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There’s only one way to play it.

Wherever the
music is hot, the
taste is Kool. At any
tar’ level, there's only one

sensation this retreshing.

Ultra Kirgs. 2 mg. "tae”, 0 .2 my. nicoting: Lights Kings
ar”, 0.7 mg. nicoting; Filter Kings, 17 mg. ™tar”,
A AR T

Warning: The Surgeon General Has Determined
Smg."rar 0. :
1.1 my. nicating av, par cigaretis, FTC Report Mar. "83.

That Cigarette Smoking Is Dangerous to Your Health
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SATURN-15XHP

JDL Leads Again
The Saturn-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 receplion from distances
never before achieved. By designing totally new
circuitry, and using new ulira-sensitive compo-
nents. coupled with a precision tuned 30 inch
receiving dish, a system gain of 68 decibles
makes the Saturn-15 XHP the leader in micro-
wave receivers. In fieid tests, the Saturn-15 XHP
received clear, crisp pictures, where other units
tesied were snowy. During these tests the
Saturn-15 XHP's highly sensitive downconverter
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
events, 24 hours a day and all commercial free,
The Saturn-15 XHP super deap fringe microwava
recelver can be used by homeowners outside
the service area of local over-the-air pay TV
stations (ex. HBO, Showtimea). Yes, if the local
pay TV station installs microwave receivers on
homeowners TY mast, you loo 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 the height and power of the local
transmitter, and the installed height of the
Saturn-15 XHP. If you have waited to own a
microwave receivar, 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. kee: Genss mi fnrs

cannot bs ysed for recelving scrambled signals. Mor can thay pick
up brom cable TV or their relay lowers

A Total Unit

The Saturn-15 XHP comes complete with a 30
inch precision tuned receiving dish, advance
design downcaonverter, power tuner, 60 feat

coaxial cable, necessary adapters, mounting
hardware, and installation instructions. A six
month parts and service warranty covers the
Saturn-15 XHP.

Information for your Area
By calling our information number (416) 454-2180
and talking to one of our tralned technicians, we
can help determine if the Saturn-15 XHP will
work for you.

Very Special Introductory Offer!!!!

price for the
0.0, pay only
G in your old unit,
. omea bulll, working or  End of
not, with your order, ponly $235.00—save Summar Special
$50.00. Or if you o figinal Saturn-5 and a0
wish to upgrade
your unit and g g savings of

3 gstercharge

check : g for

gFome the property of JOL Industries and
annot be returned under any circumstances.

Call our toll free number tor placing orders only. |
Information is not available at this number.

1-800-824-7927

U.P.5.—C.0.D.Volume prices on request —

(916) 454-2180

Microwave Systems N o RS

JDL7 (MW

INDUSTRIES, INC. NF9X-0Y1-CPHR
4558 Auburn Bivd., Suite 208, Sacramento, CA 95847
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Get Ram Tough values during
DODGE PROSPECTOR DAYS!

The range of savings is
dramatic...up to $1000 ona
wide selection of Pr

oplion packages specially
created for these and many
other '83 Ram Tough frucks.
And they are options most fruck
owners prefer. For example:
RAM PICKUPS. SAVE 51000
Select light package—bright
rear bumper, wheel covers
and low-mount mirors—30-
gallon fuel tank—oil and
termperature gauges with frip
odometer—tinted glass—
intermittent wipers—Ram
hood omament—AM radio—
Royal 5t decor—air condi-
tioning. With special Dark
Brown metaliic two-tone paint.

i TJ'-.n.Jgh '-..l
wveT cammes Tt

RAMCHARGER. SAVE 510007
Start with convenience
package—digital clock—oil
and temperature gauges—
frip odomeater—sunscrean
glass—bright grille and hood
omament—bright low-mount
mirrers and wheel covers.
Add Royal 5k decor—front
bumper guards—AM/FM
stereo w/elecironic tuning—
special Dark Brown meatallic
two-tone paint—air condi-
tioning—power door locks
and windows—speed confrol,
RAM WAGONS. SAVE $1000:
Choose the convenience
package—bright front and
rear bumpers—digital
electronic clock— llon
fuel tank—oil gauge and
odometer—bright grille and
quad headiamps with

halogen high beaoms—bright
wheel covers and low-mount
mirrors—bumper guards and
nerf strips—Royal SE decor—
AM/FM stereo radio (manual)
—air conditioning. With
special Dark Brown metallic
two-tone paint.

RAM VANS. SAVE $5751
Choose hi-back bucket seats
—finted gloss—convenience
package—3 llon fuel
tank—full gouges—bright low-
mount mirrors, wheel covers,
front and rear bumpers—
intermittent wipers —axternior
oppearance package—AM
radio. With special Dark
Browmn metallic iwo-tone paint.

RAMPAGE. SAVE 5200°...

ONLY TRUCK IN MHI‘GA
WITH 5-YEAR/50,000-MILE
PROTECTION PLAN! Get
white side wall tires—light
package—dual remote
mirors—power steering—AM
radio—cargo box side rails.
RAM 50. SAVE 5125 ON
AMERICA'S LOWEST-PRICED
PICKUPR'* Choose two-tone
fape—bright step bumper—
low-mount mirrors—box top
malding —sliding window—
clock—wheel frim rings.
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SAVE as much as 80° with =% Quality Power Tools
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add-on they built
is called passive so-
lar. But the word for the
builders is active. It took
action to get the room
(page 91) ready in the
short time we had to
meet our photo dead-
line
We personally would
not l'l"_r?. nor even recormi-
mend, the flying ankle
grip demopnstrated by
builders Fred Jewett
and John Dunn Jr. How-
ever, they found it the
quickest way to attach a

If it’s
worth starting,
it’s worth
finishing with
Minwax:

In one easy step, Wood

Adding a solar room: A job for circus serialists?

fascia board when the normal ground-up approach was blocked by panes of Finich by Minwax stains and
glass set at an angle. The solar room is part of this month's 40-page Home seals. It i:rl'_*.llEl.l’FJlES deep into
Energy Guide. . . . When the Air Force lost its four-man Thunderbird team in a fibers to become an integral,
tragic crash in January 1982, there was some speculation whether a new breathing part of thewéod,
performance flight team would be authorized and manned again. Well. the nat just a surface film.
Thunderbirds are back—as our cover attests. And they're flying supersonic For extra durability, top
F-16s that will outperform the aircraft of just about any other flight team in the with a coat of Polyurethane,
air. For a look at those daring pilots and how they fly, see page 63. . . . Neil Antigue Oil or any protective
Shapiro, our elecoronics editor, is the first person we know who has had a fimsh by Minwax.
live-in robot. The kit-built Hero-1 balked at doing windows and floors, but he Discover the difference
did take on a few night watchman chores. Neil's story (page 74) will help you Minwax qualih makes. Send
decide whether you want the patter of little robot wheels around the house. for our free 22-page booklet
Tips on Wood Finishing.
The moon has been passing, periodically, between the earth and the sun for a Minwax Co.,Inc., Dept.PM,

much longer time than humans have been around to observe the result—an
eclipse. But the prospect of a total concealment of the sun still sends hundreds
of “eclipse watchers” to whatever part of the world it occurs,

PM joined the chase in June when Science Editor Dennis Eskow went to a
soccer field in Indonesia to look at . . . well, really, darkness, and to photograph
it for this issue. Darkness is indeed the result, as the pictures on page 51
prove, It was beastly hot there, Dennis reported in true foreign correspondent
manner. But setting aside heat and
other distractions,. FM photogra-
phers exposed and processed 35-
mm Polarcid slides even as the
eclipse was under way

As camera buffs will know, our
photography is something of a first:
first instant slides of an eclipse and
first publication of such pictures.

Just baf astmer Krys- 8*— 0 d‘W < HIHWAX 4

Box 995, L'.iifinn, NJ 07014,

tyna Jaworoswka and PM’s Eskow set up. America’s favorite

wood finish fﬂr 80 vf-a rs.
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LETTERS
TO THE EDITOR

After 40 years: Search for lost P-38s

In your June '83 Letters column {page
6). a reader commented on the six P-38
fighters and two B-17 bombers that ran
out of fuel and had to belly-land on a
Greenland icecap during World War 1L
He stated that no one has been able to
recover the planes to this day.

Your readers might like to know that
an expedition is now in Greenland to
attempt their recovery. The 13-mem-
ber team. sponsored by Winston ciga-
rets, is led by Russell Rajani, an airline
pilot who located the approximate
crash site last year,

The planes are belisved to be buried
under 40 feet of snow. If they can be
recovered in reasonably good condi-
tion—as they were when they landed
40 years ago—they are estimated to
be worth more than $250,000 apiece,

DOMNALD A YESKE
NORTH HIGHLANDS, CALIF

| was very interested in your refer-
ence to the lost P-38s because, you see,

[ was one of those P-38 pilots. After one
of our group attempted a wheels-down
landing and flipped, the rest of us were
forced to land wheels up. The planes
were not badly damaged. but, of
course, could not be flown out.

We were stranded on the icecap for
eight days until a dog sled team found
us and led us out. We had 1o walk two
days in 40-mph winds at 40° F. below
zero to reach the east coast of Green-
land. Four of those P-38 pilots are still
living—Dallas Webb, Brad McManus,
Carl Rudder and myself. | believe our
mishap was one of the largest mass
crash landings in history.

ROBERT B. WILSON, MAJ., USAF {BET.)
FINE. ARLZ

Thank you both for your interesting
sidelights on a little-known incident in
WWII history. As of press time, there
has been no word on how the recovery
attempt s progressing. but it's expect-
ed to take all summer.

Helicopter high jinks
The perilous antics described in Ross
Perot Jr.'s story Around The Warld By
Helicopter (page 73, July '83) suggest
that the Spirt of Texas should have
been called the Spirit of Adolescence.

How many of those hapless sheep in
Scotland expired after being chased by
that aerial monster? How many airlin-
ers had to be diverted in India because
the boys deliberately attempted to fake
their position reports? If they had been
imprisoned in Iran, would they have
expected the U.S. government to start
a war to get them out?

You called it an “aviation milestone.”
I call it another example of how rich
kids with expensive toys engaging in
reckless high jinks can further the
image of the 'ugly American”

abroad.
B. FREER FREEMAN
ARLINGTON, VA

We recognize that many readers
may not approve of everything that
occurred on the flight, but when a tiny,
two-man helicopter circumnavigates
the globe in less than 30 days, it's a
newsworthy accomplishment.

&

A slick fob: Mosaic-tiled countertop for a
home bar made by PM reader Dan Jones.

Tile looks terrific

Your article Tile Or Laminate Counter-
top? Here's How To Do Both (page
102, Feb. '83) was a great inspiration.
After reading it, 1 built the party bar
shown in the enclosed photograph
{abowve),

I used mosaic tle and it came out
logking terrific. It has added immensely
to the value and appearance of our
home. Thanks.

DAN JONES
THDIANAPOLIS

‘Garageable’ vans?

I enjoyed Mike Larnm's article A Real
Family Car: The Garageable Van (page
66, June "83). The concept of a van that
drives like a car 1s exciting. but [ do
have some reservations.

First. 1 don't think a four-cylinder
engine is adequate for hauling heawy
lpads up steep grades or for safe pass-
ing on single-lane back roads. I'd like to
see a si-Cylinder engine, at least as an
aption. It would also provide the added
muscle for such family-car amenities as
air conditioning and electrically pow-
ered Accessones.

I'd also like to see a different seating
arrangement—1two additional swivel
bucket seats behind the driver and a
bench that converts to a bed. Detroit is
getting closer, but still doesn't have it
all together yer.

LEWIS C. MARTIN JA.
OMAHA, NEB

What does Lamm mean by "garage-
able”? He implies that standard vans
aren't. Maybe out on the West Coast
they have mini garages. but here in the
East most garages have 7-foot doors
that will accept even full-size vans.

HARRY C. WIERSDORFER
HAMBURG, N.Y.

Mike Lamm was using the term in
the sense of meaning easily and conve-
niently garageable—not that full-size
vans won't fit ar all. In some garages.
even those with adequate openings,
there’s not enough clearance to permit
closing the doors or walking around the
vehicle once it's inside.

Down the tube-ing

In your May "83 Car Care Guide (page
168}, you recommended the use of
Norton's Tygon tubing for replacing
rubber vacuum hoses in cars. This
actually represents a misuse of our
product.

Tygon tubing should not be used in
under-hood automotive applications, as
the high temperatures encountered
will break down the material, causing it
to harden, crack and eventually fail. For
this reason, Norton urges your readers
not to use Tygon in their cars.

JAMES D, PISULA JR
NORTON CO
AKRON, OHIO
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Since its introduction, the .223 caliber Ruger Mini-14# rifle
has achieved widespread acceptance as a rugged. compact
sporting rifle — a scaled-down version of the U.S. Army
Garand action. Now we offer the new Ruger Ranch Rifle® as
an additional model in the Mini-14#® line. The new Ranch
Rifle® incorporates an ideal scope mounting system — inte-
gral scope bases in the receiver accept the proven solid steel
Ruger mounting rings. The best mechanical features of the
Mini-14® rifle have been retained, and some entirely new
features added to achieve superlative performance:

RUGER, MI%I-M aid RANCH RIFLE g L 8 jegriered Iradeimaiba

ANAILABLE ON REQUEST

33 Lacey Place

THE NEW HUGER RANGH BIFLE

A Pawerlul 223 Spoeting Autoloader
EXIII'ESSW Desioned for USe With Telescopic Sigts

‘Weight (Magazine ampty.'n'imnu‘t al::upa orrings): 6.8 Lbs., Length Overall: 37.75",
Barrel Lmﬁ 18.5", Barrel Ritl
Technical Data: r 4.5 Lbs.. Maximum

Gummerc.ml Caliber 223 {

* A unigue, patenied bulfer syslem cushions silde recoll to protect the scope

* Patented Ruger inlegral scope mounts accept one inch RAuger scope rings
of various hesghts to provide a solid mownting.

& Modified bolt slop serves as an ejector in which empty cartridges are
ejecied sideways 1o clear the lowast mounted scopas.

* Tip-up luuing rear peep sighl, adjustable for windage, serves as a scope
back-u

. wmihlul glass fibre handguard protects the shooter's hand from barrel
heat and moving shde

* American Hardwood stock with molded sporter-type buttplate and polyure-
thane finish.

The effect of these changes is to make the Ranch Rifle
the ideal .223 if you are going to use a telescopic sight.
Ruger one inch mounting rings are included — a real
performance package!

: B grooves, right hand twist, one turn in 107,

(Approx.): 3.000 Yds., Muzzke Hlndtr

5., Ammunition: Standard U5, Military or
S8mm) Cartridge

eoipicraght 9E2 by Seurmy Ruger & Company. Inc

F.P5. Muzzle E_13'30FT

WRITE FOR A FREE COLOR CATALOG OF THE ENMTIRE LINE OF FINE RUGER FIREARMS
SINGLE COPIES OF INSTRUCTION MANUALS FOR ALL MODELS OF AUGER FIREARMS ARE
— PLEASE SPECIFY MODELFORWHICH YOU REQUIRE A MANUAL.

STURM., RUGER & Company, Ine.
Southport, Conneeticut 06490 U.S.A.

ALL AUGER FIREARMS ARE DESIGNED AMD MANUFACTURED i RUGER FACTORIES IN THE UWITED STATES OF AMERICA
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

17 mg “tar" 1.1 mg nicoting av. per cigarette. FTC Report Mar'83




BILL HARTFORD

IMPORTS &

Toyota minivan
in showrooms
soon

Next month, yvou'll have
a choice of minivans,
Toyota's 88-in. wheel-
base Van Wagon is
joining Chrysler's .
garageables, the
Voyager and Cara-
van. Unlike the fad
Chrysler Corp. vehicles,
the Van Wagon is rear-wheel
drive, with the engine sitting behind
the front axle. To find the two-liter,
fuel-injected Four, just lift the driver’s
seat. That's where the powerplant
hides. It's a 90-hp unit that delivers 25/
31 mpg city/highway with the standard
five-speed, which is about 1 mpg less
than with the optional overdrive auto-
matic transmission.

Lifting driver’s seat of minivan provides
access to the two-liter, 90-hp Four.

MOTORSP

e

So round, so firm, so fully packable,
Van Wagon will start around $9,000.

We had a chance to put a few miles
on one of the new vans and found it
surprisingly roomy. gquite comfortable
and guick enough to satisfy most driv-
ars. It also does a U-turn in a real tight
30.2 feet curb to curh.

Inside, you'll find that the van seats
seven and the two rear benches come
out for a maximum cargo capacity of
150 cu. ft. Base price should be about
$8,000, and Toyota has targeted an
availability of about 3.000 vans a
month for the United States.

The LE version—I call it the Luxurn-
ous Environment—comes with power
steering, electric door locks and top-
flight sound system. That's no big deal.
but the list goes on: dual air condition-
ers, with separate controls front and
rear, and six-pack-sized ice maker in
the van's refrigeration system. Twin
sunroofs top it all off

ORTS

Wheels over Texas

Yes, eight horses can get you airborne.
and you thought that was barely
enough for cutting the grass, This
Briggs & Stratton-powered off-roader
from California State University took
the Mini-Baja race at the University of
Texas this year.

Student racing teams gqualified for
engines donated by B&S. The vehicles
they built were judged for creative
design and safety, and tested on a four-
hour endurance run. For part of the
run, anyway, the winner's wheels were
actually on the ground.

10

Off-roader powered by 8-hp Briggs &
Stratton engine flies during Mini-Baja.

Getting to market

In industry lingo, we at PM are product
oriented—intent on examining how
cars and all manner of machines work
and are used. But what consumers get
and what price they pay are decided by
marketing people.

For example, the two-way electric
sunroof in the new Audi 50008 appears
a bit of magic until you know what
makes it tick; finding out is our kind of
fun. But, that the sunroof is offered at
all, and how it's priced ($900!), is a
marketing decision—a side of business
we generally ignore.

@ . = : ‘é:u
Scoop! Fwd Toyota Corolla (and Chevy?).

Howewer, it's hard to ignore the flap
over the GM-Toyota plan to build a fwd
Corolla and market it as a Chevetta
replacement. The deal needs govern-
ment approval. Meanwhile, we product
types are waiting to see if the litle
Camry-like car will be in the "85 Chevy
lineup.

Ford Orion
[} -'r * b

Ford Otrion is an Escort with & trunk,

Recognize this one? It's really not new.
Just a notchback version of the world's
best selling car—the Ford Escort. of
course, The Orion was just launched in
Europe, where its big boot (trunk. to us)
15 expected to appeal to “up-market”
buyers.

Those marketing people really think
they have a handle on our car-buying
habits. Their statistics show that the
shape of your {car's) behind is an accu-
rate indication of your age. The older
you are, the more likely you are to have
a big trunk. By the way, | still own a
hatchback. ™
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The origjhel Il Switeh.

MNow the sound of your voice turns on
your lights, your television, even your Ja-
cuzzi. The original AudioLite Wall Switch
brought you convemence and security
straight from science fiction. Now the
AundioLite Wall Plug gives you total
partability with even more advanced crime
deterrence.

e e e Do

an intruder prying open your
door late at niﬂl. Suddenly bright lights
come on and the sharls of a watchdog
frighten him away. But you don't own a dog.
You're not even home. The dog (tape re-

Mo wiring necessary.

Simply plug the unlt inio
your regular wall plug

OO swiich fels you
opaiate lomps ond
appliances momnually

LITE

High-Low dimmer swiich
{on sida) for conven-

lenca enengy savings. ——
Sound-octivated /_,/‘ ’
socket operatas

lights, radics, appdl-

ances—any elech|-

cal device up fo 300 L]
walls. Boltom socket 13

ungwiiched for con-
ventlonal use.

Timar control [7-
second o T-minute
range). Confrols are
recessed lo pravent
tamparing and accl
danial changing of
softings

Light Nlashes whan
plug “hears™ a sound,
making sensitivity

eaty 1o check and ad|ust

corded) and the lights were tumed on by
an ingenious sound-activated switch.

Umﬂmﬁudinmtemugint@mm—
you just phug it into any AC outlet. Then
plug a lamp or any appliance (up to 300
waus]mtmtsmps::im{thehmmn
socket is not sound-activated, allowing
conventional use).

You set precisely the londness of
sound that riggers the unit—anything
from a whisper to a loud command—so
lamps only hon on when you want them to.
Buili-in indicator light whan unit
“hears” a sound, making sensitivity easy to

Tiglhten ho security.
ears on your lights.

check. A light sensor automatically re-
duces sensitivity during noisier daytime
hours

Once activated, lamps or appliances
remain on for the exact time duration you
set—anywhere from 7 seconds to T min-
utes. Each new sound triggers the internal
timer, beginning a new countdown. Lamps
stay on while you're in a room and go off
amomatically when you leave, slashing

energy bills. (During quiet activities

ike reading, use the manual On-Off
switch.) Of course, sound-emitting ap-
pliances like radios stay on until you turn
Entine unil reploces
Four llllrll'lq wall

swlich. Insioliotion
takas only minutes

- Light sensor reduces
sanslivity durlng
darytime when condl-
tions are nolsier.

Sensitivity conbrol
¥ou sal precisely the
sound level you wanl
1o trlgger swich

Sound ferms on your
lights aulomatically
any of ¥ dimmer
sottings. On-O# posl
tions permit manual

contral

them off. For even more energy savings,
AudioLite Plug has a two-position dimmer
for your lamps,
Now your home awaits your command.
versatile Audi will be a con-
stant plem gogéamammn:;m the kitche n,f
asimple ing” tarms on your cof-
feemaker. In the living room, the sound of
and ing rmusic. Your home is safe too.
No more groping for a lamp in the dark, or
risking injuries on dark stairs.
The original light switch with ears.
For wired-in convenience there's the

e new Audiolite Wall Plug.

original AudioLite—the wall switch that
turns on lights automatically when some-
cne enters a room and huns them off when
they leave. Cuts energy waste up to 50% in
halls, bathrooms, closets, garages. Cut-
doors, the AudicLite Switch turns on your
porch or driveway lights when anyone
approaches.

Installation is simple. Use a screw-
driver to replace your present wall switch.
Nine-position dimmer gives you exactly
the amount of Light you need and ex-
tends bulb life up to 15 times. (Same timer,
sensitivity controls as AudioLite Plug.)
Works with up to 300 watts and in 3-way
installat

Proven solid-state reliability of the
AudioLite Wall Switch now available in
the Plug. UL approved. One year warranty
Try one, or order a set.

A single AudioLite Phag ( #MSMT52)
or Wall Switch (#MSMEB52) 1s $34. Bul as
soon as you try one, you'll think of many
more places you can use them. That's why
there's a ial price of $99 for a set of
four. You can order 4 AudiolLite Plugs
(#MSMT53), 4 Switches (#MSMES53) or 2 of
each (#MSMT33) Order on trial—you
must be satishied or return your order
within 30 days for a prompt refund.

Call for your set. Expenence the
magic and security of a home that re-
sponds to sound—mwith Light.

ORDER TOLL FREE.

For fastest delivery, credit card
holders may call cur toll free lines.
Please have the product number ready:
Or send your check, adding delivery
charge (2.50 for one, 4.50 for four). Calif.
residents add 6% tax.

800 344-4444

Overseas/Canadian (415) 344-4444

THE SHARPER IMAGE

406 Jackson Street, Dept B253
san Francisco, CA #4111
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Little bitty bits

You might not think of storing impor-
tant information in a hole—but that's
just what researchers at Cornell Uni-
versity are doing, They are using
something called "spectral holes” and
stormg up to 1.000 times more data
than it's possible to store on a conven-
tional laser disk,

Today's laser disk stores information
in the form of spots burned in on the
disk’s surface by the recording laser. A
laser beam can only be focused so thin-
ly. so thus far it has been possible to
store only 10.000.000 bits of informa-

tion in a square centimeter (a surpris-
ing figure in itself).

But now the Comell group has found
that they can tune their lasers 1o differ-
ent frequencies. The tuned laser beams
can be used to change the electrical
state of special molecules rather than
destroying them.

Once the molecules have changed
state, when again hit with light at the
frequency they were lasered. they
vibrate. They will do so only for the fre-
quencies they have been tuned for. and
a molecule may have up to 1.000 fre-

guencies it will respond to. But to all
other frequencies it is a "spectral hole™
and will not respond.

This effect means that one laser-
sized spot can now hold up w 1.000
different bits of information. Suddenly,
we are no longer talking about
10,000,000 bits per square centimeter,
but rather a truly mind-boggling figure
of 100,000,000.000 bits in that same
sguare centimeter.

Right now, the “spectral hole" stor-
age is purely research. But it seems to
hold absolutely immense promise for
future developments. Information is
more portable than ever before.

Portable player

Mister Disc {above) is a portable, battery-
operated turntable. Complate with head-

phones, it lets you take LPs along.

The field of portable audio becomes
bigger every day as more and more
people put on their lightweight ear-
phones and begin to live their life 1o the
beat of a different drummer (or saxo-
phonist). Latest is Mister Disc from
Audio-Technica, which allows you to
take records, rather than tapes, into the
great outdoors,

However, be careful: Mister Disc,
like any tumtable. must be set on a rel-
atively flat surface.

Computer U. teaches kids

This summer marked the beginning of
a new educational experience for stu-
dents from the ages of 8-17. Hundreds
of kids settled in for a camp experience
with computers.

Using the Apple Ile. the people at
Computer U. made five-day sessions
available (at $95 per week) throughout

12

many areas of the nation to students
wanting to learn about programuming
and how computers work. For many of
the students. this was their first intro-
duction to computing.

More and more public school sys-

. terns are making computers available

to their own students. And. legislation
in Congress may someday make com-
puters as visible as the blackboard
throughout the nation’s school system.
But. right now, there are many more
students eager to leam computers than

there are schools with the facilities to
teach them.

For many people, places such as
Computer U. may be the solution. Ses-
sions will be continuing throughout the
first weeks of September, so there may
still be places available, Or, if not, plans
may be made for next year.

Give the folks at the U, a call at (203)
871-6165 or you can write directly to
the Computer Educational Institute,
281 Hartford Turmnpike. Vemon. Conn.
06066. ™

TELETEXT 5YSTEM
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Information Via TV

Teletoxt and videotex are both ways to
bring computer databases into a home

on a TV, but they're quite different in

concept. Teletext (shown abeve) broad-
casts signals piggyback atop usual TV

fare and is one-way. Videotex operates
via phone lines or two-way TV cable.
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NOW! GET
COMMERCIAL-FREE
TV IN YOUR HOME
24 HOURS A DAY.

Mow in your own home you can receive the highest quality, most
popular micro-wave receiver system in the country . . . for only
$165.00

¥You can watch 24-hour-per day movies, special sporting events and
lots more, all on the TV set you are currently using!

It takes just minutes to install and then you can sit back, relax and
enjoy all the great 24-hour programming month after month for free.

STATE-OF-THE-ART EQUIPMENT

This powerful HMR-20C microwave receiver system is designed o be
installed within sixty miles of the microwave transmission station in
your area (unobstructed line-of-sight) and comes complete with all
the hardware: 60 FEET OF COAXIAL CABLE, CABLE ADAPTORS,
POWER SUPPLY TUNER, INSTALLATION INSTRUCTIONS.

We also offer our newest and most powerful antenna, the HMR-28C
with 40% mora power for the sharpest picture possible and the
longest signal distance . . . only $220 complete including shipping and
handling.

Both of these great antennas are tuneable through 44 frequencies,
providing you with the greatest selection of programming available.

NO RISK GUARANTEE

Both units carry a B-month limited warranty on defects in material
or workmanship®. If you are unhappy with your unit for any reason,
just mail it back within 30 days and receive your refund, no questions
asked.

“Al unis returned for refund that ane not defective are subject foa 15% restscking charge.

SPECIAL LIMITED OFFER

For a limited fime only, you can recelve, ABSOLUTELY
FREE, a beautiful LCD 5-function digital watch with stee]
Specifications: HMR-20C casing and lighted read-out. This watch ls dustproof and is &

GAIN - 45 db $29.95 value. Only one watch per family, please. Remember, a
value like this can't last long, so place your orders today. Stock
Iz limited to quantity on hand.

Frequency - 2.1-2.6 GHz
DISH SIZE - 207 full parabolic
TUNING - 55 thri 75 Mhz YOU'VE GOT NOTHING TO LOSE.

Call today — our lines are open 24 hours a day, sevan days a week.

Qur operators are wailing right now to take your order.
Suggested retail price - $325 CALL TOLL-FREE for orders only For Authorlzed

Mationwide, call: 1-800-854-0561 Ext. 806 TV Reception Only
Now as low as $1 65 In California, Alaska and Hawail, cal: 1-714-953-8168

SELECT MARKETING, INC. For information only, call: {213) 956-5508 any time Monday thru
Dealer Inquiries Welcome Friday 9 am to & pm Pacitic Daylight Time

L1 ¥ & 1 & ' &8 ¢ ° ' ¢0 7 % &1 &2 5 8 7 ¢ 3 ¢ 2 ¢ &0 40 0 ¢/ °3 @ 4 ¢ ¢ § 7 [ 1 §J |
Complete and mail to:
SELECT MARKETING. INC.
P.O. Box B33 NAME
Corona, CA 81720

We accapt VISA or Mastercard or money order ADDRESS
(allow two weeks for processing). If you prefar,

parsonal checks are accepted (allow 4-6 weeks CITY
for processing).

QTY. | UNMIT |Description [COST ([TOTAL PHONE: am
Please check one;

O Visa
SIGNATURE REQUIRED EXP. DATE
HMR-2BC]| Complote Unit] $220.00 O MasterCard

Calilornia resigants, add 6% Sales Tax 1 ; | : ]1 I. | JI. J[ . J |__ = el i

TOTAL O Money Order (AMOUNT ENCLOSED)
Remember, NO SHIPPING OR HANDLING CHARGE O Personal Check (AMOUNT ENCLOSED)

|HMA-20C) Complete Unit] $165.00




OUTDOORS

Handiest flashlight you’ll ever own

Several years ago, | was rudely awak-
ened by an angry man who poked a
shotgun into my tent and told me [ was
camping on private land. Never one to
argue with an irate man holding a
weapon, [ packed up my tent and

walked about two miles 1w an area
where | knew it was okay to camp.

StarDriver is great for pitching a tent at
night. Its body is made of Lexan, so even

dropping it on & rock won't damage it.

There was no moon. and by the time
I got there rain had started falling. Ever
try to pitch a tent in the rain when you
can't even see your fest?

Boy, could [ have used StarDriver,

StarDriver is a waterproof flashlight
that weighs only six ounces. An option-
al headband lets you wear it around
yvour head. Wherever your eves look.
that's where StarDriver's light points.
1t's great for pitching a tent, gathering
wood, or doing any of the other things
yvou may need to do during darkness
in the woods.

In fact, StarDriver works well for
any job in which you need three
hands—one for the flashlight and two
for the work. It's so handy, I don't
know how [ used to get along without
it.

StarDriver costs $19.95, and the
headband is $4.85.

It's sold by Early Winters Lid.. 110
Prefontaine Place S., Seattle, Wash.
08104-8977,

Scaled-down offshore racer

Been lying awake nights wishing you
had a scaled-down version of the
world's fastest offshore racing boat?
Even if you haven't, you might still be
interested in this 170-pound (without
motor) Cougar Cub. The 10-foot fiber-
glass boat is a mathmatical reduction of
Cougar’s- 38-foot offshore racing boat,
which at press time was the world's
fastest offshore racing boat.

The little Cub doesn’t have those cre-
dentials, of course. But it does plane
easily with an outboard in the 15-to-

£5-hp range. Standard equipment in-
cludes upholstery, lift rings, rack-and-
pinion steering. rigging block, drain
plugs and a vinyl rub rail. The price is
£1,795 (minus engine and throttle con-
trols)

Early buyers of the boat include not-
ed offshore racing personalities Bernie
Little of Michelob Light farme and Peter
Aitken of Black Duck.

For the name of the dealer nearest
yvou, write Cougar Marine Inc., 2940
Northeast 188th S5t, North Miami
Beach, Fla. 33180.

You can play like an offshore racer with Cougar's little Cub. Its small size and
shape allow it to plane guite easily. It can carry two passengers comfortably.

14

Each Hot Pockits pad is perforated and
can be separated into two small pads, so
you can stick ane in sach pocket.

Here's an interesting item for warming
your hands when they get cold out-
doors. It's called Hot Pockits, Basically,
Hot Pockits is a small. throwaway heat-
ing pad. To use it. you remove it from
an airtight bag and squeeze it several
times. This mixes its ingredients to-
gether (primarily cellulose and activat-
ed charcoal). The resulting oxidation
process gives off heat (277 B.T.U.s) for
several hours.

Each Hot Pockit is perforated and can
be separated to make two small heat-
ing pads—one for each hand. Hot
Pockits are £3 each. or four for $10.
You can order them from HBC Enter-
prises. 98 Lakewood Drive. Congers.
N.Y. 10820,

Windsurfing record set
There are easier ways to get from the
Bahamas to Florida than on a sailboard.
But Mickey Kerbel wasn’t looking for an
easy way. On April 30, at 7:00 am.,
Kerbel stepped onto his board at the
Cat Cay Club in the Bahamas and head-
ed for Key Biscayne, 50 miles west

Unfortunately, a 15-knot wind was
blowing out of the east. which made
the entire trip downwind.

By 2:00 p.m., sailing on reaches, Ker-
bel had covered about 60 miles but had
progressed only €0 miles toward Key
Biscayne. Determined to make the
crossing, Kerbel began sailing directly
downwind, which, on a sailboard,
requires a lot of muscle.

At 5:00 pm. Kerbel sighted land.
And two hours later he stepped ashore
at Kevy Biscayne—the owner of a new
world record. What does Kerbel do for
a living? He owns a windsurfing shop.
naturally. ™
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Oine can of Plasti-Kote brand

Who said all

spray paints were created equal?

If you're from the ‘I'll believe it when
| see it’ school, you just saw it. Plasti-
Kote brand spray paint simply goes
farther, lasts longer than the so-called
bargain paints.

You get more coverage, and a
tougher, longer-lasting finish with all
Plasti-Kote paints. It stands to reason.
We're the leader in automotive spray
paints, where second-best finishes
don’t count.

Let’s face it. The best part of paint-
ing is getting done. Get done faster,
better, and stay done longer with &
Plasti-Kote. We make good

aint. And that’s the real
argain.

Left, no bargain in

Right,Plasti-Kote's
beautiful finish

Left, no bargain in
hiding power.

Right, Plasti-Kote
makes painting jobs
disappear a lot faster.

durability.

stands up to
a lot more.
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Ne go farther. We last longer.

1000 Laks Road, Miading, Chiy 46256
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Lazy dishwasher
We have a Signature fivecycle, two-
level-wash dishwasher, model No.
UCO96633A. We've had it for three
years and it hasn't been used wvery
often., The trouble is that it stops at
rinse and stays there until we change it
by hand. We'd appreciate any help you
can give us—Vincent Bellstio Jr.
Richwood, W.Va,

Sounds as if the timer is causing your
prablem. There may be 8 worm cam or
possibly a defective switch contact
inside the timer. If you want to repair
the dishwasher yourself order timer
part No. 5412301 from any Montgom-
ery Ward service center near you. The

approximate cost of the timer is $72.

To install the timer, unplug the dish-
washer from its electrical source, Full
the timer knob off the front of the dish-
washer. Then open the door.

Next. remove the six Phillips-head
screws which hold the front panel 1o
the inner door panel. Take off the front
door panel. Now remove the four Phil-
lips-head screws across the top of the
door which hold the trim handle in
place. Before attempting to remove the
handle, pull off the two plastic end caps
on either side of the handle. Roll off the
handle toward yourself,

Once the handle is removed, the con-

trol panel can drop down. The timer
will then be exposed. along with the
selector switch. Hemove the three
screws which hold the nmer bracket 1o
the main control panel. With these
screws removed. you can get at two
other screws which hold the tmer
bracket to the timer.

Next take the wires off of the spade
terminals on the older timer. Install
them on the new timer, one wire at a
time. The terminals on the back of the
timer are color-coded so they will cor-
respond to the colors of the wires in the
hamess. Once the new timer is wired
properly, you can reverse the disas-
sembly procedure to put the dishwash-
er back in order.

Pump from vacuum cleaner

I have been doing some repair work on
appliances in my spare time. | need
specialized tools to work on refrigera-
tion systems. [ have a gauge set
already, but now | need a vacuum
pump, an itern that is too expensive for
a few casual jobs. Could you advise
whether | can convert an old vacuum
cleaner by using its motor o make a
vacuum pump, or are there other appli-
ances which can be used?—James
Wong. Terrace. B.C.

The only thing 1 know of that will
pump any kind of an adequate vacuum
for a refrigeration system is a rotary
vane vacuum pump intended for that
purpose. If you need to use a vacuum
purmp only on occasion. look for a rental
source in the classified directory under
"Tools-Renting.”'

Flaky cubes

I have a Whirlpool refrigerator mode!
No. EDT-19INKARQ. serial No
S72137747 Ever since | bought the
refrigerator in 1977, the ice maker has
been putting small black flakes about
the size of ground pepper into the
cubes. Is there any way I can repair this
permanently?—J.N. Cumbel Canton,
I,

It sounds like you need a mold kit
installed in your ice maker, This is the
assembly which contains the heater
and the 12 slots where the water
comes in. Apparently. the coating on

l&

To remove the ice maker, loosen the top
two screws and rotate the clips upward.
Next, remove the bottom screw and
bracket, then unplug the power cord.

the mold has broken down and the
metal underneath it is flaking off.

My suggestion is to remove the ice
maker. To do so, loosen the top two
screws which hold the ice maker to the
freezer liner. then rotate the clips up.
Remove the bottom screw and bracket.
Unplug the ice maker power cord from
its socket. Take it to any Whirlpool
authorized repair center and request

that the mold be replaced. The part for
the mold kit is No. 833702, and it costs
about $30 plus labor to install.

Flooded dishwasher

I have a Montgomery Ward dishwash-
er. model UCO 9294, serial No. SBH
52330 The dishwasher goes through
all of the cycles except the last one.
leaving the washer full of water. |
installed a new timer.—Robert C. Wal-
ton, Wheat Ridge, Colo.

Check for a parially clogged or
restricted drain hose. Perhaps all of the
water isn't leaving the wb fast enough
during each drain cycle. To check the
drain. first disconnect the electrical
power to the machine {turn off the cir-
cuit breaker). Next. take off the lower
service panel by removing the two
screws at the bottom corners. Lift the
panel to disengage it from the tub
brackelL Now pull off the panel

Locate the motor and pump assem-
bly. Unscrew the clamp which holds
the drain hose to the pump housing.

Remove the hose and try blowing
through it. If there is blockage, you will
have to disconnect the hose at the oth-
er end and clear the restriction with a
coat hanger or a piece of wire ™

I'f you have a problem with any appliance, send your
guestion, along with the model and serial numbers, (o
Appliznce Clinic, Popular Mechanics, 224 Wast 57th
Se., New York. NY. 0018, Sorry. but letters cannot
be answered individually. Froblems of wide interest
will ber discussed in this colimn.
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At 1ast-
you canown a
home workshop
that won’t completely
fill up your home.
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Presenting the space-saving, money- =, Send for FREE Power
saving Shopsmith® MARK V, the multi- ey - Guide tndzy
ﬁurp{:se tool that gives you a complete o F = ; by
ome workshop in a single compact unit! ﬂ' To make yﬁur dgcisuun ﬁasn?r,
' we'll send you “How to
Uﬂlﬁs w the five Determine Your Best Power
Tool Buy" — FREE! This fact
In T"ICl more space than a = i guiﬁﬁcarlt hf:!pyw fm:ege
bicycle takes, the MARK V i i T e analﬁle%rgn%rbtdgeﬁ.
gives you the five power - .
tools you need most z ...and we’ll include the
It's a table saw, drill press, | fac(s the MARK V, too!
horizontal boring machine, on A .
lathe and disc sander — all "\ We'll also send ?'ou a complete
in one economical package. _ M| MARKVInformation Kitwithall of
The MARK V costs much ?3‘4 f the details of this money, space
less than you'd spend on : il and time-saving machine. You'll
these five individual tools, 4 - A Ly learn the facts on Shopsmith's
And you can actually do .\ { exclusive Gold Medal Eiux(ar
more with the MARK V! ; 13 E Protection Plan. We'll even tell
g . S | you how you can try the
Precision’s built in / | MARK Vo 30 days risk free
mmoutright. /| 3 ]
The MARK V lets you 4 o \ Shopsmith Inc.
“share" features between s .' | RN | 577 e i Y Loy
tools to make them all Quality Wi orking |' III \ Vardalia, D 45377

more productive.. more precise.™s
In fact, because most of the con- .
trol you need for precision “ehopsmih, I, 198
woodwaorking is built right
into the MARK V, you should
enjoy more successful projects.
And less wasted time and

Tools Buill In The USA. | | \ \

= L....Sle-nd this coupon in today!
For fastest service, CALL: 1-800-228-4800
(In Nebraska, 1-800-642-8778)

*Shopsmith is the registensd trademark ol Shopsmith, Ine
iy F B N § & B N &0 N N B B B N N N N BRI

materials. O YES! | wari you to send me a FREE copy of “How 1o
Determine Your Besl Power Tool Buy." | would also like you to
m m, one m- e send me an |nformation Kit on the Shopsmith MARK V, 1
]MS ﬂi to mﬂ inciuding the details of Shopsmith's exclusive Gold Medal Il
m Buyer Pratection Plan andthe 30-dayRISK-FREETRIALI |

You'll save valuable workshop
space with the MARK V thanks to all
five tools sharing the same motor and
stand. But that's just the beginning.

As your skills and needs grow,
you can add more Shopsmith tools
and accessories to your basic unit
— with everything still running off
the MARK V motor. Much cheaper than
adding separate tools!

:_n understand | am under no odigation

Mame

Address

City

:. State Zip —

; Send 1o Shopsmith, Inc. Dapt 361F
The Home Workshop Company
750 Center Drive, Vandalia, Ohio 45377
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Clear water needed in Clearwater

I've been using a 100 percent concen-
tration of Prestone [l ethylene glycol
antifreeze in my 18976 Chevrolst Nova
250-cu.-in. engine. Someone told me [
shouldn’t be doing this. but he couldn’t
explain why. Have | damaged my
engine?—H A. Watson. Clearwater,
Fia.

Perhaps. Ethylene glycol needs
water to reach a chemical balance that
provides maximum corrosion protec-
tion. Straight doses may have allowed
corrosion to gain a beachhead in the
cooling system.

There are other factors—baoiling
point. for one. The boiling point for 100
percent ethylene glycol is about 180°F.,
while the boiling point of a 50/50

mixture of ethylene glycol and water in
a cooling systemn under 14 pounds of
pressure is about 250° F. In other
words, you may be running your Che-
vy's engine at or close w0 the point of
cooling-system boilover because you
have been using 100 percent ethylene
glycol,

Another reason for not using 100
percent ethylene glycol is that maxi-
mum freezing protection (about 50° F,
below zero) is attained at a concentra-
tion of about 60 percent ethylene gly-
col and 40 percenmt water. Using more
ethylene glycol will not reduce the
freezing point further. So why spend
money for more of a product that you
don’t need?

One story, two sides

My 1976 Volkswagen bus has devel-
oped a malfunction in the fuel-injection
control unitt The owners manual
doesn’t provide a wiring diagram. [
called VW consumer service in San
Antonio, Tex.. and was informed that
they won't supply the information I
want—and that this electronic control
unit can be repaired only by Robert
Baosch.

I then called Bosch in Broadview, lil.
The technical representative flatly re-
fused to supply a diagram and also said
that Bosch wouldn't supply repair
parts. Now, my only course of action is
to exchange the entire unit for a rebuilt
one which will cost me approximately
£200.

I have the slectronics expertise to
repair this unit if I can get the wiring
diagram. This policy of VW and Bosch
is grossly unfair and a rip-off. | guess
I'm stuck and will have to pay $200 for
what could turn out to be something as
cheap as a 309¢ transistor.—Merl F.
Reed. Georgetown, Tex.

VW says it's all up to Bosch. Accord-
ing to a spokesman, VW technicians
are automobile mechanics and not
electrical experts. Faulty electronic
control units brought to VW dealers are
replaced with rebuilt units, and the bad
units are then delivered 1o Bosch to be
overhauled.

As for Bosch's explanation, a spokes-

20

man told me that wiring diagrams and
repair parts are not supplied because of
liability. The company fears that if you
make an error in repairing the unit, it
could lead to engine failure, fire or an
accident. And Bosch, by appearing to
condone do-it-yourself repair by sup-
plying wiring diagrams and replace-
ment parts, would be open to a lawsuit.

"We can't stop someone from re-
building a unit, but we won't be a party
to it,”" the Bosch spokesman said.

Octane shootout

Since the oil companies eliminated 93
R+M/2 fuel in my area. ['ve been using
81 R+M/2 in the 305-cu.-in. V8 engine
of my 1978 Chevroler Malibu {60,000
miles). But a knock has developed.

The owner's manual states that the
engine should perform properly on 91
research octane fuel which corre-
sponds roughly to 87 R+M/Z so the
engine is getting much more than
called for. The knock occurs primarily
when the car is driven up steep hills,
The dealer has struck out in efforts to
eliminate the problem. Do you have
any suggestions?—Theodore J. Gerk-
en, Ghent. N.Y.

If the manual says 87 R+M/2 is suit-
able and the engine knocks on 91 R+M/
2. it's possible that a mechanical defect
or out-of-spec condition exists. For
instance, spark knock can result from
the accumulation of carbon on the pis-
ton and combustion chamber. Before
you try anything else, use GM top
engine cleaner in the engine, following
the directions on the can.

If that doesn’t solve the problem, the
knock could be the result of ower-
advanced ignition timing, high engine
temperature. hot spots in the combus-
tion chambers or on the sparkplugs,
excessively lean fuel mix in one or
more cylinders. excessive cylinder

{Flease tun o page 22)

PM CAR CARE

Whenever you replace a control module in a GM HEI
{High Energy Ignition) distributor, you should grease
its backside. If you don't, corrosion can form on the
module and cause an ignition-induced problem.
You shouldn't use just any grease. It has to be an

‘Greasion’ formula

electrical-conductive lubricant. You can
buy such lubricants at a store that sells
electronics supplies. General Motors rec-
ommends that you use GE Dielectric
Heat Transfer Compound G642, Dow
Coming Heat Sink Compound 341 or
Dow Coming 5 Compound.

Apply the grease to the metal face on
which the module rests and to the base
of the distributor where the module is
secured. This advice applies when
you're installing a new module or if
you're replacing a module following a

POPULAR MECHANICS = XEFTEMBER 1583
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EXCEEDS THE NEED

man-made fiber. A supenor matenal not found
in cheaply made ail lilters. The result?
Motorcraft FL-1A lasts longer and lraps more
abrasives than any other leading filter. So which
would appear the betler choice (o protect your
car? The Motorcralt ilter proven in milhion-
dollar expenments? Ur one proven 10 irap less
dirt for a shoner penod of ime? Motorcrall
Quality parts for all makes of cars
Gel il together — buckle up

What existing oil lilter could be selected tor auto-
mabites of such valuable technological stature?
Incredibly, many millon-dollar experiments
are guarded by a Motorcraft FL-1A filker — right
alf the shell, Engineered 1o outperiorm all
leading filters, the FL-1AS unigue six-slof base
accommodates oil Hlow rushes 1o ning
gallons per minute And an exclusive hiller
desigr incorporating a pleated filter
element s blended with tough
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pressura, or a faulty emission control
device,

Start by testing for an inoperative
EGR valve and stuck or malfunctioning
thermostatic air cleaner air-intake
damper door, either of which can cause
spark knock.

If both of these devices are in proper
working order, check for excessive
engine temperatre. If you find the
engine is operating at a temperature
above the recommended range. clean
and flush the cooling system and make
sure the thermostat is operating prop-
erly.

Have a mechanic check for lean fuel
mixture and vacuum leaks by checking
HC emissions with the vehicle operat-
ing under load. He should watch for the
intermittent spikes of HC that indicate
lean misfire. White, blistered plugs also
may mean an excessively lean mix-
ture.

If the knock continues and the inital
ignition timing is adjusted to the manu-
facturer's specification. check vacuum
and centrifugal advance curves with a
timing meter or an adjustable timing
light. If timing is at the correct specifi-
cations at all engine speeds, retard the
initial tirming 2%

You can safely retard timing a total
of 68° from specification if necessary.
But if you exceed that. there's danger
of the exhaust valves getting too hot.
Any timing retard will cause a loss of
fuel economy and engine performance.
Be sure to readjust curb and fast idling
speads if you change timing.

If knock persists. you might want to
try installing sparkplugs that are one
range colder than those recommended
by the auto manufacturer. However,

the colder plugs may cause driveability
problems.

If all of the checks | have suggested
fail to reveal the source of the spark
knock, it's probably caused by exces-
sive cylinder pressure. Excessive cylin-
der pressure is sometimes the result of
mismatched or improperly machined
engine components, Servicing warped
cylinder heads (following head gasket
failure) can also raise the cylinder pres-
sure above specified levels.

Heat exchangers

engine and operating in stop-and-go
traffic. Colder plugs transfer heat mors
rapidly and oparate at a cooler temper-

overheating that leads to preignition in
a wehicle that's driven continuousiy at
high speads.

that are one step hotter or colder than
the plugs recommended by the car-
maker is sufficient. Flugs that are too
hot or too cold will result in preignition
or fouling, respectively.

It seems that some Saturday mechanics are confused over
when to switch to sparkplugs that are colder and when to
switch to plugs that are hotter than those recommended by
the vehicle manufacturer. Hotter plugs transfer heat more
slowly and operate at a higher temperature.
They can help prevent sparkplugs from fouling
if most of your driving involves idling the

ature. They can help prevent sparkplug ¢

Usually, switching to sparkplugs

PM CAR CARE

Tinactin goes to work the minute
it touches your foot. Starts immediately
to kill the fungi that cause that itching,
burning and soreness. Used as directed,
Tinactin actually cures athlete’s foot,
Get the remedy more doctors, pharmacists
and podiatrists recommend than any other.

Get Tinactin. And get rid of athlete’s foot.
£ 1983, Schering Corporation.

.

Timactin
e S
e e Tinaotin

E:E Vinactin

C405-2717

Tinactin
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If you're left with a spark knock prob-
lern that you can't solve. you can
increase the octane of gas by adding an
octane extender (booster). These ex-
tenders are alcohol-based additives. All
you have to do is pour the octane
extender into the gas tank in a gquantty
not to exceed 10 percent of the fuel
tank capacity.

For example. you can use up to 1 gal-
lon of octane extender in 10 gallons of
gas. This will increase the octane value
of the gas by approximately three
points.

Crying for attention

[ have a 1981 Plymouth Reliant that
has a four-speed manual transmission.
I bought the car new after the 1982
models hit the market. A week after |
took delivery. the transaxle started
making a howling noise at 55 mph.
There's also a whine in all gears at low-
er speeds.

The dealer says these noises are nor-
mal for a front-wheel-drive car. The
car's been driven only 6000 miles
What do you think | should do?—Joe
N. Baum. Fort Lauderdale, Fla.

Howling and whining normal? Nuts
to that. Have a dealer check alignment
of the engine and transaxle. The
assembly should be centered in the
right and left mounts. If it isn't. the

POPULAR MECHANICS » SEFTEMBER 1983

engine-transaxle assembly needs to be
shifted.

Also, look to see if the antiroll strut
brackets are attached properly. espe-
cially the one on the front cross mem-
ber. In 1981 models, in particular,
some brackets were welded on an
angle, causing the strut, which looks
like a little shock absorber. to ground
out and produce an rpm-related dron-
ing noise. If the antiroll strut bracket
isn't straight. you should have it
straightened.

If engine-transaxle alignment and
antiroll strut brackets are okay. then
the transaxle should be disassembled,
Since you're on record as having com-
plained about the problem from almost
the first day of purchase. work should
be covered under the terms of the war-
ranty even if the 12 months or 12,000-
mile period has lapsed.

If the dealer isn't cooperative. you
should call Chrysler Corp. customer
service in Orlando, Fla. The telephone
number is printed in wyour Reliant's
owner's manual, ™

DO YOU HAVE A CAR PROBLEM?

Just ask Mo about it. Send your question to the
Car Clindc. Popular Mechanics. 224 West 57th St
New Yark. NY. 10018 While letters cannot be an-
swermd indnaddually, profdems that are of general
interest will be discussed in the column

SERVICE TIPS

B A 1983 Omni or Horizon with a 1.7-
liter engine and air conditioning has a
gold-colored relay on the left shock
absorber tower that's supposed to en-
gage the comprassar for 5 to 10 seconds -
after you turn off the ignition. This puts a
load on the engine to stop it from diesel-
ing (runming on). It ssems that some wir-
ing connections got turned around dur-
ing production, and this is keeping relays
in those cars from doing their job. If your
car is running on, ask your dealer to
check the relay wiring amrangement as
apalhdnmlnmchmdulwmhulhﬁn
(TSB) 24-01-83.

® Lack of a 1-2 upshift when accelerat-
ing a 1881-83 Ford Escort or Mercury

valves are contained in a kit—Ford part
No. E2F2-TF417-A for 1881-82 mod-
els and No. E3FZ-TF417-A for 1983
models.

B The akernator ground wire cn 1981-
83 Chevy Chevettes and Pontiac 1000s
can break because of constant vibration-
induced bending. You should secure the
wire with a plastic clip (part No.
8900116). Antach the clip to the empty
hole that is located between the 2 and 3
o'clock positions on the altemator.end
plate.
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Inaugurating The Frankhn Mint's
first scries ol |1H‘:,'IHIIHH dic-cast models

The Mercedes 500 K Special Roadster

Shown smaller than actual size, Length approximately 8157

Created under the direction of
America’s most renowned automotive designer.
Conceived, engineered and built

to a new standard in automotive scale models.

FRANKLIN MINT PRECISION MODELS




FORDNN M. BUEHRIG.
Dexigner af the legendary
Cowd 810, the Duesenberg J,
the Auburn Speedster and,
now, Director of Franklin
Mint Precision Models, "1
was convinced thar models
could deliver move —in
detail. finish, overall quality,
That's what separaies this
model car from any you miay

have seen before.”

THE FIRST ISSUE of an important new
series is traditionally of great interest o
collectors—especially when that “first” in-
volves collector model cars. For not only is
model car collecting one of the most fasci-
nating forms of collecting, but today it has
also reached new heights of popularity the
world over.

Mow, The Franklin Mint is pleased to an-
nounce its first series of die-cast metal col-
lector models: the great classic sports
roadsters. Created under the direction of
America’s foremost automolive designer,
Gordon M. Buehrig, it marks the initial is-
sue of Franklin Mint Precision Models. And
inaugurating this new collection will be an
intricately detailed re-creation of the world-
famous Mercedes-Benz 500 K.

Most people have never seen a
maodel car of this quality

Introduced in 1934, the 500 K Special Road-
ster instantly became the talk of the Con-
tinent. Both for its advanced styling and its
impressive performance—boosied by an
on-demand, Roots-type supercharger that
rocketed the car to speeds of more than 100
miles per hour.

And this exacting model has been created
according to precise measuremenis and
careful drawings taken from the original: an
impeccably restored example, built in 1935,
and recently named “Best in Class” and
“Best in Show" at the famed Pebble Beach
Concours d’Elegance.

The re-creation of this classic began as a
sculptured prototype. With every curve, ev-

Precise metal-to-metal fit

af the hood, doors and trunk.

ery line, every feature painstakngly formed
by a skilled modelmaker. This hand-made
master was then carefully broken down—
and used as the basis for tooling the more
than 100 sets of sieel dies needed for a truly
detailed scale model.

Between these die-sets hot metal is in-
jected to form fenders. hood panels, frame
members. The spoked wheels and all trim-
work are molded. Each part is inspected.
Painted. And inspected again. Individually.
All by hand. And finally the model is hand
assembled —from more than 100 com-
ponent parts, carefully fitted together to
complete a single car,

This is model making raised to a standard
of excellence never before available —ex-
cept lo those willing to incur the expense of
commissioning a single-buill example from
a professional modeler for many hundreds,
or even thousands, of dollars. Yet, the ad-
vanced engineening technigues of Franklin
Mint Precision Models make it possible to
provide this uncommon level of guality at
$%0—which, in tum, is payable in three
monthly installments of 330 each.

A full range of operational features

Crafted in the traditional scale of 1:24, The
Mercedes 500 K Special Roadster is the
perfect showpiece for a tabletop or desk—
where you can examine and display its
many operating features.

The steering 15 quick and precise. Hood,
doors and trunk are hinged for opening.
There is a dashboard with full instrumen-
tation; floorboards covered with plush grey
lining; and engine detailing that includes a
Roots-type “blower,” carburetor and igni-
tion system.

All trimwork is authentic. Down to the
hand-applied metal accemt  outlining the
swept-back fenders. Thus, from the gleam-
ing three-point Mercedes star on the radi-
ator to the “knock-off ™ hub on the spares,
this superb model will re-create the classic
original —inside and out.

Available by direct application only

As an owner, vou'll be able to display your
500 K with either the convertible “boot™ or
the top in place. You'll also receive a fasci-
nating history of this classic touring car,

| The classic depth and sheen

intake manifold, carburetor,
ignition, supercharger.

Steering and all four road wheels
are fully operable.

Complete engine detailing:

Completely in scale —
down to the height of
the running-board freads.

of automorive lacguer,

Bowt shaps off.
Convertible top provided.

metallic-finished trimwork,

Towvo mounted spares, anthentic

Scale: 1:24. Overall length: 842"

complete with specifications and per-
formance data.

If you are a car enthusiast—or a person
who enjovs owning objects that are made
with care and skill beyond the ordinary —
this will be a most satislying possession.
One that friends. who share like interesis,
are certain to find equally intriguing,

The Mercedes 500 K Special Roadster
will be crafted and imported exclusively by
Franklin Mint Precision Models. [t is avail-
able only by direct order and will not be
sold in stores. No payment is required now,
But, to be assured of earliest delivery, it is
important to enter your order on the accom-
panying form by September 30, 1983,

Please mail by September 30,1983

Franklin Mini Precision Models
Franklin Center, Pennsylvania 1903]
Please enter my order for The Mercedes
500 K Special Roadster, precision crafted
m die-cast metal, (o be sent to me fully
asaembled and ready for display.

| need send no money now, | will be
hilled for my re-creation in three monthly
installments of $30.* each, beginming just
before the car is ready for shipment.

and @ il of §7, for skipping and hanaling,

Signature

ALL cRaDEAT AL SUBIEZY TH ACCUFTASMCE

Mr.
Mrs.
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SCIENCE
WORLDWIDE

LO takes a dive

Remote-controlled British submersible can telavise at 7.500 feet below sea laval

British researchers later this year will
take SOLO, a new remote-controlled
submersible, beneath the North Sea for
its first nonlaboratory runs. The glass-
reinforced plastic hull wvessel is de-
signed to operate in heavy currents at
7.500 feet down. A pair of manipulator
arms can lift heavy or tiny objects and
can turn valves.

A pan and tilt video camera above

the sleek hull, and a color video camera
that sticks out of SOLO's nose, give the
vessel its vision. What it sees is carried
to the surface by fiber-optic cables.
With its extensive camera capabilities,
especially the color feature, SOLO is
expecied o open new worlds for
marine scientists and petroleum endgi-
neers who want to examine underwa-
ter structures.

Hands-off research

Everyone knows that X-rays help doc-
tors diagnose bone fractures and mal-
formations. But for some reason. most
researchers looking for skull deformi-
ties in the babies of women taking ant-
convulsive drugs made only visual
inspections of the infants.

When QuynhChi Nguyenphuc of the
Harvard School of Dental Medicine
noticed that the researchers were find-
ing far fewer deformities than could be
expected. she ordered a dozen children
A-rayed. Three of them turned out to
have bane deformities.

The Harvard dentist says wvisual
inspections were 100 subjective. The
lab's accidental discovery will lead to

26

more widespread use of X-rays in
future infant research.

No electric car this century

If Detroit ever mass-produces an elec-
tric car, it will be sometime in the next
century, according to auto industry
engineers who spoke at a Detroit sym-
posium. The consensus is that battery
technology remains underdeveloped.
Batteries still in the nation's labs,
including sodium-sulfur and lithiume-
metal types, may be the answer. But
science first has to figure out how to
safely dissipate the high temperatures,
up to 932° F.. generated by the
research batteries.

Nuclear verification myths

One big snag in every nuclear arms
treaty negotiation is wverification—the
ability to keep an eye on the other side
to make sure they aren't cheating. At
the recent Detroit meeting of the
American Association for the Advance-
ment of Science, several experts told
me that verification technologies—sat-
ellites, electronic sensors, radar and
seismographs—are less than 80 per-
cent reliable, at best.

Stanford's Ted Ralston, a former
Senate arms adviser, says some de-
vices have reported nonexistent nucle-
ar blasts, while others have missed
explosions entirely. The scientists think
negotiators should put less stock in ver-
ification in future arms talks.

Stalking the macrophage

A large white cell in the human body,
called a macrophage, is supposed to
defend us by eating invading germs.
But a Rockefeller University team says
the cell may commit treason.

Early research reports indicate the
macrophages sometimes act as nesting
areas for invading germs that thrive on
chemicals inside the white cell and
reproduce faster than outside the cell,
At a certain point, the white cell bursts
and out come the growing elements of
disease. The Rockefeller researchers
spent part of the summer in Brazil
studying lepers. The ressarch may pro-
vide new leads on the curing of leprosy
and other exotic diseases.

First factory in space

McDonnell Douglas and several corpo-
rate allies have launched three electro-
phoresis experiments on separate
Space Shuttle missions. Electrophore-
sis is a process that separates mole-
cules. It's used in genetic engineering
and in the making of some medicines.
The experiments were designed to find
out whether the process could be car-
ried out any better in space than on
Earth. It can. McDonnell Douglas engi-
neer David W. Richman says that 463
times more material can be separated
in a weightless environment than on
Earth. He says the companies hope to
have a remote-controlled pharmeceuti-
cal factory in orbit by 1989, ™
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A true story by
Wilton Hildenbrand
b
I never made "real money" until I guit

working for someone else and started my
own Duraclean business

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

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

So Easy to Get Started

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

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

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

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

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

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

“This is the business
that turned our

dreams into reality”

Low Cost Investment

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

Wilton Hildenbrand mentioned the small
amount of cash you need. Only $5900 starts
you in your own business. And, if vou
qualify, we have enough confidence in your
success that we will finance the balanee.
The total cash investment i= $14 800,

Send for FREE booklet

Send in the coupon today. With no
obligation, we'll mail you a 32-page booklet
explaining the buginess, Then you, and you
alone, in the privacy of your own home can
decide. Don't delay. Get the facts while
your service area is available. Mail the
COUPON NOW.
Learn the facts before you decide.
Mail coupon NOW.

@ Duraclean
Intemalmnal

The first step—send for FREE Bookie! today!
Duraciean International
3-17% Duraclean Buliding, Dumcld.lemsI

Without obligation send free booklel thal talls
how | can have a8 Duraclean business. No

l salesman will call,
| PLEASE PRINT

IN.u'rra-

I.Mdresa
| ow

Zip

bowe 0




GARY WITZENBURG
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Ohio Honda plant bears watchin

Keenly aware of what happened to the
VW Rabbit's image once it became
domestically produced. Honda contin-
ues to soft-pedal its US Accord’s
American assembly. The company’s
brand-new, million-square-foot plant in
rural Marysville, Ohio, turned out its
first four-door Accord last November.
But its official dedication was delayed
until everything was "just so.”” You
don't entertain picky in-laws until your
new house is ready.

Questioned about potential image
problems at a press conference preced-
ing the dedication. American Honda's
senior vice-president answered: "We
feel the best way to tackle that problem
is to say as little as possible and let the
car speak for itself.”” Based on the ones
['ve seen. it does.

At that tme, the plant employed
about 800 people building 185 cars per
day on one shift. The eventual goal is
2,000 employees on two shifts and 600
cars per day {37.5 per hour), still slow
and careful by U.5. standards. Home-
built Hondas will be sold east of the
Mississippi only, while Western-state
cars will continue to be imported from
Japan.

The plant is open. bright. cheerful.
clean and papered with quality and

Bodies of Honda Accords meet drive trains on assembly line at Marysvills, Ohio, plant.

team-spirit slogans thought up by
the employees—"associates —them-
selves. All associates, regardless of
position, are dressed in white uniforms
with green and white baseball caps.
There are no executive bathrooms, din-
ing rooms. or parking lots. And there
aren't even any janitors. Associates

keep their own workspaces clean

And there is no union. While we
were being shown through the plant, |
asked our associate guide about the
UAW's notable absence. “That's up to
the associates.” she replied. "So far,
the associates have chosen not to
unionize."’

Sports car wars heat up
Ford Mustang and Pontiac 2000 con-
vertibles. the Dodge Shelby Charger,
the new Corvette, Pontiac Turbo 2000,
Ford Turbo EXP, Chrysler's Turbo
Laser and Daytona. Pontiac's mid-
engine Fiero and more for ‘84, Seems
everyone's sports car crazy these
days.

Looking ahead. Chrysler's working
on a K-derived, two-seater soft-top
with Mercedes styling, possibly for "85,
plus a serious mid-engine GT with help
from both Shelby and de Tomaso (who
now heads up Maserati) for ‘B7.

Both Buick and Cadillac Divs. are
pushing GM for approval on luxury
two-seaters, with the latter reportedly
styled by Italy’s Pininfarina, and Olds-
maobile is considering its own exclusive
2+2. Rumor has Pininfarina also work-
ing up a convertible Cadillac Cimar-
TOM.

28

Looks like dull and boring is out and
hot new stuff is in for the foreseeable
future. Praise the Lord. drop the top
and pass the map.

Social climbing by
AMC/Renault

Looking beyond their successful Alli-
ance. Jeep 4wds and French-built Fue-
go sport coupes, AMC and partner
Renault say they're looking to compete
in 50 percent of the U.5. market within
the next five years compared to the 25
percent they cover today.

The new Alliance-derived Encore
hatchback replaces the little LeCar at
the bottom of the line this fall. while the
aging Spirit and Concord models are
discontinued.

That leaves ample room for expan-
sion into the compact and mid-
gize ranges with both domestc and

imported family cars, sports models
and luxury cars. in addition to a grow-
ing lineup of light trucks and wtility
vehicles.

One likely candidate for importation
iz a new $12.000 Renault four-door
hatchback that was recently introduced
in Europe. But don't look for anything
smaller than Encore in U.5. AMC/
Renault showrooms for a while.

The littlest Chevy

The dubicus distinction (at current gas
prices) of having the smallest volume-
produced car sold in the United States
will pass to GM’'s Chevrolet Div, next
spring when the tiny Suzuki-built mini
arrives.

It will weigh just 1,500 pounds, mea-
sure 132 inches overall on an 88-inch
wheelbase and reportedly cost a mere

(Flgase [um to page 30)
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FASTER THAN A FRIGHTENED WHITETAIL.
MORE POWERFUL THAN A RAGING GRIZZLY.
ABLE TO LEAP DEEP DITCHES IN A SINGLE BOUND.

TOO BAD IT WON'T START.

Why put featherweight parts in a heavyweight
machine? This hunting season look for this sign at
participating stations, garages and NAPA stores.
And keep your beast
of a machine run-
NiNg super stron
with tough NAPE
parts. Or your hunt-
Ing trip could come

to a standsitill. @]

Chack Your Yellow Pages B2
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(Continued from page 28)

$4.500. Its three-cylinder engine will
displace a Lilliputian 1.0-liter and
should be able 1o better 60 mpg in the
city.

Only 80.000 to 90,000 Chewvy/Suzu-
kis per year are planned vs. 200,000-
plus each for the larger subcompact
GM will import from Isuzu {also, sup-
posedly. a 80-mpqg car) and the jointly-
built GM/Tovota, both to be marketed
by Chevrolet and Pontiac Divs, How
soon these state-of-the-art little cars, all
fwwd. will kill off the creaky old rear-

drive Chevy Chevette and Pontac
1000 depends on buyer response.

New competitive spirit

It used to be that Detroit competed pri-
marily with itself. Chevrolet concerned
itself with beating Ford and vice-versa.
Lincoln went after Cadillac, Dodge after
Oidsmobile, and so on. For the most
part. they couldn't have been less con-
cemed about what the Europeans or
Japanese were up Lo.

SMART BUY:

WITHA

HAND TOOLS

FUTURE.

Tools thot stay on the job. Thot willbe as dependable years from now as they ore
todoy. Tools precision mode b{ si:vec inlists bocked by almost o century of fo
op

only the best. CHANNELLOC

g
quality ot no premium in pnce. Send foﬁraa

cataleg. Channellack, Inc., Meadwille, Pa, 1633,

Tools bry

CHANNELLOCK Tools Are American Made

More recently, it's been “'us” against
“"them." domestic vs. import. Now. it's
every man for himself, each competing
to be the industry’s, the world’s, bestin
every way. And this is by far the
healthiest trend to appear in years,
maybe ever.

Examples: The motoring press
chides Chevrolet because its otherwise
excellent V8 Camaro (165 hp with, 145
without cross-fire injection) can't com-
pete with Ford's 177-hp 5.0 HO Mus-
tang in brute acceleration. Chevrolet
engineers launch Project Mustang to
beat the upstart Ford with a new 190-
hp HO engine, which hit the market
last February. Now Ford, in response,
is about to unveil a 200-hp V& Mus-
tang.

Chevy's new Corverte is hailed as
the world's best-comering production
car. Ford's Special Vehicle Operations
engineers pull out all the stops o out-
corner it with their ‘84 SV0O Mustang,
hiring driving school operator and
former frontline racer Bob Bondurant
to do the test driving.

Chrysler chairman Lee lacocca
promises the domestic industry's first
and fastest high-tech, four-cylinder tur-
bocharged sports cars—the Chrysler
Laser and Dodge Daytona. Ford and
Pontiac rush to beat him with their own
EXP and 2000 Turbos

Fontiac aims to better the vaunted
Porsche 944 in performance and han-
dling with its ("85) V&-powered Fiero.
Cadillac set its sights on the BMW 318i
with Cimarron. And, finally. Lincoln
draws a bead on the much more expen-
sive Mercedes 3B0SLC and BMW
633CS] with its performance-model
Mark VII LSC.

Everyone is striving to have the low-
est-drag or highest-tech concept car.
Everyone's trying for the best seats.
the best engine computer, you name it

Pick a plant, any plant, and its work-
ers will tell you with absolute convic-
tion that they're building the best cars,
engines. radios, whatever, Detroit's
newly awakened giants are even be-
coming serious about beating each oth-
er on the nation's race tracks once
again.

This renewed, ultra-intense competi-
tive spirit is good for the carmakers
because it gets their creative juices
flowing and gives them meaningful
goals 1o work toward.

Once more, the auto industry has
become an exciting place to work. It's
good for us as consumers because it
results in better products. And it's good
for the country because it's doing won-
ders for our confidence and self image,
not to mention the economy. Go for it
Detroit. ™
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It’s worth its weight in fough protection.

It you're driving one of foday’s staying power to keep giving provides fough protection. oo,
precision-engineered, high your engine the protection it for hard-working, load-carrying
performance cars, you need needs—even under intense plck-ups, vans and RV's,
tough engine protection. Thats  pressure. And GT Performance A top quality product of
why Pennzoil GT Performance is  has built-in friction reducers Pennzoil's long on-track expe-
specially formulated in an SAE to help high rewing engines rience...this is the oil with the
20W-50 weight to stand the run easier, increasing their extra weight to give tough

'+ strain high RPM's put on miotor efficiency. engine protection for your high
oll. GT Performance is also Pennzoil GT Performance revving, high performance car.
avaliable in an SAE 20W-40 : :
weight. Pennzoil GT Performance Motfor Qil

This extra weight oil has the Extra Weight for Tough Protection
" oo = i ""jﬂ'“ L HII"i“'”* ="



professional opproiserscare-  paint. And it was ap ﬂgﬂm
full inspected this house. Itsaverage  Average value: $86, Uﬂ Increase the FROM
mlue 5,400, Then it was paint mlmufynurhomwmlmg -losting

inside and out with quality Duich Boy  Dutch Boy Paint. R E AD E n s

Removing greasy deposits

You can use paint remover to eliminate
greasy encrustation that has built up
over the years on skillets, stoves,
machinery and other items. All remow-
ers do not work alike. however. Some
require a longer time to soften the
accumulation before it can be scraped
off. Use a nonflammable remover if
working indoors. Ventilate the work

What's handier than the Air Cushion Bed? FREE

Air Pillows to gﬂ with it!“ area and thoroughly remove all of the
Great leﬁaway Offer! ; residue.— Walter E. Burton
2 | Determining tap hole size

The formula outlined below deter-
mines the proper size hole to bore
::;‘::““E"r':l"““‘-" before tapping a thread. if you don't
have a table handy. It applies to both

fractional and numbered screw sizes.
First, determine the size and number
of threads on a screw. As an example,
we'll use a Ya-in -dia. X 20 thread-per-

* ! S | in. bolt.
LITTLEAS ; . | Second, divide 1.3 by the number of
$3995 threads to find the double depth of the
thread. (1.3+20=_065).

Third., subtract the result from the
= . bolt diameter (.250—.065=.185) to
Item Price | Shipping Air Cushion Beds and Pillows—ideal for haome, find the size drill bit to use for 100-

I T {:arnpmg, beach or van! They inflate easily, quickly
gjgn;‘g'?%slze 53995 | 54.95 sing a hair dryer or vacuum cleaner and the sup- percent thread depth. Generally. a hole
TwinSlza- plu adapter, Each inflates in minutes and stores of 100-percent thread depth can be
39 x75 $4995 | 8595 a**?’g“‘;"‘"a_ﬁ"?- Q'Utfﬂf ?'QﬂLEﬂﬂngG;ﬂSg“W“h bored where the depth of the hole
: superb sleeping comfort and be ready for drop-in ;
fullsize | 005 | saas | Quests, slumber parties, lounging outside. Efaﬁge::fpm SORETOL gacond. The WP
i * Full support—infliata (0 your dasired firmness K ;
{E]EIJE%% Size e e Iumpps. Fard dots nrrsqueaks quever_, to arrive at the more con-
K.irlg s.m l = Easy-clean, velvety suede-look surface s rug- ventional size drill bit for making a tap
74 | $78.95 | 3745 edly durable . hole, find 25 percent of the double
Dptmna! | =tonvenient air pump available—so many uses! | gepth of the thread (.065%,25=.016)
AirPump | §1495 | §195 | _ E _Tﬂ ._ and subtract this from the double
Plus stale & local taxes where applicable. Stuart Maruelmg oo’ . hread denth {.0685—.0168= (49
"Single Pillow Bonus P.O. Box 1221, Morton Grove, IL 60053 Fiespel sepnn L AT
80-Day Limited Warranty et FRRAR ' ' Subtract this from the overall diame-
IT'S SO EASY TO ORDER in llinois collect ter (.250—,049=_201). Use this size bit
JUST CALL TOLL FREE 1-800-621-1203 312-792-3535 to make a tap hole—G.A. Kemn

32 POPULAR MECHANICS = SEFTEMBER 1983



It's easy to fabricate a light stand for
close-up or copy work. Use Y:-in, part-
cleboard (about 8 ® 12") and pipe
strapping for lamp support. A spring
clamp may be used to attach the
lamp.—A. Weber

Guardian angel

rotect yourself from a darkroom mis- |
ke by making a cover for the light
itch. We show one made from metal
appmg covered with black tape. For
¥ final touch. the plate glows in the
dark.—Neil Crichton

Punch holes in a coffee can, add cord,
drape over faucet and you have a film
washer,— Louis Hochman
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Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this
faseinating and highly profitable profession . ..
.YOU Can Do It, Too!

“Mo more hard misty wirk for me.
Now | have my own business and with
hardly any effort [ sverage around $50
a day. Thanks for my ne h. atart im life.”
Sam Walker Prichard, Alghama

‘I opened my own business, sparc

“Before enralling [

checked aibar cowrres
and alin avked for
advice from everal of
the profecirensl
lckimarhs im my area
T ey olf 1asd Foley-
Belsaw s dapi and ba) L
By moal perialile
Kev Machine

T adwayy
winled to Bave

Y ol barimess
and now [ do, thanks ta Feley-Beliau
David Fairbroiher—Dave's Locksmilh Service

time, seven months afier | enrolled and

Milwaiwkes Wisconsin 53209

made & profit of 3329 lor the Arst week.
H. A. Deberry Linleton, Colorado

Bea LOOKSMITH‘

Get into this booming high-profit business that’s

— Easy on You!

No Extrs
Cost!

Easy to learn — Easy to do
Newver before have money-making opportunities been so
Ereat for qualified Locksmiths, Mow lucrative regular
lock and key business has multiplied & thousandfold as
miilions seek more protection against zooming crime.
Yet there's only one Locksmith for every 17,000 people!

Make Up to $12.50 an Hour—even while learning!
Train FAST at Home!

You're “in business” reacly to eam 35 to $12.50 an hour
a few days afler you begin Foley-Belsaws shorcut
training. Take advantage of today's unprecedentad op-
porunities in locksmithing for year - round EXTRA
INCOME in spare time — or fulltime in & high-profit-
business of your own. Hundreds we'vetrained have done
it 5o can YOLU! All tools plus professional Key Machine
given you with course. These plus practice materials
and equipment, plus simple, illustrated lessons. plus ex-
pert supervision, plus business-building guidance will

Work Part Time, Full Time — Righ! 8l Home.

Included With Your
Locksmith Trainimg

| BUJRGLAR
| ALARM

wnd BECLURITY

Y ETHERR
training. Covars
all phases ol
Burglar, Hald-Up
and Fire Alarm
Servicing and in-
stallation, This
valuabie and
L timaly instruction
incluges all spacial toole and
supplies ONLY Foley-Belsaw olfers
such extensive training In this
rapidly expanding held as a part of
your Locksmdilh training
ADVANCED Locksmithing!

enable you to KEEP THE MONEY COMING IN! Ideal How to change combinations, In-

for retirement — good jobs, too. IHFLlnd lsrn-iu Safe. Vault and

SEND FOR EXCITING FACTS—No Obligation Pl e = gy BBy 1)

Discover what's in Locksmithing fof',-ou how Foley-Belsaw's that we supply. You'll find 0t

master-locksmith-approved I;ramlni e the skill you fascinating and highly profitable
can depend on to EARN MORE LIFE MORE work.

| PRO KEY ALL SPECIAL TOOLS AND

EHUIPHEHT IHGLI.II!EIII'

This Pro Key Machine can
slone add wp lo 5200 & 2
month lo your incoms. ..
and it won'l cost you & pen-
ny extrs with pour training.
Find out all about it!

n:d“ "!rTc:lnd l:.llil ;::;qun bﬂuali:lr uuldpo: HI,ISH
return mail, DO T TODAY! " COUPON

There is NO OBLIGATION and NO SALESMAN Wil Call—ever!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

1FREE |,

MBELEAW INSTITUTE

1B271 Field Bidg., Kansas City, Mo. 64111

FourvaELSaw mETITUTE, 10271 FIELD BUILDING JTTUTD

KANSAS CITY, MISSOURI 8411
[0 YES, péease send me the FREE booklet that

gives full details about slarting my own business in
Locksmithing. | understand there is no obligation

—_r.

l MT' Ay and that no salesman will call I
-

Tells how you guickly Hame
train fo be pour ewn boss
in @ profitable Sparetime Address I
o Fulitime bwsiness of C
mrmms?ﬁm iy e I
dEtails an or I:'
NO RISK Trial Offer! State Tip

e - - ¥ §F ¥ T f B 7|
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“NOW

Stylish electric food tray

Salton Inc.. 1260 Zerega Ave., Bronx
N.Y. 10462, introduces the ET (electric
tray} Hotray—the first transparent
food warmer. The way's tempered

Electric paint roller

The Wagner Power Roller combines
spray-painting speed with paint-roller
ease. A 45-w. molor moves paint
through an 18-ft. hose to the roller. It's
at paint and hardware stores for under
$100. For details. contact Wagner
Spray Tech Corp.. Box 9362, Minneap-
olis, Minn, 55440,

Vinyl wall coverings

Wall-Tex Miniatures [[ vinyl wall cover-
ings offer small-scale patterns in 141
color and pattern combinations. Shown
here is the "Heidi"" pattern. Prices range
from $12.95 to
£17.95 per roll
(35 5q. fr.). There
are fabrics for
drapes or slip-
covers, tog. By
Columbus Coat-
ed Fabrics, 1280
North Grant
Ave., Columbus,
Ohio 432186.

safety glass warming surface keeps
food hot without overcooking. The ET
Hotray comes in two models: ET-3
(shown), $55, and smaller ET-2, $40.

Lights, camera, action

Prestigeline Inc. offers a desktop ver-
sion of the famous Hollywood Kleig
lamp used to light motion picture sets,
The Model 3301, shown. adjusts from
13 to 18 in. tall and is fitted with four
adjustable shades
to direct the light
as desired. Its list
price is $36. A
smaller, clamp-on
model is available
far $30. For more
information. you
should contact
Prestigeline Inc..
Box Q. 5 Inez Dr.,
Brentwood, MN.Y.
11717,

Well water watcher

The Water Well Gauge (Model WG-
100) tells the amount of water in any
well and how many gallons per minute
the well is producing. A 3'%-in_-dia. dial
shows how fast
the water rises
and how fastit's
being pumped
out. It costs
about $120, in-
cluding the
pump. From Hy-
drodyne. Box
519, Forestville,
Calif. 95436.

One-cup coffeemaker

Here's an electric coffeemaker de-
signed for the one-person household.
It's the Melita Model ACM-14/1
($24.95). It brews one cup at a time
and comes with 40 filters and a 12-oz.
ceramic mug. It's made by Melitta Inc..
Box 900, Cherry Hill, N.J. 0B003.

Mitsubishi offers an easy-to-operay
tractor with four-wheel drive. Mo
MT180-HD ($7,200) is powered by
18%-hp, water-cooled diesel eng
with a hydrostatic transmission. Fo
details, contact Sumitormo Corp.. Mitsu-
bishi Tractor Div., 345 Park Ave., New
York. N.Y. 10022,

Gunless
caulk

UGL acrylic latex
caulk is now avail-
able in 15-0z
aerosol  contain-
ers. eliminating
the need for a
caulking gun. To
apply. you press
the flexible spout
around windows
and doors to seal
out any drafts. It's available at hard-
ware stores and home centers for
$4.95. The manufacturer is UGL, Box
70, Dept. PM, Scranton. Pa. 18501.PM
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5 l‘:‘snever easy. But reachlng for
" new horizons is what ai
_isall about. Because to reacﬁ for
you must have the

ﬂmyare bl.tﬁ. Py
mmthaveihgﬁud‘ 3

a history of men and women
reaching for new horizons, dedi-
cating their vision and courage

to make our nation great.




FIRE FROIM FIRESTONE.

The 24 Hours of Daytona. The 12 Hours of Sebring.
Two of the toughest annual endurance races. And
this. vear, the hottest name in street tires at both
was Firestone.

At Daytona, the street tire winner was Firestone’s
European designed, European H-speed rated S-660
kRadial. With 5-rib European block-type fread for
traction, slotted shoulders for wet and dry weather
roadability, nylon cap plies for improved high-speed
performance, steel cord stabilizer belts for fast
stearing response, The only street tire ever fo win
a major pro class at Daytona. A winner for your
performance import or world class car,

At Sebring. the number one street tire for the
second year in a row was Firestone's HPR® High
Performance Radial. With International styling, stiff
sidewalls for fast steering response, Aramid around
steel belts for improved high speed performance,
low profile 55 and 65 aspect ratios and wide block
tread for increased traction, stability and handling.
A top choice for your domestic or import car

5-660 and HPR. Fire from Firestone. With red hot
proof of performance for you, Both ready to go at
your Firestone retailer,

Tiras shaved 1o rocing depth
Hamamibar the salaty of gy lire gepencls on weor
e, propar inflation and ceiv ing conditong

OUR PROOF IS IN PERFORMANCE



Com
Lealcs

ave you ever been forced to live

engine that still runs reasonably well,
but lacks the punch it once had and
drinks fuel as though it had a hole in the
gas tank?

In both cases the culprit very well
may be poor sealing of cylinder pres-
sure within the powerplant. A pressure
leak is most likely to occur at the rings,
the valves or the head gasket. But pres-
sure can leak through cracks in cylin-
ders or cylinder heads, as well. And, of
course, severely damaged pistons or
womn piston ring grooves (lands) will
serve as escape routes for precious cyl-

fual mixture as much as it should, the
affectad cylinder will not operate at
maximum efficiency and the engine
will lose power. And since a wider
throttle opening will be required to pro-
pal the car at a given rate, more fuel
will be consumed.

nosing Engine
mpression

COMBUSTION
. CHAMBER .
. CRACKS

&

e

POPULAR MECHANICS = SEFTEMBER 1983

3%



Meost basic way of checking cylinder
pressure is with a compression gauge,
available in two basic types, Gauge
attached to the plug part has a hose

that screws into plug threads. Gauge |

at right has rubber nipple that’s held

against plug hole to get a reading.

components, including cap, wires and
rotor.

Sparkplug condition can sometimes
provide clues regarding internal engine
condition.

Dily wet plugs with large deposits of
carbon sometimes indicate defective
piston rings, but the same condition can
result from a number of other problems
that are not related to ring sealing.
Plugs that are slightly darker than oth-
ers may indicate a poor compression
soal, but again the same condition can
be the result of various other prob-
lems.

If the internal problem is simply one
of oil control, replacing or cleaning the
plugs will probably make the engine
perform better for awhile, but if the
samea plug fouls again within a couple
of thousand miles, you can assuma that
a serious oiling problem exists.

0il consumption problems are by no
means always related to compression
sealing problems, but a check of the
compression seal should be performed
when an oil consumption problem is
noted.

Some mechanics check fuel system
components before checking compres-
sion seal when a misfire or power loss
problem arises. However, carburetor
diagnosis is usually more difficult than
intermal engine diagnosis—unless
you're equipped with an emissions ana-
lyzer—as&o the typical Saturday mechan-
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ic will usually try to rule oul compres-
sion seal problems as a cause of misfire
or poor power before turning to the car-
buretor. (See Saturday Mechanic: Trou-
bleshooting Fuel System Problems,
page 35, Nov. "B2.)

Checking cylinder pressure

The most basic mathod of checking
for a compression leak is by measuring
cranking cylinder pressure with a com-
pression gauge.

Compression gauges are generally
available in two basic types: One is fit-
ted with a rubber nipple that is held
against the plug hole to obtain a read-
ing, while the other has a hose attach-
mant that is screwead into the plug hole.
The second type is easier to use, but
with some care either can be used sat-
isfactorily on most engines. On angines
where access to the plug holes is limit-
ad, the hose type must ba used.

Before beginning a compression test,
remove all of the sparkplugs. If you
don't have a remote starter switch that
you can wire between the battery and
starter relay or solenoid, you'll have to
have a helper crank the engine from
inside the car.

You have to make sure that your bat-
tery remains fully charged for the com-
plete test, because compression read-
ings will drop if the engine cranks
noticeably slower. The best solution in
this case is to perform the test while the

battery is connected to a charger.

Open the throttle valves and choke
valve completely. You should provide
some means of holding them open. The
throttle can sometimes ba held open by
placing an appropriately sized object
between the idle screw and fast idle
cam. With the throttle all the way open,
the choke unloader should push the
choke part way open. You may need a
piece of wire to hold it all the way
open.
i ect the negative wire from
the coil and cover the terminal end of it
with insulating electrical tape. On GM
HEI ignitions disconnect the BAT tarmi-
nal from the distributor. Tum the key to
the ON position, even if you're using a
remote starter switch.

With the compression gauge in place
on the first cylinder to be tested, crank
the engine five times or until you get a
maximum reading. Write down the
gauge reading. Move on to the nesxt cyl-
inder and take a reading, cranking the
engine the same number of times you
did for the previous reading. Continue
until all cylinders have been tastad.

Interpreting gauge readings

All of your readings should be within
75 percent of your strongest cylinder.
Furtharmore, the pressure reading of
each cylinder should equal the mini-
mum suggested by the wehicle manu-
facturer. Minimum pressures are found
in the spec tables of most general auto
repair manuals,

With a small four-cylinder engine,
however, you may want all of your cyl-
inders to fall within 85 or 80 percent of
each other. On a large V8, strong cylin-
ders can compensate easily for their
woaker brothers, but a small engine
may suffer a considerable loss of per-
formance and smoothness with a com-
pression loss of 25 percent in one cylin-
der. It's all a matter of how fussy you
are about the way your car runs,
weighed against the cost of repairing
the compression leak.

Locating leaks

The compression test won't tell you
where the engine is leaking compres-
gion, just that a leak exists.

Mechanics used to squirt oil in the
cylinders in an attempt to distinguish
valve leaks from piston ring leaks, but
this method will only reveal grossly
leaking valves, because the oil volume
raises the cylinder pressure and may
therefore mask a slight valve leak. On
the other hand, the oil may fail to seal
sariously worn or damaged rings, caus-
ing you to conclude erroneously that
the valves are the source of the prob-
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lem. It can also mask a leaking head
gasket.

The best method of pinpointing com-
pression leaks is an air test, which can
be performed with either a cylinder
leakage tester or homemade air test
device, The idea here is to pressurize
each cylinder with compressed air and
then look for the spot whare it leaks
out.

Performing an air test

A homemade air tester can be fash-
ioned from an air hose, a regulator and
a sparkplug hole/air hose adapter. This
last item is threaded to fit the plug hole
on one end and has an air hose connec-
tor on the other end. You should be able
to purchase one at your local auto parts
store. [f your air compressor develops
less than 80 p.s.i., you won't need the

tor.

A commercial cylinder leakage tester
will provide more than just an indica-
tion of where the leak is located. It will
also tell you what percent of the com-
pressed air charge is leaking out of the
cylinder. This can help you determine
how serious the leak is.

The cylinder leakage tester offers
another advantage. If your engine has a
bad compression ring seal and an inter-
nal oiling problem (the two don't neces-
sarily go together), a cranking compres-
sion test may fail to reveal a poor com-
pression seal due to the presance of oil
in the cylinder.

In this case, the cylinder leakage
tester can help you diagnose a com-
pression leak, because it is not as easily
fooled by the presence of oil in the cyl-
inder as the compression gauge.
However, the homemade air tester

center of the other cylinders. TDC of an
eight cylinder occurs every 80°. TDC of
a four cylinder occurs every 180°.

If you have a six-cylinder engine,
TDC occurs every 120°. A flexible tape
measure can be used to measure the
circumference of the pulley. The cir
cumference is then divided by half the
number of cylinders, and the pulley is
marked in increments of a length equal
to the quotient.

For example, on a six-cylinder’s pul-
ley, measuring 18 inches in circumfer-
enca, the TDC marks would occur every
six inches. One mark is already thera.
You would make two additional
marks.

Assuming that the firing order is
153624, the mark that you make 120°
counterclockwise will be TDC, cylinder
5. The second mark that occurs as you
continue to rotate the engine clockwise
will be TDC, cylinder 3. On the
engine’'s next clockwise rotation, the
original TDC mark will be for cylinder
6. The second mark will be TDC/2, the
last mark TDC/q.

Another method is to use some type
of device to signal you as each cylinder
rises to the top.

Some mechanics use a whistle which
has been inserted into the end of a hose
that is attached to one of those previ-
ously mentioned plug-hole/air hose
adapters. When the contraption is
screwed into the plug hole and the
engine is turned, the whistle will shriek

cannot measure the serlousness of a
compression leak. All it can do is
locate it.

Determining TDC
The air leak or cylinder leakage
test must be performed while the

cylinder being tested is at top dead

center on its compression stroke. _=l¢=

marked for No. 1-cylinder TDC.
If the No. 1 cylinder is on com-
pression stroke, the distributor's ro-

tor should be pointing to the No. 1 plug

wire. (Check a manual if you don't
know how the cylinders of your VB
engine are numbered. Neary all four
and six cylinders are numbered front to
rear.)

If you have good access to the crank
pulley, you can mark it for top dead
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Homemade air tastar can halp locate
the source of compression lsaks. It can
be made from an air hose, a regulator

loudly on the compression stroke, but
will stop abruptly as TDC is reached.

On some engines, you can easily see
the top of the piston come up in the
bore on compression and exhaust. You
can tell which stroke (compression or
exhaust) the engine is on by removing
the distributor cap. If it's on compres-
sion stroke, the rotor should be pointing
to the sparkplug wire for the cylinder in
question

Once you're sure that the engine is
on TDC for the cylinder to be tested,
screw the adapter into the plug hole,
adjust the air pressure regulator to 70
or 80 pounds and attach your air hose
to the adapter. If you're using a cylindar
leakage tester, set the leakage meter at
zero before connecting the test hose to
the sparkplug adapter. If the engine is
not exactly at TDC, the air pressure
may force the piston down in the bore.
If that happens, you may have to use a
wrench to hold the engine in place
while you perform the test.

Listening for leakage

With the air supply connected to the
cylinder, listen for compression leakage
through the exhaust pipe, crankcase oil

SPARKPLLIG
HOLE ADAPTER
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filler hole, carburetor opening

{with the PCV hose disconnected), adja-
cent sparkplug holes and the edges of
the cylinder head sealing areas.

A leak through either of those last
two locations suggests a bad head gas-
ket. If air seems to be rushing out the
carburetor, you have a bad intake
valve.

Leaking exhaust valves will produce
a hissing noise in the exhaust pipe. If
you detect air hissing out through the
oll filler hole, the rings are wormn.

After listening for air leakage at all
locations mentioned above, remove the
radiator cap and look for bubbles in the
coolant. Their presence would indicate
a leaking head gasket or cracked cylin-
der head.

Remember that you're looking for the
point of excessive leakage. There will
always be some leakage past the rings.
If jiggling the engine with a wrench on
the front pulley increases the size of the
lsak significantly, the ring lands may be
worn.

Exhaust valve |sakage can be caused
by dirt on the seat.

Some mechanics like to tap firmly on
the top of the exhaust valve stem with a
brass hammer while checking cylinder
leakage. This will release a burst of air
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CYLINDER LEAKAGE TESTER

A commearcial-type cylinder
Isakage testar can help
locate a leak. It will also

REGULATOR
KNOB {

past the valve which can help dislodge
any particles that may be creating a
leak. It can also temporarily seat a valve
that may not seat weall under operating

the rings, if the ring seal is poor, allow-
ing a more accurate reading.

After the No. 1 cylinder has been
leak tested, continue checking other
cylinders that failed the cranking com-
pression test.

You may want to test all cylinders if
you have a commercial leakage tester.
You should obviously leak test any cyl-
inders that showed evidence of oil foul-
ing. If you marked your crankshaft pul-
ley for TDC locations, the second cylin-
der in the engine’s firing order should
be tested after No. 1. Simply rotate the
engine to the next mark.

As explained previously, it will take
two full revolutions to bring all cylin-
ders to TDC. If you're using the whistle
or eyeball method to determine TDC,
you can simply move on to the next cyl-
indar on the bank.

Plugging the hole

Once you have determined the
source and the seriousness of a com-~
pression leak, a repair decision must be
made. Some leaks may not be worth

repairing.

For example, a leaking compression
ring that falls right at the 25 percent
failure figure on the cranking test and
produces perhaps 30 percent leakage
with the commercial cylinder leakage
testar may not be worth repairing, par-
ticularly on an older vehicle. On the oth-
er hand, a leaking exhaust valve that
produces the same loss of pressure may
be worth repairing due to the fact that
the job is much less costly and time-
consuming, particularly if you can
replace your own cylinder head.

If you find that your engine needs
new piston rings, a complete engine
rebuild is called for. The powerplants of
15 or 20 years ago were frequently re-
ringed right in the car. The meachanic
simply pulled the heads, dropped the
pan and knocked the pistons out. He
would then hone the cylinder walls
while standing on a fendar, install new
rings on the pistons and new bearing
inserts on the rods and drop tham in.

If your mechanic tries to tell you that
he can repair your late-model, small-
displacement engine in such a mannar,
find a new mechanic. Today's engines
are built to much closer tolerances, and,
consequently, repairs involve consider-
ably more precise measurements and
expert machine work.

Don't take a chance on haphazard
repairs. If your engine failed in original
equipment form, you certainly don't
want it rebuilt to specs that are even
looser than the original eq‘:ﬂpmmt
specs.
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CommopoRre 6

{more power than Apple Il at half the price)

$159,00*

170K DISK DRIVE $199.00 *

TRACTION FRICTION PRINTER $159.00 % SERVICE

| ™ with soltware savings applied)’

COMMODORE 84 COMPUTER $159.00
You pay only $258.00 when you order the power-
ful B4K COMMODORE 64 COMPUTER! PLUS we
pack the SPECIAL SOFTWARE COUPON with
your compuier that aliows you to SAVE UP TO
$100 off software sale prices!! With thess sav-
ings applied your net computer cost is only
$159.00.

170K DISK DRIVE $189.00
You pay only $299.00 when you order the 170K
Digk Drivel Plus we pack the SPECIAL SOFT-
WARE COUPON that allows you to SAVE UP TO
$100 off software sala prices!! With these sav
ings applied your net Disk Drive price is anly
$199.00.

TRACTION FRICTION PRINTER $159.00
You pay only $260.00 whan you order the Com-
star FIT deluxe ling printar that prints 8 172 x 1
full size, single sheet, roil or fan fold paper,
labals etc. 40, B6, B0, 132 columns. Impact dot
mairlx, bi-directional, 80 CPS. PLUS we pack the
SPECIAL SOFTWARE COUPON that allows you
to SAVE UP TO 510000 off software sale
prices!] With thess savings applied your nel
printer price is only $159.00.

g0 COLUMN BOARD 5159.00

You pay only $159.00 for this BO Column Board
whan I s purchased with a COMMODORE 64
Computer of a Disk Drive or a Printer or a
Monitor, If purchased alone the sale price is
$179.00, Included with this- board is word pro-
ceassor pack, slectronic spread sheel and mail
merge data base on two tapes, List $275.00.
{Disk add $10.00).

EXECUTIVE
WORD PROCESSING PACKAGE

SCRIPT 64 EXECUTIVE WORD PROCESSOR s
the finesl avallable for the COMMODORE 64
Computer] THE ULTIMATE for PROFESSIOMAL
wordprocessing application. Featuring simple
oparation, powerful lext editing with a custom-
ized word dictionary, complete cursor and in-
sert/delete key controls, line and paragraph in-
sertion, automatic deletion, cenlering, margin
setiings and oulput to all printers. Included is a
powerful MAIL MERGE When used with THE
COMPLETE DATA BASE PACKAGE. .List $99.00.
Sala $79.00. Coupgn Price $52.00. (Disk anly).

COMPLETE DATABASE PACKAGE

A usar frisndly dala base system that makes in-
formation easy to find and store. You can add,
change, dalate, and search for data. Print the in-
formation on & printer in any format desired.
When comblned with the wond processor pack
you have a powerful merge program that allows
custom documents and personalized mailing
lists, List $89.00. Sale $68.00. Coupon Price
£46.00, (Diak only).

COMPUTER AND SOFTWARE

SALE

WE
HAVE
THE
BEST

SPECIAL SOFTWARE COUPON

We pack a SPECIAL SOFTWARE COUPON
In very COMMODORE 64 COMPUTER-DISK
DRIVE-PRINTER-MONITOR we sall! This
coupon allows you to save up to 5100 OFF
SALE PRICES and much more off list
pricas!!

PROFESSIONAL SOFTWARE
COMMODORE 64

Name

Exmcwtive Word Processor

Caomplate Data Basa

Elecironic Spreadshest

Azcountlng Pack

Total 5.2 Word Processor—Plus
Tapa

Disk
Tn_}:l Taunl 26 Word Processos—

Protessional Joy Stkck
Light Pan
Detuze Duat Coves

Writs or call for
Sample SPECIAL SOFTWARE COUPON!

PLETE
ACCOUNTING PACKAGE

This general ledger program is perfect for small
business as wall as home. Il wiilizes a double
entry bookkeeping system. You only need enter
oné transaction and the compuler will handie
one frarnsaction and the computer will handie
the other. All accounts are user delineable and
will bild for 1 year, resulting in a file of all trans-
actions by account number, month and year 1o
date. Each month a current mantha’ trnsactions
can be viewed at any time (99 accounts 18T en-
triga per monthl, With this sccounting program
you will be able to monitor your linancial growth
a5 well as your expenses. Lisl 35800 Sale
$40.00. Coupon Price $32.00. (taps or disk).

VIC-20

(areal computer at the price of a toy)

377_00*

« 40-80 COLUMN BOARD $99.00
$69.00

i * with Cassetie and Gortek purchase)

» VOICE SYNTHESIZER

VIC-20 COMPUTER $77.00
You get the Commodore VIC-20 Computer for
enly $77.00 when you buy at sale prices; The
Commodore Data Cassetie for only $68.00 and
the Gaortek Intreduction to Basic program for on-
Iy $19.95. TOTAL LIST PRICE $302.95. SPECIAL
PACKAGE SALE PRICE $165.25.

ViC-20 COMPUTER $88.00
wWhen you buy & tape programs on sale for only
$59.00. These €& programs list for $100.00 o
£132 00. You can choose one of thres packs: &
game pack, & home finance pack, or & small
business pack. TOTAL LIST PRICE $360.00.
SPECIAL PACKAGE SALE PRICE $147.00.

40-80 COLUMN BOARD $89.00

A fantastic price breakthrough for VIC-20 owners
on this mosi wanted accessory!l “Now you can
get 40 or B0 Columns on your T.V. or Monitor
Screen.'” Plus we add a word processor with
mail marge, ekectronic apread sheet, time
manager and terminal emulator!! These PLUS
programs require BK or 16K RAM memaory. (Disk
add $10.00

VOICE SYNTHESIZER %$68.00

Votrax Based. Make your YIC-20 COMPUTER
TALK! Has foatures equivalent 1o other modeals
cogting over $370.00. You can program an
unlimilad number of words and sentences and
even adjust volume and pitch. You can make
adventure games that talk! A must for enhanc-
ing your programming crealivity and pleasura.
Includes FREE $14.95 Editor.

60K MEMORY EXPANDER $88.00
Sixslol — Switch selectabls — Resel bulton —
Ribbon cable. A must 1o get the most out of
your VIC-20 Computer. Includes FREE $20.85
adveniure game.

8K RAM CARTRIDGE %3085
Increases programming power 2 12 times, Ex-
pands total memory to 33K (33000 byles).

block switches ans on oulside of cover!
Includes FREE §16.85 game.

16K RAM CARTRIDGE $69.00
Increases programming power 4 times. Expands
total memory to 41K (41,000 bytes. Memory
block swilches are an ocutside coverl Includes
FREE $29.95 adventure gamal!

12" GREEN SCREEN MONITOR $129.00
Excellent guality VIDED MONITOR Wilh an-
tigtare, a 12" Green Phosphorous screen —
1820 characters (B0 characters x 24 rows).
Perfect for word procesaing application. 12°
AMBER MONITOR — 2000 charactars, BOO lines.
£153.00. Plus $9.85 for VIC-20 or COMMODORE
84 Cable.

* LOWEST PRICES » 15 DAY FREE TRIAL = 90 DAY FREE REPLACEMENT WARRANTY

« BEST SERVICE IN U.S.A. » ONE DAY EXPRESS MAIL = OVER 500 PROGRAMS « FREE CATALOGS

orders must ba in LS. doilars.

|

== T ———————
Add $10.00 for shipping, handling and Insurance. lllinois residents
please add 8% lax. Add $20.00 for CANADA, PUERTO RICO, HAWAI
orders. WE DO NOT EXPORT TO OTHER COUNTRIES.

L Ll Aot r L _L 1 & 1 & L 1 1 ¢ I} 1l 1 1 L 1 1L 2 L _JL _J}

for daelivery, 2 to T days for phone orders, 1 day express maill Ganada

PROTECTO

BOX 550, BARRINGTON, ILLINQIS 60010

t
)
Enclose Cashlers Check, Money Order or Perscnal Check. Allow 14 days = E NTE H P R l z E s PV LOWE DUR CUSTOMHRS)
!
-

Phone 312/382-5244 1o order



ASSOCIATE DEGREE
CAREER DIPLOMA
High Sahae Business

[

ASSOCIATE DEGREE
Finamcs Majos

CAREER DIPLOMA ASSOCIATE DEGREE
Hiotel/ Restauran Civil Enginasring

_ Technoiogy

Manzgemant

CAREER DIPFLOMA
Machine Shop

CAREER DIPLOMA
Aute Mechanics

| -

30 Ways To
Help You Qualify
For A Job That Pays More Money!

FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES

ASSOCIATE DEGREE
Marksting Major

ASEOCIATE DEGREE
ng

Send for free facts and color brochure to find out what career training in the
field of your chojce might do for you—no obligation to bui anything now or ever.
Mow at e in your spare time, you can train for a money-making career...even get a 2
year degree if you wanl. .. to help you get a better job. Find out everything you need to know
about any one of these 30 career programs—with no obligation to boy anything, now or
ever, and no salesman will call. Just check the one program that interests you most. You will
receive free facts, color brochure and information on employment opportunities in the field
you choose. Mail coupon today and see how easy it is to train at home for a greal new career

or advancement on your present job.

Open Book Exams... Adult Training

Your diploma or 2 year Associate degree i given
to you for what you learn—not what you memo-
rize. ' We send lessons and training material to
your home You decide when you are ready to
take each *Open Book™ exam. Then mail it to
your instructor. Graded papers are returned to
you with comments when needed to tell you how
o correct your wrong answers. "Open Book™
exams have proven so successful for adults, they
are now used in many colleges. Owr graduates tell
us they like our method of independent study
because it's 3o convenien! and easy to do. You
choose your own study hours in the privacy of
your own home. You move ahead one step at a
time, a3 fast or as slow as vou wanl. And every
Diploma or Associate Degree is fully accredited.

An ldeal Way to Learn
You waste oo time traveling 1o and from class.
And you never have to miss a paycheck. Skilled
instructors are ready to help you at any time
You get the tame high-guality training that
ICS has been known for since 1891, the same
kind of training program that's offered by giant
companies to their employees, .. corporations like
Union Carbide, International Paper, Bethlehem
Steel, United States Steel, ete. And note that if

you wish, 1C5 will keep your em informed
of your progess if you feel it can help you toward a
better job, or an increase in salary

Mo ome can promise success but if you want
more security, more day-to-day satisfaction and
more of a future, send for free facts and the color
brochure of your choice. There is no obligation
and no sakesman will call.

Could a Career Diploma Help You
Earn $25,000 to $100,000 More in
Your Lifetime?

Compare your present salary with the amount of
maoney you could be making 1n any one of the
careers listed below. Electricians average $11.25
an hour, auto mechanics over $8.00 an hour. And
it's not only the money, but the fun of working in a
job you like.

Could a 2 Year Associate Degree Be
Worth Thousands of Dollars to You?
A two-year degree that gives you an Associate in
Specialized Business or in Specialized Technol-
ogy could make a giant difference in vour lifetime
earnings compared lo the average carnings of a
high .u:ﬁm] graduate Check the degree or career
course you are most interested in and mail the
postage-paid reply card today!

CAREER DIFLOWA

3]

CAREER DIPLOMA
Vetarinary Assisian

CAREER DIPLOMA
Income Tax
Praparation

CAREER DIFLOMA
Devzel Machanics

CAREER DIPLDMA
Gun Repair

KR

Home Study Council ¢y ;
=2l
MAIL

POSTAGE-
PAID REPLY
CARD FOR

Morth American and Intemational Correspondence Schools

Srnﬁtnn. Pennsylvania 18515
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Nut starter

Starting threaded fasteners in tight
quarters can be a real struggle., which
is why screw and bolt starters are pop-
ular. Mow there's a tool that starts
something even smaller—the nut.

Pull an adjusting sleeve back and
spring-metal
stepped prongs ex-
pand to grip tightly,
part of the way into
the nut. You thread
on the nut far
M encugh so it holds,
i then pull away the
N tool and finish
tightening with a
wrench,

The starter grips
any nut up ta ¥e-
inch internal open-
ing and is $4.75.

For details, vou
should contact Cal-
Van Tools. 1500

Starter tool has Walter Ave. Fre-

stepped prongs for mont, Ohio 43420,
betrer grip an nut. — FPau! Weissler

Unhook one end of a cylindrical fuse with
the tool. Then pull with your fingers.

A new fuse pullerfinstaller works even
on normally difficult cylindrical fuses.
One end of the tool has a hook you slip
behind the cylindrical fuse, Pull on the
tool and one end of the fuse. The other
end of the tool has a pair of jaws that
hold the fuse s0 you can push it into the
holder. The jaws also lock onwo the
blade fuse, so you can yank it or install
it. Once a fuse is installed. twist the tool
to disengage the jaws. The plastic tool
costs about a dollar. From Bussman
Div., McGraw-Edison Co.. Box 14460,
St. Louis. Mo, 63178.—FPaul Weissler
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Drain without pain

Because of the cramped undersides of
many cars, transmission and differan-
tial drain plugs are extremely difficult
o get at.

You can't use a jackrabbit-type
pump because the gear oil is too vis-
cous. And you can't siphon it out for the
same reason.

The Sludge Pump by LSE Automo-
tive Accessorigs provides the answer,
however. You simply insert the tube
down the fill hole and pump away,

This hand pump is really effective. as
I've found out by doing a dozen jobs
with it.

And the price is right—about $2.95.
It's available at most auto supply
stores.

If you can't find it. contact the man-
ufacturer directly: Valley Distributing
Co. LKS Automotive Accessories,

Hand pump can squeeze into tight places.

2540 North 29th Ave., Phoenix, Ariz
850089 —John W. Lamm

Exhaust hanger

A semi-universal exhaust hanger over-
comes the installation problems nor-
mally associated with repair of exhaust
systems

Called Hang-It-All, it covers Ford and
GM cars with the rubber loop hanger.
pius some other U.S, and imported
Cars.

The hanger is a kit you can assembile
in any one of many ways. It has an L-
shaped mounting bracket with slotted
holes. plus a pipe bracket and rubber
loop with round holes short distances
apart. so0 the hanger can extend werti-
cally or horizontally. Also, the pipe
bracket can be set at an angle without
twisting the loop. Price is about %2.
From HNickson Industries, Plainville,
Conn. DB062. — Paul Weissler

Semi-universal exhaust hanger can be
assembied in 8 number of different ways.

Drill bit holder
Drill bits are easy tw lose, and if you
have several sizes out for one job, it's
not always easy to tell which size is
which. A rotary dispenser that attaches
to the drill cord handles both prob-
lems

The dispenser. which lists for $18,
comes with 13 bits (Ve through Y%
inch). Turn the top to line up an arrow
with the size you want. Outlet holes in
the dispenser also align. and the bit
then slides out

o T
.{{ -

With the dispenser’s top armow at the
desired size, the drill bit can slide out.

When you're done, slide the bit back
in, then turn the top o the next size
you need. It works like a charm. It's

from Henry L. Hanson Inc., Box
228, Worcester. Mass. D1606.
—Mike Lamm
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Thwarting raiders

I have several dwarf apple and peach
trees in my yvard. Each year the squir-
rels raid the trees a week or two before
I'm ready to pick. Do vou have a solu-
tion? The animals can get (o the lower
limbs, even though [ put a barrier
around the trunk,—Dale R. Hines, Day-
ton, Chio

Try picking the fruit about a week
before it's ripe. It will finish ripening
indoors, and the aroma and full color
will be less likely to attract the scouir-
rels. Also, hang some twirling and
noisy items from the trees and on sticks
driven into the ground.

If that doesn't work, a single-strand
electric fence on insulators placed 2 to
6 in. above the ground. topped by wire

mesh on insulators, will deter squirrels.
Be sure the controller {charger) is listed
by Underwriters Laboratories Inc. This
will ensure that the current’'s magni-
tude and duration are within an accept-
able level for humans and animals,
Both electric (110-120 v.) and battery-
powered (6 and 12 v.) controllers are
available. Sears is one equipment
source. Follow directions with the
equipment. Check with your local
building department before you buy to
make certain the fence is allowed in
your neighborhood. I'd also alert neigh-
bors who have small children.

You might also try bird netting.
which has been known to keep squir-
rels out of gardens, even though it's not

guaranteed for that purpose. It's a
woven nylon netting of about 1-in.
mesh. A 9%21-ft. net is about $10.

Also, you could try a finer mesh net
called Insectinet. This net is knitted
from 100 percent nylon. A 15x20-fr
net costs about $9, and prices range to
$35 fora 15x 100-ft. net. They're avail-
able from French Textile Co. Inc., B35
Bloomfield Ave., Clifton, N.J. O7012.
Send a stamped, self-addressed. legal-
size envelope for a price list.

An excellent booklet on electric
fences is published by Cooperative
Extension Service, University of Geor-
gia College of Agriculture, 101 Court
Square, Decatur, Ga. 30030. Send a
stammped, self-addressed, legal-size en-
velope, if the booklet isn't available
from your county extension agent

CO detector

With the great number of unvented
kerosene. natural gas and LP gas heat-
ers in use, and the ensuing danger of
carbon monoxide (CO) you'd think
there would be a great demand for CO
detectors similar to smoke detectors. |
know that there are laboratory instru-
ments, but they're very expensive, [s
there a product for homeowners?—
F.J. Collins, Glenham, N.Y.

Carbon monoxide is a colorless,
odorless, very poisonous gas formed
when carbon bums with an insufficient
supply of air. To detect it you do need a
sophisticated monitor. The one shown
here is about $530.

| realize that anyone trying to cut
down on heating bills by using supple-
mental space heaters won't be happy
with that added expense. but vou can't
equate payback with the saving of a
life. If an oil. gas. kerosene. coal or
wood stove is starved of air necessary
for combustion, it will operate ineffi-
ciently and produce large quantities of
carbon monoxide. When using a space
heater. make certain that you supply
adequate combustion air.

If you have any doubts about the
heater you are about 1o purchase, call
the toll-free hot line of the U.S. Con-
sumer Product Safety Commission,
BOO-B38-2772,

You should also check with the heat-
ing and ventilating division of your
local building department to make cer-
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This battery-powered, carbon monoxide
indicator sounds an alarm if the CO con-
centration exceeds a preset level.

tain that the heater you're thinking
about buying meets the local code.

For the name of the nearest dealer
for MinuCO Carbon Monoxide Indicator,
Model IV. write: MSA, Mine Safety
Apphance Co., 600 Penn Center Blvd.,
Fittsburgh, Pa. 15235.

Vinyl-clad story

A salesman called on my wife and me
recently and wanted to sell vs vinyl sid-
ing for the wood part of our wood and
brick veneer. one-story house. He said
it would not only eliminate painting.
bur it would increase the value of our
house by approxirnately 25 percent. |
would appreciate anything you have (o
say about this. along with answers (o
these guestions: Does vinyl or alumi-
num siding breathe? How many years

will such material last?—F.l.. Freder-
icksan. Jacksonville, Tex.

Not being in the real estate appraisal
business, | can't vouch for the 25 per-
cent value increase {the figure seems
high. unless your wood siding is in
deplorable shape). But 1 can attest 1o
the elimination of painting. My experi-
ence has been with a siding made by
Mastic Corp.. a subsidiary of Bethle-
hem, South Bend. Ind., 46624-0065
(the numbers are the new zip code),
Although the material itself doesn't
“breathe,"” vapor can pass through at
each of its "T-lok” joints. Mastic Corp.
backs T-lok vinyl siding with a 50-year,
nonprorated limited warranty.

Remember, though, metal and vinyl
sidings are hung in nailing slots, not
nailed tightly. This allows the material
to expand and contract with tempera-
ture changes. Certainteed and Bird &
Son are other vinyl siding makers,

If vou choose vinyl siding, know your
installer. It's very important that he be
familiar with installing composition sid-
ings, (The siding manufacturer may
hawe a list of installers he feels are com-
petent to install his material.) ™

Do you have a home-maintenance or repair problem?
Send it te Homeowners™ Clinic, Popular Mechanics,
224 West 57th St New York, NY. 10078, Leters
cannot be answered individually, but problems of
wide [merest will be discussed in the colwmn. For
mofe home-repair and maintenance help. get PM's
Home Care Guide, $4.95 postpaid. Send your order(s)
to Popular Machanics, Bax 1014, Radio City Station.
New York, NY. 10001,
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New Black & Decker
“INDUSTRIALS”

a 'a .- The Tools Of TheTrades!

Professional Palm Sander
With Dust Collector

We thought the Japanese had built the perfect finishing
sander . . . until B&D showed us this baby! Not only
does B&D's really take a full quarter sheet of sandpaper

. which the Japanese sanders don’t . . . but the shape
fits American hands far better and the clips are much
easier to use.

| You also get a great dust collection system that lets you
. fine sand with your sandpaper, not sawdust. Add these
R e el great features to 12,000 orbits/minute, power to spare,

b |

J double insulation and an 8" cord set, 50 you can work
d

without an extension . . . and you've got a sweetheart of
a tool!

- Quarter Any Standar 9274 - B&D Finishing Sander .......... ONLY $59

e BUY BOTH AND SAVE $19!

These industrial guality Black and Decker sanders and drills ara
already specially priced. But if you order both now, you can save
an additional $19! OFFER EXPIRES DECEMBER 31, 1983,

89894 - Both B&D Sander and Drill . ........ SPECIAL $99

@ You Can Order Tools By Phone
.— CALL TOLL FREE
S & 1-800-321-6840

Ohio Residents Call: (216) 831-7645

"#‘rn. Ric Leichtung, please send ma:

— 9274 BAD Finishing Sander(s) @ $59.,.
— 9282 BA&D W' VSR Drill{s) @859 ..... —
— 9884 Both BAD Sanderand Drill@ %99, .

"»
. .
Professional 38" Variable Speed
- -

IE— Ohio Residents Add 6% Sales Tax
R'emme Dn]'l Shipping, Handling, Insurance __$2.50

Bllil I ,ﬂllhlﬂ S - TOTAL

METHOD OF PAYMENT:

t For hlft Dmy | O Check Enclosed 0O visA O MasterCard

Card #

Here's why this B&D Professional Drill is American industry's
favorite:

Heat, the great destroyer of power drills, is caused by overload.
But the last thing you want to think about, while you're working,
is overloading your drill. So B&D has engineered this model to

Good Thru

O Enclosed is $1.00 Flease send me
your full-calor 1984 Catalog of Fine
Tools PLUS all catalogs and new tool
bulletins FOR THE NEXT TWO

LE'f H'I'U'r i'

e

H‘»—l
Fine

withstand severe overload conditions by shunting the brushes, Toal YEARS.
the proper use of sleeve and needle bearings, and designing in lq'tl-=1-i - O Free with Sander and/or Drill
maximum air flow. LR 1y Purchase,
D-1200 rpm lets you run slowly enough to drive screws or drill Hame
into ceramics, or fast enough for disc sanding or grinding. 3.5
amp motor gives you 5 HP and all the torque you could ask for. Address
Double insulation, 8 cord set, UL listed . . . a tool to depend on!
9282 -BADHR"VSRDril ..oociviiiiniiiini OMLY $59 ! City
State

Backed by our 90 day money back guarantee.

LEICHTUNG% e B

*THE Workbench Cleveland, Ohio 44128

LEICHTUNG g

4944 Commerce Pkwy, Depl. 383PM
Cleveland, Ohlo 44128 = Phone (216) B31-TE45
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PM flew 10,000 miles across the Pacific with
a group of astronomers, gambling we'd see
the longest total eclipse of the 1980s.

asin
r Eclipse

BY DENNIS ESKOW science eoios




n a soccer field at the jungle's
edge in the center of the
universe, the giant known as
Kalau Rau kept a bloody vow and began to
swallow the sun. We watched in amaze-
ment along with hundreds of astronomers
and astrophotographers who had traveled
10,000 miles from America to see the
Grehan Mata Hari Total—the total solar
eclipse of 1983.

It would be the longest eclipse of the
decade—five full minutes of total darkness
in which to photograph the sun's outer
atmosphere and perform experiments. It
also would mark astronomers’ first use of
two important new technologies: Polaroid
instant 35-mm slides and Kodacolor 1000
ASA color print film. But the event's real
significance was in the setting itself: the
Central Java jungle, where Buddhist gods
continue to live out the dramas of a
thousand years and where American
eclipse-chasers nearly lost their biggest
gamble of the 1980s.

Thousands of professional and amateur
astronomers plunked down bundles of cash
to chase the sun, betting they would have
their best chance ever to capture an eclipse
on film. After all, the sun would cross Cen-
tral Java in the middle of the dry season
and during one of the worst droughts in
Indonesian history. Clear skies could be
reasonably expected over the eclipse scene,
a string of islands running west-east from
Indonesia to just off the Australian coast.

On the night | arrived in Jakarta [ was hit

Pt photo: Lest Robinson

We caught the total eclipse on film. Sun's corona
(facing page) is seen at mid-totality. Flattened
light at the poles indicates solar magnetic pull.
In the sequence photos: 1. first contact of moon
shadow on sun; 2. during totality. Bailey’s beads
form at 9 o'clock; 3. solar flares show at 7 o'clock:
4. polar brushes—the wispy light at the flatrened
part of the sun—are seen; 5. "diamond ring ™
affect is recorded as moon’s shadow passes away
from the sun. All eclipse shots were taken with
Polaroid instant slide film, except photos 3 and 5,
taken with Kodak Ektachrome 64 ASA film.
=2 ; Fhotographer Robert Little fabove)is with PM
PM astrophotos: Srience Editor Dennis Eskow (left) and astrono-
Robert Littie, George Keenn mer Fred Espenak in field just before eclipse.
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cultural shock. The air hung hot
humid, heavy with the aroma of

“Pilgrims to Mecca,” explained my
guide, Hapsah Karlono. “They are
going to pray and fast for Ramadan.

As we walked into the torrid night, 1
gazed at the sky and groaned, “It's
cloudy.” Not a star shone. | had spent
nearly 22 hours on a jumbe jet from
New York to Tokyo, then on to Jakarta
and, finally, Central Java.

5

total eclipse. Shadow doesn’t
guite touch. View under shadow
{C} is of black disk surrounded
by a fiery ring or annulus.

“Many pray for clouds,” Hapsah
said.

"To go away,” I nodded.

“No. To stay. The Grehan Mata Hari
Total is bad for luck, maybe.” In an
unorthodox mixture of Islamic, Hindu
and Buddhist myths, many Indonesians
believe the viewing of an eclipse brings
a cursa.

That night [ prayed, too. I hardly
slept. And my stomach turned somer-
saults on the next day's one-hour flight
to Yogjakarta (Johg'-juh-kar'-tuh), cap-
ital of Central Java and Hindu-Buddhist

MOON -

PARTIAL ECLIFSE
[VIEW FROM A) —>

SUN -

COROMNA

TOTAL ECLIPSE
(VIEW FROM B) —>

ECLIPSED —
SUN

AMNNULAR ECLIPSE
[VIEW FROM C) —»

Center of the Universe. There, | joined
a group of eclipse-chasers who were
accompanied by a team of experienced
astrophotographers. The leader, Robart
Little, who was on his 10th eclipse
chase, would photograph the phenome-
non for Popular Mechanics using the
new ASA 40 Polaroid slide filrn. A tour
guide, NASA astronomer Fred Espen-
ak, planned independent research on
the accuracy of eclipse predictions. Leif
Robinson, editor of the astronomy jour-
nal Sky And Telescope, was prepared
to shoot the eclipse with the new, very

POPULAR MECHANICS - SEFTEMBEFR 1983



high-speed Kodak 1000 color film.

Little, Robinson, several other tour
leaders and I huddled in a steamy hotal
room to hash out the options in case of
clouds on eclipse day, now less than
two days away. We had cirrus clouds at
just over 25,000 feet, Robinson had
observed on flying in from Bali. At
15,000 feet he saw another layver of
wispy cirrus clouds. And a deck of
cumulus clouds clung to the top of a
nearby voleano at about 10,000 feet. No
one liked the emerging weather pic-
ture. S0, while some team members
went off in search of weather data, Rob-
inson and | agreed to charter a plane.

It was hard to get anyone to talk
about the eclipse, or to admit to any
angst about the sudden turm of bad
weather. Eclipse-chasers—profession-
gl and amateur—are a breed apart.
Their enthusiasm is so great that they'd
rather surrender their passports than
miss a solar eclipse.

"I'm not sure how many of these ['ve
been to—maybe seven or eight,” said
Erystyna Jaworoswka, a Smith College
astronomer. She said she had come for
the tour. The aclipse itself was just part
of the experience.

“There is little mystery. Man has
photographed every aspect of an
eclipse since the turn of the century,”
Little pointed out. And it was the
ancient forefathers of these Indonesian
mystics who figured out that a total
solar eclipse happens when the new
moon comes betwaen the Earth and the
sun. The combination casts a shadow
on the Earth about 200 miles wide and,
in this year's eclipse, about 2,000 miles
long. The Moslems, who set their holy
months by the first crescent of the new
moon, can predict eclipses accurately.

Experiments during the eclipse

Most of the experiments planned for
the Grehan Mata Hari Total were
important to specialists in the field. By
timing the four major phases or “'con-
tacts” of the eclipse to the split second,
Espenak hoped to contribute new
knowledge on the accuracy of our maps
of the solar and lunar paths around the
sky. The path of the moon around the
Earth is about 5" off the path the Earth
takes around the sun. Only when the
paths intersect at new moon is there a
possibility of an eclipse. At another
location, astronomer Alan Seltzer
hoped to measure changes in the
Earth's ammosphere from the last total
solar eclipse in July 1981. Many people
planned to watch and log changes in
temperature during totality.

On a tour of the Borodupur temple,
we saw a makeshift rampart where
[Indonesian National Television was set-
ting up video cameras to cover the next
day’'s event. It was part of a national

(Plaase tumn to page 54)
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If you're still it's because you
drinking haven't tasted
whiskey gold rum

on the rocks... onthe rochks.

d rum—the

SmDD IEI'HEII'IVE (8]
bou rbons, blends, Cana-
dians, even Scotch. The
first sip will amaze you.
The second will convert
you.

Make sure the rum is
from Puerto Rico.

& : : Rum has been made in
i i 3
A—— "-?H-FH Puerto Rico for almost five

centuries. Our specialized

sk[ﬂs and dﬂdu:ancm have pmcucﬁd rums of exceptional
dryness and purity. No wonder 86% of the rum sold
in this country comes from Puerto Rico.

RUMS OF PUERTO RICO

Aged for smoothness and taste.

For free "Fums of Pueno Rico recipes, wete: Pueno Fican Aums. Dept. PM-2
290 Amnue of Ihe Amencas. NY, MY 100102 © 1982 Gowrnmant of Puerio Rico



CHASING A SOLAR ECLIPSE

effort to keep natives inside at eclipse
time. Even the Indonesian Air Force
planned to send up aircraft to capture
the eclipse. But that meant bad news.

“There's no plane for us,’” Robinson
announced. “They won't let the pilot
fila a flight plan.” But Robinson also
had good news. The weather was
changing, although we couldn‘'t be cer-
tain to what degree.

That night, before dinner, Little let
everybody know our options. We could
get on our tour buses and head out of
the path of the moving weather, or we
could take a ride to the site originally
set aside for our group about half an
hour away. By acclamation, the group
voted to run if necessary, but to go to
the original site if possible.

We started to pack our equipmant for
the moming's journey: telescopes, cam-
era, film, reverse clock drive telescopes
to follow the sun. We packed sheets of
aluminized Mylar to filter out the most
blinding solar rays just bafore and after
totality. (Never look directly at the sun
without protection. Many astronomers
have gone blind ignoring this maxim.)
We also made viewing “glasses.” To
protect our ayes, we stuck two 35-mm
slides with double sheets of exposed

film on a wand so we could hold the
slides to our eyes like opera glasses.
Few people slept at all the night
before the eclipse. Like little children,
they ran outside periodically to catch a
glimpse of any twinkling light.

The shortest night

I caught about three hours of sleep,
then leaped out of bed, showered,
packed and joined the others at the tour
buses just as the sun began to rise. The
clouds were breaking up, and we left
for our original site three hours before
first contact—when the disks of the
moon and sun just touch one another
for the first time. After the first contact,
totality was about an hour away.

When we arrived at the school soccer
field, state police ringed the area to
keep out the locals. Even before the
darkness of second contact—when the
disk of the moon covers the solar disk
and only the sun's outer corona
shows—roosters crowed and birds
flew to their nests.

Totality reduced most of us Ameri-
Cans to a very primitive state of mind as
well. The day turned not to night, but to
something quite different. A golden
darkness drenched the land, giving ita
copper tint, and the corona glimmered
around the darkened sun like an obsid-
ian marble set in a ring of fire. Some in

the party let out primal screams, othars
applauded.

I trembled and felt tears of raw amo-
tion well up inside. The universe was
open before us for a brief instant, and |
was privileged to watch. The Polaroid
photos taken by Little were literally an
instant success. He had shot the low
ASA film at exposures ranging from %
second to 4 seconds. The results were
impressive.

Some photographers complained of a
jiggle they felt at mid-eclipse. Later we
would hear a report from the Indonesia
geological service of an earthquake off
the Java coast that measured 5 on the
Richter scale. In addition to the astro-
photos, the Polaroid was useful for
scone-setting shots. The low ASA was
manageable, if you had a good camera.
We used a Nikon F-3 manually,
mounted on a tripod.

No one tried to hide the emotion that
comes with this kind of victory. There
were tears and hugs and promises to
meet again for another solar eclipse,
perhaps the total eclipse of 1984, which
will be seen over New Guinea, also in
the South Pacific.

The giant, Kalau Rau, had been driv-
en away. Indonesians had done well,
for he will not return until the next Gre-
han Mata Hari Total, scheduled owver
Indonesia 250 years from now. ™

ALOE IN A
SHAVE CREAM...

IT'S A NATURAL!

AND THERE'S EVEN MORE...

NOW EVERY COLGATE
INSTANT SHAVE HAS A
NEW RICH THICK LATHER.
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THE LIGHTER YOUR BOOTS

THE LONGE

YOU'LL LAST.

Take a load off
your feet.

Untl now, the only way -
you could tell if your ba ot :
was tough enough to =
take a long hard day of *
work was to buy the =8
heaviest boot you could ™
find. It got the job done,
but it also left you tired %
%r'hur head toyour %
. That's why we :
Ewlt a {Thc:le new}ime th s
eavy uty, yet ightweight
edy Work- lJfESq"
Boots tough enough
to take it, but com- e
fortable enough to -
let j.rou go home with —
— .4 3 bounce
left in your
step.

aned cowhide we can
ind, and specially treat it

to resist everything from
water to acid.
We couldn'’t make them

any tougher. So instéad,
we ve made them a lot

""" lighter by using the
same super tough sole
Elam.r?m;:u dil ]'{t].ul scale shows actual weight, hmﬂter'i—?il We}lulﬁilmg{glro
accurate ounce, . an uty of o g tE'l
We couldn't make These Powerthane™ soles
them tougher, so we are up to 55% lighter,
made them lighter. and still give you all the Sl
Our work boots have abrasion resistance, &
always been known for slip resistance and
toughness. That's because long tread life

we start with the finest, full you need,

C 1981 Walvesioe World Wide, fng , Pugidesd. ME 45351

The sole difference

is comfort.
The microcellular compo-

B sition of our sole material
L is what makes the differ-

~ ence. In a microscopic
“view, you can see that

¥ the material is permeated
y with airholes that lighten
‘Itsi weight while also help-

. ingto absorb shock. In
, you're walking on

a cushion of P

ect CoOm- jpei
ination of
dependable ) ¢ Tt
t{}]_l hn{—:ss Mtrns::api View
and incredible comfort.

Boots that live up
to their name.

When you make boots for
people who wear them
to make their living, like
we ve been doing for over
75 years, you learn a thing
or two.

You learn to make boots
that look good, feel good,
and last a good long

time. And, you learn not
to put your name on

anything less.
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AC-Delco gives you
the right gear while your car
gets the right parts.

The right battery. The right filters. The right plugs. For
just about anything that moves, AC-Delco has the right part.
And now, when you buy any AC-Delco part at the usual
price, you can get a terrific deal on “The Right Stuff

Collection”

Right out of the pages of World War I1. There's never
been & gollection like it before. And for a very good reason.
Test pilot Chuck Yeager — who was a decorated World War
II fighter pilot before he broke the sound barrier in
the X-1 rocket plane — helped put it

all together.

The collection features authentic World
War II design, and everything is of

high quality. And as an added touch, sach
item bears our exclusive X-1 r
emblem — embroi-
dered on the cloth-
ing, stenciled on
the sunglass case.
The X-1 emblem
will be a sure sign to
everyone that you know
what's “the right
stuff” And that you
also know AC-Delco
is the way to go for the right parts

(A) Fllot's A-8 Leather Jacket. Identical tooriginal in all

datails. Ofl-tanned naked calfskin leathers. Lining: 65/35 i h.ﬂ:hnn ut m AC-Delco product _}
polycotton blend. Enit trim of nylon serylicblend for | gualifies you for this offer. |
durability. | Include proof of purchase with order. |
(B) Pilot's Goverall, 50/50 cotton = Namna I
polyester. Updated with front zipper and I Address
VELCRO® closures on all pockets and I City Btate Zip
., Waist. Chest pen slot in breast pocket. I Price | Quy | Size |  Total
(C) TankCommander's I {“E""””‘i““‘h;; 2
mokat — Siwss 34 38,
;l.ch;. Warm, lightweight. | 40,42, 44, 46, 48,50 13500
hell: 66/35 (B Prlct's Coverall® § 4400
Eﬁﬁf“ﬁi}“ﬂ;ﬁg (£) Tark Commander's
; : melton Jatket’ § 6200
wool. Brass zipper. (D) Flight Vest” § 3800
Kﬂi‘gj’:’;i‘; ?ﬁ'ﬂﬁr (B)AvistorBunglasses | § 20.00
*SIZES: 8-M-1-XL
durabilify. All sizes are men's sizes Bubtotal !
4% Michigan Sales Tax
{Michigan residents only) P —
(Price includes shipping UFS)
Grand Total
{ JCharge it Pleass charge to my credit card acct, I
re: JO0O 000000000000
(D) Fight Vest. i { )BankAmericardVISA® ( )MasterCard™
8hell: military { )Amerisan Express® Exp. Date
gpecification nylon flight satin, (B) Aviator Bunglasses. Bignaturs
Lil'ﬂngf survival Urmﬁ n‘!f].ﬂn. Bausch & LQI{'}b ui;ﬂiﬂuﬁ:ﬁiﬁ é’iﬁi:ﬁ Offer !md mmgh i3 1/84 or while Eu‘p‘pueﬂ
Epaulets. Cigaretie/pen onrefle : last. Void where prohibited by law. Offer valid
pﬂﬂkﬂ.tn. Enit trim is nylon frames. Cage included. in U.8.A. only. Allow 4 to 8 weeks for delivery.
acrylic blend for durability. Check or money order only — no cash. Make
payable to — and send to — THE RIGHT
BTUFF, MICHIGAN MAILERS, 222 South Elm,
Lﬂwnssn MT 48867 3
- N
- O (NER| &~
. . Deloo
GENMERAL MOTORS CORPORATION
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Closet from a kit

Here's a quick. easy and inexpensive
way 1o add storage space. Affordably
priced at $608.95, the Sturdi-Craft parti-
cleboard wardrobe unit shown (Model
WR-912) comes in kit form. It mea-
sures 20 in. deep ¥ 36in. wide % 72in.
high. This piece is one of many kit mod-
els sold through Sears, J.C. Penney and
home centers, For details, contact Stur-
di-Craft, 200 Boylston St, Chestnut
Hill. Mass, 02167 —H. W,

took about 30 minutes. Note the door
suppart while the hinges are installed.

Built from a kit, the wardrobe cabinet

shown is one of many models available.

Rental industry caters
to do-it-yourselfers

The 27th Annual Convention and Bent-
al Equipment Show was attended
recently by our man in Atlanta, John
Gaynor. He reports that the conven-
tion's vastness—over 5,000 rental peo-
ple viewing 200.000 sq. ft. of exhib-
its—attests to the growth of the rental
industry today. The first convention in
1957 had 53 members and attracted
100 people. Gaynor reminds us that,
“Although there’'s no equal to owning
your own tools, there are times you'll
need a rarely used tool for a one-time
job and that's where the rental industry
comes in."'—J.T.

Pumping kero

Despite all the commotion over kero-
sene heaters, many homeowners—
myself included—find these auxiliary
heaters a satisfying way to save heat-
ing dollars. Mow, some manufacturers
are producing equipment to make ker-

58

This handy tool pumps or siphons kero-
sane neatly from & drum directly into ker-
osene heater or an approved container,

osene heating safer and more pleasant
to handle.

The Lift/Siphon pump, by Beckson
Products Inc.. Box 323. Clinton. Conn.
06413, fits onto any 30- or 55-gallon
drum with a 2-in.-dia. bung opening to
make transferring fuel easy and safe
It's $18.50 through industrial supply
houses or from the maker.—H W.

All pumped up

This top quality polyethylene sprayer
from Melnor Industries, 1 Carol Place,
Moonachie, N.J. 07074, is about as
handy a compressed-air sprayer as [
have ‘ever used. The rig comes with
two nozzles, small for superfine mist to
jet stream and large for mist to super-

Model 80 sprayer (inset) has a 1 %—gaﬂm
operating capacity. The carrying handle
tilts to one side to permit pumping.

distance jet stream (for spraying trees).
The 1%%-gallon operating capacity
sprayer shown here (Model 80)
costs $44.99 You can also get a
2%-gallon sprayer (Model 92) for
£4099 —H W,

UPDATE

Included in The PM Workbench in June
1083 was an itemn about a solar-powared
radio.

We recently learned that the company
selling the radio, the Homesteaders Ware-
house, Roseburg, Ore,, has gone out of busi-
ness. All orders that have been sent to this
company will be returned to sender by the
post office.—J.T.

If you've come across @ new product with some
special foatures, lat us know about it. Write ta PM
Workbench, Popular Mechanics, 224 Wes 57th St
New York. N.Y. 10018
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Phone Extortion

Let’s put the screws to our phone suppliers on a terrific long range cordless phone with a
novel new consumer buying tool called GREED!

I's awar, The major phone suppliers are
each desperately trying to lock up big ar-
ders. And now, we've devised a plan to
take advantage of their greed.

Togetherwe can apply enough pressure
to get you a super high qusality cordless
phone with a range up to 700" for just $79,
And, hopefully we'll make a good profit for
ourselves, But, there's a problem,

TIGHTEN THE SCREWS

Befare | tell you all about the great fea-
tures and sound of the phone, let me ex-
plain just how we plan to deliver these
phones for such an admittedly foolhardy
price. You see, it's callad extortion (legal
definition please) and it works like this,

There are two large phone companies
that are trying to get DAK's phone busi-
ness, To be perfectly honest, the quality,
guarantee and sound are 5o close that we
couldn’t decide batweean the two.

Even their prices are close. So here's
what we did. We got quotes from both of
them for 5,000, then for 50,000 phones.

And, here's what we decided. As you
place your orders, we'll offer each of the
two companies a check (cash in advance)
for the number of phones we need.

The company with the lowest price of
the day will get that day's order. You see,
your orders give us incredible leverage.

Usually we buy just one phone from one
supplier. Unfortunately once thay have a
contract with us, they have no incentive to
lower our price. And, at our costs today, we
really can't come out at only $79.

SAFE INVESTMENT

Don't worry about your $79. DAK is a
large company. If this plan to sell 50,000
phones fizzles out, we'll still be OK. Plus,
DAK doesn't even charge your credit card
until after we ship.

And most important. Each phone will
come to you in its factory sealed carton,
and will be backed by the manufacturer's
standard limited warranty.

Finally, you won't be getting a cheap

stripped down phone. We aren't dumb.
We picked the phones we wanted before
we got the quotes. So, nobody can make
any changes to come out lowest.

And frankly we'll get 50,000 of you new
customers|we have 290,000 now) to send
our 68 page electronics catalog to, So,
even if it does fizzle, we're sure to get an-
other chance at you later,

A GREAT LONG RANGE PHONE

So, now let's see if this is really going to
be a stripped down low quality phone.
Remember, each and every feature | de-
scribe appears on both phones. And, if for
some emotional reason you want to spe-
cify which phone you want, no prablem,
I've got a way for you to do that too.

Imagine walking from reom to room in
your hame talking on the phone. You'll go
out and get the mail, walk over to a neigh-
bors or work in the yard or the garage.

It's a superb personal security device.
You can instantly call a doctor or police
from anywhere you happen to be,

And, if you are needed at home, no pro-
blem. There's a page button on the base
that beeps you at the handset which then
becomes a wireless intercom.

Cordiess phones are a great combina-
tion of posh luxury and life saving utility.
NO INSTALLATION

If you can plug in a lamp you can install
yvour new cordless phone. Just plug in the
madular phone plug and the AC line cord,
then start talking. The phone uses univer-
sal pulse dialing compatible with both ro-
tary dial and Touch Tone® phone lines.

LOADED WITH FEATURES

Look at these features.You'll have last
number redial to redial busy numbers. And,
an LED on the base shows when the unit is
charging or when the handset is in use.

There's both a standby/talk switch and
a power off switch so that you don't have
to return the handset to the base when you
aren’'t using it

Andwhen you do put the handset in the

base, its heavy duty NiCad batteries re-
charge automatically, and a security sys-
tem protects your base station.

Ifyou're adjusting a TV antenna, the per-
son at the base can talk to you using the
intercom feature and any of your regular
house phones, So, you'll have a cordless
intercom, with a range up to 700 ft too.

The two companies that we are trying to
‘eatort” our low prices from are Computron,
and U.S. Tron. Even their names sound
alike. Both phones are backed by a manu-
facturer's standard limited warranty.

TRY TOTAL PHONE FREEDOM
RISK FREE

Experience the thrill of total phone ffee-
dom as you roam throughout your home,
yard or even a neighbor's house. You'll
never have to ‘run for the phone” again.

Try a cordless phone in your own home
risk free. If you don't find the luxury of talk-
ing from wherever you are 100% enthrall-
ing, just return the phone to DAK in its
original box within 30 days for a refund.

To order a long range full featured cord-
less phone risk free with your credit card,
call toll free or send your check for the "ex-
torted’ price of just$79 plus $3.50 for post-
age and handling. Order Number 3700, CA
res add 6% sales tax,

If you have a particular love for either
phone, you can have your choice for just
%89 plus $3.50 for postage and handling.
To order the W.S. Tron, use Order Number
8701, To order the Computron, use Order
Mumber 9702. So. you'll pay only $79 if
the choice is ours, or $B9 if it's yours.

DAK
J NOUSTRIES. NCORPORATED

TOLL-FREE 1-800-423-2636

I busy, after hours, on weeskends or in CA

CALL TOLL-FREE. . .1-800-228-1234
10845 Vanowan St., N. Hollywood CA 91605
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y Vacuum . . . And More

Vacuum parts (top) include Handi-Butler
group of accessories. Vac's driveshaft is
exposed when cleaning head is off.
Above: flexible shaft, chuck. sanding
disk, buffer, polishing pad, compounds.

The Kirby is a versatile vacuum cleaner
with numerous options. The basic unit
is a powerful upright cleaner which
converts 1o tank canister or handy
shoulder-strap portable modes, Option-
al accessories include the Renovation
Group and the Home Turbo Group—
an orbital sander that removes its own
dust. a scrubber, a polisher and mas-
sager. You can even buy a barbering
attachment. The Handi-Butler Group
shown has attachments that you can
use for disk sanding, buffing, polishing
and drilling
Kirby Co., 1820 West 114th 5t
Cleveland. Ohio 44102, manufactures
the vacuum cleaner. Suggested retail
price for the basic systemn is approxi-
mately $550. Accessories are exira.
— Rosario Capotosto

Close-up photo of buffer in action. PM
tester found this to be a guality toal

&0

Using the flexible shaft for a workshop
drilling task. Chuck’s capacity is Y in.

——————
ESCORT WINS AGAIN!
JULY 1883 BMWCCA ROUNDEL TEST

|- e fiter (ST/0FF) ESCORT is simply outstanding.

.. unit decreased non-police alerts by over 90%.
... 4 price far below thal of many other detechor umils
The ESCORT simply keeps getting hetter”

e ——)
ESCORT WINS
MAY 1983 CAR and DRIVER TEST

‘The Escorl looks 50 comfortable, contented, ang
familiar at the top of the heap that it's hard 1o see
that somathing new and Special has been added. .
live with @ mew Escont for @ while and youll reaiize
it has avanced néw cinciey that Showld go down 25 3
genwime braakthrough.”

r——————
ESCORT WINS
MOV 1882 CAR and DRIVER TEST

‘The Escort, a perenvial favorite of these hack-box
comparisons, is sl the best rader detector mongy
can buy The Escort is a quality pigce of hartware,

T
ESCORT WINS
DEC 1981 BMWCCA ROUNDEL TEST

‘The Escovt s a highly sophisticated and sensitive
defector that has been steadily improved over the
years. .. In lerms of what all it does, nothing else
comes close

- — —__ 1
ESCORT WINS
SEPT 1880 CAR and DRIVER TEST

‘Ranked accoring fo pedformance, the Escort i5 fiest
choice... The Escort boasts the most careful and
clever planning, the most pleasing packaging. and the
mast solid construchon of the ot

.
ESCORT WINS
MAY 1980 BMWCCA ROUNDEL TEST

‘This il .. consisiantly outperformed the obfer prog-
bots and fs the standard fo which the others are
compared. I you want the best s 15 it Thers (s
nofhing eise iike i

O
ESCORT WINS
FEB 1879 CAR and DRIVER TEST

"Only one model. the Escort. by stood owt from fe
fast. .. once you Iy the Escort, all the rest seem a
bit prienitive. In no test did any of the offier defectons
E¥en come close”

t?

Talkback e catia

Tume in

America’s Mew Weekly Satellite Call-ln Comedy Talk Show,
VM Grdede i morsher. i how i fo suseal el peple
ang uanliy et kel ftrene B disten . The Wall Sirect Foumal )

sanday evernings on public radio gatioms. Cheek bcal i rngs.
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“A GENUINE BREAKTHROUGH”

I! you keep up with magazing tests, you know that
ESCORT does more than just outperform other radar
detectors. In its most recent evaluation. Car and Driver
concludad: “The Escor! racar oelechor is clearly the
leaer in the figld in vaive cusfomer senice and
performance.. " But performance, a5 measured Dy
warning distance, is mof the new boeakthrough. Afer
all, ESCORT has been beating all comers since its
introduction in 1978

Now There's More To It

While long detection range is obviously essential it
does nofhing 1o solve a problem that has cropped up in
Ihe fast year. In fact, increasing range by itself just
makes the problem worse. If you already have a good
superheterodyne unit, you know what we mean. A new
generation of imported detector fransmyts radar signals
and can set off your unit as far as a mile away. The
longer the range of your unit. the farther away you find
them. As Car and Oriver pointed out last November
“Singe there are far more defectors on the road than
police radar units, infgrference.  cowld become a
genuing nuisance”

Low Level Contamination

At first It was just an imitation. At least ESCORT
owners had a way of distinguishing the polluters from
the real thing. Our unique audio waming ditferentiates
between the two police radar bands: it “beeps™ for X
band and “braps” for K band. The polluters™ trashy
signals trignered both warnings at once, and made a
new sound— different than the sounds lor police radar
(The rest of the industry didn't even know there was
A néw proflem. Their detectors were making the sama
sounds as always, just more often,)

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

Pollution Clean-Up
The problem required an entirely new apreoach. Examining
the interference Iroem these Imports, our engineess dis-
covered a subtle difference between their signals and
those of police radar, even though they were on the
same frequency. The solution, then, was to design new
gircuitry that would reject the poliution while —and this
was the hard part —maintaining ESCORT's industry-
leading response to pulsed and instant-on radar, We
named it 3T/0/F™ (STatistical Operations Frocessor)
and it consists of a CMOS digital processor with built-
in memory, ST/0/P is not simple, and it's not cheap
But it is, imour opinion, the most important breakthnough
in radar detection since superhateradyne. Car and Driver
would seem 1o agree. “Now all the worids Radio
Shack defecm.rs can hum nght by your car in fulf
micfowave broadcast mode
and your Escort will sit on
your cash 25 poltely and
siently as a canary-fed cat”

o ——

THE RADAR
DEFENSE

\ KIT

Peace of Mind

With 3T/0/PF, we've put the complicalions Pecessary
to cope with today’'s radar problems inskde — where they
work automatically, Just install ESCORT, plug it into
your cigar lighter. and e it on, ESCORT does the
rest If you encounter a signal from a “polkuting detector,
ESCORT keeps quiet while maintaining its lookout for
police radar, I the signal is the real thing, ESCORT
immediately alerts you both awdibly and visually. And,
unlike other detectors that keep you guessing about
the radar's location, ESCORT's signal-strength meter
moves upscale as you approach and its variable-rate
beeper/brapper pulses faster, You get the full story,

FOR ESCORT OWNERS OMLY

The new ST/0/P technoiogy incorporated in all rew ESCOATs Is
adaptable to all ESCORTS fnom geridl nombar 200,000 1o 392953
The "ST/0/P Retrofit costs §75, and mcledes adding the ST/0/P
digital circuitry with memosy and totafly retuning and realigaing
the: unit The ESCORT'S one yenr Gemited warranly will also be
exiemded i0 3 date one year afer the comvession. and of course
the shepping casts b ratum the omit (o you &8 included

Fo insare efficient and prompl service, we will use a 5pecial
resersation system hor scheduling the “ST/0/P Retrofl Senvice
D0 NOT SEND YOUR ESCORT. Bed phaase send a caid or leler (na
phose calls please) wilh you name, addiess. and senal numies
10 1h folowing Specidl processing addness

ST/0/P Resarvations. P.O. Box 278, Mason. Ohio 45040
We =il then send you @ special shipping babel and details on how
and when you can send ws your ESCOAT

—CAR and DRIVER

It's Simple

If you want the best. there's no reason to look anywhere
glse. But don't take our word for it. Try ESCORT af no
sk, Open the box, install ESCORT on your dash or
visor, and take 30 days to test it. If you're not absolutely
satisfied, we'll refund your purchase and pay for the
postage costs to retum it. You can't lose. ESCORT is
sold factory diract, so knowledgeable support and pro-
fessional service are only a phone call or parcel
delivery away. And we back ESCORT with a full one
year limited warmanty. Order today and let ESCORT
change radar for you foreves

Do It Today
i's easy io order an ESCORT, by mail or by phone

By Phone: Call us toll free. A member of our
sales stafl will be glad lo answer any quas-
tions and take your onder. (Please have your
Visa or MasterCard at hand when you call),

CALL TOLL FREE. . . . B00-543-1608
IN OHIO CALL. . . . .. .BDOD-582-2696

By Mail We'll need to know your name and
stregl address, daytime phone number, and
how many ESCORTS you want. Please enclose
a check, money order, or the card number and
expiration date from your Visa or MasterCand,

ESCORT (Inchedes Everything)... $245.00
Ofio residents add 513 48 sales fax.

Speedy Delivery
I you order with a bank check, money order,
credit card, or wire transfes, your order is pro-
cessed for shipment immediately. Personal or
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 868

One Microwave Plaza
Cincinnati, Ohio 45242-9502
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he red, white and blue F-16

shakes the desert sagebrush

as it zooms by 300 feet over-
head at just under the speed of
sound. Precisely 4,000 feet from the
long runway, Air Force Capt. John
Bostick brings up the nose abruptly
in a maneuver that takes the war-
hird into a steep vertical climb. Five
G's of gravity claw at every part of
his body. At 6,000 feet he kicks the
F-16 into a helix of tight vertical
rolls, spinning like a top as he heads
for the sun. Bostick flips on the
smoke generator and a white spiral
marks his trail as the plane itself
vanishes from view, engine roar-
ing, intake shrieking.

Yes, the Thunderbirds are back.

A year and a half after five mem-
bers of the Air Force precision
flying team were killed in two sepa-
rate crashes, the slower, less spec-
tacular T-38s have been replaced
by six combat-ready F-16s. And in
fact, except for the team command-
er, the whole crew is brand-new to
the air show scene.

Bostick, a lean, articulate 31-year-
old, likes to point out that the
corkscrew trick couldn't have been
performed in a T-38. Not enough
power. But the F-16 uses only 60
percent of its full power potential
to get into the impossible climb—
impossible for anyone not flying an
F-16, that is.

The January 1982 crash that
wiped out the old team occurred in
the performance of a fairly routine
stunt called the line-abreast loop. It
required the four T-38s to loop side-
by-side just above the ground, But a
loose bolt got lodged in the stabi-
lizer of the lead jet and the closely
following team members followed
the leader as his craft slammed in-
to the ground. All four were killed

on impact. A fifth team member
had died during an exhibition the
previous fall.

Following their debut perform-
ance earlier this year, the new
Thunderbird pilots acknowledged
that the memeory of the incident
still bothered them. Bostick, who had
known the four killed in the loose-
bolt incident, said that perform-
ances kept the memory fresh, But

a3

NEW
THUNDER
FOR THE

DERBIRD

Even the memory of a tragic crash
can’t keep the Air Force Thunderbirds down.
Now they’re flying supersonic F-16s.

BY EDWIN KIESTER JR.

PM phote: Michasl Huringer




The jets start rolling left at about 2,000 feet,
maneuvearing into the diamond formation at 400
knots or maore. Then, as the speed is reduced,
the F-18s turn upside down in the diamond.

Y At 300 fest and
. 410knots, the he stood proudly by his craft and
I X g his teammates.

sharply. The jets

soar. pulling 3G, "If your best friend is killed in a

or three times car, it doesn't mean you'll never
the Earth's drive a car” the soft-spoken Ken-
gravicy. tuckian said. "You go on flying in a

very professional and safe manner.”

Safety is one of the features the
Air Force points to with pride re-
garding the F-16. The froni-line
supersonic fighter is a multirole air-
combat jet and attack craft, with
a powerplant that can kick up over
23,000 pounds of thrust with the
afterburner on. Besides more-than-
needed power, the craft is con-
sidered one of the most maneu-
verable in the NATO fleet. The
cockpit is built to hold the pilot com-
fortably in his seat through 8 Gs.
And the control stick 15 a force-fead-
back type, one which moves the

craft in the direction of the stick
according to the force exerted by
the pilot. It all adds up to a jet that
can run through the most difficult

maneuvers with aplomb.
5till, as safe as the aircraft is, and
as experienced as the team mem-
bers are, the Air Force took no
chances in preparing for the Thun-
derbirds’' comeback. Maj. Jim Lath.
am, a former Thunderbird wingman,
was picked to command the naw
unit. A call went out for volunteers.
Thirty Air Force pilots, each with
over 10,000 hours of logged air
time, applied. Latham personally
screened each candidate, taking
him up three times in a two-seat
F-16B to check out the candidate’s
flying skills. As each man was
selected, he participated in the
screening of the rest. Some of the
{Flease tum o page 134)

World-Class Aerobats On The Scene

T N O

Like the Thunderbirds, aerobatic teams from
other countries and other service branches
are making the rounds of air shows through-
out the world. An A-4 Skyhawk (above)is one
of the U.5. Navys Blue Angels.

Canada% Snowbhirds (above)
fly CT-114 Tutor training jets.
Japans self-defense force
flias a team called the Rlue

Impulse (left). Its craft are
Miczsubizhi T-2a trainers.




) From their final diamond for-
mation at 2,500 feet, the jets
go into a sharp dive and gravity
goes down to near weightless-
ness. As they near the grand-
stands, the F-165 make a turn
past the crowd at 300 feet.

Britain's

Red Arrows
{left) pilot
Hawk T-1s.

The Nethear-
lands uses only
a soloist in an
NF-5a Tiger
{below).



I-.; : NDt EHHDES nc}t kayaks‘l‘ butuﬁl ]Ia IEWF\EI"E |n betuh‘EEn And '!"I e '# ' ':‘
' ; . 2 e - ‘e st iug
| k Enr IN NEL ’ e
_ oo J;- X .r.' A
s . N ' d

e ._ e B’ .

AE2 2
q

Thus overhead shot highlights thin

¥
. shape of rowing shells. Unlike a
‘ 2 rowboat, which has a stationary seat, '
\ 4 a shell has seat that moves as you row. '.
i ¢ .
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owing is the world's best exercise,
even better than jogging. That's
what its proponents claim. And they
may be right. An estimated 60 percent
of those who row for fitness are doc-
tors.
Serious rowing is done in specially
designed, fine-ended craft with a slid-
ing seat, and with long, dished oars piv-
oting on outriggers.

Rowing does not leap out and
announce itself as a sport for the
masses. And it won't—at least not until
somebody figures out a way to get
about B0 pounds of hand-laid fiber-

glass, plus the associated fine-tolerance
hardware, down to the price of a pair of
running shoes. But it does offer a rou-
tine that involves much more of the
body’'s skeletal musculature than most
other popular activities. Racing oars-
men, whether handling sculls (two 9.5-
foot oars) or sweeps (a single 12-foot
oar), are said to expand more energy
per unit time than competitors in any
other sport.

The prospects of exercise alone, no
matter how beneficial or exhilarating,
wouldn't move most of us to invest as
much as several thousand dollars in a

Alden’s 16-foot
Ocean Shell has a
25-inch beam. Like
maost recreational
shells, it is made
of fiherglass.

PM photos: Frank Lusk
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# A rowing shell can be carried

classic wonden racing shell. It is called
a shell for good reason—if you're not
careful, you can easily put your foot
through the bottom.

The traditional racing shell is about
the most elitist piece of sports equip-
ment aver devised. Yet a few pioneer-
ing designers have managed to adapt
the concept into a “'fithess machine" for
the mass market, At between $1,100
and $1,300, there are a half-dozen rec-
reational (single-scull) rowing shells
that meet these basic requirements:
rugged enough to withstand the nov-
ice's inevitable collisions with piers,
buoys and other watercraft, and some-
how packing near-world-class spead
potential into a garageable, cartoppable
(18-19 feet long with an average 2-foot
beam) hull, even though it may double
the weight of a competition shell.

The speed potential is important.
World speed records are established at
2,000 meters, about a mile and a quar-
ter. While Olympic “eights" can sprint

{Please turn to page 136)

PM's boating editor rows
Small Craft's Warning (al-
s0 opposite). Seat (above)

easily by two persons. This is
R.E. Graham’s 18-foot Trimline.

It weighs 64 pounds and is car-
toppable. So are other shells.

&7



BY GARY WITZENBURG pereoiT auta EDOR

appily for all of us, not much of George
Orwell’s prophetic doomsday prose has
come to pass. But, amazing as it seems,
1984 is here, especially in Motor City, where they've
been working on 1984 since 1979,

And what of the ‘B4 cars? For one thing, high tech
and muscle are in. Dull is out. Almost every car-
maker is on a youth and performance kick. Cars are
fun again, and even the lowliest sedans in the line
are being infused with new trim and more power to
make them more fun to drive.

Every carmaker is stressing the high-tech nature
of his offerings. New lightweight materials, new

S Thisis.the year that we've all been
waiting for: Now, the home team
goes on the offensive.

electronics, new engines, new body construction
processes, new aerodynamics, new, new, new.
There's no gquestion that Detroit was stung badly by
the import invasion and they're fighting back with a
vengeance, mustering every weapon at their dis-
posal to make guality, exciting sutomobiles that will
appeal to Americans,

The 1984 new model crop is one of the heaviest in
years. In fact, Chrysler is introducing more new cars
in "84 than in any other year in its history. There are
s0 many new models this year that several of the car
companies have split up their introductions. Rather
than hold the information for a later issue, we're
splitting up our coverage, too. You'll get the earliast
reports from Chrysler, Ford and Pontiac this month,
and more from all the General Motors divisions, Ford




and Ammimﬂuminmxtmmamsun Here's
whatwewgutsofu. 'k
Pontiac
The mmﬂm ﬁem 2M4, America’s first mid-
engine sports car. It is probably the most innovative
automobile ever mass-produced in America, built by
possibly the world's most unique and advanced pro-
duction process.
Pnnmmmmmahnwmwuhing for a two-
seater sports car for over 20 years. But there wasn't
enough of a market, Mﬂi&, nmi Corvette had part
.uﬁtmmbﬂ
&mhﬂmn&nﬁmmm with the

troubled U.S. auto industry just barely beginning
mm“&umimmmﬂumpinmudm

First of the showroom stoppors
for the model year come from
GM and Ford. Pontiac makes
history with che first mid-
engine sports car from Detroit
The two-seater Fiero began as
a doodle for a high-mpg com-
muter car, but with its great
looks and Pontiac’s plans for
high-perf parts, it'li be a

hot one. Ford s Escort and
Lynx get a turbo for ‘84, and
the all-new Mark V11 is slip-
pery as can be with a Cd of 0.38

MERCURY LYNX TURBO

history, Pontiac finally has its sports car? Because
originally, according to Hulki Aldikacti, the project
manager who brought the Fiero to life, the Fiero was
proposed to GM management as an inexpensive two-
seat economy car. A commuter car. The pinstriped
bean counters bought it and the Fiero was on its way.

Surprisingly, the P-car, as it had been designated,
began as a front-engine, front-drive design. But that
made its nose too long and high. So they turned the
fwd power train around 180° and shoved it in behind
the seats. This mid-engine configuration also opened
the door for much higher performance and handling
possibilities.

With visions of mid-engine race cars dancing in
their creative heads, Pontiac's project team de-
signed a racer-like structural space frame around a



Fwd Chrysler minivans weigh 3,000 pounds, have a top GVW of 4,600 pounds.

driver and passenger. This not only
protects them, but also forms the ba-
sis of a unique driveable chassis, in-
dependent of the body skins, to which
all the suspension, power train and
other components are mounted. Much
of it is high-strength, lightweight
steel, with corrosion-resistant galva-
nized steel used in key structural ar-
Bas.
The strut rear suspension is basi-
cally the X-car front arrangement, but
upgraded to later A-car (Celebrity,
6000, Ciera, Century) specifications.
For the front, the GM T-car (Chev-
ette, 1000) upper and lower control-
arm front suspension system was cho-
sen for its good geometry and com-
pact, low-profile dimensions. Rack-
and-pinion steering to enhance the

steering response and handling, and
lightweight, power-assisted, alumi-
num-caliper disc brakes are fitted at
all four corners.

Plastic body skins are used because
they don't rust, they're resistant to
minor damage, and they're easy to re-
pair or replace. Also, the tooling is
cheaper for a relatively low-volume
car. The Fiero's horizontal panals—
hood, headlamp deoors, roof, upper
rear quarter panels and decklid—are
stiff sheet molded compound (SMC),
while its more vulnerable vertical
body parts like front and rear fascias,
front fenders, doors and lower rear
guarters, are flexible, scratch- and
dent-resistant, reaction-injection-
malded (RIM) urethana.

Because of the car's short tail and

upright rear roof, its drag coefficient,
0.377, is good, but not spectacular,
Pontiac’s designers experimented
with slicker fastback and bubbleback
designs, but ran into problems with
rear visibility, cooling and engine ac-
cessibility. So the design was left
pretty much as you see it, except for
refinements by chief Pontiac designer
John Schinella and his group.

The interior design is aircraft-in-
spired and driver-oriented, with a
free-standing instrument cluster and
fingertip location of major controls.

Centered in the easy-service instru-
ment pod are rectangular temperature
and fuel gauges flanked by the large,
round and easily readable electric (no
clumsy cables) tachometer and speed-
ometer. A voltmeter sits inside the
tach, so all that's missing is an oil-
pressure gauge.

Enough background, How does it
work?

Styling judgments are subjective, of
course, but we think Fiero's looks are
superb. It makes Fiat's mid-engine
X1/, which we've always liked, look
like a rough-hewn block, puts Maz-
da’s nice but plain RX-7 on the trailer
and blows Nissan’s overdone 280ZX
and Mitsubishi’s clumsy Starion clean
into the weeds.

On the negative side, what look like
quarter windows are really black plas-

CHRYSLER LASER

Chrysler Laser and Dodge Daytona are
showrpom stoppers for ‘84. Fwd sports
cars feature a fusl-infected, turbo-
charged 2. 2-liter Four rated at 142

hp. Reliant and Aries two-doors,
four-doors, wagons have lots new,
including Mercedes-like grille.




tic panels, and the lack of any real e : ' 4
glass there creates a visibility prob- ‘Bo  CHARGER '
lem when merging or changing lanes. J 2 W |
There's a rear quarter vent for carbu- f
retor air on the driver's side, but no
matching one on the other flank. The
function-oriented Pontiac designers /
couldn't see installing a fake one. /
And the pop-up headlamps, which
rise to legal height like twin E.T.
heads from the ultralow hood, look
pretty awful in their up position.
Mechanically, the car that Pontiac
cleverly convinced the corporation
was a sporty commuter has not quite  [REazLAE

completed its conversion to serious  NEWY FII(EH!
sports car. Beneath Fiero's smashing ﬂTIJ'HEﬂ
body lies a surprisingly good suspen- -

sion. But behind its seats sits an an-
cient aconocar power train.

It's not Pontiac’s fault. The prob-
lem lies at GM's corporate head-
quarters, where shornsighted deci-
sion-makers have refused to step up
to the need for modern, high-revving
engines and decent, five-speed manu-
al transmissions. The old 2.5-liter
e SO N SO o, S Dudg'ﬂ Charger and Flymouth Turis. the sporty hatchback based on th

peed & ¢ : an oL mo are the § coupas on the
'SBCI x_;;ﬁ-ﬂﬁhii;h:;ﬂ?lﬁ;nﬁ; fwd Dodge Omni and Flymouth Horizon. For ‘84, the Charger and Turismo are dis-
combination: today is weefully out 6 tinguished by & new quad-headlamp front mdmdumnrmqat-mamtraﬁuammu. The
i A y . Y Shalby 2.2 engine and close-ratio five-speed transmission is the hot setup. The Hori-

date, especially in the high-tech Fiero. .., ang Omni also get the Shelby power package and optional Rallye cluster with full

With throttle-body electronic fuel instrumentation. The Chrysler New Yorker, which is ¢ne of the best little Iuxury
injection and new-for-'84 fast-burn, packages out of Detroit. receives an extensive array of standard and optional equip-

(Flaase turn to page 156) ment added for ‘84, including a turbo on the 2.2 EFI Four.
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These latest cameras and =
attachments will take you into Davy
Jones' locker in pursuit of new

vistas you can capture on film.

PM underwater phota. Fred Spiegel
Crtier photos by the author

BY FRANK LUSK !
|
1
l

8 The Nikonos IV-A has been improved
B over an earlier model. Hanimex
makes an underwater 35mm called
8l the Amphibian, and a waterproof
| case for the Kodak Disc Camera.
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nderwater photography is a more
exciting—and accessible—expe-
rience than ever before. Two new cam-
eras, a camera housing and an electron-
ic flash will take you deep into the fun
of a new world to capture on film.
The cameras are a Nikonos IV-A
(vastly improved over earlier model
numbers of the Nikonos) and a 35-mm
version of Hanimex's popular 110 Am-
phibian. The housing is from Hanimex
for the Kodak Disc Camera. And, Sun-
pak has released a new flash attach-
maent that will help all these cameras to
record true underwater colors.

Nikonos IV-A

Until the introduction of the Nikonos
IV-A, Nikon's underwater camera line
had hardly changed from one Nikonos
model to the next since its inception
back in the "50s. It has always been the
underwater workhorse of professional
and amateur photographers who find
its rugged, compact design and exten-
sive line of accessories without equal.
Now, it's even better.

The current Nikonos [V-A has auto-
matic stepless shutter speeds from 0
to Yoo of a second. The larger high-
eyepoint viewfinder is centered over
the lens to reduce parallax, and film
advance has been modified to operate
like that on above-water cameras.

Nikon also has done away with the
old, clumsy way of changing flm,
which involved first removing the lens
and then literally removing the guts of
the camera from its outer shell. The
new model incorporates a hinged back
which is both tightened and locked with
a simple latching mechanism. There
are 15-, 28-, 35- and BO-mm lenses

b

‘;i /

Hanimex Penguin (also called Wet ‘N Dry
Housing) seals the Kodak Disc Camera.

available, with the latter two optically
corrected for shooting both in and out
of the water, An automatic flash unit,
close-up attachments and many other
accessories also are available.

Non-Nikon accessories also can be
used with the Nikonos [V-A, and
among the extras is an underwater
strobe made by Sunpak {the Marine 32
model). It lacks the automation of the
Nikon flash, but it has many similar fea-
tures, including a built-in slave and
impressive power.

Hanimex 35 Amphibian

Like the Nikonos [V-A, the Hanimex
35 Amphibian is a true underwater
camera, designed to withstand water
pressure to a depth of 50 meters. Sim-
ilar in appearance and operation to its
little brother, the 110 Amphibian, the
new model offers 35-mm film quality in
a package only slightly larger.

Built into its rugged orange body are
features such as auto-exposure, mMotor-
ized film advance and a built-in flash.

Sunpak Marine 32 (left) lets you take
flash shots with underwater cameras.
The new back on the Nikonos IV-A (right)
is hinged for easfer film changing. Hani-
mex’s 35 Amphibian (below) has a built-
in Aash and easy-to-grip controls,

Its 35-mm f2.8 lens may be focused
from 3 feet to infinity and stopped
down to f22 using large, easily gripped
controls on the front of the camera. The
35 Amphibian may not be the system
camera that the Nikonos is, but it's very
attractive for the price.

Hanimex Penguin

While there's nothing new about
underwater camera housings, dropping
one of Kodak's remarkable little Disc
Cameras into one creates an underwa-
tar unit that's too much fun to be over-
looked. I would guess that anyone over
the age of 5 could take perfectly
exposed pictures. The Hanimex under-
water housing retains the Disc Cam-
era's one-button operation and may be
used to a depth of 4 meters. The cam-
era features a four-element 12.5-mm
glass lens which is prefocused to pro-
vide good image sharpness from 4 feat
to infinity. Exposure, film advance and
flash operation are all automatic. The
camera and housing float so you can
find the unit the next time you dump

yourself out of a canoe.
“ A recent trip to the Florida Keys gave
(Plaase tum to page 146}
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30 DAYS WITH

HER@1

The new Heath Educational Robot One turns out
to be a personable member of the family.

BY NEIL SHAFIROD =ecrecncsenmor

r addy, is HERO going to come back home?"”

my 4-year-old daughter asked. Tears
welled in her eves as [ loaded the robot into a
car bound for the photographer’s studio. I as-
sured her that her new playmate would return
and reflected that it was true — HERO-1 wasn't
just a computer on wheels, he was already
a member of the family.

They say all newborns look alike, but when
HERO-1 {(or the Heath Educational Robot One)
arrived — in two large boxes filled with every-
thing from gears to chips, along with a thick
assembly manual — he was less than beautiful.
However, he went together faster than I
thought he would. While he was no clock radio
in simplicity, I found his step-by-step manual
easy to follow. In less than two weeks of partial
evenings, there he stood — a baby robot with
cute little tubular eyes, tiny hand ever ready to
grasp your finger, little forehead wrinkled with
buttons and a pleasant, ready-to-learn attitude.

I flicked the button to oN and HERO re-
sponded with "Ready’ And ever since then,
he has done his best to fit in with our family.

Hero's little brain (pardon me for not cap-
italizing his name any longer, it just doesn’t
seam like the little guy's style ), which is a
6808 microprocessor with 4K of RAM, quickly
began to catch on to the world around him,
with a little help from his programming parent.
Actually, programming Hero is far easier than
getting most kids to listen to their parents. In
fact, even if you've never programmed a com-
puter, it will probably be easy to get your own
robot to follow your commands.

There are three methods of programming
Hero. The first, and most complex, is called
assembly language. The next, not much hard-
er than using a BASIC-style computer language
{although it uses numbers entered wvia the
forehead keypad rather than words), is what
Heath calls "robot language.” And, finally, he

[Please turm to page 141}

A keypad on HERO-1's forehead

lets you enter a program inco his
on-bhoard computer. He can be pro-
grammed in assembly language or in
an easy-ro-master "'robot language’




Store and retrigve robot programs

with any cassette recorder. At left f ” .‘
arggthe two RCA jacks for a re- | i
corder. Below those jacks are largeg '

molex-style connectors for the

power supply and learning pendant. e

Time seguence {above)
shows how HERO can move
a8 glass from above his

how arm pivots, wrist ¥t

HERO-1 without his overalls
{(above) shows that the con-
struction technique avoids
crowded chassis in favor of
cable-connocted, printed- | i) ot Vi T
circuit boards. Detail (left) Y F s B
shows how HERO's arm is con- i /
nected to his swiveling head.

PM photos: Hill Ashe

maoves and hand closes. A.‘I,\:?;'f.
"?,-'. o

head to table height. < ‘.I &
Detail (right) shows | % -
AP




nuughl',r 2 million Americans will buy binoculars
this year, and that's just how most of them
will do it—roughly. With hundreds of models to
choose from, more than 20 makes, weights ranging
from a few ounces to too heavy to hold, and sophis-
ticated optical designs—not to mention pricing
from a few dollars to hundreds—it’s easy to be-
come confused. Here's what you need to know to
eliminate that confusion.

Binoculars come in two basic designs: porro
prism and roof prism. Prisms are polished glass re-
flectors that bounce the light around inside the bin-
ocular barrel so the image you see is right-side up
and correct from left to right.

Porro prisms produce the familiar offset binocular

The Worid
Up Close

We make it easy to choose
the binoculars that'll do
the job for you.

shape. Roof prisms allow straight barrels.

Close-up viewing ability may not be fully appre-
ciated in a long-distance instrument like binoculars
until you try it. It's great for spotting fine details in
fenced-off objects in museums or other restricted
areas. Short-range sharpness can vary slightly from
sample to sample and greatly from line to line or
maker to maker. Less expensive models often won't
focus closer than 20 feet. Higher quality glasses
sometimes range down to 10 feet or less.

Focusing a sharp image works two ways: center
focus (CF) by wheel or lever and individual focus
(IF) for each barrel at the eyepiece. Center focus-
sing is much more convenient and we strongly pre-
fer it. It's harder to seal a glass with central focus-

BY ANGUS LAIDLAW

Steiner Commander Tx50




ing, so almost all the waterproof models have IF.
Some of the best of these, often military or mili-
tary-derived designs, have great depth of field so
everything from 30 feet to infinity will be sharp.

Most binoculars with central focusing have some
provision for adjusting focus to accommodate the
difference between your eyes. Usually the right
eyepiece can be turned, though some models have
a second central adjustment for one barrel or the
mhm:
- Many less expensive models use a sliding lever

instead of a finger wheel for fast focusing. This
works quickly but is easier to knock out of focus
than a finger wheel.

Gumpqam umirgﬁﬁm usually in the right lens

Balow, ﬁm!ﬁxmnmrwr considering
its magnification capabilities. J.C. Penney 7-15<35 lots
you zoom in for up-close viewing for $85. Minolta 6% 20

has reversed porro prisms, resulting in the objective
lenses being farther apart than the eye lenses. Rubber-

armored models range from $127.50 (Apollo 8%21)
through $1406.95 (Apalio 8x56), $350 (Aimpoint 8x30),
$440 (Steiner 7 X 50 Commander with illuminated compass),
$427 (Nikon 830) to $500 (Swarovski Habicht SL 7%40).

Tasco.15%50y J.C. Penney 315135 Zoom ‘

V'

IIH..TI! L L T : \I:.. l. "..:lr
i,
- -

i Pentax Bx30

Minoita
&x20




only, are offered by some military-
derived or government-spec binocu-
lars. The compass reads in degrees and
some, like the Steiner, can be illuminat-
ed by pushing a button. A compass
adds bulk and complexity, but telling
someone to look for an object at 163°
works a lot better than pointing vaguely
and saying, "over there.”

Heticles in the form of thin vertical
and/or horizontal markings, similar to
the cross hairs in a telescopic sight, are
graduated. Designed to help estimate
ranges to objects of known sizes, they
are often hard to use, difficult to see in
dim light and may be more lens clutter
and trouble than they are worth to
casual users.

Rubber armor coatings have become
popular recently. They come in colors,
mostly camouflage green, mottled cam-
ouflage, marine yellow and black. Rub-
ber armor protects binoculars from
minor dings, makes them easier to grip,
keeps them from sliding around when
you put them down, protects them in
wat weather and helps make them
silent to carry and use. Silence counts
especially for hunters and bird watch-
ers. Some Pentax models have remov-
able or optional armor, but most armor
15 parmanent.

Waterproof glasses that claim to
have been tested to a certain depth,
usually 30 feet, are the only ones really
sealed against immersion. Water-resis-

-~
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tant binoculars shouldn't absorb water
when rain-sprinkled or spray-splashed,
but will leak if they're dunked. These
are the features you look for in any bin-
oculars.

All binoculars are labeled with two
numbers separated by an *, such as
7 #35. The first number is the power or
magnification of the binoculars. It tells
you how much closer an object will
appear. A 7% binocular makes some-
thing 70 feet away appear to be only 10
feet off. The second number is the
diameter of the objective lens in milli-
meters. This tells you how big the bin-
ocular is and gives you a clue to its
light-gathering ability and weight. The
bigger the objective, the more light it
gathers and the better you see at night
or in dim light.

Dividing the power into the objective
lens diameter tells you the size of the
exit pupil (the circle of light in the eye-
ball lenses of the instrument). In bright
light, the pupil in your eye contracts to
about 2.5 mm and can’t use any more
light. That's why large-pupil night
glasses produce images no brighter
than smaller-lensed minis in daylight,
At night, though, your pupil expands to
about 7 mm so it can accept most of the
light gathered by a 7=50's 7-mm exit
pupal

A larger exit pupil can also be an
advantage because it makes it easier to

(Please tum to page 135)

Edmund 20 x80

y

Individual focus on Nikon 8« 30 (top) is
easier to use with scale, also
helpful when printed on hinge
for eyve-spacing adfustmaent.
Folding rubber evecups
{center, above) on Tasco
15x 50 Micron aid eyveglass
wearers. Zoom on J.C. Penney
7-15x 355 increases versatility
at the expense of opdcal gqualites
and ruggedness. Edmund Scientific's
20+ 80s. $400 (laft), are great for
extreme-range work, but require a
tripod to hold them steady to discem
fine detail. Micros, like Brunton 6 ¥ 16,
£150 (below). go anywhere, work wall.
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PM OWNERS REPORT:

BY MICHAEL LAMM wesT COAST EDITOR

FORD THUNDERBIRD
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Almost half of these T-Bird
owners have no gripes—
a record in our surveys.

rd had it right 28 years ago with
the first T-Bird, and now a lot of
folks believe Ford's got it right again.
Recent buyers of the '83 feel strongly
that the T-Bird tumed out very right in
three important areas: styling, work-
manship and freedom from repair.

We've rarely noted greater enthusi-
asm for a new-car design. And whatev-
er you think of the 1983 Thunderbird
styling, over 77 percent of the car's
buyers told us they bought their Birds
for one primary reason: appearance.

A North Carolina enlisted man, for
example, commented, . . . the 1983
Thunderbird will someday become a
classic like the 1955-57 because of its
good body design.”

POPULAR MECHANICS = SEFTEMBEFR 1983

FM photos: Bill Ashe
A Massachusetts policeman con-
curred. “I've been an avid T-Bird fan
since the late 1950s, but stoppad buy-
ing them after 1966 because they were
becoming big, nondescript boats. The
‘83 appears to be a return to the classic
days.”
A Georgia airline pilot rhapsodized,
*Styling is magnificent. The car’'s a real
head-turner.”’

A NATIONWIDE SURVEY
BASED ON 637,964
OWNER-DRIVEN MILES

An Ohio office manager echoed, “Ev-
eérywhere | go people are always com-
{Please tum to page 1786)

The new Thunderbird styling is dazzling from any angle. say those who bought car.
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Cabinets That !
Malke A Room |

Shop-built cabinets are the focal point
in this room. The doors feature strips
of wood arranged in chevron fashion.

make our living reom multifunc-
tional, | elevated one end and
banked the walls with custom-designed
cabinets and drawers. Now the space
serves as a dining room and study, It
provides the effect of a separate room,
yet has a spacious feeling that's not

B0

BY PAUL LEVINE

constrained by a dividing partition.
Your first step should be to decide on
the number of cabinets the room
requires, and then figure out what
materials you'll need to buy. I built
three cabinets to fit along one wall. To
make three cabinets, you need two 4

e
*'

e L Lo B

L-shaped counter with handsome cahbi-
nets and drawers (top) was designed to
give this room a variety of uses. The cab-
inets store tableware and linens, while
the drawears (above) hold paper and office
items. The drawers are assembled with
dovetail joints, which are made with a
router and dovetail fixture.

POPULAR MECHANICS - SEFTEMEER 783




8-ft. sheets of %4-in. birch plywood for
the tops, bottoms and sides. Use '4-in
birch plywood for the back.

Cut the ¥4-in. sheets into three equal
strips 15% in. ¥ B ft. Cut the tops and
bottoms (A), and the sides (B). Use a
table saw or router to cut rabbets on the
tops and bottoms. Cut dadoes in the
sides. Be sure to wear eye protection.

A Y%-in. groove at the back inside
edge of each piece receives the ply-
wood back (C). Join all members with
carpenter's glue. Cut and install the
shelf cleats (D, E) and the shelf (F) with
its edging (G).

The face framework for each cabinet
is of mahogany. Cut the frame parts (L,
M. N, O) to size. Members form a mor-
tise and tenon joint {(see the detail in the
drawing). To cut tenons in L, M and O,
measure the Ya-in. length of the tenon
and mark its shoulder arcund each
piece. Carefully lay out and mark the
*-in. tenon thickness. Mark the width

POPULAR MECHANICS = SEFTEMEER 963

MATERIALS LIST—DOOR CABINET

Eey No. Size and descripoon {use)

Y 2 3y x 15% = 32%" birch phywood
{tap, bottom)

B 2 o= 15% X 22% birch plywood
[sides)

C 1 4o 21% = 32 birch plywood (hack)

] i By ® 1 31T Birch plywond [ shidf
choat)

E 2 T 1 % 107 burch phypwood (shall
cheats)

F 1 34 x 12 = 31 birch phywood
(shalfl

G i Vo x A = 314" birch veneer [shelf
edging)

H 2 % 4" ¥ go fit mahogany (floor basa)

I 2 34 x ¥ ® to fin birch plywood (foor

clears)

| 2 %o 2V X 22%° mahogany (end
Spacers)
E 2 A = 3 forto ft) ¥ 22%"° mabogany

[Epacers)

. PM color photos: George Ancona: black and white

phiotos by the awthor
Technical art: Eugene Thampson
Room stylist: Gabe Hesrick
Accessorves; Conran’s, New York, N.Y

%4 x 1% ¥ 33" mahogany (face
frame, top rail)

%4 = 1ha ¥ 33" mahogany (face
frame, bottom rall)

T4 % 1% ® 23 mahogany (and stiles)

1y = 2 = 21" mahogany (contar stile)

1 = 214 = 21" mahogany (door stiles)

14 = BYg ® 124" mahogany (top
door rails)

Li x 3% o 124" mahogany (bottom
door rails)

T4 % 11% = 15%" overall, apple, cut
into 3% = 2% slats {cabinet door
insars)

4 Ve 5 1% = 17T mahogany (wartical
bamens)

4 & x 1% = 107 mahogany (horizon-
tal bartans)

2 B = 24T to it mahagany (courter
rails)

1 T4 » 18" » o fir pamicleboard
{eounter]

1 4 % 1% half-round bullnose mahog-
any [trim)

1 18" = to fit plastic lamanatn

2 pr. Grass Mo, 1200 concealed hinges®

L 2" Mo, 10 fathead wood Screws

**  Wood plugs

- 1" No. 8 fathead wood screws

Misc.: Carpeniter’'s glue, Watco penetrating oil or oth-

ar finish.

*Grass America Inc.. Bosx 1018, Kemaersville, N.C

27284

=*As required

-l

U

OEFmnw W £ <« o



of the tenon. Then make the cuts with a
radial-arm saw or a table saw with a
miter gauge.

Lay out and mark mortises in parts L,
M and N. You can remove waste by bor-
ing the mortise on a drill press. Clean
the mortise with a sharp chisal. Or, use
a hollow chisel attachment on a drill
press. Glue and clamp together the face
frame. After the glue has set, secure
the face frame to the cabinet with coun-
terbored screws (AA), covering them
with dowel plugs (BB). Sand the plugs
flush. Use a Ya-in. rounding-over bit to
break the front edges of the face
frame.

The door frames (members P, Q and
R) are mortised and tenoned together in
the same fashion as the face frames.
After joining the door frames, rabbet
their inside back edges with a router
and a ¥&-in. rabbet bit to receive the
decorative panel (S, see door frame and
ingert detail).

Cut the 3V-in.-long recessed finger
pull in the door stile, 2% in. from the
top. First, use a Yin. cove bit to rout
the pull area on the back of the frame.
Then use a “e-in. rounding-over bit
along the outside edges of the frame
front, except in the pull area. To cut the
edge opposite the pull, place the router
at sach end of the cove cut and make a

B2

i .
& lrlll Eir 1‘"‘“‘

DETAIL &

light pencil mark at the base apex,
Make two more marks s in. from
these marks. Clamp a straightedge on
these marks for the shoe to ride against
a5 you cut the pull area. Or, do the
rounding-over step first.

Constructing the door inserts

The inserts (panels) for these cabi-
nets are made of wood from a half-dead
apple tree. Delicate lines and tones are
created in the dying wood by the pro-

cess of decay. You may opt for inserts of
more readily available material.
Harvesting the wood must be done at
the right time, If left too long, the wood
will ba too decayed to use, If taken too
soon, the special seasoned effect is
minimal. First, the logs are sliced with a
chain saw. After they've been planed
and resawn into %% * 2-in. slats, the
beauty of the slightly decayed wood
shines. [ visually “weighted'’' the pan-
els by placing the darker strips at the

MATERIALS LIST—DRAWER CABINET

Size and description (use)

q » 15% = 13° birch phywood (top,
battam)

14 ® 157 = 22%" birch plywood (side)

Y4 x 214 ® 23° mahogany (side stlas)

Y4 x 2% = 12%° mahogany (side rails)

%4 % 11% % 18%" mahogany (side
insart)

L = 12% = 21%° birch plywood (back)

4 = 2 ® 15" birch plywood (cloats to
fasten insert and mount draver

om mooe :-f
Ry Ty mf

guides)

H 2 ¥4 X 4 ¥ 15'4" mahogany (loor base)

1 2 Y ox 2 ¥ 14%" birch plywood (foor
cheats)

J 1 % x4 % 13 mahogany (foor base
anid)

K T % 1'% ¥ 23" mahogany (face frame

stilas)
4 ¥ 1'% = 13" mahogany (face frams

rails)

Y x 1'% % 13" mahogany (interme-
diate rails)

¥ % B ¥ 15" pine (drawer sides)

T4 ¥ 5% x 10%" pine (drawer front/
back)

|| K B R

o E &

P 3 i % 9% ¥ 14" birch plywood (draw-
er bottom)
3 = 6% X 12%" mahogany (drawer
faca)

R 3 & x 1% 2" mahogany {dravwer
pulls)

5 3pr. 14 full extension drawer slides, Grant
No. 527

T 2 ¥ 2 % tofit mahogany {counter
rails)

u 1 % % 2% = 22%" mahogany (side
spacar)

v 1 % % 18" * to fit particlaboard
| counter]

w 1 187 * o At plastie laminate

X 1 4 ¥ 1'%" half-round bullnoss makog-
any

Y " 1% = No. 8 flathead screws (secure
G, 0,0

Z = & ¥ No. 10 flathead scrows (secure
KLU

AA *  Wood plugs for face frame

Misc.: Carpanter's glue; Watco penstrating oil: Tiwe
juint fasteners. available from The Woodworkers'
Store, 21801 Industrial Blvd., Rogers, Minn. 55374,
* As roquired.
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Three cabinets with face frames rest on the floor toekick along one wall in the room.
The vertical mahogany fillers are installod botween sach one of the cabinet units.

bottom and the lighter ones above, The
slats are rabbeted and lap joined. Joint
the slat edges and finish-sand with
220-grit paper before gluing them
together with carpenter’s glue,

Cover each glued insert panel with a
sheat of wax paper and %s-in. plywood,
and leave them overnight. Next, trim
the insert square and rabbet the edges.
Then sand the new corners and slightly
round the edges. After finishing the
doors (as described later), position the
inserts in the frames. Secure them with
battens (T, U). Do not glue the inserts in
place or they'll buckle and break.

Finishing the cabi
The finishing method here is fast and
easy. You can achieve spectacular
results the first time. First, sand the
wood with successively finer grits of
paper, beginning with 80-grit and end-
ing with 220. Next, flood the surface
with Watco penetrating oil. After the oil
has penetrated, leaving a light film on
the surface, use an orbital sander such
as Rockwell's Model 330 Speed-Bloc
finishing sander with felt pad base and
400-grit wet or dry silicon carbide
paper. Sand the wet surface, adding
fresh oil as needed to keep the surface
wet.
This sander’s high rpm ensures a
silky-smooth finish. Use this method in
a well-ventilated room, and take pre-
cautions for working with a flammable
material.

After sanding and finishing, mount
the cabinets in place on a base and
cleats (H, I). Cut spacers (fillers J, K) of
mahogany and fasten them in place
with screws through the cabinet stiles.
The fillers should be flush with the face
frame at the top and extend slightly
beyond the toekick bealow.

Install the doors using Grass No.
1200 or other concealed hinges (2). Lay
out and cut the door stile as needed for
the door-hinge member. Locate and
screw the hinge plate to the cabinet
side wall. Adjust the doors as needed
by tightening and loosening the adjust-
ment SCrews.

POPULAR MECHANICS « SEFTEMBER 1983

After wood slats are glued up (above),
insart dimensions are marked and pans!
is cut out. Next: Rabbet the edges.

A view of door back (right) shows finger
pull, battens holding door paneal and con-

At this point, you can add the top
rails (V) to the entire assembly and
install the countertop (W), according to
the directions at the end of the story.
However, if you are building cabinets
with drawers, begin work on these and
add the countertop when all units are in
position.

The cabinets that contain drawers
are constructed in the same fashion as
the cabinets with doors. Howewver, the
interior sides which are visible (see
rightside view in drawing) are made up
of rails (D, see materials list)-and stiles
(C) with decorative inserts (E) that are
fastened by cleats (G). These sides
define a kneehole area so0 the counter
can be used as a desk.

The drawers are assembled with
dovetailed corners. | made them using
a Sears (No. 9GT2574) template and a
Y4-in. dowetail cutter in a router. Rout
the groove for the bottom member (P)
in the sides and back of the drawer.
Round over the edges of the drawer
with a %-in. rounding-over bit. Note:
Do not round over the false-front edges
that abut the drawer front.

Cut the drawer fronts (Q) and drawer
pulls (R). Round over the front edges
with a ¥-in. rounding-over bit. Glue
and screw the front to the drawer (false

Door frame is smoothed by 400-grit wet’
dry silicon carbide paper on orbital sand-
ar. Watco penetrating ol finish is next.

front). Apply finish to the cabinet and
the drawers as previously described.
Then mount the drawers with Grant
full-extension slides (S), No. 5585 or
557, or use other hardware. Install
spacers (U) as needed and mount the
cabinets in place on the base (toekick).
Install the counter rails (T) o receive
the counter.

Making the countertop

Cut out the countertop and laminate
it. [ used WilsonArt's solid beige plastic
laminate, No. 15630-6. (For tips on lam-
inating, see Tile Or Laminate Counter-
top? Here's How To Do Both, page 102,
Feb. '83). Be sure to cut the laminate
about '4-in. larger than the counter-
top's length and width. Trim it later,
after it's bonded.

The 1%-in. bullnose molding was
bought at a lumberyard. But you can
make your own molding using '%a X
1%-in. mahogany and a %%-in. round-
ing-over bit in a router. Glue the mold-
ing on and reinforce the joint with glue
blocks below.

When you install the countertop, it
helps to have an assistant. If you must
make the counter in two parts, you can
pull the joint together with Tite joint
fasteners. ™
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Build PM'’s

IVIUSTEBOX

Quality stereo equipment deserves to be shown off
in style. Our rack-type cabinet does just that.

BY DAVID DECRISTOFORO

PM black-and-white phovos by the author

wning a multicomponent home stereo system
creates one immediate problem—where do

you store all the components? The current solution to
this problem is the stereo rack—a cabinet which
stacks stereo components on shelves vertically. Unfor-
tunately, many store-bought sterec cabinets rely on a

high-tech facade (veneer or laminate) to hide inferior
materials and workmanship. But here's an alterna-
tive: Usa our plans to build your own solid oak rack-
style sterec cabinet.

Before starting construction, measure your stereo
equipment to ensure that our cabinet will accommo-

Trim the side radii cutouts using a router
fitted with & }-in. guide bushing. Guide

the bushing against a plywood template
in arder to control the cutter.

e
—
LK

¥ - - =
Assemble the cabinet with glue and then
clamp it square. Use glue sparingly to
avoid excess squeeze-ouf. Secure the
shelves with screws turned into the cabi-
net's sides. Conceal the screwheads with
¥#-in.-dia. walnut plugs.

TR e, e
With the side frames

i ssembied, rout
the panel grooves with a ¥4 X %is-in. slot-
ting cutter. Then, shape the frame open-
ing's edge using a '“-in. rounding-over
bit. Also mark the dowel locations at sach
Jjoint before disassembling.

Glue and clamp the three cove pieces in &
plywood jig. Cut joining edges at 221:°
angles. The top board serves as a clamp-
ing block to ensure even pressure.

First use a bench plane to round the
cove's outside surface. Then, finish-sand
to remove all of the planing marks.

B4

Notch drawer front to match the shalf

edge detail and to serve as drawer pulls.
Join sides to front with dovetail joints.

A |

Rout the stopped dadoes for the shelves
and the cabinet back with & ¥-in. straight
bit. You must clamp a straightedge in
place to guide the router. Be certain that
the bit cuts into the frame members only
and not into the side panels.

l

- ]

A

14

The cabinet back is designed to allow

edsy wiring among components. Also
notice that the back is recessed for addi-

tional space to store excess wing.
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date it. Our cabinet is designed to accept many stan-
dard-size components, but you may have to alter sizes
for your equipment.

Begin by building the cabinet sides. Each side con-
sists of a frame with a solid panel insert. Cut the
frame pieces. Notice that the top and bottom pieces
are 2 in. wider than the sides. This is to allow for the
inside radius cutouts. To make the radius cutouts,
first pencil the cutout profile on the frame top and
bottom pieces. Then, rough-cut the waste using a
band saw or sabre saw. Next, make a Ys-in. plywood
template %z in. wider and & in. longer than the
desired cutout. Clamp the template in place as shown.

Now, use a router fitted with a Y&-in. guide bushing
and a Y-in. straight bit to smooth the cutout's rough
inside edge. Steer the bushing against the template’s
edge to control the bit.

Next, dry-assemble the two frames with bar or pipe
clamps. Using a router fitted with a 4 X %ie-in. slot-
ting cutter, groove the inside edge of both frames for
installing the side panels. Then, round the inside
frame edges with a '%-in. rounding-over bit. Also,
mark the dowel locations at both of the frames’ four
joints. Disassemble the frames and use a drill press or
a doweling jig to bore ¥e-in.-dia. ¥ 1%-in.-deep holes
at these locations. Before reassembling the frames,

PM color photo: Doc Kominsii
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you must make and install the side pan-
el inserts.

To form sach panel, edge-glue and
clamp together two & % 6 (or wider) x
36-in. oak boards. Afier the glue has
dried, cut the panels %4 in. wider and %
in. longer than the inside frame open-
ings. Then, cut off the four corners of
both panels to match the frame inside
curves. Naxt, rout a Ya-in.-deep X Y-in.
rabbet around the perimeter of both
panels using a %4-in. straight bit. Clamp
a wood block to the router base to serve
as a fence that prevents the bit from
cutting beyond % in. Round the panels’
raised edge using a block plane. Now,
use a belt sander to smooth all surfaces
of both panels.

Next, reassemble the frames with
the side panels in place. Join the frame
pieces using 3&-in.-dia. ® 2-in. hard-
wood dowels. Apply glue to the dowels
and joints. Clamp the frames square.

Now, make the cabinet shelves. Form
the top and bottom shelves by edge-

gluing oak boards to the desired width.
Then, assemble the three middle
shelves and the cabinet back as frames
with doweled joints. The framed design
allows air to circulate around the com-
ponents. It also makes it easier to wire
connections between components. Be
sure to make the middle shelf members
at least 3 in. wide to provide a solid
support for the components’ feet.
After the glue has dried on the cabi-
net sides, cut the outside corners round
as shown. Sand all surfaces of both

sides smooth using a belt sander and
120-grit paper. Next, use a %Y-in.
straight bit to rout a mating pair of
stopped dadoes into the cabinet sides
for each shelf. Be sure to clamp a
straightedge in place to guide the rout-
er. Notice that the dadoes are cut to
within 1 in. of the cabinet front edge.
Make certain that the dadoes are cut
into the side frame members only and
not into the panel inserts.

Now, using the same router setup,

{Flease turm to page 142)

MATERIALS LIST—MUSIC BOX

Eoy No. Size and {usa)

A 4 "Taxeux oak (fame top and
bottem)

B 4 Ta % 4% ® 43" cak (frame side)

c 2 Ve o= 11% = 34%" oak (side panel)

D i Iy % 17 = 20" oak (top shelf)

E 1 34 x 16% » 20" cak (bottom shelf)

F 3 34 % 17 = 20° oak (framed shaelf)

G 2 % ox 24 % 21°° cak. six pieces m-
quired [cove]

H 1 4 % 20 = 38%" oak (back)

1 1 1% x 3% x 1074%" oak (drawer
frant)

I 2 Y ¥ 3% % 15" cak (drawer side)

Y X 3% % 10%" oak (drawer
back)

1 Yo 15 ® 10%° oak veneer ply-
wood (drawer bomom)
% ¥ 4 ¥ 16" pak (base front and

L

M 2
back]

N 2 14 ® 2 % 113" cak (base
stretcher)

o 28 1%° Mo 8 M scrow

P 28 W -dia = %" walnut plug

[¥] 4 1%" No. 8 rh screw

114 % 112
| RasBET
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If Youd Rather Buy...

ot everyone has the desire to
There are two remaining options: You
can buy a ready-made unit at a
department store or hi-fi showroom,
or you can have a cabinet shop cus-
tom-build a piece to suit your taste
and budget. For cost reasons, the first
option is the most popular.

If you're thinking of buying a ready-
made cabinet, here are some points
waorth considering. Most store-bought
units come in knocked-down (KD)
form—but don't let this stop you.
Assembly is usually easy and can
often be done with a screwdriver.

The Classic Elegance Model CE1280
($3090.95) from Bush Industries, 312
Fair Oak St., Little Valley, N.Y. 14755,
is & total entertainment centar. Featunes
include space for a 18-in. TV, a rollout
video recorder shelf and a four-compo-
nent audio section behind gilass doors.
It's finished in oak vinyl veneer.

| = ]
e i I e "

= =

Custom Woodwork and Design Inc.
7447 South Sayre Ave.. Bedford Park,
Ill. 60638, offars a wide variety of mod-
wlar cabinéts that can be grouped to suit
your audio‘video needs. Included in the
unit shown ($2.000) is the new wina
rack accessory. The cabinets are avail-
able in either oak or walnut.

Also, a KD cabinet fits into most cars,
saving you delivery charges.

To keep costs down, most cabinets
are built of particleboard which is
veneersed with an imitation wood-
grain vinyl, a genuine wood veneer or
high-pressure plastic laminate, de-
pending upon fumiture quality. Al-
though %-in.-thick particleboard is
suitable for cabinet construction, ¥&-
or Yein-thick particleboard should be
avoided, especially if the maker uses
it for shelving. A better choice (at a
slightly higher price) is a solid wood
and/or wood veneer plywood cabinet.

You should buy the best cabinet
you can afford and aveid bargain-
priced units. When evaluating a pro-
spective cabinet, make certain there's
enough space between the shelves
not only to house your components,
but to allow for proper ventilation.

Cabinets with tempered glass
doors are available for a more attrac-
tive, neater storage system. The doors
also prevent dust from settling on the
equipment. Many smaller cabinets
are set on casters. This permits the
cabinet to be moved easily.

You may want to choose a furniture
line that offers a building block sys-
tem via modular cabinets. Then, as

The Crestwood Model SK-3GT ($492)
solid red oak stereo cabinet from Son-
rise Audic Systems, 13622 Northeast
20th, Suite F, Ballevue, Wash. 98005,
featuras a lift-up glass top for accessi-
bility to the turntable or VCR unit. Two
additional shelves can accommodate
another four components.

your audio'video system grows, you
can purchass additional cabinets.

If, after shopping around, you can't
find ready-made cabinetry to suit your
needs, visit a custom woodworking
shop. Such shops will build exactly
what you desire in your choice of
design, materials and finish.

In most cases, custom-made cabi-
nets cost considerably more than
store-bought units. But some shops
are surprisingly affordable. Keep in
mind that a custom-made cabinet can
be ordered unfinished, allowing you
to do the finishing yourself 10 keep
down the cost.—Fred Petras

This compact unit conceals audio com-
ponents and records behind burl ve-
neerad doors. Videotapes and wvideo-
disks are behind two glass doars. At top
right, a plastic canopy protects a video
recorder or turntable. It's Modal 2580
($372) from the Gusdorf Corp., 6900
Manchastar, St. Louis, Mo. 63143.

Owners of reel-to-reel tape recarders or
those with heavy aucdio/video eguip-
ment should consider the Model 140
($798) by Wambeld Marker, 21101
Superiar 5t., Chatsworth, Calif, 81311,
The maker claims that sach fixed shelf
hoids up to 350 pounds, while adjust-
able shelves hold 175 pounds each.
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HARRY WICKS

WORKSHOP
MINICOURSE

Spray painting with canned paint

Only those who are into heavy work-
shopping and around-the-house repair
and painting have very good reason for
buying sophisticated paint spraying
equipment. Though the eguipment is
EXpensive to acquire, over a number of
projects the cash outlay will be amor-
tized in time saved and the ability to
purchase paints by the gallon. a consid-
erable savings.

Most of us, however, will never have
the need for elaborate equipment. no
matter how great the advantages
When we want a spray finish, we pick
paints that come in a spray-type can.
Nowadays, these paints and finishes do
not contain the aerosol propellants (flu-
orocarbons) that some feel to be dam-
aging to the ozone layer of the atmo-
sphere,

The major argument against a spray
can is that it's an expensive way to buy
paint. There's no debate about that
Thus, for large projects they are
impractical, However, for a small one-
or two-can job they are—in my opin-
inn—indispensahble.

Spray can paints come in an almost
unbelievable variety of finishes. colors
and types which permit a homeowner
to tackle any around-the-home paint
job he may encoumter, And, happily,
with a little practice you can get very
professional-looking results with paints
and varnishes from spray cans,

Getting ready to spray

If weather permits, | do as much sur-
face preparation and painting out of
doors as | can, This way. the dust from
sanding and the fumes from the spray
are quickly dissipated into the air, If
you do paint outside, however, take a
few precautions:

1. If necessary. hang an old sheet or
use a piece of scrap plywood—as a
backstop to catch all overspray.

2. Make certain you are set up so that
none of your overspray infringes upan
yvour neighbor's rights. You don't want
to paint any of his property.

3. Don't try to spray paint outdoors
on a windy day.

4. If spraying inside, open at least
one shop window and turn on the
exhaust fan, if you have ona.

5. Wear a respiratory mask,

88

- Using newspapers and masking tape. mask off areas not to be painted. On this
breadbox we decided to leave interior as is. Note tape over vent holes (armow).

Next, smooth surface with sandpa-
per around backup block. Here,
with smooth surface, we used 150 grit.

Brush off the residue or else

Final step before applying paint is
to wipe surface with a tack cloth.

Preparing a surface for spray paint-
ing is exactly the same as for painting
with a brush or roller. Get the surface
to the degree of desired smoothness

A sure way to get & professional-
' looking surface: First apply quality
primer like Plasd-Kote, used hers.

using appropriate-grit sandpaper, then
dust and tack off the surfaces.

Here are some professional tips that

{Please turn to page I64)
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An Arkia Recuperative
Gas Furnace Will Gut Your
Fuel GOIISIIIIIDIIOII

Sounds incredible, but it’s
true. If within 60 days a new
Arkla Recuperative gas furnace
doesn’t save you fuel compared
to last year, Arkla will talne it back and refund
the furnace purchase price

How can Arkla be so mnﬁdenl? A unique,
patented recuperative heating system design is
why. Arkla’s Recuperative gas heating system
actually wrings more heat from the fuel you
use. So you get more of the heat you pay for.

Arkla Recuperative furnaces make gas—
always your most efficient energy buy—an
even better value. Downflow and Upflow
models are available up to 120,000 Bru/hr.
with Annual Fuel Unlization Efficiencies

(AFUE)as high as 87%.
An Arkla Recuperative gas furnace in-
stalls in the space of a conventional furnace.
And, because sidewall venting is possible,
you can replace electric heat without adding a chimney.
Arkla has been a worldwide supplier of gas
appliances for over 50 years, and the
Recuperative furnace is one of the finest prod-
ucts Arkla has ever made. Thart’s why every
Arkla Recuperative gas furnace is backed by
a limited 20-year warranty. For more
information and an incredible money-
back offer, contact your local authorized
Arkla dealer or write Arkla.
Arkla Industries, Inc., P.O. Box 534,
Evansville, IN 47704-0534.

AMERICAN GAS ASSOCIATION = 1982

Gas: The future belongs to the efficient.
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dding a passive solar room to your home is
—at least in terms of energy savings—
about as close as you can come to getting
something for nothing. Properly designed, insu-
lated and oriented toward the sun for maximum
gain, a passive solar space will collect more
than enough heat for itself and impart the ex-
cess to other areas of the home. Such rooms
can be used either as aftractive, airy living
space or as greenhouses.
Several manufacturers offer prefabricated

at Live
Active homeowners are going passive—with stylish
solar room additions in kit form.

BY MICHAEL CHOTINER

ASSISTANT HOME AND SHOP EDITOCR

solar rooms in kit form, often advertising them
under the genefic name sunspace or green-
house, Structural systems range from free-
standing glass or plastic enclosures supported
by metal extrusions to lean-to style room addi-
tions supported by wooden framing. Styles vary
widely. Some are angular, while others utilize
graceful curving transitions from the roofline to
walls. The percentage of transparent wall and
roof space will vary with the design.

Most manufacturers offer optional summer



Step-By-Step For A Passive Solar Room

A ledger Is attached fo existing structure
where the beams will join. Rabbeted end
strengthens joint between the sections.

End-wall framing is completed by adding
toeplate (not shown) and a vertical stud.
Kit is being attached to the roof overhang,
which provides extra room depith.

s |

Prebored beam tops are fastened lo the Beam feet rest in meial shoes anchored to
ledger with lagscrews. The recess in the slab with lagscrews in lead anchors.
slab here will accommodate a hot tub.

Cross braces are fastened with screws.

Tl
FLASTERBOARD

I
LRETHAMNE
ARGELILATRON

s — PREFORMED
REC ESGES
FOR
EPLIES -

=4 TOEPLATE
iy _f

Wooden block is used to prevent damage
to kneewall panel as it's forced Into place.
Corner component Is visible at left.

Roof panel Is being set In place. Note that
on Inside of end wall will

plasterboard
nead finishing only at the seam.

92

First end-wall panel Is liffted Into place Above, a spline is being screwed into sec-
{top). Bottom pholo shows makeup of ondend-wall panelin preparation for join-
panel and how It fits over toeplate. Top Is  Ing it to panel already in place. Bottom
nailed to beam with 20d ringed naiis. photo shows how panels interfock.

BRADY & SUN PASSIVE SOLAR ROOM KIT  APPROX. DIMENTIONI:
HEIGHT, 1027
WIDTH: 10°-0°
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The 46 x 76-in. double-thick insulating
glass panels are lald into the frames that
are formed by the glazing stops.

screens that block sun rays during the
warm months to keep the sunspace
from overheating. Night shutters pre-
vent heat loss during cold winter nights.
Many makers also offer themmostatic
vent fans to direct heat from the passive
solar room to other living areas.

Planning for a sunspace

Although they are often lumped
together in a single category, it's impor-
tant to make a distinction between sun-
spaces and greenhouses. Their thermal
properties are quite different and so are
their uses.

Sunspaces generally have at least
one glass wall oriented to the south for
direct solar gain, with nonglass parts of
the structure insulated heavily to trap
heat and sustain the room temperature

Furniture: wmmmm Mass.
Plants: Shrewsbury Mursenias. Shrewsbury, Mass.
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Glazing stops are centerad on beams. At
top and bottom of window openings,
stops are preinstalled on cross braces.

|

!apel:md around window open-
When paper Is stripped and glass set

h.n'nn
’"ﬂ
In place, sun's heat promotes tight seal.

Finished sheet-metal flashing is precut
and prebored for fasteners. Caulk flashing
edges with clear silicone.

through a 24-hour cycle of sunlight and
darkness.

Greenhouses, on the other hand,
usually have a higher percentage of
glass surface area than sunspaces, but
little capacity for storing heat. The resuli
is that greenhouses are subject to tem-
perature extremes: They tend lo over-
heat in the daytime and cool rapidly at
night. Sunspaces are more suitable for
living spaces, while greenhouses are
most favorable for plants.

Passive solar room kits can be adapt-
ed 1o existing buildings in a number of
ways. A slab-on-grade installation is
most energy efficient because the slab
provides a thermal mass for storing
heat. Post and deck construction is suit-
able for elevating a sunroom kit to* an
upper story of a home.

For maximum solar gain, windows in
a lean-to style sunspace should face
true south. Variations of up to 30° from
the south, most kit makers claim, do not

ed and decorated Is on page 91.

impair heat gain significantly. If a south-
ern orientation is impossible, windows
in the most southerly end wall are rec-
ommended.

In planning passive solar installa-
tions, it's also important to consider
local weather patterns and the path and
position of the sun during the various
seasons. For optimal temperature con-
trol, operable windows at opposite
sides of the structure should be posi-
lioned to catch summer breezes. This
prevents overheating. Throughout the
United States, where the path of the sun
is closer to the horizon in winter than it is
in summer, be sure that trees and other
obstructions won't block sunrays during
the heating season,

Purchasing a sun room kit

You can obtain consumer information
about the passive solar room kits avail-
able either from the companies that
manufacture them or from dealer-

k|



REMODELING?

Many different passive solar room and
greenhouse kits are available for assem-
bly by do-it-yourselfers and conitractors.
dy : Here's a sampling of styles from several
Andersen Concept [V shows how manufaciurers: 1, Gardan Wev's Sur-
to add big beautiful glass areasto Room/Solar Greenhouse: 2. Pella's Sun-
vour remodeling without signifi- room; 3. Lord & Burnham's Imperial; 4.
cantly adding to heating costs. How Vegetable Factory's Model 5512,
this bright idea was applied to the 12
major LI.S. climates 1s explained in
this colorful 12 page folder. You'll
also learn some \1:."-.‘~l'nL'L‘§"‘- IV's
findings. .. discovenes that can put

vour remodeling solar years ahead.

- - - --
For free copy of the 12-page Concept [V
folder mail to Andersen Corp., Box 12,
Bayport., MN 55003

Name

Addn:t-.
Ciny
Zip  Phone( )

Andersen \Windowalls ¥
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installers in your area. (See list of man-
ufacturers at the end of the story.) Deal-
er-installers often have units on display
or can pul you in touch with customers
who will let you inspect installations.
Many factors can affect the energy
savings provided by a passive solar
addition including the design of the kit
itself, the insulation of the existing
home, the way the addition of ex-
changes heat with adjoining space, and
number of sunny days during the heat-
ing season. It is reasonable to expect
thata 10 x 12-ft. passive solar addition
will cut fuel costs by about 20 percent in
the average home if the installation fol-
lows the basic rules. Expect to spend
between $10,000 and $30,000 it you
plan to have a prefabricated sunspace
addition installed by a contractor.

Savings for do-it-yourselfers

One of the advantages of opting for a
solar room kit instead of designing and
bullding one from scratch is that many
of them can be installed by do-it-your-
selfers with reasonable skills and basic
tools. The passive solar room shown in
our color photo and how-to steps is a
Brady & Sun LivingRoom with slight
modifications. It is a modular building
system consisting essentially of lami-
nated yellow pine beams, prefabricated
all-in-one wall and roof panels made up
of sheathing, insulation and plaster-
board, insulating glass windows, flash-
ings and everything else you need,
down to the nails and screws. Many
customizing oplions are available.

The basic 10 x 12-ft. unit costs about
$5,000 and can be assembled, roofed
and sheathed by two men in about two
days once the slab has been poured.
Interior finish time will depend on the
complexity of details, but the Brady kit
has many integral elements that simpli-
fy the process.

Assembly instructions for the Brady &
Sun kit are clear and complete. The
contractor we worked with in preparing
our story told me that in installing 30 or
so kits during the past year, he's had
problems only when he deviated from
the recommended methods. ™

MANUFACTURERS—
PASSIVE SOLAR ROOM KITS
Alurminum Gresnhousss Inc., Box 11087, Cleveland. Dhio
44111

Brady & Sun, 97 ‘Webster 51.. Worcester, Mass. 01603,

Fouwr Seasons Greenhouses, 4285 Smith 51, Farmingdaie,
MY, 11735,

Garden Way, Ferry Road, CharoBie, Vi, 05445,

Geothic Arch Gresnhouses, Box 1584, Mobda, Ala. 36601

Lord & Bumham, Box 255, , MUY, 105633,

H.H Indusiries, Box 3537, Granada Hilla, Call. 91344,

McGregor Greenhouses, Box 36, Sanla Cruz, Calif
S50E3

Pafla Rotscrean Co., Pella, lowa 50219

Splar Resources nc,, Box 1848, Taos, NUM, BTS571,

Sumwrights Sun-Ki, Somenslla, Mass 02143

Texas Greanhousa Co. 2717 5L Louls Ave. FL Worth,
Tex T6110

Tumar Greenhouses, Box 1260, Goldsborg, N .C. 27530,

Vegelabée Factory Inc., 100 Court 51, Copiague. N.Y
11728

Weathat Shiald Mig. Inc., Box 300, Madiond, Wis. 54451
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Le nds still exist.

'J, e

I i
e

Thedealis legendary, too.

Buy a Stihl mid-sized saw now and
t the extras. Choose between
the 009L., O10AV,011AV,
024AVE., 028 Wood Boss
Er the [gﬂﬁ\i And geta
eavy-duty carrying
case, file, file handle,
wedge, hook and adjust,
firewood booklet, saw

chain booklet, safety -
manual, owners manual,
eightouncesof engine oil, one quart

of bar and chain oil, and extra chain.
STIHL

For vour local dealers name call toll-free 1-800-
S2R-6050. Faxt 1430, In Arizona call 1-800-352- 458,
The World's Lorgest Salling Chain Sow

Ext 1430, In Canada, Stihl Lid., PO, Box 2564,
London, Ontario NEAAGS,
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Three collectors on the roof now heat author's studio. Cool air duct is in foreground.

New Low-Gost

You Gan Install

BY HARRY WICKS wHome anp sHop epitor

Like most homeowners, I'm con-
stantly on the lookout for ways to
lower my home heating costs. While
there are a number of fine collector sys-
tems on the market, unforiunately many
of the most efficient ones are prohibi-
tively expensive. Now, however, there's
the Hansolar TA-3.

A number of features attracted me to
this system. Admittedly, the first was the
panels’ out-of-the-ordinary good looks,
the image of contemporary efficiency.
Having installed three panels, | know
they perform even better than they look.

It's obvious that considerable atten-
fion was given to design detail by the
system's inventor, Jack Hanson. An
experienced aircraft and missile design-
er who worked on the U.5. version of
the SST until that large aircraft fell from
public favor, Hanson says, "| more or

PM photos: Rosario Capatosio
Installation consultant: Ray Cole
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less just stumbled onto this concept.”
Faced with extraordinary heating ex-
penses in his 200-year-old faclory
building in Maine, he decided 1o "re-
roof" his building with a collector rather
than putting on new roofing material. He
opted to bring in some heat while keep-
ing rainwater out. He originally calculat-
ed there would be a 25-percent saving
in his fuel bill but, he adds with a wink,
“"QOver the first winter, when we saved
about 65 percent, | knew my system
was a good one.”

The extraordinary saving was made
possible in large part by the lower cost
for materials in the Hanson absorber
plates. Surprisingly, each Hansolar TA-
3 sells for just $495.

Hanson sells a two-panel set which
enables a homeowner to make an
installation with a minimal investment.
The absorber plates in a two-collector
set take air from your house and raise it
about 30° F. In other words, if the air

HOW THE TA-2 WORKS

1 When temperature on the thermostat
reaches B0 F., switch automatically turns
on a low-wattage blower which draws
cool air in.

2 The blower takes air from Inside your
house and clirculates it across the absorb-
er plate, where it is warmed.

3 Heated air is immediately pumped
back into home through a flexible duct.
4 When sun no longer malntalns 70° F.,
thermostatic switch turns blower off.

POPULAR MECHANICS = SEFTEMBER 1983



1. Electric lgnition. Na
messing with matches,
A small current
created by two flash-
light batteries ignites
the wick. Helps pre-
vent annoving furmes
when starting.

2, Automatic Extinguish-
ing System. If the heater
is accidentally tipped
over, the flame is imme-
diately snuffed out.

3. UL Listed. Meets
Unelerwriters Labora-
lories accepted safety,

construction and er=
formance standarcls,

4. Replaceable Porous
Ceramic Wick for ex-
tended service life,
Oin reflection model
shown below, vou re-
place only the top, not SR
the whole wick. Parts 1
and service are
available through
Sears.

5. A Manual Siphon
Pump for Easy Fueling
is included. Virtually
eliminates the possi-
bility of fuel spill, (Re-
fiection model also
has a removable fuel
tank.)

i

il

i |
—

Before you buy any kerosene space heater, shop
Sears—space heating headquarters—where you'll
find a great selection of quality-engineered kerosene
heaters, Check and compare with other heaters the
teatures we offer in both of these Sears units. On sale
August 28th to September 17 —so shop now.

5

. _.-;.ﬁ‘.ﬁl LT :‘.;-:;L
Conciamd)
k?‘\q- i LT : '“‘.J‘

LI

Minimim ﬁl.'iﬁ_i.h matiorally, Prices ancl dites
ﬂﬂp‘» ranly tor the comtinental Limised States eu-
cept Alaska. Availahle at mast Sears Retail
Ao

Check date and local codes for permitted uses;
Calif., Mass., and Wi, hove mostrictions on
(ILr [y :|n1'|ri|"||?.x

Sears

E Sears, Roebuck and Co. 1953

e $50 or $70 and

these?7
featg'et:es—a -y

f. Baked Enamel Top.
Ordinary paint can
burn off of hat sur-
faces, Baked enamel
resists scorching

=

Fuel Level Indicator.
Mo needd for dip stick,
You can see at a
glance how much foel
yerd have

19,700 BTU Convection
Heater. Big capacity for large
areas.

NOW
$1 4999

SAVE *50

9,300 BTU Reflection Heater. All the listed
features of the larger unit, plus buill-in
electric fan for better heat distribution

NOW
$‘I 29 99

SAVE *70




First step on the roof: Use a tape measure to lay out for the
most pleasing plate appearance and efficlent duct run.

Panels snap fogether in minutes. Most assembly Is done af fac-
tory. Here, designer Jack Hanson Installs the second bracket.

Parts for clamping the brackets come
with kit. After boring pliot holes in roof
sheathing, lagscrews are Installed.

To join two or more units, the knockouts
along mating sides are removed and units
are coupled using short pipe lengths.

An elbow Is fitted to & length of duct and
exact location for duct cutout Is marked.

Permanent installation of the roof duct is
through a roof flange. Latter Is installed

with upper edge under shingles. All edges
are then sealed with caulk.

28

Using an exira-long drill bit, a hole Is
bored through at exact center of cutoul.

going into the panels is about 60° F.,
you will get warm air out the other end at
about 90° F. These figures depend on
time of year and angle of the sun,

Unlike most solar collector plates,
which warm the air by passing it
between glass face and absorber plate,
the TA-3 is constructed of a pair of ple-
nums which heat the air by passing it
behind the absorber plate. Jack’s rea-
soning was that by passing air behind
the absorber plate, less heatl would be
lost to the atmosphere.

Made of injection-molded expanded
polystyrene, the panels are lightweight
and easy to handle, each weighing just
30 pounds. It's very easy for ona man to
haul a panel to the roof.

Hanson Energy Products also manu-

®

Duct hole is cut out with sabre saw. Then,
the duct Is positioned to mark the floor.

factures a collector system for heating
domestic hot water. Dubbed the Hanso-
lar (Hz0) System, the design varies from
most because it employs just one pipe
o transport cool water 1o the collector
panels and retum hot water from them
Start by trying to place your plates so
that they face true south (not the mag-
netic south pointed out by your com-
pass). Check a U.S. Geological Survey
map to determine true south, which can
vary by as much as 30° either easl or
west of magnetic south. It's also impor-
tant that the rays of the sun strike per-
pendicular to the absorber panel. For
that reason, Hanson has three different
bracket styles which will place the pan-

els al approximately a 45° tilt,
(Please furn io page 100)
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1 Formbnes o

“Beautiful results
are easy with a

friend like Homer
to help.”

Now you can finish wood T
tlusgood... o i

Everything about Homer Formby’s new Wood Stains
and Finishes is designed to make it easier for you to create
a beautiful finish — the kind of professional-looking results

ou'll b d of. @
jgghaisd sk ... this easy.

The Tung Oil in Homer’s Wood Stains locks the color
and shade you want deep into the grain.

Homer Formby's new Stains and Finishes come in
plastic containers with twist-off lids. No more tools to
open and close cans. Wide mouths make it easy to use
big brushes. A special inner lip helps prevent drips.

Homer Formby’s new Wood Seal controls stain
penetration to eliminate blotching and streaking, assuring
even, uniform color on soft woods.

Choose Tung Oil Formula Varnish for a classic finish
or tough, chip-resistant Polyurethane with Tung Oil for

hard-wearing surfaces. mtroducing
Homer Formby’'s :
Wood Stains and Flmshes. Formbys

No one knows wood as good. ™

Available at leading paint, hardware, home center and department stores



(Conmtinued from page 98)
You can obtain a solar planning kit
which includes more information about

FAMILY OF SEVEN CUTS
HOT WATER BILLS IN HALF!" [fysttgtel-te

—— owner's manual for $2 from Hanso
Tankless Heater Provides Endless Hot Water Energy Products, River Fid., Newcastle,
Me. 04553, 28

The Hughson family
just took 7 showers in
a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

The Hughson family ol Pennsylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy  costs and energy consciousness, a new
used 1o heat your basement tank of water THERMAR™ TANKLESS INSTANT HEATER
is dissipated right through the walls ofthe  should be considered by everyone inter-
tank itself and into your storage or crawl  ested in saving money and saving energy duct Is installed. Complete wiring instruc-
space area? tions are packaged with the kit.

Inside, the blower that feeds the cold-air

The Perfect Answer-New Thermar™ | STORAGE TANK  THERMAR™
Tankless Instant Hot Water Heaters i TAMKLESS

iy
[f heat losses are created by the need to hﬁ
keep large volumes of water standing in a "
tank, why not eliminate the tank? And, o
that's just what Thermar™ has done. In its |2
place we have developed a tiny. super JlEE
powerful instantaneous heating unit which AR
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswitch on the unit autn-

matically turns on the moment hot water is 3""." tanks keep  Tankless design |3
small in sire, &nn“l

neaded. Then a continuous stream of large velumes of wa eey—"]
delightful, sparkling hot water flows from ;u mﬂ:& ful The :ﬂm mu;‘uﬂ:
forsh sh IMAGINE Hne. Cyries on cresies it on de-
TEeTap or shower or wash basin G Nt and off 24 s,  day  mand Usss o anergy —
as much hot water as you want — wven when you'rs  unlil you meed hot
produced in a never-ending stream as long away. Tank can alse  waler. Can produce . .
as you need it “run out” of hested 120 gallons and more

he ordinary Tank-Type Hot Water waler when negded an hourd
Heater is the most “Energy Costly” appli-

ance in your home. In this day of rising UL. Listed Electric Hot-alr register is on celling at other end
House and AGA Cerfified Gas Modals of room from blower. Note thermometer,
. sel.emﬂdFFPf Energy Thousands in Use Around the World
World's Fair You' S
ou'll recover the initial costs many limes
« Featured in Popular over in fuel savings as the years pass And, | |
Science Magazine you'll enjoy a lifetime of hol water — .
s Seen on TV! _ shower after shower after shower!
+ Member — Gas Appliance * Savings will depend upon lecal cost of tusl, type of fesl
Manufacturer 's Ass0c. ING used, condifion, age and type of pressel heabs: squipment

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS
USE COUPON BELOW OR CALL 1-800-228-6505

I-- o — T = ———

THElmn Ralae mer Tack W

m——- Gresnwich, CT 06830

| would like to cul my hot water heating hills in hal!! Please RLUSH an FREE catalog of THERMAR™
INSTANT, TANKLESS HEATERS Inchede details of the absolutely unigue 10 year guarantee and replacemant
plan. I understand that | am under no obligation to by

Name

Address After the blower has been completely
City Giate Zip wired, the protective cardboard covering
Canacian Aesidents send i 58 Bramsiess A Sore § Brampdon Onfario LEWINY T e au;ﬂ the plate face is removed. The cardboard

stays on during the entire Installation.
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INFLATION TURNS
SEAMLESS SPRAY INTO AMAZING
PART-TIME MONEYMAKER

Good for *25,000 a year and more...much more!

When George Singleton made $4,154.65
on one order for Seamless Spray, he said it
seemed like a miracle. .. making such Big
Money with so little effort. But that's the re-
markable track record of our SEAMLESS
SPRAY...the process that makes old roofs
like new again.

One new man after another has en-
joyed the same BIG SELL thrill when they
introduced Seamless Spray and closed
sizable orders on the first call.

Like Joe Kimpel, a former welder, who
was making $1,000 a month, His first 5
weeks with Pace paid him $2,799.69.

Bob Kronner, 55-year old former steel
salesman, made one call, got his first Seam-
less Spray order, and made $1,429.43.

How can this happen so easily for men with no
experience in our business? It's all very logical.

If you've talked to a roofer lately, you know the in-
credible charges for putting on new roofs. For industrial
buildings, shopping centers, motels, hospitals, schools,
efc., prices have gone sky-high, With our process, we
bypass the roof contractor. The commercial building
owner uses our Seamless Spray to apply Pace Roof
Renewal Sealant right over the old roof. The costis so
low, the proven results so satisfactory for such well-
known firms like General Motors, American Airlines,
Holiday Inns and hundreds more, there is virtually no
sales resistance.

Pace ships Seamless Spray equipment on Free
Loan. Your customer pays only for the Sealant. His own
men apply it. It's as simple as that.

The field-tested sales kit we fumish you gives you
all the know-how you need to get into this BIG SELL im-
mediately. There's no waiting, no training needed. You
don't waste your time on small, penny-ante business.

YOU CONCENTRATE ON BIG SALES—
BIG EARNINGS

That's how part-timer Jim Deveau earned a weekly
check for §2,760. (We think he'll go full-time now!) How
Dave Lute, with 2 sales in 2 days, made over $1,500.
And how rookie Bob Shelhorn parlayed several roofs for
one company into a $1,433.78 paycheck!

And that's on justone of the inflation-beating Pace
Products that keep you selling big on every call. Along
with Seamless Spray, you'll make big sales and see big

TH
PAID GEORGE SINGLETON

*4,154.65

profits with PARK-KING Blacktop Sealer, Liquid Metallic
Siding, Concrete Plus and all our other 1-coaters that fill
maintenance needs wherever you go.

SEE HOW JUST 1 SALE A WEEK IS GOOD
FOR $25,000 A YEAR...AND MORE.
ALL FACTS FREE WITH NO OBLIGATION

Just mail this coupon. I'll mail you the impressive facts
about Seamless Spray and all the rest of our amazing
part-time moneymakers. You're under no obligation.

No one will call on you. Everything comes to you by
mail. Put this coupon in the mail today so you'll lose

no time getting into this BIG SELL!

SNOW-BELT SALESMEN! Winter's miserable ke and snow conditions
bring incredibly beg 15t call orders with the most sensational money-maker in the

ice and snow control field. Check off ICE MELTER BOX in coupon and you'll
receive all details FREE.

F----------------------q

i Dick Rogers, President 1
i f f PACE PRODUCTS, Dept. PM-983 i
1 B1st and Indiana, Kansas City, MO 64132 1
] PLEASE RUSHBY MAIL all facts about Pace SEAMLESS SPRAY, i
I the amazing part-time money maker that's good for $25,000 a year 1
I ...and more. No obligation.  — \~e MELTER :
. MHAME I
1 Address i
1 1
i Ciy — Stata Zip. i
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Cut Your Fuel Bills-
UpTo 40%

The newest furnaces and boilers are nearly twice as efficient
as units available five years ago. Here's how they work.

BY MICHAEL CHOTINER AND JOHN H. INGERSOLL

H ighly efficient designs for furnaces and boilers,
inspired by the fuel shortages of the 1970s, are
now available to homeowners after years of research
and development. According to test results pub-
lished by the U.S. Department of Energy and the
claims of the equipment makers, the new breed of

heating units is from 26 to 40 percent more efficient
than the various types of equipment on the market
only five years ago.

Efficiency ratings are based on the amount cf
heat that a furnace or boiler can extract from a unit
of fuel compared to the heat potential within the

TWO DESIGNS FOR CONDENSING GAS FURNACES

AR 15 HEATED AL IT
PASSES HEAT EXCHAMGERS
AND 5 DIRECTED TO DUCTS

HIGH-TEMFERATLIRE

COMBUSTRON AR 15

DARECTED TO PRIMARY
EAT EXCHAMNGERS

CERANSC IGNITOR
HEATS TO 2,508

DETAIL—HEAT TRANSFER MODLILE

WSARK AR
7 TO DUCTS

PREHEATED AIR IS
WARMED FLRTHER BY
PASSING THROLIGH
MAIN HEATING COIL

Sy




fuel. In standard calculations, performance is aver-
aged over the period of one year to compute a per-
centage rating known as the annual fuel utilization
efficiency (AFUE).

To cope with the inadequacies of old-style heating
equipment which, at best, posts AFUE ratings of 50 to
55 percent, engineers have found ways to eliminate
pilot lights and have found methods to burn fuel more

COBAELIS T
CHAMAER
[SEE

DA TGS
BELINA)

AlR TAILPIFE
1 TAKE
PPE

MU NG
WREVE

AR
CORBLSTION
AlR BLOALVER

HE &1
EXCHANGER
o

FLLIE
WENF
FPE

BLORVER

The Lennox Pulse Furnace (above) has an extremely efficient
and thorough system for burning fuel. See detalls below.

PULSE COMBUSTION SYSTEM

1 4
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completely. Components have been developed to
capture heat that formerly went up the flue with
exhaust gases. Special attention has been given to
redesigning heat exchangers, elements within fur-
naces or boilers that transter the heat of combustion
to the ducts or pipes.

Along with solving the problems of old-style heating
units, engineers have had to develop designs to cope
with problems arising from the new technology. Ways
to dispose of acidic solution condensing from the
cooler exhaust gases have been found. New rules
have been developed for specifying the required out-
put of high-efficiency units that replace old-style fur-
naces and boilers. The prevailing mentality had been
to install oversized units capable of providing more
than enough heat on the coldest day of the year—by
definition, an inefficient approach.

The economics of heating efficiency are simple: A
homeowner can cut his fuel costs by 1 percent for
each percentage point gain in efficiency. If you own an
old-style heating unit and replace it with one 40 per-
cent more efficient, you will probably save enough on
fuel to pay yourself back in three to five years. What is

BLOSVER

¥ A
LLIE AL ALLEASELY

CLOSE-CH T

/..

FLUE GAS HEAT EXTRAC TOR
COLLECTOR /

BOILER 1

SECTIONS ——1—f Lt

INSLILATED —f
STEEL
JACKET

BILULATED
T uMNER
IACKET

L PANE|

INSLLATED—T ]
STEEL BASE

ALLATIZED~] 'ﬂ_b___ﬁ
STEEL
BURNERS J

Drawing of Weil-McLaln VHE gas boller shows induced draft
system and heal extracior, a secondary heat exchanger.

fascinating is the number of different approaches to
creating efficient heating systems that can be seen in
furnaces and boilers now on the market.

Efficient heat, transfer system

The Amana Energy Command furnace, designed
for forced warm-air systems, has a U.S. Department
of Energy rating of 94 to 95 percent AFUE. (Like EPA
mileage ratings for cars, sources tell us, DOE efficien-
cy ratings should be taken with a grain of salt.) Among
its many advanced components, Energy Command's
Heat Transfer Module (HTM), which combines the
functions of a gas burner, combustion chamber and
heat exchanger, is an engineering standout.

An electricity-powered ceramic igniter inside the
HTM begins to heat up at a signal from the thermo-
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HIGH EFFICIENCY HEATING UNITS: CONSUMER INFORMATION

,';_- GAS WARM-AIR SYSTEMS
Brand Input Installed Matural Gas (N) Approx, Cost
Maker Name (B.T.U./Hr.) AFUE* Mode or Propane (P) (Installed)
Alrtemp Aiftamp i (Same specs as Fedders)
Amana Enargy | BO,000 1o B4% 1o Uipilow M or P | %2 00083500
Command 100,000 95%
Arkla Arkla 40,000 fo BE% 1o Upllow or Mor P $1.300-$1.500
Recuperative 120.000 B7% Downtlow
Bryant Formula 48.000 10 B3% Uipfeow MorP $1,100-51.300
1000 143,000
Farmula 48.000 io B2% Downllow o MNorP £1,100-51, 300
2000 143,000 Horizontal
Carrier Super 48,000 1o BZ% Upfiow Nor P $1,100-51.300
Saver 167,000
Supar 48,000 o 82% Downficw of MNorP $1,100-$1.300
Furmace 143,000 Horizontal
Climatrol Climatrod {Same specs as Fedders)
Day & Night (Same brand names and specs as Bryant)
Feddeors™ Fedders &0.000 to 81% 1o ’ Upfiow Mor P $1.500-51 800
110,000 B
Hail-Quaker Enargy 50,000 to 92% to Upfiow M £1,500-52,000
Marshall I 105,000 96%
Lennox Puslze 40,000 o 91% o Uphow WoarP | £2.000-83,300
130,000 BE%e |
Magic Chet Liitra 60.000 to BE% to Lipfow N %1.500-51,700
B7.500 Br%
Payne Angwer Ona 48,000 to B3% Upllow Nar P $1.100-$1.300
143,000
| Answer Two 48,000 1o 2% Downflow or NarP 51,100-51,300
143.000 | Horzortal
Sears T Kanmore (Same specs as Heil-Quaker )
Whirlpool ] Tigghtfist Il (Same specs as Heil-Cuaker)
OIL-FIRED BOILERS
Input ox. Cost
Maker Brand Name (B.T. IJ fHr.) AFUE* (Installed)
Blueray Systems Blueray I 91,000 to 150,000 85% to B7% £2 000-82,500
Burnham Burnham 84,000 to 147,000 B3% 10 Bd% l 52.000-52,500
Cirele Combustion Circha Combusation 87,000 w 182,000 Owver 85% £2.200+
Energy Kinetics System 2000 102.000 to 120,000 | B3 $2,500-53,000
GAS-FIRED BOILERS
Input Matural Gas (N) Approx. Cost
Maker Brand Name (B.T.U./Hr.) AFUE* or Propane (P) (Installed)
Burnham AG2000 96,000 to 164,000 B3% o B4% M 52,300-52.600
Hydrotherm Hydro-Pulse 50,000 10 150,000 0% o 91% Nor P 52 B00-53 400
Weil-McLain VHE 67,000 1w 167,000 BT % N $2.000-53.200
"AFUE stands for Annual Fuel Utilizabon EMciency, also called Seasonal Eficiency **The Furnace Div. of Faddens Corp. (including Aitemp and Climatrol brands) was
{ee taat for aaplananon) pul up Yoe sale o Ageil 1983 Yau ll sl necDgrize the brands, snce 18
+ Price includes domeste not-wates heater ul'lll'.E":r the buyer will :han-;e hem

stat. It takes about 30 seconds 1o reach
its peak temperature of 2,500° F. A
blower mixes air and gas and directs it
into the HTM, where it is released
through some 10,000 tiny ports in the
burner. Combustion is touched off by
the hot igniter.

A network of steel fins surrounding
the bumer absorbs the tremendous
heat of combustion. It's passed on 10 a
50/50 glycol-water solution coursing

104

through tubing within the fins. From
there, the liquid is pumped to the main
heating coil. Exhaust gases leave the
HTM at about 300° F. and are directed
to a recuperative coil which cools them
turther. Condensation occurs there, re-
leasing latent thermal energy. Exhaust
is cool enough to be vented through a
sidewall and condensate is led via plas-
tic tubing to a suitable drain.

House air to be heated is drawn in by

a blower at the furnace base and direct-
ed first through the recuperator coil,
where it is preheated, then up through
the main coil for final heating and on
into the ducts.

A dry recuperative furnace

The Arkla Recuperative Furnace
achieves efficiencies comparable to the
Amana unit using a different, simpler
system. Activated by a thermostat, sin-

POPULAR MECHANICS « SEFTEMBER 1983



SOFT PACK 100°s FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. nicatine i
Warning: The Surgeon General Has Determined av. per cigarette by FTC method,
That Cigarette Smoking Is Dangerous to Your Health. Campetitive tar Ievels reect either the Dec. ‘81 FTC Repart or current advertising

NOW. THE LOWEST OF ALL BRANDS

T ——— |

9mg T 8mg img
BENSON s HEDGES \ o . ;
MENTHOL 1003 i

Now, that’s the bottom line.

( CONFIRMED BY THE LATEST U.S.GOV'T. REPORT ON TAR |




WATER WELL

DRILL KIT

Orill a water wall
or a free-flowing
spring in your
backyard. Have
all the pure,
fresh water you
want FREE!
Easy to
operate as your

power lawn

mowWer.

35,000 S0O1 I)!'

FOR FREE BROCHURE
CALL TOLL-FREE
1-800-821-7700

(Ask for Extension 79)
Call anytime inchuding Sundays
OR WRITE TODAY!

79 Anderson Road

ul-'ll‘lh. Alabama 36802 ©1se cenr wirg

THE MOST EFFECTIVE, INEXPENSIVE
AND THE EASIEST METHOD. ..

§T LONG LIFE
= & Neuman

PAT. NO. 4,385 381

One Meuman cieaner will
] gonform to chimney wall 1o
™ efiectively remove crao
= sole regardiess ol size of
= build-up, whereas many
[ sizes of brushes will probably
be necessary to clean one
1 chimney if creosote buikd-up
5 is substantial

,
[CE

s ey

JUCOULIOCC

'__: —|.F If

DOooDOC

.if
plus 3l seres m befween

LOOK FOR THE BRIGHT ORANGE
NEUMAN AT YOUR LOCAL HARD-
WARE, FARM AND OTHER STORES
CARRYING FIREPLACE ACCESSORIES.

ME==mn=r W=NEr \Mmoon 4ncC. HNooX 02
L]

ALSD ASK ABOUT MELMAN'S NEW CHIMNEY
CAP..FITS 23 SIZES.

WELMAN, BOX $46,

IF UMAVAILABLE. WRITE OGEMA W 58459

gle-port gas burners inject gas into the
combustion chamber, where it is lit by
an electronic spark igniter. The manu-
facturer ciaims that the single-port burn-
er systlem is most reliable because of its
resistance to clogging.

After ignition, the very hot combus-
tion air is directed into ribbed alumi-
nized heat exchangers. The ribbed
design of Arkla's heat exchangers pro-
vides extra surface area for maximum
heat transfer. Combustion air leaves
the heal exchangers at 400° to 500° F.
A fan pulls the partially cooled air into a
recuperative cell, similar to the primary
heal exchanger unit, but made from
stainless steel to prevent damage from
corrosive condensate.

The heat exchangers and recupera-
tive cell impart the heat of the combus-
tion air inside to air circulated past them
by a blower at the furnace base. The
cooling effect of the air blowing past the
recuperative cell causes condensation
to occur and, consequently, releases
latent heat.

Pulse combustion

The Lennox Pulse Fumace is de-
signed 1o sustain a combustion process
touched off by a single spark throughout
an entire oN cycle. Air and gas are
directed into and mixed in the combus-
tion chamber, then touched off by a
sparkplug-like igniter. The pressure
buildup inside the chamber caused by
the explosive force of initial combustion
causes the gas and air inlets to close.
The hot gas produced by combustion
moves from the combustion chamber
into a long, convoluted heat exchanger.
As the combustion chamber empties,
the pressure inside drops to a negative
level, drawing air and gas for the next
combustion pulse. Some of the hot gas
is reflected back into the combustion
chamber from the end of the tailpipe,
and it's the heat from the reflected gas
that lights the newly introduced gas/air
mixture, The process occurs at a rate of
B0 to 70 times per second, eliminating
energy consumption for an igniter and
burning fuel with heretofore unknown
thoroughness.

Exhaust gases escaping the heat
exchanger are routed to a condensing
coil fitted with a drainage tube. Air circu-
lated by a blower picks up heat from the
condensing coil and from the surfaces
of the heat exchanger. Then, it is direct-
ed through the ductwork,

Condensing gas boiler
Weil-McLain's VHE (very high effi-
ciency) gas boilers adapt the technolo-
gy for condensing heat exchangers to
forced hot-water heating systems. The
innovation enables the VHE systems to

perform about 20 percent more e&ffi-
ciently than conventional boilers.

At the start of the ON cycle, a pump
beging to circulate water through the
boiler. An electric spark ignites a pilot,
and then the main gas valves open to
ignite the burner. Induced draft from a
blower pulls combustion gases past the
water-filled boiler sections rapidly,
speeding the heat exchange rate. The
exhaust gases are then sent to a sec-
ondary heat exchanger. Relatively cool
water returning from heating pipes is
preheated by the secondary heat ex-
changer before being recycled through
the boiler. Finally, cooled exhaust is
directed out through a vent which has a
damper that closes during OFF cycles to
retain heat in the boiler,

Heat-purging boilers

Another development in the area of
hot-water heating systems is the "heat-

Circle Combustion's compact boller and
water healer use heat-purging systems.

purging” boiler. While most old-style
boilers circulate hot water to radiators
from a holding tank containing 16 1o 23
gal., maintained constantly at high tem-
perature, heat-purging boilers use only

MANUFACTURERS LIST
Mirtermip (300 Fedders Corp.).
Amana Relrigeraton Inc., Main 51, Amana, kowa 52303,
Arila industrees, Box 534, Evanawille, ind. 44704
BDP Co., Box 70, Indianapolis. Ind. 46206,
Biyoray Systems Inc., RL 81 5 Schuylkil Haven, Pa.
Tava
Bryant {see BDP Co.).
Bumham Corp.. Box 3078, Lancaster, Pa, 17604,
Carmer Air Condilioning. Carmar Phwy,. Syracuse, MY
1321
Circia Combustion, Soulhside Ave., Hastings-on-Hudson,
Y. 10706,
Climatrol {ses Fadders Comp |
Day & Night (sea BDP Co.j,
Enmgrgy Kinetics, Box 407, Bernardsville, N.J. 07924,
Fadders Corp., Woodbridge Ave., Edisan, N.J. DBE1A.
Hail-Cuaker, Box 405668, Nashville, Tenn. 37204,
Hydrotherm, Rockiand Ave., Morthvale, N.J. 07647,
Lennoy Indusiries, Box 400450, Dallas. Tex, 75240,
Magic Ched, BS1 West Jrd A, Columbus, Ohio 43212,
Payne (sse BOP Co.),
Sears, Sears Tower, Chicago, . 60684
‘Weil-McLain, Blaine 5t., Mechigan City, Ind. 46360,
Whirlpool (see Hed-Ousker)
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Your home
Wlll‘kSllﬂll
can PAY-OFF

2 to 5 gal. of water. When the thermo-
stat is satisfied and a heating cycle
ends, the bumer shuts off and all
remaining hot water is circulated
through the system by a pump. Heat-
purging boilers consume fuel only when
they are on, saving fuel that formerly
had beaen used to maintain water tem-
perature constantly.

Uinits offered by Energy Kinetics and
Circle Combustion, though different
from one another in design specifics,
operata with heatl-purging systems.
Both incorporate retention-head burn-
ers under high pressure fo achieve tem-
peratures of nearly 3,000° F. Energy
Kinetics units and those made by Circle
Combustion are designed o supply hot
water needs at the rate of 168 gal./hr.
and 120 gal. /hr,, respectively.

There are many other brands that \
have incorporated the mew technolo- The XG2000 gas bolfer manufactured by

gies. See the chart on page 104 for 8 Burnham is equipped with a legic module
more complete listing. PM o troubleshoot its own malfunctions.

/" FOLEY \ ""
S RELSAW, BELSAU, ..
.

Power Feed
Power Tool .

Planer Molder Saw

A Gas Furnace That Runs On Its Own Steam

ield tests are planned this winter for a
new gas furnace that does nol require
electricity. The fumace, developed by TRD
Corp., uses a liquid medium that's boiled
and circulated through a condensing heal-
exchanger unil, Steam produced in the
process drives a Rankine turbine which
produces mechanical power o operate the
blowar. The pilot light runs a 750-millivolt
thermopile to provide power for the thermo-
stal.
Aside from its high fuel efficiency

(around 84 percent), the TRD Self-Pow-
ered Fumace is designed to save home-
owners money in several other ways. TRD
has a standing pilot instead of an electronic
ignition. Electronic ignitions frequently re-
quire service calls. TRD also says thal
electric operating costs for most other high-
efficiency gas fumaces run about 16 per-
cent of the fuel cost, a factor ignored. in
many sales presantations. Contact TRD
Corp., 5181 West 161st 5t., Cleveland,
Ohio 44142, —M.C. and J.H.I

TRD's Self-Powered Furnace, plonesred with funds from New York state utilities,
requires no eleciricity to operale. I may be avallable sometime next fall.
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Three power tools in one—
a real money-maker for you!

The Planer/Molder/Saw is aversnt:le
piece of machinery. It turns out J\
ltllbll‘;' precision rnnldmg, tnm

ing, furniture. .. in all popular pat-
terns. Rips, lnnes molds sepa-
rately. .. or all at once. Used by indi-
vidual home craftsman, cabinet and
picture frnmins shops, lumber yards,
contractors and carpenters.

MNever before has there been a
three-way, heavy-duty woodworker
that does 0 many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any mu]dingr]mttnm

ou degire. Provides trouble-free per-
¥l:-rmance And is so simple to operate
even beginners can use it!

3ﬂ 30-Day FREE Trial! exdiing Facrs

NO m.ﬂﬂﬂﬂ—ﬂﬂ SALESMAN WILL CALL

RUSH COUPON gFﬂnlzﬂ%ELSlwm
ropay! KANSAS CITY, HD 54111

"R, I'uh]l narn-ur}u Fl“ '
LT wansas Gy Mo 64111 8o’

[0 YES, please semd e the FREE Bookler thar
gives me complele focts abowi yowr Planer-
Motder-Saw and full deratls an how | can qu.nl.m-
: for a 30-Day Free Trial right in my own shap, |
undersiand there is No (hlipaiion oad thar Mo

' Solesmanm will call

Name
' Addrena
. City——

Fale Tip.
= 5 _r £ L ¥ L |
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Multifuel Technology
Heats Up

BY PENELOPE A. SPANGLER AssiSTANT HOME AND SHOP EDITOR

ftar more than a decade of fluctua- ESHLAND — WATER-HEATING
tions in the price and availability | gy coiL
of heating fuel and with future prices FURNACE
uncertain, the multifuel heating unit S
seems 1o be a product whose time has o JACKET
come. Multifuel units are designed to INTAKE —
operate using a choice of two or more
fuels—one a solid fuel like wood or 4o
coal, the other a conventional fuel
like gas, oil or electricity. Central
heating systems are now available el
that operate on virtually any combi- i
nation of fuels. There are multifuel
furnaces which supply heat for forced-
air systems and multifuel boilers for hot | Z
water or steam healt systems. NOLCED o
One of the greatest advantages of ASSEMBLY PLUG

multifuel heating units is the degree of
flexibility they allow. They enable you to st
burn the least expensive or most conve- =
nient fuel your unit uses. They also offer “}— Ol BuRNER
built-in backup systems. For example, if i : Emuam
on the coldest days of the year the COLLECTOR
woodbuming mode can't supply heat at
a comioriable level, the thermostat(s) _
controlling the multifuel unit will, in PN PR FIRE TUBE

almost all units, automatically switch an

Wood Gun Furnace {above) has specially designed refractory chamber of dense mate-
rial where combustion air Is pulled In. Resuli Is a complete combustion that occurs at

2,000° F. Options on Riteway's Omni Nl wood-coal furnace (below) Include: a catalytic
combustor, water heater and an electric duct heater for multifuel capability.

the conventional fuel mode. By the
same token, when a wood fire dies out,
the conventional mode in some units
will automatically take over, so there is

108

ﬂ::g?:;tmﬁ;;mﬁ:dz:g ffyouare [ oireway omnin j =
Some manufacturers offer designs RETURN- — s OPTIONAL)

that sustain wood fires for as long as 12 AR DUCT T

hours. In models where there is a single

combustion chamber for solid and con- BAFFLE~—

ventional fuels, the conventional fuel e

will automatically light the solid fuel and HOT-AIR

then shut off, so little manual fire tend- CATALYTIC — T P DUCT

ing is required other than loading up COMBUSTOR

with solid fuel. One manufacturer, EFM,

has even brought back a technology ALUTOMATIC = |

from the heyday of coal bumers: An BYPASS D= |

automatic stoker feeds coal into its mul- e : il . t‘gﬁﬁiim

tifuel units (see photo, page 110). N s g BYPASS
The multifuel concept is not new. Mul- /_,J ) b DAMPER

tifuel heating units have been on the S ; .

market since the mid-"50s. Interast in LMIT “_f ‘ .__H -n

these versatile and economical central J LS |

heating systems has now risen to tha e _. oo E‘gn.rlgﬁn

point where Air Conditioning, Heating LOUVERS g =

And Refrigeration News reporis that GRATES l

the industry is selling some 12,000 units : - "




Now you can share music with these tiny,
lightweight, portable stereo speakers.

Turn Your Walkman
Dynamic Portable

Into a

or any
personal stereo

Entertainment System!

If you own a Walkman or any other per-
sonal stereo. you know there are times
when your headphone is just plain in-
convenient. Times when you wish vou
could share the music with friends...at
the beach...at work.

Now there's an answer. These folding
mini-speakers expand your personal
sound system so that others can enjoy it.

There’s Nothing Mini
About the Sound

Plug these speakers into the headphone
jack of your Walkman (or any personal
stereo) and instantly you've Ec-l a power-
ful desk top sound system. And, the 24"
coanecling wire acts as an FM antenna.
Now your personal stereo becomes the
most compact, portable big-sound stereo
system you can own!

Mini-Speakers Fold
for Easy Carrying

When you're packing...and vou want to
pack light...these mini-folding speakers
measureonly 4 x 2z x 1" No h‘i:f;ger than
two cassetie tapes! The sturdy, hinged
design protecis the speakers from
damage.

Folding Mini-Speakers G33,065

Add $2.50 for
postage and handling

e 14

Order the Mini-Speakers or
the Dynacharge Battery
Charger with Batteries. Order either

and save $10. Use VISA, MasterCard,
Diner's Club, Amer. Ex%:rm or Carte
Blanche. Call anytime, 24 hours a day.

1-800-257-6173
In NJ: 1-800-232-6677
Most orders shipped within 48 hours

No Risk Guarantee

If you are not completely satisfled with
your purchase, return the merchandise
in its original package and we will cheer-
fully refund your money in [ull.
We back our products! We give our own
uarantee, as well as the manufacturer's
or one full year after your purchase.

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.

| away on short-

Toorder by mail: We accept major credit cards: include account number and expliration date,

orif you

fer, mail check or money order. Include item number and

tage/handling charge.

NJ residents add 6% sales tax. Most orders shipped within 24-48 hours.

&9 Edmund Scientific Co.
11 East Gloucester Pike, Dept. N2103, Barrington, NJ 08007

Stop throwing your money

e batteries,

take advantage of this
special offer now!

Introducing the
First “Smart”
Battery Charger.

Sa've S10 now.

Save hundreds of dollars a year!

When you order the folding mini-
speakers, we'll send you the Dyna-
C arbg Battery Charger for only
$9.95. .. that'sa ten dollar sav

the regular price of $19.95.

Either way, you'll start saving hun-
dreds of dollars a year by rechaigin
batteries at least 1,000 times, w:ﬁ
sel of Dynacharge Rechargeable
Batteries is guaranteed for 1,000
recharges or 5 years...whichever
comes first. Think of the money
you'll save, not just on your personal
stereo, but on any battery-operated
product you use; camera . port-
able radio, electronic games, ete.

Recharge Your Batteries
and Save!

Order the Dynachar%e Battery
Charger and a set of batteries (n the
size of your cholce. We guarantee
you'll start saving money immedi-
ately. or just return everything in
the original package and we'll cheer-
fully refund your money.

Dynacharge Battery Charger G33,077
Reg. $19.95; if ordered with Mini-

Speakers or batteries,
caty " PO

Rechargeable NiCad Batteries

“AA" (pkg.of 2) G33,073 87.85
“C" (pkg. of 2) G33.074 9.95
D" (pkg.of 2) G33,075 10.95
9 Volt (pkg. of 1) G33.076 11.95
Add $2.50 for postage and handling.




BEAT the HIGH COST of LIVING!

HERE IS A
am UTIFUL
- WAYTO
MAKE

LEARN WPHOLSTERY AT HOME . . . restore old
chairs, solas to like-néw condition! A clean, en-
joyable way to put spare hours lo profitable usae.
Old casl-ofls picked up for dollars, worth hundreds
when reupholstered, Fascinating home sludy
course includes tools, kits, supplias. Earn as you
learn — start your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cesaful MUI system is taughl. It costs you nothing
to gel the information and there's no ohrlgalmﬂ
Mo salesman will call. :
Madern Uphalstery institube,

BD173 Field Bldg., Kansas City, Mo, G411

MULIL THAS

GET STARTED NOW = COUPON TODAY B

r Modern Uphobstery institute,
BT Finld Bidg. Mansas Ciy, Mo, 64111

| Pleass mail me a copy al

wouf book, ' PROFESSIONA f.- op-

I

I

I
HOLSTERY for Fun and Profit.” [ undee- |
stand no one will call and there is no ohligation :
|

I

I

Hame Age___
Addreas s
B e e T

Do-it-Yourself

WOODWORKERS

I page Catalog
Fine wood, veneer
inlays, hardware

tools, finishes, cane
upholstery, clock kits, books, plans

PARTIAL CONTENTS: 14 kinds cabinet &
Turniture wood«. 79 veneers M. leagths, 11
famcy birl & erotch, 19 flexible veneers to 367
whie w # fi.. 54 carving blocks. 118 chisels &
carving tools, 76 wsse inluys, 3 clamps, 72
lamp parts, 73 wood picture kits, 500 plans, %
how-10 books, Period hdwe., sliding, revolving
hdwe. Cane. reed. wood fndshes, pie. framing.

coffee mill kit, etc. Over 20080 hard-to-find prod- .

wects in new 104-page Woodworker Catabog!
TEAR OUT AD. MAIL TODAY.

CONSTANTINE k. 1812

2051 Eastchester Rd., Bronx, N.Y. 10461

[7] Send new Woodnorker Catalog. $1 enclosed.
[C] 1 prefer Catalog with 20 Wood Samples. 52
enclosed. Send 20 wond veneers from around
the world. ldentified. Useful when matching,
naming & ordering fine woods. Fducational.
SLA0 refunded on Firse catulep order.

------------------------- L] - J—
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per year. Installed, a multi-
fuel system will cost you

betwesn $2500 and OiL

BLIRNER

$4 000 or more. Multifuel
boilers generally will fall at
the high end of this range.

The growing popularity of
multifuel heating also has
brought with it improve-
ments in technology. For
example, in some early
units without separate com-
bustion chambers for solid
and conventional fuels, the
conventional fuel bumner
often became clogged with
soot and creosote, byprod-
ucts of solid fuel combus-
tion. Some makers have
redesigned units providing
separate fireboxes,

Others have designed
systems thal greatly reduce
smoke and creosote, at the
same time increasing the

amount of heat extracted
: . BURNER WITH
from solid fuels. Riteway, COVER REMOWVED
for example, is selling a
catalytic combustor as 0p- | sTOKER MECHANISM T

tional equipment on its mul-
tifuel fumace. Similar to
the catalytic converters de-
signed to reduce aulo
emissions, catalytic com-
bustors burn up smoke al
relatively low temperatures
(about 500° F.). Extra heat
is produced by burning the
smoke, and the catalytic
combustors reduce air pol-
lution and inhibit the forma-
tion of creosote. (Current
data indicate that caftalytic
combustors last about two

COAL/OIL BURNING FURNACE

STOXER COAY —

DRIVE LIMIT

WAORM GEAR
PLILLS COAL
THROLIGH
FEED TUBE
1O BURMER

years before buming out.
Replacement costs $50 to
$60, so thought should be
given to your needs for effi-
ciency and air pollution
control before deciding on a unit
equipped with a catalytic combustor.)
Another method of eliminating smoke
and creosote produced by burning
wood is called "gasification.” In this pro-
cess, wood is baked in an oxygen-defi-
cient atmosphere to produce a highly
flammable gas that is drawn off, mixed
with oxygen and then burned at temper-
atures exceeding 2,000° F. This results
in more complete combustion and en-
ables the unit to extract more heating
energy from the wood. Essex Thermo-
dynamics and Eshland Enterprises
make boilers using this process.
Yukon Energy Corp.'s electric-solid
fuel furnace is the first of its kind to be
listed by Underwriters Laboratories.
The electric mode produces 20 kw with

Up to 20 pounds of coal per hour is automatically fed to
burner by a stoker system In EFM’s coalloll boiler. Ol
burner located on top has a fame retention head. Boil-
er has & hot-water coil, comas as a steam boiler, too.

four 5-kw elements, each on a 45-sec-
ond time delay. The delays prevent
power surges.

In addition, high-efficiency devices
developed for conventional heating
units have been adapted to multifuel
units. Retention head cil bumers, flue
dampers, improved combustion cham-
ber jacketing and heat-reclaiming de-
vices in various forms have been incor-
porated into many multifuel units.

Most multifuel units require only a sin-
gle clay-tile flue or a single UL-
approved, all-fuel metal chimney. How-
ever, check local codes and insurance
regulations. There has been some con-
cern that creosote from solid fuel fires
can block flues. While a clogged fiue is
obvious when solid fuel fires are bumn-
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ing (the room fills with smoke), un-
vented gas is more dangerous because
itis almost undetectable. To be listed by
Underwriters Laboratories, all multifuel
units must have a means of detecting a
restricted flue. Manufacturers have in-
troduced pressure- and temperalure-
sensing devices that turn bumers off
under unsafe conditions.

It pays to spend some time leamning
about multifuel heating units before you
shop. Solid Fuel Furnaces And Boilers,
written by John W, Barlok Jr. and pub-
lished by Garden Way Publishing Co.,
Charlotte, Vit. 05445, is an excellent
guide.

You should also evaluate your specif-
ic needs and the restrictions of your
home before selecting a unit.

First, determine the sguare footage of
your home and the square foolage of
floor, wall and roo! areas. Note the type
and thickness of wall insulation and the
presence or absence of storm windows
and insulating glass. This will help your
dealer to recommend units of the appro-
priate size.

Second, determine the size of the
area in which your multifuel heater will
be placed and whether sufficient com-
bustion air is available. The room must
have adequate fireproofing and enough
space to provide sale clearances be-

MANUFACTURERS LIST—
MULTIFUEL FURNACES AND BOILERS

wewinod c-coal o-0d g-gas e-aleciricity
Note: Models are available to burn the fuels indicated. but a

Charmaster Products Inc., 2307 Hwy. No. 2 West. Grand
Rapids. Menn. 55744. Charmaster and Chateau modeds;
w000

Sam Danials Co. Inc., Box 858, Montpelier, V1. 05602: w, 0.

Decton Iron Waorks Inc., 21385 West Good Hope Rd., Lan-
ron, Wis, 53048; Russell lumace; ¢, w, 0.

Eastiake, Dhio 44094; w, ¢ 0, g

Fmriﬂﬂ'l inc., Box 1040, Lachheld, Minn. 56355; PWO
BEMES; W, €, &

Longwood Mig. Go.. Gallatin, Mo. B4640; w, 0, g.

Oneida Royal inc., Bax 148, Oneida, M.Y. 13421, ACO
senes, €, 0, 9: AWGD seres, w, o, g

R#eway Mig. Co. inc.. 100 Triangle Or., Weyers Cave, Ya.
24486, LF-20, Dyna | and I, Gemini | and 11 w. €. g. 0, 8.

Thermo Products inc.. Box 217, North Judson, Ind. 46366
Tharme Pride wic furnace can be combined with Thermo
Price or other g/'o hemace; supplemental hal waber.

Yukon Enevgy Corp., 9850 Narthaast Hwy. 65, Minnaapolis,
Minn, 55434 w, c, 0, g, &

Ballers

American-Energy Maeling Associales Inc., 4642 Croas-
roads Park Ov., Liverpool. MUY, 13088. Chappee Barmi-
da PN seres; hol-water heal; w, €. 0, g

Conn. 06780, Neca SC senes; hol-water heat, 600 i
Burnham Hydronics Ow., Lancaster, Pa. 17804, Woodiand-
B, W. 0.
Dwmont Indusiries inc., Box 148, Monmouih, Me. 04259

stokee boiler. hol-water heat; also as steam unit; o, ©

Essex Thesmodynamics Corp., Box 817, Essex. Conn.
DE426; hot-water heal; w, o, g

Eshiand Enterprises Inc.. Box 23, Greencaste, Pa. 17225
Wood Gun, w, 0, g.

New England Boller Mig. inc., 790 Otd Colony Rd., Meriden,
Conn. DE450; w, c. 0, g

Morthitand Boder Company, East Haddam, Conn. 06423; DF
sbries boder for hol-water and steam heal; w, ¢, 0

Oneida Rioyal inc., Box 148, Oneida. MY, 13421, CWOB
sarias, w. ¢, g, 0.

Teddon Corp,, Conway, Mass, 01341; HE Tarm OT and 500
saries; hol-water heal. w, . 0. 0. 0.
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tween the heating unit and any combus-
tible materials.

Third, it is important to acquaint your-
self with the price and availability of
fuels in your area and make an
informed projection about both.

After you narrow your choices with
respect 1o fuel costs and supplies, com-
pare units based on both combustion
efficiency (the percentage of energy
content in fuel that is converted to heat)
and thermal efficiency (the percentage
of heat that gets into the home com-
pared to that which goes up the flue).

Make certain that the unit you select
is listed by a reputable independent
testing laboratory. Look for a UL label,
or one of the following: Energy Testing
Laboratories of Maine (ETLM), War-
nock Hersey Intermational, Amold
Green Labs Inc. and PFS Corp.

Select a dealer and an installation
contractor who can provide reliable ref-
erences and service. Check with your
local fire department and building de-
partment to be sure the multifuel unit
and its installation comply with the local
codes.

performance of their air condithoner sysiam

anargy while running &l a mose etficient lgvel
T Mis-Mizer

inslaliatbon
b

M

Patant '3 4 170,177 and 4 240,265

In 1978, Pegular Sownce Magazine pratsed the Mist-Mzer® zs the mos! affecive condenser coaling system
on She marksd, Sinco then thousands of Mist-Mizer® owners hava reved aboul kwar power bills and the improved
Ha®e 5 how il works: A high precision elecifonic thamostiad {8 plsced directly in contact with the oo tside cail
lcondenser). When il senses rdrigerant temperatune reaching 35.5'F, walter is fogged onto the coil and coals it
through “evaporalon” inat Hoading), Whan the condenanr lempbrat ute drops to 94 5°F the spray is terminated
When a hot central AIC condenser ts sprayed with iogged waler, compressor head pressure goes down, reducing
the compressos load. Suction pressane alss drops and 1he evaporalaor ndg colder Tha sesull s the unit uses less

Dot Yourset!” kit comes complete with awater conditioning systemand an anlicormasive
spray 10 halp conirol mineral busdup on iha condensar colf and & compiee acoesE0ny kit 10 ensurs a professona

Mist-Mizar® allars 5 &N yEAF WETENYY oh &l AvEbtenals and workrmanahip
PricEs may vary accodding ta the sipe and iype of your AT System

Call now! Take advantage of our special offer on
“Do It Yourself Kits”

1-800-874-0841

Or call collect
area code 904-434-2224, 438-0684, or 438-2991

MasterCard and Visa are welcomed.

IST =M

ER

Faxon Research & Mfg, Inc.
P.O. Box 17064 = Pensacola, FL 32522
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Solar-Assist Heat Pump Follow-Up Report:

AYEAR ﬂl" SAVINGS

ere are the findings for
PM's hot-water heat
pump installation assisted by
two solar systems, as prom-
ised in the January '83 issue
(Solar Systems And Heat
Pump Combine To Cut En-
ergy Bills, page 92). The bot-
tom line: | cut my electric bills
during the summer of 1982 by
$35 or more per month—
something that you can do as
well

For 20 years, |I've been on a
flat monthly payment schedule
with the electric company. We
reconcile each October. In the
past, I've owed something and
usually increased my monthly
budget amount. Last fall, how-
ever, | received a refund check
for $146.23 and reduced my

monthly payment by more

my 1040 form for 1982 madae it
puasihla The credit was for
axpenditures for Mor-Flo's so-
lar kit, miscellaneous plumb-
ing and electrical materials.
Our utility company rates
are higher than average in
summer and lower than aver-
age in winter. They are de-
signed to encourage a reduc-
tion of the summer peak load.
My decision to use solar
equipment in the summer was
in response to this incentive
program. My apparent kilo-
watt-hour savings alone dur-
ing the start-up summer was
about 36 percent.

Heat pump resuits

After putting in a larger 66-
gal. water storage tank, the
first step to cutting water heat-

than 20 percent. .water supply softener s measured ing costs was to install an add-

Another refund came in tax- ﬁm_ in mh;‘: E:,,, mpf:" valve fm:wur m on heat pump. Reviewing the
es. The 40 percent solar en-  well water to tempering tanks before entering water-heating COMputer printouts of kilowatt
ergy tax credit amounting to  equipment. Thermometer shows temperature of water from demand issued every half
more than $1,400 on line 47 of  tempering tanks. On average, water is ralsed fromn 55°to 75°F.  hour, | was surprised to see

KIWH ISE

.F'“;

D'DMESTIE HOT WATER COSTS
i B SOLAR COLLECTORS
=] mag TEMPERING TANKS —
f3za HEAT PUMP —
BESE | RESSTANGEHEATNG m mm . RESISTANCE BACKUP NOT USED)
B=2E T F
8 —_—
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Dates of system changes and adjustmenis
M5 —Essiric malar insislled 5MT =Tampaoring tanks slaried BrS —=Solar coflecion fully operstional
HIT —Firsl BEhng Tape 518 ==\abter relurning from iemparing fanks T5° F 10115 =Tutned ofl lempening 1anks and Solar Sygisms
dIF3 —Dniginal hegter removed, 56-0al waler heales B9  —=Vscalion 12112 = Started wsing dishwashes
instatiad Br2d —R&lurfed Irom vacation 222 —Venled deyai 1o haal pump

8§11 —Flow maier far hot waler $upply 7118 —Tasi-illed sodar colaclors 426 —End o indial test penod: reactivaie solar
ST  —Heal pump instaked Fid8 —Solar paneds tested systems far furiher study

A recording demand meter, Installed prior to any changes, pro-
vided data for measuring savings from each componant. Elec-
tric meter and water-flow meter measured hot water that
passed through the components and provided basic data for

1

the chart. Information was analyzed by compuler to provide
off-peak data and typical dally and weekend load proflles for
each month. Thermometers provided lemperatures of water
returning from tempering tanks and solar panels.
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that the electric resistance backup unit
never was used.

When it's cool in the basement area,
the heat pump works longer to raise the
water tempearature. In colder winter
months, the kilowatt demand is lower
but the kilowatt-hour usage remained
up (see chart). | always have run two
dehumidifiers in my basement to keep
my workshop and office dry. This year, |
.+ tumed them off. The heat pump did the
job better.

This past February | changed the
venting of our clothes dryer so waste
heal was directed down near the heat
pump instead of outside. | believe this
explains the 5 percent efficlency Im-
provement in the heat pump from 19 lo
18 kilowatt-hours per 100 gallons of hot
water during March and April.

Tempering tanks in the attic

The next components we insialled
were two 30-gal., glass-lined tempering
tanks. Since this is a passive solar sys-
tern, the tanks were set up in the attic to
take advantage of the heal there. Like
the heat pump, they don't qualify for a
tax credit. However, | expect no mainte-
nance costs for the tanks and plumbing.
There are no electrical parts. | push a
solar valve to activate the system in
spring and to drain it in fall. Water com-
ing from our well merely is diverted in
summer to the attic tanks, where it picks
up heat. Water temperatures coming
down average 75° F. in midsummer, a
valuable 207 rise.

The tempering tanks don't depend on
the sun's direct heat, so they work rain
or shine, as long as their temperature is
above that of ground water. Raising
ground water temperature by 20° F.
works out to be worth 2 to 3 kilowatt-
hours a day. | estimate that the two
tanks are saving at least $6 a month,
possibly as much as $9 during the hot-
test weather,

Solar collectors

Meor-Flo's double-glazed solar collec-
tor panels proved to be fine equipment.
They survived the winter unscathed.
Start-up this spring was smooth and
trouble-free. By mid-moming, when the
sun was shining, the water temperature
returning from the rooftop collectors
averaged 130° F. Sometimes, it's as
much as 145° to 150° F. The system is
guiet and efficient.

We had an unusually early, cold fall
that crimped my measurements. How-
ever, the short period of use indicates
that solar collectors provide aboul a 25-
percent reduction in electric usage.

Still, solar is a rather difficult financial
choice. If payback appears to be 20 to
25 years, there Is no way to know what
economic changes may come along.
However, my system has saved me
money.—Dawvid A. Warren
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Skylighting with
ENTARAMA

Cutaway View of New LO-DOME ™=

FEATURES:

= Copper flashing

* |nsulated dome,
clear, bronze or
whita

* Manual, pole or
motorized operator

- artra{:h'.IE
Inw silhouette

Give your home a light and airy atmosphere with VENTARAMA
Skylights. VENTARAMA has 33 years' experience making skylit
homes not only beautiful but problem-free.

Easy-to-use screen/storm panel system, silent motorization and
pole or hand-crank operator will give years of easy carefree service.

%ﬂﬂmﬂﬁnuvuﬂnr CORPORATIOM

\_ 140 Cantiagus Rock Road, Dept. PM9, Hicksville, N.Y. 11801 (516) 931-0202 )

NAIL DOWN
A NEW HOME
WITH MILES

No down payment. Below market financing.

More than 20,000 familes have
biilt quality Miles homes the way
they want — for & lot bess than you'd
expecl You can nail one down 100

Build your dream home today
We can hedp — with over 50 fioor
plans o choosa from, quality, pre-
cut malerials, options like plumbing,
heating and electrical packages —

starting under $20,000. You supply Send today for more details.

the labor. Keep costs down. Buikd

equity.

m Homes - =
Yiou're Mibes ahaad

= The Charlestan RS parymment.
r ‘Yas! Tell us more aboul how wa can buld Bnd own our own guality I I
I Midhes home wilh no down payment. !

Wail 1o Milas Homag®
I 4700 Machan Lane, P O. Box 8485

Minmeapolis, MR 55480

Plagse check one:

O Fres colar brochure

O B0 page, full color ¢

[Piease send £3 chack or mangy order |

Phone { ) — T

Bmme — -

Agdress e —

City —

State Zip MPMT-0B83

— —
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rw.s. Junks & San

738 Sevanth Steet N.W
Washingion, 0.C. 20001 1-800-538-5405

Phaats sand (e indecaled malerisl

| — 052 Chat sale priced @ $285, [fst: 5315 )
] 42 Chant sale priced @ 3235, (At £280.)
I FREE 'Winter '83-84 Woodworking Catalog

! FREE Wanlai ‘B384 Electionics Tool Catalog
Mastercard ____ Wisa ____ American Exp.
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Chack/Money Order
| Card Mo Exp
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| Address — o
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A space age polish
that removes and
prevents pitting!

ST )

e § and PREVES

_ met--’:iﬂ .

""-'-lh'll-q“-ql-..

FOmMulr a
CLERKE » FOLISHE 1

WALER s ROTICTS

rasup b

ek LT g

) :
T wr, IS DTS, (L8] (453,59 0851

MONEY BACE GUARANTEE!
MET-ALL aluminum polish.

Cleans, palishes, waxes and protects
in one application. Sale, jast, sasy
1o use,

MET-ALL zhines aluminum and all
other metals to a mirror-like finish.
Great for home, auto, marine and
aviation use. Tested and approved
by the three largest producers of
aluminum.

MET-ALL. Removes the dullness,
not the metal.

Ask your retailer or write to:
DARS MET-ALL INDUSTRIES. INC.
29-00 Review Ave.. Long Island City.
NY 11101 (212) 937-3535

14

Repa

Broken

ing
OWS

To disassemble the sash, remove four
corner screws that hold the frame togeth-
er. Screw locations may differ a bit
depending upon the sash manufacturer.

ou've put it off long enough. Now,

with autumn approaching, it's time
to finally repair that shattered storm win-
dow. Our do-it-yourself, step-by-step
instructions will help you do this task
taster than you might expect, Also, we
show how to lower your home heating

<yl
i \'-:

Measure the sash frame's Inside dimensions for the replacement pane. if the cracked
pane remalns intact, as shown here, you simply have to measure the broken pane.

After removing the corner screws, pull
loosened glass splinters free. Be sure fo
wear gloves. Remove large pleces of glass
after the frame Is pulled apart.

bill a bit by replacing the broken pane
with a low-iron, high-anergy glass.
Solakleer, the glass used here, is
from General Glass International Corp.,
542 Main St., MNew Rochelle, N.Y.
10801. It is claimed to have 50 percent
less iron content and a higher solar
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Separate frame members by tapping the

protruding spring-loaded latch with a
wood block or rubber mallet. Be sure fo

keep a firm grip on large glass pleces.

Carefully remove the old rubber spline
from the broken window pane. i the
spline [snt ripped or corroded, you can
reuse it. Otherwlse, you must replace It.

PR
,F‘. '-f..n..“-'l'h
= / -

the edge
that will be used at the top of the window.
At corners, cut halfway through spline so
that it makes these turns smoothly.

Start the spline midway along

transmission rate than conventional
glass. Although it looks, performs and
costs about the same, Solakleer admits
about 16 percent more sunlight and 25
percent more B.T.U.s, according to the
maker.

Whatever type of replacement glass
you choose, be sure to handle it with
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1. Coll 1-800-841-8574 for literature ond
prices.

2. Study literature and price sheet to
determine that aluminum columns are less

expensive and eosier to obtain than wood
columns.

1. Sell spouse on all advantoges of aluminum
columns.

4. Coll foctory ot some toll-free number ond
ploce order for columns to be shipped
immediately from stock of 50,000. Use
credit card or mail check.

5. Schedule Soturday morning do-it-yourself
project.

& Columns will arrive in approximately 10
days.

7. Arrange for moral support, 2 soft drinks,
1 can elbow grease, hammer, saw, level,
ond jock.

8. Follow directions ond instoll columns on
Saturday morning, eat lunch, then play
golf with friends.

Wolrce W
Phone BDO/B41-B674 toll-free
Moultrie, GA 31768

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPSI

| ATwd”, B8, BTeBT,

/ 107x10, & 127212
SMART

FLUTED DESIGN
complele with standard

AVAILABLE —Scamozzi,
Corinthian and sphl cap
and bass. PERMANENT,
I.'I TROUBLE-FREE-will not rof,
| warp or split. Replace your
okl wood columne with
aluminum_ . LIGHTWENHT,
EASY TO INSTALL —cut down
(f  labor costs, meterial costs and
handling lime . BAXED-OM
FINISH — oven baked columng
compleiely finished for home
ramodefing when quick
inatallation is regquired...
HOMES —perfoct lor porches,
anirances, colonnades — a new
idea in Interior decoraling.

-

Have more space, more |uxury fea-
tures for less money. Complete it your-
self. Reduce costs by $1,000's. Curtis
does the heavy, difficult framing, then
supplies finishing materials with step-
by-step instructions.

Don't settie for less ... you can get
more home the Curtis complete-it-
yourself way.

Send Coupon or

Call for a FREE Catalog.
There's a representative near you
Call (612) 542-4300

or Toll Free 1-800-228-6505
in Nebrasks Call Toll Free 1-800-642-0608

Compdste I Youraall

{B12) B42-4300
I yod Ridve desire  Wa have the frogh!

ATTENTION LOT OWNERS:

More Home for Your Money!

e m— —— —
Sand me your FREE Homes Cawlng

CURTIS HOMES, DEPT, pa-1

2201 Flomoa Ave: So., Minneapodis, MN 55426

IPIBEEE Pl

Hame
I AQdress .
Curtis Homes @i ;.
Phona|
0 Wa own tand I
0O Enclossd i3 31,00 M priority handling
— =

N\

Over 45 Models
to Choose From!

| SPECIAL CREDIT ARRANGE-
MENTS FOR LOT OWNERS.

® QUALITY MATERIALS AND
FEATURES.

B USE OUR PLANS, YOUR
PLANS, OR BEST OF BOTH.

| DISCOUNTS FOR CASH BUYERS.

 Slate___ _rip. -
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THERMO-TEMP®

a unique, scientifically
designed multi-range
pocket pyrometer

(temparature maasuring device)

The THERMO-TEMP Focket
Pyrometer is a low-cost, com-
pact, multi-termperatura indi-
cator for use wherever accu-
rate and dependable surface
temperalure measurements
are required. Developed
through the application of
liquid crystal technology,
THERMO-TEMP employs
spacially formulated choles-
teric liguid crystals that are
highly sensitive to heat and
light and have been engi
nearad to respond at predetar-
mined elevated lemperatures
to exhibit vivid color changes.
When the THERMO-TEMP is
pressed firmly against a high
temperature surface, heal
measurements are visually
determined by means of an in-
dicator ring that travels 1o a
point on a calibrated sens-
ing tube within 30 seconds
displaying surface tempera-
ture through clearly exhibited
color changes.

ACTUAL SIZE

# Hand-hald pen-size device
compact enough for a pock-
et, where it is always at your
fingertips and ready for im-

BaBoB 8 8 0.8 45

mediate use.
Money Back Guarantee
B
{
& ORDER FORM
1.5
'3 ] 250°F/1219C 10 BO0PF/316°C
& [] 6500F13439C 1o 1000°F/538°C
Selling Price: $24.95 each.

Prepaid within Continental U.S.
Includas shipping & handling.

[l Check or Money Ordar
anclosed.

[0 Master Charge or Visa
oOooOOoDOooooonoOooon

Mail Order To:

QUIMBY WELDING SUPPLY
1603 Northwest 14th Ave.
Portland, OR 97209
Phone (503) 221-1100

I 1&

83 HOME ENERGY GUIDE

care. Be firm but gentle, and always
wear safety goggles and leather gloves
when cutting and handling it.

Tools you'll need

A few standard hand tools are all thal
are required to repair a broken window-
pane. A rubber or plastic mallet and a
wooden block are needed to tap apart
the sash frame members. Cutting pliers
or snips are used to cut the rubber
spline so that it fits tightly around the
glass pane.

In addition, you'll nead a screwdrivar
and a tape measure. If the old rubber
spline is split or cormoded, now is the
time to replace it. New splines are avail-
able at hardware stores or glass deal-
ars.

sash frame's inside dimensions, includ-
ing the support lips on which the glass
pane sits. If you're unsure of the correct
measurement, bring the sash with you
when you order its replacement pane.
An experienced glazier can determine
the correct pane size from the sash
frarme. ™

Removing the storm sash

The first step is 1o carefully remove
the aluminum storm sash, with the bro-
ken pane, from the window frame. Cau-
tion: Lift the sash out while wearing
gloves and goggles. Jagged glass frag-
ments are jarred free from the sash
frame easily.

Next, determine what size replace-
ment glass is needed. Measure the

Continue instaliing the spline around the
entire pane. When you reach the starting
point, cut off the excess spline fo ensure
forming a tight-fitting butt joint.

Use a plastic or rubber maliet to tap each
frame member onto the new pane. The
correct sequence for reassembly Is: sida,
top, side and bottom.

be reinstalled. But, first ciean
the window tracks of all debris. Then,
spray with a sificone lubricant.
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SENSATIONAL PRIGE BREAK!

You'd expect to pay
up to $100.

NOW
ONLY

$3888

Imagine Owning This Magnificent “Antique” For Only $38.88!

ELECTRIC

« WALNUT-FINISHW00D
« Rich Brasstone Weights,
Pendulum, and Trim

TRADITIONAL ELEGANCE IN
ANTIQUED, WALNUT-FINISH WOOD!

A real treasure . . . An old-fash-
ioned “parlor clock” to beautify
your home or office. It stands
over 5 feet tall, and adds a won-
derful feeling of elegance and
hospitality to any room. Beauti-
fully crafted of walnut-finish
wood with hand-turmed wooden
accents... The decorative
weights, chains, and pendulum
are rich, glowing brasstone. The
clock's face is elaborately em-
bellished, yet perfectly easy to
read—even from 'way across the
room! We've added a "new-
fangled™ electric movement . ..
Madein America, and so depend-
able that the manufacturer guar-
antees it for a full year.

SUPERB QUALITY, FULL MONEY BACK
GUARANTEE ... THE PERFECT GIFT!

Your clock will be sent to you
"packed flat" for safest shipping

GRANDMOTHER’S
CLOCK

« Dependable Electric
Movement . . . Needs no
winding or hand-starting

... You can assemble it easily
without special tools or heavy
lifting. A screwdriver will do just
fine! Overall zize willbe 13"
across, 934" deep, and an impres-
sive 6212 inches tall. Includes
6-ft. cord, easy instructions. If
you're not pleased with your
Clock in every way, just send it
back within 14 days and get a full
refund (except ship. & handl.).

Our policy is to process all orders
promptly. Credit card orders are
processed upon credit approval.
Delays notified promptly. Ship-
ment guaranteed within 60 days.
Order yours today—We promise
you'll be delighted, and this low
price is absolutely unbeatable!

Keystone Producrs,
Hanover, PA 17331

L m T dsieca e

Serving Satisfied Customers Since 1934

=== = - SATISFACTION GUARANTEED—MAIL TODAY! == == == o o e o o
| KEYSTONE PRODUCTS, Dept. HZ-3337, Bidg. #49, Hanover, PA 17333
| Yes! Please rush my Electric Grandmother's
| Clock(s) (Z707893) as indicated below, on
| full money-back guarantee. PRINT MAME
| [ One for only $38.88 plus $4.50 heavy-
| weight shipping & handling. ADDRESS
| [ Fabulous Gift Idea! 2 for just $69.88 ) T -
I plus $8.50 heavyweight ship. & hdig.
| CHARGE IT: [ Diners Club [ visa .
[0 American Express [ MasterCard
| A, W@ CITY S — _—
l . .
| Exp. Date STATE ___ZIP
L e s it © H.H.L, 1983
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DRAINOUT

Usas only walar prassure-
HOT alectricity. Drains up
1o 400 gaks. per hour
[Drains flooded basaments,
boat bilges, swimming
pools. A musi whan
YyOur sump pump has
a power fallure.

Altach ordinary
EB!’EE‘N hase to

faundry fulb laucet
icold waler). Altach
Dranout 1o and af hose
and attach anoiher hose 1o
outlel and of Orainout, 80 Draimoul 15 belween bwa
hoses, then submenge in walér and lurn on cold
waler laf pumping 1o take place

[use industrially for dangarous waste spills)
WINDDW n

HOSE = wSE
H— ic
f —
=) I:IFll.IlfI:IIJT/-
$1 0 —
Plus . —

HOSE
=it
Shipping Satisfaction Guaranisad
'-----------‘

ED oawacr coreomamion
. 175 M1, Vednon .
Atlama, G& 30328

I Spngd - Drainouts @ $10.95 aach plus $1.35 l
shipping. Chack or mangy ardel-da nol send cash .
Hama

l Addrass. .
City State Zip .

Allow 3 weeks for dellvery
3 8§ N & N 0 0 B B B |

JACK DANIEL
BLACK LABEL T-SHIRT

| finally did it! | persuaded the Jack Daniel's
folks to let me use their famous Black Label
on a T-shirt. High quality black fabric
(50%,/50%) with white lettering. You know
it's real, because it has Mr. Jack's signature
on the back. A must for collectors and the
ONLY T-shirt authorized by the Jack Daniel
Distillery. Order 5, M, L or XL. $8.00
delivered.

Send check, money order or ese American
Express, Diners Club, Wisa or MasterCard,
including 21l members and signalwre. (Add
B3%% sales tax for TN delery) For a free
catalpg, write to Eddie Swing at the above
address. Telephone: 615-759-7184. ﬂ

A
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Auditing Your

ree or inexpensive home energy

audits are being offered by more
than 300 utility companies in 30 states
under the Energy Policy and Conserva-
tion Act of 1978. It is hoped that the
energy conserved as a result of these
audits will help cut residential fuel
usage 30 percent by 1985, the year the
law expires.

Your local utility company can tell you
whether audits are available in your
area and where to obtain an application
form. If there is a cost, it cannot be more
than $15, the maximum allowed 1o utili-
ty-sponsored inspectors by the law.

After a thorough inspection of the
physical characteristics of your house,
you receive a computer printout detail-

When aimed due south, solar sighter with
graph, level, compass and lens helps
determine the feasibility of solar aids.
Graph shows path of sun and notes areas
where its rays will be blocked.

Holes in the envelope of the house where
gas and electric lines enter are localed.
These should be caulked both on the exte-
rior and interior to save energy.

Home Energy ‘Books’

ing what can be done in your home to
save energy. A typical printout (see
below) lists modifications, dollar sav-
ings in the first year and return on
investment. Costs are based on sur-
veys of suppliers and contractors in
your area.

The inspactor carries a computer ter-
minal which taps into a central comput-
er via a toll-free telephone line. The
master computer has access to the
record of your ulility bills, assuring a
sound basis for comparative savings.

We recently followed an inspector
from DMC Energy Inc., one of about
three major national companies doing
energy inspections, on an examination
of an older house located in northem |lli-
nois. The printout shown is from this
inspection. Briefly, this is what he did in
his thorough, 90-minute audit:

First, the inspector used a solar sighi-
ing device to determine the feasibility of
solar applications. He measured the
house exterior, made a drawing of the
walls and drew in windows with mea-

ENERGY AUDIT
Installation First-Year Years To
Measure Cost (§)  Savings (5] Payback
Frema wall
Imszitate fo R-11
Conbracior B61-1,053 157-182 b
Magonry wall
Imsaiisde 1o B-11
b-1-¥ 309-378 106-129 3
(Contracior E38-784 106-124 T
Barement wail
Insulate 1o R-11
b-I-¥ 309-378 1730 19
Cantracior f38-TE0 17-20 25+
umder afle
Insulata 1o R-30
D=I-¥ S4-114 1113 g
Contractar 33 113 254
D-I-¥ B4-126 20-30 5
Cantractar 438657 20-30 22
Clock thermostai
0-=1-¥ 4754 59-89 1
Contractor 68-102 59-89 ]
Rarlemath: wanl
Contractar 134-184 B5-104 z
Intermitient ignition
Contractor 189-284 19-28 n
Raplace gas tumace®
Confractar B1z-37 132197 5
Solsr domestic kol water orlentation”*
=Y 13371635 AT-46 25+
Comracior 2,439-2, 982 3T-4E 254
Fassiva solar
0¥ 3. 7364554 BB-107 254
Conracior 5.725-5.0967 Ba-107 254
Tharmoelphon air |
DY 14021714 227 25+
Conlracios 1.853-2,313 2227 25+

*B.T.U /M. nped-08,000. output-72,000. Seasonal snsrgy -
clency mbo & lound: 57%; new: T3%.

**Preferred collector area: 41 sq. 1. Percent of energy supplied:
T0%. Tank siza: 66 gal.
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surements, noting any storm windows.

MNext, he checked the house inside
and out for leaks in the envelope. He
checked around windows and doors,
and around pipes and wires entering
the building.

In the basement, he noted a potential
savings, however small, by installing
insulation on the inside of the concrete
walis, The auditor suggested replacing
an older fumace that had been con-
verted from coal to oil, and then to nat-
ural gas, with a new, more efficient gas
unit. He also took samples of combus-
tion gases and made a temperaiure
check of the old unit.

In the attic, the auditor discovered

A sample of combustion gases and tem-
perature of the furnace are taken. Infor-
mation goes info computer for analysis.

I

Receptacle plate is removed inside an
exterior wall, then wall is probed with a
wooden dowel to check for insulation.

there were no vents, so humidity from
the house air was trapped. The vapor
barrier on some blanket insulation was
positioned incorrectly on the top side,
trapping humidity in the insulation.

Finally, the inspector checked the
interior walls by removing an electrical
cover plate. He discovered that there
was no insulation in the walls,

Besides printout information, the
homeowner received a conservation kit
filled with tips, and a list of local suppli-
ers and lenders.—William Beyer

POPULAR MECHANICS « SEFTEMEER 1983
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i machine — now take a look

2 the top of the quill shalt, permits

SHARPEN YOUR OWN
CHAIN
SAW!

You save
time and

easy o use . even on the job

Proflessional res 5! A lew turns of the b

each tooth lor top culling perlormance
the

The durable all metal snstrection and précision

= narpener

Caroice

For name and address of nearest dealer

call 1-800-457-3392 Indiana 1-812-867-6468.

- Dealer Inquiries Welcome.

11427 Darmstadt Road
Evansville, IN 47711

Total Shop . . . the
name for quality.

You've heard of the
Shopsmith’ woodworking

at Total Shop — the improved
woodworking machine.

For example:
1. Additional headstock bearing al

overhead pin routing while adding
extra stability and durability.

CALL TODAY

. z toll free
The Shopsmith machine does not
have this extra bearing. 1-800-845-9356
2 B . ——— in S.C. call
. Basic machine welght of Tota 288-4174
Shop Is 275 pounds; the Shop-

smith® machine weighs 138

pounds. i and mail coupne o Free |atormatonsl i
jeemmm—e ..-.-__-__-___E;_I;..I-._..“....-..
L
Let us send you 12 more PO, Box 16287 ]

ToTal SHopEd

Wit My _

reasons Total Shop is a Gresnville, SC 20606

better buy.

“Joral Shopgd
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PM
LOOKS ALT...

A Chimney
Fire Alarm
You Install

The majority of wood- and coal-stove
users who are safety-conscious install a
smoke alarm. This is a wise move, of
course, but remember that a smoke
alarm will be triggered only after a fire
has already started.

It's common knowledge that the tem-
peratura in the stovepipe can rise high
enough to ignite the creosote that builds
up in a flue.

This can result in a chimney fire (see
New Wood-Stove Tests Yield Surpris-
ing Facts About Creosote, page 116,
Sept. '81), which will tum the stovepipe
into a blast furnace.

Vermont Technology's Chimney Fire
Alert has a sophisticated electronic cir-

Insert the T-shaped thermocouple
right into the fiue. Excess heat then
sounds alarm in monitor console.

cult that monitors temperature in the
stovepipe.

It uses a heat-sensing thermocouple
{a kind of electric thermometer) that is
inserted through a “-inch hole in the
stovepipe. Before the stack tempera-
ture reaches the danger point, a wam-
ing signal sounds, giving time to avert
an emergency.

The device is easy to install. Once

inserted into the stovepipe, the thermo-
couple is attached with two sheet-metal
screws. The battery-operated monitor-
ing unit can be attached to the wall or
placed on the mantle.

Available at stove and hardware
stores and by mail for $49.95, the alarm
is made by Vermont Technology Group
Inc., RFD No. 1, Dept. PM, Morrisville,
Vi. 05661.—Rosario Capotosto

Buying wood handles for your sledge, maul
or splitting axes is an expensive way to get
kindling.

Now, you can get Chopper Fibre-core*, the
remarkable handle that withstands overstrike
blows without breaking. Fibre-core handles
are made with a unique fiberglass core and
polypropylene shell—guaranteed unbreakable.

You can get Fibre-core with the famous

Chopper 1™ log-splitting axe, other fine Chopper

heavy striking tools or as a replacement for that
broken wooden handle.

For best results in wood splitting, get Chopper 1 with Fibre-
core and for best results in all your other striking tool work,
look for the Fibre-core name stamped on the handle. P
™

Chopper Industries

PO. Box 649 »Phillipsburg, NJ 08865
(201) 454-8666
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ONLY RUSSO HAS THE

ADD-A-GAT ADVANTAGE.

Only Russo offers catalytic stoves with
the exclusive ADD-a-CAT™ feature.
Now vou can buy an efficient, afford-
able woodstove that easily converts to
a catalytic stove in one simple step.
Unlike in-pipe and retrofit catalytic
units, Russo catalytic stoves with the
ADD-a-CAT option were designed as
5. catalytic stoves from
the beginning. With
the ADD-a-CAT
= installed. Russo cata-
lytics deliver up to
93% combustion

Cwranay dhagrm of the ADD x _®
w-UAT™ kvt Esy rmstallaition Efrltlencyﬁk
comierts your sep Russo uood-

wlove anio an ef fieens cohalvine

Burn Less Wood, Save More, Without
Sacrificing a View of the Fire.

Russo Catalytic Stoves produce a
cleaner burn, so you get more heat out-
put from every log. And with the Russo
Glass-View? you get to see the warm
glow of the fire while you're saving
energy.

Choose From 3 Models, All With The
ADD-a-CAT Option.

The Russo Catalytic is available in two
free-standing models and a 214" fire-
place insert adaptable to most masonry
and factory-built fireplaces.

Only Russo offers you ADD-a-CAT
technology. It’s a stove. It's a catalytic.
Whenever you're ready.

Russo also manufactures a complete
line of coal /fwood stoves with the
patented Glass-View® One of them

will heat your home economically and
efficiently.

*Ohrsat stack loss method of efficrency testing

INTRODUGING THE ONLY
WOOD STOVE DESIGNED FOR
SIMPLE GONVERSION -AT
ANY TIME-TO EFFIGIENT
GATALYTIC OPERATION.

. —— — — —— — — —— — — — —— —— —— — — —

I've enclosed $1.00. Please send me vour ull eolor catalog
describing the Russo Catalvtic and the complete line of
Russo Glass-View® stoves. I'd also like the name of the
nearest Russo dealer.

MName

Address

City

State, Zip
i 1983, Russzo Mig, Corp,

THE HOLSEWARMING STOVES WITH THE GLASS-VIEW *
87 Warren Street. Randolph, Massachusetts 02368 (617) 963-1182

r-—_-——_—-—--——-1
i s i s i il



“NEW” ULTRAS I
ULTRASONIC POWER
GUARANTEES

| ——— Mounting Hook

e

RATS, BATS,
MICE, ROACHES,

N o MOSQUITOS,

FLEAS AND OTHER FLYING OR
CRAWLING PESTS.

ULTRAS N, THE MOST POWERFUL AND . .. THE
DMLY SYSTEM AVWAILABLE TO THE PUBLIC, DE-
SIGNED AND MANUFACTURED BY PEST CONTROL
SCIENTISTS AND PROFESSIONAL EXTERMIMATORS.
Gets rid of rodents and many insects indoors and
out . . . Scientifically efiminaies pests without
paisons, chemicals, traps and sprays Ultra-
sonic force field drives them away permanently.
Advanced circuitry generaies ultrasonic sound
waves on frequencies at which pests communi-
cate. These nerve crushing sounds. to rodents
and insects, penetrale their brain and nervous
syslem causing pain and discomfort, but are in-
audible to humans and domestic animals, and are
completely sale
REMARKABLE BREAKTHROUGH IN ULTRASOMIC
TECHNOLOGY COMBINES UNPRECEDENTED
POWER AND OMRIDIRECTIONAL TRANSMISSION.
This new machine does not have the limitations of
other pesi repeliers: A powerful uitrasenic trans-
ducer (not a speaker) sends out signals in Al di-
rections (360°). You don't have to “aim” it,
COVERS UP TO 20,000 CU. FT. (2500 50, FT.)
Aftacks tough pest problems everywhere. hame,
apartment. vacation home, or farm
Scientific Health Services' Exterminators use it in
schools, hospitals, nursing homes, and restau-
rants for indoor-outdoor protection. Our Pest Con-
trol Divisien has found in 1@s1 after test that Uiras
I is the tirst really new development in ultrasonic
pest repellers.

SPECIACATIONS AMD FEATURES:
Cabinet—mahogany finish, 7"Hx 4% dia.
Weight: 2 [bs. = Uses less than 2 walls, plugs
imto any 110V AC outlet {220V svailable) = Sound
pressure; 128 dB at 42,000 Hz. = American
made to the toughest commercial standards.
(PATENT PENDING)

TO DRDER

Send $69.95 plus $3.00 lor shipping and han-
dling by check, money order or MasterCard/
Visa number and expiration date fo.
SCIENTIFIC HEALTH SERVICES. Dept. PM
1266 Soiders Field Rd . Boston. MA 02135
OR CALL TOLL FREE 1-800-3134-0854 EX. -
883 N.C. Resigents caill 617-783-3187

m SCIENTIFIC HEALTH SERVICES
Pest Control Division

1266 SOLDIERS FIELD ADAD BOSTON, MA D2135
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How To Season

o achieve maximum efficiency

when burmning firewood, it must be
properly seasoned. Thus, researchers
at the U.S. Department of Agriculture's
Forestry Sciences Lab conducted a
study to find the best way of seasoning
wood to the ideal 20 percent moisture
content. Freshly cut hardwoods have a
moisture content ranging from 30 to 55
percant. The researchers tested eight
factors that might affect drying time: cut-
ting season, tree species, log length,
splitting, stacking method, exposure (in
the woods or in the open), cover and
solar assistance. This is what they
found out:

Wood cut in the spring, then dried for
six months, was only 1 percent wetter
than autumn-cut wood seasoned for 12
months. In other words, wood cut
around the first of June will be ready for
October burning. Dense woods, such
as hickory, dried more slowly than light
woods. Sugar and red maple were the
driest species after 12 months (see
chart). Shorter pieces dry slightly faster.
Splitting wood was a definite help, yield-
ing 2 to 3 percent more dryness.

Log-stacking formation—parallel ver-
sus crisscross—made no difference.
On the other hand, wood that was cov-

ered usually seasoned better than un-
coverad wood. Tarpaper-covered wood
dried equally well in the woods and in
the open.

Two solar drying devices were also
tested. A simple cover of clear fiber-
glass with a black particleboard base
(top photo) produced firewood up to 3
percent drier than wood covered with
tarpaper, Another unit (photos below)
dried wood twice as fast. Two summer
months in the unit ware enough to dry
firewood to 19 percent moisture con-
tent.—Jeffrey L. Wartluft, Forest Ser-
vices, Princeton, W. Va.

PERCENT OF MOISTURE—
FIREWOOD

Fresh Seasoned”
Species Cut 12 18~ 247
Ash H 20 21 24
Baach a2 25 23 23
Birch 40 28 22 23
Black cherry 35 28 22 24
Hickory a3z 25 26 26
Red magle 35 13 14 15
Red oak a9 2 2 02
Sugar maphe 36 200 19 19
White oak 38 19 23 26
Avg. for all 36 2 N 23

*AMer 12 months of drying

Logs being seasoned rest on 4x4 skids
in 2 %4-framed, plywood-sheathed dryer
{above). Interior iz flat black and top
exterior is white. The front is covered by
clear plastic (right). Materials cost $80.

PAKNT
CINTERIOR
FLAT

COVER GAOLUINDS
WITH BlL.aCK

PLASTIC
RS



Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.

per cigaretie, FTC Report Mar, '83;

5




Blidyomownalr:ompressor

fromPM’s plans

Once you have an air com-

pressor in your home
shop, vou'll wonder how
you ever got along with-
outit. You can spray paint
with it. You can inflate
swimming gear, toys, auto
and garden tractor tires.
More important, you can
sandblast parts and rivets
in metal scams. You can
blow-clean fine mecha-
nisms and, with PM’s unit
you can vacuum pump
your car's airconditioning
system prior to adding
Freon—something you
can't do with most ordi-
nary air compressors. Fi-
nally, this unit features a
filter/water trap—which
is an optional extra on
most commercial air com-
pressors,

PM AIR COMPRESSOR

You can do all these
things with this versatile
1-hp compressor and, hap-
pily, you can build it for
less than $200. 0

Compressor evacuates car's
airconditioning system prior
to adding new refrigerant (far
left). At left, routine inflation of
tires saves trip to gas sta-
tion.

HOW TO ORDER PLANS

Send check or money order
for $5.95 to Air Compressor,
Popular Mechanics Plans Li-
brary, Box 1014, Radio City

Station, New York, N.Y.
10101. Allow two to three
weeks for delivery; for first-
class mail send 75 cents
extra.

Popular Mecharics is a publication of Hearst Mag-
azines, a division of the Hearst Cosporation
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This simple tool provides an accurate
solar evaluation of your home or bullding
site. By simply looking through the Solar
Card, a transparent sheet that's marked
with the sun's path for each month, you
can see which objects shade the prospec-
tive buliding site at various times of the
day and year. Since the sun's path varies
at different latitudes, specify your nearest
latitude when ordering the Solar Card, or
Include your ZIP code and the manufac-
turer will determine your latitude. The
Solar Card sells for $12.95 postpald and Is
avallable from Design Works Inc., Box
489, North Amherst, Mass. 01058,

The Super Saver shower head ($12.95) Is
claimed te use only 2 gal. of water per
minule at 45 p.s.l. A standard shower
head uses as much as B gal. of waler per
minute. The result is a water savings that
could be as high as 60 to 70 percent. The
Super Saver has two spray actions and
comes with easy do-lt-yoursel! Installa-
tion Instructions that reguire no tools. For
details and further information; contact
Teledyne Waler Plk, 1730 East Prospect
5t., Fort Collins, Colo. B0S25.

(Please lurn to page 126]
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Bald? Thinning? Worried? Read. ..

"BALDNESS CONQUERED"

Medical Breakthrough Successful In More
Than 95% Of All Cases!

by Michse! J. Ross, noted Ressarcher & Halr Therapist

Dear Frignd,

It was with great pleasure that | answered an invitation to bring you news of a ramarkable

breskthrough jor baldness:

A triumph of what | balisve can be called nothing less than surgical skill and daring imagina-

tion, combined in 8 program that has been lealed on over 1000 forfunate men who neaded our halp. . . and
could affard the enormouws cost of alending owr privale clinic. In fact, since | was involved in its
devalopment from the very beginning, | am pleased o announce fhat now. ..

=|F YOU ARE BALD = IF YOU ARE CONGERMED ABOUT
EXCESSIVE PREMATURE HAIR LDSS

A HAIR SUPPLANTATION PROGRAM OFFERS YOU A WRY

ACTUMLLY REVERSE THE SHAME AND SUFFERING OF
BALONESS FOREVERI
Even il ¥nu are completely bald. .. even il you haven't
had a sirand of hair on 1%l:mr scﬁm 20 years. .. with
our HAIR SUPPLANTATION PROGRAM you can look
strong, virite, and desirable again... with hair that
commands respect, the kind of hair wemen love to run
their fingers through.

15 YEARS OF HAIR RESEARCH AND OVER 310 MILLION
SPENT IN SEARCH OF AN ANSWER TD BALDNESS

My HAIR SUPPLANTATION research began more than 15
years ago in England where | worked with some of the
mast raspected hair therapists and practitioners in all
of Europe. To be fair, some ple dont consider
baldness a major problem, but you wouldn't know it
from talking to most men who are bald, going bald, or
warried abaul losing their hair, To thase men loss of
hair means urrtlmelr aging, endless embarassment,
problems with conldence, and uiumatelii. depres-
sion. .. which is why no less than §10 MILLION has
been invested worldwide b manH&ia endent com-

anies and researchers in the BA AINST BALD-

EES. On both sides of the Atlantic, doctors, chemists,
and biologists joined the work. . .

THEM CAME THE BREAKTHROUGH: OVER 05% SUCCESS
IN SUBJECTS WITH MALE PATTERN BALDNESS!

rhgntlrcls to tll;iu lireless urln-rtFm‘ ﬁ“?a&'d'ﬁﬂfmﬂs
and the se courage of early test subjecis—the
mystery of Iﬁlil mﬁmmm"was unraveled. At
lang last we had found the power to stop the tragedy
of baldness inits tracks and help almost any manto a
bright mew beginning—from 25-year-olds with
sli tlﬁ receding hairlines to middle-aged men with
just a horseshos of hair left on their scalps. With years
of development and lesling... our research was
proven oul. And among men who have visited our
clinic in New York City—even those with so-called
“irreversible” male pattern baldness—we have
achieved a consistent success rate of over 85%

THE HAIR SUPPLANTATION DISCOVERY:
A PATENTED MEDICAL COMPOUND

With Ei:siti\r& results in aver 1000 cases, our key HAIR
SUPPLANTATION discovery is a medical compound,
developed and patented by a major unatfiliated dru

company. The mirachke is that its use in the HAIR SUP-
PLANTATION process was entirely unforeseen until our
testing began_Rtworks by clinicaily preparing thescalp
{without chemical irritants or dangerous hormones) 1o
provide an environment where HAIR SUPPLANTATION
can occur... safely and naturally. Though as one
client puts it, the HAIR SUPPLANTATION PRDGRAM iz

“simplicity itsalf”, the biological mechanisms involved
are too complex to be aﬁmuatelﬁlexplalned in this
limited space. | have therefore authorized a detallad
slsi-b -step, photo-illustrated report titled
CONQUERED, on the HAIR SUPPLANTATION PROGRAM and
the research etfort for AN ANSWER TO THE PROBLEM OF
BALOMESS, now available to those who wish to see the
POSITIVE PROOF in the privacy and comiort of their
homes. . . withoul the expenseof traveling to New York
for a private consultation

NEW! FOLLICIN-NH3 -
PREPARATION o
FOR HAIR

FOLLIGIN-WH3 Preparation For
Hair has been specially
formulated to provide sclentific
support for continued normal
hair growth, hair nourighment,
and hair maintenance Applied
directly to the scalp —whese it
Is meaded most—FOLLICIN-NEY's
“function specific” micro-
matrigmi group works quickly to §
promete essential hiclogical
activity, .. while the N
WH3 resgimen help insure that
hair tolliches ane properly
serviced by the microscopic
caplifaries that carry the
chamical budldi ncks
necessary for L HMR.
MY Duite simply,  §
i's gt whal vou need to insure |
2 beautitul, I{um#m
QF HklR

NOW AVAILABLE TO THE GENERAL PUBLIC
Through a special arrangement with a national maker
of Hair Theﬁpirﬂlmdum we are now making the
SECRETS OF HAIR SUPPLANTATION available to the gen-
eral public. This marks the very first time we have
agreed to reveal the i];_n-urim successfully tested on
aver 1000 bald and balding men at our exclusive clinic.
Because we firmly believe that knowledge of THE ULTI-
MEATE ANEWER TO BALDMESS should not be limited to
the privileged few,

WHO HAS USED HAIR SUPPLANTATION?

Men of all ages, but mostly affluent ones since the
pnﬁram was designed to be administered by highly
paid doctors and hair therapists, .. with treatments
costing §2,000, 3,000, $4.000 and more, But what all
these men had in common was that they had tried

m#:fhlnq TO GROW NEW HAIR. .. a-.nerf pill and lotion
on the markel, Many were completely bafd. Othars
found that day by day, strand by strand they were
losing their hair. .. and nothing seemed 1o help. Yet
today, almost every single oneé of thase men enjoys
A FULL HEAD OF HAIR, They include:
FAMOLUS MOVIE BTARS » Hﬁlﬂl‘.ﬂl! = DOCTORS
« LAWYERS = YDUMNE MEN -EUJ MEN
= MEN FROM EVERY WALK OF LIFE
We can't name names in print (though you will racaive
signed and notarized proof of a lisl of famous salis-
fied customers with your order), but we can tell you
that you would recognize their names instantly, know
their faces from mwsgipnrs and TV, and be
astounded al how al‘t&! %ﬂﬁk. .. thanks to the
miracie of HAIR H.ﬂl ION, And these are w
who came 1o us full of despair, desperate for A B
MESE BDLUTION.

ANNIE RESEARCH INTERNATIOMAL, DEPT. BP-
W. 27 STREET, NEW YORK. .Y, 10001

Piease send me my FREE copy of BALOMESS
CONQUERED. And RUSH me the supply of
FOLLICIN-NH3 checked below

O ) MONTH SUPPLY DF FOLLICIN-NH3:

§45 plus 52 shpa. & hndlg. (Total $47)
CSAVE $14—2 MONTH SUPPLY OF FOLLICIN-NK3:
o

R
Lo

o=31

£80 plus 83 shpg. & hndlg. (Tolal 583)
SAVE $27—3 MONTH SUPPLY OF FOLLICIN-NHI:
£190 plus 4 shpg & hndig. (Total $134)

DI SAVE 5122 —RECOMMENDED & MONTH SUPPLY i
OF FOLLICIN-NH3: 5160 (We pay shpg. & hndig )
Total Enclosed § [NY. res. add sales la]

DOVisa O Master Charge Bank 8. . _ )
Account ¥
Expiration Date

Name
Address _
City _

State Zi
SATISFACTION GURRANTEED DR muﬁmuu BACK
Lise FOLLICIN-NH3I far a full & manths You mus! be com-
pletely del-lgh!ed or simply raturn emply bollbes for a
irlm"rt Tl refund. .. na guestions asked

nufscturer's Mede: While initial resulls are ofien Seen in
M days or less, for maximum ellects our researchers
recommend {he daily use of FOLLICIN-NH for a tull & |
L monihs

o e o s i k'l

S E—— b e =




MUST LI

Catalytic Wood Stove

At FAR BELOW dealer cost! And

QUIDAT

even BELOW manufactured cost!

amazing 86-90% effi-
ciency! It's the BEST

you can buy!

Huowre s your “buy of & iletanse’ on a
superb stovel I1's the SAME model
that sold in major chain stores for

over 8700 MORE than OUR low
liquidation closeout prical

3 Combustion Stages!

Highly advanced design provides
primary and secondary combus-
tion stages . .. plusa THIRD &

The third stage utilizes scientific
catalytic action to producs burning
afficiency that la axtramaly highl

Catalytic System!

Precious palladium and platinum
wra uged in & catabytic coating on a
caramic “honeycomb™ afterbuin-
wr. Thia reduces normal high igni-
tion tempearatures of waste gases
so they con be bumad for EXTRA
heat. You get MORE haast from
LESS wood!

No Creosote Problems!

Becauss most of the wasts gases
are burned up, hazardows creasols
budldup is virtually sliminated. The
chimmney stays vary clean. Aboutall
that goes up the chimney is harm-
legd carbon dioxide and moisture.
This remarkable stove even pro-
wides high efficiancy with cheapar
poftwoods and partially seascnad
wood. {MORE savings for youl)

Primary intake of room air can be
procigaly adjusted. Automatic baf.

First it burns the WOOD!
Then it burns the GASES!
Catalytic converter, with
precious Palladium and
Platinum, heips produce

frae stariups snd riluu!lng Pire-
heating of air in a manifeld main
faina necessary temperatures fior
complate combustion

#Double wall conslruction ghves
more effective msulation.

# 14" sioel plate consinection for
fant heatup: rugged durabiity

# A THIRD wall around 273 of tha
stove for EXTRA insulathon and
convection haat.

@ Calibrated control lewver for pre
cige mcramants of room alr 1o be
drawen into manifold for desired
temparature control

#® Vigwing porthole lets you moni
tor Catalytic System o soe i any
mingr adjustments ang daesirsd

# Burm time can be increasad by
“slowing down* fire and STILL

Up to 160,000 BTU
Fuel Value Per Load!

Now SAVE Over *700
Due to Financially
Distressed Inventory!

One of the nation's largest man
ufaoterers of stoves made this
sdvanced dasign undar o privata
labal for a markating firm. Tha
markating firm ran into financisl
difficislties, &0 tha manulBelwrer
refused to deliver this shiprment

Tha manutacturer finally decided
to liquidate this mmantory AT &

LOkS 5F Mow you can get a terrific
bargain . AT BELOW MAMNLU-
FACTURED COST B gave

many hundreds of dollars!

Manufacturer’s
Suggested Retail

$1199.00

IJ'UT THE‘l’ GO AT ONLY:

*488

Otfer woid outside continental U5
Ba s you hive snough peopis to

fla bypass provides sale, smoks- keep almost perfect combustion -Pmlmd tha - mwrﬂ%&
rice subject to ch " L]
Supar sficent Catalyvie Sys- Misnioring Pan Sac0ndary Chamses 3
twmn lmwers bgnition point ::Fl W"- thk Mr & ﬂl:I-DIS
:..1.“ :r;::.?ﬁn; 11{.?_?.1. | fug. heat output 4000 BTU. e
Mol Sl0d Bo un s |]_ 'E'_ == Flaa Fuel value per loasd 160.000 BTU
: Lapbrt Cuilet | Bum time B 1o 10 hours
fone fual for EXTRA hasti ¥ou i 5 gasdses 0L 10 hoiems
gt rsore BTL with bees wood Gl“'ﬂ"‘ Wi" o L L ey
Wrth primary and sacondary G-.‘\-ml:-\.luw Bypaas ' pprx, 280 vEx
E:!"IT I\I"'Iﬂu' o i el mthgen Damgper | Flua diamaiar 8
s ipemdpaafpartporalipn || tetesadh | Haight to flue bottom 15%"

ratio can ba kept near parfect
for both high and low
Gianketad sir-tight dodm haws
nnar AND outer panels of hi
tmmp ghess Tor insulation
Special imlet under hearth
is safety foaturs o sating-
wish fire in wowe if Cataly- )
e Sygtanm clogs dus 10 m
proper usage

Aid bnilaks

For name of the major U.5. stove

full factory

manufacturer...andfor

Door opening . ... 4% n 23T
Catalync combusior 2800°F ratad
Log size cBpacity .. ... za”

Fira box sire 5 T Du!ﬁ-"-ﬁw
Huoating capacity ... 10,000 cu. ft.
Agh pan . heavy -duty, remavable
Wood grate heavy-dulty Casl-iron
Safety approwvals: Tested fo UL siand-
ands by The Gas and Machanical Labora
1ories ICBO kstod on report Mo, 3558

C.O.M.B. Ca. / Liguidators

Dept F-116..8231

83 HOME ENERGY GUIDE

(Continued fram page 124)

Here's a chimney that
you operate while standing safely on the
ground. The Chisler chimney cleaner Is
banded fo the chimney top. The unit con-
sists of a cleaning head attached to a
combination cable/rope line. As the
cleaning head (a 10-pound weight stud-
ded with wire picks) Is holsted up and
down, caked-on creosofte and sool are
picked from the chimney liner. The Chis-
fer Iz available unassembled for 360,
which requires mixing concrete for the
weighted head, and fully assembled for
£100. t's made by N.A. Taylor Co., 10 Wast
Ninth Ave., Gloversville, N.Y. 12078.

6B50 Wayzata Boulevard / Minneapolis, Minn. 65428

Sand —__ Wood Stove(s) st 3488 esch. | will pay the shipping
F to drivar upan delivary. (Bllow 4-5 wesks for delivery
Rcidh 2-3 wenks satrnif paie by check, Sarry. na C. 0,0, srder)

Mennesota residants sdd 5% sl sales s
1 My check or money ordes is enchosed
Charge my:  MasterCard® COWVISA O Am. Ex. O Diners Clab

warranty details, call Toll-Free.

eSO IO A

Credit cord cusiormers can order by phone,

Half-inch gypsum board and polysiyrene
foam are bonded together to form Styro-
liner wall panels. The 4 x 8-fi. insulating

24 hoars & day. T divi & waek Aoct, Mo, Esp
Toll-Free: 1-B00-32B-0609 | ricast print cLeanuy panels are installed using conventional
H busy signal ot if no answer, call | Mame drywall methods. Panels are available

: Toll-Free: 1-800-328-5727 Add with 34, 1, 1% and 2-in.-thick polystyrene
In Minnesco call: 1-800-T42-5685 backing. Prices range from 49 cents per

P £q. f. for ¥eIn. foam panels (1%in. 0.A.)
c O M B co_ Phora to 90 cents per sq. fi. for 2-in. foam {2'4-in,
Sign here 0.A.) paneis, The panels are manufac-

tured by Spirex Structures Inc., 21750

‘to your homa, include note with this order, stating town ad- Sl:h n, w n, m"‘ :!“i

Aursl Aowte Custormar if truck carnars do not normally delivr
drais &f nearest slor, frisnd or truck terminal 1o ship u
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The Neuman universal chimney cap
(831.95) fits 23 different-size chimneys.
The heavy-gauge steel cap keeps rain and
snow ouf fo protect metal slovepipes,
dampers and wood stove inserts. Whan
used with the screen (included), the cap
prevents birds and squirrels from enter-
ing the chimney and also acts as a spark
arrester. Contact MNeuman Chimney

Cleaner, Box 546, Ogema, Wis. 54459,

Ll

The Preway venl-free Patriot gas heater
provides low-cost, sool-free heating with-
out expensive ductwork. Preway vent-free
heaters are avallable in four capacities:
10,000 B.7.U. ($220), 15,000 B.T.U. ($255),
25,000 B.T.U. (5298) and 30,000 B.T.U.
(§314). An optional blower is avallable for
85, For more Information, you should
contact Preway Inc., 1430 Second St. N.,
Wisconsin Rapids, Wis. 54494,

AMF Introduces the Qwaterback Il
($65.895) time conirol for gas water heat-
ers. The Qwaterback Il cuts hot-water
costs because It automatically operates
the water heater at programmed times.
For more information, you should write to
Marketlng Communications Manager,
AMF Paragon Electric Co., 606 Parkway
Bivd., Two Rivers, Wis. 54241,

{Plaase lurn lo page 128)
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POP RIVETOOL. Whenever
nuts and bolts aren't ¢
holding their own.

M Easy to use—POP" brand Rivets fasten
two surfaces from one side in seconds,
permaneantly.

B POP brand Rivets won't strip, can't
gh?ke loose like screws, nuts and
plts

Riviets ingen gasily, svan whaen working from
one side. When end is fully expanded, rivet
stam pops and rivet locks in place permanently

B Hundreds of uses inside and outside.
Lets you: assemble gutters; install down-
spouts; make auto repairs, customize
cars and vans, fix lawn furniture; repair
storm doors, leather goods and much
more.,

B Fastens metal, wood, cloth, plastic,
leather, eic.

B Ideal for year-round gift giving.

M Available wherever hardware is sold,

CONSUMER DIVISION

ot b LA L T —
resdng P4 10608 EMMART
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A trigger-squeeze breeze
in the hands of the
handy homemaker!

A powerful, useful tool
in the hands of the
home handyman!

Operates

on any
- 110 Valt
ELECTRO-MATIC il @-E._ﬂ.{%ﬁﬂﬂﬁﬁgf

Model ET-50
ELECTRIC

STAPLEGUN 7 -

It's TRIGGER-FAST!  °*
Just plug in . .. and SHOOT!

Just plug it into standard house current and you're ready (o fire staples as {ast
as you can sgueeze its feathertouch trigger!

With her lightweight, trigger-fast Arrow ET-50 Electro-Matic, the handy
homemaker will brepze effortlessly through scores of light decorating and repair chaores
trimming a kilchen shell, lining & closel, mending a torn screen or covering a headboard

And. the Arrow ET-50 Electro-Matic is a fastening tool with the heavy duty staple-driving
power the home handyman needs for putting up ceiling tile, installing insulation, applying
weathersiripping, elc.

Lises Arrow No. T-50 staples exclusively, in 6 sizes: /4", 57167, 3’8", 1/2", 916" and Ceiltile.

Avallable al all leading Hardware, ArRrow ERSTENER COMPANY
Home Center & Discount - -

Department Stores everywhers 271 Mayhill Sireel, Saddie Brook, N. J, 07662

Low-cost Iogsplltter
kit splits 24” logs
with 10-ton punch!
The Heald Woodhog kit goes together in a jifty to
of the most powerful and reliable logsplitters on the
Gutsy 5-hp Briggs & Stratton engine powers the 4" cylinder hydraulic
ram to split up to 24" logs with a 10-ton punch. Shown  with optional road pack-
age for towing to on-site locations with Heald Hauler or any of a complete line of off-
road vehicles sold by Carl Heald in money-saving kit form. Kit priced from just $509.95
For FREE brochure call TOLL FREE 1-800-253-1030; in Michigan call 616/849-3400 or write:

CARL HEALD, INC. tes uor. p.0. Box 1148, Benton Harbor, Ml 49022

give you ong
market today.
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Here's a new energy-efficient
shade by Verosol Inc., 224 Park West Dr.,
Fittsburgh, Pa. 15275. Woven polyester Is
bonded with a thin layer of aluminum fo
act as a sun screen in the summear and as
an insulator during the winter. The shades
are avallable In three fabric densities:
transpareni, semi-opaque and & totally
private fabric. Prices for the shades range
from $6 to £7 per square foot.

= r%_‘h_—_“ -
B W

The Wind-Stop shade slide works in con-
Junction with an existing window shade to
lock out cold air. Simply attach the extrud-
ed PVC assembly to the window frame,
Then, insert the shade into the appropri-
ate slot and pull it closed. Wind-Stop
comas in two sizes that can be cut to fit
most windows, 3 x 6-ft. (§78.95) and 6 =
6-ft. (327.95). For further detalls, contact
Solar Components Corp., Box 237, Man-
chester, N.H. 03105.

{Pigase fum o page 130
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“HOW TO BE A%REAT

EAR MUFFS [fo keep out the cold os well

_ ] L =" BREATH (not bod, but highty visitie
o4 the screamns over high fuel bill) L

cue i themostot sat ot 607

IaH;rI mgﬂpm\'ﬂu GOLDEN 52" CEILING FAN
Crcuictes worm o, 34peed reversible.
SERVISTAR 'Wood blodes ond brass occents

Brown or white: Reg Pice 57995
SALE PRICE 56497

#329
HUSBAND'S .
(o fop of own wool sweater SAVER SPECIAL!
an top of flionne shi, on SERVISTAR »
mn{wﬁ?mmmnr mmﬂllfg:
m
. pE e
i x X ® x
DAP AEE‘II.I“LE: : A Reg Pice 99
interar and exdenor wse. Reduces : \ SALE PRICE 57
heat loss. White. 10.3 oz %
Reg Price 52599 S
SALE PRICE 5147 b CHOPPER 1
#11455 SPLITTING AXE
Splﬂs %ﬂer Gr‘lﬁm
it r::nrg'e energy) P Reg Price 53695
SALE PRICE 52797
&8 siucone 1 cauk #CH-36F
%b. mggm and insulgtes. Clear. 103 oz il
SALE PRICE $3.97 | £ KNEES [knocking)
less mir's. rebate® 5150 i
L O nnh.rfrjmz i | 3 FILM-GUARD
#GES000 BB PLASTIC SHEETING
|
SERVISTAR,, DUCT TAPE | A x 25"
Seis heat in. Gray. 27 =10 yds Y ] Reg Brice $459
Reg Frice 5175 bl : ; SALE PRICE 54.69
SALE PRICE 5133 ; i #MHT2E
#SSR, 400 E : i
z 3 i} 1
WARP'S . SHRINK-IT B q t WHEDON STANDARD
WINDOW SEALER KIT i ‘.. =3 SAVERSHOWER
Clear plastic. Shrinks tight with - Saves worer and enengy
hair dryer, 38" x 64° ’mur::!. Crwc-?na ploted bfﬁ
Reg Price §299 : £ £ Reg. Price $895
SALE PRICE  $1.97 JOH N
538 BT s SALEPRICE  $693

See your Yellow Pages for the dealer nearest you

SERVI

Hardware * Lumber % Home Cenlers

Sale Ends September 30




{Continued from page 128)

are claimed to be 30 percent more effi-
clent than wood casements. The new
design prevents heat loss and wind pene-
tration with double or triple glazing. Avall-
able in white or bronze, Nor-guard case-
ments range from 18 % 24 in. ($115.50) to
33 x 48 in. ($177.30). Triple-glazing prices
are slightly higher. They're manufactured
by Noranda Bullding Products Co., 7120
Krick Rd., Walton Hills, Ohio 44146,

Thiz cutaway of a Weather Shield qguad-
pane window reveals two layers of 3M’s
SunGain film suspended between sealed
glass. According to the manufacturer, the
clear, ultraviolet-protected film admits 96
percent of the sun's energy and keeps
interlor heat from escaping. Windows
with SunGain film cost approximately £2
to $3.25 more per sq. fi. than single-glaz-
ing windows. For more Information, you
should write fo Industrial and Consumer
Sector/3M, New Products, 3M Center, 5t
Paul, Minn. 55744,

£30

Pl 2 Vol i
Foll-Ray reflective insulation is made from
plastic bubble sheets (the kind used for
protective packaging) laminated on both
sides with aluminum floll. The maker

claims the "s-in.-thick insulation has an R-
value as high as 14.89. Foil-Ray can be
used by itself or with other Insulating
materials. A 300-sq.-ft. roll (4 = 75 f1.)
costs 3124, Foil-Ray is manufactured by
Energy Saver Imports Inc., 8611 West 71
Circle, Arvada, Colo. 80004.

Sky-Vue now offers flat skylights in large
sizes. Units range from 224 x 22%in. to
46% » 46%-in. In both fixed and ventilat-
ing models. They're priced from $254 o
£784. Every Sky-Vue unit is equipped with
@ twin-layar acrylic skylight that provides
an insulating dead air space. For more
information about these units, contacl
Skylights, APC Corp., Box 515, 50 Utter
Ave., Hawthorne, N.J. 07507.

N .
Apply adhesive-backed Gila advanced en-
ergy film to window Interiors and prevent
summer heat bulldup and winter heat
loss. The film is avallable In clear, bronze
and gray in 35-in. x 48, 78 and 96-in.
sheets. Prices range from $23.88 fo
$88.55. For more information, contact
Gila River Products, 6615 West Boston 5t.,
Chandier, Ariz. 85224.

United States Stove Co., Box 5349, Chatta-
nooga, Tenn. 37406, introduces the Lega-
cy Wonderwood ($559) and the Wonder-
coal ($587) thermostat-controlled stoves.
The Wonderwood (above), with a 24-in.
log capacity, burns wood only. The Won-
dercoal can accommodate coal and
wood. Both of the models feature lift-up
tops, auxiliary cooking surfaces and fire-
brick linings. A two-speed electric blower
is optional on both units.

Honeywell infroduces the W964 Aguatrol
solid-state boller reset system (3470),
shown with two femperature sensors and
& space lemperature compensator (in
hand). The Aguatrol system senses both
outdoor air temperature and discharge
water temperature. As the outdoor tem-
perature changes, it resels the boller
water. Most boilers heat water to a con-
stant temperalure regardless of the out-
side temperature. According to Honey-
well, the Agualrol system can reduce
energy bills by as much as 20 percent. For
details, contact Inquiries Supervisor, Hon-
eywell Inc., Honeywell Plaza, MN72-
4118RE28, Minneapolis, Minn. 55408,

(Please turn to page 132)
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AMANA BRINGS YOU THE ONLY GAS FURNACE OF ITS
SIZE TO CUT HEATING BILLS BY NEARLY ONE-THIRD!

You'd never guess it. But
today the typical gas furnace —
new or old —loses so much
heat through exhaust. it gives
vou only 62¢ worth of heat for
every dollar you spend?®

Not very impressive when
vou consider the current call
for economical heating

So consider the Amana
Energy Command™ Gas
Furnace, with two features
that make it the hottest new
achievement in home heating.

Heating costs go down
as fuel efficiency goes up to
95%. That's because along

with its exclusive Heat Transfer

Module (HTM* ). the Energy
Command recovers heat from
the exhaust and recycles it to
make it 95% fuel efficient”**
Fact is, it's the only forced air

gas furnace of the popular
R0.000/100,000 BTUH size
that gives you 95¢C of heat for
every dollar spent.

And. because the Energy
Command has a special venting
system, vou can get this sort
of efficiency installed easily—
even without a chimney,

But efficient home heat-
ing isn't all our gas furnace
gives you.

Amana’s hot option: the
only furnace that heats water
faster. Plus, only the Amana
Energy Command has an
optional hot water tank —one
that'll provide 2 to 2! times
more hot water than conven-
tional 40-gallon water heaters.

Now that’s impressive.

And you can keep on
being impressed. Just contact

vour nearest Amana Heating
and Cooling dealer for details.
or write Amana Refrigeration.
Inc.. Dept. 961, Amana. lowa
52204.

The Amana Energy Com-
mand Gas Furnace. Because
today people want money to
spend. Not to burn.

*Compared toos tvpeeal B2 fuclaMicieni
Purmure. Heat-oost savings with Amana Ererey
Comman Furmiee mav vary depending on
eflicieney of vour furnace, fucl cost. climare, and
vither home heating variebles. See Armang dealer
Fowr tdieaadls

** Bassedl oon Diepartrnaent o Encrgy and
Gas Research Institute Information

=== Annual Fuel Utilization EMklency as
detcrmined by Department of Encrgy Standards
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AUTO
iInsurance. |

Sorensen'’s Lifetime
Limited Warranty

is always your

best policy.

The Steel King Model 480 iz a forced-air
S —_— furnace thal burns solid fuels. It can be

.

I." \ used as an independent heating system or

as an add-on to conventional gas, ofl and

Win the GREAT RACE with || Sorensen ,| elaciric furnaces. The Model 480 Is avail-
B T e able In three modeis. The 480-R ($889) is

g i for burning wood only, the 480-5 {$957)

Sorensen Industries, Inc., Glasgow, KY 42141 burms wood and coal and the 480-RC
($1,084) Is an efficient wood burner fitted
with a catalytic converter. For further
information, you should contact Steel
FACTORY DIRECT King Inc., Solid Fuel Div., 325 East Beckert

AIR BEDS FROM $19.95 |lisiiaided

IT'S TIME YOU TRIED SLEEPING ON AIR. 0w Dol guy g mm o coupnn witH GROER I I D
sttt Nou ot toes a1 o ren ad vy SHOP FASTER BY PHONE
P deeget ek nise sty begpie of 1-805-966-7187

Radiators are making a comeback, but
today's models are eleciric, portable and
b iaclllan il bl i & It per e CA e Gk S L oll-filled. Shown here is the Welbill Model
GENUINE AIR COIL CONSTRUCTION  Hen Bed & i Vakistamii RW300T ($118). lts nine fins produce up to

5,600 B.T.U.s. A bullt-in timer turns the
heat on and off at your convenience.
Addifional features of this Welbilt unit
Include an on/off safety light, a recessed
handle and electric cord storage. For
) : details and further information, contact
p o e g Welbilt Corp., Box T804, Welblit Square,
s b Maspeth, N.Y. 11378. ™

fEries W TR TR e L -Fér!‘er.':
Portable Spare Bed /a0
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SOTZ

MONSTER MAUL

FAST-N EASY WOOD SPLITTING

DELIVERED (INCLUDES TAX)
LOWER PRICED THAN IN 1980

OUR 27th YEAR

sEnds broken handles, stuck axes ond
fiying wadgeas.

sHardenad spliting edge lasts and
lasts. Resists deforming.

o 5piits most logs inone lick

=No struggling liffing heavy logs up fo
high priced power splitters.

sMNo gosoline, no sef-up. no tokadown
sShape of head prevents sticking.

«Drop'am, saw'em, stancd'em up ond
spiit'am.

+MNo gimmicks, just simple physics.

GUARANTEED 10 YEARS
AGAINST FAILURE

For many years, you've ssen our ads
and recd unsolicited letters from folks
just like you, saying how unbeallevably
effective the Monster Maul really is
Try o MONSTER MAUL AT OUR RISKI
Within one year, if you don't think it's the
fastast, least firing method of splitting
firgwood, let us know, and we will give
you your money back  including
shipping . . . plus it's guaranteed against
fallure for 10 years.

Welght: (Total weight 151b.)
Price: £19.94 Foctory pickup
$24.94 Defiverad to yvour door,

WVISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9892
Inside Ohio 1-216-2346-5021
OR SEND CHECK OR MONEY ORDER
Sorry MO COD's

1-YEAR TRIAL OFFER
AT OUR RISK

sofzInc, 13643 Station Rd., Columbia Station, OH 44028

SHARP ENOUGH
After 4 yrs. of splitting wood for 3 fire-
places, my maul is still sharp and cutting
enough cut wood to give me wood for a

week in a half hour of splitting.
Jerry Blinzley, Hubbard, OH

YOUNG AT HEART
I received the Monster Maul | ordered
last week and my hushand was very
pleased with it. He says it's “fantastic.”
At the age of 61, he split a pile of wood
as if he was twenty. Enclosed is a check
for $24.96 to order one for my son-in-law,
You certainly should be commended for a
product as good as yvou advertise. I've
never been that lucky before,

Mra. Carl Maskham, Warwick, RI

HUSBAND EATS CROW!
Ordered your maul for husband for
Christmas. Read how woman lost 15 lbs,
using it. Decided to try just to make sure
it worked (never read directions on how to
use). The weather was damp after much
rain, Stood up a block of wood about B in
diameter, hauled back, hit'er with a
whack. Nothing! Tried 4 or more times.
Darn glad 1 could get my money back,
Went to check how to return the "Thing"
and by chance read how not to use the
maul. So had hushand read the instruc-
tions. His reaction. Did you fall for that?
That thing isn't any account at all! You
can tell by looking at it that it is worth-
less! How much did vou pay for it? On
and on until it was more than [ could
stand. He finally felt sorry for me and
said, "“Oh well 1 try it since it's here.”
It worked - He ate crow. Scratches his
head and sayvs, “Don’'t know how that
silly looking thing can work but it does.™
S0 maul has place of honor along with #1
chain saw. Instructions have a place with
the Bible and evervone is happy and
warm with fast results when the wood pile
runs low of wood, Thank you so much,

Marcella Poland, Dundas, IL

A GREAT FEATURE
Yesterday my “Mighty Maul™ arrived and
the U.P.S. driver said, “This looks like it
could cause a lot of hard work but it must
be pretty good because ['ve delivered quite
a few already this year.” "It must be
pretty good™ is an understatement.,
“Great” is a better word. As socon as it
was deliversd I had it at my wood pile
trying it out. The forked logs [ left from
last year’s splitting efforts were split with
no problem using the Mighty Maul. The
Mighty Maul split right around the large
knotted logs and one of the greatest
features about it is that it won't stick in
the wood like other mauls & axes. I never
would have believed that the “Mighty
Maul" with its very simple design would
be so effective, bul after working with it,
I am now a firm believer. Thank you for
a great product and please feel free to use
any part of this letter as a testimonial,

Larry Eveler, Kansas City, MO

THE MONSTER SWING
I have now used the Monster Mau!l on red
maple. I quartered a 18" dia., 24" long
piece in 5 swings. As [ recall, that joh
would have lasted about 4 hr. or more
with my 2 wedges and a sledge.
George J. Karinek, Willow Springs, IL



THUNDERBIRDS
{Continued from page 64)

-candidates—Bostick, for instance—
had never flown the F-16.

*They took me out and put me in the
rear seat and said, 'It's yours,” " Bostick
recalls. "It was gquite a jolt. But, of
course, an airplane is an airplane. One
jet isn‘t much different from another.”

By October 1982 the Air Force team
was in place—four formation pilots,
two soloists and two backup crew
members. They performed in their first
show over Nellis AFB before an audi-
ence that included hundreds of fighter
pilots sitting in bleachers in the Nevada
desert. The April show crammed 30
maneuvers into a half-hour program,
including the best known and most dif-
ficult—the Trail-to-Diamond Roll.

This routine is one in which the pilots
really appreciate the raw power and
sheer maneuverability of the F-16.
They enter the maneuver at 300 feet,
the four jets flying stepwise, each one
just a few feet above the next.

When Latham calls “nose up,” the
four craft pull up sharply into a 3 G
soar. At the order *'rolling left,” the for-
mation, still rising and now at about
2,000 feet, makes a 25° roll to the left.
Now the F-16s are on about the same
level. The leader maintains the lead,

while the No. 2 craft moves to the left
and No. 3 craft goes to the right. No. 4
then fills in the slot so that the planes
form a diamond. To get into the middle
in time, No. 4 has to exceed the 400
knots of the other craft by upward of 50
percent.

When ha's in the slot, he notifies the
others by saying "'four is in."” The lead
responds with the order “into float.”
The diamond is then tumed upside
down as the four planes roll in unison at
2.500 feat. They slow to just over 200
knots, until the leader calls out, “'back
in with pull.” Now the four jets right
themselves, dive down toward the
garth at 20° off the horizon, with the
gravity forces dwindling until near-
weightlessness at just about 300 feet.

At the order “'power up, smoke off,
ready, now,"” the team makes a left turn
past the crowd at 300 feet and sets into
position for the next trick.

“Since we were flying a frontline
fighter, we wanted to pick maneuvers
representative of combat aircraft,” La-
tharmn says. Even at the start of things,
the Thunderbirds show their prowess
by jumping off the runway at a 60°
upward angle, something no T-38
could ever hope to do.

The F-16s fly through the sound bar-
rier at above 35,000 feet. But the jets
nun well beneath maximum speed at

the low altitudes called for in air shows.
The unused speed is a key to the safety
of the new team’s equipment.

"We're more in the center of the per-
formance envelope, both in terms of
powerplant and airframe, rather than
on the edge, as in the old T-38s,” says
Lt. Col. Mike Wallace, a spokesman for
Mellis. Thus, the jets are able to run at
speads too slow for most other craft to
remain aloft and too fast for most other
craft to attain.

Most impressive to the men who fly
the Thunderbirds is the visibility from
the cockpit. Perched in a bubble canopy
with a customized seat, the pilot has a
360° field of view. In a show, it means
never losing your wingman. In combat,
it could mean never losing your life to
an enemy sneaking up behind you.

The head-up display on the cockpit's
windscreen lets the pilot see 20 miles
ahead without taking his eyes off the
instruments. "An on-board computer
and the redundancy of the control sys-
tems covers the possibility of error.”
Latham says with great confidence.

There are some situations too hot
even for the F-16s to handle. When they
were flying T-38s, the Thunderbirds
had no worries about heat from a near-
by craft damaging their plane in flight.
Now, with the large amount of compos-

{Please tum to page | 36)

Go Back to School with a Top Security

with full face dial.
® Exclusive high-security
double locking system.

SLAYMAKER COMBINATION PADLOCK

® Convenient one-hand padlock

@ Locks automatically

when closed.

@ Withstands 3,500 pounds
of cutting force.

And WIN in the Slaymaker Padlock “WINNING COM BE:IATIUN“ Game!

$5,000 ELECTRONIC GAME CENTER. [T

GHAN Ba the anvy of your crowd with:
Panasonic® 45" Projection TV, Plo-
PH'ZE neer® Syscom Stereo System, Atari®

EE!%:—&

& 2 FIRST PRIZES!

BO0™ Home Computer with Disc Driva,
5-Gama Cartridges and Controls.

& 10 SECOND PRIZES!

Bination™ &t
Omse-Hand Top

Ehmul with “#inning Com|
or apacial
maiches the winning numbar on tha

Y. You mary obimin an

tiona o malch the tag with
COMBINATIONS, PO, Box 3137,
Syosaat, N.¥ 11775, Wi

Puch Mini-Moped ColecoVision™ ba recelved by Decamber 18, 1883.
Video Gama System
* 25 THIRD PRIZES! * 350 FOUARTH PRIZES!

G.E. Portable AM/FM
Stereo Cassetle Recorder

134

Tempest AM Porteble
Headphone Radio

£ 1853 Slaymakes

Here's the combination to see if you may be an

INSTANT WINNER!

Clip thess instructions snd take them o & “Winning Com-
lncal store. Purchass a Slay
Combination Pediock Hrruiill
B5115). Check combination tmg on ihe padkock you
numbsers on the dll
marked packages, If the comibination

...you're & winnet NO PUR-
official
combination g free by wiiting to: SLAYMAKER
COMBINATION, PO, Box 3123, Byoasal, N.Y 11775
And you may obtain 8 copy of the winning combing-
writing to: WINMNING

Priza cladms must

-1

maksr
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FERIREEES O SRS

Window

Patio Door-Picture Window

Insulator Kits

As Seen On T.V.

—— s s Hﬂ—'_-.h““:u“‘“

First Quality

Includas Shppng
Harnderg and Tax

*2

DON'T LET THE LOW PRICE FOOL YOU! ... Top of the line . ..
genuine 3M-Brand® energy saving products at monsy saving
discount prices. Other brands are cloudy, time consuming to
apply and easily damaged.

The high quality 3M-Brand® window kit takes just minutes to
install, using only a hair dryer and scissors. Fastens 1o the inside
window frame, molding or wall. Kit is strong, clear, long-lasting
and easy-to-use.

Apply adhesive tape (included) to outside edge or face of
window molding, peal off protective backing to expose adhesive,

Window, Patio Door-Picture e

Window Insulator Kits

SIZE ENOUGH TO COVER AMT.

42"x62" (1} 3'x5" window $ 2.98

g2"x210" {5) 3'x5' windows $10.95
B4"x110" (1) Patio door - (&
picture window $ 8.88 3Me

[We pay any sales tax)
Price inchedes delivery 1o your daor, no shopping hassel

MiMNIMUM CHARGE CARD ORDER $15.00
VISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9892
{Inside Ohio) 1-218-238-5021
SEMD CHECK OR MONEY ORDER
PAY BY CREDIT CARD OR MONEY ORDER
AND WE SHIP WITHIN 3 WORKING DAYS.
Sorry, Ne C.OD.'s

Cougan (of 8 reasonaba Copy | mus!
BCCOMPANTY origingl order

{will not harm window molding when used as recommended).
Lightly press clear plastic to tape, run your finger over taped
surface. Shrink clear plastic with hair dryer, trim away excess, no
ugly wrinkles or waves. Clear as glass.

The easy-to-install film shrinks *‘drum tight’" for a tough
weather seal. Double your insulation, use with storm windows.
Cover air conditioners, ventilating fans and other openings.
Different size kits available to fit almost anywhere on any size or
shape window.

Shop and compare competitors' prices of $15.00 or more +
tax, shopping costs,

Sotz Inc.

Early Bird Discount Coupon
Deduct $5.00

From each and every total
Order of #30.00

Friends, Neighbors and Relatives
Crder All At Once and Save

3M®

Coupen good only lor hs ad
Crther may expire wihout nobice

Sotz Inc., 13643 Station Rd., Columbia Station, OH 44028




THUNDERBIRDS

ROWING SHELLS

{(Continued from page 134)

ite materials in the new craft, pilots
have to be more careful about keeping
their distance.

In rehearsal, the Thunderbirds shoot
for precision to the inch. “Being a frac-
tion of a second late is the subject for a
debriefing,”’ Bostick says. Before a per-
formance at a strange field, the team
pores over aerial reconnaissance photos
no more than six months old. The pilots
familiarize themselves with landmarks
at which each maneuver will begin.
The base line is 12,000 feet of runway,
6,000 on either side of the reviewing
stand. On exhibition day, team mem-
bers fly up and down the area in a light
plane or helicopter, making sure that
treas and bushes are where they were
shown in the recon photos.

On their comeback day, the Thunder-
birds were cheered with thunderous
applause from fellow pilots and civilian
spactators alike. The crowds thrilled as
the jets with their black Thunderbird
emblams screamned overhsad. It was
50 exciting that even a warmup show
with the Army's Golden Enights pre-
cigion parachute team seemed to pale.

“We don't think of it as a comeback,”
Latham noted. 'It's a fresh start that
we worked very hard to achieve.” ™

{Continuwed from page 67)

at close to 15 mph, the single-scull
record is just under 11 mph.

A rowing shell essentially fools water
into believing it hasn't been disturbed.
Its high aspect {length to beam) ratio
and fine (sharp) ends take the craft out
of the usual situation in which a boat
must either apply great amounts of
power to plane—virtually climb up on
and ride its own bow wave—or remain
forever trapped by the theoretical
speed limit (1.4 times the square root of
the waterline length o give nautical
miles per hour) of the wave system it
creates. Having a very low range of
available (human) power, the rowing
shell’'s first obligation is “don’t make
waves."

This isn't as simple as it sounds. The
shell also needs enough beam so that a
rower doesn’t spend all his energy just
trying to stay in balance. Remember, in
addition, that any rowboat is unique
among vessels in two ways: First, the
main “cargo’” constantly shifts fore and
aft. And with a rowing shell's sliding
seat, that shift covers a surprising per-
centage of total boat length. Second, its
speed is never constant; it is either
accelerating or decelerating.

Contrary to casual observation, nee-

dle sharpness is not the answer. With-
out buoyancy on its ends, a shell will
mush down aft when the rower is
“compressed” prior to stroking and
plow down forward at the end of his
stroke. “'Actually, the ends have to be
as full as possible,” says shell designer
Britton Chance, “'but not 1o the point
where they will cause wave-making,
separation drag or excessive rough-
water resistance.”” Chance’'s Waming
{as in “"Small Craft . . ."") design is said
to be among the potentially swiftest
recreational rowing shells available.
Small Craft Inc., the Norwich, Conn.,
firm that builds and markets the Warn-
ing, says the shell is as much as “a knot
faster’” than some competitors.

How and where a recreational shell
will be used has a definite bearing on
its design.

Arthur Martin, known even by his
competitors as the father of recreation-
al rowing, has been marketing his
Alden Ocean Shell design for more
than a decade as the optimum rowing
machine for unsheltered—even off-
shore—waters. Competitors quibble
about the basic shape of Martin's
shell—one even claims it will go faster
backwards—but there is no doubt that
rough water performance calls for more
fullness forward.

Art Javes, who years ago produced

Home in on How-To...

with Confidence

The Home Shop Machinist provides you with answers
to your metalworking problems and presents practical
aids to greater precision and efficiency.

Welding, sheetmetal fabrication, milling, grinding,
lathe work, and drill press techniques are covered
routinely. Additionally, you’ll find projects to
build, new-product and supplier sources, and

a unique forum for sharing ideas and solutions.

Need confidence? The Home Shop Machinist

is your answer.

Subscribe Now: [USA] $17.50 per year (6 issues), $34.00 two years
(12 issues|, Canada and other countries $20.00 (U.S. Funds) per year.
Visa or MasterCard orders phone operator 660 Toll Free B00-824-7888.

Or write:
The Home Shop Machinist
P.O. Box 1810-H, Traverse City, Michigan 49685
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the popular Aqua-Cat sailboat, is the
lone innovator in applying a twin-
hulled format to recreational rowing.
Two hulls may suggest an inordinate
amount of wetted surface, a drag com-
ponent, but Javes insists it doesnt
work out that way. "We might give a
little away on that score to a fine racing
shell,” Javes says, “'but not to the rec-
reational designs. Besides, with two
hulls—the rower suspended be-
tween—ryou don't have to expend any
effort in maintaining stability.”

Javes builds the 19-foot Row Cat,
plus his latest, the Omni-Cat, offering a
triple option: sail, oar or pedal power.
Rigged with a double-pedal setup,
Javes says it has hit 15 mph, which
would make it the world’s fastest pedal
craft and put it in a league with eight-
oared Olympic shells.

Most of the available recreational
shells are made of hand-laid fiberglass.
Some offer all-wood (usually cedar-
strip) options which weigh an average
of 15 to 20 pounds less. For a recre-
ational rower, light weight is more
important as an out-of-water handling
factor than in performance.

The sliding-seat/outrigger assembly
is a eritical component which can add
$500 or more to the price of a shell. For
efficiency and comfort, a rower’s poste-
rior (the seat) should be on a higher
plane than his heels when his feet are
in the restraints. In some shells, the rig-
ging is integral; in others, a combined
seat/footrest/outrigger assembly can be
dropped in and removed easily.

The basic technique of rowing poses
no problem for most people. Small
Craft's Bill Fisher, who gives instruc-
tion with every shell, figures on a mat-
ter of minutes to teach the average
woman basic stroking, but perhaps an
hour or more for most men. “Men
almost always try to overpower it,’”
says Fisher, “'as if more muscle is the
answer to any problem. It's not—it's
basically a matter of finesse.”

Unce the feel of a shell becomes com-
fortable, balancing—with those long
oars (which are also buoyant, if wooden)
as compensators—is second nature.

The new breed of recreational row-
ing shell offers great fun and exercise.
One rower, in his 60s, claims his form
improves every week—still. Another
says: “"When | get it moving right, and
I'm into my rhythm, there's nothing
I've ever done—on wheels, skis or in
mid-air—that can match it."” 2|

MANUFACTURERS—SHELLS
., Box 2278, Orange, Calif.

Art Ja.m Ltd,, 4914 17Tth Awve. 5., Gulfport. Fla.
33707.

Littla River Marine Co., Box 12722, Gainesville, Fla.
32604,

Martin Marine, Box 251, Kinery Point, Me. 03805,

Small Craft Inc., 387 North*Main 5c., Norwich, Conn.
DEIE0.
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Start your own money making Ilusns!

In jusi & shori time, you can be ready o join
one of the festest growing industries in America
..an ndustry where gqualified men are making
from $10.00 to $15.00 per hour. ..and that's juost
for labor. Parts, engines and accessories add even
mare (o the profits, Because the small engine
industry has grown so i
quickly. an acute shoriage
of gualified Small Engine
Professionals exists through-
out the country. When you
wee how many small engines
are in use today, it's easy (o
understand why gualified
men command such high |
prices—as much as $17.50 i
for a simple fune-up that
takes less than an hour.

E5-million small engines
are in service today!

That"s right — there are over sixty-five million
2-cycle and 4-cycle small engines in service
across the U.5. A, That's the official count from
the Engine Service Assn., and new engines are
being built at a rate of one-million per month!
With fully accredited and approved Foley-Bel-
saw rraining, you can soon have the skill and
knowledge to make top money servicing these
engines. Homeowners and businessmen will

seck you outl and pay you well to service and re-
pair their lawnmowers, tillers, edgers, T
rakes, garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles . ..
cndless,

the list is almost

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

Mo obligation .

service and repair

EALATIGH Work part time, full time right at home- we help you mmmmw

Learn At Home In Your Spare Time.

50263 Field Bidg. » Kansas City, Mo. 64111

[ YES, please send me the FREE booklet that

gn'es full detaiis about starting my own business in
mall Englng Repair. | undarstand there is mo obligation

and that no sakesman will call

MNAME _
ADDRESS

I

No experience necessary.

You don't need o be a “born mechanic' or have
prior experience, If you can read, you can master
this profitable trade right at home, in your spare-
time, without missing & single paycheck. Lessons
are fully ilustrated — so clear you can't go wrong.

L P We guide you every step
of the way, including tested
and proven instructions on
how 1o get business, what
to charge, how to get free
advertising, where 1o get
supplics wholesale . ., all
the “iricks of the trade”. ..
all the inside facts wyou
need to assure success right
from the start.

INCREAZED INCOME

Mee had gbour X
FEUFS ELpericace re-
puiring small £r-
gimey LT FEQEIrE
Were frnly mimor
anfil I started the
Foley-Belvaw Cowrse””

Waller H. Strick
I:‘j|1|"'|b I, Califormia

With our famous “learn-hy- dmng training
method, you ger actual “hands-on® experience
with specialized tools and equipment yvou’ll re-
ceive with your training. plus a brand-new 4HP
engine —all vours 1o keep,

Send Today for FREE tacts!

You risk nothing by accepting this affer to find
out how Foley-Belsaw training can give you the
ikills vou need 1o increase yowr income in a
high-profit, recession-proof business of your
oW,

Just fill in and mall coupon below (or send post-
card} o receive full information and details by
reflurn mail. [N} IT TOMRAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
50263 Field Bidg., Kansas City, MO, 4111

. . No salesman will call
Foley-Batiaw Institute




e Eipper Aircraft Quicksilver
is the one that started it
all. . .it's the original. . . a legend.
Over the last eleven years the
Quicksilver has become the most

e R ___._..__4i

o

widely imitated aircraft design in
the ultralight industry. \Why?
Because it is the bestl

ay the engineering excel-
lence of the Quicksilver MX

represents the result
of constant Y
research and
development
of the
Quicksilver
those past &= = |1 years.
The stable flight manuverability of
the MX, its precision engineered
aircraft aluminum airframe, and
three-axis flight controls make it
the finest, most docile, entry level
ultralight made in the world.

on't settle for an unproven,

poorly made imitation.
Buy the best.
Buy the original
and be & part
" i~ ::__,_-' [
Tl =
of the Legend. . . Quicksilver MX.

act your nearest Eipper
Aircraft dealer for complete
details* or send 54 for a complete
brochure package.

LSipper

aircraft inc.

Wowrkd 3 Largest Manulac turer of LNTalight Adnoraft

1080-M Linda Vista Dr.. San Marcos, CA 92069
[619) 744-1514 Teles: 499-0565

*Mo FAA pliot license required. Special dealer
Tlight training required. Caalcksitver MX avallabie a3
B kit or dealer suiemibsed.
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THE WORLD UP CLOSE

(Continuad from page 78)

line up the glasses with your eyes. Even
if your iris is stopped down to 2 mm on
a bright day, lining it up with the 7-mm
exit pupil of a 7 % 50 is much easier than
the 2.5 mm of a 616 mini. This is why
the 7 =50 is the standard Navy binocu-
lar. On a heaving deck, you need the
leeway. This applies to any glass used
from an unsteady platform or a moving
vehicle. (You can see the size of a bin-
ocular's exit pupil by pointing it toward
an available source of light—never the
sun—and holding it at arm's length.
The little circle of light in the center of
each eyepiece lens is the exit pupil.)

Twilight factor gives you a numerical
idea of how the binoculars work in dim
light. To find the twilight factor, multi-
ply the objective lens diameter by the
magnification, 35%7 for a 7x35, for
example, and take the square root of
the result, in this case about 15.6.

As a rough guide, a twilight factor of
less than 10 works really well only in

__EYEPIECE

ROOF-
— PRISM
SYSTEM

JDBJECTIVE LENS

-
EYEPIECE

PORRC-PRISM
SYSTEM

OBJECTIVE
LENS

PORRO PRISM

Prisms bend the light rays, thereby
allowing binoculars to be shorter than
they cowld be without prisms.

bright daylight; 10-12.3 in general day-
light; 12.3-14.1 in dark shade: 14.1-
17.3 at dusk or dawn; 17.3-20 in bright
moonlight; and 20-plus at night.

The field of view

Field of view may be given in yards,
meters or degrees, at a rate of 1,000
yards or meters away from the viewer.
To compare binoculars labeled in dif-
ferent systems, multiply the number of
degrees by 17.5, which is the number
of yards or meters in 1 degree at 1,000
yards or meters. To compare in feet,
multiply the number of degrees by
52.5. As a ruls, the higher the magnifi-
cation, the narrower the field.

Wide-angle binoculars are designed
to extend the normal field. Eyeglass
wearers may have difficulty wusing
wide-angle models because they can't
see the full field. Super-wide-angle bin-
oculars are rarely very satisfactory,

except if you're using them to catch fast
motion.

Zoom binoculars combing most of the
problems of wide-angle and super-
wide-angle binoculars with internally
moving lenses. Finding a pair with
acceptable guality—one that doesn't
go into and out of focus as you zoom—
can be difficult. Keeping it working can
be an even greater problem. A better
way of combining high and low magni-
fication may be to carry a pair of B <30
binoculars and a 20* spotting scope or
monocular.

Interpupillary distance adjusts by
folding or unfolding the binocular on a
hinge to match the distance between
the barrels with the distance between
your eyes. Having the numbers marked
on a scale makes it easier to reset the
distance when a pair is passed from one
person to another, if you memorize your
eyea spacing,

Single-hinge binocs are much easier
to adjust than those with two hinges,
which help them fold up super-small.
Double-hinge models don't have an
interpupillary scale, so they must be
reset by trial and error every time you
use them,

Finding the right pair

Armed with this information, you are
ready to go into the store to shop. Once
you've decided on the size and type you
want, collect as many different makes
and models of it as the store has to
offer. All your possible choices should
have nearly identical magnification. But
you might include armored and bare
modals, porro and roof prisms, and
close but not necessarily identical
objective lens sizes—7 x 30 and 7 * 35,
for example.

Adjust the eye spacing to suit you
and fold down or remove the eyecups if
you wear glasses. If possible, pin up a
newspaper in a good light about 30 feat
away. (In some stores, you can use
signs in other departments.)

Compare two pairs at once, holding
one on top of the other, and looking first
through one and then the other. Com-
pare contrast, brightness and sharp-
ness—which headlines can you read
easily? Switch quickly from one to the
other, Keep the one you like best and
make the same test with a third pair,
and the fourth or fifth.

Check the lenses for visible scratch-
es, smudges, clouded areas and antire-
flective coatings. By pointing each lens
toward a light (not the sun) or white
surface and looking into its objective
lens, you can see into the binoculars.
Dust, metal chips and blobs of glue
indicate poor workmanship. Metal

(Flease tum to page 140]
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THE WORLD UP CLOSE
{Continued from page 138)

clamps securing the prisms are a good
sign. Each lens should be a purple or
violet color if properly coated. One that
looks white is uncoated. If the literature
with a binocular says it has coated
lenses but does not say that all air-to-
glass surfaces are coated, it means
some are not. Uncoated surfaces cause
flare, reflections, reduced light trans-
mission and can be particularly annoy-
ing for eyeglass wearers. Find another
pair.

Checking alignment

Check alignment by focusing on a
straight line, like a telephone wire or
the eaves of a building. Move the bin-
oculars away from your eyes and see if
the line is still straight. Swing the hinge
through its arc and see if the line
remains straight. Any detectable align-
ment problem makes this pair of
glasses unacceptable. Try another pair
by the same maker; they will probably
be aligned correctly.

Price matters. Really cheap glasses
may mean that low-grade materials
{optics, prisms) are used. Shortcuts
may have been taken in assembly and
alignment—forcing your eyes to adjust
to the glasses. This may result in dis-

comfort during extended use if they
lose alignment from handling and use
over a period of time.

Price surprise

More expensive glasses may not
really be as costly as you might think.
First, a good pair of binoculars is
a long-term investment, so you can
charge off the cost over 5 or 10 years
of use, making even a $100 price dif-
fersnce relatively insignificant. Sec-
ond, if the binoculars don't work well
for you, you won't use them very of-
ten, which could make a less expensive
model cost more than a better glass
that becomes a constant and satisfy-
ing companion.

You may also be pleasantly surprised
to find that a pair you like is relatively
inexpensive.

The first big jumps in quality often
come in the first few steps up from the
bottom of the price scale. Good daylight
performance is available at very moder-
ate prices. Really good glasses for dim
light are larger, heavier and usually
more costly.

Whichever binoculars you select, if
you pick them carefully for your
requirements and then make a point of
taking them with you and using them,
you, too, can start seeing a whole new
close-up world. 5

SOURCES—BINOCULARS

Aimpaint, US4 Inc., 201 Elden 5 Suite 103, Hem-
don, Va. 22070,

Apolk Optics— Senno Corp., 506 3rd Ave., Spokans,
Wash. 98202,

Brunton Co., 620 East Monroe, Rifion, N.Y. B2501.

Bushowll Div.. Bausch & Lomb, 2828 Eamt Foothill
Blvd., Fasadena, Calif, 91107,

m Industrios Inc, 104 East 2%h St, N.Y.

Edmund Scientific Co., 101 East Gloucester Pika, Bar-
rington, N.J. DBOOT,

Jnﬂgﬂf:lﬁm Inc., 9200 Cody, Overland Park, Kan.

E. Laitz, .Mnh'.hjgh,, M. 07647,

LEWHE?DTS& Stevenson Inc.. Box 688, Beaverton, Ore.

Minolta Carp., E.J. Howard Co. Inc., BS0 Third Ave.,
Mew York, N.Y. 10022

Montgomery Ward, 619 Wast Chicago Ave.. Chicago,
T 80607

Mikon, Inc., 823 Stewart Ave., Garden City, N.Y.
11530,

Nowatron, Box 531, Big Bear Clry, Calif. 82314,

J.C. Pennay Co. Inc., 1301 Avenue of the Americas,
New York, N.Y. 10018

Pn;.r;l Eﬂrp 35 Inverness Dr. E., Englewood, Colo.

112,

Smmﬂndnﬂ and Co., Sears Tower, Chicago, [

Steiner—Pioneer & Co., 216 Haddon Ave., West-
maomt, M., 08108,

Swarovski America Lid., 1 Kenney Dr., Cranstan, B
02920,

Swilt Instruments Inc., 852 Dorchester Ave., Boston,
Mass. 02125,

Tasco Salas Inc., 7600 Norchwes: 26th St Mismi,
Fla. 33122,

Trag Inc.. B601 B Northeast Underground Dr., Kansas
City, Mo. B4161.

United Binocular Co., United Bldg., 8043 South West-
ern Awe.. Chicago, [1. BDE2D,

W Inc.. 2871 Firestone Eldg., South Gate,

Carl Zeiss Inc. 1 Zeiss Dr. Thomwood, NY.
10594,

tape
them all. All in less
time, and with less
trouble than youd
have using a
roll of tape
alone.
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Door frames. Base-
boards. Floors. Window
frames. The new Mask-it™ =

applicator covers

With Mask-It, you can

quickly lay down a one inch

strip of single or double
faced masking tape
exactly where you
want it. Then trim it
clean with just the
push of a button.
And because
Maslk-It takes only one
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30 DAYS WITH HERO-1
(Continvad from page 74)

can be programmed with a device
called a teaching pendant.

The teaching pendant is by far the
easiest method. It plugs into Hero's
base on a long cord and is a well-
labeled remote control. Every function
of Hero's movements—forward and
reverse in three speeds, swiveling his
head, moving his optional arm and the
attached wrist and closing his two-
pronged hand—can be controlled by
the operator. And, when he’s in the
Learn Mode, Hero will remember what
actions you've put him through and will
be able to repeat them over and over.

The Learn Mode and the pendant are
fine to get started. But true roboticists
will quickly move on to robot language
and baegin to dabble in assembly. This
step is necessary to go beyond move-
ment, to take advantage of Hero's built-
in senses.

Hero's sound and motion sensors are
hidden behind a perforated panel on his
left temple. His two tubular eyes are
really sonar rangers. And then there's
the optional voice module in his chest.
To make all these things work, you
should have a geod understanding of
what makes Hero run, walk, talk, see
and remember.

Once you become adept at program-
ing {and Heath's optional Robotics
course at an additional $100 is highly
recommended), you'll be amazed at all
of the things you zan accomplish. Per-
haps the first thing most Hero owners
will experiment with is his voice.

Hero's first words

There are a number of built-in
phrases which Hero can quickly be pro-
grammed to say. These range from
“People stare at me because I'm short™
to "Emergency!” But it’s even more fun
to teach Hero to speak from scratch.
You can break down every spoken word
into werbal building blocks called pho-
nemes. Then it's just a matter of telling
{programming) Hero which phonemes
to speak and which ones to accent
heavier than the others.

The hobbyist will then move on to
helping Hero take a few steps—or,
rather, a few spins of his wheels. Fol-
lowing that, Hero's arm can become an
interesting experiment on its own. The
complexity of pivoting the arm while
keeping in mind the position of the
wrist, the attitude of the rotatable grip-
pers and the relation of all that to the
robot's swiveling head is very challeng-
ing.

Hero is such a lively little fellow that
you'll wonder where he gets all his

energy. Plugged into the wall, he'll go
on longer than you can keep up with
him. Or, running on three rechargeable
batteries in his base and one in his
head, he's good for a few hours. For
longer battery operation, you can pro-
gram him to sleep overnight, waking
up every 10 minutas or so to do a pro-
grammed task.

What you program Hero to do is more
a function of your own imagination than
anything else. He's a very capable
robot, although he's certainly no
weight-lifter (don't figure on having
him lift more than a pound).

In our own home, late at night, Hero
is on patrol. First he goas into the living
room, swivels his head and checks for
motion. Then he rolls into the kitchen,
the hallway and other rooms. Finally, if
he detects an intruder, he'll shout at his
loudest volume, “Help! Help! Don't
hurt me!" Hero, you see, is too young to
Carry & weapon.

Like all children, Hero is a bit on the
expensive side. Priced as a kit complete
with both arrn and voice, he lists in
Heathkit's latest catalog at just under
$1,500. Without the arm and voice, he's
a nickel under $1,000. Or, the stork will
drop him off fully assembled with arm
and voice for about $2,500.

But then again, who can put a price
on family? ™

hand to use, you can hold onto a ladder with the ‘
other, mask newspaper into place. Or, if you're
really talented, use your free hand to rolr
out the paint.

The new Mask-It tape
applicator. The right too

for painting™

Available wherever quality
paints are sold




MUSIC BOX
Continued from 86

groove the sides for receiving the cabi-
net back. Also dado the cabinet back for
accepting all shelves, Shape both edges
of each side with a =i el
bit. rounding

Before assembling the cabinet, notch
the front-corner details on all shelves—
cut the notches, first bore a V-in.-dia.
hole located % in. in from the shelf
front and side edges. Then, use either a
band saw or sabre saw to remove the
waste. Shape the front edges of all
shelves (except the bottom shelf) with a
e-in. rounding-over bit.

Checking the joints

Dry-assemble the cabinet to
certain all joints fit properly. Start final
assembly by gluing the cabinet shelves
and back into the side dadoes. Then,
clamp the cabinet square. Counterbore
$-in.din. X Ywin-deep holes at all
screw hole locations on both sides. Bore
Vi-in.-dia. pilot holes and screw the
cabinet together with 1%-in. No. 8 fh
SCrews.

Next, make the rounded cove detail
used at the cabinet's top rear and bot-
tom front. Form each cove by edge-glu-
ing together three 2% X 21-in. oak

hmrdﬁ. cl.]t thu jﬂl-nillg l w'fthﬂ.lﬂ
saw blade set at a 221%° angle. Then,
glue and clamp the cove pieces into the
plywood jig as shown. Notice that a
clamping block is used to provide even
clamping pressure.
After the glue has dried, round tha
outside cove surface, using first a
and then sandpaper. Now,
cut the cove length to equal the cabinet
interior dimension. Secure each cove
with four 1%4-in. No. 8 fh screws. Con-
gt 2o eads by plugging all
counterbores with %i-in.-dia. walnut
plugs.

g the storage drawer

Next, make the tape cas :
detail. To make the drawer, first lay out
the dovetail joints used to join the
drawer sides with the drawer front.
Mark the 5° sloped dovetails onto the
side pieces. Then, cut along the
lines using a dovetail saw or a fine-
tooth backsaw. Next, use a coping saw
to rough-cut out the waste m:mmalgm
sockets. Trim the sockets clean with a
sharp Y-in. chisel. Use the finished
drawer side to mark the dovetail pins
onto the mating drawer front end. Be
!mmkﬁﬂpﬂlm E :
rmnnutﬂmwmmmE mmhan

front joint using a Ye-in. straight bit.
Finish trimming the sockets clean with
a sharp Y-in. chisel.

Now, cut the rabbets into the drawer
ides for accepting the drawer back.
Then, groove all drawer pieces for

er bottom. Assemble the drawer

wilhﬂlunand Elﬂ]Ilp lt_squm._nmum
glue has dried, belt sand all surfa
and shape the drawer front's edges
with a -in. rounding-over bit. The fin-
ished drawer fits snugly between the
without using slide hardware. Apply
paste wax to the drawer bottom edges
occasionally to ensure smooth opera-
tion,

Building the cabinet I
Mow, build the cabinet base. Cut the
base members as shown and assemble
them with glue. To install the base, first
counterbore %-in-dia, ¥ 1-in.-deep
holes into the base stretchers. Then,
use four 1%-in. No. B rh screws to
the base to the underside of the
cabinet bottom shelf.

After finish-sanding the cabinet, ap-
ply several hand-rubbed coats of Watco
Danish oil finish. Allow the oil to dry,
“Wﬂinnlﬂnpph a protective paste wax coat.

and wire up your sterec compo-
nents. Now, sit back and enjoy. PM
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Wouldn't you like to have a

new skill you could call your own?

Learn TV, audio, and

video servicing

with at-home training from NRI.

L

You can learn to service and repair
T, stereos, electronic musical instru-
ments and amplifiers, car and portable
radios, record and tape decks, videocas-
sette recorders and disc players, almost
any kind of electronic equipment on the
murket. And vou can learn to do it at
home, in vour spare time, without quit-
ting your job or wasting time and gaso-
line on night school. NRI will train vou,
We've trained over a million and a quar-
ter others, with effective methods proven
over 69 successful years.

Hands-On Training

NRI training is practical training
all the way Throughout your course,
voull perform hands-on experience proj-
ects that make theory come to life and
give vou real understanding.
Includes Both 25" TV and
VCR, Plus DMM and More

As part of vour training, vou'l
build your own 25" Heath/Zenith color
T\ a state-of-the-art unit with infrared
remote tuning, programmable channel
selection, and the incredible space phone

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

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

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

Exclusive NRI Training on
Videotape

In addition to profusely illustrated
lessons, you get NRI Action Videocassettes
. .. videotaped lessons that show you
graphic presentations of electronic svs-
tems, vivid closeups of servicing tech-
nigues and professional “shortcuts” to
study and replay as often as vou want

Training For Success

NRI not only prepares you to be-
come a top technician, we get vou ready
for independence. NRI Video/Audio ser-
vicing gives voul @ greal new way to edri
extra money doing part-time servicing
for appliance and department stores

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

Free Catalog . . .

Mail Card Today

Send the postage-paid card for our
free 104-page color catalog describing
our courses in full, showing all equip-
ment, lesson outlines, and career oppor-
tunities. 1t also shows other exciting
courses like Microcomputers, Electronics
Design, Industrial Electronics, Digital
Electronics, and more. Mail the postage-
paid card today for your copy, and see
how vou can make the most of vour tal-
ent. If card has been removed, please
write 1o

NRI SCHOOLS
McGraw-Hill Continuing

Education Center
C“ ! 330 Progress Avenue
.'}n 8 Scarborough, Ontario M1P 225
n

or telephone 416-293-1911
We'll give you tomorrow.



UNDEH'WATEII CAMERAS

me a chance to try the three cameras in
and out of the water, The equipment
performed beautifully, but a week of
stronger than normal winds churned up
the normally clear waters off Key Lar-
go. Pictures taken under such condi-
tions or on overcast days lack contrast
and vivid color. Midday is the best time
for underwater photography because
less light is reflected off the water.
The light that enters the water quick-
ly picks up a bluish cast due to the
water's ability to absorb the red end of
the color spectrum. [n shallow depths, a
CC30 R filter can be used to restore
some of the warmth to your pictures.
Nikon makes such a filter for its Nikon-
os and I'm sure a 3-in. gelatin filter
could be stuffed into the Disc Camera's
housing. The Hanimex could present a
problem. Below 20 feet or so, only a

flash unit can restore the true colors.

All three cameras produced well-
exposed pictures. | found that resetting
the ASA speed of the Nikon was neces-
sary to trick the camera into providing
more light to the film when shooting
back-lit or lightly colored scenes. On
the Nikonos and the 35 Amphibian, you
must set both the estimated distance
and an f-stop that will yield you a high
enough shutter speed to avoid getting
back a bunch of blurry pictures.

Use slow-speed, fine-grained films in
shallow depths. High-speed films are a
must for taking available-light pictures
at depths below 25 feet. In dark-bot-
tomed lakes and rivers, use high-speed
films all the time. Because of the differ-
ent refractive qualities of water and air,
images appear closer underwater than
they do above water. This makes the
angle of view of the camera’s lens less
wide underwater than above. To take
wide-angle pictures, you need a very

short focal length lens. Nikon makes a
15mm which delivers a 94° angle of
view. Underwater cameras used in salt
water should be rinsed in fresh water
after use. Their seals should be main-
tained and lubricated with silicon
grease when necessary.

Knowing something about the ecolo-
gy of the underwater environment will
not only help you take better pictures,
but makes awfully good sense. 5o does
bringing along a buddy when you're
diving. And with these cameras and
housing, you can have years of under-
water picture-taking pleasure. ™

MANUFACTURERS LIST

Hmasmum{:amsmmmum
‘N Dry Disc Camers Housing ($20.95): Hanimex
Ing., 1801 Touhy Awve.. Elk Growve Vilage, I[N

B000OT,
Nikones IV-A with 35-mm, 2.5 lens ($§518): Mikon
Inc., 623 Stewart Ave., Garden City, N.Y. 11530
Sunpak Marine 32 Electronic Flash ($488): Sunpac
Div.,, Berkey Marketing Co., 25-20 Brooklyn-
Queens Exprery., Woodside, N.Y. 11377,

How Havoline Supreme’s 9 additives
help you get the masl out of your car.

Proven protectionup 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
deposits.

What's more, Havoline's
multigrade rating offers
wide-temperature range
convenience for year-round
protection,

Havoline's protection
is proven.

The final test of a motor oil

comes under actual driving

conditions. per>
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
motor 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 10W-30
has the API-SF/CC
rating required by
most engines like
vours. And it's been
proven in punishing diesel-
powered taxis.

Engine protection and
improved mileage.
They come together.
Thanks to Havoline
Supreme.

an
\

TEXACO
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TECHNOLOGY

L AVIATION
World’s hottest homebuilt

UPDATE

the first time in nearly four decades, this month's
upcoming National Air Races at Reno, Nev., will be
the proving ground for a homebuilt racing plane designed
for nothing but pure, blazing speed. Since World War I1,
unlimited-class air racing has been dominated by souped-
| up military brutes like F8F Bearcats, P-51 Mustangs and
| F4U Corsairs. They were awesomely powerful, but pon-
derously heavy for turning pylons at 450 mph.

Now a slim, light, agile newcomer, called Tsunami after
the Japanese name for tidal wave, will attempt to show its
prop wash to the established competition. Packing a
2,400-hp Rolls-Royce Merlin V12 in its nose and a tiny
cockpit way back near its tail, it's reminiscent of the sleek
little backyard-built speedsters of the 1930s, the glory
years of air racing. Virtually the entire plane is devoted to
wringing maximum output from the powerplant without
its blowing to bits. The center is taken up by three large
tanks—one for fuel, one for cooling water to spray the
radiators and one for a water-methanol mix for injection.
An unusual dual radiator circulates oil and coolant simul-
taneously. In the event of a blown engine, jets will spray
the canopy with solvent to wash away oil.

While the Tsunami is a homebuilt, it's far from an ama-
teur undertaking. Developed by a team of Lockheed engi-
neers, headed by Bruce Boland and John Sandberg of Cal-
ifornia, it represents the ultimate refinement in high-per-
formance racing technology. Its gross weight of only
5,100 pounds is two-thirds that of a typical stripped-down
war-surplus fighter. Its projected speed, flat out, is a blis-
tering 520 mph, which, if achieved, could make it the
fastest prop-driven plane since the Red Baron, a highly
modified P-51, set the current record at 499 mph in 1979.

BEETLE SEES STARS

Jet Propuision Lab scientists call it the
Beetle becawse its welght and shape
are reminiscent of a Volkswagen.
The Infra-Red Astronomical Satellite
{IRAS), launched last February, might
even be called a super Beetle. The
IRAS telescope (right) has discovered
maore stars than all earthbound Iinfrared
scopes of the past 30 years.

The old scopes saw only faint Iimages
because most infrared light is blocked by
the Earth’s atmosphere. And NASA's 707
jet equipped with an Infrared scope has
been limited by its need for refueling and
maintenance. But from its perch 560 miles
above Earth, the IRAS scope has returned
sharp Images |lower right] even of infra-
red light coming from the Large Mageflen-
Ic a. With computer enhancement,
the Images are giving astronomers their
first glimpses of galaxies |shown within
rectangle at right] forming in the cloud.
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S MIUTARY

g

‘re a lone GI on patrol and you suddenly spot a col-
umn of enemy battle tanks rumbling toward your lines.
What do you do? No sweat. You call for an MLRS, the U.S.
Army's latest and most awesome piece of fleld artillery.
Developed by Vought, the MLRS (for Multiple Launch
Rocket System) is a fast, mobile missile launcher that can
fire up to 12 projectiles in less than a minute, then speed
away at 40 mph—called shoot-and-scoot in military lin-
go—before the enemy has time to detect it.

~ SHELTER

Open house

niversity of Florida ar-

chitect Ron Haase has
designed a house he says
tioned comfort with no [Id
house, he says, will provide
warmth in the winter
through solar heating. The
Haase house, winner of the
American Solar Energy So-
ciety's 1982 design prize,
is a one-room-deep cracker
box affair, Its central obser-
vation tower has an unin-

Edivor: Dennis Eskeow

Contributors: Shaldon M. Gallager: Jack Hammond;
Frank Lusk; David M. Stewart; Susis Stevenson:
Robert L. Epstein, M.D.; Phyllis Wollman

188

Cool alr drawn up central tower creates constant breeze.

sulated roof that superheats the tower, porches surround the single-room cen-
creating a constant breeze. Screen ter of the house.

In winter, the family retreats to the
smaller inner spaces and the observa-
tion tower is closed off. A greenhouse
supplies all the heat.

New tank-busting missiles lay down instant mine fields

The rockets can be fitted with three different inter-
changeable warheads. In one mode, possibly the most inge-
nious yet devised, they can lay down an instant mine field
in front of advancing tanks. Each projectile, at the height of
its trajectory, releases 28 land mines attached to small
parachutes—or a total of 336 mines in each 12-round
burst.

The mines float to earth, automatically deploying a trip
wire on top. Tiny legs on the bottom keep their shaped

L. ™

TENT FOR HELICOPTERS

A who's ever set up a large tent
cringe at the thought of the 5

experimental helicopter tent. But it's
actually easier to erect than a

n.rpulllglm. at the
atick Ressarch and Development Labs
ﬂmdermdb;amﬂ
B4-Toot-long. 16-Toot-wide. 20-foot-high
endosure stands on that are infiat-

ed with a N see first
use in tr :mmmmn.
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charges upright. As a tank rolls over a trip wire, the charge
explodes under its thin belly armaor.

In a second mode, the projectiles each disperse 644 gre-
nadelike, armor-piercing bomblets, or nearly 8,000 per 12-
round salvo. In a third mode, still under development, the
warheads deliver terminally guided antitank missiles,
enabling the MLRS to track and hit targets while on the
move.

While designed for a three-man crew—driver, gunner
and commander—the MLRS is so highly computerized and

PM arm: Dean Ellis

automated that it can actually be operated by a single Gl in
a battlefield emergency. It even reloads itself. An overhead

. crane extends out from the launcher, picks up fresh rocket

pods and slides them back into firing position,

Eventually, all NATO nations will be aquipped with one
or more versions of the MLRS. Replacing an entire battery
of conventional artillery, it's designed to counter Russian
might in Europe without our resorting to nuclear weapons.
Thus, its real significance lies in its potential as a peaceful
deterrent.

changes In Earth's magnetic pull.

FPOPULAR MECHANICS = SEFTEMBER 1983

NN INVENTIONS

Shot-glass spacemen

lunk down $2 on the bar at Dia-

mond J's in Livonia, Mich., and you
can climb into the Saker One and go for
a ride in space. The 350-pound struc-
tural foam ball seats one. A 26-inch,
20-hp turbofan powered by a 60-amp.
motor creates a 100 mph wind that lifts
the enclosed ball about 3 feet off its
pedestal. Sitting inside the ball, which
opens at the top like a clamsheall, you
can shift your weight and move the cen-
tral stick to perform different airbormne
maneuvers. A few inches below the
middle of the sphere on each side are
small plastic airfoils which control
pitch, roll and yaw. By shifting your
weight to a far side of the cabin and
pulling in the stick, you can even turn
upside down. Inventor John Sassak is
selling Saker One for $2,500. The ride,
incidentally, lasts five breathtaking
minutes.




hMEDICINE

Getting into your skull

Ithough X-rays are very good at
fractures, they miss
some kinds of tissue and can't find cer-
tain types of cancer in the sarly stages.
But a new technique, called Nuclear
Magnetic Resonance (NMR), is giving
doctors their best views ever inside
hard-to-see parts of the body, such as
the brain. NMR uses a doughnut-
shaped electromagnet. The technique
works because tissue other than skin,
bones and blood contains large
amounts of hydrogen.

The patient lies on a stretcher inside
the magnetic field. Once exposed to the
field, the hydrogen atoms spin like
tops. After a few seconds, a high-
energy pulse of light changes the posi-
tions of the hydrogen atoms. As the
light subsides, the atoms realign tham-
selves. This is picked up by sensors
connected to a computer, which
produces a picture. General Electric, a
major producer of NMR machines, says
the technique is being used in a grow-
ing number of hospitals for research
and treatment of exotic illnesses.

A visionary shave

earsighted people have to wear

glasses or contact lenses to correct
their eyesight. But a new type of sur-
gery called radial keratotomy is making
normal sight possible without correc-
tive lenses. Introduced in Russia in the
1870s, the operation involves making a
very slight shave from the comea, the
eye's very tough outer membrane. Doc-

150

| ——

A patient inside a Nuclear Magnetic Resonance device
gives off hydrogen Images, which formed the Inset pho-
to. This image of a brain just below the skull could not
have been made with ordinary X-ray equipment.

tors operate on one eye, wait eight
weeks and then operate on the othereye.

Nearsighted patients usually have a
misshapen cornea, which sharply fo-
cuses light from near objects but picks
up only a blur at a distance. By flatten-
ing and steepening the cornea, the doc-
tor creates a greater area of light recep-
tion, bringing distant ohjects into focus.
The Federal Aviation Administration is
s0 impressed it announced that patients
who receive it successfully will be
licensed to fly without glasses. %

It looks like a faceless pocket watch, but

the eight m inside the Program-
do something more | than tell

time. The device, Invented by Johms
Robert E. Fischell, con-

a Infusion pump that can be
in a diabetic's belly. It auto-

matically dispenses a dally dose of Insu-
lin. To change the dosage, the patient
calls the doctor and puts the telephone
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Your legacy: A way of life.

Do you love the wide open spaces? Clean air? The beauty
of nature? Are they a part of the legacy vou 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 southern 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,

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

Sangee de Crisio Rlanches inc | developer This =5 ngt an otler 0 589 m states whang not segssgred BLA1T04-04E000 HACEZ006E DOOOGE- A AD1ASEDID]
A sraement and offenng Satemen! has been hied weh e Secmeeary of Siate of the Siate of New Yok The hiing does not consitula aoDiove! of e 5308 of lease o offer 107 Sake O Base Oy ihe Sacelary of
Stae or thal the Secretary of Siale Nas o By wily DEssed upon the meanis of Juch oftanrg A cooy ol e ofenng stalement « Soliable. upon eques! o Sangée de Crato Ranches Inc MYRER-TE

Obtain the Property Report required by Federal Law and read 11 belare signing anything

No Federal agency has judged the merits or value. if any, of this property Equal Credit and Housing Opportunity



NTS HOME TRAINING...

AN EXCITING WORLD OF
HIGH TECHNOLOGY

NTS invites you to explore
new worlds of advanced
technology with WITROMIC"
home study programs in several
e important fields. Courses include
- state-of-the-art equipment to make
your training relevant and practical.

America's industrial giants are turning more and more
frequently to home study as an effective way to
upgrade employee skills. You can benefit from the
experience NTS has gained in its 78 years as a
leader in technical training. Courses include a

wide variety of electronic gear, test equip-

ment, or tools, much of it for you to build or
assemble as you learn, And, depending

on the program you select, you can earn

up to 30 CEU credits for successful

completion. Send for the full-color

T:Egﬂhgfgﬂ y catalogin the field of your choice
G for complete details.
COURSE

features the advanced
¢ “Z-Chassis” NTS/Heath TV
= “Smart Set” with computer space
command remote control and space
phone. This remarkable set has excep-
T tional computer-controlled picture qua-

an increasingly important role in chapnel capacity, Plus remote antenna Simulated TV Receplion
industry, and NTS training in Robot- switch accessory for
ics includes the NTS/Hero 1 in two reception of VCR,
programs, one basic and one ad- VDR, Broadcast,
vanced. This is truly High Technology Cable, Video ga-
in one of its most exciting applications. mes, and Per-
You'll cover principles of industrial elec- sonal Compu-
tronics, microprocessor troubleshooting, ter Input (no
fundamentals of mechanics, and robot- cable chan-
ics applications in manufacturing pro- ge). State-of-
cesses. You'll learn analog and digital the-art, and
skills, radio control, fluidic, pneumatic and thensome!

servo-mechanisms, computer interfacing,
and robotic programming. NTS/Hero 1 moves,
talks, picks up objects. He's programmable,
with memory. The most exciting home study
program ever offered.




MICROCOMPUTERS The NTS/Heath HNBSA computer
is included in three programs. The experience you gain
in assembling these kits is invaluable in the development
of computer trouble-shooting skills. With home-computer
sales expected to reach close to six million units in
1983, and perhaps ten million in 1984 the field for ser-
vice and repair is rapidly expanding. The NTS/Heath
HNBBA has floppy disc drive, 48K memory on board,
CRT terminal with its own Z80 processor, and Numer-
; ical Input Keyboard. Choice of CP/M
or HDOS operating system.

NTS MICROPROCESSOR TRAINER is .
included in our Industrial and Microprocessor
Technology Course. It is a portable unit con-
tained in a convenient High-impact carrying case. Hard-
ware/Firmware includes Monitor Operating System, Expandable
User Memory, User Experimental On-Board Sections; Breakpoint Editor;
Single Step Trace, and Cassette 1/0.

AUTO MECHANICS Few technical fields offer the
challenges and opportunities to equal those of the auto
industry. Cars are using advanced technology to control
emissions, gasoline feed, and many other functions. And people are
keeping their cars longer, making service and repair skills ever more
important. NTS training includes tools and test instruments, plus lesson-
texts covering engine diagnosis, motor overhaul, tune-ups transmis-
sions and more. Check card for details.

HOME APPLIANCES Excellent full
or part-time opportunities with real
potential. Save money on your own
repairs, too! Course covers repair
and servicing of washers, dryers,
ranges, and small appliances. Equip-
ment includes the amazing NTS
Circuit Trainer, plus

test equipment.

AIR CONDITIONING, REFRIGERATION, SOLAR HEATING is one of the most vital
industries in the world! Learn servicing of commercial, industrial and residential heating
and cooling equipment. Your course includes hermetic unit analyzer, leak detector,
charging-testing-purging manifold set, plus tools and other units,

u” m maﬂ'_'f" c_am or ﬂ'” nur and m'ﬂ” the Eﬂupﬂn. O —1

Indicate the fleld of your choice. (QOne, only please.) NATIONAL TECHNICAL SCHOOLS Dept
FREE tull color catalog will be sent to you by return 4000 South Figueroa Street, Los Angeles, CA 90037

Resident and Home Study Schools
4000 So. Figueroa St., Los Angeles, CA 90037 O Check if interested in G.1. information.

O Checkif interested ONLY in classroom training in Los Angeles
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{Cantinwed from page 71)

swirl-port combustion chambers, Ponti-
ac's veteran 2.5 puts out a willing 92
hp. In base, nonair-conditioned, 2.42:1
top gear four-speed form, EPA mileage
figures are an impressive 31 mpg city,
50 highway. The higher-performance
3.32:1 top gear four-speed SE version
delivers 26 city, 42 highway. The
3.81:1 SE automatic numbers will be
about 26 and 40.

Pontiac says the economy leader Fie-
ro doas 0 to 60 in 12.5 seconds, the SE
with four-speed in 11.5 and the SE

automatic in 12.7. In our short early-
test axposure on public roads, with
Pontiac chief engineer Jay Wetzel in the
passenger seat, the four-speed SE with
two aboard felt slower than that. The
automatic car, in fact, seemed subjec-
tively more peppy due to its torque
multiplication off the line.

The low-rev-range engine complains
audibly above 4,000 rpm and runs out
of breath at 4,500—hardly sports car
territory. The wide-ratio transaxles do
nothing for Fiero's FTDQ (fun-to-drive
guotient), either.

Thera's more excitement on the hori-
zon, though. Remember that the car's

Throw down vour guns.
Self-propelled
Heady to caulk is here.

Introducing

Ready to Caulk, tha .
revolutionary new gu nless
caulking system from DAP.
Easier touse. ReadytoCaulk

features a self-propelied delivery

system. Soyou can caulk a smooth,

consistent bead in any direction. With-

out a caulking gun. There's no bubbling or

sputtering, use after use. You get the full

contents of the can. And clean up with water.

Indoors and out. Use Ready to Caulk to seal around win-

dows and doors, siding, countertops, and more. It's moisture
and mildewresistant. And sets withintwo hours forpainting.
Guaranteed lor 20 years. Ready to Caulk contains our top-
quality Acrylic Latex Caulk with Silicone.

Infact,it's guaranteed not to crack, peel,
or separate for 20 years. So for your next
caulking job, reach for Ready to Caulk,

From DAR.
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proper name is Fiero 2M4 for two-pas-
senger, mid-engine, fourcylinder,
Watch for next year's ZM6. On-road
handling was fine, especially with the
optional WSE performance package,
which includes stiffer struts and
springs and big Goodyear Eagle GT
tires on alloy wheels. The car tracks
and responds very wall, with more than
enough G-force capability for pleasing-
ly fast but sane maotoring. Our only
gripe here is slow steering—19:1 vs,,
for example, the Trans Am Firebird's
much more sports-car-like 12.5:1. With
no power steering available (it was not
deemed necessary due to the Fiero's
low front-end weight), the high ratio is
there to help keep the effort down.
Pushed hard on hairpin turmns, the
front tires give up first and plow to the
outside. We'd prefer less dramatic
understeer at the limit. But at least
there's no tendency for the rear to get
out of line. Rough-road ride is never
harsh, but just choppy enough to
remind you that it {5 a sports car.

Comfortable inside

Getting in and out also reminds you
that it's a spornts car. But once inside,
enthusiasts of any age and almost any
size will find themselves supported
comfortably in excellent bolstered
bucket seats with ample room in all
dimensions and soft sheepskin seat
inserts. A marvelous top-line stereo has
speakers in the headrests.

Some luggage space for soft, flaxible
items is available up front between the
radiator and the firewall. A deep well
behind the engine compartment holds
sevaral shopping bags or a couple of
golf bags. There's room behind the pas-
senger seat for one small suitcase with-
out losing too much legroom. And a
decklid luggage rack is optional.

Bottom line: Fiero has deficiencies. It
also has thoroughbred credentials—
fully independent suspension, four-
wheel power disc brakes, exotic mid-
ship engine placement. All signs at the
plant point to outstanding quality, and
at well under $10,000 (the exact price
won't be known until just before the
introduction this month), it offers a lot
of value and FTDQ for the money.

It's not yet the ultimate sports car,
but it's one hell of a sexy commuter.

Ford Motor Co.

Ford President Don Petersen went
back to school last fall—driving school.
He took the four-day competition
course at Bob Bondurant's School of
High Performance Driving at Sears
Point Raceway near Sonoma, Calif,

Bondurant's trainers have long been
Datsun sedans and sports cars. But
Petersen wasn't about to use any “fur-
rin’ cars for his classroom, so he had

{Please turn to page 158)
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Ruger ‘0ld Model’ Singie-Action Revoiver
Manulactured 1953-1872

150, Ruger wants to give you, and ingtall FREE,

d Unique new Improvement ...

This conversion will not.

@ Alter the frame or other componénts of your revolver,
@ Affect the external appearance of your revolver.

] ﬂatrlnt in any way from the basic simplicity and utility of these classic single-action
revolvers.

This conversion will:

Give wdmlj of the convenience, durability, and safety features of the patented Ruger
el single-action revolvers mdu since 1973.
@ Help prevent accidental discharges caused by a blow to the hammer if the user has failed
to take the basic safety precaution of keeping an empty chamber under the hkammer.

We honestly believe this to be one of the most important firearms inventions
ever offered by our company. While we are proud of the over one and one quarter
million “old model™ Ruger Single-Six, Blackhawk, and Super Blackhawk revolvers
produced from 1953 to 1972, we want to see them equipped with this valuable
improvement and offer to perform this simple conversion for our customers ar no
Cosl.

To ensure correct fitting, this system must be installed at our factory. To re-
ceive this free Conversion, write to us at the address below. We will provide you
with a shipping container and instructions. You pay only initial shipping charges to
our factory —the Conversion is free and we will pay return shipping costs. Do nor
send vour "old model” Ruger single-action rev: U?P ver unril you receive specific ship-
ping [RsIFLcions.

copyright 1982 by Sturm, Ruger & Company, Inc.
RUGER, SINGLE-SIX, and BLACKHAWK are U.5, registerad trademarks

FREE CATALDGS AND INSTRUCTION MAMUALS WHICH CONTAIN APPROPRIATE WARNINGS AND ADYICE
FOR THE WSE OF ALL MODELS OF RUGER FIREARMS ARE AVAILABLE FROM THE FACTORY ON REQUEST
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53 Lacey Place, Dept. OM
Seuthperi. Connecticut 06490 U.S. A.

ve ALL RUGER FIREARMS ARE DESIGNED AND MAMUFACTURED IN RUGER FACTORIES IN THE UNITED STATES OF AMERICA
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{Continued from page 156)

his SVO racing engineers whip up a hot
5.0-liter HO V8 Mustang and ship it out
to Sears for him. The special Mustang
performed well, and so did the Ford
president.

He did it, he says, to leamn to better
evaluate the handling and other driver-
oriented characteristics of his compa-
ny's cars. And it was done without fan-
fare, without wishing to attract atten-
tion. He also says he had a wonderful
time and learmed a lot about how seri-

Several things have happened as a
result: Bondurant now has an exclusive
contract with Ford, uses nothing but
Ford products (mostly HO Mustangs)
and reports back on how they perform,
what wears out and how soon. No prov-
ing-ground test can duplicate the flog-
ging inflicted every day at Bondurant's,
s0 the inevitable result is better, tough-
er cars. And Petersen is sending groups
of his key executives and engineers
through the same course so they, too,
can get The Religion.

Benefits to those who buy such cars
already are showing up in ‘84 Ford
products. More attention is being paid

Be Your Own Boss =

$12.00 to $18.00

Your FREE Lifetime Security Fact Kit
tells you how to make $12.00 to $18.00
an hour in your own Foley Full-Service
Saw and Tool Sharpening Business. Your
FREE Fact Kit explains how you can:

Find out how by calling . . . |

1 (800) 845-3000

(I Urah Call 1 (800) 662-8666)

. now for your Free Lifetime Security Fact Kit!

and Make

AN HOUR!

Or James B. Jones, of Albuquerque,

NM who reported:

“This past summer my sales and ser- |
vice amounted to almost $6,000.00 |
a month.” |

to seats and seating position, steering,
controls, instruments, shifter feel, even
pedals. Pedals? That's right. Petersen
has decreed that all Ford performance
cars with manual transmissions will
have their pedals arranged so that seri-
ous drivers can ‘‘toe-heel,” or pivot
their right foot over to blip the gas to
“match revs”’ on downshifts while
braking.

But what does this mean to the vast
majority of normal, everyday drivers
who could care less about toe-hesl
downshifting? A lot, because such
unuspal attention to detail carries over
into all aspects of auto design.

Thus, for example, Ford's fwd sub-
campact Escort, Mercury’'s correspond-
ing Lynx and the sporty. two-seat Ford
EXP (Mercury's LN-7 counterpart is
dropped for '84) have nicely redesigned
interiors, more tastefully executed and
function oriented, with a higher-quality
look and feel. There's a turbocharged,
fuel-injected version of Ford's 1.6-liter
Escort engine available in EXFP and
(mid-year) Escort GT and Lynx RS, plus
a new supereconomy 2.0-liter diesel for
Escort/Lyma.

More horses

There's electronic fuel injection and
more horsepower (200!) for HO Mus-
tangs and Capris, plus a much-
improved “quadra-shock’ performance
| suspension and (for the first time)
optional automatic transmission. Mer-
cury's Cougar gets the T-Bird Turbo
Coupe’s injected 2.3-liter turbo engine,
and it, too, can now be ordered with

—be your own BOSS! But you've got to get the FACTS before | _ . . missi e

—work full time or part time, you can get started. So CALL NOW for :unmcﬁ,_,m;: on. as wetl a8
right at home. your FREE Lifetime Security Fact Kit. Also on the power train front are fuel

—do work you enjoy and take It’s yours to keep with NO OBLIGA- injection and a 15 percent boost in pow-
pride in. TION and NO SALESMAN WILLCALL | o and torque for Ford's 3.8-liter V6.

ON YOU.

If you prefer, you can mail us the
coupon below to receive your FREE Fact
Kit, but you'll get it sooner if you call
NOW. The number is 1 (800) 845-3000.
Call any time of day or night. WE PAY
FOR THE CALL. Utah residents please
call 1 (800) 662-8666.

The four-door Lincoln Continental is
facelited front and rear to match its
new Mark VII stablemate and inherits
the aerodynamic ‘84 Mark's air-spring
suspension and new optional 2.4-liter
BMW turbodiesel engine. Then there's
the limited-production SV0O Mustang
with its imtercocoled 2.3-liver turbo
engine, aerodynamic nose, “'bi-plans”
rear spoiler, and tires and suspension
specially developed to go head-to-head

—operate a CASH business
where 90¢ of every dollar you
take in is clear CASH profit.

And it is so easy to learn. Foley gives
you all the facts and instruction. No expe-
rience or special traiming is necessary.
Foley tells you everything you need to
know to be successful.

And there's plenty of business avail-
able in your area. You will quickly develop
the skills necessary to earmn a steady

income. You will be able to sharpen all HE w-n[.l;u(:I::v:'s nmam ki
types of saws, garden and shop tools for SECURITY | aidoadate wa‘l.lgghm A G
home, farr and indugtry. FACT KIT reviews c;fall that in the next issue. But

NO LAYOFFS OR STRIKES The Folay Com: we've driven the marvelous new Mark
You will be able to set your own hours | 20008 Fleid Bldg. VII and the EXP Turbo, and we can tell
and not have to worry about layoffs and l:lnlu City, MO 64111 about those here and now.

strikes. And there are no franchise fees
Any age person can succeed, even per-
sons with physical handicaps operate

It should come as no surprise that the
Mark VII looks like the company’s Con-
tinental Concept 90 and Concept 100

(] YES, ImmmﬂwmmrPWmmrr?'
FREE I.mhrnus:awnanmmt No obi
gation and no salesman will call.

successful sharpening businesses. NAME luwxury show cars of the past couple of
You can be like Steve Taylor of Brook- ADDRESS years. The styling follows Ford's round-
ville, Ohio, who told us: CITY ed m::;n T.harr:m,dlmm {nawnd !.]n.ilf lrﬂﬁ}
a ; g -over headlamps a cely in-
.liI .ﬂﬂflh{;ﬂ'!"” pear-Lgrassed STATE ZIP tegrated) Continental trademark grille
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and rear deck. The new Mark is 13
inches shorter, 1.5 inches lower, 350
pounds lighter and 25 percent more
aerodynamically efficient than the
shoe-box-shaped Mark VI it replaces,
and with a 0.38 coefficient of drag is
the slipperiest lusury car built in Amer-
ica.
Under the slick new body is what
Ford calls electronically controlled air
suspansion (EAS), which uses newly
developed Goodyear air springs for
constant three-way leveling, load com-
pensation and an unusually smooth and
quiet ride. Unlike the average softly
sprung American luxury car, it feels
highly composed and competent in the
turns and on rough surfaces, thanks
largely to standard front and rear stabi-
lizer bars and gas-filled front MacPher-
s0n struts and rear sprints. Also stan-
dard are power rack-and-pinion steer-
ing, P215/70R15 HR radial tires on
15%5.5-inch, cast-aluminum wheels
and power-assisted, four-wheal disc
brakes.

Standard power train is Ford's EEC-
IV computer-controlled, fuel-injected
5.0-liter V8 driving through a four-
speed overdrive automatic transmis-
sion and a 3.08:1 rear axle ratio. The
high-tech BMW turbodiesel Six, com-
plete with its own German-built ZF
four-speed overdrive automatic, be-
comes available mid-year.

Five people fit inside, four of them
very comfortably—the fifth has to
straddle the traditional rear-wheel-
drive hump in back. The instrument
panel is fully digital and includes a mul-
tifunction trip computer with an input
keyboard and two-color display: blue
for information, green for wamings.
Powear window and mirror controls are
on the center console, power doorlock
and seat switches on the door. The lat-
ter is a direct copy of an innovative
Mercedes design, a seat-shaped control
that moves the seat the same way it is
moved.

Neat storage box

Betwean the seats is a clever three-
layer storage box: twin cup holders on
gimbals (so your coffee doesn't spill in
corners) on top; a slotted, removable
cassette tray in the middle; and a roomy
bin with a sectioned coin holder under-
neath. On an overhead console are
dual-intensity map and reading lights,
warning lights and another innovation:
an optional compass and outside tem-
perature readout with a built-in ice
warning. Rear-seat passengers are
treated to semi-bucket seating, integral
headrests, center armrest, courtesy and
reading lamps and a heating/cooling
duct in the center consola.

A new A-frame steering wheal on a
tilt-adjustable column contains cruise
control buttons and (for those who hate
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Ford's recent stalk-control homns) a cen-
ter horn button. Our only complaint is
the windshield wiper/washer control
stalk, which (as in most Ford products)
is so far forward you have to reach for
it. Ford interior designers apparently
gtill don't understand what stalk con-
trols are supposed to be for: fingertip
operation without removing one's
hands from the wheal.

Best news for luxury buyers who also
consider themselves serious drivers
{the same group BMW has been
wooing for years) is the very impressive
Mark VII LSC. L5C stands for Lusury
Sports Coupa, and, believe me, this is
no token effort. It has a serious han-
dling suspension (bigger sway bars,
stffer spring and shock rates), quick-
ratio (15:1) steering, a 3.27:1 rear axle
for faster acceleration and high-perfor-
mance Goodyear blackwall tires on spe-
cial 15%6-inch cast alloy wheels. The
tasteful interor is in leather, or cloth
with leather inserts, and there's even
plush carpeting in the trunk.

Performance and cornering

It was raining when we tested a pro-
totype LSC at Ford's Dearborm Proving
Ground, but we were amazed by its
performance and comering prowess
nonetheless. Except for the smooth ride
and very quiet interior, this new flag-
ship could have been a sports car.

Traditional Linceln buyers will be
relieved to know, however, that there
are also two designer Marks for '8B4: a
two-tone gold Bill Blass edition and a
monochromatic “Walnut Moondust™
{brown?) version by Italian designer
Gianni Versace. Both have wire chrome
wheels and long lists of standard high-
lux features.

Then there's the hot 1.6-liter turbo
Four that debuts this fall in Ford's EXP
two-seater, The numbars aren't final as
this is written, but look for about 116
hp, B.7-second O-to-60 acceleration and
26 mpg city, 40 highway EPA ratings
with the only transaxle it comes with, a
five-spesd manual.

Among the engine’s features are an
aluminum cylinder head with hemi-
spherical combustion chambers, elec-
tronic port fuel injection controlled by
Ford's EEC IV engine computer, com-
pound-angle wvalves, overhead cam-
shaft, forged aluminum pistons, forged
steal connecting rods, a crankcase air/
oil separator, a block-mounted oil cool-
er, and twin thermostatically controlled
fans blowing through an aluminum
radiator. The small, fast-reacting turbo-
charger is driven by exhaust pulses
from an intermally split, or “bifur-
cated,” exhaust manifold and blows
prassurized air directly through a tuned

aluminum intake manifold into the
combustion chambers for minimum
{Please tum to page 160}
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LUCAS HAS THE ELEMENT

THAT KEEPS THE ELEMENTS OUT.

INTRODUCING LUCAS" WOOD STAINS WITH THE
ADDED PROTECTION OF SILICONE.

Lucas Wood Stains not only protect
your home, they protect your wallet,
too. Mow, every gallon comes with a

$1.50 rebate.
The siliconein Lucas
Ol Alkyd stains
and preservatives
seals your wood
home, itactually
miakes water bead
up and roll off.

Lucas Wood Stains cover in one coat
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with rich, natural colors. And Lucas
Solid Cofor Latex's easy clean-up for-
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UNIQUE BUSINESS OPPORTUNITY

Exclusive Franchise in America’s
Most Profitable and Dynamic
Industry Being Offered for

First Time in This Area

BEVERLY HILLS, CALIFORNIA (Special)— Federal Energy Systems
Inc.. an international company, is offering to place qualified individuals
in a turn key business, train key people, provide inventory, linance your
customers, and pay vou thousands of dollars "up front™ on orders where
your customers pay only on future energy savings. Existing customers of
Federal Energy Systems Inc. franchise reads like *Who's Who™ of
Fortune 500. Qualified individuals will be flown to Los Angeles for a
tour of installations and a personal interview. A minimum cash
investment of $29.500, s required. If you wish to apply or would like
additional information call: 1-800-323-6556, Ext. 137 or write:
Marketing Department. Federal Energy Systems Inc., Suite 200, 336 N.
Foothill Road, Beverly Hills, CA 90210-9940,

FOR MORE INFORMATION—CLIP COUPON AND RETURN TO:
Federal Energy Systems, 336 No. Foothill Rd., Beverly Hills, CA 90210

OR CALL NOW - TOLL FREE
800-323-6556 ext 137TM
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turbo “lag” and excellent distribution.

The EXP comes with a special TR
suspeansion (including Koni shocks) and
wheels, P185/65R365 TRX tires, power
steering and power brakes.

The front ride height has been low-
ered almost % inch to bring down the
half-shaft angles for reduced torque
stear. Unfortunately, there's a turbo
boost light instead of a gauge and no
available o0il pressure or ammeter
gauges in the otherwise much-im-
proved Escort/EXP instrument panel

Equipped with this little engineering
beauty, the EXP at least has some seri-
ous performance to go with its sporty
looks and .34 drag coefficient. Put your
foot down, pop the clutch and the front
tires light up and pull the EXP to easy
sub-nine-second 0-to-60s. Driving hard
on the test track reveals almost no
torque steer, but a lot of power-on
understeer as the front tires struggle to
develop cornering and acceleration
traction at the same time. This is solved
by modulating the throttle to get the
back end out a bit and the nose pointing
to the inside where you want it. This is
one technique Petersen may have
learned at Bondurant's.

Chrysler Corp.

Having returned to prosperity from
near-bankruptcy in what seems like
record time, peddling mostly sturdy,
front-wheel-drive economy and family
cars, America’s third Jargest automaker
is on a roll.

We saw the beginnings in '83: First
the fine-handling Dodge 600 ES “Euro
Sedan’ and the delightfully quick and
athletic Dodge Shelby Charger mini-
performance coupe, Then early pre-
views of the terrific "84 Chrysler Laser
and Dodge Daytona 2+2 sporis cars
(Firsthand Report: Dodge Daytona,
page 88, July "83) and the excellent
Dodge Caravan and Plymouth Voyager
fiwd minivans (The Garageable Van,
page 66, Aug. ‘83), which pioneer a
whole new class of family/fun/utility
vehicle. (The Voyager, incidentally,
may have a different name when it
reaches Chrysler-FPlymouth showrooms
later this fall. Debate continues as this
is written.)

For the past couple of years, brash
Chrysler executives have been talking
about settling for nothing less than
being "best in class.” Now, with the
biggest new-product launch in compa-
ny history, they're starting to put out
the hardware to back up that lofty
goal.

Target wvehicle for the base Laser/
Daytona’s handling, for example, was
VW's lithe Scirocco. The L/D's optional
performance suspension was aimed at
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Porsche's 924, Independent tests
record the handling-package L/D¥s at
0.85 G on a 400-foot diameter skidpad,
just a hair behind the Camaro 2-28 and
Porsche 944 (both 0.86) and ahead of
everything else in the affordable sports
car class. In a standard '%-mile slalom,
the Daytona Turbo was quickest of all
by a considerable margin. Chrysler’s
own proving-ground tests also give the
LD *best in class” in 60-to-0 mph
braking (138 ft.). 0-60 acceleration
{13.5-sec. with the standard 2.2-liter
engine; 8.2 sec. with the 142-hp Turbo
Z.2) and fuel economy (25/35 EPA city/
highway for the base engine with auto-
matic; 2236 for the Turbo with five-

speed manual).

More than competent

Driving these new Dodge and
Chrysler sportsters at California’s La-
guna Seca Raceway and at Chrysler's
Chelsea, Mich., Proving Ground quickly
made a believer of me. The standard
versions are competent enough, but the
turbocharged L/Ds with the handling
package are simply wonderful. They're
fast and smooth, with almost no notice-
able turbo lag, and they're easily the
best handling fwd performance cars
I'vae ever driven. They have virtually no
torque steer and (unlike Ford's Turbo
EXP) very little power-on understesr or
tail-wagging trailing throttle oversteer.
The stegring is quick and precise and
gives good feedback, and the high-tech
chassis simply points the car where it's
aimed, regardless of what you're doing
with the throttle. Lee lacocca may not
have gone to high-performance driving
school, but his suspension engineers
seem to know what they're doing.

The roomy little vans are equally
impressive, but in different ways. They
drive like cars, and in high-level trim,
like luxury cars. And. while Chrysler
insists these are not just tall K-cars,
they are K-derived and they do ride and
handle much like the very nice E-Class
sedans—which are essentially
stretched and upgraded Ks. Their
beauty is in their versatility: Whether
you're hauling crockery, Cub Scouts or
card partners, there’'s a seating and car-
go room arrangement to fit. Chrysler
wants to position the Caravan/Voyager
{or whatever they ultimately call it) as a
spacious wagon rather than a small
van. Really, it's both. It feels on the
road and fits into tight places like a
mid-size car, but looks and works like a
downsized van. However they choose
to market it, it's America’s first small,
fuel efficient, garageable van, answer-
ing a need that's existed (1 believe) for a
decade. It's ""best in class'’ by defauit at
the moment.

No one company can realistically
expect to be best in every class it com-

{Please turn to page 162)
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LIVE STEAM

Live Steam engines - whether you
build, run or just enjoy reading
about them — are fascinating and
fun. Live Steam Magazine offers
authoritative articles on locomotive,
marine, autemotive, traction, and
stationary steam engines, as well as
complete plans for building
working models,

Subscribe today: 524.00 per year (12 issues),
52700 Canada and other countries (LS Funds)

Visa and MasterCard orders phone operator
35 Toll Free 8(00-824-T7REE, O wirike:

LIVE STEAM

P.0. Box 629-PM, Traverse City, M1 49685
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9-in-1 Fold-up HEX KEY SET
Ning kay sizes—5/64™" thru 1/4"'—
extra lorque alloy steel. Fit popular size
socket screws. Available in other sizes—
inch and metric.

6-in-1Fold-upScrewdriverSet

Use straii t out or at right angle. Has
T-15 Tond® and Phillips for headlight re-
placement and auto Irim, plus 3 flat
blades and scratch awl.

See your Tool Dealer—
Hardware, Automative, Home Canler.

Eklind Tool Co.
2257 W. Logan Blvd

Chicago. IL 60647

> ¢

SKOAL BANDIT ™~ ATHLETIC JERSEY
“SKOAL BANDIT" logo silk-screened front
and back on Cotton/Polyester Baseball
T-Shirt with 3/4 oreen sleeves. When
ordering, specify size: Adult sizes only
SMLXL.

$9.95 delivered.

Send check, oroes of use American Express,
Visa or mﬂamm . including ail numbers and
signatures, |Please add 4% sales tax io all orders),

TO:
SKOAL BANDIT GEAR, DEPT. PM,P.0. BOX T29,
SPARTA, N.C. 2BGTS. Allow 4-8 weeks for delvery
Offer valid for 1 year from date of issue. Complete
catalog will be sent with every orde:

7083 U5 TOBACCD COMPANY

DETROIT ‘84
(Continued from page 161)

petas in, but that doesn't keep Chrysler
designers and engineers from trying.
Like their crosstown rivals at Ford (and
some enlightened souls at GM), they're
looking and listening carefully, picking
up good ideas from the competition and
coming up with their share of original
ones.

Chrysler's first fwd was tastefully
retrimmed and got a thrifty new 1.6-
liter Peugeot engine for ‘83. This year,
the optional (carbureted) 2.2-liter Four
is up 2 hp to 96, and the gutsy 110-hp
2.2 with five-speed transaxle (straight
from the Shelby Charger) provides an
exciting high-performance option. Pow-
er brakes, intermittent wipers and halo-
gen headlamps are standard for "84,
and a new instrument panel adds a
voltage gauge and a larger, lockable
glovebox. For enthusiasts on a budget,
thera's also a new optional clustar with
full instrumentation, including tach.

This same "‘Rallye” cluster is stan-
dard in the O/H-based Charger and
Turismo hatchback coupes, and the
Shelby 2.2 engine and close-ratio five-
speed are optional even in base modals.
These sporty little cars also get new
quad-headlamp front ends (with a
strong family resemblance to the LD
2+2s), new taillamps, the Shelby's
handsome rear pillar and gquarter win-
dow design, new standard reclining
bucket seats and (on the Shelby Char-
ger and Charger/Turismo 2.2) a new
liftgate spoiler. These high-spirited,
budget street-fighters still need better
seats and a lower, less awkward steer-
ing wheel position, but they give a lot of
driving fun per dollar.

New grilles

In the compact-to-mid-sized seg-
ment, the very successful FPlymouth
Reliant and Dodge Aries K-cars get
new grilles with a Chrysler Pentastar
smack in the middle—the Reliant ver-
sion looking very Mercedes-like—plus
a larger (14-gallon) fuel tank and a new
round-dialed instrument cluster with
temparature and voltage gaugss.

Chrysler's plusher LeBaron version,
available in two-door, four-door, station
wagon and convertible body styles,
benefits from the same improvements
and later in the year will offer the
Laser/Daytona’s port-injected, turbo-
charged 2.2-liter engine as an option.
The Dodge 400, Le Baron's countar-
part, is integrated into the upmarket
600 line, with the four-door sedan
dropped and the two-door convertible
redesignated as 800s, all with available
turbo power,

We drove a LeBaron two-door with
the turbomotor and found its suspen-
gsion a bit too soft to cope with all that
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performance, but the same engine in
the more stiffly sprung Dodge 600 ES
made for a dynamite, BMW-style luxo-
tourer. Both Chrysler and Dodge con-
vertibles are upgraded with more com-
modious rear seat room, glass rear win-
dows, power rear quarter windows and
other improvements. The luxury
Chrysler E-Class sedan and fwd New
Yorker also get new instruments, the
larger fuel tank, the optional turbo en-
gine and new wrap-around taillamps.
The New Yorker comes standard
with fully electronic instrumentation,
including vacuum-fluorescent gauges
for oil pressure, temperature, bat-
tery voltage and fuel level, plus a new
“alectronic navigator” trip computer.
The stretched-LeBaron executive se-
dan and limousine will be built in-
house for increased capacity in ‘84, and
the corporation’s remaining rear-drive
models—Plymouth Gran Fury, Dodge
Diplomat and Chrysler New Yorker
Fifth Avenue—are carried over for at
least one more year due to demand.

Better Rampage

On the truck front, the little Dodge
Rampage iz facelifted and improved
along with the Charger it's based on,
while conventional Dodge pickups get
upgraded brakes and a 380-cu.-in. V8
replacing the previously optional 318
V8. Power brakes become standard on
full-size Dodge vans, and the Mitsubi-
shi-built Power Ram 50 4wd mini-pick-
up now comes with automatic locking
front hubs. Biggest news, of course, is
the Mini Ram Van, Dodge’s commercial
version of the CaravanVoyager, which
boasts a 1,700-pound maximum pay-
load, a cargo compartment that's 4 feet
high from floor to ceiling and 4 feet
wide between the wheelwells, and 25/
39 mpg EPA ratings with its standard
2.2-liter engine and four-spaed.

Then there’s the ‘84 engineering sto-
ry: more horsepower for the Mitsubishi
2.6-liter “'silent shaft” optional engine,
up from 83 to 101 hp in cars and 104 in
the minivans; water cooling for the tur-
bomotor's turbine center bearing to
protect it from overheating after shut-
down; magnetic conventional gauges in
all fwd cars and advanced electronic
clusters and trip computers in selected
models; the Laser XE's 22-function
graphicvocal “Electronic Monitor”
warning and information system, plus
refinements to the regular 11-function
“talking dashboard” to make it more
helpful and less annoying; and mun-
dane, but important, improvements to
all "84 Chrysler cars, ranging from larg-
er fuel tanks and steel-belted, all-sea-
son radial tires to an inch more front-
seat travel for better legroom.

It looks like a good year, at last, for
U.5. automakers in general—and an
especially bright one for Chrysler. PM
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Burns over 24 hours

TRY A SOTZ HEATER FOR
ONE YEAR AT OUR RISK!

*Produces more heat than 2 or
3 high priced woodstoves.

*Tremendous radiating sur-
face area gives you more
heat with less wood.

*Airtight design and draft con-
trol engineered to limit the
amount of oxygen entering
stove for controlled, safe,
efficient heat. Prevents over-
firing so drums can't burn up.

slifetime tapered, formed self-

adjusting door and frame
seal. No dusty asbestos
gaskets to replace.

Thousands in use by U.5. Army,
MNavy, Dept. of Mat Resources,
Agriculture, Federal, state and local
govermnment agencies.

VISA and MASTERC ARD RUSH ORDERS
CALL 1-800-321-9892

(Inside Ohio CALL 1-214-234-5021)

or SEND CHECK OR MONEY ORDER . ..
Sormy, no C.OD"s

SPECIFICATIONS: Door. door frame, flue color, droft
conkgl internal droft chonnal of 13 ga steet 3
1/8 in steal hinges, katch, cofch of 3/ in steal nuts
ond bolts Tep Drum: Connector Honges. pipe
oasamibly, 4 nasting brocksefs. nuts and baolts

“THE HIT PARADE"

This winter will be our fourth season us-
ing your Sotz 55 gal. double barrel stove.
The stove, set up in our cellar heats the
whole house comfortably all winter long.
The ads and letters extolling Sotz stove
kits are true to the word. All winter long
I parade our visitors down to the cellar,
#o they can see for themselves why it is so
toasty warm upstairs in the Dwyer home.
Our guests are always amazed how such a
simple stove setup works so well. This
year | want to install a domestic water
heater next to the stove. Would you
please send me a new instruction news-
paper on the water heater,

Dennis H. Dwyer, East Orleans, MA

NO EXPENSIVE GADGETS
Super is the only word that deseribes vour
stove kit. I'm really impressed with the
quality of the kit, heavy gauge steel and
tight fitting flue collars, and door. The
stove works super good, lots of heat and

SOTZ GARAGE SHOP HEATER

OUR 27th YEAR ) |

PRICE:
DELIVERED FACTORY
TO YOUR DOOR PICK-UP
30-Gal. - Bottorn $30.94 $26.94
55-Gal. - Bottom 38.93 3492
Top Kit fits both 20.93 17.92
(Drums Not Supplied)

-
Patented INTERMAL DRAFT CHAMNMEL-Ar
entering top draft control is preheoted as
it is drawn down inside of door and is
sucked info bottom of heater with a tur-
bulent action, mixing with the wood
@ases. This makes the 5otz stove tops in ef-
ficiancy

SPARK-PROCF DESIGN |, | . Because of our
internol draff channel. hot sparks cannot
jump ocut of haeater as in others with draft
stralght open to fire

3otz Inc, 13643 Station Rd., Columbia Station, OH 44028

g good long burn. I'm so impressed I"ve
already sold my old stove, With the 56HD
there is no need for expensive gadgets Lo
capture heat that would be lost up the
chimney. With a failing American econo-
my we need more ideas like yours to put
us back on our feet. Fewer imports, less
big spending, better conservation and
more ideas like yours will put us under-
way. All right Sotz company!!!

Robert Marra, Brid CNY

NO TR{}UB

I have been using one of your double
drum stoves now for 2% years and T love
it. I built 2 more for somebody else and
vour kit is magnificent. My gas bill for
December and January was $8.00 and
£11.00, and we are a family of five. This
summer I am planning to move and you
can count on it that | will take my stove
with me or if the new owner wants it, [
will make another one. I should have no
trouble selling my stove to the new owner
because I have saved sll the gas receipts

55Gal.
bottom kit
factory pick-up

°34.92

$26.94

Kit converts 55 gal., or 30 to 15 gal.,
drum (not supplied) intc high
capacity stoves.

You've seen our ads and read unsolicit-
ed testimoniols from folks just like you for
many years. Before you spend 5400 to
8500 on a wood heater, try o SOTZ
HEATER kit. If {within one year) you don't
agree it outperforms ony wood heater
money can buy or (within YO years), if
the kit crocks, worps of burns Up. your
money  wil be refunded including
shipping charges.

Use of draft control allows you to
heat large or small areas. Basement
installation heats your entire home.
Graat for your garage, workshop, or
cabin. Top drum squeezes 60% more
BTU's from heat nermally lost up the
chimney. Heavy steal kit bolls to-
gether quick and easy.

ALl MODELS SAFETY TESTED TO UNDER-
WRITERS LAB. SPECS. BY GEISSER ENGRS,

THE ONLY KIT SOLD

=\With enough nuts and bolts to complate
stove.

+«5ofz Top Drum Kits include connector
pipe, others don't.

*55 Gal. Stove has king size 154" dia.
gonal fuel door. Less wood splitting,
easier fire tending.

+30 5ol Sofz has bigger opening (9"
mmid.) than other brands’ 55 gal. kits.

FREE INFO: Add evan mone aficiency 1o ihe olwady
super afficien! 3oz Siove with o genuine Coming
Brand™ Colalytic Combusion easily fits existing Soiz
2-Drum Heolers, Leom aboul heating woler, drving
wood, leploce-1o-woodshave

and when vou see, that the highest hill
for 79-80 winter was about $25.00, com-
pared to my neighbor's gas bills of
$130.00 to 2180.00.

Angelo Callioni, Englewood, NJ

SNAP! CRACKLE! POP!
Please send current prices as I wish to
order another 30 HDD kit, So far, it heats
better and uses less wood, so the Ashley
is gone and the “Wonderwood™ is next to
be replaced.

Second Letter
Sotz heaters hold coals thru the night
where units with grates will not. Sotz has
no grates to warp and disintegrate, nor
firebrick to slow heat and crackicrumble.
Sotz heaters also give instant heat! They
are easy to assemble. They heat the same
space hotter with less wood consumption,
they are very efficient heat exchangers!
SIMPLE - CHEAP - EFFECTIVE -
WONDERFUL!

Jim Abatiell, Mendon, VT




FREE Color Catalog

FACTORY DIRECT
SOLID WOOD CLOCKS

% Our latest catalog features

NEW MODELS

including our Solid
Pennsylvania Cherry
STRAIGHT-SIDED
GRANDFATHER
Easy-to-build kit

or hand crafted
finished clocks.

Viking grandfather,
wall & mantel clocks
Sfeature:

sAll Solid woods

#Solid brass West German
chiming movements

sHand selected, pre-cut parts.

*Pre-sanded for easy
assembly and Mnishing
sLifetime Movement Service
Gunrl:n!y available

Write or call for FREE
color catalog

Create a family heiwrloom

Major

credil

IKING ::
chcx COMPANY  Monored

Phone 205/943-5081, Box 490
Dept. PMO083, Foley, Alabama 36536

EARN UP TO

*12 AN HOUR

INYOUR DWH 3
SPARE ‘
TIME or

FULL TIME

SHARPENING BUSINESS '

-l
¥
g j

r‘\.

n", n“n Wou risk nothang by accepting this ™
ofer to see how easily you can
w_m‘ burn your spare teme inp big Cash § a
Profits with your own Complete
Sharpening Shog. No selling
F“E 0 previud expetience nesded ﬂ:f-i?
Our famous Shacp-All ang =—
mu Shaw-how ingirclion 56 you up =
te make $200 $500. 5700 2 e

I

ﬂFFEH

mgelh E:._SH sharpening Saws ; J
':""."" ISE0MS. Limnmowers
oL ah F’

Garuﬂ Toals

Senhd for all the facts!
Cur fres Book tells how o
starl a profitable. liletime
HamiE BRarpanng DURINEES
how wa halp you grow, how
wa'll ingnce you

Sand lor FREE astas — mail coupon below or posicard TODAY!
Folej Belsaw Co.  BOZ31 Fiedd Building, Kaasas City, Mo, 84711

Ho Obligation. . No Salesman Will Call
* YES, E'nmuu.-m SO FALD REG. RAMAKI CTY, MO W11
please send me the FREE BOOK that gives tull details.

T e

i

T?iu:m'nlih_frlzgll!!!!!!
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Quit Smoking

New Harmless
‘Cigarette
Substitute’

Sweeping U.S.

Now Available to Public
NO Re-addiction

LOS ANGELES (Special) — It
looks like a cigarette! It tastes like a
cigarette! It's actually a new harmless
“‘cigarette substitute’’ that gets vou
past each smoking “‘crisis"”. It con-
tains no drugs. Through psychological
mechanisms it *‘fools you™ into think-
ing you are smoking the real thing,
and as a result it helps you to quit
smoking. It is 100% safe and not
harmful to your health.

According to the manufacturer,
when you “‘inhale’" this ingenious new
harmless ‘‘cigarette substitute', you
feel like you are smoking a mild men-
thol cigarette. It is laboratory
developed and flavored to simulate a
real cigarette with a handsome tortoise
shell styled mouthpiece. You do not
light it. You just inhale this device
whenever you get the next urge to
smoke and it helps carry you over each
crisis. You can use the *‘realistic’’ EZ-
Quit cigarette over and over again un-
til you have kicked the smoking habit.

Easy to Kick the Habit

This remarkable new ‘‘cigarette
substitute’’ product is already sweep-
ing the country with glowing reports
of success from former smokers in all
walks of life. Voluntary letters of grat-
itude are pouring in, indicating that a
high percentage of (light or heavy)
smokers were able to quit smoking
quickly.

After successfully market-testing
the product for four years with tens of
thousands of users, it is now under
patent pending in the United States,
England, Australia, Canada and other
countries. Medical groups, doctors
and clinics across the country are cur-
rently testing the EZ-Quit *‘cigarette
substitute'" with their patients.

Now Available

For a total of only $10.00 (nothing
more to buy) it is now possible for you
to finally quit smoking. You can now
purchase this new inexpensive "'ciga-
rette substitute’” directly from the
manufacturer by mail order only.
Send $10.00 (or $18.00 for two per-
sons) cash, check or M.O. to: EZ-
Quit, Dept PMO2, Box 1305, 19824
Ventura Blvd., Woodland Hills, CA
91364, (Print name/address clearly.)
100% satisfaction money-back guar-

antée. Pan of your 510 will be donated to various
cancer, hearl, asthma, lung and health organizations.
& Copyright 1982,

WORKSHOP MINICOURSE
{(Cnntinued from page S5)

dare certain to provide you with consis-
tently better results

B Build up a number of coats rather
than applying one thick coat

B Always spray with the can about 10
to 12 inches from the surface (see
drawing No. 6) and remember 1o keep
the can moving.

B As with other types of finishes, sand
lightly between coats. But make certain
the surface is absolutely dry before
sanding.

BUILDUF AT CENTER

— —

- WRONG

e

It's important that you hold the paint

can nozzle the same distance from
the surface being painted throughout
each pass. Failure to do so will result in
heavy paint buildup at the center.

Aftar prime coat dries, sand dust
and wipe with tack cloth. Here, white
enamel is applied over gray primer.

High-quality paint—properly ap-
plied—helpead to provide this bread-
box with 8 new lease on life.
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Save Time! Save Money!
Mill Supply Sells Over
1,000 Different Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage on
Popular Imports and Many American
Cars, Pick-up Trucks and Vans

e Alfa ® Audi® BMW = Chevy Luv

* Dopdge Omni & Ram 50 * Datsun

» Fiat = Ford Capri * Fiesta » Courigr
* Honda ® Jaguar # Mazda = Marcedas
Benz* MG = Opel * Peugeot = Renault
* Saab « Subaru * Toyota » Triumph

* folkswagen = Volva

New 36 Page TABCO.
Import Parts Catalog...$2.00.

Lists over 1000 stesl replacament pansls. fendaers,
noods, grills. rockers, near guartars, eho.

Sand $2.00 check or money onder |Canada send
£3.00). Aliow about 3 weeks fior catalog dalivery Visa
and Mastprcand -ll:ltl'llﬂﬂ oM F‘J'lHTS ID‘HI}EFIE QLY.

but not for cateiogs. Send

self-addressed stamped -—q{ e
lang anvelope for FREE :

infgrmation on any ONE r
Amarican or import car or truck

Dept P38 Mill Supply
3241 Superior Avanus » Cleveland, OH 44114
Phone (216) 241-5072

L L L L L L T T Il'

SAMPLE IMPORT FREE:

Shows how to make hig mﬂnw':
Start Your Own BIG PROFIT =

LA LEE RNl LR YT I RS R T o

[ MAIL ORDER
et HOME IMPORT
wnss  BUSINESS

Buy Below Wholesale

MEN — WGMEN « &« « turn spare hours into
Bl1G INCOME! Discover excelient profits of
Homea Mail Order Import Business. Plan based
on my own success. | gquide your every step,
You deal direct with overseas suppliers, buy
below wholesala, cut out costly spacialty mer-
chandise middlemean. Keep ALL profit! | trav-
&l the world searching out dazzling new impart
winners for vour business. New products eve-
ry month. Special drop ship opportunities,

YOUR _FHEE MEMBERSHIP arraniged
In exclusive International Traders organization.
Puts vou in direct contact with excellent sup-
pliers overseas, M?:.rplun makes Importing easy,
simple. Location and age na barrier. Ideal spare
time husbandywife or retirement business.,

BTAAT ¥ TH 34,000 Delfendar Knifi Stetem
LT, remiestig brifgs 24,000 : I'H : Etlom
Hu-_:-lm Wholmale

Mﬂulmaumm
comt 054 Seis w BAPS wnd

i, Vi e glanl grohs _-" 3 e ’ e
R ——— hh.u@ .
TR I Rpzor B3.70 i

MAIL AD GET FREE IMPDHT ’m@
You get free Sample Import, Plus -
Free Report . .. ."How to Import =,
and Export!” ALL FREE. You must ¥+

mail ad to get import. Only one to person. No
phligation. No salesman will call, Write today.
B. L. Meltinger, Mellinger Co., Dept. E2258
6100 Variel, Woodland Hills, CA 91367-3779.
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HINTS
FROM
READERS

EUHA, x 20-GA
SHEET-METAL
SHIELD

e DIA
X1 E—"\IWIRF

P12 DHA.
x4 HANDLE
TAPERED TOWV/ARD
SHIELD

>

Increases Power, Ecnnumy.
Helps Stop Engine "Ping™!

Here's a new way to tailor your car's
ignition system o your spacific: driving
requirements. . Crane Cams’ new Adjustable
Vacuum Advance Kit for GM "HEI" and
breaker-point distributors Eﬂetm-ﬂemyg.

This new kit allows you fo 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 eagy to install, but vields increasad
power, responsiveness, and fuel efficlency,
plus helps stop engine "ping"” [detonation)
due to incorrect advance "curve

| | “window type” paint distributors

Every machinist, wolmaker and hobby -
ist whe has worked with a metal lathe
has had the irresistible urge to remove
by hand the wiry, stringy coils and spi
rals that are formed by chips, He also
knows the unpleasant consequences of
responding 1o such impulses—deep
cuts that are extremely painful and
slow to heal. Next time, remove those
chips with this handy tool made of ¥s-
in.-dia. wire bent in a hook shape with a
point ground on one end. Turn a wood-
en handle on a lathe and bore a hole
centered on the other end. Insert the
wire into the hole, Cut a shield of sheet
metal and solder it to the wire

— Frederico Strasser

Clever siding tool

It used o be quite a job removing a few
clapboards on the side of the house
without breaking them. To make the
job easier. 1 devised a simple hacksaw
tool. First, | cut a piece of sheet metal
about 1x4 in. for use as a handle. |
bent one long edge back on itself and
bent the other long edge over two
encompass the end of a hacksaw blade,
Then | riveted the blade to the sheot
metal. | simply slide the blade under
the clapboards and cut off the nail-
heads. The sheet metal makes a com-
fortable handle. yet allows maneuver-
ability. After the nails are cut, | can
remove the clapboards easily without
damaging them.— Howard E. Moody

For General Motors “HEI' systems
throwgh 1980 and all pre-HEI Delco-Remy

"Mool logal lor sale or use i Caldornia oo poflution controllsd
mador vahicing

4 SE ccaeas
PO. Box 160, Hallandale, FL 33009

 GARDENERS!

Fc:nrg-et abaut :hose heavy, expen-
sive "just-one-job” rear-tine tillers. For-
get yank-you-along front-end tillers,

Mew space-age Mantis Tiller/Culti-
vator uses 36 liller “teeth” that cut
through hard soil like a chain saw goes
through wood. Tills 8" deep. Power
weeds a garden in minutes. Mantis
does 7 jobs in all with a variety of use-
ful attachments.

& Tiller & |awn De-thatcher
& Cultivator ® Power Edger
& Planter/Furrower & Hedge Trimmer

® LawnAerator EpEE DETAILS
[ 3:Week Home Trial |

Mantis Manulacturing Co. O Please send complete
1458 County Line Road informataon an the
Dept 286 Mantis and all its
Huntingden Yalley, PA 13008 attachments!

NAME

ADDRESS

TOWN

STATE Fila
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PV SOFTWARE
MONITOR

Up to 10 windows on one screen

[f you've ever tried to program a long,
complex set of instructions, you know
how annoying it can be 1o work on a
monitor screen. The screen is just not
big enough.

You can stare at one part of your pro-
gram and then forget what a different
part a hundred lines later may look like.
Of course, you can print out the pro-
gram. pencill in changes and correc-
tions—then find yourself getting even
more confused.

Or. you can buy The Electronic
Blackboard program from Santa Cruz
Software Services. It has many capahil-
ities even beyond programming

This versatile program splits yvour
screen into as many as 10 "windows"
or sections. Each window can be filled
with text from its own file—or you can
look at different areas of the same file
in different windows, Text can be
moved. changed. or searched through
in each window independently of the
others. Changes made in one window
automatically update in other windows,

Besides programming. you can hook
up this package to a word processor
and really go to town. We show how a
membership secretary might use this
system {(abowve). In one window is a let-
ter the secretary is writing 1o delin-
guent members, while in the window
undemeath is a list of such members
In the upper right window he com-
poses a letter to the club's president
while, for inspiration. he keeps on-

Duir Member:

lur records show that have mot

35 et paid your dues For the current
vear. We hope that you will comtinge to

saintain your membership in our
grganization. Please remit the amount

of §5. 00 either by retern mail or at
our next meeting. Hoping that you and
vour family are well.

Sincerely Yoers,

ctown, WY BB

s

iTo: Wr. Big, Club Presidest

iFrom: Johmy Doe s

i5ubj: Membership Drive

i] have sent out over 25 letters 1
inembers who are in arrears. Here's b
ifor a quick response!

* Johany

Above we show how The Electronic Blackboard divides screen into many windows.

screen a graph of the membership
drive. And. in a small window he keeps
track of a few command keys

While The Electronic Blackboard
does not have the printing and format-
ting features associated with word pro-
cessors, it does save files to disk in a
manner that most word processors can
work with. 5o, you might use this in
conjunction with a word processing
package. It costs 5195 for almost all
CPM computers.—N. 5.

AE is Japanese for manta ray, and these
mantas from outer space move in a most
realistic fashion against high-resclution
backgrounds. Disk iz available from Brod-
erbund Software for Atari and Apple.

|66

A still picture can’t do Axis Assassin jus-
tice. Its swirling and colorful aliens will
enthrall every computaerist. From a new
company, Electronic Arts, it's available
now for Apple and later for Atari.

The

gallant Penguin

Crime Wave (above) {s an amusing game
for the Apple and Atari from Penguin.

They say it's a tough world out there in
the software business. Pirates abound,
ready to rip off your latest creation and
make zillions of unauthorized copies.
And. just to survive, you have to price
your software as if it were on a golden
disk. Well, don't believe it.

Penguin Software has been breaking
all the rules and. so far. they've been
delighted. First, they took copy protec-
tion off all the higher priced software.
Then, they lowered the prices on
games to $19.95 According to the
chief penguin, Mark Pelczarski, his firm
is doing better than ever.—N.5.
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chimney sweeps
are cleaning up!

This may be the best start-on-a-shoestring business that we have ever featured! What other self-
employment venture do you know of that you can get into for only $2,500...yet which—right from
the start! —can net you $700 or more a week?

When chimney sweep “"Mac™ McLaurin of Gautier, Miss., isn’f out making morney
wirth his August West System, he enjoys target practicing with his 357 magnum and
serving his community as a volunteer fireman.

Mac's time is his own. Sweeping chimneys gives him plenty of freedom to hang out his
“‘gone fishin'" sign. Why the top hat? “Good luck, ' ke claims.

How would you like to own your own
business, set your own hours, wear a top hat
to work, become something of a mystical
figure in your community, perform a
necessary and much-needed service. . . and
cléar 5700 or more @ week? Well, chimney
sweeps all over the country are doing just that
and the ones that we talked to love every
minute of it,

Staffers J. Weiland and Travis Brock, for
example, recently watched Steve Curtis clean
chimneys in Connecticut for four hours. . .
and pocket a whopping $140 for his morning’s
work (Steve is averaging a gross of 51,000 a
week and he's booked ahead for a month and
a half). Another sweep in Mississippi had
already chalked up annual earnings of $14,000
(53,000 during the first 21 days of that month
alone) when Travis talked to him late in Oc-
tober. Yet a third sweep in Michigan, who told
Brock he "“just works at it part time,"" is tak-
ing home an easy 5300 to 5400 a week.

In fact, the worst possible case that Travis
was able to track down was a guy who lived in
a remote section of Montana (there are only
11,000 people in his whole county) who
charged less than recommended rates for his
services, only cleaned about 12 to 16 chimneys
a month om a wvery, very part-time
basis. . .and who srill was netting (for less
than one full day's work) a respectable $100 a
week. There just doesn’t seem to be any way
to fail in this business)

Chimney Sweeps, Of
Course, Sweep Chimneys

Just what the heck do chimney sweeps do to
earn that kind of money? They clean
chimneys. Six to eight a day in the case of full-
time sweeps. . .while part-timers generally
average two or three an evening plus a few
more on the weekends. When you figure that
most of the sweeps charge $40 for cleaning the
first chimney on a job and 530 more for each
additional one, it's easy to see how those
dollars can add wp. (During the four hours
that Weiland and Brock followed Steve Curtis
around, for instance,  Steve cleaned one
chimney on one house and three on
another. . .for a total billing—3%40 plus $40
plus $30 plus $30—of $140.)

But Why?

And why would anyone fork over forty or
mare bucks to have some character in a black
suit and top hat clean his or her chimney?
That question can be answered with one word:
SAFETY.

When solid fuels such as coal and wood are
burned in a furnace, stove, or fireplace
they—as we all know—give off welcome
amounts of heat. However—as many of us do
not know—those same two solid fuels also
give off unwelcome amounts of two by-
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products: sool and creosote, And, unless a
chimney is cleaned regularly, that highly flam-
mable soot and creosote will accumulate in the
flue. Where it hangs— like some fiendish fire
bomb—just waiting for a chance spark 1o ig-
nite it.

If the homeowner 15 lucky, the resulting
roaring blaze will merely burn the chimney
clean while filling the house with the fire's
loud and extremely unnerving howls. If he's
not 50 lucky, the unwanted fire will cremate
the flue's lining and dangerously weaken the
chimney. And if he's downright unfortunate,
the flames will take out the whole
chimney. . .and the rest of the house along
with it,

All in all there were over 60,000 chimney
fires in the United States last year and, accor-
ding to the U.5. Fire Administration, those
fires caused more than 336 million worth of
damage. That's a loss of 536 million which
could have been prevented if every owner of a
coal- or wood-burning fireplace, furnace or
stove had only understood the importance of
keeping the unit's chimney clean.

The Plot Thickens

There was, of course, a time—back when
nearly everyone on this continent heated his or
her home with either a wood-or a coal-
burner—when virfually everyone in Morth
America was well aware of the havoc a
chimney fire could wreak. Or, to put it
another way, greal-grandpa and great-
grandma most certainly knew the value of
keeping their chimmneys clean. . .if they hadn't
suffered one or more unexpected blazres
themselves, they'd probably seen several
neighbors and/or relatives burned out of
house and home on a frigid winter's night.

But then history took a strange double-
twist. First—beginning right after World War
Il—the United States and Canada made
almost a complete switch in the way the two
nations heated their homes. Within just 25 to
30 vears, nearly the entire population of this
continent dropped “*dirty, troublesome’” coal
and wood, . .in favor of *‘clean, convenient"*
natural gas, oil, and electricity, And
second—just when the major portion of
Morth America's old coal- and wood-burning
expertise had been forgotten—the “‘energy
crisis’’ of the 70's suddenly forced a whole
new generation, by the millions, to burn wood
and coal once again.

Thanks to this quirk in our recent history,
we now are surrounded by what must already
be tens of millions of people who are at least
supplementally heating their homes with solid
fuel for the first time. And they are destined to
be joined by further tens of millions of first-

time coal and wood users in the years ahead.
And a heck of a percentage of all those folks
[a] have absolutely no inkling of the time
bombs that already are building up—and will

-continue to build up—in their chimneys and

[b] have mo immediate past generation with
the proper firsthand experience to warn them
about the ravages of flue fires.

Which Opens Up One Heck
of An Opportunity. . .

‘We can draw at least three conclusions from
this short history lesson:

[1] Since it now seems obvious that the
“convenient’” ways of heating a house— with
natural gas, oil, and electricity—are going to
continue gelling more and more expensive as
time goes on. ., .it seems just as obvious that
more and more families in the United States
will continue making the switch back 1o
heating with coal and wood in the years to
come, p

2] Which means—whether they know it yet
of not, and more and more people gre
discovering the fact every day—that an in-
creasingly large percentage of this continent's
population is destined to live with a steadily
increasing risk of fires in their Mues.

[3] Which just as surely means that anyone
who can nip this growing danger in the bud is
suddenly going 1o become very, very popular
and is going to be very well rewarded starting
now and continuing throughout the years
ahead.

...For Chimney Sweeps!

And who is the most logical candidate o
cash in on this burgeoning new demand? Whao
is the **anvone’ most likely 1o become well
rewarded for nipping the danger of flue fires
in the bud? Why, a brand-new version of that
fine old almosti-mythical character of Euro-
pl:han folklore...the chimney sweep. That's
who!

And that's also exactly how today's new
breed of sweep is bursting upon the scene .. .as
a black suited, top hatied, dancing-on-the-
roof reincarnation of the character Dick Van
Dyke played in the movie, Mary Poppins. Or,
to put it another way, as 8 modern-day ver-
sion of the traditional 19th century European
chimney sweep.

Laugh at this showmanship if vou like, but
the sweeps who've tried it recently here in the
L5, and Canada have found that the legen-
dary “‘top hat and tails" outfit of their trade
has rocketed them to success overnight. As
one of the new and very dedicated young men
in the trade says:

““By re-creating the image of a 19th century

sweep, we accomplish several important
things. [1] We grab people’s attention, thereby
making it easier for us to tell them about the
dangers of chimney fires. [2] We grab the
media’s attention, and the newspaper stories
and TV features which résult ... help us
spread the word about the hazard of flue fires
and just incidentally, makes our business grow
by leaps and bounds. [3] Our image puts a lit-
tle fun back into life. Stop and think. Who
would you rather have clean your chimney: a
20th century serviceman wearing white over-
alls and a baseball cap...or a 19th century
tradesman dressed up in top hat and tails?
Hell, I've even had grown men go out of their
way to shake my hand and pretiy girls give me
a kiss—just like something out of Mary Pop-
pins—when they see my outfit. And [4] this
simple little bit of imagery all adds up to &
more lucrative operation for us, We attract
people’s attention, they feel good having us do
a job for them, and —instead of begrudging us
a reasonable fee for our services—they usually
seem downright happy to pay for our work."™

Good Sweeps Deliver
The Goods

That same young man—and every other
“new breed' chimney sweep worthy of the
name—I1s also quiﬂ: 1o point out that his *‘top
hat and tails" image is just that. An image,
Frosting on the cake. Gilding on the lily. A lot
of fum as far as it goes...but nothing in any
way that should be considered a substitute for
doing an important and worthwhile job in a
craftsmanlike and highly professional man-
ner.

All good chimney sweeps do a good job of
sweeping chimneys...and they do it without
letting any of the crud get out imto their
clients' houses.

The Height of Technology

The most advanced method of sweeping
chimneys —perhaps the most advanced in the
world—is the one developed by Tom Risch of
Westport, Connecticut. Tom calls it the
“August West System' and-for $1,785-will
sell you a complete package of the tools you'll
need to make it work. (And, wves, Risch's
package does include a top hat.,)

One of the key elements of the August West
System is a highly specialized high-
volume wvacuum cleaner called a “‘Soot-
Sweeper.” Don't underestimate this piece of
equipment. It is mor merely a heavy-

duty shop vac {which moves, maybe, 90 cubic
feet of air 8 minute). This compact monster

Steve Curtis pulls in to clean a chimney with his August West System. His modified Ford van obviously has something to do with
Sireplaces. .. but the August West System—which can completely clean most flues from inside the house—doesn't give Steve much
excuse to "‘dance on the rooftops'’ the way Dick Van Dyke did in the movie, Mary Poppins. Curtis just unloads his
eguipmeni—which includes a special sweeper and flexible fiberglass rods—rtakes it inside, and goes o work. As the photos above
illustrare, chimney sweep Steve Curtis does almost all his flue cleaning “'from the bottom™' right through the fireplace,
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Joel packs up his SootSweeper in his Honda CVCC - *'I call it my Sootmobile,'" he
says. ““You should see people’s eyes when they see me take my gear out of that

car, or put it back in, it all fits too!""

moves 700 cubic feet of air per
minute. .. which is about eight or ten times the
capacity of your average house vacuum
sweeper. But that's the kind of air-moving
muscle you need if you really want to keep a
cascade of sool out of your client’s homes and
out of your lungs. Nothing less will do.

A second key part of the August West
Chimney Sweeping System is a set of specially
developed fiberglass cleaning rods. These rods
snap together with “‘guick disconnects®”
simiar to the connectors on air-powered
tools. And they're constructed of a mixture of
fibers and resins and held to a diameter which
makes them just flexible enough to bend
around smoke shelves.. . but still rigid enough
to poke a brush all the way up a chimney. The
construction of the rods, furthermore, has
been shrewdly calculated to make them tough
and highly resistant to fractures. In the unlike-
Iy event of a break, however, the formulation
of the rods' resin/fiber mixture and cure was
designed to make the snap-together extensions
splinter apart (like a green tree limb) rather
than snap off clean (leaving a brush stuck ina
flue somewhere). In short—just as with the
August West SootSweeper—there's far more
(o the AW cleaning rods than meets the eve.

And there's far more to the August West
profit picture than meets the eye (oo, thanks
to the special gear just described. Because
those rods and that SootSweeper make it
possible, in most cases, for ONE man or
woman (instead of two) 1o clean a flue or
chimney entirely from the bottom (without
ever getting up on the roof)...and do the
whole job in a fast half hour (instead of the
hour or hour and a half required by more
traditicnal methods}.

Steve Curtis—the personable young fellow
whom Weiland and Brock watched, pocketed
5140 for four hours work one day last
fall—uses the August West System,

First Steve spreads a painter's drop-
cloth in front of the hearth, positions the end
of his SootSweeper's inlet hose in the back of
the fireplace, and turns the “*dust sucker™ on.
He then reaches up into the fireplace’s throat
and removes the damper,

Mext Curtis chooses the proper-sized brush,
snaps it onto a Flexi-Rod®, and pushes the
brush up into the flue. More rods are snapped
onto the first one and fed up into the chimney
until, finally, the brush pops out the top of the
stack. Steve then scrubs the flue from the top
down...while he remains conveniently and

safely indoors at the base of the chimney.

With every stroke of the brush, of course, a
cascade of ashes and soot plummets into the
fireplace. Mo problem. As fast as the black
dust billows up...the SootSweeper sucks it
away. Believe it or not, the system works so
well that we couldn’t even get a sequence of
photographs showing how well this method of
controlling an otherwise messy situation opers
ates! There just wasn't anything to show!

Once the fue has been thoroughly cleaned,
Curtis uses a smaller brush to spiff up the
smoke chamber and smoke shelf. All the fine,
airborne dust—as you've probably guessed—
continues to disappear inte the
SootSweeper.. .while Steve shovels everything
else inte paper shopping bags. (**Don't use
plastic garbage bags,” Curtis says. **Because
of their static electricity charges, sool sticks to
the outside of the plastic sacks...and then
falls off on vour client's rug when you move
II‘II.'I‘.I'I,":I

If it sounds as if the August West Svstem
has chimney cleaning down to a science,..
well, it does. Using the AW streamlined
method of swabbing out a flue, Steve Curtis
can set up, clean a chimney, pack up, and be
on his way to another job...all in 30 minutes
or less, Which ain’t a bad way to earn forty
bucks.

The Other Side of
The Business

If the pay can be good, it should also be
pointed out that sweeping chimneys—
even with the August West System—ain't ex-
actly a desk job. Cleaning flues—no matter
how you slice it—still calls for a certain
amount of physical activity...and Steve Curtis
honestly earns every nickel that he's paid.

Mor is this an occupation that you can work
al carelessly. A sweep in Washinglon State,
for instance, recently broke his shoulder when
a new extension ladder malfunctioned and
dumped him on the ground. Then too, sloven-
Iy flue cleaners soon learn that customers can
get very irate about soot tracked across rugs.

In general, though, these risks of the trade
are no rigk at all vo the carelul and prudent
chimney sweep. Just as the highly publicized
“trade disease"" of sweeps in the 1BB0's—skin
cancer—presents no out-of-the-ordinary
danger to anyone in the business who'll make
regular use of soap and water,

{In the **old"" days, sweeps used to climb
fight down into chimneys (o clean them.
Maturally, this coated them from head to toe
with ¢reosole and soot, The problem was then
further compounded by the fact that most
people bathed only infrequently in Europe in
those days...and chimney sweeps sometimes
didn't bathe at all! End result: a high in-
cidence of skin cancer—especially cancer of
the scrotum—among chimney sweeps. Which
is unfortunate, since we now know that the
discase could have been prevented by higher
standards of hygiene.)

To Sum Up, Then...

Sweeping chimneys may not exacily be a
““lary man's way Lo riches" .. but the pay is
exceptional, the demand is steadily growing
for this particular service once again, and new
equipment now makes the job far easier and
safer than ever before, Perhaps best of all, this
most definitely is one of those “‘dream"’
businesses that so many of us are always look-
ing for: a business with Mexible hours and very
low overhead that requires less initial invest-
ment (figure, at most, $2,500 to get started
with August West) than you can earn back in
just three full weeks of work.

This may—all things considered—be the
best start-on-a-shoestring enterprise that we
have ever featured...and we're pgonna be
mighty surprised if a hundred or more readers
of this magazine don't eventually wind up as
$1,000-a-week chimney sweeps. Be sure to let
us know if you're one of the hundred!

additional information

August West Systems, Inc. 137 Kings Hwy. Cutoff - Dept. 83D8, Fairfield, CT 06430
The good folks at this company have probably done more to

advance the art of sweeping chimneys than everyone else in the

field put together since the business was first invented. For

£1,785 AW will sell you a complete system of all the specialized

tools, operating instructions, and advertising and promotion

ideas, etc., you'll need to start making important money im-

mediately as a chimney sweep. You can order direct (don’t

forget your top hat size) or receive their free information Kit by calling their Toll-
Free number BD0-243-5166. Ask for extension 838,




Return Of The
neetie

South-of-the-border Beetls is driven by the author after being brought up to U.S. specs by company that buys them in Mexico.

The sound of an air-cooled
Four is heard again—from
Mexican-made Beetles.

BY MICHAEL LAMM

WEST COAST EDITOR

DEj'cl vu! Here | am tooling down the

freeway in my old friend. the VW
Beetle, Only it's not an old Beetle, For
better or worse, it's a brand-new one

I'm sure you've heard by now that at
least two firms—the People’s Car Co.
of Solana Beach, Calif. and Sun Country
Leasing’'Sales of Mesa, Ariz.—are
bringing new Bugs in from Mexico
Thay get them federalized so they're
U.S.-legal, and then they sell them
here. No, despite the rumors, you can't
buy one for $2,500. They cost, at this
writing, £6,995 and up. And no, they're
not yet for sale in California. You can
buy them in other states—or should be
able to soon.

It might have crossed your mind to
cut out the middle man and go straight
to Mexico, buy a car from a Mexican
VW dealer, and federalize it yourself.
Well, some people have tried that. But

I 70

it's just too hard o get the Mexican Bug
to comply with American DOT and EPA
standards. 5o quite a few north-of-the-
harbor folks who've imported south-of-
the-border Volks have had their cars
confiscated and lost all their money.
Sad, but trua.

Even with a host of bugs still to be
ironed out, the People’s Car Co. swears
that its Mexican-assembled Beetles

FUEL INLET RESTRICTOR
FOR UMLEADED GAS
SPEEDOMETER
y =4
FENDER-MOUNTED | ™ MFH
BLINKERS

(TE-
HEADLAMPS

pass not only federal EPA emissions
standards, but also California’s tougher
smog code—and the U.S. Department
of Transportation’s safety specs. Qur
drawing points out what parts they
change to make the Mexican Bug com-

ply with American laws.
S0, according to People’'s founders
Lenny Macchiarella and Danny Najor,
(Please turm to page 174)
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Beetle from Mexico gets equipment shown here to bring it up to U.S. specifications.
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NRI can show you how
to make money
repairing small engines!

There’s plenty of opportunity for

the man who can service

mowers, garden tractors, chain saws,
ou'lbo;rds, mopeds, motorcycles,
snowmobiles, etc.

There are 50 million small engines out
there, and many are waiting for qualified
serviceren to fix them. NRI can give you the
training you need to cash in on this opportun-
ity, and you leam at home in vour spare time,
al your converience.

Includes 5 HP Engine

You learn by doing with NR] “hands-
on” training. As part of the NRI Master Course,
you get a brand-new 5 HP Tecumseh commer-
cial engine to work on, You learn to diagnose

lems, tuneup and adjust, even tear down
valve and ring jobs. And vour training

includes professional tools like an inductive
tachometer, volt-ohm meter, tongue wrench,
valve spring and ring compressors, complete
wrench set, and more, ..all to equip you for
leamning and eamning,

Choice of Two Courses

NRI's Basic Course puts special em-
phasis on lawn and garden equipment, teaches
you the theory and practice of ignition, lubr-
cations, cooling, and starting systems. Its 30

bite-size” lessons con
centrate on one subjpect
ab a tme 10 fet viou
fiove it your adm pace, give vou
greater charity and faster kearning

The same teaching technigues give vou

advanced training on the 45-lesson master
training in the repair and servicing
of ¢ wide range of other motors including
generators, industrial equipment, even motor-
cycles. You leaen to service electrical svstems,
transmaissions, clutches, power take-offs, and
fmore

COLUrse

Exclusive Factory Training
Athaugh not required for praduation
vour Master Course includes five intensive davs
of optional training at the Tecumseh Factory
Service Schoal, Here, you' Il work with master
technicians and instructors, getting first-hand

experience in subjects like solid-state testing,
transmissions and transaxles, engine lear-
down, two and four cycle carburetors, magneto
theory, troubleshooting, and more. All de-

signed to prepare vou for success.

Send for Free Catal

Find out for yourself how much NRI
training can do for you. Send for the free
catalog with all the facts, descriptions of each
lesson, and factory training curriculum. No
salesman will call. Get started on your future
today! If postcard has been removed, write to
address below

Other income opportunities from NRI.

Air Conditioning/
Refrigeration/Heating
with Solar Technology

Covers both residential and com-
mercial fedds, including lesons on solar
heuting. heat pumps, etc. Complete with
professional tools, including top-grade
vacuum pump, system amalyzer, tubing
and joint wols, leak detector, and more

Electrical Appliance

Servicing

Good appliance people are hard to
find. NRI trains vou for your own full- or
prart-time business fixing eversthing fram
boestiers. 1o microwaves and refrgerators.
Includes professional tools and instru-
TMents,

Auto Repair and Servicing
A quelified mechanic can work just about
any place he wants. NRI trains you at home
from headlight to rear bumper with pro tools
included. Approved by Richard Peuty, NRI au-
tomaotive consultant.
Building Construction
Save up o 50% building your own home,
ﬁﬂ a better job, even starl vour own contracting
usiness. Covers everything from foundations 1o
rafters with practical projects emphasizing
energy-efficient construction.

NRI Schools
H MeGraw-Hill Continuing
A Education Center
| 3039 Wisconsin Avenue,
C:i- Washingion, D.C. 20016
Hll |

We'll give you tomorrow.



RETURN OF THE BEETLE

(Continued from page 170)

it's not a question of “if,” but rather
“when" the Mexican VW invades North
America in big numbers. Macchiarella
had sold 39 cars at this writing, and
talks about bringing in 500 cars during
the rest of 1983, then 1,000-1,500 for
‘84, and 3,000 in 1985. People's Car
Co. plans to sign up dealer/distributors
in all 50 states plus Canada and the Vir-
gin Islands.

For Canada, Macchiarella believes he
can include all the necessary compli-
ance items in a box, inside the car, 5o
the new owner can install them. The
Virgin Islands don’t require emissions
or safety changes at all,

Because the Mexican VW factory
won't sall cars directly to People’s Car
Co., their cars are all previously regis-
tered examples that have bean bought
from VW dealers in Mexico. The speed-
ometers are changed to mph models for
the United States, but Macchiarella
says they all have less than 1,000 miles
on them.

I drove three different cars in the
Solana Beach fleet. One was an unmod-
ified car with full Mexican regalia. The
ather two had been federalized.

I don't feel that Mexican workman-
ship is anywhere near as good as it

used to be in Beetles from Wolfsburg.
The details that used to place Bugs at
such a high-quality level have eroded.

For example, on two of the cars I
drove, the chrome headlight bezels
were starting to rust. There's vary little
noise insulation. The rear suspension
uses the pre-1968 swing axles instead
of double-jointed halfshafts. You get
cloth upholstery instead of leatherette.
Seat firmness in the Beetles | drove var-
ied considerably from car to car (al-
though externally the seats Jooked
identical). Decklids didn’t shut tightly.
And one decklid wouldn't open even
though it wasn't locked.

In other words, you are getting
what's outwardly a 1874-bodied Bee-
tle, but it's not the one that made Volks-
wagen's reputation for quality.

How do they drive?

As for the way these cars drive—the
federalized U.S. version and the
straight Mesdcan Beetle felt identical to
me. | don't believe any driver could tell
which was which by any difference in
acceleration, handling, braking, or
sound. The 1,600-cc engine performs
vary weall and willingly.

Part of that willingness comes from
the lower final-drive ratio. The Mexican
VW uses 4.375:1 differential gears,
while the standard U.5. Bug had a

4.12:1 ratio (the Super Beetle ran with
3.89 gears). So at B0 mph, the engine
revs higher than I'm used to, and it also
makes more noise. [ can't quote a top
speed, but I'd say you're definitely
pushing these cars at anything above a
sustained 75 mph.

Steering feels positive and as quick
as ever, and the car is just as suscepti-
ble to crosswinds as | remembered it. [
was running in a 13-knot wind and
could feel the blast every time 1 crossed
a bridge or passed a semi.

Asked what he thought of the Solana
Beach operation, VW of America vice-
president Jim Fuller said, with soma
heat: "It stinks. What you get for your
$6,995 is a car that's at a late '60s level
of development. For that price you
could get a Wolisburg special edition
Rabbit.”” He also pointed out that ViWoA
will not honor warranty claims on
imported Bugs.

All in all, I wouldn't pronounce the
Chicano Bug a real glowing success.
There's a lot of nostalgia here, [ grant
you, but if you're a dyed-in-the-wool
Beetlemaniac, you might be disappoint-
ed in overall quality. Someone looking
for an inexpensive set of new wheals—
one that'll deliver good gas mileage at a
low initial price—might be better off
with a Corolla, Alliance, Colt, or, yes,
even a Rabbit. )
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PERSONAL COMPUTER

"THE MOST BANG FOR THE BUCK"

—EHEATI'UE COMFUTING MAGAZINE #

i ATAR! | EOMMOGDORE At the winter hNational Consumer Electronics Show, Creative Computing

R BT R AR 5 BY B "-.-*---'_,-,-’ = eyAluated personal cor ters at practically every price level, Among
e T them all there was one computer t wed as "astonshing” The new
ERICE 299 56759 L5085 Seer LA V318 The peranal com Y L can meet the _..T._".-.i_ EVETYOne
INTELLIGEMNCE: RIM 17K 10K 70K irfar T ctperiner 5 its competition. . for under 5300
BEAD Sy MEMDEY BUILTIN Lomaared s =18 or Commodore & the i"-""..'a':E has more uilt-in intefh-
i gence [POMI to et you do more. Bullt-in super extended Microsoft ® Basic lan

Ei.;EENE?LfIET?“LCPDSGn. YES e NE guage, ne INdustry Standard, makes it truly programmable. Built-in CPAM com-
I L s i i eans access to over 3,000 of the most used business software programs

CP/M™ COMPATIBILITY

A bulit-in cursor control joystick makes editing easy and plays great arcade quality
BLUILT-IN YES MNO MNO video games, |[An optional adapter can plug you into the fabulous warld of
Coleco ™ games). Spectraviden also delfivers a low-priced and complete line of
ﬁiﬁﬁgﬁwmmw”w R, ) e i peripheral accessories today Unlike some of our competitors, whose peripherals
EXPANDABLE TO: | 256K | NO NO are atways “coming scon. It akes an oubstanding computer to outclass our
- L compettion AL under 5300, nothing else even comes close, Today, discover the

* April 1983

Marfactoress Soggested List Frice anof April [, 19831 CF/M s CoeC i
a regliered rrademark of Dilgital Revearch, Microtofr i1 a registered 3 e M'u'h‘l‘?i. ’-?'..-" ? IE
trademari of Microsoft Corp. Coleco it a trademark of Coleoo Industfiet

OUTTHINKS, OUTPERFORMS, OUTPLAYS ITS COMPETITION.




FREE

COLOR CATALOG

Bulld Your Own Grandfather Clock
Prices Starting Under

4i

{includin
maovement mﬁ' dial)
= o-it-yoursell case
kits, parts pre-cut
=Finished clocks
= Solid 3/4" hard-
woods: black
walnut, cherry, oak
sHigrloom guality
sFactory direct
prices
#5olid brass
West German
chiming
movements
=Maoney back
guarantea
#Prompt shipment

L BEMPERQR”

WORLD'ES LARGEST MANLIFACTURER
OF GRANOFATHER CLOCKS
Dect B22 Emperor Indusirial Pas
Fairtope, &labsms mt;;r o
PFhone 1 205 928- X108
N CANADA: Emparor Clock e,
508 PMerwhold Sirest. London, Ontarkg MED?EG

WOODWORKING MACHINES
5 in1 Gumhmatmn

¢ Thea andy machire built with:
B BLL CAST IROM TABLES

G HPF MOTOR
. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FOR ALL YOUR NEEDS

CALL NOWII FOR GIFT
Toll Free (1-800) 421-2467

IN CALIFORNIA CALL COLLECT (213) 549-0781

Owsa O MASTERCARD [ MOMEY.CHDER

PLANT!

MASTER WOODCRAFT CO.
800 SPRUCE LAKE DRIVE - P.O. BOX
HARBOA CITY, CA 30710
iA Republic-Lagun Group]

Dealershin Available
L a2 8 & 2 32 &R 4§ &8 & § & & § 0§ § ]

L8 N N N _N_ R _§R_J§ N _ 3 &R & § § ¥ N N ¥ F B 0 N F F F ¥ § ¥ 1

OWNERS REPORT: T-BIRD
{Continued from page 79)

ing over to inspect my new Thunder-
bird. I've even had gas station atten-
dants come out to check under my
hood, and this was at the salf-serve
——

The T-Bird's new size also influenced
buyers' decisions. A self-employed Cal-
ifornian told us, "I really appreciate the
new size. The Thunderbird feels like a
big car but handles and maneuvers like
a small one."

In the area of workmanship and gen-
eral quality, the Thunderbird follows a
trend. We've noticed, through these
Cwners Reports, a steady upgrading of
guality in all U.S. automobiles. The
quality gap between imports and do-
mestic cars definitely has been closing
during the past few years.

As evidence, 95.1 percent of our
respondents rated T-Bird workmanship
good to excellent. That alone stands as
a solid endorsement of the car and puts
its quality on a par with the Datsun
2B0-ZX and Celica Supra. Both are
quality leaders, according to owners
we've surveyed during the past two
years. And the Thunderbird actually
outscored many other imports.

Sacond, 72.2 percent of all Thundar-
bird owners reported that they'd had no
mechanical problems of any sort.

Third, and perhaps most amazing, 44
percent had no complaints about their
cars. These 44 parcent found the Thun-
derbird perfectly suited to their needs
and were wholly satisfied. That's an-
other rare statistic nowadays.

A retired North Carolinian was one
of 17.5 percent who'd owned a Thun-
derbird before. “This is my sixth Bird,
and I feel I can safely say that the 1983
model is the best one—perhaps the
best car—I've ever been in.”

Parhaps the most convincing spokes-
man for Ford's quality revolution came
fromm this New York bank collection
manager. “'T'd never bought a Ford
product before,” he said, "and would
rather have walked than drive one. In
my job of handling car repossessions
for the bank, [ noticed that the Ford cars
that came back to us were usually tin-
nier than most other makes, with more
engine and transmission problems.

"But starting in 1982, | began to see
a definite change, and when 1 first saw
my Thunderbird on the showroom
floor, 1 couldn't believe the interior hux-
ury and the silence of the engine and
ride. | bought the car immediataly.
Could it be that American automobiles
are being built with pride and quality,
finally? It seems that way now.”

Front seating comfort won nearly
universal praise, with 97.5 percent of
our respondents rating it good to excel-
lent. But the kicker came when rear-

I7e

seat riders also voiced nearly the same
lewvel of satisfaction: & 94.8 percent
good/excellent tally. That's especially
remarkable for a car of the T-Bird's size
and type.

Traditional Thunderbird owners ex-
pect 8 smooth, luxurious ride, and
that's what they get in the "83, but with
a handling bonus. "1 wavel all types of
roads in my T-Bird, and it seems to
straighten out curves and bumps,” said
a California paper salesman.

The average driver appreciates the
Thunderbird's marriage of good ride
and agile handling. However, as one
mechanical engineer from North Caro-
lina pointed out, “"The “83 Thunderbird
is a comfortable, good-handling, good-
cruising road car, but in standard form
it's not the handler shown in the com-
mercials. For that sort of handling, you
nead the THX package.” The TRX pack-
age includes heavier-spec suspension
parts with special alloy wheels and
Michelin 220/55R390 tires.

Two items came in for consistant crit-
icism: 1) the placement of the optional
full-sized spare tire and 2) the location
of the horn “"button.” Taking the last
first, it's not a button at all, but rather
the driver has to push inward on the

Five-liter V8 is one option. The other is
2. 3-liter turbo Four. Our respondents
have the 3.8-liter V6 with sutomatic.

and of the turn-signal lever. You'd think
Ford would have gotten the message by
now, because owners have complained
about this system since 1978.

A New York interior designer said: ™1
can’'t emphasize how dangerous the
horn location is. I nearly killed a young
boy who chased a ball out onto the
street. [ simply couldnt find the hom
and wasn't able to warn the boy to look
out for me. If 1 had hit and injured him,
I would surely have sued Ford.”

The other problem, cramped trunk
space, was mentioned by 13.7 percent
of the owners we surveyed. The normal
mini-spare wasn't the culprit, but when
people ordered the optional full-sized
spare, there’'s no place to store it except
in the middle of the trunk floor. In that
position, there’s not much room even
for grocery bags.

Virtually no one, though, complained
about fuel mileage—a rare omission

(Flaase turn to page 178)
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for part-time extra money...
or a profitable full-time business...

YOULLLIKE
LOCKSMITHING!

Learn at home in spare time with the fine
home study course of the original, approved
LOCKSMITHING INSTITUTE. It's practical
training. You learn by doing real jobs on all
kinds of locks, working with the tools and
equipment that come with the course. Every
step is spelled out for you, clearly dia-
grammed . . . easy and quick to keam.

START MAKING MONEY IN JUST A FEW
WEEKS! After the first few lessons, you'll
know how to do simple jobs for pay. Do
small installations, make duplicate keys,
change locks. many students report spare
time earnings, even while learning, that

WE LEARNED...
AND WE LIKE IT!

“After completing a few lossons, | slarted
doing smail jobs.. edrned 5300 spare
fime. Now urrnn-,q 5100 extra per woek.”

E. E. Neel, Houston, Tex.

"Wish "0 taken the Locksmilhing course
much sooner, Earned $3B0 whike training!
Instructor was very helpful and prompt.’
lehn F. Lewis, Chicaga, 1L

“Intended o make locksmithing & hobby

Turned oul te be a source of extra income

Earned 530{: &au -time while training."
Demald J. Brooks, El Monte, Calit,

"My main molivation was independence.
Earned 500 part-time while still studying.
Definitely see more potential earnings."”
Gerald Sesontowich, Pte. Claire, Que.

add up to several hundred dollars extra in-
come, Just a sample of what's aheaad|

BE A MASTER LOCKSMITH IN B MONTHS!
Upon completion of the course, you receive
the Approved Diploma that certifies you as a
Master Locksmith, qualified te do highly
professional work, either as an employee or
running your own lock shop. What a hedge
this gives you against unemploymeant, infia-
tion, strikes or layoffs! How great to have for
extra income when you retira!

CASH IN ON THE URGENT, GROWING DE-
MAND! Locksmithing work has zoomed in
these days of increased crime and violence.

r
FREE BOOKLET AND i
ALL DETAILS BY MAIL I
I
|
|

NO SALESMAN
WILL CALL

II.III-,"_.\- -bﬂ‘ﬂ

Everyone wants a locksmith . . . for homaes,
apartment buildings, cars, blkes, hospitals,
vending machines, banks, businesses . . .
wherever security |s essential. As a Master
Locksmith, with the professional know-how
to do major installations as well as simple
jobs, you will find your time well paid for . . .
and intaresting, too.

LOCKSMITHING INSTITUTE does not
guarantea how much you'll make or be hired
to do . . . but we do guarantee that our
graduates are Master Lockamiths, qualified
professionals. It's been that way since 1948,
And that's a guarantee all by itself, isn't it?

LDCKSMITHING INSTITUTE

Division of Technical Home Study Schools

Dept, 110-093, Little Falls, N.J. 07424

* Approved by N.J. Commissioner of Education
Siate Approved Diploma » Approved for Veterans
——— —— T — N — —— — —
Locksmithing Institube, Dept, 110-083
Div. Technical Home Study Schools
Little Falls, N.J, 07424

Please rush by mail your FREE bookiat and
aill facis aboul the opporiunities in lock-
smithing. | am under no obligation. No
salesman will ever call.

{print}
Marme

Address

City

Siate/Zip

[0 Check if eligible for Veteran Benafita




OWNERS REPORT: T-BIRD
{Continued from page I76)

these days. Respondents reported get-
ting an average of 19.4 mpg in town
and 25.3 on the highway. This com-
pares with EPA ratings of 21/28 mpg
for the VB with automatic. At the time
of our survey, the optional five-liter V8
and the four-cylinder 2.3 Turbo Coupe

respondents ran the standard 3.8-liter
V6 with overdrive automatic.
Performance with the V6 pleased
nearly all owners, although a few felt it
could use a touch more power for steep
grades. Many praised the automatic’s
smooth shifts and its contribution to
fuel mileage. But we did hear a little
grumbling about this transmission’s
refusal to kick down at higher cruising

When we asked for recommenda-
tions to improve the Thunderbird, most
owners passed, but we did receive this
gem from an lowa heavy-equipment
operator: “"Let's push Ford to introduce
a Thunderbird convertible. Can you
imagine how great that would look?
The T-Bird already looks like a cross
between a Mercedes and a Jaguar
coupe, 50 as a convertible it ought to be

harln't yet become available, so all our speeds (60 mph and above). absolutely fantastic.” ™
SUMMARY OF 1983 THUNDERBIRD OWNERS REPORTS*
Total miles driven 637,064 Location of horn . 4.7 Comfort opinkon (rear saats): Poor . .. va T2
Not anough power 4.0 Excallant . 62.3%
A wiles per gulincts Good .. .. 325 Number of vehicles owned: "
= X i 45.8%
In town 19.4 What changes would you like? {;;r' gf- ?.:: mcmh' 458
Om the highway 253 Mo changes . ‘ 22.2% T AR o 48
Pl aar He o, AR Had any mechanical trouble? Four or more cars 42
Why did you choose this car? g No T2.2%
Styling i 77.5% Yoz 278 Makes of other cars owned:
me 178 How much did you pay? Ford ) .. 48.5%
Handling . 13.8 Average 512,25  What type of trouble? Chavrolet AR T L]
Comfort 10.8 Rangs $9,800-516,200 Transmission 11.1% Toyota coiadin BB
Ride 108 Fual induction system 11.1
1 Cruise control 4.8 Age distribution of owmers:
Specific likes: “’m’“" T Elocerical .. 88 15-20 years 8.2%
Styling B1.3% Good 394 i Air condationer 1] 30-49 years 45.0
Handling 4.2 7 50-plus 46.8
Economy . . . . 36.1 J;:.mmga ;E Dealer repairs satisfactory?
i 6.1 oor Yes 74.4%  Would you buy ancther T-Bird?
Riding gualities 355 Mo 25.6 Yes .. BA.0%
Comfore opinion (front seats): [ 6.0
Specific dislikes: Excallant T2.T% Dealer service opinion:
Mo complaints 4400 Good 24.8 Excellent . . 42.7% Would you buy ancther Ford?
Position of spare tire 6.0 Avarage 2.4 Good . . 43.2 L) Rl S S ] 95.3%
Noise and ratthes 4.7 Poor 0.0 Average T.2 o S 4.7
*Prrcantages might not squal 100% due to rounding or irsufficient data
**Figures are for the VB engine with overdrive automatic, the only power train available when the Thundarbird was introduced.

Tonight, instead of watc

hing the stars...

watch the stars!

|
F J

I 78

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:

Name
Address
City

Free Brochure, National Microtech, P. O. Drawer E, Granada, MS 38901

State

Zip
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Digital Synthesized AM/FM Stereo
Cassette With Dolby* System

VOLUME —j}— BASS
Push FREQ 4 \BALANCE

TREBLE —'FT—TLINING
Push SEARCH

Powerful 30-Watt Amplifier for Home Quallty Hi-Fi

Superb sound and pushbutton convenience are
yours to enjoy with our Realistic® 12-1903. Its
digital synthesized tuner actually locks-in each
FM and AM channel so that drift and tuning
errors are eliminated. A computer memory lets
you preset six FM and six AM stations and
select them with soft-touch buttons. You also
can tune manually or scan the bands in either
direction. Finding stations is easy because their
exact frequencies appear on a yellow LED dis-
play that doubles as an accurate quartz clock.

Tape Player Has Extra Features You'll Like

For outstanding cassette stereo sound we've
included the Dolby* B noise reduction system
to hush tape “hiss” and a metal/chrome tape
pushbutton. Auto-Eject gently releases cas-
settes at end of tape or when the ignition is shut
off. There's also convenient automatic replay of
the entire tape after rewind. All this plus a lock-
ing fast-forward/rewind control, easy-to-set time
and station memory, separate bass and treble
controls, loudness pushbutton, LED mode indi-
cators, automatic FM stereo/mono switching,
and even a switched power lead for adding an
accessory. A great value at $249.95, and only
$26 a month on our CitiLine credit plan. So step
up to our finest, today!

N aRE
W

NA MTL AM

|

The Realistic 12-1903 is easy to install in a wide variety of vehicles. It
comes wilh two trim plates, nosepiece and a GM/Ford gaske!. Also
included are a power cable with inline fuse, plenty of speaker cable
and complete instructions. Size: 2" aex TMazx 55/a”
(44 = 180 = 150mm). For 12¥DC neg. ground

Radio fhaek

The Mationwide Suparmarket of Sound”

[ Get Your FREE 1984 Catalog _}
184 full-color pages show you what's really new in electronics.
Mail to: Radio Shack, 300 One Tandy Center, Fort Worth, TX 76102

I
|
I
I
|
|

|

MHame |

Address Apl S — !l

City Biate Ip |

e o e g a0 e e pe sl petigii
*TM, Doiy Laboratores Licensing Corg Pnoes apoly o garicipaing Aade Shace Siones and desers




MAKE CLOCKS

Q-SERIES *]
MINI-QUARTZ ‘_
MADE N LS.A

TWO YEAR GUARANTEE *
Q-72 1or Dials
up to 38" thick

Q-73 for Dials
up to 34 thick

1-4 $8.80 ea,
59 8585 ea.
10-24 $4.85 ea,
25-49 $4.45 ea,
50-99 $4.25 ea,

LS

FREE HANDS with EACH MOVEMENT

Second Hand 2O¢ ed (Black, Brass or Red|

Include 52.00 Minimum
U.P.5 Dalivery Charge

Largest Selection of Quartz sed
Mechasical Mavemants. Olals. Hands. otc

CALL TODAY!
(414) 248-1150

d SD e

. PM
KLOCKIT 224,
LAKE GENEVA, W| 53147

Wou may include Tz for first class mailing

X KX KKK

The Only ONE-MAN
PORTABLE SAWMILL
Of Its Kind In The World

Dicn't fot inflgled lumbaer prices stop your important building
projacte. The Sewmill goes rignt 1o the rees and furns out
smooih, rue-cul lumber iven baginners get axcellen| ra-
sults. Just one man {no crew neaded) can easily cul encugh
on weskends 10 save hundreds of dollars ower high lum
beryard prices. Use as litile as 25 horsepower. Faciony-direct
salling keeps price low, and comvaniant time paymans may
ba arrenged

Rush coupon today for Fres Booklel “How To Saw
Lumbar”

lﬁ
Mamg

ddress

City-State

Foley-Befsaw o . SU205 Field Bidg.. Kansas Gity, MO 64111 l
Please sena Pree Boakler wuth fall dirails. Ne oblipsnion,
and wa palriman ¢ 08 call. wume )

Zip

e e s

SHINGLE
for the
LAST TIME!

Emboasad aluminpm shingles - & poputar colors,
Teated sand approwsd far UL Class 8 firs raling
HUDI/FHA, snd 120 moph, horricane-force winds.
Approved hor minimum piteh 2" 18 12", 48 b8, par
Square, Enargy eflicient, Ouisl whan i rane, S0
YWear, limited fransterable warranty, |deal lor pew
nomes, reroofing, churches A geodessc  domes,
DO-IT-YOURSELF!! Buy Fastery-Direct, 8500 par
Square, plus color-malched Aakls ahd walkay (Plashing,
For & shingle sampls, 10-pags Instalbakion beakie,
and mﬂl.pluh Imlormatlon, send S5.00 [Incledes
posinga],

REINKE SHAKES,
PO, Bax B -

INC. Dop. x683
Hlbrunlﬁmra-a.n BE}I‘I}

=

FULL-SIZE FURNITURE PLAN
ROLL-

tﬂ the ong Grirmlnar P,
Anthes bis il gk,

30 I]-IIHIJ " Wi, I'II h. Hodl-
Tap Uni agds 14" fo height. Both
girgla curve and doubse curve full-
s:!l peofiles included. You'll love

making it Yo'l love using It Adds

lusurigus decor 1o any room A
woidwore 8 oelight’

Plan #1308 [Doubls Pedesial Desk). .. ... .. .5 .00
Plen #140 (Roii-Top Unit). .. . . 5800
Complete Desk Plang. .. ... .......... .. §18.00

CATALOG OF OVER 170 PLANS $2.00

Owver 170 difterant 1ulhslre profess ll.lrl'lﬂl.liﬂlﬂllﬂl Earh'
American, Enghsh, Meditamanean,

Chairs, huiches. Cradies. beds. (a SCores more! Tuur
remittance refurded with first order. Sand loday. No wood-
working shop is complate without it

FURNITURE DESIGNS, Dept. PD-93

1426 Shermas Ave., Evassia, . 0200

Now torn fow cost rough
fumbsss (o walusble finishad

ghock |or grandfather clocks, ] I L
turneture. house-irim, gacture L ".‘; L_. 1
frames Bl to gthers. Mokds all | | T
populaf pElEfmd B Euslom dessgnd S rm ",'_-.'.,_ |
Pianes #nd Joints wthout changd-gver ‘——""'—" =
Comes complete . ready bo use FREE

30-DAY FREE TRIAL! Eesy terms

§  CALL TOLL-FREE 1|m m-rm Oper. 842}
] o 1
. WODDMASTER Tnul.:. INC. '
1 2848 Terrace, Depl P26, Kansas Clty, MO 64108 §

'l

The liest affordable shop
ol its kind!

NEW!3IN1

POWER-FEED

-III'mEII

* PLANER
EACTS I
A PROFITS

IHFDHHI’.TIUH l'ill'

Telephone Listening Device

Racoed Cesephng Conversations in your
affice or home  Connects Between any
chgsette o lape recorder and your
lelephane o0 lelephome LINE - Sfares
AutomAtcaliy wites pSONG 15 BNSWerad
Records bol soles. of pRone LonvErsanan
Sops secoier when phom ® ng i

Thes vice 5 NDT 3N ARSWETIE SENVIOR
—_—r

Buper Powerful

Wireless Mic

W omes mone powerlal than ofer mcs

Teamsmils up io © mik o ey FM rade

Easy 1o aszemble Wt 15 Batteny dned incl |

Call {305} 7251000 ar send §15.95- §1.00 shipping per
e b 51 Coep PO Boa P- 2062, Mo, FL X000,
COOrs monept. For catalog offransmalters woce stramblers
and other specialty dems. encloge 52 00 1o UBI Corp

1 Plans I'{lts
MAKL Haviong
’l‘l"Ys Wheaels, Parts

.

Catalog $1.00

Cnetry Trow Toys, Balmont, OH 43718 (6714) 4841746

NEXT MONTH IN PM

Intriguing tools:

m You'll want them in your shop.

Football fashions:

m High-tech gear for fall.

Tribute to NASA:

m Glories of 25 years in space.

Special auto section:

m We drive more '84s and look
at their engineering.

m Prewinter car care tips.

BUBBCRIPTION BERVICL Popular Meshanics Maguzing will,
upen recnipt from its reader of & compiets new er renewsl subs
scription arder, undertaos fuldliment of thnt order so s 1o pro-
vide the fret mhhurr s the Postal Service within six to
Twelve Wesi. & reason Lhis cannot be done, you will be
Erwnwinmnd of Lh- insian date thas will bepin your sabscrip-
lom, with & riqutrl. for any further Instructicns you may have
comcernd r. Flease sddreas all vach arders i us ||I

ot "“i’““ ko, praklats with pour subscAptivn, Picas
ol '_ruu ave any problem yaar au ]
write Joan Harris, fomer Service Department, h)ﬂ.‘lh.r

Mechanics, F.O, Box 10084, Des Moines. [ows 50350, To smure
guickest sarvice, please encioss your mailing label when writing
o us or when renswing Four swhseription.

Fanewal orders must be recelved ol lenst eight weeks pricr to
sxpiration to ssure continosd service.

Popular Mechanics

P.0. Box 10060, Des Moines, lowa 50350
my subscription to

Y E S " POPULAR MECHANICS for:

1 1 year $11.97
O 2 years $21.97

Please enter WTPM

Paymant of & is enclosed.
Bill Ma

Initial hiera
Narme [ploase print)
AgCrass
Cay Bate i

Your finst copy will be on its way 10 you in six 1o
twabve weeks. Watch for il
A publicaton of the Hearst Corporation.

Change oeders subject to publisher's accaptance,
(Abows prices apply in U.S. & Posssssinns only. Canadian
and farsign prices upan reguest. |

CHANGING ADDRESS?

It you're planning 1o mowva, please et us know al
least eight weeaks bafore changing your addrass,
Aftach currant address labed and fill in your name
and your new address. This will serve 1o insure
prompt service on your subscription.

Send old |abel with your nama
and new address 1o

POPULAR MECHANICS
P.0. Box 10064, Des Moines, lowa 50350
or call toll-fres: B00-247-5470
State of lowa residents call; B00-532-1272

Flaass prin)
NEW ADDRESS

CITY STATE ZIP CODE
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More and more Americans are turning to wood and coal to reduce
their heating bills. In homes from Maine to Montana, thousands
of Consolidated Dutchwest stove and fireplace owners are
saving 50?0 to 70% and even 90% on their heating bills. Comfort?
The kind you used to take for granted. Start saving this year.
Send for your FREE catalog of our complete line of cast-iron
stoves and fireplace inserts today!

A superior stove—Our big, all-cast-iron Federal Convection
heats 8,000 to 12,000 cu. feet, stoking from front and side

to burn a full load of 22° logs or 35 pounds of coal. Conversion
from one fuel to the other takes less than a minute for long hours
(10 with wood, 20 with coal) of clean, efficient combustion.
Efficiency buiit right in—A sealed convection system moves
air freely around the firebox, and a 100-cfm [an ( standard on the
insert, optional freestanding) boosts airflow fivefold. Flue outlets
top & back let you install the stove in front of the fireplace,
inside it, or free standing. Other features: shaker grate, ashhin &
ashdrawer, baffle, dial-controlled primary & secondary airflow,
solid brass trim, glass viewing windows, and screen for
open-hearth burning.

Catalytic Federal— And now, we offer a Federal Convection
equipped with the Corning™ Catalytic Combustor for cleaner,
more efficient burning of wood.

Stoves can be delivered right to your door anywhere in the
continental USA,

=& The Federal Convection can be installed free standing,
or as a fireplace inseri.

Writ Call Toll-F
@solldaled P O T e

“'Ichwe’ In Mass. call-1-617-747-1963

VE 50% T0 9% ON YOUR HEATING BILL.

Get The Facts Before You Buy!

FREE Stove & Accessory Package!
Our customers aay it's the most comprehensive
liverature of its kind! Each package includes:
“The Stope Buyer's Guide ™— illustrated &
clearly written * What to ook for = What to
look out for = 36 full-color catalog +
Answers to the 35 most-often-asked stove
questions—and fofs mare!

O Please rush me my FREE
information package.

Name
Address
City__ — Slate. Zip ——

Our Famous Cast-lron Kettles
Handsome Revolutionary [
War-era ketties-humidifiers,

planters! 30-day money-back

giiarantes!

F.‘leu! send:

|_ 3 qt. cast-iron kettles at $29.95 ppd. ea.
O 5 gt. cast-iron kettles at $36.95 ppd. ea.
1 6 qt. cast-iron kettles at $37.95 ppd. ea.
{ Prices include delivery snywhere in cominental USA}
I enclose payment by: O Check/M.O

O Viza 0[O MasterCard Exp. Date.
Card Mo,
Consolidated Dutchwest

Box 10019, Dept. 3PM8, Plymouth, Ma& 02360




The American
Clock Builder

SPECTACULAR SAVINGS!
Quartz Thin Line
"Six Pack" SAVE
| 32%
oMLY
54.05
Free Hands! EACH
Mow Only
* Uiltra-thin movement: 824 30
2.1 214" x 11/18" TdiF
* Runs on “"AA"” battery =TI -
* Super accurate. Req
& Mounting hardware $35.70

Stock #90201 for dials up to 1/4"

Stock #90202 for dials up to 5/8"

(Add 31.50 shipping and handling)
Craft Producis Company is your complate,
one-stop source for mechanical and quartz

movements, dials, hands, clock plans,
pre-cul kits, hardware, Sccessones, elc.

Craft Products Co.
Drapl. PMIS, 2200 Dean S1. 51, Charles, IL 80174

CALL TODAY
(312) 584-9800 e Accept G i

FREE CATALOG
Include $1.00 for 1st Class Mail

Par Doz, Par Doz,
1 =42 Maad, sic § 750 327 Poner Cable $11.00
2= 174 Burgess T.70 4=21% Skl 13.80
2x21 Portes Cable TBO 4x24 Misg ; 14.25
2Vax= 2184 Skill B85 4=2T Porler Cable 14.50
2hex18 ... 8.25 4lexP6 Ski 15.50
318 Wan, #ic .80 4x38 Harmmand 17.50
3x21 Porter Cable 10.50 4x37'%e Atlas 17.75
323 Sk, Thor. 1085 4=52V%0 Walkar 2095
324 Porier Cabla 10.80 &x48 Delta-Sears 95
1 All balts cloth backed. 2. Specify for wood or metal

3 Will Ship Assorted — Or Specify Grit
-I-—IIUHE\P_HM.:I: Gunm.lnﬁ:::
S5—Other mires available st lowest prices—Please In-

quire.
Inchsde 5250 for postage and handiing. Send check
or order. NYS Res. Tax.
JACKSON TOOL CORP., DEPT. JLT
27-85 Jackson Ave., Long Istand City, M.Y. 11104

e

SWISS ARMY TYPE KNIFE |

Al purppss wonder krufe. Red
handig. Stusdy survvad knifg
with 12 Stainiess Stenl
Blades. per
tect for fish
g, camping,
weark and play
Gasarantaed
450 ea,
Add 50¢

Pom
£

—

i

Westhury Sales P.0. Box 434, 373 Mapie Ave.

Harna

Westbury, N.¥. 11550 Dept, E-S-PM

FREE TOOL

CATALOG

Fine Woodworking Tools

Send for your FREE copy of our new color-
ful-catalog. Fully illustrated with the finest
wioachwarking tools, supplies, books, hard-
ware, and more. Satisfaction Guaranteed
‘Write today for yoar FREE catalog.

WMDCRAFT"
Dept. P93

41 Atlantic Avenue, Box 4000
Woburn, Massachusetts NBES

L R ) -J

|
L

et

18

NOW! MAKE UP TO
$12.00 anHOUR

- Fa T
Mow vou can guickly tuin spare me o CAS H profis!
Mo selling or previous training needed, With this Com-
plete Shop, you can be your own boss, set your own
howrs! Customers come 10 vou ... pay vou cash to
sharpen waws, kmives, chisels, scissors, garden tooks

all culting edpes

45-DAY FREE TRIAL!

Send lor free faets on our 45-Day Free Trial Guarantee!
See how our clear, illustrated instructions make it easy
o start earning right away! Easy Terms!

Call Toll-Free 1-800-824-TB88 Oper. 642
Or write: Woodmaster, Dept. 456G,
2849 Terrace, Kansas City, Mo. 64108

WHAT'S HE DOING!

Making a Concrete
Flower Pot! ... and

SO CAN YOu!

Make and sell your own
Ornamental Concreta items.
Rush $5.00 for Book
about Aluminum Melds
with prices and production 1rade secrets
direct from world’'s largest mold manufacturer.
Over 350 designs ta select from.

Send §5.00
Todsy To o=

CONCAETE MACHINERY COMPANY

. 0. BOX A39 - HICKORY, M. €. 28601

HINTS

FROM
READERS

Window spanner

Ladders are dangerous enough without
leaning to one side to clean a window
or to paint. By constructing a window
spanner of three pieces of wood (such
as two 1 %8s and one 1x4, butt-joined
with Bd nails) to fit over the top of the
ladder, you can rest it on casings with

the ladder cemtered on the window.
Fasten the spanner o the ladder with
partially driven 12d nails.—A. Weber

Sawdust sweeping mix

Don't discard your sawdust immediate-
ly. Dampen it with water and use itasa
sweeping compound for cleaning the
shop floor. Awvoid leaving the damp
sawdust in one place very long, or the

maoisture will permeate the floor, espe-
cially a wood one.— Walter E. Burton
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POPULAR MECHANICS
PLANS AND IDEAS CATALOG

Yes, we do have over 200 grecmdeqs in our
PLANS & IDEAS CAIALOG. Projects for the
homeowner —smart ideas In furniture.

So many shop ifemns you can build. We cover
water sports, storage-play houses, double-duty
campers for work and play. Recreational
projects to bulld and enjoy—see it all in our
catalog. $100. Send your name and address with
check or money order to, Popular Mechanics,
Box 1014 Radio City Station, New York, NY 1011,

FOUR OF THE

BEST

FROM OUR
PM CATALOG

1 Ciossic . Cut Off Saw 2
European —Make
Workbanch— hacksowing
you can build a lof easier
this workbench W+ and occurate.
for less than holf M This cutoft
of the cost of a \ - saw cufs
factory-made ver- channels, angles
sion. You get detailed and rounds with
plans with instruc- gase and precision
tions and material even up to 3-in. size,
list. PL-1748, Also, not too heavy to be
$5.95. porfoble. PL-1735, $3.75.
3 Tool Chast for o 525 rHE Instant Car Repair 4
master craftsman. with Popular
Compaci—made Mechanics Master
from cherry wood. & Keys fo Car
For handling ease, p§ Carea. In this
it's actually two e handy packet
boxes. Well that can be kept
zgfmizad h::r‘ld conveniently in

compart- E Your car, can
ments allow e find your bﬂ?grc car
easy access. Ex- repair instructions.
cellent construction ~ If your car breaks down on an
obsorbs moisture and pro- Isolated road, how easy
fects tools from rust. Also, it will be to pull out thesa keyz and tackle
includes plan for a dolly. PL-1745. $4.75 the problem yourself, PL-1750, $4.95.

Order by number and send check or money order to
POPULAR MECHANICS Box 4014, Radio City Station, New Yorl, NY 40901,

For more on home and shop plans don't forget to enclose $100 for our
PLANS & IDEAS CATALOG—just ask for B-1700.
Populor Mechanics i o publication of Hearst Magarines, o Division of The Heant Corporstion

BEAUTIFUL
WO0OD FINISHES

Watco Danish Qils provide an elegant,
extremely durable penetrating finish IN
the wood, not ON It! Primes, seals,
hardens, protects and beautifies in ong
fast, easy application

Natural and Medium,
Dark and Black Walnut
colors for all woods.
Write Watco-Dennis
Corp., 1756-22nd St.,
Santa Monica, GCalif.
90404, Dept. PM-83

NEW!

24" IN.
3-SPEED
BAND SAW

30-DAY S

FREE TAIAL | s
Now, a pro-size, band saw priced for the
home shop! Big 24ba-in. throal easily han-
dies large scrollwork, complex curves, 4 x &
sheets. 9-in. vertical cut makes it easy 1o
resaw valuable hardwoods. Ball bl:il!'in;
comstruction, Allsteel welded frame elimi-
nates deflection. Includes motor, stand, rip
fence, scrofl table, full instructions. Easy
Terms. Send for complete facts today! i

WOODMASTER TOOLS DEPT. SP12,
2849 TERRACE, KANSAS CITY, MO 64108

suLp vour own JET HELICOPTER
EASY TO FLY—MEXPEMSIVE TO BLILD!

® Carnes ane person-plus

® Simple hand-lo0! assambly
® Lises low-coal Tuel

Plans—campletely ilesirated: §9.00

HOBBYBOOK :-_.__._g i

The HELICOPFTER

Meludes Plans for building

2 paalin-@nging-powersd BOTH ABOVE BOOXS:
Haebcopter (dus | $8.00, anly $14.00

HELICRAFT, Inc.
P.0. Box 15488 Battimors, MD 21217

- ? Gas to Electric —
Conversion Kit

_1 GkE LAMP BURNS §T2 TO 5120 DF GAS FER
! YEAR. OUR COMVERSION KT (FERATES.
O Y THE COST OF GAS. Easyte
wvstad 2-builh hicture duplicates the
chasim and intreasas the g™ oulpul ol
anry a5 bght . Includes automatic dw A
Darsic — DA F-Ditnivr ot BSCANE GO
frol. Axailabie i 12 vt or 195 volt

FOR MORE INFO WRITE:

Gaslight Conversions, Inc.
0% CHARLES AVE_ 5T.. FALIL, MN 55104

;m|m a-” : %
® Buy Factory Direct and m——
® Thousands In Use = Free Brochure | - . E_—

» Easy Homegwner Instalation [—— = e
» immediate Shipment by UPS or PP
HELPMATE Equipment Co. Depl P¥983 Baroda, Mi 8101

183



WORTH WRITING FOR

LOOKING FOR IDEAS ON HOME IMPROVEMENT, ENERGY, TOOLS, AND
MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

T44 WONDERFUL WOOD

12-page, 4-color booklet from Wateo-Dennis shows how to create profes-
sional finishes the first time with all tvpes of wood, Wateo Danish il
seals, primes, finishes, hardens, protects, beautifies and penetrates . . .
in one application. Free

745 UNIQUE 4-IN-1 TOOL

Combitool is a versatile tool for the mrhsw, kitchen, tool kit or tackle
box. This handy tool combines pliers, screwdriver, wrench and wire cut-
ters in one. Brochure 50¢

748 HEAT...PLUS

Keep the heat you pay for! Arkla Industries 4-page, full-color pamphlet
Expll;ins their recuperative heating system. A special stainless steel cell
works like an ex!mEe&l exchanger. Looks and installs like a conventional
furnace. Free

747 ENERGY SEAL FOR OLDER WINDOWS

If your home has double-hung windows, weatherstripping may be only

Rg:l of the answer. Anderson Pulley Seal is a EI'!I'.I'I'PII!‘ evice that stops air
through pulley openings without affecting window operation, Sam-

ple and Instructions, Free

748 TONS OF TOOLS

Available for the first time to consumers, this 80-page discount catalog is
fisll of toals, construction equipment and supplies. Previously only sold
ttl::lhusinfss, industry and governments. $1.00 refundable with initial puer-
chase,

745 EASY-DOES-IT CAR POLISHING

Wash and shine vour car in minutes. Instant Shine from Star Brite cleans
agl:l shii:rnes at the same time and eliminates the need for waxing. Bro-
chure free.

750 LIGHT UP YOUR LIFE

You can open up a dreary room with sunshine all day, the moon at night.
Ventarama skylights can provide a source of light and ventilation for any
mgdmlin the house. Brochure describes and pictures different skyvlight
models. Free

751 FOLD-DOWN CAMPING

Two lines of folding tent campers and the ] Series Sportster truck
campers are shown in full-color in a 12-page brochure from Javeo.
Includes 15 Boor plans, specifications. features and construction dia-
grams. Free

752 FOR A CLEAN SWEEP

Neuman Chimney Cleaner offers an alternative to bristle brushes and

rods. Pamphlet gives details of collapsible, vet sturdy construction

lé];esig'nt-d to fit tight against chimnev walls. Available in three sizes,
nee

753 ELECTRIFY OUTDOOR GASLIGHTS

Keep the security and charm of vour gaslight and save on vour gas hills,
Brochure and instructions on how to convert vour %as'lighl to electric,
On-at-dusk, off-at-dawn photo control. From Gaslight Conversions,
Free

T54 OWN A CLASSIC

Classics Guild offers authentically scaled model kits for adults. Full-col-
ar, 20-page booklet illustrates cars, sh[ﬁmd planes in wide variety of
niu:lrls. “uErs i broad range of tastes, both in subject matter and com-
plexity. i

755 POWER TOOL GUIDE

This 266 w book from Dremel contains hundreds of photos and charts

showing to get the most from Moto-tools, Dremel Power tools,

;Ea;;nmcnts and accessories. Contains quick-fix ideas and project plans.
[N

7568 LET THE SUNSHINE IN

Sun System’s 24-page, full-color catalog can help vou choose the pre-
fabricated solar greenhouse best suited to vour needs. Discusses energy
savings, tax credits and installation. S1.00

757 OUTSIDE ENTRY

Does the basement of vour home have direct access to the outside® This
16- instruction booklet tells how to break through the foundation,
build a block stairwell and install a BILCO hasement door. Includes
planning, materials and construction. Free

758 DISCOUNT TOOLS

You can find all the tools you need for home maintenance tasks in this
16-page color catalog. Chock full of name brand tools at discount prices.
From the Tool Warehouse, $1.00

759 BRIGHT IDEAS FOR WINDOWS AND DOORS

Twao full-color booklets from Pella present ideas for wood and aluminum-
clad windows, circleheads, sliding glass doors, traditional French doors,
skyvlights and sunrooms. Low-maintenance features and energy-efficient
glazing options are illustrated and described. Free

760 FITNESS FUN

Arkla family gvm provides exercise indoors or outdoors without heavy
weight lifting. Works on the elongation principle, so the user gets the
hﬁneﬁ} of thorough exercise without extensive “musclebuilding.” Bro-
CINUre free.

T61 MAKE YOURSELF A MASTERCRAFTSMAN

Do-it-yourself projects are easier and more ecomonical with POPULAR

MECHANICS Master Shop Guide, 24 pages of information: from baolts

to wood mul:!inr.b_ sandpaper to plumbing, Printed on heavy laminated
LEER]

stock, ready to ¢ above vour work area. $5.45

762 HANDY HOMEOWNER

A must for every homeowner! POPULAR MECHANICS Home Cure
Guide is a fact-blled, concise and authoritative guide covering every
common home repair. This plastic coated 24-page spira.'l-hounﬁ guide
will help vou save hundreds of dollars. 85.45

763 WARM UP YOUR WINTER FOR LESS
Brochure gives defails on complete line of fuel-efficient Arrow wood-
stoves, mobile home woodstoves, fireplace inserts. Free

Popular Mechanics 5/83
Box 1718, Sandusky, Ohio 44870

Plaase sep that | recosve the iems chacked Dalow

This Coupon Expires November 30, 1883

O 744 [ 748 O 754 $1.00 I 759 T o

0 745 50e 0 750 01 755 §7.95 [ 760 otal money for priced items $ .
0 746 o 751 0 756 $1.00 O 761 $5.45 Service Charge $ — 50
748 $1.00 [ 753 O 758 $1.00 [J 763 Toak N ke

Mame [Fiaass Pont)

Address

Town State Ip Code

[Pimase send cash, check or monay onder mada out o POPULAR MECHANICS. No stamps, please.)

Note: Popular Mechanics processas your

uvests for the above information and forwards these |

uiries to the organization making

the offer. Each company mails the material directly. Your ordar will be on ts way to you within 90 days.

184
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What'’s this
woman doing?

Several years ago, | was a teacher in
Akron, Ohio. One evening my wife and
1 were visiting a group of Ffaculty
friends. One of them began discussing a
very simple small business that a person
can start at home — a “'home money
project’, as he called it. But when he
told me how much money it brought in,
1 almost dropped my coffee cup on my
lap.

My wife and I discussed the project as
we were driving home. We decided to
try it.

The project kept us busy about 8-9
hours each week. We used our dining
room as an office and kept supplies in
one corner of our hall closet.

At first our income was small — §75
to $95 per week. But, as the months
passed, we began making over $700 A
WEEK — all at home.

Let me emphasize one thing. This is
very important. Our "“moncy project’ is
moral, honest and downright enjoyable.
And, it’s 100% your own. It doesn’t in-
volve working for anyone else,

I explained the project to my mother
in Akron, Ohio. She was 71 years old
and lived by herself in an apartment on
West Market Street. Within the first 90
days she made over $3,000. All by her-
self!

As our curiosity grew, we discovered
a variety of other people making money
but with somewhat different projects...

I talked with an lowa housewife
who's been earning thousands of dollars
for over six years. She uses one bay of
her garage as a work area.

sShe makes up to $200 per weck in
her spare time.

*She provides a needed service to her
community.

*She works exclusively at home... us-
ing a card table. She doesn't need a
special office of any kind.

sShe works for no one else. There is
no selling involved. Most of her
clients call her at home. In fact, she
installed a phone in the garage.

*Her service is so simple that almost
anyone with a flair for crafts could
start the same business in their own
neighborhood within 20 days.

OVER $35,000 PER YEAR

Two New Jersey housewives | spoke
with started a similar project two years
ago. Both of them have young children
at home and households to run — in ad-
dition to their home-based business.
Currently, their part-time project is
bringing in over $35,000 a year,

A California
couple using the
same project
we used made
$14,870 in just
five months.

Obviously, this
is exceptional in-
come. What you
make will be up
to you. But the
income potential from some of these
projects can be staggering. A husband
and wife team [ spoke with started a
money project similar to ours. Last year,
operating full time, they earned over
$108,000 — all at home on their farm in
western Wisconsin,

FEATURED ON NATIONAL TV

The complete story of several of our
money projects recently appeared on a
national television series. Other projects
have been featured in numerous news-
paper and magarine articles throughout
the U.S. and Canada.

HOW TO START

First, you must be willing to work. All
of these projects require time, energy
and creativity.

Second, you'll need some working
space in your home or apartment. A
telephone will help, too.

Third, our projects are tested and
workable, No envelope stuffing
schemes, no “party plans’, no door-to-
door selling. None of that nonsense.

You won't need "'money’’ to begin,
Many of the projects can be started for
as little as $25 to $50.

You won't need youth. Maturity and
experience are excellent assets.

You won't have to wait. Most of these
projects can be started in fust 15 days!

Quite frankly, we're happy to share
them with you. Because they involve
creative projects that can be duplicated
in thousands of ncighborhoods all over
America. The opportunity is nation-
wide. We won't be competing with you
and you won't be competing with us.

TRY THIS TEST

1. When your Guoide arrives, select one
progect. Read the directions carefully.
Remember to begin slowly,

2. Try it for six months

3. At the end of this trial period. examine
your income. If you're not satisfied with
the resulis, return the Guide and we will
REFUND YOUR FULL PURCHASE
PRICE... NO CONDITIONS. NO
DELAYS.

That's why we've put everything in a
simple, easy-to-follow Starter Guide. It
shows you how to begin each project —

step by step.

MONEY BACK IF NOT DELIGHTED

To prove that you can make extra
money at home, you have our positive
100% money-back guarantee. Order
your pguide. Keep it for up 1o six
months. This gives you time to actually
fry a project yourself. If you're not
satisfied just return it. We'll send you a
full refund within three working days...
No NONsSense.., NO EXCuses.

Also, feel free to POST DATE YOUR
CHECK 30 DAYS. That way it's not
cashable for a full month. I'll send your
Guide right away. Read everything. Try
a project. If you're not satisfied, return
the materials and I'l return your
original UNCASHED check. This way
there is absolutely no risk to you!

This is the fairest way | know to help
you get started,

OUR OFFICES ARE LOCATED ON TEMPLE ROAD M DUMKIRK.
N.Y. WE BELONG TO THE DUNKIRN CHAMBER OF COMMERCE
AND OUR TELEPHOME WUMBER 5 T8-368-8300. WERE
THERE FROM O AM - 5 P WEENDAYS OUR Bumx
REFEREMCE IS UBERTY MATIDMAL BAMK AMD TRUST CO.
DUNKIRE, N.Y_ 14048

Green Tree Press, Inc.
10577 Temple Rd., Depr. 605
Dunkirk, NY 14048

-
1

1

1

1

1

i

1

| Dear Mary and Bud,

i Send me the complete Home Momey Profects
} Starter Guide but don't deposit my check for 30
1 days. What's more, if | keep the materials for six
i months, try 2 project mysell, and I'm not delighied
| with the resubs, you'll refund the full purchase
1 price of the Starter Gusde if | return it On that basis
| here is my $9.95

| O Check or Money Order Enclosed

: O Charge 1o VISA - MasterCard (Please include

] your account number and expiration date.)
! NAME
i ADDRESS

| CITY
]

! STATE Zip

L Exp
L)

i

i

|

L}

i
[

FOR EXTRA FAST SERVICE CALL US AT
TIG-308-8300 (9 A M. - § P.M. WEEKDAYE),
USE YOUR WERA/ MASTERCARD TO ORDER.

E A2 Grorn Traw Pridii fec



IS something wrong in your home?
You can listen from any phone in the world.

The SENSAPHONE Protects Your
Home Whether You're There Or Not-
And You Can Listen to What'’s
Going On When You're Away!

New!
From Gulf & Western

Connect the Sensaphone to your telephone
and at once have an alamrm system, an
emvironmental monitor, an ear that lets
listen to “live” sounds in your home or office,
and an automatic dialer that dials any of eight

Em-sct numbers when you push one digit
ead on:

Sophisticated Alarm System

Your Sensaphone systern never sleeps. If
power fails, if the t ature rises beyond the
set limit or falls the pre-set rmdnirmum,
if an unusual sound occurs, or if any of three
other conditions of your choosing develop, this
rernarkable systern will dial automatically, and
in ence untll someone answers, you, a
neighbor, the fire department, the police, or
whatever group of numbers you've entered,
Your Sensaphone won't gquit calling until

soMmecne answers or you turn it off.

“Call-in" Monitor

If you're away from home and are worried
about the kids or about break-ins, call home
frorn any phone. Your Sensaphone will r
to you (privately, because your call will i cle
a private code) on the monitored conditions.
Then you can listen to the room sounds for
" You can Install a Sensaphone § ffice

You can instal i YOur o
tcu.'[!I, At ngf&ﬁmwg I and see a:::ghl.
ca r Sen e. You'll quickly leam
whetz: its the cleaning service or an
urmvelcome intruder.

Automatic Dialer

Enter the eight numbers you call most
frequently. Then, when you want to call one of
those numbers (up to 16 digits each),
just one dial-lcﬁnd your Sensaphone will call
the whole number for you.

Your Sensaphone won't kose its memory if
the power fails, because a battery bar:ku?
protects it. What's more, the Sensaphone will
call the preprogrammed numbers to wam that
the power is and it'll also wam you if the
battery power is kow.

& A product of Gulf & Westemn, made in (LS.A
® Occuples only 7H" x 8%" of space,

& Connects to your phone in 10 seconds.

® "Standby” mode remembers information

but prevents function,

SPECIAL PRE-HOLIDAY ALLOTMENT!

The Sensaphone wasn't supposed to be available un-
il 1984. Naw Horizons has moved up the dalivery
dale, 8o we can ship your Sengsaphons immediately,
uniess the demand i8 even greater than we expecl.
A special nobe:

As an axecutive gift lor someone “who has evary-
thing” - consider the Sensaphone. We guarantes, i's
a gift he or she will use and apprecinie for years 10
coma’

WE ABSOLUTELY
GUARANTEE!

Plug your home or office phone {or both) into
the ne. (se it for up to 30 days. Il you
decide for any reason you don’t want to keep it,
return it for 2 100% refund.

The Sensaphone s
another electronic marvel from

THE SENSAPHOME $249.95
(two for $229.95 each)
add $3.50 per total order for shipping

Order TOLL-FREE

Faor fast delivery on credit card orders.
call tollfree 24 hours a day, 7 days a week:

800-443-0100

Ask for Ext. 111

Or send check or money order.
Please add %350 per total order for shipping,

NEW HORIZONS g snd & w5

= -




1713 ALFA BOMED 6278 tor ab Guba. G7 & Specer modety

BL2%%
9641 ALFA ROMED ALFETTA 71-B0 ¢ inc s 07 0TV & sedan _ §1294
BETT AMC GRIMLM, HORNET, T1.80 lor 8 models . EIFE ]
BLBE AMC 7587 covers AN Comcoed Engle Matadod Sowe puy S109%
0581 ARROW, PLYMOWTH 76-B0 covers 80 modes B12%5
404 ASPEN, DODGE 7879 covers ol madeds $1264
THTE AUIDE 100 TO-77 dor all modeis inc |00 S129%
G250 AUDI 4000 75381 oovery a8 madeis 1095
DEGS ALIDI 3000 77-7% B12.98
OF265 AUDI FOX T3 T cowery 8l modely 1298
G075 BARRACUDA & 'CUDA 65-77 sl & & VB modeh 51085
1047 BMW 2002 85.T7 i 1500 1600, 1802 El}l:l:lnuﬂts. $1285
SE13 MW 3200 7582 cowers w mogel §12.85
B199 BMW 528, B30 T5-80 covers 8% modeh 12,95
STE0 BW 2500, FB00, 1.0 Wl ety g Baana & C5 12,95
0504 BRONCO, FORD BA-AL jor gl 2 & 4 whi dnes =odsiy 510.9%
BA08 BUACK 6B-T6 inc Elcren, Le Sabm, Rvara. Wiooa) 31295
B473 BUICK 77-83 for a8 ful sipe inc Elecirs & Lo Sabre 510.9%
8047 BUICK REGAL & CENTURT 74-B0 fhor 2l maty oo arso Fl195
UASE BUICK BKYHAWK 87 for o madeh + Caéiae Dirmarmen flres
0727 CADILLAC 68-74 aF modets excpt £ Domman L2948
BETE CAMARD &7-81 covers a6 & & & cybnder modsh $129%
BAE] CAMARD B2-B) cowri 3l modes 0w
LT CAPM TO-TE for wil 20000, 2600, TH00 meh pIEL ]
BO31 CAPRE T8.52 cowers 8 modes Bnd ae - iy
0T CHALLEMGER 70-77 covers o & and '8 mdn BIOFS
BAAE CHAMS L BAPPORD TT-81 covers i anpren & modes 1058
B33 CHARGER 67-70 far al modehy e 500 & BT 058

8212 CHARGIR 71-75 coweri ¥ modes .
HR5] CHEVROLET CAMALIER 87 for a4 mels + Postisc 2000

CHIVROLET CELEBRITY 8783 al mats pus Buck Cehury
iy maoen

-8 Maets,, Wonte Caen £ Carenn LIFAL]

CHEVETTE 78-82 covers §1 1298

1038 CHEVROLET 2940 cowsry wil B-gyl mooen 18.00
OBBS CHEVROLET £5.54 repnet of factory wbcp mins 20.00
1001 CHEVROLET 55-65 %or ad Bal A, Bacayne, impria mahy 51255
Q915 CHEVROLET 851 for Bei hr Bocayme. Capren mgais 51255
§ 148 CHEVROLET CITATION 50-B1 aiss maly phus Buck Seriark .. §10.95

e TI-8] corars ak models EEs
Badd CHEVY 510, §-15 PIOCUP 8781 for af mdly pus GHC . 310.95
BLS4 CHEYY PICK-UP 6702 a0l inc Baper. GMC plus Subwrben Hiw
1667 CHEVY VAMS 6757 jor wi moden pha GMC ving L]
DC0 CHETSLER 73.7% 215
G588 CITROEN ID, DS 7.7 5 cowers #h D515, 20, 21 mdn 1258
Bibd COLT & 1085

CHALLENGER 7(-§1 covers al maonets
E21] COMET T1.79 cowers il moce's
12 CORONET, DODGE T1-7% covery all madeiy
8037 CORVAIR 8045 covery ol modeh nc Terbochirped
G4TH ms?ismnzullaim
§4A] CORVETTE 65-82 o4 models & enpres
I 756 CRSCRET, H,.'I'.:I.'I'I‘H F':I-I‘!l:nm i Ay g

GEMERAL REPAIR MAMNUALS

B252 WORLD CARS 1983 pes. tach il woary B0 car in word

0575 CHILTON AUTD ROFAE TE-LY for ol Lmercss man

0932 CHILTOM AUTO REPAS 72-79 fer all Amances can, . .lil.ll
T137 CHILTOM AUTO REMLE £4.71 for ol Amencen caes 1985
1761 CHILTOM AUTO BEPAS 54-53 for il Amencan by
T111 CHILTOM TROCH REMUS 75-82 Anerces & omson makes il.'l'l!
BEE1 CHILTON TRUCK REPAS MAN £1-7] for gl W21 o main §19.95
BOR] CHILTON IMPORT CAR MANUAL 7E-83 for 0L major maies _ §19.85
B2 AUTO MEPURS L PRECES Sui rwis Bevees 78-T5 U5 can EEs
CADH AUTD MECHAMIC ca-tifeaticn tanhi, compies preg course BT
CEST ALTOROTVE OSCILLOSOOPE b -tn-ii68 masl ks mactaresi . RLBS
L1k wuuﬂ T0-83 plan lught tracies
L1kG WITH ECOMONIT power o (urg L iting
b mﬂmwwww FFiN
TLZS ALUTD AR CONDITIONING . mlrluria

B72h TRAMESTON IGMITON

TRE STATEMS covirs s
b mlmmm-hlmwm §1198
S22 HOW TO TUME YOUR CAR goed ler ol cary "
5671 BASIC MAINTEMANCE & REPAIN beep poor cor nmneng right B4 S4
1702 BASIC AUTO REPAR MAHLUAL § muat or any oo 1554
1706 BASIC CHASSIL. SUAPENIS0N, BRAKES = fee & serece 6898
L7GE MASIC IGRITION & ELECTMCAL SYSTEMS 8]
(580 BASIC AUTO TROUBLESHO TG o uil cars 1495

G4 [0 TURBOCHARGERS maat memplite bk o0 Th aubect

375% BOSCH ELECTROMIC FLATL IMJECTRON marusl 1075 mpers 510099
1711 BASC CARBURETOSS & FUEL SYSTEMS for i US makes 3495
B97E CARBURETON BASACS | retsaiel mil UL makes 098
Sl MOLLEY coviss, af 3 & 4 o, nors & rebuidd L
ﬁag mﬁmuﬂmrmw-u.uqamm. — 1a04

BARC BODYWORK & PAINTING gasd ol
QB27 AUTOMOTIVE REFINISHING beil orofeiiicral pant booe  §0.98

5104 AUTOBODY REPAINING & REPLINTING . e bew 51495
1859 AUTO BOOT SHEET METAL BEPAIR ko srbeinonl X

1108 GLASS FIRER AUTD BODY comareser & repae e
ﬂﬂmwlmw:mhmlhn 410,95
1071 CREATIVE CUSTOMITING how 0 do<f Wee § pro $6.95
B354 CLISTOMTE YOUR AN ity 1180 howe 1o Chewy, Dodge. Ford  BRLGS
3726 EMGINE SWAPPING ates! fechnauss with sciusl vsapy 1151

E40] PRACTICAL ENGINE SEWAPPMNG now tn oo A ngst es
G075 DESEL GUIDE awerytieny bwne buyer saould Brow LFE
TETH DEESEL, How 1o conmert oar, v, prhug i §75%
B33 DESEL EMGIMES, HOW TOREPAIR. compeis traseng courte 31095
56T DEESEL Farsga=wning. Reparr covers all Bspecs IR T
1526 DRGINE REBUILDING o% LS. & mpomi, gas b densl E TN

1710 BASIC CLUTCHES & TRANSMISSIONS good hoos oo webisct  BL§4
TRAMS SERVICE &8-TO @l Ford & GM mocsn 51458

5320 AUTOMATIC
1745 AUTOMATIC TRAMS REPAIR 74-80 AWM Chryer, Fors B GM 51454

;’;‘Jﬁ mﬂﬂﬁmmwﬂ ?H!’;H'I ;I;-:
AUTD RESTORA’ GANDE twnt wver pobiurned L i
0935 CAR INTIRIOR BUSTORATION ussful tor 2k cam iy TERS
0506 OLD CAR WALLE GLEDE lwieas sc 1554
aroe EMISSION CONTROLE Y177 a8 Forcbult cary 15.95
H:l “l\'Hﬂmﬂ:“FM?F:-II‘WM $14.05%
PERFORBANCT Basch, Ford & Chewy -8 srgess . 51095
G534 BUICK POWER pefermanes lunng e Y modeh SO
OAI0 CHEVY SUPLR SPORT 6 1.76 sverything abou ssery model . 31495
ST95 CHEVY PERFORBIAMCE geming e =ow! fram wral biocks . §10.58
E125 CHEVY SWALL BLOCK, hew It rébuaid . §9.98
3000 CHEVY TMALL BLOCK, Heow to botee 1185

Know how 10 fx it... 1o tune it.. . 1o service it...lo
lhup It running mght. The TOTAL SERVICE MAN-
g AL for yOUr car will show you how 1o do everything
W i li’mm a minor sdjusiment 10 a major repair.

| FREE CATALOG WITH EVERY ORDER

TUNING GUIDES -

DATELIN 310 7681 covers sl modehy pha 710
DATSLIN 510, 616, 710 63-T7 covers 3 madeis

5-87 cowery ol & ﬂ'umnrna.-:
L&Y for gl 2owhi drven madels

HI03 DOOGE WAME &7 70l . & & 1 h'md'llrltw

6070 DODGE WANS 71-E7 covers ab modeis o | foe ploy Pigmouth 31298

05

iEs

1095
tll.‘li
10.95

Rid
BT7E FINT 124 67-82 wi ety e spyer, cocpe, 2000 & herba . $12.9%5

[FIAT 128 T2.79 for 84 madets inc 51 & Rally
BLOE FIAT 130 75-80 for of madsis. 18 & 2.0 14re engnes
0355 FIAT LL0% TA00 covers ol modein
ECF7 FIAT STRADA 79-B0
LET FIESTA, FORD T6-80 covery o modies
DETS FIREBIRD B7-8% covers @il modely
BR300 modets e Trans Am
5611 [FORD 71-82 covers Ekte. LT &, Banchern. Thynjersr
0E72 FORD 688 for Curioe, GameaLTD, AL & wagon meh
G355 FORD COUMER 7282 covers s modely imported
05 FORD PECEUP 5568 w1 2 & 4w dr mds, [ 73-] fon
B450 FORD MOCUP 7379 81 2 & 4 whi gr 100 12 F-350%

(451 PORD POCK-UP 60-82 cowers 48 el tein modes
| Foil] m\'mbl&lﬂ'li #. % & ] lon madels
443 FORD VANS B5-BL covers o 6 & B cyinder =ode
2436 GRAMADA, FORD 7553 cowr) B =ooes .......
QHBY HOWDA MCCORD 7681 for il models inc Peaiyde
BEDA HOMDA, CIVIC 7380 covers ol mosws s CVOC
INTERMATIONAL SCOUT £7.71 850 & & § mas

ey
B0 for aF modeis nc 125, Damier

-
976N JEP 4 B 6oyl sindn i
8207 JEEP BAT i Chermiee. & Wagoresr mds

Commanig
Q505 JEEP WAGONEER Jaarws win 230 o eng
SE0L JOIF UNIERSAL Ci1 CJ-3 rep s

L ;
HOME REPAIR — TECHNICAL BODKS

0948 CORVETTE RESTORATION SOURCE BDOK 53-67 me k' 51198
0846 FORD SMALL BLOCK, Fow 1o rebuid 5595
AL5T PFORD V=N, how % retesds 151CASIMADD 429 460 pognes . 1595
FLGE PINTO, wow iy retuds o Lol k- 15X ]
A19% mmmhﬁﬂhilmum LILE ]
B384 MOFAR SHALL BLOCK, I BIR 360 360 mpees . 0SS
oase mmmmmmem-u:;u BIEE ;)

05482 mmm'mmuuw.mﬂz
GADT HEAWY PR somen. backhor ]
0929 msu:umm+m
Hﬁ STERN DRINE répas

13

§a.
0748 TROUBLESHOOT COLOR TV BECEIVERS fr md makes FIRE )
F950 oior, W grobiem 1L
n!.]]ﬂ'!'hull-:hlrmﬂﬂul Mﬂfnﬂ RS
ORPH Tchrcian'i Cuide 8 Sobd-Yiuie Decirorics L]
'l!-?l Hegar THE-BOC codior AP fusté FIAFS

OO COMBLUAST . Wby
FROM WiND, WATER & SUN mow o get 4 LSS
I-F!‘l: LOCKS & LOCKSMITHING _compiste, 18-y §ias trurse

187 TELEPHOMES, Manner Hanchons wesry Type & rafalson 1088
BIES ALL ABDUT WMICROCOMPUTERS cissr masy io-undessioed intes  §8.58

ORDER BY PHONE TODAY

toll free 1- GOD-CAR-BOOKI

IN NEW YORK 516-676-8043 |

IF ¥Oul DON'T SEE IT HERE. PLEASE ASK FORIT

K CUARANTEED DR YOUR MONEY BACK

Q509 JEEP 5581 ter ab Ci5 Ch6, C17. Scrambler man §18.9%
O5GE LAWCIL BETA 78-80 tor sedan, couse & HPE modely siaes
1254 LANDROVER 50-77 cowees 2. 24, 3 gon b chonsi mocieiy . §12.54
GUA] MAVERICE &5.71 & cp DD, 200, Cil B meg L 41-E o
EF11 MAVERICK 72-TT toscy sl 1095
1550 MATDA GLE 7782 dor o rear whed dnier mode's Y1L¥
Q13 MATDA GLE A | 87 cowery froml whesi dires mexiely oeip 2
OdLd MATOA T1-TH ecledes. BNA dnd Cosma modeiy 10K Y
HUA| MATDA BET 79-51 coveey 5 moces jie L]
E104% MATDA &28 1581 ooven gl modely SIS
593 MATOA BOB, B18 72 78 cowers 8 modsis BIZFS
I 746 MERCEDES-BEMI 220 1544 covarn o mily piv L]
E197 MIRCEDES-BENT 350 6588 oha 1500 2000 7200 Sewen. 11058
S4A5 MERCEDES-BENI J50.280 B2-77 il mocely phes 730 LI
0l 18 munm:zmzm 300 5 e ey 1295
5308 MERCEDES-BENT T30 410 7180 for 505, 8 SEL 5 R, 1298
2439 MERCEDESBENT 74-T9 inch 230, 240, 280 300 & guse . §129%
%436 MERCURY MOMARCH 75-B cowery 30 mondely B0
[ TEPHTR TH-B1 umaun.mnmnuu?u 125
LG MG MIDGET E8-B0 a1 madets pha A+ Spete 5871 L IEL
1720 MGE, MGEBGT £5.81 foe wi ropsuier & coupe madei (L]
CBAE MOMDL CHEVRORLET T5-80 piet Aetee Starbre Shptges S1085
G479 MUSTANG B 6573 cowery ol mooes . SIR9e
EZT2 MUSTANG Il T4-TH covers 80 4 W6, L VB moses b IR R ]
386 ARG 7583 coery al wedl model $ieh
OU5] NOWE, CHEVROLET 71.79 cowers sl modey VL]
s mmmuwnm.ﬁumm (IFL]
E465 OLDS CUTLASE CIIRRA B2-B3 #4 mah plus Pontee 000 3109
SE51 DLDE FIRENZA B2 for il modeis plos othar GM Jcars 129
FI40 OLDS OMEGA B0-B] sfl melly plos Ponis; Phasne LO¥S
E508 OLDAMOBILE A5 78 covern of BB and S8 modeis 1358
B473 DLOSMOBILE 77-83 cavery i B8 ard 58 modeh 1895
BZT] DPEL 66-75 for a8 models ing iadeft L Mants SILES
GLES OPEL GT 58-73 covery al 1500 medely §12.9%
Q711 PMOUGEDT S04 IESEL 74-B0 cowern 8f madels - $1L9%
7174 PEUGEOT S04 68-T5 for ol giacies anjse mogen 51258
GERY MNTD 080 cowery ©i rode inc Mercury Bobeat §16.85
DETL PLYMOUTH E8-TE Fury, VWP, Qren, Scbertee maodely 51085
LF59 PLYMOUTH BORIZON 78-82 covers o models mc TC1 1298
BOSE PLYMOUTH RELIANT B.[-87 cerry 81 madsiy 51195
GES] PONTIAC BE-78& b tekiure inc Sornevile, Catabng, 7 $12.95
B4T] PONTIAC 77-53 80 b uae inc Bonsewils, Catsing GF 1085
RS POMTIAC TEMPEST £8-73 o mty im G101 L Mamy E10.98
L35 PORSCHE 911 £5-B7 covers 911 910E, 9105 BLLEC A 90IT 1298
a3 Hl'lﬂﬁll-l- T0-TE ol mecishi nx §14/6 51285
03l PORSCHE 84 T6-B0 cowers il modes. inc Turbe $12.9%
BOOA PORSCHE 328 TE-51 wha cowers 024 51195
CATZ REMMULY LeCar 75-B1 covers 8 modes nc RS 12.9%
S479 REMMILT 12 6575 covary ol mooehl o¢ buls lran 12.95
D45 REMBULY 18, 17 71-79 cowers ol modety inr TL TS 1298
CF9% ROADAUMMER & SATELLITE 68-73 al moded 51095
G750 SAAB B0 65T comn ol modes $12.95
BOSH SUBMEU ?Il-l'bf.llm.l.bq Brat 51255
GO3] SURARU TH-83 repri factony minudl for 8l Sodes %1195
BLEY TORING SB-T% ol mosws e Ele, Ranssess 10.95
DETP TOVOTA CELACA 7[-81 coven 8l mote excest Supra 12.98
G812 TONOTA COROLLA 65-B2 for af models e 5w tram §12.9%
T TU‘I'IITA Wﬂ- TO-BF coeers @ d-gyl modely F12.54
ALSE TOWOT, TRED covry. o] modeh $12.9%
De4r mm;mn-u or 4il 2wty driee models 1298
BE24 TOVOTA LAMD CRUMSER BE-TT cover i madsi 512.5%
D573 TOYOTA STARLET 7881 covers 8 madeis #1298
0576 TOVOTA SUPRA 7541 covers all modes $10.9%
0501 TONATA TERCEL B0-B7 cowery ail medeiy B12.95
| 300 TRSLMP SMTFIRE 62-TH covers 8 modeiy §125%
1G5 TRELINM TRY, TRE, B7-T6 ol modely e TRISD §12.85
A5 TREUMPH TRY T5-81 cosers ol models 3 §12.9%
BL5E VALBANT 627 all mela i Scamp, Sqewns 51098
D884 VEQA 74-TT @ moden ng Monga exoest Copeactn/Vega . §10.98
BOIS VOLARE TE-80 cowers &l model 1095
|37 VOUKSWAGEN BEETLE 54-67 a8 mdhy i Rarmanniha $12.98
0140 VOLKSWAGEN BEETLE G68-77 ak maly ing Kacmann-Qhid 1195
HI00 WOLKSWAGEN RABSST 7552 & deesel plus peckup 1298
B2%4 VOLKSWAGEN SCIROCCD 75-87 cower i & del =oosn S12.95
EIR) WOLKSWAGEN JITTA B0-81 gas sgine + other VW moden . §12.53

112% VOLESWAGEN BUS £1-75 af comper, vin, rarcorier mas _S12%5
1] AGEH VANAGOH

*Hl! VOLESN B8 cowers a8 madely Bl1¥E

582 TPE 3 83-T1 for squarace, fassecs L]
ATTE WOLKEWAGEM 411, 417 6B-74 covery ¢ moten Frc]
BTAE WOLKSWAGEN DASHER 74.79 cowiry &) moel $IEeE

1

9558 WOLYD 164 68
TS VOLVD DAL 344, 345 T5-83 cowery B modes
8311 WOLVD 284 26 =

1 Mams 1
! Adiress I
oy [ |
1 State Zip L]
U gooks shipped 1o il parts USA/Canada [US Deitars)
o ! enclase bull prymani 1

L‘Mlp O Amarigan Express O Visa O Masterchargn
1

I e Exp [ade l

v : # [ QTY. [PRICE EACH : TOTAL

i || 3 1

1 Is 3 1

§ PLEASE PRINT pestage/handiing §__ 3100
NAME & ADDRESS My TOTAL §



ArrOW TECHNOLOGY WARMS UP YOUR WORLD.

Thehuummd]mﬂngyinnmdsmm burning rate and heat output. warm glow over your winter evenings. And

today Fuel-efficient performance and Quality. Made of heavy gauge steel, you'll love the convenience. Handsome

economy other models can't match. Arrow woodstoves provide years of trouble-free  hardwood handles on the easy-opening, front-

Plus classic styling that blends with any decor  home heating. And on the inside you'll find a  load door stay cool 1o the touch. The slide-out

That's Arrow woodstoves. cast-iron lined firebox that not only transmits  ash pan makes disposal a snap.

e more heat and provides the best possible Easy Installation. Because Arrow's

protection against burnout, it lasts up to five  heat exchanger is baffled to prevent heat loss
times as long as the usual firebrick. mdmbackmdsldesnimuummum

Classic Design. The clean, contemporary  install Arrow woodstoves almost
"“ﬁdﬂ"’mmﬂ!.wﬁﬁ%w a5 close as 6" to combustible surfaces.
complement your furnishings. Wi i
temperature glass door, your fire casts a mmsmﬁéﬁehmﬁmuﬂudum

' | — Stove), Model 2200 hearth-mount ﬁrephcem
insert, plus two new flush-mount inserts
for popular zero clearance and masonry

Hmﬁurselacuﬂnmmem:mm
today, and let Arrow warm up your world
this winter.

Efficiency. A powerful 465 CFM, 3-speed

hluwersj-smm unique 5-sided heat exchanger,
and specially designed ported grate are

standard on both Model 1800A and the larger
Model 2400A. That means these airtight,
UL-listed stoves heat more air with a lot less
fuel and circulate it evenly throughout even a
large home. And with Arrow’s positive manual

; [ Uinique, 5-sided hest exchanger perforius like a
damper, you enjoy precision control ofboth |

10340 SW 'Ihahﬁn ﬂd
Tualatin, Oregon 97062

Whether you like adventurous scuba diving or just lazy snorkeling, Complete plans for building PM's electric-powered diving scooter,
this self-propelled water tow will make the going easier and more including full-size cutting patterns and an illustrated instruction
fun for the whole family. Using a single, tiny fishing motor, it whisks manual are $10.75. Send your check or money order to

you along at about 3 mph for hours of lelsurely sea adventure. Popular Mechanics Dept. SEL, Box 1014, Radio City Station,
You can use the scooter with or without scuba gear — an air tank New York, NY 10101. Allow three to four weeks for delivery by
adds to the fun and excitement, but it is not a must. You can also third-class mail. If you prefer faster, first-class mail add 75 cents.
cruise along the surface, with just a mask and snorkel, watching the For more on water sports and home and shop plans include
magical world of marine life passing by below you. $1.00 for PM's PLANS AND IDEAS CATALOG,

iad POPULAR MECHANICS - SEFTEMBER 1983




[GARDENING?] weWTiien

WEIGHS 22 LBS! AUNS SINGLE HANDED.

WONT JUMP OR BOUNCE LIKE OTHERS. P opular

BUILT FOR COMMERCIAL UBE. .. TILLS KMEE DEEM

WEEDS H-ﬂ;*:: mlrd- . Mechanics
]

' Sepending on scd conditions

&mzeee] || FILE BOXES

wark!

or e | i or e 11815128 B & i'l;'[ilciu:ll‘s flexible cords and Iapes are im-
Ui | 8o 2 inches wids!
' 1 pregnated with aluminum oxide or silicon

L.:.w . — -1". SEPARATE carbide abrasives. They can be used on
wngine ., metal, plastic, or wood to deburr, grind,
polish, and finish those hard-to-reach holes,

INDEXES siots, grooves and curved surfaces,

INTRODUCTORY SPECIAL
LD I STORES . FREE GARDENING GL 3 sample of aluminum oxide
i S S B o crds Rprosimately 2 et cach.
H For Ausn Maiiing of Literature cal | (rou (rou )
Ask for Betty Asen - 201-530-9380 SEND TODAY — Only $12.00
e e s s e d (plus §1.50 postage & handling)
DISFLAY CARD with 13 samples $1.00

Free with order.
E.C. MITCHELL CO. INC.
PO Drawer 607, Dept. PM33
Middieton, MA 019490807 _/‘

c0oo0o0 SNAP-A-MAT oo oo

Trying 1o keep those car mats in place is & problem
wveryone faces. NOW ! YOU CAN SOLVE YOUR CAR
MAT SLIPPAGE § ROLL UUP PROBLEMS FOREVER.
with the amazing new SNAP-A-MAT, all slainleas sies!

mssambly. FAST, EASY, SELF instaliation. Now you can
snap your mats Inio place & simply un-anap them when
your ready lo clean [hem.

F B | _—
_:I = Largest selection of wood
Nn more “‘w toy patterns: parisbhooks
shelves or magazines > =) CATALOG 51

Lake Fopesi Ad, Hr|||i‘1ll

stacked on top of AR SATPO roroe G cnve7a0

each other.

POPULAR MECHANICS FILE BOXES

will help you keep your magazines l'f‘l._'ﬂ*ﬂlﬁ B:EP Eﬁ'!n!m"m‘.‘u

and bookshelves trim and orderly. 7l e I\ Weatmmismlae, Teutte Chirms. Boe. Wariy

PM iz now offering a sturdy glossy _ 33 ?:&L::%Th. f‘_';;;g'ﬂ:;g‘;‘l n%l‘;;?.,';."_-.

lacquered File Box to keep a year's 18, =N ok B Tk St &

supply of PM issues neatly together. TR it Ry
With every order you will "E“FUF'*IE"TE""“"*WE INC. Depl. P.5.

receive FREE self-adhesive labels — — ST

!l apian MOMET
ALOG ol gwer B0 il o] Soseis
A5 BUTTOMATIC

uaian 355 . % covering the vears 1975 through 1984,

Peel off the vear required and place

on appropriate PM File Box and SOLAR PANELS

you'll have a very valuable, convenient

and attractive reference library, FACTORY INVENTORY REDUCTION

1 File Box, $2.95 SAVE 50% + TAX CREDITS!

2 File Boxes, $2.75 each FREE SOLAR TECH INC.

3 or more File Boxes, $2.50 each BROCHURE BREEZY POINT, MN 56472
218-562-4023

PM Indexes for
the years 1975-1982

are eref 3 A& Business of your own,

Earr mhiie you oam o home Mdora of acks 0 gas
SEI0NS. incong fma, gl e seracng. W BROw you

Find the answers to your shop, home VIR, Bini s vt Y00t gl o A8, W)
and car problems faster than ever. Wirie for foider o, P and Tree bores offer

Thousands of entries cross-reference
the articles that have appeared in PM
over these yvears.

ORDER BY YEAR! Price for each
index is $2.25.

ROPIE Y B

W B D
WD AT HOME & B YO DR BOEE

FOFULAR MECHANICS o EaTalLE Mt a1 T
Nevar again will you be using the Box 1014, Radio City Station, S
wrong gas for the New York. NY 10101 | \ cLoexmaxens
K5 wrong machine, Popular Mechanics bs & publication of Hears: Magazines, u INSTITUTE
;ﬁ'—hs Manwfucturing Corporation T e S T L T

£ _d G B &5 = Burgean Bay, W BEI0E o pETE TAZ-EREN PDFULHR-MEWNE , ‘}EPTEMBER |'?'83 ]Hq
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vour new log home. At no charge. The

ETE jor log home manufacturers ¢ gE
vou a substantial fee

Linpoln Logs features a variety ufheauufu[
standhard plans. But if none quite fit vour fancy,
send us :51-:f-|rh of what vou want and we'l
quote a custom designed package. No charge.

Despite our free service, Lincoln Logs sill
fearures a lower totl erected cost than am
other major I Iy rer

Whether vou re interested in 2 new home or
an addition to vour current home, write for
vour full color plans kit Send vour name,
address and telephone number, with check or

maney order for $6.00, 1o the address below.

Or call B00-833-2461 (in New York Sute call

518-494-2426). Mastercard and Visa acceped
Exclusive Dealership Territories Available

s g e

Lincoln Logs Ltd.
16093 Riverside Dnve
Chestertown, NY 12817

£ 158} Linculs Logs ad

SPRIE DT (T AD

R fiGn maenianance CONSIuCton heating an
Fl condiomng aogecations. Send for FAEE FALTS

awe
dadrani

o

=
“~-. [ | Elweiricisa’s Schot, (AN
{ | 6C5 Carier, Saramian, P4 13514

Jloear g

PROTECT YOUR PROPERTY!
Finadly avabiable! A o Goe do-il-ynouned wirdow foling securty
kil designed especially i smulale the appearance of 8 oroles-
SOl BBU syshem, The kil comlains high guality burglar
ala tapg rg &1 hardwang Snd 10ois 1o Secure 38 aver
size windows plus: sasy-to-ioliow mnrwhmi*mm?r:
Tesr el PDITHE e rie!

Sang! checi o roer ko 51085 5200 nd o
Ny T ﬁmy handing
PuCL BOX 81
WILLESTON PARK, ALY, 11584
KYE renicemin sod sa'es i

BUILIy
A
BOOK BACK
TABLE
Dispiay your favorile book
or other art ohject on ths
umguely designed table.

Three 287 1 36" biue line
prints of half and full scabe
paris and assembly drawings

with & packet of
comsiraction insirsctions:

POSTPAID.. ..$20000 LS

Send cash, money onder,

check, VISA, of MasterCand,
APPLINIQUES
Dhepi. BA, P.0. Box 510
Big Spring, TX 79721

TABLE TOP: 1™

X 28
TOP CAM TILT 12°
HEIGHT: 28"

NO INVES

Aur your own prafitable ‘shoe store’ business from home in spare or
full tima, We Ell'flt you—FREE—complate Staring Kit that makes
you $ 21708 EXTRA sach moni for just 2 essy orders o day. You
teatiwre J50 fast-selling dress. sport, work shoe styles for mon and
women. Air-cushioned inzoles. and 75 years of shosmaking mﬂ:
manship! Sies 4-18—widths AA-EEEE Draw on 500,000 pa

siock. Earn prizes. bonusas, shoes for yourseif Aush pun:lrd Fur
your FREE Startng Kig

yTMENT! INSTANT INCOME!
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Via Satellite
STOP LOOKING!!!

e have i sl

14 1L
SATELLITE cuaPLE! ETVS
Das

o offer exc

gned o allen
in Sateilite TV viewing.
YES! Dur BOOK h-u it wll. Eq:uutl. Photos,

Roll Top Desk Plan

FULL—&!ZE FLAH includes instructions for
mf tambour roll top with

lhelf b-t 2 pull-out manuscript
boards & 7 drawers, two with suspension files.
Full size templats for tambour is included.
Size is 21" x 55" x 48" high. Price s $12.50.

ARMOR PRODUCTS
P.O.Box 290, Dept. C, Dear Park, NY 11729

w«POOR ENGLISH

Holding You Back?

on—on tha jeb
school!

Spaak. Write and Read like 8 wall aducatsd
and socially—even H you never fnished

Slop thase ambarrassing mistakas In
English—in ondy 10 minubes a day!

"SPELLINE WIZARD" Seclion

Spell any word pertectly” 203 otien masspal:

o wieds. irouble spobs te awsd Spesing
icks' memorise quatkly!

M you C3' BEDrESS OUT A04as propey your boss, Iriends or swesthean
ay AEver redkre your bue inledigence in only wotks. The proven bMade
Simple sefl-teacheng book greatly emproses your gramma, punclualion
vicabulsry and pronuncabon! Sosak. weile and read betler Be istersd
i whder'siood, iespeched and conleden Sampia bps No bonng Study .
Helps pass owil Sennbe, sChool, and b esls. Send §9 95 pigs
G5¢ Iod shipping 30 day Money Back [Fail ]
VALCOPDwpt. ESZ, Box 201 New Fochelle, NY 10802
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JUST ARRIV

- 1 “I" “ .
L‘-qmru'ﬁ 19 1o shamks. Iudlul-qhilﬂ:ll
12-Tood 544 61 oast 295 now
14-Toel Sed BL ool “I26% now up
Save Even More. Dol oty fow s

Twa ¥38 Sels [Limcind Time] . 58
fpeary Black Guaraniee. Aod 7% o shipping
i oiders Jdd % Lo Export anters add

\L5. SURPLUS CENTER. Dept. 503
M5 Camden San Antgnig. Tesas 8215

LOG SPLITTER!

Only $49 95 plus 58 p & b for
adaptabls cone, or $99 95
plua$10 ready-to-attach to hul ol
car or ghi truck (specity wehicie | Pa —
gend 6% sales tax Frée info —sand glamped

self addressed enyelope Good Products,
Aoute 3 Box B8-A PH, Kulziown, Pa. 18530

Splis
EASIER B FASTER!

A S A S S SRS S SIS NSNS N
Drill Bits by the Pound!
High Speed Steel!

Suerplus Bits - &l Mew or Sharpened
Al Lt 30 Bits + Mice Assosiment « Popular Sises

Omly 512.98 plus $2.00 Postage & Handling
The Dhtfitiers - Saite 156
FOTLTC Hiway 00

WA BROG.
Srecd i Friw es ot Langrs o Sermed #3106 o Seacrgike

Lymawoad,
‘\‘\“\““\‘\‘\




A Barn For Your Back Yard

OUR WELL-DESIGNED YARD
BUILDING PROVIDES
HANDSOME STORAGE FOR
YARD TOOLS, POWER
EQUIPMENT AND GARDENING
SUPPLIES. BUILD IT FROM
PLANS YOU CAN BUY.

Your local lumber dealer may have
factory-made sheds on display.
Many versions will fulfill the storage |
needs you have - but none will match
the “down-home" good looks of the
PM building. It provides sorely-
needed storage space for large
equipment and hand tools, and a gar-
dener's center for the family “green
thumb" - with attention to design detail that is sure to
make this building the hit of the neighborhood. There's a
bonus too: Ours has an upstairs loft. To provide extra
headroom - without using additional lumber, the loft floor
is dropped, suspending it from joist hangers at the front
and resting on a ledger strip in the rear. The basic
dimensions are 12 x 16 ft. This permits economical use
of building materials.

HOW TO ORDER PLANS

The plans for the PM Back-Yard Barn consist of four
17 x 22-inch drawing sheets, a delailed instruction
manual and a materials list. A single set of plans
Is $10.50 (PL-1278). If you need a second sel to
file for a building permit, two sels can be obtained
lor $17.50 (PL1278-A). Send check or money or-
der to Storage Barn, lar Mechanics, Box
1014, Radio City Station, York, N.Y. 10101.
Please allow four weeks for delivery.

(PL-1716, $3.95)
STOWAWAY PICNIC
TABLE is clever
one-piece design that
folds like scissors for
easy storage when nol

"*m

EASY
TO BUILD

SEND YOUR ORDER TODAY!

Make Check or Money Order Payable to Popular Mechanics
Piease allow three 1o four weeks for delivery

POPULAR MECHANICS
Box 1014, Radio City Station, New York, NY 10101

Poputar Mechanics is a publication of Hearst Magazines. & Division of THE HEARST CORPORATION

MORE
SMART
IDEAS

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

enjoy.

And best of all—we offer a special and unique
service—photocopies of past PM aricles.
You'll have fun just browsing through the
approximately 900 different plans and projects.
You'll find our GREAT WORKSHOP series
listed. Also our SHOP MINI-COURSES. See it
all in our new POPULAR MECHANICS
PLANS and IDEAS CATALOG (#1700). 51.00




These 3 BIG DRAFTING
B I(I:I'S included ...

when you train
._hm"'l" [

)
:Er.m"

with us for a

"WONDERFUL
A" JOB IN
MDRAF‘I‘ING

\ h.jl, |_|m-n. hrl"{r I:l|_|II ! c'q\n 1
think vina N ever find a job

i ad orh:ﬁ gives vou more satisfaction
that you are making a big

cor ribufion 1o Vour community
This home-study plan was designed
1 help }wmnm-&gl 1 ]r-|b. with seCuUnty
anid prestige & drafismen. It's
easy with our exclusive step-
Ty -step instrpction
Everything shown here is
included wath course
RUSH COUPON
Mall coupon far FREE “DRAFTIMNG FOR FREE K'r’
CAREER KIT", Drafing Aptitude i
Test Geaduation fram this coursa
doas Aol meuns [hal you wil
g8 B jobn To lind oul Row oue
graduates have done, send for « - 1a k
Survlry showbng employmant --’ﬁ LN PTJTUDE
sucoess of Cur graduates T Ry TEST
m—

i '1.1{1'.-1:'?.:.:‘ T!I .
pRAFTING

EComars by tioms Sruty | ——
| 4ORTH AMESICAK SCHODL OF DRAFTING. Ompl. FROES

| 4400 Campus Drive, Mewparl Beach. CA 52660

I Rush “DRAFTING CAREER KIT,” including falder,
1| Aplitude Test & Drafting knstrument — ALL FREE!

| MAME DE

| soRESS
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Build this beautiful
Dome Home
by yourself!

Enjoy sup-ur nﬂnrdahla pa'fmants
and low energy bills

Sawe up 1o 60% on building costs and up 10 50% on
utilities Beautiful Monerey Domes geodesic home
kits are exiremely energy-etficient. unbehevainly
strong, earthguake resisiant, and easy [0 assemble
Mo spacial 1ools oF skils necessary, Qur unique,
patented buitding system makes home construction
@ reakity for the noviee

Monteray Domes pre-cul. colad-cooed shell pack-
ages start ol 33995 Modefs up ho 3500 sq. A

Send for our eaciting color Catalog & Plans Book
over 50 faci-filled pages of beautiul allordable
homeas

Wirile today' Monterey Domes, inc., 1760 Chicagoe
Dept. 80-8, RAverside, Calil. 32517

S S D -
O Rusk me your 90 page CATALOG & PLANS

BOOK. Enciosed is $5.00, postage included,
I L Alsosend your ASSEMBLY MANUAL for an addi- l
Honal §5,00 l
HAME
| avoress I

CITY. STATE. ZIP ___
Mail To: MONTEREY DOMES, INC,
1760 Chicago, Depl. AG-8
Riverside, Calil. 32517
L ¢ & N _§ B § _§ | _

192

LOWEST PRICES On
Log Splitter Components

2-Stage Hydraulic Log Splitter Pumps

* VIEMG-HOUDAILLE. Larger =
pacity bydrovlic, 2-11008 pempt for
eter cyche Fevery ondl for e with
lorper rylraders. Mesde bearings,
ot hordensd gl clegkeas
refation | laing shedr | Mgsimom
predden 2500-PSI, Migh peclarm-
ool wnlgading voler, feversn flow
i whoy

ITEA 51054
wd 11070

& FEM %-118% - - 13.2-GPM ot J500-RPM
N part 200 HPT, OUT part W02 NPT, shals
dom, 1727 Use with S-HP snging. 817
B A N ]

PEN. Liscln

$147.50
$159.50

= [TIM %010 15.2-GPM gl T500-RPM
Wi with §-HP sngerw, Ofher ipsch. 10me o
ohove. | N1 Bs. )

& MW 11T Tk -
G o DO00-BPM. IN pari
1-5/8" UM SAE D-ring. DT
ot T-5(T4" UN SAE D-ring
Shelt SIB" dem. e
with [3-HP pnging. B0

b i i e

amenn S241.50

24" Stroke, Dbl. Actg. Splitter Rams
r'r‘_

> e m—c————

F OB Lintola

$129.95
$139.50

Send $1.00 For 124-Page g
Equipment Catalog E

[ { Vaw Can Brien Birect Froem Thia dd 1
L= cunTibONE: | &0 | 4744364 .‘}

SURPLUS CENTER
g Dept. PM-033  Lincoln, NE 68501 H
L | .

* i ROed-34 0 o BA0R" bera, 10T MPT
pants, 10727 d rad. | 45 Wi, |

= [VEM 9-030-244 & porw, 170 NPT pawris,
1000 o redd £ 09 e |

Rocking Horse Plan

Build this all-time favorite, Size 25 x 36, Full-
size plan B accessories kit available, Kit con-
tains vinyl & foam for padded seat, fur fabric

for mana & tail, ri 1&; & vinyl for bridie,
PLAN—245 ... $6 Gatu.log . $1.00.
HA KIT {mmrhs unwi ,,,,,,,,,

ARMOR PﬂﬂﬁUCT‘S
P.0.Box 290, Dept. C, Deer Park, NY 11728

ELECTRIC

SCOOTER
$798%5 complete

BUY DIRECT FROM
THE FACTORY!
Fraedom lor those
whosa ability to walk
is logl or lemitesd
Write to:
STRUCK CORP.
Dept. PMS35
Cedarburg, Wi 53012

[
ALL NAME BRANDS
Video s VCR & VHS & BETA # Telephones
Home Computers » Car Stereos 5
Video Tapes » Televisions = 7.V, Games
Accessories = ETC. .

FREE 32 PAGE CATALOG
WITH PRICES!
LOWEST PFIICES IN THE USA
GUARANTEED!! .
Send 52.00 to mvn'gostuge and handling ©

To: HARMONY VIDED
Dept. PM-9
2357 l:n-n-w Island Avenue
Brooklyn, N.Y. 11223
or for immediate price quote call:

e ETe B00-221-8927 Ereat

A magarine for both novice and
veteran bringing vou over 73 project
plans per vear.. .for building the best
of Early American, Shaker, English,
Comtemporary  furniture.  clocks,
tows, lamps, gifis and much mare

ALL FOR LESS THAN 20¢ PER PLAM

PLL % Regular articles on shop tips,
jig-buibding, finishing  rechnigues
and money-making ideas.

L L
Formgn Hates 1 year—-514 !JU { years— 526 00
(Plpase make payment in US Funds)

The Woodworkers Journal

PO, BOX 1620319 NEW MILFORD, CT 06776
MAME
ADDRESS
CITY STATE _Aap

Wi eriiier v Bk B oo v evens vt e

STOP ] for SMALL mechanical purt"s.1

Foa 1 B2
TEPep. ptumil

Gimnk naw TEA pags 308 sl
In-lunn ower 3400 inGh and matdic a
B pars Timieg Belle guileys, chain deives goam. 4

W IO spend reducart. counings. Shaf beanngs, | KR
. lnssisers sic ‘or Snalding, rug.lnnq_ rr.pnnl.r.g any ¥ u

pmall mching, &g, Lerk prices

CATALCSE 757 i jusi 53 ah FH:IE‘."P!IEI

l

STOCK DRIVE FRODUCTS, DEPT. A

§5 SOUTH DENTON ANE , MEW HYDE PARK, W.¥ 11840 :
’} FREE WETRICANCH CONVERSION SLIDE RULE INCLUDED 48

FREE CATALOG!

iDulslanding How-To, Electronics,]
{Computer, Aviation, and ﬁutumutwa.
tbooks! Civer 700 titles. ;
: Dopt. PMX-93X i
{ TAB BOOKS Inc. Blue Ridge Summit, PA 17214 |
L -

BASEMENT T

FLUSHES UP To Sewer or

No Digging Up Floors—Installs Easy,
Write McPherson, Inc.,

Box 15133  Tampa, Florida

WODDEN TOY PLANS

masde eamy. 1B complite
Q mumlrﬂ

u.ﬂn book. Shovel &
|ht:|.' 'I'n.bcl wn}: Caompressor shown
d.lmlmmll‘m step by
M"‘“W’ﬂ“' u.ru nrd.ﬂ?repll.d Ondy §7_15
CLAYT'S FLANS, P.O. Box 1056,
Jupiter, FL XM&8-1056,

'L.|1u|r|.|.|l1

POPULAR MECHAMICS = SEFTEMBER 983



MAKE MONEY_

Boli a H#GNI.THH: Kit s u-galhl:r inrl o ood jobs for axtra
cash, Thousands 206 for oading. dozing &nd gardaning
* CATALOG of Kit comstruction gnd uses - 51,00

+ ASSEMBLY MANUAL - 57 00 [efunded on any purchase
STRUCK-KIT, Dapt. P Cedarburg, Wi 53012

(" 2nd MOST IMPORTANT \
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

MOLDER-
PLANER

Almost as basic
s Yyour saw . . .
molds, planes,
rabbets.

From $430

* Master Charge
+ VISA

FREE BROCHURE

WILLIAMS & HUSSEY MACHINE CO.
Dept. 17, Milford, N. H. 03055

(6D3) 673-3446

mm“ll

Cuts water heating costs
year round

» Save up to
5250 in 5
years

& |nstall it
yourself in
10 minutes
— no gas
ling con-
nections

s Schedules
thermostat
for maxi-
mum hot
water only
at peak use timas

= Qualifies for energy
tax credits, where
applicable

* Full 1 year limited
warranty

&2

Send check or money arder far
$69.85 (includes shipping and han-
dling) to: Qwatarback™ || Offar, clo
United Marketing Services, P.O. Box
725, Dept. 329 (09, Lubbock, TX
79491, Wisconsgin residents add

5% sales tax. VISA, MC and A/E
accepted. (Include card #, exp. date
and signature).

with a WHITE'S ELECTRONIC

MIMERAL/METAL DETECTOR

, Jowniry, colns,
Malsl

‘s Insirumanis debect
other velusbies and I's dalmc-
Iy ¥o snjoy. Models

L1 for the whols
msnﬁmwum

WHITE'S ELECTROMICS, INC.

1011 Pleasani Valley Rd., Swest Home, OR 97386

FOR THE MEAREST WHITE'S DEALER
AMND AFREE CATALOG CALL TOLL FREE

1-800/547-8811 (TR

Now Save 20%
on a famous
TROY-BILT*

_‘,i."';

Just
ONE HAND!

“‘Off-Season’’ Savings now Iin effect|
Right now is the besi time ever to learn
sbout the amazing TROY-BILT Roto
Tiller-Powar Compostar...tha ''break-
through'' machine that’s allowing anyoene
—of any age—with any soll—to easily
have & fabulously fertile, productive
garden! For free complete details, prices,
write today to:

TROY-BILT 102nd 5t. & 3th Ave., Troy, NY 12180,
Ln 1963 Garden Way, Inc.

TROY-BALT" Robo Tiler-Power Composiers

Dept. ATATE

102nd SL & 9th Ave., Troy, LY. 12180

Piease send the whale wonderful story of TROY-BILT®
Role Tillers including prices and OFF-SEASDN-SAVINGS
now in effect for a Bmited time.

Mame

Address

City S
State Tip

1 Satellite TV, Inc.
P.O. Box 3108, Dept M- Dalray Beach, FL
33447, Send yiur REFERENCE inrai1.as
nhis. §3.85 sh L Wi o cal
;:“r 24a-nour G, Eﬂ. ﬂmr LIMIM:??EHEN*I
ame
T T L s

(48 INCH DISH) ﬂTELLﬁ'El
™ EGMF‘LETE AECEIVING SYSTEM.
ir's finally arrived. THE 4-FOOT
COMPLETE HOME SATELLITE TV SYSTEM
tennas. Receivers. Sources. Pholos
% Our BOOK takes the mysisry out of ssbiellite
\technology. The prestigious Mass Inst of
» 1 Tachniplogy, WS Amiy, Navy and libraries
)l._. o worldwida N pmh-u‘ Gar BOOK I
- - R . . -

MADE Self

EIMFLEM Teacher

New Short Cut Math Skills in Only Weeks
=10 minutes & day ...for Higher Pay Jobs,

Pockel "Malh-Wizard™

BOMLUE! with Math boak! G=1 1he Fagh! Angwers
Farsl Withou! Paper or Percd’ Comvert Irachioms
g decihids, pErCefiliGEs dnd rEvEnE Dl
oater fough mal probiems sohad i a pity!
One volumeé contans all
subjects—arithmetic, alge-
bea, geomietry, iigonometry
Ihrough caiculus. Tackle
any malh poblem even o
you never linigshed high
school, Basic and advanced
math taught in terms of
evaryday experignce. Chear-
Iy presenied stap-by-step ping. 30 day Money Back
and iiustrated. Learn theory Guaranies,

VALCO - Dept. 871 * Box 2012, New Rochedle, NY 10802

e g T T Y
“h‘“ﬁ‘h‘lﬂ 'HL

.p S, L Th g

"\
and practice from “scratch”,
“brush-up’, of referenca.
Summary makes review
easy. Trach your progress.
Calch esmors instanily. Pass
civil sarvice and pob fesls. A
musl o all office, sales, in-
dustnal jobs. home finances
Send $9.95 plus 95¢ lor ship-

—

POPULAR MECHANICS - SEFTEMBER 1983

OW TO USE A COMPUTER

Train gt home in fime! Na previous
Experiamee I How you gan laam
it alll Compuler programming...
COmpulEr .i.p_ﬁllv_:ﬂ'nﬁns. . computer
i games..averything you ever wanted
| 1o know aboiwl computes operations
Use hundreds of programs already
g available or wrile your own.. budget-
ing, real estate, bookkesping. ex-
" penses, inwesiments, interest, faxes,

shopping lists, vacation planning. ad-
L dresses, phone numbers..ewen hor.
eign languages and graphics. Ex.
perts explain sverything in eagyto.
understand langT age with step-by-
stap directions. Timax computer in-
cluded with your training... plugs in.
3 io any TV. Send for 1m !al;ta. -a-

Rush free facis hDW | GEH leam I!-'I!ll'l'hl.l Mwm-nﬂhﬂ

I
|

programming and operatian al home in spane lime. I
[ e e i e S = L] I
I [T T I

" CLIMB

with Super Step

&
£

-

" T

of
i

Sﬂﬂﬂ-mmﬂ Joggng Creing

s §99.m

Pao Shock
Ponabila

Ank s Waights
Included ;

|

Adpasiabie Heaghly
Lose waight fost
Sats up N seconds
Bt to last

r—_— -
SUPER STEP

100 Crange St
‘Witminghon. DE 19804
[Decar Super Slep
Plegse send me ___ guality Super Sepis] ab you
kow-price of 599 00 [Prs 541 00 shipping and
hongling e whit]

Chack One PFaymaent Enchosed
Charge this purchase o - VISA,

| O AMERCANEXPRESS. [0 MASTERCARD
For faster sansce call TOLL FREE 1-800-441-7098

| tome = -
Address
e
Sate _Iip
Account®
Expy Dnate




THE HEAUYWEIGHT

BUILT FOR THE PROFESSIONAL / PRICED FROM $189

The Heawvyweight is entirgly American-made with top-quality
materials and construction. I1's priced for the hobbyist,
but tough enough for the professional wood worker.
A 112HF motor with four-step pulley provides
power to spare for lurning, sanding, grinding,
butfing and drilling. Accessories
include a compiete tool
turning set and
d face plate
and sanding disk
for outboard
turning.

12° Wood Lathe
Ground steal ways.

100% American-made.
Cast fron head & tail stocks.
52" lgng; 38" between centers,
Sealed ball bearing head stock.

Free brochure on reguest

WILLIAMS & HUSSEY MACHINE CD
Dept. 51, Milford, NH 03055
Toll-free; 1-800-258-1380 In NH: 1-673-3446

&

-

q Log Splitter Valve
For opan cenier sysiams, up 1o 18

GPM 0 3000 PEL Has Sdpustabis relisl

" valve Fealures spring centened_aulo-

\ mMAatic kick back b0 nsubral, Bult-in

‘-# ralial wibve povis. 5 mur and outlet,

' ¥ wmlun-g port. #2020

l.'ll #
, 28 Cant Iron

Lﬂ"iw- b . Lowas! Price Ever 116G PEI until rmm pmuu-u- in

155 Ton Low or High * Avsilabie in oiher profi: the 155 Righ  nggdad Kicks dlown o bow GIPR s up 10 2500 P51, Rl rand

|8 whowi i photo, 347 stroke, 2-858 ge pump, haavy duty framra rotation, can dsrect couple i 5 HP+ 3600 APM ma: w0t

& HP, 8" wdgs, B fubs. Datent valve optional

HOW $860 A £1400 Valve NOW CLY S1oe

24% Ton Low 10 HP angine, 57 cylindsr, 247 giroke. 127 tires, 136 GPM EE50 PSI use SHP- #1043 .. ... ... $135
auto datent valve ard heavy duty H-Baam frame 16 GPM, L with 8 1P+ #1015 . 156
HOW $1389 A 51000 Vaive = T2 GPM, use with B0 HP~ 81T . e i e o
Theee Foint Hitch Splitter  This fils class | _._jl.,'# . ol Values —
and 1 |rm:1nr:m:n-¢lmt F Iﬁgl. uh? R L Pﬁ: with one year *‘m
MoHEnE, shide, C r moun ¥ WATAALY. -
PRpET I A T g g T e T
.
"Wu‘"'i*a”g g 5+34" 2 shalt #908824 .. T
5 HP Tocumsen, 4= ahaf w0l #E0ST. . B142 B St & ) !
aCul T . populer o Eplsibers ‘Welded Tes c-,--n-c:m u
10 HF Tecumssh. cast iron sieeve, 17 shat, #6010 . §Eaa A=, 19" ahafl mmp “ FEPTIOTNE 1 | - |
10 HP Tecumash, cas iron sieeve, sloctnc, $60101 .. §285
14 WP Tecumseh, ail casi iron. 14" shall, elecing S418
16 HP Tacumash, all cast iron. 1'% shalt, slecinc & rope $439
BHP Tecumsan, 1= 1-532 ipng shall recosl, #7060 ., §158
THP Tecumsah, %" =3-5:32" lang. lits John Deers, -'.'ummn £
B HP Tocumsen. secoil, 17+ long shal, eros2 ... g10s  Homellte Chain Saw
10 HF Tacumaen, recail, 1°=3-5.32" long shatt, cast Supess XL-825, 20" Bar
iFEn Sleen P TR an 0 Sy e e R §210 Lt Price $803.00
TOHP Tecumssh, slocinic, 173 4 “long shaft 870101 g268 BALE PRICE UNTIL OCT 15, 1503 43408
PUMP-MOTOR
COMBINATIONS
fincludes Motar, Direct Couple Brackst Flax Cou-
plang, plus 2-Stage Pump)
5 HP. Tacwmseh or Briggs « 11 gal pump . E2Z78
Send $1 lor 96 page Super Durable Tarps!
Discount Catalog. mr&': rot-proc. ngnmn-;m poly-tarpaulin L lor ground
o, campeng, hunting. Sower wood poes. Wash-abile, brass
BEEme _ - - —— platnd holes every 3 oh 8
#1770, 6B . 54 FITTS, 1820 . SI6.75
Address - BTN 6,85 #1776, 203 . B50.00
#ITTR, Wr=12 S10.T4  #1TTE 3050 ... 566.00
Gity ; _ Stete . Tp _ WITTA 220 $20.00

You can grder direchly fnoum fhs acf §12-894-8310

~AMAZING =~ KNOW WHO'S COMING

SCIENTIFIC and ELECTRONIC Vehicle Announcer
signals arrival of
T DEHCEE —t strangars of frignds.

No unwanted sur-

prises. 5195.95 unit

includes underground

sensor, 100 H aof

cabie and (mberigr contral.
Shipping 5450 MN Res. 6% 5.T.

PLUS PLUS INFRASDONICS, ULTRASONICS, ENERGY, MASTER CHARGE

CHEMICAL and PERSONAL PAQTECTION and SAFETY
E\rma SEND §1 for catalog of plans, kits and complet: WIsA
INFORMATION UNLIMITED, INC. ALAN
P.0. Box 716, Dept. M8 Bax 473, Maniato, MN 56001
Amherst, N. H. 03031 | (507) B25-T21 —'--....____n

-
-
=]
<

OLT A.C. GENERATORS

Special price while They last. Up o 50% of. 60 cycies, 3000
watts, Wi, 27 pounds, 5" = 107, lunbeh drivan from car of

SRl By Bl Sivock sty i i ail
s TRBK RS A OO O DT Bhan
giral pEits. Plud todls and
woodsbowes, Ware 5 any
Pl and FL Free 32 page calslog
Wende  Catalog olfice
Box 15129, Dept. 81803
Sacramento, CA 95851

OB LML S S [

At Last & Now Amaringly Simpls
GAS TURBINE

JET ENElNE
ﬁhm-ﬁ 'M" T

Siggrgaming Mﬂlﬂ hwhﬁl Fl=] IIJ".. Ii-t

lllrhllll-im " matal
A een -I'ﬂmilll'.:

L g *"-“*'."-.'t-'
SAVOY SEIENTIFIC umi‘wlﬂ m*’*ﬁ:.

B_U_ll.l} THF& TRAILER KIT

16", For personal Lhse or Rﬂiﬂﬂl Hiray \.ﬂl.l.lrgI
stesl precut TOCO B
s Guairaressd Haul
hay. cars, f(ractar,
B fnmght, etc. Sand 53.00
' far Brochis, mstosting
iy 0 ideas, parts cataiog et

THAILER HAKEH 1228 No. Jefterson

anl, Texag 7| Ph. 214572

TRAILER FOR THE "80's—Burro Travel Trailer
kil sleeps four Under 1,000 lbs. Fiberglass
Raady 1o tow. Finish inlenor andy, u‘-l'f1Eurrn
Pai-8 14143 215t Avenpe North, Plymouth, MN
55441, For Tull c
handling

algr calaleg send 53.00 1o cover
Rantal Dpporfumnes

Use
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CLASSIFIED ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Kathy Cusumano, Classified Service Manager
Hate: $5.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The naxt available issue to place an advertisement in America’s No. 1 Classified Section is NOVEMBER. The closing is SEPFTEMBER 5th.
Send remittance payable and crder to Popular Mechanbcs, Classified Departrment, 224 West 57th Strest, New York, New York 10010,
FPleasa indicate Heading under which ad is to appear. As a consumer sarvice and in cooperation with our mall-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaine & register of such mail-order advertisers containing their complate names and street addresses.

Advertisars using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send descrptive materdals with your request.

AUTOMOEBILES

BICYCLES, SUPPLIES

COMPUTERS & SOFTWARE

BUPER mileage carburators! Fres repor. FME, Boo 30682,
Amarilla, TX 78120

AUTD - Care 38 Easy Chemical FORMULAS Money-Make
Save-Money $10.00. HLYBA, Box 420154PM. Miami, FL
332420154

QLD CAR FAMS: subscribe 1o HEMMINGS MOTOR
MNEWSE, world's largest old car markedplace since 1954, Over
45D pages of ads sach month, crammed with fhausands of old
cars for sale—plus paris, literature, restoralion shops and
rmore. Only 515,50 for 12 geant issues. Subscribe to the ‘bioia’
of old car nuts today. Send 10: Hemmings Molor Mews, Dept
14H, Box 100, Bentnington, Vermont (5201

AUTOMATIC TRANSMISSION And DNESEL Fual Tank
DRAIN PLUGS For .M, and Impart Cars — Patent Pending
Kits $21.95. Box 535, Poolesville, MD. 20837

SAVE GASOLINE!! Bypass polistion dévices - - sasly,
reversibiy| Posco (3B-8), LaGrangevilie, NY 12540

BICYCLE SUPPLIES. Bargain Catalog 51.00. BIKERY,
PN, Box 120899, Costa Mesa, CA 92627

FREE Timax VIC-20TiGG-4A Commodore-64  programs!
SASES catalogs. Inexpanshve! EZRAEZRA, Box S223MS,
San Diego, Califorrsa 82105,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KART, MIN-BIKE, MOTORBIKE PARTS. Ties
Clulches, Molors and Complete Carts and Min:-Bikes at Dis-
count Prices. 312 Hp. mators §106, 5 Hp. 3130, Sand §1.00 for
Booklat. Marthem Hydrauscs, PO, Box 1219, Depl. 90903,
Buamawdla, MM 55337

GO KARTS, Mnibias. ATV 3. Kils. Pars. Loweas! Prices.
Catalog %2.00 RAefurdabla. Kart World, Dapt. C. 1488 Manlor
Avp., Penagalle, Chio 44077

TRIKESTER—THAEE Wheeled Two Place Side By Side,
VW Pawared, B) MPG. Semi-Enclosed Body, Smmple Const.
Infarmation Peck $2.00, Plans 525.00, P.O. Box 1942, Bonile
Spnngs, Fla. 33823

HIGH Milaage Carburators, Free Daetails. Box 89, Draper,
Ush B4020-0685.

QUALITY body parts, metal replacemant panais
Catalog 52.00. Doc's, Box 10035PM, Minneapolis, Minnesola
55440,

BUILD Your Own Engine Lift, Sland And Baearing Press
Plans $2.00 Each. JR Designs, Box 266, Wilmot, W1 53182

RADIATOR SHUTTERS, Autos. Trucks. Faster Warm-Up.
Increasas Engine Life, . Heater Oulpul. Plans 510.
Raditech, 2516 N.E. 188th, Seattie, WA 58155

OUICK Check lgnition Tool Used, Approved By Masier
Mechanic Does The Work Of Expenswe Electronic Equip-
ment-Gaves S55-Mo More Tune Up Guess Work, Comglele
Instruchons Pius Yaluable Tips. $5.95 Plus §1.50 PAH. M-L
Products, Box 754, Hannacroo, N.Y. 12087

SECRETS OF FANTASTIC GAS MILEAGE! - Details
FREE! - DynaTek B3, 720 Jordan. FRocklord, Ilinoes 61108

TRIPLE Gas Mieage Poassitie!! Simphe, Easy Mkmim.
Laam More. Write Today. CAM, 323 Franklin #804 C262°E,
Chicagn. 60605-7005.

HUGE Savings - Sanple, o cos! ways 10 cut aulo repair bilts
.. . Detaily $2.00. Baftes Car Care. Billings, MY 12810

AVIATION, HANG GLIDING

CHOPPY uiralight single seal helicopler, Simplilied con-
slruction molorcyche enging. Informations $3.00. Polynowa,
Box 870 “M°, 5L Remi, Ousber, Canada JOL 2L0

DESHIN Budd Airplanes, Hang Gliders, Senplilied Publica-
tams. Brochure 20¢. MeCoy Arcral, 12820 5. Figuerca. Los
Angaies, CA 30061

63 ULTRALIGHT AIRCRAFT PLANS! lllustrated Catalog
$5.00. Aerglun-M, Salida, CA 95368

SPACE & ASTRONAUTS

ANTIGRAVITY Propuiscon Devicel Free Brochuee, RDA.
Box BTINM, Concord, NC 28025

HEWEST Ideas. Mscrocomputers‘Managing Newsletber,
Detais: Large SASE pfus 1.00 {crediled-grder). Cox Business
Servicw, Dept PM, 2727 Canterbury, Springlieid, ORE.
AT4TT

LEGALLY TRADE SOFTWARE for all mecros and vidao
gamas. SOFTRADERS INTERMATIOMAL. 1610 Shomakes.
Murphysbarg, IL 62966, (618) 6874738

THOOAA owners. Send hor fres lis? of faw and exciling, iow
cosl software. Dynarmee, Box 124, Hackgwiba, NUY, 11804

FOR the Latest Microcompuler Hardware, Sofiware and
Supphes at Competive Prices. Sand 52 (retundable on first
ordarp fgr ower 500 Hem Catalog. J. POWELL AND
ASBOCIATES, 104 E. Monroe, Blgomingion, IL 1701

SOFTWARE for Atan, CEME, VIC 20. Free catalog of adu-
eational gamas, word processing, spread-sheels, business,
#ic. Komputer Konsullands, P. O, Box A, Lake Grove, NY
117E5. (518) 981-2925,

UNDERSTAND YOUR COMPUTERI Friendahip | based
o understanding. Your compuSer can be your best frend.
CP'M Samplifed. How-to book. $20.00. PJ Fox, Box 8151,
Balboa ksland, GA B2662

Tig4A MOON TRIF Animated Graphic Program on Cas-
sette. Gusde Module Through Astrodd Bell Then Land on
Moon. Speech Synthesizer and Joyst Capabiiity. $12.00 Post-
paid . . . JAG Software, Box 2225, Ocean, MJ 07712

TRS-80 COMPUTER DISCOUNTS. Lowes! prices any-
where. Free price list. RAedio Shack, 1758 M. Delsea Dr.
Vineland, KJ 08360, BO0-257-0426.

BOOMERANGE— INCREDIBLE RETURNS! You can do
it Exciing span! Order FREE CATALOG ioday
BoomarangMan, 306 Park, Momroa, LA 71201

HOVERCRAFT

AERC-CAR Amazing Hovercrafl built gasity with onginary
ools, Lawrmowsr éngne power, Cames one man plus. Hov-
&re, Mg lorwadd, backwand. Sidewiays owsr land Snow wiler
Complete construction plans and brochune. $9.85. Asro-
Projects, Box 5118PM, Clinton, New Jersay DRES0H

CHRYSLER 400 VB GETS &5 MPGI! Learn How 1o Builg
your YAPOR CARBURETOR. Send Stamp. KMIESS, R2PM.
Bowing Green, MO 83334

STOP PINGING. Save. Froven Octane Booster Formulas
5405 Beep, 13433 M. E. 20th, Suite E331, Badavua, WA
8005

AUTO SUPPLIES & EQUIPMENT

PARTS: Army Jeap and truck pars Spars Parts &
Emw Ca., PO Bax 781, Laxington, HKanhucky
40501-0751

ALTERNATOR Generator Rebuiding Book.  Price:
Hadelund Enpneenng, Box 26024, Las Vegas, NV, B3126,

AMAZMNG Manual Twe Changer! Buld-Il-Yoursed Plans
‘With Pests List $8. Complete Unils Available. Free Infarma-
tion. Maka, 2520 Tryon Foad, Ashlabula, Ohio $4004

FERSONALIZED LICENSE PLATES. Design your own
Print Clearty Words or Mames you Desire. With Colors
Includes Chrome Frama Bols and Flexi-ghield - Send $10.00
to: D & K Enterprisas, Box 341, Middiaton, MA. 01845

POPULAR MECHANICS - SEPTEMBER 15983

HOVERCRAFT Plan All Sizes. Catmiog $1.00. Universat
Hevarcrall, Box 281, Cordava, [linges 81242

GYROCOPTER, Howercrafl, Ultralight, Airboat o Land
yacht. Buld wour own, sernd $10000 maney order lor 3-View
Crawngs, Perfarmance data toals and feme requred to build

eic. Homebid Arcrall Supplies, 7932 Omar Stresl, Omaha
NE G#124

CBS. RADIO & HAM EQUIPMENT

CB RADIO Books, Kits, Moddications, Cataleg 51.00
Redundable. APS. POB 263, Newpor, Bi 02840

POLICE Scanners. Bearcat, Regency. HPA, Box 19224,
Denver, CO. 80218

CB MODIFICATIONS, Convarsions, Books, Plans. Kils
Catakog 32, CBCI, Box 31500M. Phoaniz, AZ BS04E

ELECTRONICS

GOVERNMENT Suipius recalvers, iransmilters. snoopar-
scoopars, pans. Catalog 25¢. Meshna, Mahan, Maoss
@08

CALCULATORS

UNIQUE Pocket Caiculator With Exciting Space Game And
Dugitad Alarm Clock. Oy 51885 Postpaid. Biosser Co., 17
East “G", Kalamaros, Mi 40004

STEREO, CASSETTE TAPES, ETC.

RECORD-TAPES! Discounts to 7:3%; all labals; no pur-
chase obligafons; newsletters; discount dividend certdicales;
100% guarartees. Free details. Discount Mussc Club, 650
Main 5t, P.0, Box 2000, Dept 1-0063, MNew Rochaka, MNew
York 10801,

TV & VIDEQ EQUIPMENT
NOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION AEGUIRES STATION
AUTHORIZATION.

VIDEDQ MOVIES. Everythung imaginable! Bargains] Catalog
£1.00. Tower, Dunkirk, MD 20754-0213

SATELLITE Recevers, LNA's, Anjennas-Buld And Save-
Send Starmp For Detsis. MATCO Electronics, Box 31688,
Cadllac, M1 43601

GIANT SCREEN OSCILLOSCOPE comverisd from ANY
size T¥. Technicians, Hams. Broadcasters, Hobbysts: Minor
ineapensive changes converl TV 10 super-sansitive testing
deirvice. Mo expenence needed. Follow clear- cut plans. Fully
Wustrated. Pertect Tor Workshop, Lab, School, Etc. ANY size
screen . . . ANY sie TV compieie plans . . . 54 (plus §1.
Postage & Handling). MILLCO, Dept. OP-02, Box B5E1,
‘Waco, Texas Te&T14

(Continusd on next pege)




TV & VIDEQ EQUIPMENT
from }
SATELLITE TELEVISION ANTENNAS comolets detaded

plang lor home consiruclion by anyone 35.00. Jansen
Eecironics, P.O. Box 168M, Dundes, Ove. BT115

MICROWAVE Telavision Convarter Kits. Calxlogue: 52.00
(relurdable). NDSCO, Box 12852, Dallas, Texas TEZ25.

BATTERIES, GENERATORS

FUELLESS Powes Production Systems; documentalion;
phalos; prospectus. 525 Cascade Industes, 7708
Grasnwood Mosth, Seaitie, WA BB103.

SEMTRY Genarators With Withaul engine. Big descaunt. JJ
Enterpnees, Box 683, Oshkosh, W1 540802

SAVE SonyToshiba wholesale phes 10%. VCRs, Tis,
HVCs lctory sealed camons. Prics kst $1 refundable on first
order, Qualty Electronics, 155 East 55th Stroal, Mew Yook, NY
10022

SATELLITE Antennas, bunid or buy wood or metal from
. 550, sond 52. Prototype Engineors, Box 1812, Demong, MM
BAOAG

BOATS, OUTBOARDS, TRAILERS, &
KIiTS

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Desigra 880 - Plywood - Fibe-
glass - Smel - Sirip Planking - POWERBOATS - Inboards -
Outboards - Crulsers - Sportlishers - Hydroplanes - Runabouts
(KAYANS CANOES - Large Salection - Plywsod - Fisargiags)
-SAILBOATS - Daysallers - Tradarsallers - Mulhulls - FIBER-
GLASES MATERIALS - Cloth - Resins - Foam - CATALOG
£200 - "Includes FREE Malsriais Brochune - Equipment - Rig-
pingsails - (Book “AMATEUR BOATBUILINNG™ - Fibarglass
- Plywood - WoodEpexy - $8.00). CLARKCRAFT, 16P
Agualana, Tonawanda, MY 14150

EVINRUDE 1982 Bargains _ . . all sizes . .. Scoft MeCullpeh
parts - _ 52. handling . . . Elsctra Marine. 810 Merrick Road,
Lynbrook, Naw York 11563

BOAT PLANS - Frame Kits - Pafisms - Hundreds of designs

- Wood - - Bimal - Powarboats - Sailboats - Out:
Doards - Cances - Kayaks - Aowboats - Houseboals - Duck.
boats - Bportishers. Easy, proven  mathods  include
insfructions especially for amaleurs b5 assuhe professonal
results. Mo Loting! “Supplies” - Fastenings - Fiberglass - Res-
ing - Glugs - Spars - Books. Send 32.00 for Huge 144-page
catalog or $4.00 Asmail. Inchdes Free ~Boatbulding Sup-
pliea” brochurs. GLEM-L Marne, 9152 Rosecrans, Box
T5EMP, BeStower, CA BOTOE. ;

FABERGLASS - RESIMG - Foams - cloth - epoxies - mal -
afc. Fectory prces - CATALOGUE 51.00 - (Book “COM-
PLETE FIBERGLASSING" %5000 - Clarkcrahl, 16-P1
Aqualana, Tonewanda, NY 14150

BOAT KITS - 27 trailesable models - POWER and SAIL -
§'-30'. Molded liberglass hulls and decks come lachory
assemibied - you nsied nciory supplied terar, Save hall fac-
fory-built cost, Mo expesience mgquired. 48-page calaiog -
£1.00. Luger, Dapl. BC-B3, 3800 Wt Highwiy 13, Burnsville,
Minnesota 55337, 612-820-3000

BOATBUILDER'S PLANS, Patterns - Wayaks. Canoes,
Sailboats, Pirggues, Fishing Boats, Duckboats, 40 modaels.
Catadog 25z, Outdoor Spors, Box BTIC, Brentwood, TH
Jroer

NOW! TRIM AND TILT KITS FOA ALL OUTBOARD
MOTORS. SIMPLE [NSTALLATION MOM-ELECTRIC.
DOLE FLUID POWER, BOX 1587, HUTCHINSON, KANSAS
ETE01. 318-BEI-B381

AMATEUR BOATBUILDERS! Buikiing a Boal? Congider-
ing #7 Send jor FREE Brochure: INTERMATIONAL
ASSOCIATION OF AMATEUR BOATBUILDERS, Depl
P.M.. P.O. Box 1855, Rockville, MD 20850

BATTERY REBUILDING SCHOOL

BATTERY Rebuiiding. Toois and inslructions $326.00.
Manual on how o rebuwd batiesies, Step-by-Step wilth pac-
targs, B65.00. Trasning avalable. Tested and proven mathod.
Ingtructor has 33 years sxperience. Sun Batlery, inc., 10415
U.5. 98, Sabnng, Flarda 33870, (813)-655-1314, 6551618

ENGINES, MOTORS

SMALL ENGIMES Large Decounts. Send Siamped Busi
nass Emelopa To! Engines, Bow 166-PM, Ashland, MO.
65010

TWO-CYCLE anging users: LUBREMATE calculatas oil
gas rmxiure. Dial in gas added in gallons or ifres: read out oil
requered in ounces. Covers B popular ratics. $3.95 posipaid.
Lubn-AMate, 36 Bay 5. Piermont. MY, 10968

STEAM ENGIME Desktop Sire o Engne Suflable for Driv-
ng Ganerator Pumps, Boats, Up to 30°, Eic. Finishad angd
Tested Engires or Casbngs Kit for Machiming and Assambly.
Information, $5.00. TINY POWER, Box G, Tehachapl, CA
A58

TOOLS FOR SALE

STIHL CHAIN SAWS Wholesale -53.00 lor Chain Sharpan-
ing Bookdat and Calalog - WP, Box 476, Elmwood Park, NJ
07407

DISCOUNT TOOL Catalogus - 51.00. Hoosier Dsiributing.
3008 Sample, South Bend, Indianas 46619

QUALITY MILLING MACHINES Verfical or Hosizontal
Plans $6.00 Each, (Bath $£10.00 With Accassory Plans Freal)
Mu-Design. Bax 6344. Sanla Ana, CA. 92708

BRASS, Steed, Alurmenum, Stastiass, Acrylic, Nylon, Teflon,
Mo mmimum. Catalog $1.00 (Refundable). METALS, Box
11204, Clayton, MO B3108

STEEL, Aluminwm, Brass—Sheel, Bar, Shop Supplos,
Plans. Wide: CEl, RR1, Bax 183, Carneron, IL 81423,

BELSAW SHARP—ALL DWHERS — Save 30% on
Mame-Brard Supplies, immadiate Shipment. FREE CATA-
LOG. Woodmaster, Depl. I2M, 2048 Terrace, Hansas City,
MO 84108, 800-821-BE51,

BLACKSMITH SUPPLIES

FORGES: gas, conl — hammars — Wngs — anvils — anmvil
penches—all blacksmith supples, Catalog $2.00 (refunded
lirgl order] Mankel Biacksmith Shop, TEIE Cannonsburg,
Cannonstung, M1 43317

ENERGY SAVING

SOLAR COLLECTORS BY SDI. Discantsnyuisd Mode SD-7,
I5KTT. Glass Glazed, Copper Absorpar. Cost: $275.00 Plus
Fresghlt COD. EGI, P.O. Bax 13003, North Padm Beach, FL
33408

SLEEP Warmn - Aulomatic Bed Warmer provides heal from
below. Conveniant, eMéclive. aflicsnt. Froe Meratura explaing
advantages, savings. Palented Products, Box A, Danvile,
OH 43014

SAVE MOMEY - SAYE EMERGY The Fevoldionary Lite
Saver Increases Bulb Lie 93 Times. Saves Up 1o 46% On
Energy. Free Infarmabon. Bars Daky's Gits. 7041 La Bodaaux
Awa., Cinginnati, Ohio 45238

BARREL HEATER OWNERS Tum Your Stowve Inio Forced
Ar Unit For Lingier $30. Send SASE for Details. Haat, Box 82,
Westville, M), 0B0E3

TOOLS-Free toal sst* Deshers-Pubic walcome. Free cata-
log. Detsds-Write: M. Tool Wholesalars, Star Foule 2330,
Albmghtsvike, FA. 18210

CARPENTERS WOODWORKERS Tookbels, quality leath:
e gear for the professionad adesperson, Brochure 51,
Occadenial Leather MFG., PO, Box 483, Oecidental, CA
95485

FREE Lisl. Surplus Machmnist Tools. Saima, 15 Brarci,
Holden, Mass. 01520

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Fast, com:
plete ready 1o use—anly $483 00, Maodel PAW103-
AGEF AVAILABLE FROM YOUR LOCAL DEALER, or order
dirscl. (Master Charge-Visah Daiho Mig, Inc. P.O. Box
12110, Lubbock. Texas 79452~ FPhone: (B)6) 7446774

VINYL for furnflure, autos, boats. $2.00 (refurcable) for
samgples, yardage chart. UPH, Box 426P, Fallston, M.C.
2042

MACHINERY, TOOLS & SUPPLIES

BOLTS, Muta, Screws. WHOLESALE, Dwect. Guararised.
Frea Catalog. Camalot, Depl. 44, Box 65, Brsiol, Wisconsin
53104

SOLAR & ALTERNATE ENERGY

SOLAR AND ENERGY SAVING PRODUCTS CATALOG!
MATERIALS; Components; Complete Sysiem. 80 Pages, 18
Sectionz. Qur 10th yoarl Order Irgm one xpan sounce—-the
cownbiy's lrgast enargy Saving mail onder house! Call uws &1
B03-688-B188 or serd 59,00 ppd. SOLAR COMPONENTS
CORPORATION, Depl. M, P.O. Boax 237, Manchesier, NH
{3105

SUN TRACKING SOLAR COLLECTORS Workls most aifi-
cient Sales Franchises Available Brochure 52 00. Ross Solar
Systams, Medina, Washingion 98039

DELL QUANTUM Breakthrough in Solar Technology. The
Fregn Charged Passive Collecior IS the Systermn Providing
Phasa Changa Efliceent. Raliatle Domestic Hot Watar. Mo
Contrpis, Sensors. Heal Exchangers or Modules. Save 607
o your Domastic Hot 'Water Bie. Approved for Solar Tax
Credits. For detated intormation send $2.00 to: DELL SOLAR
INDUSTRIES, Ome Second Streal, New Rochela, Mew York
oA

FUEL ior PENNIES Legally Dslill Alcobol. Send 56.00. MC
Maricaling. P.0. Box 1831, Beaverton, Oregan 87075

SOLARWATCH 5712 85 2 for 325, GUARANTEED. Arths
Bayuk, 624 Lescune C1, Hamisburg, PA 17109

HEATING, FUEL SAVERS

TRAILER KITS - Build Your Motoncycls, Thraswhealer or
Utility Trailer Froem A Kit And Save. Dealer Inquiries Invited,
Send 5200 For Bookle!, LTS Diswobutors, PO Box 1381,
Dept. PA-9, Albany, Gaorgs 31702-1381

CAMPING EQUIPMENT AND TENTS

PLANE TO BUILD PORTABLE POT For Use On Campng.
Maks Oul Of Hardware [tems. £3.00. MO, Resident 17¢ Tax.
Five M. Co., 12720 Markasre Dr_, 51. Lows, MD 83146

SILVO Hardware, 188 page Hand & Power Tool Catalog
$1.00, Depl PM3-B, 2205 Richmond 51.. Phéadeiphia, PA
18125

WICKS for kerpsene heaters - send S50¢ for catalog and
Mamtenance hants booklel. WICKS, P.O. Box 632, Bryan,
Ohin 43506

SMALL FOUNDRY Fumaces, Supplies. Frae iberalure.
Pyramid Produsis. 3738 South Tih Avenue, Phoanic, Adzona
#5041

LATHES —Unimal-- Maximat -~ Shering Enco. Catalog
$1.00. Shop Suppas 51.00. Campbell. 21000 Sedma Aoad.
Springheld, OH 45505. (513) 322-B563.

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

4" METAL Cuting Lathe 38350 Taig, 15048 Procor,
Instustry, CA 91746

BIGGER, More Powerful Muscles - fastes!! Free Booklet®
Univarsal, Box 86844, Delroit. Machigan 48240

KUMNG-FU Free Lessons. Send 51.00 lor Postape. McLisa,
Box 1755, Depl. PME3l. Honoluls, Hawas BEBOE

BG CHEST SECRETS! FABTEST METHOD ANY-
WHERE! £3.00 Compiete! Kapa Publighing Co., Bax 2728408,
Vancouver, WA BB688-ZT26

BUILD MASSIVE MUSCLES! Frea Packet! Mus-L-Up. B
1616X, Fontana, CA 82335

GUNS, DECOYS, HUNTING

WINMING hurisrs score. Shool better, Free mborrmalon, Bil
Mafthews Inc., D58, Box 26727, Lakewood, CO 80228,

19

GUALITY CARBIDE LATHE TOOLBITS Buy Direcl.
SAVE. Information SASE. Triangle. 1051 Commaercial, San
Jose, Cakf. B5112-1478

1400 Catalogs Listed and Descriced, Sources for Every-
fhang Imaginable. £4.00. Masierog, Box B79-B. Faidax, CA
453}

SCREW machine, steal, brass, auminwem, bars. Calalog:
§1.00. METAL BY MAIL, 3718 M. Fremont. Chacago, (linges
0613,

BAND SAW BLADES Any Size IMPORTED H.D. Commet-
cial Wood and Matal Working Machinery. 10" Gontracioes Saw
£450.00. 14" Bandsaw $370.00. Fres Inlormaticn. BUFFOLK
MACHINERY, 16 Shone Road. Palchogus, MY 11772

BANDSAW BLADES, Any size. Power Tocts & Shop
Tools, Free [teralure. King Saw, 6531 Tidewatar Drive,
Harfall, Virging 23508

EHERGY KINETICS SYSTEM 2000 Finally Home Heating
Comilon at about Hall the Cost you'na Used 10 Paying. For the
Denker Mear You, Write: P.O. Bex 407, Bernarsvite, NJ
07924

MARKE your own FIREWOOD Iogs from SAWDUST simple
ingiructons, $10.00. Todays |deas, Box 22304L, San
Francmco, CA. 84122

FRANCO-BELGE Coal or Wood, WHOLE HOME Parior
Sloves - and Central Bosers. THE Nama in Home Heating:
Call or Wiite: COAL HEAT INC., Alburtis, PA. 18011—
215-p54-3558

GAS WATER HEATING Savings 20¢%-40Pa! Unhwarsal

atachmenl — New! Warranised! Dedais Free. Perry
Marseting. Box 303-PM3, New York, NY 10021
HOME CRAFTSMAN

WOODWORKERS, Hobbyists, 1984 Catalog Cantaining
Chas Cana, Wooden YWhaels, Lamg Pans, Tools, Finsshing
Maleriaks, Hardware, Plans, eic. Send $1.00. Barap
Specialing, PMOAD, B35 Belows, Frankiort, MI 48835

OVER TS PATTERANS! Enjoy Making Proltatla Wooden
Gifts, Toys, Household Accessories, PLUS “Shop Secrets
Orly $5.00. Acoents {P-83), Box 262, Danvers, MA 01523

{Conlinued an naxt page)
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POOL Table Plans - Anbque Cusen Design. [lustrated -
£9.50. Tejas. Box 742423, Houston, Texas TT274

HOW to create unusual toys for fun or morey!! lllustrated
itaas! Palens, supplies, wheets!! Inlormation free. Margan,
PO1B02. 1123 Bardstown, Louisvite, Kentucky 40204

WOODEN WESTERN LAMPS, 5 Pigns, inciuding Covenid
Wagon. 32.00. Condey, 640 Poplar, Calesasgqus, PA. 16032

MAKE GIFTS NOW! Enjoy Craakng Profitable Weoden
Childran's Hems. Housewares, Ursque Gifts. Brochure PLUS
Samphe Pafem. Only 51,00, Accemis (G-83), Box 282,
Darvers, MA 01823

FREE CATALOG Tools, supplies for crafts, hoblies. wood-
warking, [eweiry, siained glass. Foredom, Dremeal, Maxon,
etc. DISCOUNT PRICES. Wnie: Bargain Book, Box 215,
Halendale, CA 92342

PLANS for nylon fishing ling weed cubter. My cosl was
52.00 using fems from nesghlbor's junk. Send 55.00 to: Back,
716 Westwood, Port Lavaca, Texas 77378,

LARGE Salection ol Plans, Furnilure Designs, Loom, Spin-
ning Wheel, Clocks, Dollmouses. Cradias, Toys. Alphabets,
Bird Howses, Weathancanes, Kites and More. Catalog S0e
Crafiplans Co.. Rogars, Minnesola 55374

WHOLESALE CLOCKS, Ouartz Battery Movemani mclud:

Ing hands from #3,60. Catalog $1.00 (mfundable). Clocks N -

Things, Roule 3, Box 94-E. Foxworth, M5 38483

LEARMN TOY SOLDIER CASTING. Fun-Easy-Profitabls
Bustrated Book Pius Mold Calsiog 52.00. Dunken's, Cahaer,
Texas TTE37

UNFINISHED piciure lrame moukding, Feclory clossout
50% discauirl. 200 styles. Wiie: Japa, 126-PF Sevanth Nosth,
Hopking, MN 55343

MAKE TOYS- Pians, Kits- Hardwood Whesls, Parts, Dow-
sis- Celalog $1.00- Chery Tree Toys. Beimont, Ohio
43718,

WOODEN Toys Ame Batter, List Of Plans $9.00 ULE. Cur-
rancy Only, Woodbuichers Toys, Box 514, Lesle, Mch
AR

WORLD'S LARGEST CATALOG? Three pounds 704
pages. Every Tool Supply, Machene knaginabla 55.00
Rafundabia, McKitkgan, FL-983, Johnson City, Mew York
13780

FLOATING residential dock? PLANS with “how-to” book,
FREE brochwre. ADSCO, Depariment C8, Savannah,
Georgia 31414-5772

BOSTON ROCKER KIT Sold Oak $85.00. Woodshed, 520
Cedar, Centralia, 1l B2B01.

LIQUIDWOOD & WOODEPOX RESTORE ROTTED, DE-
TERIORATED WOOD to new life: 18 hales, cracks; replace
rmigging wood parmanentty. Lileratre 5200 refundadle.
Abatron, 141 Gerdar Dv_, Dept. PM, Gaberts, IL 60136,

NEW- £500.00 From ore sheat of Plywood. Guaranriesd.
Oaksturmp Woodcral, 3630-PAD. Pacific Way, Lofgview,
Wash, 98632

BATTERY CLOCK MOVEMENTS, Bsipw wholmsale
pricas. Bast Cuality Catalog §1.00 (refundable). Yankes, Box
26, Thompson, Connecticul DE2TT

PROPELLER Carving Machine. Buld it yoursel! from
wood and common hardware. Mo welding o machining. Plars
and ingtructions §15. Kite, 4837 W. Mochview, Glendale, AZ
B5301,

CHAIR CANING SUPPLIES Wabibang,
Spint, Aawhide, Cord Embossed Seats. Catalog $1.00. (Re-
fundabia). Tha Caning Shop, 826 Gilman (PM), Bereley, CA
84710

BUILD Linigues PYC Parrol Stand, Plans §4.00. EVCO, Box
6351597, Cocorud Crogh, FL 33068

LEGAL. Compleie Guide to Locating Laws you Meed.
36.88. Mamet, Box 33, Brick, N.J. 08723

SCENTLESS WIND-UP FLATULENCE MACHIME. Guar-
anbee your privacy in waiting rooms, e, Pians $5.00, Assem.
biad and tested 57.50. A, and M. Emarpases, P.O. Box 12131,
Sarta Ana, CA 92712

PM'S GREAT, NEW MASTER HOME CARE GUIDE. The
latest and greatest in ihe Popular Mechames Master Guide
Senes. Lays out a8 you need [0 know aboul home repairs.
irem pasement waterproaling %o roofl repar 24 laminated,
wipe-ciean sheets on 12 siand-up. hang-up boards. 150
charts and iusirations. Properdy used. it can save thousands
of dollars. 34.95 + 50c 1o cover postage and handiing. P
Masier Home Cam Guide, [B-1701), Radm City Sta., New
York, MY 10101,

PLANS, BLUEPRINTS, PROJECTS

LOW cost homes you can build booklet of plans $1.00
refundable. FPanama Products. Box 9628, Jacksonville,
Florida 32208

PIPE-LINE Locator! Make For Under $2.00. Constructan
Proven! Plans B insiruclions 36.00 5 A 5.E. DBS, Box D64,
Pasa Robles. CA 93444

HOME BUILDING & REMODELING

DON'T BUILD OR REMODEL! Wanout Reading "The
SECRETS ol Ramodeling’. Leam 0 design. essmale,
linance, Be owner-Duilder, and more. Guaameed! Send
$5.00 To: Below CONSULTING, Bax 731-M. Santa Barbarg,
CA 83102, Fres nformalion on compiate home impaovemeant
BETEE.

PLASTICS

WALNUT Lumber cabing! grade. Sguares, Gunshock
blanks, Veneer. lowa-Missour Walnut Co,, Depl. M, Staton A,
Box 58 51 Joseph, MO 84500

FLYING TOYS, Five Plang, 55, Janus 2518 M.E. 1688h,
Saaftie, WA 90155

FAVORITE WOOD TOYS, Patlerns, Pans, Wheels, Cala-
Iog £1. Toys And Joys. Box B28M, Lynden, Wash. BE264

PLANS: HEIRLOOM WOOD TOYS 35¢ for infa. relund-
able. Uncle Ray's Workshop, 4056 So. 146ih, Saatte, WA
gavEa

WOODCRAFT PATTERNS, Windmills. Wishing Walls, Bard
Houses. Fesders, Fiyng Duck, Pheasant, Ouldoos Planters,
Catalog 51.00. Cratters, 11840 US. 27 Morth, DeWit,
Machagan 48020,

GEGDESIC DOME ANIMAL HOME— Excetant, Maximum
Space Sheler lor Rabbds, Ele. Fun, easy—Learn aboud
Daemoes by Budding onae! Flana $10. GILLIES, F.O. Box 330,
Baih, Maire 04530

CATALOG FULL-SIZE FURMITURE PLANS — 52.00.
Redunded with fret order. Traditonal. Early Amancan, gvar
170! Fumnilure Designs, 1428 Sherman, Dept. CP-83,
Evanston, Winais G201,

CASTOLITE Ligud Plastics. Grystal clear, colors. For casl-
ing, embedding, coating. fbenglassing; in industry, laborato-
rigs, craft work, Feproduce your daesigns with our meold
maienals. Prolitable. lustrated Catalog 51.00. CASTOLITE,
Dapt, BILPM, Box 30, Woodstock, IL 50098,

AIR CONDITIONING

GEOTHERMAL AIR-CONMDITICGNING. 10 tbimes mors atfi-
ciend than electnc. Complels plans, custom enginesrsd.
£69.95. Free Brochune. Geolhesmal Energy Associalas, P.O.
Box 32, Dapt. 261, Maywood, N.J. 07807

DO IT YOURSELF

PROUJECTION TV . . . Convert your TV 1o project T Fool
picture . . . Results comparable 1o 52,500 progeciors . . Total
Coast hess than 530,00 . . PLANS & LENS 51885 . ., llus-
rated  wformalion FREE. Macrocomaba,  Washingbon
Crosaing, Penmdgyhvinia 18877, Cradicand ordiers 24 Hs.
[215) T36-397T5.

FOOT Powared Jewelers Saw, Full Size Plans, $5.00.
Woodwork, Box 874, Danvile, GA. 845286

TELEPHOME OWMNERS MANUAL - Deregulation Trouble
Identlication, Testng §3.50, Hoss, 1020A Easl Los Alos,
Fresno, CA B3T10

HANDYMAN - Colorsal Furrsure Fis, Hard to Find Toots,
Autormolive Pans Accassongs, Brand Mama Power Tools,
More. Lisling of Fres Calalogs 52.00. Hendyman Cataiogs,
Box 21, Madson, W1 53701

FUANITURE KITS Sawve over 50% with our Precision-
Cratted Kits, Tables. Chairs. Solas, Love Seats. Contermnpo-
rary and tradibonal designs. Choice of Quality Woods and
Fabrcs, Send 5$1.00 for Cataleg Too Boardman Rives
¥Woodworks, P.O. Box 21348, Traverse City, M| 42684,

FOOD Dryar Plans, 27 Souare Fee! Drying Area, Detailed
Plans, $5.95. Counlry Liwing, P.O. Box 56246, Portland,
Owagon 97266

CEILING FANS will look and s yaars longer with my easy
and inpxpansive mathod. Send £1.00 to: Fans, Box AT4A, -
Clute, TX 77531

MEW! . .. REPAIR ANY TV .. . EASY. Write: Resaarch,
Box 517X, Brea, CA G2621

PROJECTION TELEVISION IN YOUR HOME UNDER
525" Corwirt your television b project GLANT 7-FOOT PMC-
TURE . .. MONEYBACK GUARANTEED . .. FREE recorded
inlormation 1-704-692-5574 or AUSH 519.95 TO: Bal-Aire,
P.O. Box 430F1, Mountain Home, Morth Carclna 28758,
Credicard arders 24Hrs 1-704-682-55080

HOT Tubs. Build your own for Less than $300.00. Plans,
Layouts, and Wholesale Equipment Source Included. §11.500
Morth Texas Cooparage, Box 412 Muenster, TX TE252

HOW i build solar haating sysiem, Undes §200 for average
home. Plans $4.98. Suniech, Bax 1638, Pawlucks!, Rhade
tsland 02860

KITS! Our catalog Ssis Unbehevable variety of kits; hun-
dreds of sources. 34.25. Kits, Box 201824, Greensborm, North
Carcdna, 27429,

MULUSTRE makes dull scratched fusmiture like new again.
Saves hundreds on refinishing, Perfect for antiques. Easily
applied. Sand Check Or monay order for 59,85 for 8 oz boltle
to: Mew England Furniture Products, 50 East Mill Road,
Pritatfisld, MA 07201

HOW To Buiid Backyard Sheiterhouse—Insupensave rice-
aon and storege undar gone roofl Free information —
Shelterhouse, Box 30PLI, Mdlbury, OH 43447-0030

HYDRAULIC LOG SPLITTER PLANS. Exerts 10,000 Ib.
pressure. Powered by 3-hp gas engine. Send for Plan PL-
1708 + 56.85 wo: POPULAR MECHAMICS, Box 1074, Radio
City Sim., Maw Yor, MY, 10101

REPRODUCTION MOLDS

30 WOODEN TOY PATTERNS Sturdy Favaries - Cans,
Trucss, Trailers, Train, Asplanes - 35.00 - FRANKS, 120211
Sacond, Boonevile, MS 3EA20

TEN WOODEN TOY PLANS -£3.00 Plans. Box 2252
Clarkaville, [N 47131

KIENILE Banery Clock Movements (Quartz) and accesso-
mes. Free prce ksl Mosh Amancan. Box T7-AJK, Fox River
Grova, Ninces 80021

HOME REPAMR GUIDE, Colection Of Hosme Fepair
Instructiong, Photos, Diagrams. Fesl Repair Wil Save You
Mary Times Cost O Ths Book. $4.85 Pus 51.00 PH.
Trowbndge House. Dept. PMESD, 39 Trowbrioge Rd.. Keena,
MH. 03431

ELECTROPLATING. Complete amaleur's fextbook, All
medats Eleciroplate matalkc nonmatallic hems: £11.95. Datails
free. Trogic, Box B5-F3, Palm Bay, Flonda 32005,

GRAMPA'S BIRDHOUSES— Delighthd Plans from Yas-
terymar’ Apariments, Too! FREE Brochure, Woodarlist, Box
J1EBAPME, Chareston, SC 29407-1564

SANDERS, ROUTERS, NGSAWS. PLANERS. RYOR-
waord's largest Diecaster. SPECIAL - One HF plunge roubar
§88 ppd. Free catpiog add $1 postage. Masier Craftsman,
Dept 803, Box 307, Xenia, Ohiz 45385,

HANDMADE toys are kpepsakes. Onginal, Market Tested
Pafems!! Never Before OHered®!! lNustrated Cataiog 51.00
Relundabie. Marco, Box B14584M, Dallas, TX 75381

ANTIQUING SECRETS Prolitable” PLUS Greal COUN-
THY PATTERMS Rooster, Homse, Pig, Shoretird on Stanos.
£5.00. Country Sculptures, 14 Tamarack. Mahopac, Mew York
10541

12 SCANDIMAVIAN CHRISTMAS TREE ORMAMENT
PATTERME. Easy woodworking instructions. Mo finish
raquired. §2.00 with SASE, HOLMOUISTS, 208° Thomas St.,
Boottville, Michigan 48454

BAVE on pars lor Lawnmowars, Minbikes, Karts, Cham-
saws, Small Engmas. THOUSANDSE OF PARTS. Sand 53.00
For Catalog. Sav-On-Parts, P.O. Box 231, Somerville, Mass.
2145

WATERBEDS! Plan And Accessory Calalogue 51.00.
Walerbeds, 12104 “Z' Siresl, Vancouver, Washington
28881

UPHOLSTERING SUPPLIES $1.00 for Proces, Varety
Products, Bax S86F, Lathrup Village, Mich. 48076-0568

DOGPROOF YOUR GARBAGE CAMS for indormaton.
£5.00. RMT, Box 678, Laverne, OK. 7848

VEGAS game iables and oihes woodworking plans.
§1.00. 3808 Rosecrans, Suite 278, San Dego. CA 82110

CAST Rubber Moids loe Plaster, Enter Business or Mail
Order Yoursell. D Arcy. 2202 Meyers. Colorado Springs, CO
BOG0S

ARTS, CRAFTS, SUPPLIES

PLASTERCRAFT, CANDLECRAFT, RUGBER MOLDING
tos Fun - Prolit! Make Figuines from Complgte Kits, Catalog -
52,00 {Refundable). 'Weoley Company, Box 88K, Peora,
Wenois 61850, Extablahed 1917.

LEATHERCRAFT Cadalog, Tools, Leathar, Dyes, Dress-
ings, Saddie Siamps, Buckles much more, Send 52.00 (re-
fundabls with order) to: MacPherson Bros,. PO, Box G5442,
San Francisco, Casd, 4106

FREE CATALDG Tools, supplies for crafts, hobibess, wood-
working, pwalary, stained glass. Foredom, Dremal, Maxon,
ale. DISCOUNT PRICES. Write: Bargain Book, Box 215,
Helendale, CA 52342

“GETTING Staried in Stained Glass™ $1.00. Whittemare,
Box 206357, Hanover, Masa. 02339,

PRECUT STAIMNED GLASS Tiffary style How-1o Kas. Cat-
alog 50.50. Aenea's Creative Stamned Glass. 1218 Glen Arbor,
Los Angales, CA, 90041

1400 Catalogs Listed and Described. Sources for Evary-
fhing Imaginable £4.00. Masteriog, Box BTS-F, Fairfax, CA
S4530.

{Continued on next page)
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ARTS, CRAFTS, SUPPLIES
nued Hhom
STAINED GLASS SUPPLIES Complata Catalog $2.00 |re-

fundable). Sunshine Gilassworks. T85 Milerspor, Dept. CT,
Amharsl, NY 14226

ARROWHEADS £7.50 Doz, Flintwork, Stonework, Augs,
Baskpis, Pottary, List 40¢. Secrist Antiques, Dearlieid, MO
BATA

STAMP COLLECTING

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 33.00. CORAN-S8HOLES INDUSTRIES, 500 E
SECOND, BOSTON, MA 0212T.

LEATHERCRAFT Suppliss Cataiog, 51.00 (refundabie).
Crafet, 1808 75N, Sherman, TH 75080

50 YEARS Oid fiheen diMerent Uinted States, over [y
years odd—35¢ with approvals. Jaxon, Box C11-P, Mew
Rochels, Mew York 10804

STAINED GLASS Cataiogue-P. 51.00. Supplas. Kits,
Books, Tools, Glass. Saylescrafts, 171 Main, Myack, MY,
10960

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

MODERN Cartoonng laught by mail. Wite ior kee bro-
chure. Cartoorsrama—Box 263-3U, Branford. Conn. 06405,

SN Painting — Easy method. Free calalogue. Kautmann
Company, Canteriown, Weessown 65023

CARTOON for Fun and Monay"! Free booklat!!! Caroons,
Box 408144, Detroit, Michigan 48240

35 LESSON cariooning coursa. Carfoonisis Magazine,
bath $4.00. Hartman, Box 30387, Lincoin, Nebraska 68503
0387

“WHOLESALE™ 5. —Foreign Priceis! and calalog Free!
Everything Guaranieed. Schnedder, Box 1240, Grand Rapids,
Michigan 49501

SEND Stampad Relum Envelope For 70 Stamps. Fulrell,
Spartansbung, PA. 16434

MAKE MONEY collecting stamps, How o begn, where o
buy and SELL stemps. Send §2.65. Strickland Enterprises,
Dwept. B, Box &7, Titusvile, Florida, 32T80-0087

FRAEE! Big Bargain Catalog - New Edifon listng thoussands
of bargains including LS. & B.N.A. stamps, packats, albums,
accossgries and suppbes. Also line stamps from our approval
servicm, Buy only whai you Fp. Return balence promplly!
Thenk you. Jamestown Stamp Co., Dept. E S3PM,

FREE Swprise Collechon with approvals. Gould, Box 2130,
Petaluma, CA $4953

CARTOONING- Assignmenis Criicized. Infroductory Las-
son, $1.00. Graphica, 106 ‘Wampum, Lake Kiowa, Texas
TE240.

LEARN CARTOONING: Free mlormation, Cheshing
Proguctiong, Box 168, Southingion, CT (6485

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR Modsl CANNOMN Plans: Calslog free.
Grean—PM-B3, Box 882, Shalimar, Fla, 32579

RADIO CONTROL- Asplanes, Boats, Helicopers, Sug-
plies. Big Discouni Catalog $5.00 (Relundabis). Modelers

Stmyﬁnu?iﬂﬁlhnwmaﬂm?

TRAING-Southern Rails discount priced model railroad

products. Complete detalla send LSSAE. 200 Main, Balmont,
MG 28012

TOY3. GAMES, KITES, PUZZLES,
NOVELTIES

L5, 25 Different mint including Souvenir Shest 51.00,
Free lisl. Brocks, Box 82, Brookiyn, NY 11228

50 WINT or 200 used all difforent US $1.00 approvals,
Stamps, Box 142TFM, BeWiower, CA B0TDE

FREE Gif With Quality Approvals, Chapmans, Box 4873,
Galesburg, Meshsgan 48053

GREAT GiRt ree with 158 purchase—fine Linited States
approvals and want st service. Send 15¢ for handling. The
Stamp Boutigue, P.O. Box 456, Madison, NJ 07940

BAEATHTAKING Beautiful, 50 Diflerent mir Monaco pic-
torisle commermoratives only §1.50 with mint complete st
approvals. Pagoda, Bax 132P, Sudney, Ohio 45385

UNITED MATIONS 3 Complete Mint Sets Z5¢, Approvats,
Comafia, POB 15080, Lake Placid, Fionida, 33852

S0 DIFFERENT Oid .5, betwaen 1861 and 1838 - $1.00.
Ed Roush, 473 Shepard, Manshald, Ohio 44007.

SAVE! Craale Toys-Crafs made lrom household dems,
Send £3.00 SASE to: Flying Shuttle Co., Depl. 14, P.0. Bax
308, Yerona, PA 15147

1001 THINGS YOU CAN GET FREE! Gasmarworid, P.O.
Box 892, Sharon, PA 16146,

LEARN MAGIC - Fres Catalog, Same Day Service, 1512 E.
Framon, Las Vegas, NV 85101

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARM VENTRILOGLISM! Guarariesd Instruction, Sup-
plies, DUMMIES. Iniprration Fres! Maher, Box 420-PM,
Littsgbon, Colorado 60160,

59 ADULTETHNIC JOKES Our Best! Fush 3295 Te!
Wisecracker Publicabons, Box 1233, San Bruno, CA B4068

OLD LS Stamps on Approval Chester, Box 152556,
Phifadelphia. PA 18111

CAR CLUBS, MAGAZINES

POPULAR MECHANICS, 224 Wes! 57th St New York, NY
10018, has abded this new haading o our Classifiad st For
$5.70 a word, zip-code FREE, you can reach 8,000,000
raaders by placing your ad here.

BOOKS & PUBLICATIONS

PUBLIEH Your Book| Join our succeashd authors. Publice-
ty, mdvartising, beautiful books, All subjects irvited, Send for
tact-filled bockle! and free manuscript repon. Cariion Press,
Dept. PMU, B4 Fifth Averiug, New York 10011,

ANTIGUE GUIDE, 580 Pages, 50,000 Prices, 500
rims, Wwaluable Ald, Order Mow, $10.85, 571.50 Postage,
Coumrywide Products, D103, Siverbell, Lake Jaskson,
Taxaz, 77568

WINE |13 “IN"| Ba confident selecling and senving winae,
German. French, talan, Calitornian. Easily resd book talls
how. Money Back Guarantes. Send 55 - Milke Entarmprisss,
Dept. M&3. P.O. Box 578370, Chicago, Il 60657,

PUBLISHERS' CYERBTOCKS,
Ttles, &l Subjects! Free Cadalog:
Chapboard, Danbury, CT 08810

BARGAMN BOOXS. 2,000
Hamilon's, 98-51

QUT-Cd-Prim Books Found, Send Wants. Bookiook, 51
Maple Ave., Warsich, N.Y. 10890

WHY Factories Closs, Fres parmphilel with §1 tial gubscrip-
fon b0 Diweskly socialist newspaper. The Peopis (PM), 814
Industnal Ave., Paio Allo, CA §4303

mmunmmmmmmmnﬂw
ciearly. Remarkable traatiss “Powsr Swough Logic” $10.
Smmu Instfide of Philceophy, Box 522, Siuan, Flanda
33485

MONEY Making & Money Saving Books Owver 400 Tiiles, 24
page Catalog $1.00, Mables, 1052 16th 5t., Box 4, Cakland,
CA 54807

TMS PUBLISHING PRESENTS Baautrt! Skin and Healthy
Mails. Two Feports, $6.00. Box 208, Flint, M1, 48503

BEST WESTERNS. Ouw Handy Relarence Lists 100 Books,
Inclhuding aif Winners of tha Noved and Hisioncal SPUR and
WESTERN HERITAGE awards. Classic Stones of Advariure,
sedl-Redance, and Courage. Sand 52.00 to: STORY LAND,
P. O, Box 10, Fairfield, C1. DB430.

WORLD Wide Siamps mounted in books on approval 2¢
ardd up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, N.Y. 11435

100 Defferent UL5. 25¢, Approvals. Bradiey, Box 425P,
Midlothean, WA 23113

BARGAIN 100 Worid-wide Stampa 25¢. Cuahty Approvals,
A. Parker, Box 143, Waes? Brooifield, MA 01585

FREE 100 Canada with request ol ‘World Wide Approvais,
Brinar's, P.0, Box 5607, San Mateo, Calif. 84402

FREE - . 5. Descount Catalogue. Shalren, Box S4TE, Norh
Miami, Fla. 33161.

FREE! World's Leading Movelty Catalog. 1800 Jokes,
Tricks, Science, Sponts, Hobbies. Johnson-Smith, C-6013, Mt
Clamans, M 48043

HOBBIES & COLLECTIONS

MILITARY Medals Caislogue 502 Yeardy Subscnption
£4.50. Vernon, Box 367PM, Baldwin, NY 11510

COMPLETE el FREE when requesting wordwide
als. Banat, P.O. Box 210244, Dallas, Texas, T5211

35 DIFFERENT Oid LS. Revenve Slamps $1.00.
‘Winchester Stamps, Box 3582, Mansfield, Ohio 44807

PEMNY! Appeovals! Regardiess catalogue! Kiosies, 4164
52nd 81, San Deego, Casd, 52105

MAZ] war souvenirs. FREE illustraied catalog. Deda, Box
MME24PE, Honoluhu, Hawali 6820

PEMNY Siamp Approvals, ngmdl-c'n Catalogue. CK
Stamps, 17902 Markles, Jamul, CA 32035

TOY SOLDIER MOLDS. Make military, chass, madeval bg-
ures. Proditable - fun! Free information. Castings, P.O. Box
482-FM, Longwood, FL 32750,

FOR COLLECTORS, From the Badlands of Alerta, Cana-
da: Dinosaur Bones 57.00, Petrlied Cysters 85.00. Petrifed
Wood $4.00, Cosl 52,00, DDG. Box 2045, Dremheller,
Alberia, Canada TOJ OV

100 Different Slamps Plus 3 Sats 20e. Approvals. ARG
Sghes. Box 1065, Jamaca, N.Y. 11421

ISRAEL 15 Difleren? 10¢ Approvals. Sam Chazen, Box
568, Delrary Baach, Flonda X3444

200 Different Crechoslovakia, Pls Baginner's Approvals,
$2.00. Fes, Box 155P, Bettimore, Ohso 53105.

DECALS, EMBLEMS, PATCHES

e ——
EMBAOIDERED EMBLEMS - your dasign. Low mimerwm.

Frea brochure with pnces. Sauthesn Emblém, Box BP. Toast,
NC 27048

LIGUIDATING Tremandous Accumulstion. Collectons,
Miscellanaous. Lists Free. Alatalo, Maynard, MA. 01754

FREE U.5. Mani Sel. Approvals. Hildebrand, Box 4887,
Samta Clara, Calilorrua 88054

SAVE Big. Buy Paiches. Decals, Pins & Caps Faclory
Direct. Free Catalng. Free Pricing, Eastern Emblem Co., Box
B28-PM, Union City, M.J. 0TDBT

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

STUNNING! 100 BEAUTIFUL MINT PICTORLALS. All D
terent Only 25 Cents with Aftractivns Worldwide Approvals.
VAMETAM, Dept, PM-DEL. P.O. Box 11272, Chacage, lllindis
BOB11

FREE List to Senous Collectors. 30,000 Indsan Astifacts,
Pois, Spears. Axes, Siale, Beaswork. Caddo Trading, Bex
BE8, Murressbono, AR 71558
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FREE 1882 Disney lssue. Regues! Approvals. Alpaugh,
Box 225, Highbridge, MJ 0BRZ9

COINS, TOKENS, CURRENCY

COLOAFUL Worlgwise Currency on Approval, Baldwn,
Box 44, Moose Jaw, Saskpichewan, Canada, S6H 4NT.

FREE Catalog, 400 Tises. Moneymaking, Money Saving,
Irformaltion Litrary, Mesl Order Opportunities, Cookery, Bar-
gains, Enargy. Youngers Books, Dept. PMB, Princeton, lowa
SaTeh

THE Bumper Boacks of Things & Boy can Make $8 5. $1.00
Handling. 252 Pages, 128 i Broadway Technical Book Co..
1186 Broadway. New York, NY 10001

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIM, Guiar, Banjo, Mandolin Making Malsrals, Acces-
sonies. Books. Prano Turang Kits, Catalog $1.00. International
Luthiers Supply, Box 15444, Tulss, OK 74158

POEMS Sel To Music. Mashwille Music Producbons, Box
40001-PM, Nashville, Tenresses 37204,

PIANOS, PLAYERS, PUMP ORGANS. Rabuid and rapair.
Catniog of “How-To" books, $2.00 {refundable). Vestal Press.
Vestal 19, New York 12850,

SUPER-SAVINGE Guitar Stings. Accessories, Efects

Pedais, Microphones, stc. Fres Catalog. Super-Save Music,
Box 844, Morganion, N.C. 28855

CATALDG for makers, repairess ol stringed instrumaents.
Imporied tonewood, tools, pars, acoessories, stinnga, casas.
Fine Euwropean instruments and bows. Catalog $1.00,
nciudes  10% discount cerfilicale.  Infernational  Violin
Comgary, Lid., Dept. FY. 4026 W. Behadane Ave,, Baltimora,
bad. 21215

ELECTRIFY Piayer Pisnos. Pump Cegans Quickly, Inex-
pansively with Les Silent Swction Units, Write: Les Music, P.O
Bax J0OF, Cubvesr, Oragon BTTIM

ACCORDION Top Brands, Cordovasx, Buy Dwect. Tremen-
dous Discounts. Trades accepled. Free brochure. PR,
Accordion-0-RAama, 18 West 18th Streel. Mew Yok, NY
10011

FREE lllustrated Self-improvement Book
Michaslsan, 218 Central Ave., Mashwauk, MN 55760

EXERT YOUR INFLUENCE Achisve your Goals, Fres Par-
sonal Gt $4.05 Cameron & Cameron, 227 MNorh
Desplaines, Forest Park, IL 80130



WELDING TRAIMING. Basic and Advanced for Pro-
cesses—3MAW, GMAW, FCAW, GTAW, DAW, Pipe all pro-
ceasss. A non-profit school, Approwed for vatBrans,
Accredited member NATTS. Approved Ohio T0-12-0064 HT.
Wirite for school bulletin and coursa schedule. HOBART
SCHOOL OF WELDING TECHMOLOGY, Box 83, Troy, Ohio
45373,

FREE CATALOG—LEARN AUCTIONEERING! Nashville
Auction School, 233 E. Galnes 51.. Box 180, Department 2,

Lawrenceourg, TH 368464

DRAFTING is & great canesr| Train at homa in spare bma,
Free lacts. Write: Moeth American School of Drakting, Dept.

PROTECT YOUR INVENTION. Registered Patent Attor-
ney. FRAEE Prekmmary Review O Your Dwescriplion, Box
I2PM, Millwood, NY 10648

HYDRAULIC TRAINING INSTITUTE — Profitable Trage—
Inforrnation; 2840 Grosley, Ere, PA. 18508

LOCKSMITHING, Universat School ol Master,
Comespondence amd Shop Traning. Box 214852,
Sacramanto, Caldemia 5821

EMPLOYMENT INFORMATION

HELPED: Joel 2:16; Acts 2:38; Acts 8:6. 1127 NE Fifth 51,
Ocala, FL 22670

SUPERBRAIMI Scientific! Easy! Free Lesson! EDEMP,
Box 1462, Glendora, CA. 81740

PIANG TUNING PAYS - Piano tuning - Electronic organ
servicing. Laarmed ansily at home. Free booldet, Nées Bryant
Senood, PO, Box 20153, Sacramara, CA 95820

“JET/GAS TURBINE CAREERSE"' Homestudy courses —
theory, maintenance, Overhaul — Established 1957
AMERICAN JET SCHOOL, Depanmen! PM-3, Darby,
Montana 59826, (404) 345-2100

ROCKY MOUNTAIM EMPLOYMENT NEWSLETTER!
Colorado, ldaho, Montana, Wyoming! Exclusive computerized
openings - ALL oocupabions - graates! weekly selgction!
FREE INFORMATIONI! intarmountain-L. BT24W Dublinioon,
Colorado Springs. Colorado 80818,

JOBS OVERASEAS . . . (Including Alaska). Frea Datais.
Global Employmenl. Box B18X3PM, San Dwgo. Caliorma
a2134

AUSTRALIA - The World! 50,000 Jobs' Top pay. Transpor-
tation. Compulenzed reports 52.00. Jobworld, Box BB1E,
Cyprass, CA BDE30.

REISCH WORLD WIDE COLLEGE OF AUCTIONEER-
ING, IMC. World s Larg#s!-48 Yaars. Term soon, Freo Catalog.
Approved for VA, Modern Auction Library " FREE” with enrall-
ment, 515-423-5242 - Col. Gordan E. Taylor, P O Box 549,
Depd. 19, Masen City, LA 50401

EXTENSION Ared Posi-Craduate Awards in Philesophy, Arl,
Boience. Bolanic, Medsc:ing, Homeopathy, Radionics, and oth:
ens. 30 subjects Curricular tree (airmail §1.00 relundabie),
Rsgistrar, Susgan Coilege of Technalogy, Msghlid, Danghsl,
Sussex, England.

RADIESTHESIA, Aadonics, Dowsing E.5.P, Courses and
Equipmant lllustrated Cataiog 51.00 (refundable) Established
2T m Dept. PR, Bruce Copen, Hightiaid. Danehdl,

Sussex, England RH1T TEX.

LEARN Asisep of awake. Aecords, lapes. eguipmant! Free
catalog! Drawer PM-400, Ruidos, New Moxico B8345

RIVERBOATS - Tugs $15000-560,000. Expenses paid.
Wiork month. Home month, Experience unnacessary. Al
wales-ways incliding Alaska, Hewail. Fres report. Sand stamp
armveiope, Maring Employment, Box 207, Candral. Indiana,
47110

JOBS! COLORADD, WYOMING, UTAH, IDAHO, MON-
TAMA. Weakly Newslettar with 200 + CURRENT Jobs!l Al
Occupations. Free Detals! Mountainwsst, 925-PM Canyon,
Logan, UT B4

OVERSEAS EMPLOYMENT. Eamings to 385000 Tax
Frea! Openings 'World Wide. Free Information- REBS, P.O.
Box 1221-Bi, Opelousas. Loussana TOST0

EMPLOYMENT GUARANTEED U.5. HAWAH, ALASKA,
SASE wih 40¢ Poslage. Write: Emgployers, Box 2127,
Gairmsvibe, FL 22602

AUTOSUGGESTION, Slesp-leaming headquarters! Tapes.
racords. books. Giganbo catalog free. Ressarch Association,
Box 24PM, Dhympes, Washington S8501.

DETECTIVE Profession, Easy home shudy; free te-tack or
lage] pin, cartifichte, Tulure. Professanal investgators Traming
School, Depl. GP, P.O. Box 41258, Los Angeles, CA S0041

LEARM Sewing Machine repasing. A profitable Trade. Easy
1o learn, Free details. Sewing Center, 187 FR, Rochelis, GA
IoTae.

RESUMES — How o Write One. Instructions and Samples
$2.00. infe-Man-M, 3100 N. 51 Lows, Chicago, B0618

COMPUTERS; How To Break |nio The Flell Maw bogk
girls you Oniline o caresr. $7.85: 0. L. Kralk, 701 Lincgin, C-8,
Progpect Park, PA 19078

GOVERNMENT JOBS - Thousands of vacances musl ba
filed wnmedislely. $17634.00 1o $50.112.00. Cal:
1-T16-B42-6000. Ext. 3045,

UBED Courses' Books' Lists 25¢. Smith's, 124
Mamborough, Salern, Massachusetts 01970

WORK Owverssas 520000 - 560,000 opporturshes! For
inforrmation Call 31 7-838-1712 Ext 24,

HIGH 5Schood at home, no classes. Diploma awarded Infor-
imaton Free, Phone Free Adytime 1-800.228.5600, of wite:
WSMMMWE. S8sh 51, Chacago, IL

7.

HAMDLE YOUR OWN LEGAL AFFAIRS, Be a Parningal.
Accredited Aflomey Instrectian, Homs Study. Free Catalog,
Southern Career Instiiute, Drawe: 93PM-2158, Boca Radon,
Florida 33427 (305) M63-2522.

COLLEGE DEGREES By Mail. Accradibed Bacheles, Mas-
ers. Ph.D's. Free Facts Reveaied. Careers-PNS, Box 45886,
Tulsa, QK 74147,

PREPARE to befter handie your business, political and
social opportundties. The Blacksione School of Law has med
e Eawr Erasining demand for almost a century. Information: 307
Mo, Michigan Ave., Chueage, IL 80601

PRIVATE DETECTIVE or FINGERPRINT TECHNICIAN
traiming. Leam al home gquickly and oasily. Augio-visual aids,
dedmclive kits, badge, Diploma. Free Infprmation, GLOBAL
SECURITY, Bax 191PM, Hanover, Mass 02335

FREE 120 page Carwor Opportunitins Guida - shows how 1
train af home for top paying jobs. Gramon Insbiute, 2634
Agalaide Street West. Toronto, Canads MSH 1¥3.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expeniance, Education, Achewament. Fast,
Inexpensive, Call (814-B63-1781). Or Write: Box 13151-T8,
Columbus, OH 43213

UNIVERSITY DEGREES BY MAIL! Accredited Bachelors,
Masters. Ph.Ds... Frea revealing details. Counssling, Box
31T-PME, Tustn, Calitomia 92660

LOCKSMITHING: Fraa book. Locksmithing Instaute, Dept.
310-063, Littie Falis, NJ 07424

FULLY - ACCREDITED COLLEGE DEGREES By Mail'l
Free Fecls RAevealed Caresrs-MPQ, Box T40BSE, Tulsa,
Ciklghama 74147,

EARM 3800+ WEEK| Get your 'F.C.C. Commercial Radio-
telephone License” - Fast, inexpansive! Electronics Home
Study. Free delails. Command, D-103, Box 2223, San
Francisco, 84126

JOBS Oversans - Big money last 520,000 1o $50,000 ples
jpar year. Call 1-216-453-3000. Ext. 4585

AUSTRALIA WANTS YOU! Jobs! Big Pay! Transponation!
Merags! Handbook — £2.00. ALUSTRALIAN
INTERMATIONAL, Box 15107-AL WASHINGTON, DC
20036

CVERSEAR Emgployment . . . 520,000 - $50,000+. Free
Aeport! Employment, Box 19760-Al, Indianapoks, Indiana
45218

WORK AND TRAVEL FREE! Cruseships and Arines
rped  Heip, all Ocgupatons, For  Informaton  Call
B02-698-0426 Ext. 700,

CRLNSESHIPE Are Hinng! $15-520.500° Carribean,
Hewes, World, Call For Guede, Direclory, Mewsletter. (918)
TZ2-1111 Exd. Crusewaorkd PA.

BOARD GAME - Possitho monopoly 525,000 other inven-
tions. Practical Products, Box 276, Westiand, Mich. 48185

PATENT ANMD DEVELOP Your Invenlion. Regsisred
Patent Agent end Licenssad Prolessignal Enginesr. Send for
FREE PATENT INFORMATION Every Irventor Should Have.
Richard L Milles. ‘Wootworth Buitding, 233 Broacway, Suite
3612, New York, MLY. 10007. (212) 267-5252.

NONPROFIT Foundation heips irventors. Widest rargs of
sorvices, Fres recording loemns. Free evaluaton. ARihated
Imeniors Foundation, 501-B, kows. Colorade Springs, CO
BA0G

REGISTERED PATENT ATTORMEY Washinglon D.C.
Suburp. Donald A Keftlesirings, 414 Hungerford Drive,
Aacloedlis, Maryland 20850

PATENT IT ECONOMICALLY! Free Details. N. Ranar,
2008 Fondulac, Richmond, VA 23224

PROTECT Your Invention. Registered Patent
Many Yoars Exparmnce, all Fields. individual Imverfor s Prob-
lams Given  Specal Considarstion. Very Reasonable
Charges. Write for Fres Information, Paul H. Galagher, 2530
Crawford Ave., Evansion, [linpis 80201

AT LAST—A BOOK FOR INVENTORS BY AN INVEN-
TORI Calvin . MacCracxen, holder of B0 LS. patents, spalls
out in detad how o protect, patent, finance, develop, man-
imcture, and market your ideas. Plus iistings of services and
resources. A Handbook or inventors. Send check for §16.50
(includes postage) To: CHARLES SCRIBNER'S SONS,
DEPT. PM, 587 FIFTH AVE., NEW YORK, N.¥. 10017.

IDEAS, INVENTIONS, NEW PRODUCTS WANTED
FOR Presemation o indusiry and Exhibdion at Mational Tech-
nology Exposition. Call 1-800-528-6050. Anzona, 1-800-352-
Q45E, A3,

INVENTION MARKETING INC.,
KIT PM2, T01 SMITHFIELD STREET,
FITTSBURGH, PA 15123

INVENTORS: Free information on offering your invengan
for sake. Kesslar Sales Comoration, C-5-F1, Fremonl, Ohig
43420

PATENT DRAWINGS - Cortlind, Bonded, Patert
Enginesdring, Box 385, Mayo, Maryland 21106

MARKET YOURS YOURSELF. Save. FREE Proof. Sabs-
taction Cuaranissd. Holly Trea Press., nc., Box 518,
Beaverton, Ore. 97075

NOW! You can TRIPLE PROTECT yow own imventions,
BEFORE dsclosure to anyone. Easy. DO IT YOURSELF,
krafutable, indalibée profection. nstnactions, sample, $10.00,
Harschlar, 1135 Wast Main, Ashland, Ohio, 44805

PATENT TRADEMARK SEARCHES
DOES your idea marit protecton? Led owr firm, which includes
former Pabenl Examiners, review tha records of the LS.
Pater and Trademan Office. Raport and legal opirdon pro-
wihed. Patenl searches $100. Trademark searches $40. Sub-
mil ee with search request.
CLOSE & HERSH
PATENT AND TRADEMARK ATTORANEYS
SUITE 1200,
1000 CONNECTICUT AVENUE, N.W.
WASHINGTON, D.C. 20036
(202) 2931110

INVENTORS! Don't Get Ripped Of. Read Copynghled
Information. “What the Irvenior Should Know . Send $2.00
for Copy to: Matonal kwentors Servica, P.O. Box 434,
Biadenshurg, MD 20710

INYVENTORS! IDEAS HAVE VALUE Ever think of an ides,
longet it and see it later on the market? Many people donl
lorget, act quickly and are rewarded by American mdusiry.
‘Wrile down your ibea’ Wa ofler tree disclosure registration and
instial consultahon regardng your wea's potential value, Call
of write withou! delay for your free indoemation
MEHWWMWMH&MW
Dept. Pii, Westheid, MA (10868, (413} TA7-5376. A Fee Based
Marketing Company OHices Coast o Coast,

EARN ROYALTIES. MNUPRODUX INTEANATIONAL,
1377 K. NW 141, WASHINGTON, DC 20005

INVENTIONS, IDEAS, NEW PRODUCTS WANTED
FOR Presentatan to Indusiry and Exhibition a2 Mational Tech-
nology Expositon. Call 1-B00-528-6050, Arzona, 1-800-352-
D458, XEG1.

IM-PM
701 SMITHFIELD
PTTSBURGH, PA 15222

INVENTDRS: I you have an invention Tor sale or licensa,
wirite: for free bookiet explaining how we can help you. Kessier
Sades Comp,, C-5-1W, Framond, Oheo 43420

REAL ESTATE & FARMS

FREE! FALL-HOUDAY '83 CATALOG! Cwer 5000 proper-
bas, over 2000 pictunes! Values in avery type of real eslate,
many cwner linanced! From 800 offices in 43 siates! Get your
FREE copy NOW! STROUT REALTY, Plaza Towers, Degt,
5800, Sprngfield, MO B5804, Call 100 free: 1-800-841-4268 or
in Missoun call colledt: (417]882-4402,

CANADIAM Country Propedies. Dur BTth Year. Terma
available, Moneyback guaranies. Catalog airmased $1.00.
Dignam Carp., Lid. Suite 456, 85 Bioor Street Easl, Toromn,
Orignn, Cansda MAW 185

MNEW . .. FREE CATALOG! Top real ssiste vakas coas! 1o
coast| Please specity type property and locabon desired.
UNITED FARM AGENCY, 612-PM Waest 47th, Kansas City,
MO, B4112,

(Continued on naxt page)




REAL ESTATE & FARMS
(Continued from preced|

GOVERNMENT LANDS FROM 57.50 ACRE! Homesnes,
farming, vacationing, investmant! “Land Buyer's Guide' plus
natiorwide  Bstings—53.00.  Lands, Box  18107-A)
Washington, DC 200386,

COMPLETE Rubber Stamp Ouffis, Supplies. Same day
shipment. Sgn Engraving Machines, Wholesala Calsiog
51.00 Deductible. Star Stemp, 1720 M. Marshiiald, Chicapo,
o622

PRINTING SUPPLIES

TECHNICAL WRITERS maks g money! Free detals.
TekPubs, Box 2458-P, Oroville, CA 85065

MAKE $35 HOUR At Homa Bandbiasting Designs in Glass.
Detais: ETCHING, Box 445, Strathmore, CA 83287

SALESMEN-DIST.

CAMNADIAMN property Bnd Lase Frontage from $47 par acra.
Exchange Privilega. inwestman! Cataiogue $1.00. Canadian
Estale Land, Dept 22C, 2411 Yonge Strest Sufte 303,
Taromo, Canada, M4P 221

HOW TO GET RICH IN REAL ESTATE: Beginnars
Instructiora® Ten Success Steps. Free Dwtalls. Mowak
Publishing, 1101PM Clay, San Francisco, CA. 84108

" CARIBBEAM Isiand land $100vacre’ Vacelion paradisa,
retramant homa, irvestment, Brochure, 25¢. Modeverbeast,
Box 1089P, Daylestown, Pa 18801,

EXPORT-IMPORT

QUICK Copy Printing. Low Prices. Write: Mationwide, 614
Horth Main, Blogmingion, 1lncis 61701

BUSINESS-PERSONAL PRINTING Low Prices: (. Prit,
Inc., 1013 W. Fairfield, High Point, NC 27283

THERMOGRAPHED Business Cards, Free Samples. PUW,
Box 134, Bavbenon, Ohio 44203

QUALITY BUSINESS PRINTING— Businesa Cards, En-
velopes, Sistlignary, Descount Free Cateiog, Dunma
Dstrinutors, .0, Box 21083, Langing, Mich, 48809

‘FANTASTIC importExport Opporiunity Bookdet Shows
How. $2.50. Guaraneed.” Caldwel Associates, 33P Steven
Avanus, Tinton Falls, N.J. 07724,

+3500 “Fast Sallers”. Fres brochwas! Alrightpr, Box
#1306-B8, Clevaland, Ohag 44101

PLASTIC BAGS

ALL Sizes. Buy Smad Quantilies. Fres Catalog, Sakat,
B151-C Colbath, Van Muys, Casl. 51401

HUNDREDS Of Saes, Lowest Prices, Free Catalog. Action
Piastics, 14600 93rd Lane N.E., Minneapalis. Minn, 55434

BUY IT WHOLESALE

NATION'S LARGEST FLEA MARKET Buymrs Guidel
Revesls Thousands of Besow Wholesale and Wholesale Sup-
pliors. Free Dafads. Wnte To: Debco, 213 ‘Wesl 1810 51,
Howston, T, 77008

500,000 Products Below Whitesale! Singse Samples Ligui-
gabans Dropship. Detalls [Stamp). MIA_ 4805 ECK, Dept. PM,
Middlelown, OH 45042

BELTS and Buckies. Complete line tast sellers, includeng
fruckars, matorcycles, wildiile, westems etc. Big Prolits. Com-
phete dealer sef up. Catalog §1.00. Anchor Speclafties, Box
F956-BPM, Morth Providenca, Rl 02811

400,000 BARGAINS Balow Whalssale: Mary Froe! Ligui-
dations . . . Choseouts . . . Job Lots . . . Single Samplis. Frea
Dietaits, Bargainhunlars Opporundses, Box T30-8, Holand,
Michigan 40423,

CLOSEQUT Jewelry 55¢ dozen. (Catalog 25¢). Roussels,
1071631 Dow, Arknglon, MA 02174

CLOSEQUTSE! Discourts! Bslow wholesale! Frisbies!
Sarples! DION, Box 201 52-PM, Ferndale, Michigan 48220,

FREE CATALOG! Chainsaw, Molorcycla, ATEC, Snowmao-
bie, Smail Engine, Parts. Woodstoves, Splitters. Enargy
terns., Manufacturar's Supply, Box 157-PM4, Dorchester, Wi
54428,

GIFT SHOPPING

DISTINCTIVE GIFTS By Mail. Anniversary, Holiday, Cata-
log 5100 Aefundabie. Bendsl. Box 32, Lindenhurst, ALY
11757

FREE COLORFUL CATALOGE Clualey Gitts| Special Ofles,
Gilthause, P.0. Box 9979, Brocklyn, N.Y. 11228

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewsiry, Goid Teath, Rings, Dia-
monds, Walches, Sdvar, Platinum. Mail Arbcles Today. Free
gitt with Infarmation. Chicago Godd & Precious Metals, § E.
Monroe, Dept, 158, Chicago, BOG0D3,

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Show our New Ling of Calendars, Pens ard Advertsng Gifts
loeal firng. Prampt, Frisndly sanice fiom small tan AAA-1
Compary in our T4th yasr. Mo imvestment or Collections,
‘Weakly Commessions. Sat your own hours. Full Time poten-

tiad. No Exparience Mecessary. Write 10 Framk Buckiey,
MNEWTON MFG. CO., Depl. APMS, Newton, lowa 50208

SELL SENSATIONAL LOW-COST BURGLAR ALARM.
Lighiming saller. Excaptional margin. tor triak
Nesthreast Electric-Phi-8. Box 1048, Michall, 5D 57301

AGENTS WANTED

g

WITH Mason Shoss. pay day s whan you wani ! Take
ordars from friends and neighibors. Wakch your busiress build,
without msk or mvestmant. Call Toll Free 1-800-828- 70340, Ext.
155 in W 1-B00-472-7003. Ext. 155, or Write: Mason Shoas,
K-T46, Chippewa Falls, Wi 54774,

AGENTS Warted=— For Fasi Big Profits Sall How 1o Maks
Moy Blaoks By Mad, Urusual Dppartunity. Full details. Send
£1.00. Keysource Independent Publishing Co., P.O. Box
50640, Mew Oviaana, LA TO150

BUSINESS OPPORTUNITIES

LCD walch, §2.50. Penwalch, $3.60. Catalogue 51.00.
Reliant. P.C. Box 33610, Sheungwan, Hong Kong

TAKE NO CHANCES. Deal with oldest, most relabie fem in
old goid busness Established 1804, We buy Goid, Silver,
Platinum, Dismonds. Highest Cash. Fres Information. Aose
Indugiries, Z9-A East Madison, Chicago G0E02

CLOCK and Walch Repairing bocks, iobis, matarials. Frea
book catalog. Morih Amarncan, Box 77-AJ, Fox Rever Grove,
IMinois GO021.

GOLD, Sitvw Jewneiry, Catalog $1.00. C. Mcham Gifts, P.O.
Box 56129, New Oreans, LA TO156

GOLD

ELECTROPLATING With gold and silver! Easy to follow
irlruclans! Phatacomy of adecie ks § appearsd in & past is5us
of Populss Mechanics available Send lor Plan X-257-A +
5200 1o Popular Mechanics, P.0. Box 10714, Radio City Sta.,
Mew York, WY 10101

STONES, MINERALS

IMPORT - Export opportunily, prolitable word-wide, mail
ardar buginess om home, withtu capal We sfip plan lr ao
fiEk Examington. Experience un . Frea
Melinger, Dept. H2709, Woodland Hills, Caklomia 91367

$700 Per month samings possible prepanng incoma fax
refums &l home or tax oflice. We show you how. Clusckly
learned. Details free. No salesman. Federated Tax, 2065
Mondrose, Checago, 60618,

NEW Marcedes-Benz,
§74.25, . . . Guaranioed
Soeingliedd, Vi 22152

GUARANTEED EFFECTIVE SAVINGSINVESTMENT
METHOD Teated Way to Organize your Money. Free Detaits.
Tarry McGuirk. PMA, 252-51 Leith Foed, Litde Meck, MY
11362

DOLLARS, INSTALLING CABINETS. Manua! 1=iis all,
510.00¢ Froe detals. Chandler Vail, P.O. Box 337, Laks
Mareoe, Flarida 32747

ALUMINUM SCRAP - Recycle - SELL FOR $25.00/
POUMND! Fres Indoomation: Industial - PMS, Box 127,
Algxandna Bay, Mew York 13607

51172 monthly, or BMW,
+ oo Wite: FonCo, Box 28559,

WORLDWIDE BARGAINS . . . imports - Dropshep —-
Closaouls — Surplus —- Freebies -— (Stamped Ervelope).
Mamees, Box 1717PM, Highland, IND. 46322

WHOLESALE Catalog Gifis Jewairy 5300 Aefundable
Hartwood Products, 5211 Bryant, Bloommgton, MK 55420
EARN MONEY sefing rings, jwelry, buckles, welches—

buy direct. 130% below retail. Catalog $1.00 (refundable).
Anka-PM, 80 Greenwich Ave, Wansck, Rl 02886,

GET Free catalog no senous mckhaund, gem cutter, jawelny
maker, hobbryist of cralsman can be withoul. Full o bargans,
exclusive ilams. low prices om karges! suppliers and suthor-
ithers i the Tiedd. Free new calalog pust off the presa, yours for
the axking. Wiite: Grieger's, Dept 1, 900 South Armoyo Pwy.,
Pasadena. Calilorria 81108

TREASURE FINDERS

STHOUSANDS moninly distibuling replacement wicks jor
kerosens hesters. Ground foor oppodunity to profit @ his
prowdh siluabon. Send 55.00 for sample and detads. WIGK
Program, PO Box 567, Ploneer, Omio 43554,

BANISH UNEMPLOYMENT FEARS FOREVER. Free
inlormation regarding sevan ditterent far home
based businesses. Writa: CISC0 HOUSE, Suite 102, B45
Wast Robinson Street, P.O. Box 2008, Carson Ciky, Nevada
BATO2

1001 Everyday Hems, Wholasale, List Avaiable.
Hochhauser, G7-40 B2nd. Diwa, Flushing, MY, 11374

ADVERTISING AGENCIES, ADV. SER.,
MAILING LISTS

MAILING lists. Esger buyers', opporiursly SBeErs’ names

on adnhesive labals. 10085.00; 30059.50; 1000:%22.00.
Modeverbesi, Box 1088P, Doylesiown, PA 18801,

RUBBER STAMPS

BARCO Type Foundars. Type and Rubber Stamps cata-
Iogua. Maid §1.00 refundable on irst order. 237 S, Evergroen,
Bansanwilie, 50108,

FIND Lost coing, jewelry, bured tredswe, gold nuggets,
e, Mew revolubonasy palented detecior analyzes cojacts,
tramendous range, no grownd pickup. Free catalog. Gandkner,
47200 N. Tih Ave , Phoemx, Arizona 85013

TREASURE- Locale quaner mile away with ulira sensilive
lecator - brochure frea. Rassarch Products, Box 270270 -
AMC, Tampa, Fionda 336388

SAVE up 1o 40% on new medsl deteciors. All major brands
inchiding Whie's and Gamett, FREE discount price hsi.
Nortwoods General Stome, P.O. Box SBTAPRED, Madisan, Wi
E3T15. (80&) 274-4580.

PROFITABLE OCCUPATIONS

PRINTING PRESSES, RUBBER STAMP
DOUTFITS

TYPE Fonis. Hand Printing Presses, Supplies. 120 Pagas.
§1.00 Deductibiy lirst order. Acme Type, 1720 M. Marshbald,
Chicago. 80622

TYPE for prnting. Catalog 51.00'deductible 15t order
Quaker City Type, R.0. 3, Boa 134, Honeytwook, PA 19344
MANUFACTURE Rubber Stamps. Reguiar and Pre-inked.

Catalog 1-800-851-4345, Jackson, Brownsville Ad., 5110, M1,
Vemon, IL §2064.

200

REPAIR Lawnmowers, Mhousands of paaris and fools,
Wholasale ki 35¢. Eliwanger's, PO Box V, Por Jeras, NY
2

MAILORDER Opportunity! Stadt prohtabla homa business
withoul expesiance or capial. Write lor iree book, plus details,
Mail Order Asgociates, Inc., Dept. 731, Monbeahe, N OTE45.

PROJECTION TY . . Make 55§ 5 assembling Projecioss . |
. Easy . . . Awsults comparable to 52,500 projectors . . . Your
total cost less than 520.00 . . PLANS, LENS & Dealers infor-
mation $17.50 . . . Wusiraled information FREE . |, .
Macrocomabax, Washington Crossing. Pennsylwania 18877,
Credicard ordiers 24 Hrs. (215} 736-2880.

GET RICH! Discover unlimited opportunity of madorder
Begin on “shoestring”. Detads frea! Gateway, PG, Box
1528, Boca RAaton, FL. 33429

PIANG Tuning lasmes quickly al home! Free infarmation.
Empire School. box 1014, Jupiter, Flonda 33458

PREPARE Tax Retuns - Housewile Jo Ann MNelzley mada
£5,500 last season. Train al home. WA Approved. Mational
Tax School, Monsey 2)0. New York 10852

PLASTERCRAFT . . . ProMable Home Busness 3000
Molds Avadable. Details. Lynnetie, 8251C Mentpark, Mertar,
Cohin 44080

FREE Catalogs. Repar aw condiioning Relrigerabon.
Tools, supplas, bull insiruchons. Doalin, 2016 Canton, Dallas,
Texas 75201,

FT. SMITH Auction Schodd, Fl. Smith, Ak, 72903 Resident
& Home stidy. Valaran Approved.

MAKE MONEY WOODWORKING - Easy profts making
unusuEl gitts, loys, novelies. Free details. Wiliams, 32K
Tilus, Glary Cova, NY 11542

COMNCRETE Biock Machines: Catalog 51.00. Roule One,
Box 3740, Rapid City, South Dakota 57701-3780

HUGE WHOLESALING PROFITS! Free Sample. Detads,
JPC, P, 2276 Rohner CL, Simi Valley, Cal. 33063

{Continusd on mexl paga)




BUSINESS OPPORTUNITIES
Continued from )

YOUR cholce of profitable home busingsses. Book Reveals
8l Deloits FREE! UK Enterprses, 3017 5L, Clar Ave, Suite
B-110, Burington, Onfanio. LTN 3PS

BIG PROFITS! Froven, GUARANTEED Home Businass!
Mo Risk, Capis! or Experience Mesded. FREE detais. Boco
Infemational, B563 Plsasani Run, Dept. E8, Colleywila, Taxas
TBO34

LARGE profits in mail ceder Free Detaits, RE Brown, 1314
Souza Rd #3, Los Banos, Calil. 93835

SOLAR Haating learmed quickly 8 homa! Free infodmaton.
Empire School, Bax 10148, Jupiter, Fiorida 33458

3 TEENAGERS CAN EARN YOU $1,000'WEEK! Immes-
ate cash, supenising teens demonstraling Sur Crowd-grat-
bing products for local stores. Free details! J & A, Dept.
CPM-3, Bradgewaiar, lowa 50837

“TAKE Catalog Orders. We drop-ship 2500 best-salling
specialty products. Lowest below wholesala prices. Immeadi-
ate debvary. Spectacular home business opportunity. Fres
Book. SMC, 8401 De Soto Ave., Dept. 20-13. Chatsworth, CA
M3

MAKE BIG MONEY FAST. Sedl how fio make money books
by mail. 'l supply you with avenghing you need. Full detail

TAKE PICTURES for prodf. Pholomoney, 145886 Wesl
Xind, Golden, CO BO401.

MAKE MONEY NOW from Microcomputer Boom! Bex 218,
Washington, IL 815671

PROFITABLE GOLD FOIL PRINTER. Porsonalize busi-
ness cards, pancls, matches. Frae Delails, Galg, POB 24986
(GE). Tarmpa, FL 33623,

LEARN The sacrats of repairing unk battenes “Fabulous
Prodits.” FIRST ESTABLISHED COURSE. Apex Enginearing,
5454 Bolsa, Atascacero, Calidl, 83422

$100,00 Duaily Possible For Lite. You Give Away Thousands
Of Products By Mail For The Asking, Excelient Part Time Bus:-
nass. Free Details. Scorps Publishars, 323 Frankin Building
South - 28045301 E, Chicago, G0808-T095.

§500 WEEKLY In Your Own Wholesale Business, Start
Parl Tene Al Home. Experience'Overhead Unnecessary.
Ingiructions Provided. Sharetina, Box 21852PM, Braniord, CT
0B40S5.

FREE INFORMATIONM. How To Rapair ANY Sawing
Maching. SECRET Manual Finally Reveaiad, 5.M. Publishers,
P0. Bax 866, Chattanooge, Tenn. 37401

CLIP newspapar iberms — 32 - 525 EACH!! FREE Raport®
Chippangs-KB-9, Balirgs, NY 12510

CASH MACHINE! Stan yours now! Free details. Valmar,
Box BEBS-8, Lincoln, NE BSOS

GET RICH w2ing OTHER PEOPLE'S MONEY!! Unigua —
amazing busingsat Details FREE!N Finance Consultants.
5B-8, Bilings, MY 12510

MONEY SECRETS! Help People and businessas gel mon-
&y. Eagy home busiress. Fantastic Profigs. No Expenance—
Cwn Howrs. Continuous Asscstance. Free Details: DFC. Depl.
10-G-8, 1145 Resersoir Avenue, Cransion, Rhode Island,
02620

FREE 3,185 Unknown, Unparalied, Unbelievaties True
Case Histones. Live Life Leisuredy. Unusual Free Freedom
Facts. Write: ImMemationsl Smal Buginess Fesearch
Company, 656 Park Awarise, Dept. 07-B-8, Crangton, Rhode
Istand 02910

$AD0D Wealkdy clpping newspaper fems. Free repon.
Publications, 2229 E. Bumside, Depl. 118, Gresham, Oregon
87030

PRODUCE Beauwtlul Copper Or Brass Signs. Fast. inax-
parsive, Profilabie. Detada Signel, 50 High, Suite LLT-C,
Bultala, MY, 14200,

from. Write to: Cunry Enterprises 158, P.O. Box 310073,
Tarmpa, Florida J3880-0073

REPAIR BOOKS & BIBLES. | sam 328,000 yearly. Free
information: Pealer, Box 632-PM, Bonham, Texas 75418

RECOMDITION JUNK BATTERIES. 540,000 yaar, spare
timel Easy. Inlormation Fres. JAM, 771PM, Battle Ground,
Washingion 38604

ASSEMBLE PRODUCTS AT HOME. Mary opporiunites
payirg High Wesakly Profits presently available withoul invest-
ment. Write: Businessas. 828 Brighton 11th, Brooklyn, MNaw
York 11235,

VINYL'S Whera the monay is! Professonally repair, refin-
sh, recoilor furnitune, luggage, Gar lops. Ouck, saty. Two smal
$20 jobs & day earm you §1,000 a monih. Homes, cars. aflices,
resteurants, unhmited cusiomars. Stan eaming aler & ftew
days practice. Sersational details e, VIP, 2007 Montrosa,
Chicago, 60618

PIANO Tuning quickly leamead wih home sludy courses.
Diploma grantad. American Tuning School, 17050 Tesler
Diwe, Morgan Hl, Call, 85037,

PICTURE Framing— Profiabie full or spare-lime business.
El 10 leam will hendbook-cowss  Guide To Piciune Fram-
ng .” §3.00 Quarantesd. Frss Famng-supplies catalog
included Japs, 126-PM Saventh Morth. Hoplons, Minnesots
55343

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTE SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS 7T8520.

FREE BOOK 2042 Unigue Prowen Enterprises. Fabulous
“unknowns,” Second InBaton income, HAYLINGS, Carisbad,
CA g2008

LEARN Sewing Machine Repairng, bon. Weormen. Lucrs:
tve Profis. Gressiin Correspondence Sehosl, Box 5104,
Spencer, lowa 51301

$82.00 From Sgquare Fool Plywood. [Huge Demand):
Rewveahng Proof 25¢. (Relundable). Woodwin, "
Mass, 02334

SELL Books By Mail. Free Dealership. Midwest, Bax 44A2-
PAL Shawano, Wis. 54186

WEW Discovery in Banery Reconciioning . . Esghtesn
Months Giuarantes Means “Big Profts Fast.” Electone, 7415
Gabie Drva. Litle Fock, AR 72205

| MADE 340,000 Year by Madorder! Halped others miake
monay! Distads 252, Tormsy, Box J18YY, Ypsdanti, Michgan
48197,

VENDING MACHINES. Mo salling. Foules sarm RMaEring
profts. “Big Catslogue FREE.” Parkway Corporation, 1930
PMEB Greansprng Orive, Timonjum, Maryland 21083

51,000 Weskdy Home Business Direclory, Box 207%-PM,
MNew York, Maw York 10183,

HUNDREDS Weaakly Possbie For Tan Howr Work Waak!!
Guarantesd Home Busipess . . . Stan Immediaiely! Free
Intermation - AHY, Box 1028-A8, Kalahet, Hawai BET41

14K Gold, Sterling Silver Jawslry. Make 300% Prolt. Cata-
iog §1.00 (Rafundabla). Courticco, 1634 Bogart, Bronx, NY
10462

$100.00+ DAILY! Ascondiliorsng used car baieries.
Sacreis olhers dont tell. Frea inlormaton. Bafery Outled,
Hiexory, M.C. 28803

HOW TO BECOME AN [NDEPENDENT TRUCKER,
Detasled Instructions, Authar over 20 Years Trucking Expeari-
enca, Paperback, Send 514.85 Ples §1.00 Postage. Venlure
Products, Inc. 5221 Dwe Highway, Louiswlle, Kenfucky
40216

GET RICH! Secrel Law smashes debls—-bongs cash and
cradit!! Delaits FREE! Wealihii-WB-0, Bilings, NY 12510

SUCCESS MAMUAL! Amenca's Seven Mast Prolitable
Home Businesses. Fantastic prolits— Exciling Detads, FREE!
Adaw. S162A Ekglord, Innree, CTA 32714

EARM 2500+ per Week taking Snapshots lor us i your
Ared. Mo Expenence or Selling Required. Universal, Boa
24585P, Kansas Cry, MO 84121

MAILORDER SUCCESS Amazing Book Reweals How,
Frig Datass. NEICO, Bax 187-8, Harwinion, CT. DETES

EARMN wxcelon] money washing windows. Detaded pam-
phie, based on eghl years eapenence, covers al phases.
Send 51000 to: Mike Badders, 1d4 Wesl Eagle Road,
Haweriown, PA. 19083

MILLIONS OF POTENTIAL BUYEARS. SALES AGENTS
WANTED. EASY. NO TELEPHONING. PART TIME AT
HOME. DETAILS §1: SOURCES UNLIMITED TEZ, PO BOX
266, FENNSVILLE, NJ DBOTO

MAKE MILLIONS MANUFACTURING Batterias. Supplies
Available, Everiast, Box 385, Bogola, NJ 07803,

QUALITY Cil Painings on Black Vesvet. Send 539 lor stan-
erhit - 512 < 18" paintings w frames. Free brochure. Museo de
Megsico, Inc., Box 1045, Bonsma. CA 92002, Gall
615-557-8485,

STAAT YOUR OWHN BUSINESS AT HOME! Mallorder and
moral Proven methods AMAZING PROFITS — FAST —
GUARANTEED - Dan't wat. ACT NOW! Fras detsds. Sand
stamgp to: YORX, P.O.Box 471. Aledo, Texas TE008

ENJOY big profits in residendial cleaning. Low star up
costs, in-home oparation, Compaete details irom 8 successiul
sorvice. Send 5598 today to: TCS, 144 West Eagle Road,
Havertown, P4, 15083,

MAKE MOMEY salling wholesale merchandise. Information
25¢. Orago. 899 Argueiio, Dept. PM-283, Box 4104, San
Leandro, GA, B45TE-0104,

MILLION DOLLAR POTENTIAL Established Fieplace
Business Since 1958, Regesiared Mationally good deal-nght
party. Loe, 17855 Davenpor. Dallas, Texas T5252

CASH N on the Gomputer Boom. Detaits Fres. Docutech,
3135 Sholner, San Jose, Call. 85111

HEW PLAM! 325,000 PLUS YEARLY! Recycling basic,
precious melals’ Free informaton. Recycker, Box 1657,
Bréniharm, TX. 77833

FREE infprmation. Be a cily Irapper. Complete iraming by
licenzad wildile cooperator, 3200 -5500 a day possibie. Rush
for free dedads, 1-800-538-6715, Cly Trapper, Inc.. Dept PM,
1220 East Wes! Hwy, #121, Silver Spring, MD 20810

HEW Luxury Car withoul cost! Wrte: AMCO 8, 1607 Main,
Plainfietd. IN 48158

HOME Business Opportunity Profitaibla, Free Dedails. Satis-
{acton Guaranteed. Wiite Todey. information Resourcas. 127
McLain, Mewion, Kansas 67114,

GOMIC Books! Newes!, Hotest mailonder business. Small
Starting Capal, Unlimited Potertsal. Mew Manuel with step by
sbep inginetions. Send lor Free Detalls. Crown Co., 575
Fliibush Ave., Brogklyn, Néw York 11226

WORDPROCESSING sarvice! Guide shows how o slan
and operate. Capitalize on this NEW technology. 53.50 plus
§1.00 ph. Satsiacton Guarantesd. Harvard Housa, 204A Gth
Avenua, Mewark, MJ 07107

HOW TO GET RICH N MAIL ORDER. SECRETS
REVEALED! SATISFACTION GUARAMTEED. FREE DE-
TAKS! Winch Enlerprises. 2846-39 ST. SW., Calgary.
Alberia, Canada. TIE-3G7

TROPICAL FISH HOBBIEST. Lease and Mesntain Aguan-
urms, Very Profiabls! Delass 33.00. SASE. Bill Wara, P.O.
Box 6426, Guiport. MS 38501

100,000 A Year Possile For Liel' Spare Teme. Froe
Dotads. Loruth Marketng, 323 Franklin @804 10124H,
Cheeago, BIG0E-TO0S,

END Money Womas!! §1,000.00 Monthly Possible. Par
Time. Free Dalails. Edward House. 323  Frankin
#B04 E105G. Chicago, BOS0E- 054,

$1,000 Monthly Possible!” Part Time®! Mo Soling. Easy -
Free Merchandise. Ace Enlerprses. 323 Frankin
#B04/AZ0TG, Crecago, GOB06- 7033,

MILLIONS In Masdarder Possible!! Secrels Revealed. Wiite:
Palytrac, 323 Franklin 804 P182 M, Chacano, BOB0E-TO88

RECONDITION WASHERS in your parage. $300 00 daily.
Refundabia $1.00 to: Texappkance, 5750 Medina Base, San
Antonie, TX TE242

SUCCESS in business. Ten how Io books $10. Free details
Bax 42593, Portiand, OR 87242

WOODWORKERS - IDEAL HOME BUSINESS. Free bro-
chura! Ping Shop. West Peterboro. MH 03466

SELL Books by Maill Free Dealershep. Hewdds, Boux
85041/P8, Los Angeles, CA. 80072

BUMPER STICKER PRINTING DEVICE. Cheap. Simpi,
Portabip. Free Detads, Bumpar, POB 22791 (GE). Tampa. FL
30622

MAKE RAubber Siamps. Highly Prolilable Businass. Free
Dwetals. Siampar, POB (GE), Tampa, FL 33622,

EARM 325 HOURLY Reparing Chairs. Begin immedabely.
Free Details. Bokor, 1255 Post, San Francisco, Calil. 54109

MAKE 5100.000 Yeary!! Wark Home, Giving Away Free
Mgrchandise. Detais Free. Viola, 323 Franklin #804. V47 F4.
Chicago, BG0E- 705G,

GRAOW PLANTS HYDROPONICALLY! Excallen incomeal
Cheap, easy, practical! Free Information. Rodin's, Box 1857,
Brenham, TX. 77833

REPAIR Hydrauks Equpment—Big Prolits!—Hydraulic
Trawming Irstiute, 2840 Gresley, PMB, Ene, PA. 16508

MAKE ADDITIONAL INCOME ard have lhs wrile-offs.
FREE inlo. Contmct. Dept. D, POB 222, Harbor Oy, CA
#0710,

BEAUTIFUL BATHTUB RE-GLAZIMNG dealerships aval-
abde coasl-o-coasl Mnimum investmant, $4.900,00 Excal-
lent opporbunity. Call toli-free  1-B00-235-8557. Unique
Coatings Corp.. 26630 Grand River, Radford, M1 48240,

E-E Richas in your own Business! Millionaing reveals how!
Frea detmis -~ Moneson, Box 40B65PM1. Chicago, Binois
BG40

RINGS, WATCHES, JEWELRY - B00% profil. Free Sales
Kl Catalog. Spotight 2052 156 Filth Avenue, Maw York, NY
10010,

BE A PROFESSIONAL BONMDSMANI! Excitng, Profitable,
Full Part-time from Home. Mo investment or Expenencel Free
Aeport. Badbond Guide. Bow B02-P, Baton Pougs, LA
Toaz2y

LIFETIME income! Relired mail operator navaals secrets:
Bgoks; Box S81X83, Arearton, LRah 84065

MAKE BiG MOMEY REPAIRING WINDSHIELDS and
Plate Glass! Earmn up o 550,000 yearly. Send for Valuable
Free Repon. Glas-Weid Sysiams, P.O. Bax 57550, Bend, OR
87708, 503-288-1156

(Confinued on next page)
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BUSINESS OPPORTUNITIES
{Continusd from preceding page)

ALTERMATOR/Starter Rebuilding Mage Exsy, Star With-
out Capital. ADM, Box 33, BuMaio, N.Y. 14207

PROFITABLE HOME OPERATED BUSINESSES - Fres
Details - Flowers Enterpnses, 511 Morth Mulbery, Depl
PRI183, P. 0. Bax 181, Butler, Alabama 36604,

ARAB BUBSINESSMEN Have Money to Buy & invest, Top
Finders Fees Paid. Int. MiddieEast Assoc.. S83PMY, B2
Flaxman, Huntington Beach, CA G845

480 Weokly, Home mailing program. Goodworld, Box
268232-R, Tamarac, Florids 33320
. B800.  Weakly! ‘Wholesaling!
Whalesalers, Box I, Sieen, W, 54872

HUGE Prolits in Specialty Merchandising. Catalog of over
2500 Hemy. Send $2.00. Redundabis on list arder. Rick Allen
Company, P.O. Box 531, Dapl. PM1, Holland, M 49423

SELL SIMPLE INFORMATION. I've samed 5446534
Halping others. Free inormation. Box 10179, Alexandria,
Virginia 22310

BOOK- Sales ‘Wanted. Pan Time. Millions of Buy-
ers. Dataits §1.00, Willlem Cronbeim, 55 W, Midiand Ava,,
Paramus, NJ 07625

NATIONWIDE 600 Answaring Service Takes Your Comga-
nigs Orders, Inquiries, Rop Chack-ins, Call: B00-235-8848. (in
California} 800-235-8847

Pan-lime,  Madwest

EXTRA CASH — You can esrn i! Your FREE subscription
o Dpportunity Magazing shows you how with Buccess stories
of todiny's enfraprenews. Wiite: Opporiunity, Dept. 592, 6 ML
Mchigan, Chcago, B0802.

AT LAST! The book you have baen searching lor! Tels how
iodays wage aames can be tomorows Milkionara. For free
details wribe to; Jachn's of Anrona, 2531 Exghth Drive, Yuma,
AZ BE364,

MAKE BIG MONEY MOW! Exsy Mail Order Business Nets
Huge Profits Fast! Free Detals. Kendico, Bax 3454, Florida
City, FL 33034

FREE CATALOG! Privacy, Credit, Divoroe, Empioyment,
Tax Problems? Our books hgva the saluliong. Wrils to: Edan
Prass, 11623 Slaler, Box B410-PG, Founlzin Valley, CA
22708,

WHEELCHAIR #ms ol Hardwood Made To Lasi
Woodchuck, PO, Box 23, Amestury. MA 01913

FREE GIFT sent with smguiry on PERSONALIZED STAMP-
ING PENSI Deotails 5200, credited toward purchase,
MiliMark. Dept. A-9. 120 Cypress Street, Mdiburn, New Jersey
a0,

WOODWORKERS: Make $100.00 Every Saturday With
Shop Scraps! Complete Instructions $3.00. Weods, Box T44L,
Cregon City. Ovegon 87045

IMMEDIATE Profits Providing a Neaded Senice
details $10.00. Davey, 814 Stilwet Or., Eagle, ID. 82816,

MAKE YOUR FORTUNE Killing Firsarts, Cuarartesd Kill
SASE. 320.00. Lee, 17855 Davenporl, Dallas, Taxas 75252

PROFITABLE Mailorder Home Business With Classilied
Ads. Mo Expedience o Capital Pagquired. Free Exciling
Detsils. Davie, TB05 NA Lockinglass, Roasburg, OR 97470

MAKE GIANT DOLLARS Incredils Book Shows How o
50 Easy Ways. 10 Day Money Back GQUARAMNTEE, Send
£7.00 To: Giles Emmrprisss. P.O. Box 53143042, San Josa,
CA 851530143

20 UNUSUAL WAYSE To Pocket Easy Money. Fres Datails.
Write: income Opporunily Feasanch, 70, Bax 54, Depl
BPM3, Fairfisld, CA D4533

EARN 555 buitd your own saw sharpaning maching, Free
indprmation, Shamp-aze, PO Box 5004, San Beamarding, CA
a2z

MULTLewel Madorder, Two Opporurdies. Details.
' Meil-M, 10 Oak Lane, Svisun, CA B45ES

OUT OF WORK? NEED MONEY? 21.00 booklel shows
you how o start your own business through classiied adver-
Esing. Populer Mechanics, Dept. KC, 224 W. 57th 52, New
Yok, NY 10015,

MONEYMAKING OPPORTUNITIES

DO YOU MNeed Money? From Information Wilam Stack,
Scituate. Mass 02066

101 EASY BUSINESSES You Can Stan Mow Even i
Youre About Flat Brokel Amazing Delafs Frea. United
Destributors, 505 Mo, Georgin, Box G018, Mangum, OK
Tas5s4

AGENTS WANTED NOW. MONEYMAKING OPPORTL-
NITY START IMMEDIATELY, Deiails. Send 51.00. A Hol
Agsociatles, 2185 E. 9Th S, Chicago, Wl 50817

510,000 A Morth And & Free Cadillac! Could Yau Live On
That? For Details Send §1.00. K. H. Willsnberg, Box 2482,
Huntingion Beach, Cail, B2647-0462

MAIL Catsings To Our Customers From Home. Earmngs

: | ABM Merchandising. P.O. Box 56314, Chicago. L.
B0E50.

MEGABUCKS! Easy-io-ioliow “Blueprint to affluence” that
can make you wralify! FREE details. Jdatam, PMS, 4127 Bay
51.. Framont, CA 84538

“STAYIM ALIVE" MOTORCYCLE Satety Manual. Crucial
Indormation. 18533 Burbank, 148, Tarzana, CA 91358

CREDIT SECRETS. Get MasterCard, others, without inves-
figatian. Lagally discharge dobts, protect assets, restods cred-
& Loans. Guarantesd. Delails: infiaion Reports, PMP, Bax
807148, Log Angeles, CA. 90060. Dealers wanted,

JOIM “Lel's Trade. " (Baner; §5 monthiy. Bax 1529, Miami
Springs, FL 33268

Wl aircralt pictures with data, any country. $3.00 sach:
Veeges Vareties, Bax 1203, Sanla Mana, Calomia 93456,

CASH LOAN - 1% INTEREST. Details 51.00. McVicker,
Box 871158, Miami, Fiorida 33167

MAKE MOMNEY IN SPARE TIME. Earn genénous Sommid-
Sions is @ subscnption representaliva lor laading magazines.
For frea details, sand this ad with your name and address o
POPULAR MECHANICS, Deplt. AB-5, 250 W. 55t 51.. New
York, NY 10013

GOVERNMENT SURPLUS

FANTASTIC! How To Start And Oparate Your Own Busi-
ness Al Home. Free Detais. W.E. Kelly, 1184 & 51 SW.,
Mouiine, Georgia 31768

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING, Bookiet shows you how 1o slarl your own busi-
ness with Classified Adverbsing, ONLY $1.00 FOR BOOK-
LET — (5200 coupon refundable with first order). 5.8,
GRONDWICZ, POPULAR MECHAMICS, DEPT. PMCT, 224
WEST §TTH 5T.. NEW YORK, NY 10018

FOOD! Mulritious, Delicious, Low Calones. Everyona
Poiential Cusipmes. Fanastically Profitable bulb-Level Pro-
grem Available For Sincess Sei-Starers. Get Deteds, Prolit
Poiential. GMT, 702PMS Namowlead Drive, Largo, Maryland
20772,

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

SUCCESS With Rabbits, Sand $3,00 For Bosket. Shame's
Rabbdary, 605 151k St SW, Moultrie, GA 31768

GUARANTEED PROFITABLE Make wnlimited incaome at
I - Frees Datails - Skoan, 45504 Ponie Yedra Dr,, Marietta,
G, 30057

$500.00 WEEKLY Racycing Discarded Tims. (Stamp
Appreciated). LeValeys, Fountan, FL 32438

FREE money sani to $irst 1,000 Particpants! Jadco, Box
383, San Padro, CA 8073

YOU can et Rich’ Let us help you. Results gquaranised
Sand for fred valuable inka. L. Masen, 2427 S, Beverly D, Lo
Angoies, CA S0034

MAKE PYC PIPE FURMITURE, $30.000 ywar, spare fma!
Ensy. Infoenation Free. JAM, TTIPF, Batte Ground,
Washingion BBS04

SPARE time faruns in Vimgd Repair. Huge demand cresies

encaptional prodits. We supply everythong. Dedaile frea. VIP,
2062 Montross, Chicago, BOE18

FANTASTIC narmings mading from home?! Ofler: Aush

Stamped Addressed Ervelops. Impesal, P-B X17410, For
Lauderdale, FL 33318

51200 MONTHLY OR MORE Raising rabbits ior us. Details
$1.00. Labormiony Ammals, Box 2487, Grand Rapids,
Mchigan 48501

AMAZING Protes! $10,000 Yearty Raising Rabbdts bor Wool
ang Breeding. Delails—$2.00. American Angora, Malta 12,
Mantans 50538,

$500-81000 Month Plan rasang rabiits lor us. Free details.
‘White's Rabbiry, Box 1388PM, Hudson, Ohio 44338

IDLE Acres? Aaise Fur Beanng Animats. Faox, Fitch, bk,
Jenking Fur Farm, P.O. Box 125, Cordele, GA 31015

IS IT True You Can Buy Jeeps For 544 The U.S,
Govarnmanrd? Get The Facts Today! Call (312) T42-1142. Ext,
133

15983 Sumpius Army, Mavy siore 84 pages ilhesirated calalog.
Send $2.00. RAuvel, 3037 N, Clark, Depl. J-B, Chicage, IL
BOSST,

JEEPS-MOTORCYCLES-AIRCRAAFT-AUTOMOBILES .
Govemment Surplus Dweclory - Moneyback Guaraniss -
How. Whaere - §2,.00. G5 information, Department 16, Box
3813, Springfeld, Massachusefls 0110

GOVERNMMENT SURPLUS! 850,000 mems (including
Jeaps) . . . low as 1¢ on dollari Most complete Directory avail-
able, 52,00, DISPOSAL, Box 19107-Al, WASHINGTON, DC
20038

GOVERMMENT SURPLUS - Report Gives Monay Making
Tips, Completa Surplus Depot Directory. $2.50 Satisiaction
Guarartsed. ARTHUR ENTERPRISES, H5-10 Liopsa Piwy.
Flugheng, New York 11358

WANT A $44 JEEP? LAND FOR 37 AN ACREY Cheap
nouses? Boats? Call for Directory, Guide and Mewslefier,
(916} 722-1111. Ext JeapsPM

“GOVERNMENT SURPLUS™ JEEPS EM.00' 800000
ftems| Complete nfprmation Your Area. LARGEST OFF-
CIAL DIRECTORY. 5200 (Guarantesd). Surplus, (AS20),
4520 Wisconsin Morthwes!, WASHINGTON, D.C. 20016

LOANS BY MAIL

RAISE RABBITS SUCCESSFULLY B4 Page Boowiel Tols
How. S1.00. American Rabbit Assn, H1, P.O. Box 428,
Bloomingban, (Mo §1701

BORROW 330,000 wihout intedest! Al shgible. Repay any-
time. Free details’ Infohouse- S0BFM, 533 Sutter, San
Francisco, CA B4102.

GUARANTEED Income. $10.00 ({refundabie] lor kerature.
Chinchillas, Box 8204, Mesa. Arizora B5204.

EARTHWORMS, LIVE BAIT

TOO.000 BARGAINS, Mal Order, Homa Businesses,
Imports, Free Datads: Amarican Moneymaikers, Box BISEPM,
Tampa, FL 33674

BUMPER STICKER PRINTING DEVICE. Cheap, Simpls,

Portable. Free defails. Burmnpar, POB 23781 (GH]. Tampa, FL
33622,

RED wigglens 5000 525.00. Brazos Woemn Farma, P.O. Box
4185, Waco, TX 768705

BORROW £25.000 "overnight ~ Any Purpase. Keep Indafi-
niledy! Free Repor® Success Research, Box 15T35-AW,
Indianapoks, Indiana 46215,

MONEY ProblamaT Frea Book descrbes Loans, (Cash
Govemmanl Grants, Othar banedils. available ta ndividwals.
Writa: Associates, Box 98-Ad, Brookiyn, New York 11235

FREE Literature. Raise Fishworms, Crickats, Redwarms—
1000-58.95, 5000-%42 50 Book on How and Whane 1o Sell
with Owder. Caner Fshwaorma, Plains, GA. 31780,

E-I Ruchas| Millionaine Reveals His Secrets! Frea, Exciing
Datails — Spectrum, 136PM3 Codar, Newcastia, Wyomring
E2TON

MAKE MORE MOMEY! Learn all the lacts, fips and proven
indo. used by th pro's! Send for your FREE Info. Plg. Today.
EPMCURE, P.O. Bax 1985, Evanaton, IL 60204

MONEY from discanded fires! Details, Brownia, Box 53,
Fishars, indiana 48008,

GET RIGH!! Secret law smasnes cabts — bongs Cash,
Cradill FREE report!! Weashiit-WHEA-3, Bilings. NY 12510

FUND RAISING succesabul ior groups of indevidual causes.
Indeermation £2 85 Johnson, Box 23, Friedens, PA 15841

202

OF INTEREST TO ALL

FREE WONDER WRENCH with purchasa of any item & our
catalog (send $1.00 lor postage handing). KSL Indusiries,
P.0. Box 312, Holksion, Mass 01746

FREE Prommotional Albwems, Concerl Tickats, Siereos, eic.
Indoerrnation: Barry Publicationa, 477 82nd Streed, Brookim,
WY 11208

VACUUM Cleansrs “Discount Prices” “Mew” Rainbow
3345 .95, Kirty, Fitter Quesn, Compasd!, Detsds: ABC Vacuum
Waarehousa, 7021 Burmed - PM. Augtin, Taxas TBTST

DISNEY ariist shows wou how o draw. First sasy lessen
FREE! Get stared lodayl Bruce Mcinbyre-PM18, 34T
Crownsworth, Comna. CA 81720, (T14) 953-T452.

BORAOW FROM HOME! Any ameur, any warthwhile gur-
pose, within 30 days. Competitive Rates. Also, you can eam
substantal meome &S 8 Money Agent. Mo Exparigance—Chn
Hours. Mational Company bo assis! every way possible. Mo
Gimmicks! Free Detads: DFC, Dept. 10-C-9, 1145 Resenoir
Avenue, Cransion, Rhode |sand 02920

BORROW 5500.00 - 3500,000 Cash. Immadiae Process-
ing, Confidertial, Send Stamped Envelope. FBAT, Box
532894P, Grand Praice, Texas 75050

CASH Loans - Borrow By Mad 5250 To 5250000 Fres
Detmits, Application Aushed, Moneyrmasters, Dept. 106, Box
337, Aberdeen, M.C. 28315

SUPER CREDIT Rating's IMGTANT Loans to 55,000, Sand
54.75 PPD. MC Mareeting. P.O. Box 1531, Beaverion,

Cregon 8707
{Continued on next page)




LOANS BY MAIL
from

FREE Detgils. Intarast Frea

Cuick Loans!! Keep
[ . Al Cualified. Financial, Box 1432-PAA, Upland,
CA. 91786

$10,000 Cash In 24 Hours! Fres Agplication. Al Eligiie!
CE", 38 Bonavisia Strest, Lynn, MA 01005

BORROW $100-5100,000! natant Reply! Mo Co-sgners!
RPush Stamped Envelopel Financial, Boa 5487T(P),
Richandson, T 75080

CASH Loans—Borrow by Mail $500.00 w $25.000! Free
celais, Application! LTD-PM, Box 937, Fi. Lauderdaie, FL
3302

GOLD, Sitver, Platnum, Mercury, Tantalem wanted, Ores
exsayed. Free croular, Wholssale Terminal, P.O. Box 181,
Nonwood, MA& 02082

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS,

WANTED To Buy Handcrafed Picture Frames. Write for
Infgrmation, P.O. Box 401, South Milwauies, Wesoonsin
53172

FOR SALE MISCELLANEQUS

SILVER FORK-TRUCK CONTACTS AND SILVER Sokder
CHEAP. Roberl Leszczak. 652 Myrtie St, Elzabeth, NJ
o7a0e

HOW TO WRITE A JOB RESUME, Easy Guide, Sample
Resumas, §3.50 Postpad. HOUSE OF BREMAR, Box 738,
Mewberg, Oregon §7132

BORROW By Mall' Free Dotails! MBG-PMSES, Box 2208,
Sandusky, OH. 44870,

COLLEGE DEGREES AY MAIL. Rencwnad Unkarsiteas
offer hlly-accredited Bachelors, Masiers, Ph.0.s.. Free
revasaling details. Counseling, Box 31 7-MPS, Tustin, Calidomia
B26E0.

BIBLE Cusstiong answared. Starmped smelopa. Bylon,
17167 Bentler, Detroil, Michigan 48219

MAKE Friands wordwidae through intesnational cormaspan-
denca. Detads freel Hermas-Veriag, Box 110660.PM, Baerlin
11, W. Germarmy

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience, Education, Achisvernent. Fasi,
Inexpensive. Call [814-863-1781), Or Writa: Box 13151-T9,
Columbug, OH 43213

ASIAM, Eurcpean Inendship! Free details: Inter-Pacific,
Box 304FH, hrrmphm Michigan 48012,

SINGLE'S Guide to Home Buying. S8 Change Your Lda
Drearns $4.50. Free informabion. Penguins, 137
Bates, 51. Paul, MN E5106

REMAILING SERVICE

REMAILING 20¢. Forwarding S10.00 yeardy. “Economail”,
Bow 541, Ephrata, Washington D853

COMFIDENTIAL Mail m‘l’-n“ﬂlm Mail Drop,
Box 18039FM. Orlanda, FL

UMLISTED ADDRESS. Discrest and confidentisl Remail
§1.00 Single. Mad Forwwrding Service, BOS0 5. Main,
Houston, Texas TT02S

PROFESSIOMAL Mail F
ericed. Discrest: Box 5614, Milton, Mass. 02186

PRIVATE Address. DOwmpendable, Professional  Mail
Forwarding, Box 5814, Miton, Mass. 02186

FAEE! REMAILERS informabion. Confidertial
business address. Box 28491M, Cloveland, DH. 44125,

DEPENDABLE Ramais, Mestajes Moy,
Central, Box 504, Morth Easl, MD. 21801

Expert-

HEARING AIDS

HUGE SAVINGS Eliminate Dealer Marsugs Free Trial,
Batieriss Wholesale. Terms Amangad. Call Toll Free 1-B00-
3231212 Or Write: Linyds-PMC, Rockiord, IL 61110

improve understanding. Save 3200 No salesmen. Fres Trial.
Frea Catghog. Dept, 132-V, J & M, 329 N, Jed, Dekalb, L

0115

MAIL ORDER buying saves half on hearing asds. Month's
trial. Rea Company Inc., Box 364, Bridgeport, DH 43912

FREE HEARING AID CATALOG - Save 2 by mail! Write:

", §530-PM-9, Langdon, Sapulveda, Califormia
91313.“:*!-1 Caldomia.

FREE Hearing Ald catalkog. All-in-the-gar amd cther modata.
Huga savings. Batteries 100, No saleaman. Rhodes, Depl
135-L. Brookport, llinols &3910

CIGAR SMOKERS - Top Quality Impoted Leal Havana
Flavor Cigars af Factory Prices. Send $1.00 for Sample
Agporment To: Tampa-Oriando Cigar Co., Dept. Ph-10, 2026
Seoft 5., Holtywood, Fla. 33020

SCIENCE & CHEMISTRY

MIRACULOUS Piant Food Grows Flowers Beaubluly —
52 B8 per package. Mademoisele. P.0. Baox 243, Keniworth,
1. BOD43

. PLANTS & NURSERY
SUPPLIES

GROW GINSENG, Very Profitable. Have saeds, roots
Goldenssal, Completa information. K. Colns, Viola, bwa
52350

RECIPES, COOKING, ETC.

INDIA Racipes Vegelanan™on Vegelansn $2 00, Murtis,
460 East T8in Strest, New York, NY 10021

FANCY INTERMATIOMAL SPECIALTY Recipes. $3.80.
Johnson, Box 23, Friedens, Pa. 15541

GENUINE TEXAS BARBECUE SAUCE SECRETE! 33.00,
' Tax, 5T50 Medina Bass, Sam Amorio, TE TE242

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-GASOHOL. Fres Supply
Cataiog, Yeast Eguipmant Contnental, Box 183PM,
Casselbamy, FL 22707

WINEMAKERS-BEERMAKERS— Frae Cotalog—Fast
Sarvice— Langa Selection; Kraus, Box TBS(-L, Independenca,
Msesourn 64053,

WINEMAKERS-BEERAMAXERS Fresh Stocks, Fast Ser
vica, Free Catalog. O'Brien’s, Box 2840, Waynae, IL 50184

BEER LOVERS — Brew your own. Delicious! Ing=pensive!
Frae Catalog. Besr Gear, Box 25083M, Lansing, Michigan
48505

FREE BEERMAKING BOOK Plus Catalog. Finest Equip-
migend, Ingresdierts Fully Guaranissd. 5P, Box T84-M, Chapel
Hill, NC 27514

WINEMAKERS-Boprmakers; Free lllusirated calslog of
supplies. Semplex, Box 12276R, Minneapois, Minnesols
554120276

LABORATORY Chamicals, Gassware—Apparaius, Cala-
logue §1.00. Detuxe Scientdic, 334 5. 13 Siresl, Manitowoc,
Whsconsin 54220

1843 Caialog, 200 pages. Thousands of chemicals, piass-
wiafs, Scencahobby equipment Send 5200 Memell
Scentdic, 1665 Bufialo Road, Rochester, Mew York 14824,

FORMULAS, PLANS, ETC.

ANY FORMULA 310.00. Catalog £1.00. J. Bellod, Box 568,
Chicage, GOBR0

150 MONEYMAKING FORMULAS. Fres Endorrnation,
Frontier-A, Box 44179, Tucson, Angona B5TIL

FAEE ENCYCLOPEDIA Winemaking, Besrmaki

ng Sup-
phes, Equipmani, Ingredients. Vynox, P.O. Box PWA15488,
Rochester, MY 148156

MAKE BEER - Mo kits. Easy and Cheap, 12¢160z. Direc-

Bions wsing grocery siore ingredeents. $2.00. L. Story, PO, Box
17141, Greamville, 5.C. 268606

MAKING Whishay, Gan, Vodis, Alchohsl. Hiustrated Manu-
al, 5200 Homebrewer, 723 Dission, Philedeliphia, PA
18111

BARTENDERS MAKE BIG MONEY You Can Leam To Be
A Bartender At Home S50 Of the Newsst And Most Popular
Drink Recipies Includes FREE Kahula Recios, Send £3.00.
To: PO, Box 1377, Wes! Hamlord, Conn DB107

MOMEYMAKING CHEMICAL FORMULAS — THOU-
SANDS! CATALOG 3300 (REFUNDABLE): GWA3, Box
183, Brookdield, Wisconsin 53005-0193

LOS ANGELES ADDRESST Confidential RemassMaing
Addresa. Free Brochure. Mal Headguariers, 18533-3
Burtank, Tarzana, CA 91356

VEGAS Cualty Poier Chips Personally Monogrammed
Sand 52 25 for Brochure (Deductbla from order). The Poloer
Stare, 5051 Boisa Ave.. Suite 203, Wesiminsber, CA. 52633

ORMAMENTAL lron Desigra. Book of 1600 beautilul prac-
tical designs for railings, columns, ste. Free Liscshre.
Cunningham, Box 20005, Safl Lake City, Ltah B4120-0005 —
— [3881 South 3200 Waat)

PHOTO IDENTIFICATION CARDS . . . GUARANTEEDI!
Samples 25¢ . . . Bascco, Box 3461 -PM-63, Provigence, A.),
02008

CIGAR Smokers! Handmade guality impors; o it

GENEALODGY

POPULAR MECHANICS, 224 West 5Tih 51, New York, NY
10018, has added this new heading 0 owr Classified list. For
5570 a word, Tip-code FREE, you can reach 6,000,000
raaders by placing your 8d here.

SPECIAL SERVICES

INFORMATION On amyihing Ferguson FAesassch
Specialiats, 60-15 Woodside, Woodsida, New York 11377,

FIREPFLACE PROBLEM?TT? Problem Fireplace, Fire-
place Master, 30 yesrs sxpedence. $10.00 per Cusstion.
SASE. Thomas Gaddws, 17655 Davenport, Dallas, Texas
75252

prices. Send $1.50 for sampler pack; info. wﬂw
anteed. Liméd ona. ESC Merchandising Co.. 545 Fufion
Avenue, Hempetead, N.Y. 11550

TOMYD ROSE — Ore-Hour Broadcas!, Cesseite §10.00.
Archives, 1880 Madison Avenus, Memphss, TH 38104

WANTED MISCELLANEOUS

BUYING Tungston Carteds, B800-321-6814.
216-449-2029,

Otog

HANDY mini pachets of herts Popular assormaen 7 for
$3,00. Elasne Carnghh, 201 Buckland Averiue, Rochester, Mew
York 14518

BEEAMAKEARS ONLY! Free CataiogNewslstier.
William's, Box 451M, Oaklard, Calitormia 94604,

MAKE QUALITY BEER, Winn, Froe catilog, Villages Stors,
Box C-51PM. Westpon, MA 02780

LIUER RECIPES, Kahula, Amaretts. Cihers,
insfructions included. Mice Gifts. 2.00. Vicior's of Calfomia,
637 Cabrillo Ave.. Sanla Cruz, Calil. 95065

“HOW To Make Moonshing” 45 pages available §2.30. B&J
Emterprises, 1845 5. 19th, Springheld, W, 52703

FREE BEERMAKIMG CATALOG. Lowsst Prices.
Hormsbirew, Bax 158M, Haslehl, Michigan 48840

BURGLAR ALARMS & HOME
PROTECTION

BURGLAR-FIRE ALARME for home, business, aulo.
Install yoursell and save. Installation manualcatalog shows
how. Shows lates! equipmend, accessories. Lowest prices.
Send 5100 (refundable). BURDEX SECURITY, Boa
B2B02-PMI, Lincoln, ME 68501

ALARM Personal And Home Alarm inchading Flash Light
Shirt Pocket Sige Loud Pienging Sownd $4.95, PEM §1.50.
Prillips, P.O. Box 2683, Tanesville, Ohio 43701

HEALTH, VITAMINS

RELAX - Resttul Astral Sounds on Cassetls Tapa. Used by
Businessas, Hospilals, Federal Government. Schoots, indi-
wduals. $1500. Frea Brochura, Nalsorwille's, 4504
‘Woodmoor, Dapt. 11-1, Box 2374, Austin, Texas, TATES.

“DOOR OR WINDOW ALARME 3655 Chain Door Lock
MAarm $8.65 Pus §1.25 Postage Each Direct Wholasale,
P. O. Box &7, Chicags, llinols 60817
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To Celebrate Our 10 Millionth Sale!

Quartz Watches

Only %2

With This Ad

This is NOT a misprint.

This special offer is being made to celebrate the 10 millionth
watch sale of the famous New York jewelry firm of Abernathy & Closther.
It is open to every person who mails this original printed ad to the
company address (below) before December 25, 1983.

To celebrate its 10
millionth watch sale,
the prestigious New
York jewelry firm of
Abernathy & Clos-
ther will distribute
one million famous
LCD Quartz Calen-
dar Watches for only $2apiece to the
first one million people who mail this
printed ad to the company address
before Midnight, Dec. 25, 1983.

These are the same famous LCD
Quartz Calendar Watches to be
demonstrated on national TV and
advertised in The New York Times
and other leading publications.

A true calendar watch, it displays the
hour, minute and second—as well as
the month and day—in full quartz
digital mode. Its built-in quartz com-
puter is so powerful it never néeds
winding and is accurate to within
seconds per month.

These famous LCD Quartz Calen-
dar Watches will not be sold at this
price by the company in any store.

NOTE: This
printed ad must accom-
pany your
Copies or photostats are
not acceptable.

g

To obtain one at this
price, mail this ori-
ginal printed ad to
the company ad-
dress below no later
than Midnight,
Dec. 25, 1983.

original

request.

Each watch carries a full money-
back guarantee and will be replaced
by the company, free of charge, if it
ever fails to function.

There is a limit of 2 watches per ad-
dress at this price, but requests which
are mailed early enough (before
Dec. 17) are permitted to request
up to 5 watches.

To obtain your watch, mail this ori-
ginal printed ad, together with your
name and address and $2 for each
watch. Add only $2 shipping and
handling no matter how many
watches you are requesting. Specify
Men’s (Item #A22451) or Ladies’
(Item #A22452). Mail to: Abernathy
& Closther, $2 Watch Offer, Dept.
114-9, Box 1736, Hicksville, New
York 11802. (A22450)

© 1983 Absrnaify & Closther, Lid
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AND STILL CLIMBING!
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Camel nghts. R Wy
N OWa Cathyl tasic, SSUN

Warning: The Surgeon General Has Determined 3 T R ’X
That Cigarette Smoking Is Dangerous to Your Health R W M L R




