885, Darby,
Moniana 59829

POTATO CANDY - Easy. Unusual $2.00. Chardeen
Rothrock, 173 Fanm Strest, Blackalons, Mass. 01504

KOBHER RECIPES. 16 Delcous Family Favoriies. Send
$4.00 1o; Tarvia, Box 110, PMT, Woodbury, N.Y. 11787

Mugiages, Okla. 74401

vica, Free Catalog O'Brign's, Box 2840, Wayne, IL 501584

CHICKEN — 25 Master Chal Recipes $3.00. Tooly, Bax
9364, Atlania, GA 30334

“JEWISH POUND CAKE™ Delcious! 5200 and SASE to:
Danise, POB S06R. Rosalle, NS 07203

“OH-S0-SIMPLE"™ RECIPES FOR LAZY DAYS! 50 reci-
pes, 8. . . G and M Partners, Box 2208-B, Redmond, WA

BARBECUE SECRETS. 5 Creal Basting Fecipes and
Cookout Tips. £3. Chel Bob. P.O. Bax Z3567, Dak Park, IL
BO303.

RAVING REVIEWS Maat Loal, $2.00. E.E. Edwards, P.O.
Box 602-A, Amawalk, NY 10501,

GUICK Fudge. Minutes to make. $2.00. Jean. 7530
iranwaod, Dublin, CA BASES

101 Delicious Simple Chicken Recipes To Halp Stralch
Your Budged Only 3350, Mammano, P.O. Box 305P,
Brookdyn, N.Y. 11204

SUPER-QUICK "GOURMET™ RECIPES! Hartbab, Low-
‘Galaric, Healitry, Dee-bcious! Send 4,00 To: Diamond-PM7,
Box 1227, Southiied, Michigan AB0TS-0237

WINEMAKING, BEERMAKING &
OTHER RECIPES
WINEMAKNG-BEERMAKING-OASOHOL. Fres Supply

Catalog. Yeasi Equipment. Continental, Box 188PM,
Casselbarry, FL 32707

HOMEMADE KAHLUA RECIPE. 5200, and SASE
Tarry-P, P.0O. Box 377, Brigtol, Al 02809

WINEMAKERS-BEERMAKERS— From Catalog—Fast

WINEMAKERS-Bearmakers: Free lustraled catalog of
supplies. Semplex, Box 122T6R, Mmneapois, Minnesots
554120276

BEERLOVERS! Brew Armerican gnd Euwrapean beer. Com-
plata kits, Equipment, Supples. FREE datails. Duans Impos
Inc., Department PM, P.0, Box 433, Harshey, PA. 17033

AMERICA'S Greates! Wine Fecpes. 18 RAscips Book
Wirm Tips, Beer Recipe. 55.00. Califomia Publicatons, Box
4250, Dopt W-1, Pangrama City, Caltfornia 81412

BEERMAKERE OMLYlI Froe CatalogNewsiatiar.
William's, Box 4816, Oakland, Calilomia S4604.

MAKE Besr Irom Scraich. Send £3.00 For “How To Maks
1" and Ons Excallent Recipe, DAS Entarprises, P.O. Box BE2,
Paim Bay, Fla. 32005

FREE EMCYCLOPEDIA Winemaking. Beermaking Sup-
jenta. Wynax, P.O. Box PM15458,

phias, Equipment, ngred
RAochester, NY 146815

HOMEMADE Beer. Sacrets, recipes, instructions. 53, Guar-
aniped. Paul's Publications, 1424P Grove, Crede, Nebraska,
BEAXI.

FREE BEERMAKING CATALDG. Lowsst prices,
Homabrws, Box 158M. Haskatl, Michigan 48840
MOOMSHINE MAKING., Whishey! Gin! Vodka! . . . PLUS
Automobile  Alcholusil Homebrewng  Manual, $2.00.
Brewmasgter, 7238 Deston, Philadalphia, 191711

BURGLAR ALARMS & HOME
PROTECTION

CHAN DOOR LOCK ALARM 50095 plus $1.50 P. & H
Hubnar, 13 Heather Dr., Suflem, NY. 10901

Sanice— Lange Selection: Kraus, Box TES0-L, independence,
Missouri S4053,

BEER LOVERS — Brow your own. Dehcious! inaxp

SUPERIOR SYSTEMS! Catalog 25¢ (Refundable). AAS,
4148 Lomma Squane, Birmingham, AL 35216

Free Catalg. Beer Gear, Box Z5083M, Lansing, Michigan

SAVE TIME- 20 difterent meal plans for the busy person,
Froe shopping list enciosed. Seand 54 85 to, Menws, Dept. 713,
2225 E. 55th Cour, Tulsa, Oklahoma 74105,

FREE BEERMAKING BOOK Plus Catsiog, Finest Equip-
mant, Ingredients. Fully Guanntesd. SP1, Box TB4-M, Chapel
Hill, NC 27514

HOME PROTECTION! Burglar Alamm Waming Seckevs . . .
FREE Iniormation . . . Wte: Oakion Distributors - PO, Box
T232. Wesichester, lincks 60153
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1 Million Famous LCD
Quartz Travel Alarm Clocks
To Be Sold For Only 55 Apiece

In Mammoth Publicity Drive

All who wish to
apply for one should

write to the company before
Midnight, Sept. 30, 1983

NEW YORK—One million famous LCD
Quartz Travel Alarm Clocks will be sold
as part of a publicity campaign for only $5
apiece to the first one million persons who

apply in writing to the company before
Midnight, September 30, 1983.

These are the same nationally publicized
LCD Quartz Travel Alarm Clocks adver-
tised in The New York Times, TV Guide,
Parade and other leading publications,
with a built-in computer so powerful it
never needs winding and which is accu-
rate to within seconds a month.

The smallest travel alarm ever made, it 1s
only 2'5-inches long, 1%-inches high, and
less than 'Y4-inch thick. Smaller than a
credit card, it slips easily into pocket or
purse and weighs less than one ounce.

Time and date are displayed in full Quartz

digital mode, and its pleasant “beep”
alarm will sound for 20 seconds or until
shut off. A unique “backlight™ permits
viewing even in total darkness.

These famous LCD Quartz Travel Alarm
Clocks will not be sold at this price by the

1983 Carter B Van Peg! Lid

———

e —

company in
any store. To
obtain one at

this price you

must apply in

writing to the com-
pany address (below) no
later than Midnight, Sept.
30, 1983.

Each clock carries a full one-year money
back guarantee and will be replaced by
the company, free of charge, if it ever
fails to function.

R

There is a limit of two (2) clocks per ad-
dress at this price, but requests which are
mailed early enough (before Sept. 25) are
permitted to order up to 5 clocks.

To apply for an LCD Quartz Travel
Alarm Clock, mail your name and
address and this original printed notice
together with $5 for each clock desired.
Add only $2 shipping and handling no
matter how many clocks you are request-
ing. Mail to: Carter & Van Peel, Travel
Alarm, Dept. 114-7, Box 1723, Hicks-
ville, New York 11802.

(V70720)



The world's toughest truck is about
to take its gloves off.

No pussy footin, Not only that. In terms of payload we carry 250 pounds
No holding back punches. more than either of our two competitors.
It's bare knuckles time. And just as importantly, this extraordinary fuel

That’s what it's come down to. In today’s economy,  economy has not led us to economize in creature com-
E;)gle in the market for pick-up trucks aredrivinga very  forts. On the contrary. Because while the Isuzu is
bargain. They want to know the truck that delivers  incredibly tough on the outside, it is unbelievably soft
the best price and value for their money. And, pound for  on the inside —with deep pile carpeting, a roomy
pound, nobody does that better than the [suzu long-bed.  bench or optional bucket seats.
For instance, in the all-important area of fue [:;0 if you're in the market for a pick-up truck,
economy, we beat Toyota and Nissan with our remember that old adage—"When the going
28 mpg aty and 40 highway. We also have a gets tough, the tough get going.” And as three
of over 764 miles between fill-ups. Which quarters of the ‘ﬁ.‘nﬁd has ﬁ:_amed over the
is about 40 more than either Tovota or Nissan. last 40 years—nobody’s tougher than Isuzu.

Tougher than the worlds toughest roads.
Isuzu. Driving into your future.

MMLM'M#MMH&H“M B R AT O8] O RRSO, Oy Y VOUS L LAGT ey VAP CRIE TO TP D WEATIER A TESF L ST Al TLML, FGenAay 1L EAGE ks wWARY Cag o Oina G5 AP vy BE LESs

“Sponsor of the USA Hockey Team to play in the 1984 Winter (lymipics”




Wherever the music

is hot, the taste is Kool
Because there's only one
sensation this refreshing.

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

Kingg, 17 mg. "1ar", 1.1 mg. nicatine; Longs, 14 mg. “1ar”,

1.0 mg. nicatine av. per cigarette, FTC Report Mar. "83. i a2




