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DRIVEA

DIESEL OVER

YOUR LAWN.

It looks like a riding mower.

It cuts like a riding mower. But
this Kubota is something else.

We call it a Kubota G. You
might just call it great. Because
it’s the first lawn and garden
tractor of such remarkably small
size to have a diesel engine.

A Kubota G tractor comes
with a powerful 2- or 3-cylinder
water-cooled diesel engine. The
engines are built to the same
exacting standards as our bigger
tractors. And the advantages of
a diesel engine vs. gas are many.

Diesel is thriftier on fuel.

Maintenance is cheaper, too,
with no spark plugs, carburetor
or distributor to wear out. So
you can just concentrate on main-
taining your lawn instead of your
lawn mower.

Most important,a Kubota
diesel will last longer. A good

= 1964 Kubota Trector Corpormtion

deal longer than any gas mower.
Other big tractor features
include a live front PTO shaft
drive to the mower. Unlike a
belt drive, the shaft can’t stretch
and 1s unlikely to break. The

result is a smooth, more even cut.

You can also attach a front

blade or snow blower. While an
optional rear power take-off lets
you operate a tiller.

There are four Kubota G
lawn and garden tractors, from
10to14 horsepower. Two models
come with an easy-to-drive
hydrostatic transmission.

You can see and drive them
all at your nearby Kubota
dealer. Just say you want to get
behind the wheel of a diesel.

KUBOTR

Nothing like iton earth.




PROBLEM: Friction and wear cut thousands of scratches in the metal surfaces inside every car’s engine.
Scratches leak power and rob you of compression and gas mileage

| New Engine Restorer & Lubricant
restores power and gas mileage

As seen on TV, when added tfo oil, this amazing new product actually fills scratches
to seal power-robbing leaks with millions of microscopic,“soft-metal” particles

Mew ENGINE RESTORER & LUBRICANT
actually rebuilds metal surfaces,
which seals power robbing leaks. This
restores compression and gives you

smoving metal parts rub together,

tiny. sharp metal fragments break

off and circulate inside your car's
engine. These fragments cut thou-

additive product contains the secret
fermula of tiny CSL particles. New
ENGINE RESTORER &LUBRICANT is the only
product inthe world that works this way.

sands of scratches in metal surfaces
that “leak power” and rob your engine
of compression and gas mileage

Shanp madal fragaments cut thousands of
scrafches inside youwr cor's enging

Mew ENGIMNE RESTORER & LUBRICANT
Is an exclusive, secret formula that
was developed by a metallurgist He
discoverad a way to meld copper,
silver and lead info tiny “soft-metal”
particles called * C5L. There are mil-
lions of these microscopic particles
inevery can of New ENGINE
RESTORER & LUBRICANT These parti-
cles are blended in a quality lukri-
cant thot is compatible with all maotor
oil products.

You add new ENGIME RESTORER &
LUBRICANT toyour il

As it circulates inside your engine,
these tiny, soft C5L particles seek out
the scratches caused by friction and
wear. The millions of microscopic
metal particles work to fill, pack and
sealthe domaged metal surfaces, re-
storing them o near-ariginal condition.

SATISFACTION GUARANTEED, OR YOUR
MONEY BACK. ® 1983 RESTORE, INC.

better gas mileage. Other tiny C5L
particles, which have not been
smoothed into scrafches, work with
yourengine cilto lubricate like mil-
lions of tiny ball bearings even under

extremne tempernatures and pressures,

Millians of tiny “sof-melal” parficles
circulate with the il inside your engine.

MNew ENGINE RESTORER & LUBRICANT
willincrease engine performance to
a point where you can actually feel
the difference as you drive. Engines
which have been disassembled
belore and ofter use, show how
scratched metal surfaces have been
filled and sealed

MNew ENGINE RESTORER & LUBRIC ANT
is totally unigue. No ordinary oil-

NET 11 FL.OZ(325ml)

C5l particles mognified thousands of
tirmas, show Now scrotches an flled and seokad
Mew ENGIME RESTORER & LUBRICANT
represants a breakthroughin “addto
oll" technology that will improve the
way drivers care lor their car's
engines. It works effectively wherever
friction and wear cut scratches in
melal surfaces, suchas cylinder
walls, crankshaft ond bearings.

Metal surfoces are resiored fo nedor
ariginal condifion.
Mew ENGIMNE RESTORER & LUBRICANT
is ovailable inaformulaford, dand 8
cylindercars,

*1° CASH REFUND

o encourage you lo ood a can of New EMNGIMNE
RESTORER & LUBRICANT lo your oil withowt deloay
RESTORE IMC.., will refund 54.00 on the purchose
price of ony size con. To gel your $1.00 refund
send your cash register receipt with your pur-
chase price circled. Also, write RESTORE's UPC
code = from he white palch on ihe back of the
CAN ON YOUT recept, Send receipt with your
naime, Dadress and zip code o RESTORE, INC .

3000 M.E. 30th Ploce, Pt Louderdale, Fio. 33308 Offas

imited to one can per family or mailing oddress.

* C5L s the RESTORE, INC. fracamark fof e micio-
scopic “soft-metal” particles in this proguct, which
contain copper, siver and lead. Disiributed by

RESTORE. INC ., Fl Lauderdale, Flordao 33304,
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Amanahasamore efficient way
to keep heating costs down.
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could be saving energy with the Amana Energy Command™ Gas
Furnace. [t%s designed to save you money while it heats your home.

With its exclusive Heat Transfer Module (HTM®) Heat Exchanger,
the Energy Command can take ordinarily useless exhaust and turn it
into very useful heat—94% to 97%* useful. Very simply, you get 94¢ to
97¢ worth of heat for every dollar you spend on heating,.

And because the Energy Command has a special venting system,
you can get this sort of efficiency installed easily...
because you don't need a chimney.

The Energy Command offers more than efficient
home he&ﬁngr%’nly the Energy Command has an
optional hot water tank®* that'll provide 2 to 2 and 1%
times more hot water than conventonal 40-gallon water
heaters.

So, if you want a more energy-efficient way to
keep yourself warm and your heating costs down, just
contact your nearest Amana Cooling and Heatin
dealer for details, or write Amana Refrigeration, Inc.,
Dept. 226, Amana, lowa 53304,

The Amana Energy Command Gas Furnace. A
maore efficient way to keep warm.

4% to 7% effliciency, depending on model size,
based on D.O.E. tesi procedures )

"*R{,000.700,000 BTUH models.
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LEADING BY DESIGN

LAWMN AND GARDEN MOWER TOOLS

ALLEGRETTI & COMPANY, 9200 MASOMN AVENUE, CHATSWORTH, CALIFORNIA 91311 (818) 341-4800




vorth starting,
t’s worth

flmthng with
Minwax:

[n one easy step, Wood
Finish by Minwax stains and

fibersto become an integral,
breathing part of thewéod,
not just a surface film.
or extra durability top
with a coat of Polyurethane;
Antigue (il or any protective
fimsh by M]mm-.
difference
wax quality makes, Send
for our free 22- booklet,
Tips on Wood Finishin,
Minwax Co.,Inc., Dept.PM,
Box 995, Clifton, N] 07014.

MINWAX.

America’s favorite
wood finish for 80 vears.

P

When Star Trek's Captain Kirk
1

asks Mr. Spock to run a com-
puter analysis, the pointy-eared
Vulcan hops to it with confidence.
In real life. Spock {(Leonard Nimoy,
as all fans know) just started using a
computer this year—and finds it
fascinating. Nimoy, with Science
Editor Dennis Eskow, constructed
by computer the space station in
Science Worldwide (page 24) .
Long-time readers of PM will note a
familiar byline under the title, Build
COur Country Barn' Garage (page
g90). It's Richard Dempewolff, for-
mer executive director of PM as
well as editor of Science Digest.
Dick, now retired, built the garage
that we're sure many readers will
want to copy. See the article for
plans information . . . . Now we
know how to build a Russian space

| station. Just take some bottle caps,

panty-hose containers and dispos
able razor parts and glue them
together with other "found” items
That's the way artist Brian Sullivan
made the Soyuz model that he
photographed against a painted
background for this issue (page 66),
The Russian article follows Space
Station: ‘The Next Bold Step’ writ-
ten exclusively for FM by Presidem
Ronald Reagan. If you want a shot
of optimism for the future, read
about President Reagan's hopes for
the American station . ... Speak-
ing of Russians, they make a four-
wheel-drive Lada Niva that Canadi-
ans can buy, but we can't. Toronto
journalist Jim Kenzie writes of that
one and others in Cars You Can'l
Buy Here on page 61. His conclu-
sion: We probably shouldn't worry
aboutit. . . . The Austin A40 got 32
miles per gallon. Not bad for 19549,
when PM did a survey of imports
(see PM's Time Machine page
116). And we hadn't even heard of
oil embargoes then!

ik

EDITOR'S
NOTES

Canadian Jim Kenzie lears on a Lada Niva.

mmmmmwmg

i L1 %
a o |

Austin: The 195% winner by a half mile.
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SHAFT DRIVE WITH MORE POWER TO WORK
OR PLAY. AND WE CAN BACK IT UP.

Kawasaki launches the next generation of 3-wheelers.
Anywhere this new shaft-drive five-speed can get you, there's a reverse gear to
get you back. Forward or backward...feel that Kawasaki power. Seems more like
a 185 than a 160. And you know how important power is...whether you're hauling
firewood or putting the boat in the lake. For work or play...the KLT160 has more
new features than any other 3-wheeler in its class.
Start with the engine...an engine Kawasaki specifically designed for a 3-wheeler.
For easier starting, there'’s the exclusive Kawasaki Automatic Compression Release
(KACR). And a no-maintenance, hot-sparking CDI ignition. The new shaft-drive is
durable. More reliable. No chain to oil. And for the easiest take-off on
3-wheels, you can't beaf KLT’s automatic dual-clutch system.To top it
off, Kawasaki assembles the 160 in Lincoln,
Nebraska, and gives it an unbeatable six-

month limited warranty.
_ Now, get goin: There'’s work to be
K\ / ! done and fun to be had on Kawasaki'’s

i new shaft-drive, five-speed, dual-clutch
i KLT'160. It’s at your Kawasaki dealer

now. And you Kawasaki
can back it up. Let the good times rall.

For off-road use only. Specifications subject to
change without notice. Check local laws before you
ride. Availability may be limited. Kawasaki believes

in riding safely. Member AMA, MSF and SVIA.
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The BF Goodrich Radial Mud-Terrain TA
is available in sizes for direct application
on most ariginal equipment wheels:
A. Three carcass plies help resist
sidewall bruising to optimize truck
dependability
B. Tread pitch sequencing offers
quiet ricle.
C. Deep self-cleaning grooves
provide excellent iraction.
0 Dual compound tread imparts
outstanding mileoage.

The Radial MudTerrain TA™ was
designed specifically for outstanding
truck performance. In fact,
professional drivers recently lested
the Radial MudJerrain T ona
specially modified offroad truck. The
result: outstanding rugged
performance. When equipped with
the Radial MudTerrain TA, the test
vehicle demonstrated remarkable
traction capabilities. Even through
mud bogs with the viscosity of wet
cement under fwo feet of woler.

This One

LTI

S



LETTERS

TO THE EDITOR

Still going strong

I thought you might like to see a picture
(right) of the little electric car we built
from plans you published in two install-
ments way back in 1963 (Sidewalk
Classic, page 146, Mov., page 128,
Dec.). The car has been in use for three
vears now and still runs like a charm.
Our two young grandsons really love to
drive iL
For added safery. | installed a re-
mote-control switch on the electric mo-
tor that's operated by a model-airplane
R/C radio control, This way, 1 can stop
the car from a distance if the kids stray
too far away.
Thanks for a great design that's still
good after 20 years
FORREST R BAINBRIDGE
JAMESTOWN, N.Y.

Thanks for the photo. It's good o
know that PM projects can stand the
test of time. For others who may be
interested, the plans are available for

$7.70 postpaid from Popular Mechan-
ics. Box 1014. Radio City Station, New
York, N.Y. 10101,

old design that's still going strong.

Giving away secrets?

Your article Coming: Jump Jets That
Break The Sound Harrier (page 59,
June '84) was highly technical and very
thorough —so much so that | bet the
Russians loved it. Just because we
enjoy living in a free society, why dowe
insist on giving away vital military
secrets that could help the Communist
nations save billions of dollars in re-
search?

With magazines like yours, the Rus-
sians don’t need spies—ithey can read it
all in PM.

E R RISTVEDT
WADENA MINN

We appreciate the impaortance of se-
crecy when the need is genuine. Our
article, however, was based on unclas-
sified information available to anyone
It contained nothing that the Russians
don't already know— or we wouldn't
have published it.

Want more on robotics?

Since my article The Smartest Home-
built Robots appeared (page BS, Apr.
‘B4), I've received nearly 900 letters
asking for more information on home

10

robotics. 1 will be happy to provide

additional information, but to facilitate

the handling of such requests, | must

ask that readers please supply a busi-

ness-size sell-addressed, stamped en-
vaelope, Thank you.

THOMAS W, CARROLI

BOG 3227

SEAL BEACH. CALIF. 90740

Which diver’s flag?
In your November “83 issue (Lotters,
page 6). you stated that the traditional
red-and-white diver's flag was no long-
er legal and had been replaced by the
blue-and-white Alpha flag. This is in-
correct. The red-and-white flag has
always been, and still is, the proper one
for a diver to display.
FRED CALHOUN
BOSTON

Since we published that notice. the
Coast Guard has clarified its ruling. The
blue-and-white Alpha flag is required
on small vessels lving stationary in the
water near a dive site. Divers actually in
the water, however., may conlinue to
display the familiar red-and-white flag.
This is not an afficial navigation flag and
thus cannot be exhibited on vessels.

Who needs a computer?

In your article on using a computer to
keep wrack of cattle (Computer Literacy
For Cattle, page 58F, Apr.'84), you said
"When you're herding 100 cows, you
can't always remember which Is
which.” We have more than 100 cows
and we know each one by name. Mot
only that, but a good herdsman knows
the correct dam and sire (mother and
father) for every calf!

DAN KING

ATHENS, RNY

Import update

In vour article PM's Dollarwise Guide
To 1884 Imports (page 94, Mar. '84),
there were some errors in regard to
cars imported by us. While Bertone is
always exploring ways to improve its
X1/9. | can assure you that a twin-turbo
version is not one of them,

Secondly, the Pininfarina Spider (not
Spider 2000) has been renamed Az-
zurra for 1984, A wrbo version of the
Pininfarina is not available

ANTHONY T. CIMINERA
INTERNATIONAL AUTOMORILE IMPORTERS
MONTVALE N

Carburetor caution

As a part-time auto mechanic. 1 enjoyed
reading your article How To Rebuild A
Carburetor (page 49, Mar. '84), As a
firefighter. however, 1 must question
your suggestion of using a kitchen tabie
as a work area, Because of the flamma-
bility of carburetor cleaning fluid and
the residual gasoline likely to be re-
maining in the float bowl, such work
should be performed only in well-venti-
lated areas away from machinery or
appliances that could cause explosive
sparks.

Anvone failing 1o heed this caution
may find himself needing a rebuilt
house, not just a carburetor,

JAMES £ HUHD
ENON VALLEY, I'A

Although we mentioned that a kitch-
en table s convenient. we actually did
not recommend its use. We pointed out
thar a better location is in a garage or
basement. You are indeed right in em-
phasizing the need for working orfy in
well-ventilated areas away from
sources of sparks, ™

== e = — -~ . — —— |
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Wherever the musia is hot,
the taste is Kool. At any ‘tar\level, | _
there’s only one sensation |
this refreshing. | &

Warning: The Surgeon General Has Determined M4 B T
That Cigarette Smoking Is Dangerous to Your Health Milds Kings, 11 mg. "ta”, 0 .8 ma. nicotine; Filter Kings, 17 mg. “tar”,
1.0 may, nicotine av, per cegarente, FIC Report Mar. B4,




ever .. PLANS

ALL UNDER ONE ROOF

Barn/Garden

Our well-designed yard
building provides handsome
storage for yard tools, hand
tools, power equipment,
gardening supplies and a
gardening center for the
whole family. It also has an
upstairs loft without using

extra lumber! Dim.: 12 x 16 ft.

Plans, instruction manual &
material list.
%l plan: PL-1278—$10.50)

2 plans: PL-1278A—$17.50)

Duich Mini Barn is
fairly large (10 ft. by 13%:
ft.), yet it looks small. It's
quite attractive and makes
a great addition to your
yard. And, the roof is
designed to give this
“barn” 8 ft. of headroom
inside. (B-1279, one set of
plans—$3.95; B-12794,
two sets of plans—85.95)

Here's the cutest little
ever designed.
The structure measures
8 ft. wide, 12 ft. long and
almost 13 ft. high. An
outside stairway leads up
to a balcony, providing
access to the crawl-in loft.
Framing is easy, construc-
tion relatively inexpensive,
{B-1302, one set of plans
—4$3.95; B-1302A, two sets
—$5.40)

"ﬂﬂ-rh&v House"”
It's & two-story structure

measuring & ft. wide by
maore than 12 ft. long. In
addition, there’s a covered
walkway that runs the
length, widening the
second floor by 2 M. 4 in.
The first floor is designed
as a storage area.
However, our plans also
show you how to equip it
as a workshop or an office.
Build the second floor as a
bunkhouse sleeping two
kids. (B-1277, ane set
—$3.95; B-12T7A, two
sets—$6.49)

York, N.Y. 10101

Send your name and address with check
or money order payable to POPULAR
MECHANICS. Mail to: Popular Mechan-
ics, Box 1014 Radio City Station, New

Home Care Gulde

A must for every home-
owner! To save you money
Popular Mechanics has
prepared this fact-filled,
most concise and
authoritative guide that
COvers most every common
home repair problern. Tells
you how to cut fuel bills,
weatherstrip, insulate,
take care of electrical
emergencies. Hang a door,
install a lock, Repair
scratches in furniture.
Paint inside and outside
your home, and more,
Contains more than 135
illustrations and ten tables
and charts. All information
is on 12 double-sided
plastic-coated wipe clean
cards, spiral-bound.
Properly used this guide
can save you hundreds of
dollars! (B-1701— §5.45)

Window Greenhouse
is as attractive inside as it is
on the outside. Fashioned of
clear all-heart redwood and
plexiglas. Window stays intact,
Just add screweyes to the
frame. No drafis in winter, no
need for caulking, Can be
used to start seeds or to show
off your prize plants,
(PL-1T10—$2.50)

This Playhouse-
@ structure features
a pillared porch with a Dutch
door to the front, and a
picture window (o the rear
The shake roof is topped
with a birdhouse-
cupnala. (B-1301,
one set plans—
£3.95; B-13014
wo sefs—




“| got tired of punching a time clock, having
somebody always telling me to do this and do
that. | wanted 1o be my own boss. So | took the
plunge.” That's how William Tumbow describas
a decision that changed his life.

“Let me backtrack a bit, | was always a farm
boy . . . borm and raised on a farm. Even had my
own farm after doing a hitch in the Marine Corps.
But it got harder and harder to make anough to
support a wife and three growing boys, and | had
to get out.

“Then | got into managing a food store. One
day while reading a magazne, | Saw a message
like this one, that opened a new door of
opportunity for me, a message about becoming
aVon Schrader Associate. Frankly | was kind of
skeptical, but sent for the information. When it
came it sounded good, just what | was looking
for. No big investment, No licensing or franchise
fee. No waiting, no training needed. The only
requirement was a real desire to get anead and
devote the necessary effort. What really
appealed to me is that you pay no dues, fees or
royalties—every single penny you eam is yours.
to keep!

WORK PART-TIME/MAKE FULL TIME

“I started out part-time kept working for the
food store. In a couple of years my businass had
grown 50 much that | went full time. As | said,
being my own boss is something | had always
wanted. But another big payoff is that | enjoy a
sense of accomplishment doing a job, getting
compliments. | always like that pat on the
back.

“My first job was for a neighbaor. Then jobs for
Iriends, neighbors and relatives . . . and they
started telling other people. It started to
snowball and pretty soon | had as much
business as | could handle. Our best advertising
came from satisfied customers—and it's still
that way today.

“NOW | MAKE MORE IN ONE DAY THAN |
USED TO MAKE IN A WEEK. Believe it or not,
| made $43 per hour on one job recently . . . and
have made as much as $1,600 in a week. And
I've got four men working for me.

“Another thing | ike is being able to go hunting
and fishing all | want. I've got the time and the

| Earn More
Per Day Now...

. than | used to make
~ in a week!

| started my own business part-time
as a Von Schrader Associate ...
got step-by-step help and success
beyond my dreams.

This is how it really happened,
A true story by: William Turnbow

money for it. We 've got our own camper, and my
wife and | go camping a lot. We recently moved
to a new larger house, too.

“To say that Vion Schrader really helped make
all this possible would be an understatement,
From Mr. Vion Schrader on down, | have been
treated as good or better than any company
could treat anyone. I've never called about any
problem without getting number one service.
THREE MONEY MAKING BUSINESSES

“As a Von Schrader Associate you can really
have three money-making businesses in one, if
you want! Carpet cleaning, with the only foam
machine that cleans and vacuums canpetsin one
pass. Lipholstery chaaning, that quickly resultsin
bright, sparkling clean upholstery without
harmtul overwetting, And wall cleaning, almost
5 times faster than bucket-and-sponge, with
littie effort, no streaking.

“It's no wonder leading home furnishing
companies in every state endorse the Von
Schrader method

“And believe me, | wouldn't trade being a Vion
Schrader Associate for anything! This is the only
thing I've ever done |'ve been completely
satisfied with—only thing I"ve never had second
thoughts about.”

That's William Tummbow's story in his own
words. Now how would you like to earn big
money, starting out in your spare time, just ke
him? Wouldn't you like to be your own boss?
Become financially independent? We'll be
happy to mail you all the facts. Just send in the
coupon. That's how Wilkam got started. You'll
get our FREE booklet and see how we guide you
completely every step of the way. How toline up
customers. How to estimate jobs. How to make
big money

Yes, you can keep your present job and work
[part-time until you bulld up enough customers to
go full time, Make really big money like you never
dreamed of before.

It takes so little to get started. Only a few
hundred dollars puts you in business. Just
compare that to our typical competitors . .. one
offering a franchise charges ten times as much!
You can start in business for yoursalf using your
home as a base. Everything you need on a job

fits easily in your car.

The easy-to-follow instructions tell you
step-by-step how to set up and operate your
Von Schrader equipment. Absolutely no
mechanical experignce or special training is
necessary. It's that easy, that quick

But that's just the beginning. Von Schrader
helps you each step of the way. The exclusive
Von Schrader Business Manual guides you
completety in the “business” side of your new
business. Plus we give you all kinds of business-
building materials and promotion aids to help
you bring in the customers.

Our tested and proven sales and servicing
methods are backed by over 50 years of
experience with satisfied customers and
Associates—you get all the know-how you need
to become a home furnishings maintenance
expart

Send coupon today for FREE booklet
— No obligation.

This is your chance to build a career for your-
self with rewards far beyond your imagination.
S0 don't wait, Send in the coupon below, NOW.
Get all the facts. Study them in the privacy of
your own home and make your own choice. Of
course there’s no obligation, and no salesman
will call on you. But don't delay. Mail the coupon
today so0 you don't lose any time finding out
about this remarkable way to make big

MAIL TODAY FOR FREE BOOKLET
VON SCHRADER COMPANY, Dapi. 1085
Aenug
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OUTDOORS

Air craft that's
built for two

If you're an airboat fan and enjoy
building your own craft, you'll be inter-
ested in plans for Hydro-Rat 1. a two-
man airboat from Rocky Mountain Adr-
boats.

A larger version of their one-man
Hydro-Rat, the Hydro-Rat Il airboat
measures 12 feet long and 5 feet wide
and weighs 390 pounds. Hull construc-
tion is fiberglass-covered Yi-ino ply-
wood. while power comes from a 20-
hp, two-cycle engine driving a 52-in.
wooden propeller that develops 110
pounds of thrust. The boat will skim
over the water at about 25 mph and will
skim about $800 out of your wallet for

materials.
| The Hydro-Rat 11 will easily carry two

o |l Lo Favis

Hydro-Rat Il airboat can carry two and pmveredhyaiﬂhp,mm-q.vdzmym.l

increased power of the engine. You can
arder plans from Rocky Mountain Air-
boats, Box 119, Morgan, Utah 84050 |

men and their hunting equipment o
remote areas and back. thanks o the
increased width of the hull and the |

Dome away from home

Cross a pickup bed cap with a tent and
yvou get the Mini-Dome, a budget-
| priced altemative to the pickup truck
cap. One person can set up this truck
tent in about 10 minutes,
Construction is shock-corded alumi
num poles and waterproof nylon cover.
The entry flap and windows are fully
screened to keep your dome away from
home bug-free. After tenting to your

| Dome assembly

Is Just

five pounds.

heart's content. all vou have to do is
fold up the whole shebang into a small
S5-pound bundle that fits behind the seat
of the pickup.

$200 and are available in short- and
long-bed models. The manufacturer is
Engle Design. Box 167686, Seattle,
Wash. 88116,

Mini-Domes are priced from under

Plastic slugs

It seems that a day doesn't go by when
some product traditionally made of
metal isn't replaced by the same thing
made of plastic. So guess what's hap-
pened to the brass-cased .38-cal. bul-
let? That's right, plastic.

The new cartndge from United
States Ammunition Co. uses a plastic
case with a metal bead cap. The case
holds the bullet firmly until fired, and
when fired. easily unseats the bullet
and expands to the chamber walls for
better sealing.

The plastic case withstands the same
pressures as standard 38 Special
brass. while giving velocities in the
700- to 770-feet-per-second range in
four- and six-inch barrels. The plastic
cases can even be reloaded several
times and they do not have to be
resized, trimmed or crimped,

Reloading equipment is simple and
inexpensive. Four basic tools—a prim-
ing tool. powder measure, shell holder |
block and the USAC depriming and
bullet seating hand wol—all sell for less
than $60.

If the mouth of the cartridge expands
after firing. dropping it into boiling
water for several minutes brings back
the original shape.

The plastic cartridges should be
available at vour local sporting goods
outfitter, or you can write 1o the United
States Ammunition Co., 1476 Thorne
Road, Tacoma, Wash, 58421

Heat from Minibachi won't fog windows.

Cold water cruising can create chilly
cabins. But you can stay toasty warm
with an install-it-yourself cabin heater
that burns coal, charcoal or woad, The
Minibachi costs less than $400 and |
generates dry, high-temperature heat
that won't fog up the inside of your
cabin windows,

The stainless steel/ceramic wall con
structed unit also will broil, smoke or
bake those fresh-caught hish or other |
gastronomic delights |

For more information or to order the
Minibachi, contact Meredith Co., Box
6207, San Diego. Calif. 92106: (619)
224-7099 P
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Warning: Major Car Manufacturers Have
Determined That Gasolines Containing Methanol
May Be Hazardous To Your New Car's Health.

Many new car manuals are warning about the damage
gasolines containing methanol could do to your car.

They cite possible fuel system damage and performance
problems. And those are just two of the hazards caused
by methanol—a cheap ingredient added to some
gasolines.

Fortunately, there's a safe solution: Amocoe gasoline.
Because Amoco doesn’t add methanol to any of its
gasolines. None of them.

It's another way that Amoco goes that extra mile. For you
and your car.

We go that extra mile
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Save Gas, Save Engine with ‘POLY’

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

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

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

The FAA (Federal Avistion Adminis-
tration) has fully accepted Shck 50 Air-
craft Piston Engine Treatment (F.A.R,
#33.49). An FAA test simulating 1400
howurs of engine use (equivalent 1o about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.95; for light and
heavy loading respectively. The senior
engineering researcher at the University of
Southern California in San Diego stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university,” The Space Shuttle
Columbin uses the chemical “poly™ in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

b TFE RESIN-ENGINE
4. COATING

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Slick 50. Six
months later the oil was drained from
each wvehicle, and the cars were driven
without the oil plugs for about a half haur.
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available, If
you are still skeptical, send $2.00 1o defray
printing and postage costs, and we will
send you additional, more detailed test
information, etc.

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

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

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

WHAT ARE THE BENEFITS OF
SLICK 507 Your actual benefits in per-
cenlages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RVY really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
“lubrication starvation™ that all cars expe-
nience when first started before the oil has
a chance to circulate. Up to 90% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $34.95, less than the cost
of two tanks of gas.

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

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

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

For purchase or further information,
call toll-free 1-800-525-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 5. York 5t., Englewood, CO 80110,

O 1 enclose 354 %5 + 54.00 shipping and handling.

O 1 want 2 or more (free shipping and handling).

0O Check Ocob O Visa) MiasierCard
Card Mo - Exp Date

Kame

Address

{Ginve wreet sddrens il possible for LIPS debvery)




559 BREAKTHROUGH

Phone Company’s Revenge

Gone are the cheap one-piece phones. But. memory dialing, tone/pulse switching, speaker-
phone company design handsets are the legacy of the fight

phones and comfortable

It was a battle. Last year, with millions
of cheap one-piece phonas around, the
Phone Company was under siege.

Butrevenge is sweet. Bacause, as fast
as they appeared, most of the cheap
manufacturers have gona.

One-piece phones that didn’t feel like
our familiar American phones are gona.
And, millions of Amaricans have simply
kept renting their old phones.

So, thae Phona Company' s revenge is
complete. Its great feeling handsets, re-
liability and America’s complacency, have
won the Phone Company a major round.

But, with 70 million American homes
at stake, you can bet that the real war is
just beginning. So, while the Phone Com-
pany relaxes after the battle, a second
wave of 'smart phones’ is arriving.

INDEPENDENT'S REVENGE

Everyone’'s learned a lot. The Phone
Company is offering features and the
Independents have gotten the license of
a regular Phone Company handset.

But, this time the Independents are
way ahead. Now you can have a stand-
ard phone with a standard feeling hand-
sat just like you've had for years.

Plus, look at this. You can have 10
memory dialing., tona/pulse switching
and you'll even get a great sounding
speakerphone, all for just $§59.

LOADED

Imagine the convenience of having a
phone that dials for you in either Tone or
Pulse at the touch of a switch. It will
remember and dial any 10 numbers, in-
cluding last numbar redial.

And, best of all, you can dial your
numbers without ever lifting the recei-
ver. Just pugh the hands free button and
you'll be using your all new, super clear,
totally automatic speakerphone.

If you do decide to lift the receiver,
you'll find it cradles right on your shoul-
der just like a Phone Company phone,

So, using this phone is like finding an
old friend who's been educated since
the last time you saw one another.

PERFECT MARRIAGE

The real claim to fame of this phone is
its marriage of Phone Company fit and
feel with super convenience features,

Imagine walking around the room,
taking notes or even washing the dishes
while you talk on the phone.

And, with a speakerphone, anyone
else in the room can join in too. You'll be
heard loud and clear whether you are
nearby or across the room, because this
phone has a built-in condenser mike.

This speakerphone uses a new light-
ning fast aute-simplex design. It's one of
the reasons that it sounds so good. You
see, instead of talking and listening at
the same time and sometimes getting
feedback and hollow sound, this phone
only does one at a time,

But, don't be misled. You won't even
know it's happening. The computer brain
in this speakerphone switches back and
forth automatically with such lightning

speed, it took us about 10 minutes of
conversation to be sure.

Of course, there are no push-to-talk
buttons. Everything is automatic. And,
you're in full control. You'll have a full
range volume control, and you can switch
to the comfortable handset at any time.

The handset has its own condenser
microphone and a headphone quality
speaker in the earpiece to let you hear
and be heard with astonishing clarity.

THERE'S MORE

You'll love dialing with this phone.
There are no cheap flat buttons. You'll
have sculptured keys that fit your finger
and feel solid. But, the best part of this
phone is not dialing at all,

You'll have a super fast 10 number
automatic dialer that works with both
the handset and the speakerphona.

Dialing with the speakerphone is really
nice because you don't have to lift the
receiver unless you reach the person
you want to talk to.

il EE

PROG/MUTE HAND FREE

TONE

1]

PULSE

Each number you store may have up
to 16 digits and you can switch from
Pulse to Tone at any time. So, if you live
in a Pulse area and want to use Sprint or
MCI, just dial your local access code in
Pulse, then switch to Tone.

Don't worry about this memory dialer
forgetting. When you put in 3 standard
AA batteries, all your memaory is protec-
ted. And, because this phone is totally
telephonea line powered, it doesn't require
an AC plug. So, local power failures won't
affect your ability to use your phone.

THE FINAL FACTS

This phone is loaded with all the latast
phone features. Its electronic ringer has
high, low and ‘off for privacy’ settings.

Both its handset and phone line cords
ara disconnecting modular cords. So,
just plug it in and start talking.

The phone is slanted toward you for
ease of use. A stand flips out to give you
a comfortable dialing angle for desk or
counter use.

The phone also mounts easily on the
wall with two screws. There's a mute
button for privacy and LED indicators
show various operations.

It's made by Unitech, the large per-
sonal stereo and telephone manufac-
turer. You can be sure that the circuitry
and sound quality are state of the art. It's
backed by their limited warranty.

UNITECH'S REVENGE
RISK FREE

Wait till you hear the sound. Wait till
you fael the handset against your ear or
cradied on your shouldar. Talk on the
speakerphone and use the automatic
dialar risk frea,

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

To order your Unitech Automatic Dial-
ing SpeakerPhone risk free with your
cradit card, call toll free or send your
check for DAK's incredible breakthrough
price of just$59 plus$3.60 for postage
and handling. Use Order Number 9801.
CA res add Sales Tax.

Well, the Phone Company has had its
revenge against the cheap one-piece
manufacturers. But, with the marriage of
fit, feal and technolgy, the real winner is
going to be you, the phone user.

11056

EMWM

TOLL-FREE ORDER LINE
For oredit card orders call 24 hours 8 dey 7 days & vweek

CALL TOLL-FREE. . .1-800-325-0800
10845 Vanowsn St. M. Hollywood CA 81806
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High-tech glazing
‘ Andersen Corp. of Bayport. Minn. 55003, has developed

glass that gives double-glazed windows more insulating
value than triple glazing, according to Andersen, A thin
metallic coating is bonded to the outer surface of the inner
pane. As the drawings illustrate. in winter the glass admits
the sun, yet blocks the escape of interior radiant heat. In
summer, outdoor radiant heat is kept from reflecting into the
house. Andersen's High-Performance glass costs 10 1o 12
percent more than its uncoated double-glazing.

HEATING MONTHS

Window cover-up kit

Step-by-step Installation: Jjwuﬂwﬂcm 2| Position viryd
sheet over frame. 3)5nap In retainer. 4) Tﬂm}m virmyl.

| Tyz-All Plastics Inc.. 240 Glen Head Rd.. Glen Head, N.Y.

11545, has introduced the Cold-Stopper Weather Window
| system—a do-it-yourself plastic storm window kit It's a
simple means of insulating windows to prevent drafts, frost
buildup and heat loss. The kit consists of an adhesive-backed
frame, clear vinyl sheet and snap-in retainer strip.

To install the system. first apply the adhesive-backed
frame to the window opening. Then position the vinyl sheet

excess vinyl from around the frame. The Cold-Stopper is
available at hardware stores and home centers in four sizes:
24 x 40-in. ($5), 40 x 50-in. {$7), 50 x B0-in. ($10) and 72 x

168

over the frame and snap in the retainer strip. Finally, trim the |

B2-in. (§14). For summertime use, tinted sheets and fiber- | lem. It's available at lawn and garden

glass screens are also available, | shops for about $4. ™M

Kit form tiller
The Groundhog 11 is a rear-tine tiller that
comes in semi-kit form—you must
mount the engine. belt guard and
handles. The 5-hp. 4-cycle engine
has three forward gears, and
reverse, for cutting a
14-in.-deep x 26-
in.-wide swath. It's
available in serni-kit
form ($600) from
Carl Heald Inc.,
Box 1148, Hen-
ton Harbor,

Mich. 49022, or
assembled

($690) from Heald dealers.

Energy-saving thermostat

The Hunter Energy Monitor programmable setback thermo-
stat ($100) displays the amount of time a heating or cooling
system has operated during the current day or week versus
the previous day or week, thus, allowing you to measure and
manage your energy
usage. The do-it-
yourself installation
takes only 30 min-
utes, according to
the maker. For de-
tails, contact Robbins
and Myers Inc., 2500
Frisco Ave., Mem-
phis, Tenn. 38114,

Acid rain contains nitric and sulfuric
acids which lower the soil pH. the
measure of acidity and alkalinity which
is critical to plant tissue growth and
development. Sudbury Laboratory Inc.,
6 October Hill Rd., Holliston, Mass.
01746, offers a soil test kit for deter-
mining so0il pH and correcting the prob-
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$89 CLOSE-OUT

Maka your stereo system’s sound explode with life. Improva tha sound quahty by 30 to

50%. Plus, you'll add tape dubbing too with this limited BSR $89

It's like night and day. Crashing cym-
bals, the depth of a string bass, more
trumpets or more voice will come bursting
forth from your stereo at your command.

You'll make your music o vibrant that
it will virtually knock your socks off when
you use this professional quality 10 band
stereo Sound Detonator Plus Equalizer.

It has a frequency response from 5hz
to 100,000hz = 1db. BSR, the ADC equal-
izer people, make this super agualizer
and back it with a 2 year limited warran-
ty. Our $89 close-out price is just a frac-
tion of its true $249 retail value.

CAN YOUR STEREOD
SOUND BETTER?

Incredibly better. Equalizers are dif-
ferent from regular bass and treble con-
trols. And, 10 band EQs are the best.

Bass controls turn up the entire low
end as well as the low mid-range, making
the sound muddy and heavy. With an
aqualizer, you simply pick the exact fre-
Quﬂnﬂiﬂﬁ you want to enhance.

You can boost the low-bass at 31 hz,
62hz and/or 125hz, and the mid-bass at
250hz and 500hz to animate specific
areas of the musical spectrum.

And, when you boost the part of the
bass you like, you don’t disturb the mid-
range frequencies and make your favorite
singer sound like he has a sore throat.

The high frequencies really determine
the clarity and brilliance of your music.

You can boost the mid-range and highs
at 1,000hz, 2,000hz, 4,000hz, B,000hz
and 16,000hz. So, you can bring crash-
ing cymbals to life at 16,000hz while at
the same time you cut tape hiss or an-
noying record scratches at 8000hz.

You can also boost or cut specific
mid-range frequency areas to add or
subtract vocal, trumpets, guitars or what-
ever instrument ranges you prefer.

GREAT FOR 2 TAPE DECKS

You can push a button and transfer all
the equalization power to the inputs of
two tape decks. So, if you have a cassette
deck in your car or a personal stereo that
YOu wear, now you can pre-equalize your
cassettes as you record them.

Now you can get all the dramatically
enhanced sound wherever you are. This

is an especially great feature for bass
starved portables and high-end starved
car stereos to rnnke tham come alive.

.--1—
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And, lock at this. There are two tape
inputs and outputs, so you can dub from
tape deck A to B, or make two tapes at
once with or without aqualization.

EASY HOOK UP

Use your tape monitor circuit, but don't
lose it. Now your one tape monitor cir-
cuit lets you connect two tape decks.

Just plug the equalizer into the tape
‘in' and ‘out’ jacks on your receiver. We
even supply the cables.

As you listen to your records, FM or
'aux’, any time you push the tape mon-
itor switch on your receiver you'll haar
your music jump to life.

The output from your receiver is always
fed directly to your tape decks for re-
cording, and with the touch of a button,
you can choose to send equalized or non-
equalized signal to your recorders.

When you want to listen to a tape
deck. just press a tape monitor button
on the equalizer and your tapa dack will
work exactly as it did before. Except,
that now you can choose to listen with or
without equalization and you can dub.

You won't be listening to any distor-
tion or hum. The Sound Detonator Plus
has a 95db signal to noise ratio and total
harmonic distortion of just 0.018%

Once you've set your equalizer con-
trols, switch it in and out of the system.
You'll hear such an explosive improve-
ment in sound, you'll think you've added
thousands of dollars of new esguipment.

WHY A CLOSE-OUT?

Last year DAK closed out over 18,000
of BSR's 7 band equalizers because BSR
had decided to only sell equalizers under
their ADC name and they still had some
left with the BSR name on them,

Woell, as Detroit comes out with new
cars each year, ADC comes out with new
equalizers. We got them to supply us

close-out.
with just 15,000 of last year's model
before they shut down for the new one.

They had already paid for all the tool-
ing, all the research and design, so we
were able to buy these for less than half
the normal price, for cold hard cash.

S0, you can go to any HiFi store and
buy this year's design in an ADC equalizer
made by the parent company BSR, or you
can get this $249 value BSR equalizer
while our limited supply lasts, for $89.

THE FINAL FACTS

There are 20 slide contrals, each with
a bright LED to clearly show its position.
Each control will add or subtract up to
12db. (That's a 24db range!)

There are separate sound detonation
slide controls for each channel at 31 hz,
62hz, 125hz, 250hz, 500hz, 1,000hz,
2000hz, 4000hz, B000hz, and 16,000hz.

LED VU metars with+0.5db accuracy
show levels for each channel. It is 17”7
wide, 6" deep and 434" tall,

PUT LIFE INTO YOUR MUSIC
RISK FREE

Prepare for a shock the first time you
switch in this equalizer. Instrumants you
never heard in your music will emerge
and bring a lifelike sound that will envelop
you and revolutionize your stereo system.

If your system doesn’t spring to life,
simply return the equalizer within 30
days in its original box for a refund.

To order your Sound Detonator Plus
Tape Dubbing BSR 110X 10 Band Stereo
Frequency Equalizer risk free with your
credit card, call toll free or send your
check not for ADC’'s $249 value, but for
only $89 plus §7 for postage and han-
dling. Order No. 9724. CA res add 6% tax.

Wake up the sound in your stereo.
Your sound will explode with life as you
detonate each frequency band with new
musical life. And now you’'ll be in control
of two tape decks as an added plus.

T

~ TOLL-FREE ORDER LINE
For credit cord orders call 24 howrs & day 7 doys o week

CALL TOLL-FREE. . .1-B00-325-0800
10845 Vanowan Si., N Hollywood CA 91805




A catalytic combustor cuts wood consumption,
reduces pollution and saves you money
on chimney cleaning.

BY JOHN W. BARTOK JR.

A combustor
can be retrofitted to
ity bl i

n use,
Maost retrofit combustors
are fastened to the
stoveplpe collar.

ew, longer lasting retrofit catalyt-
ic combustors that can improve
stove efficiency by 10 to 25 percent are
now available. Besides substantially
reducing the amount of wood needed
during a heating season (if you rely
heavily on a wood stove), these com-
bustors also cut back creosote forma-
tion and pollution by as much as B0
percent, thereby lessening the poten-
tial for chimney fires and acid rain.
Priced under $150, the typical retro-
fit unit will pay for itself in two years if
you count the savings on wood and the
fee for one chimney cleaning per year.
Improvements in design and manufac-
ture have corrected problems that
caused cracking, catalyst flake-off and

160

early burnout in earlier models. The
service life expectancy of the new cat-
alytic combustors is now realistically
set at three to six years.

A combustor unit consists of a cast-
iron or sheet-metal housing and a
damper mechanism that contains the
element. Surfaces of the element are
coated with a noble metal catalyst—
either platinum or palladium. Some
models also have a view port that lets
you see the combustor in operation and
a thermometer to measure the temper-
ature of flue gases.

When hot gases contained in the
smoke of a wood fire pass through the
combustor element, it heats up. A
chemical reaction promoted by the cat-

alyst coating lowers the ignition tem-
perature of the hydrocarbon gases in
the smoke to about 600° F. When the
element temperature reaches that
point—known as light-off—the smoke
literally burns, releasing latent energy
that goes up and out the chimney when
stoves aren’t equipped with catalytic
combustors.

After light-off occurs, the element
temperature may increase to 1,700° F.
and above. At temperatures above
1,100°, the combustor glows red, If

{Flease tum to page 16F)

Jobn W Barok I B an assocsade research professor
argd an exenuon agniuliural engrnesr Jhe Liniverd-
sity of Conrwscticul. He has \Willen numenous amicles
on solgd-fuld heating
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Thunder Lizard Mi

Earlier this year we offered a 15" BSR speaker system with the wrong tweeter at a ci'asa-aut price.
Now. here’s a super improved version of the same speaker for the exact same close-out price.

It was a mistake. Somebody goofed
and put the wrong tweeter in 3500 of
BSR's bast 15" 3-way speaker systems.

THUNDER LIZARDS

BSR's salesman referred to the speak-
ers as Thunder Lizards because the 15"
acoustic suspension bass driver is so
powerfully dramatic that it can literally
recreate the power of an earthquake or
explosion in your living room.

Unfortunataly, without the brilliant and
powerful exponential horn tweeter, the
bass simply overwhelmed the highs and
so the name Thunder Lizard was born.

But, DAK came to the rescue. We not
only bought all 3500 of the speakers, we
bought the exponential horn tweeters
that BSR had left out and let our cus-
tomers install the correct tweeter them-
selves. The highs and lows this system
created were nothing short of awesome.

BUT, THERE'S A PROBLEM

We thought we'd have enough speakers
for the rest of the year, but we sold over
3300 in just our Spring Catalogs. So, we
went back to BSR and tried to buy more
of the speakers. But, they only sold us
the first batch at a close-out price be-
cause they had put in the wrong tweeters
and didn't know what to do with them.

BSR =aid that luckily they didn't make
mistakes very often and the only other
‘problem’ they had was an inventory of
6000 too many super tweak B" mid-
range drivers with an exotic polypro-
pylene cone they used for an expensive
BSR tower system.

LOOK NO FURTHER

Well, to make a long story short, we
got BSR to replace the plain paper 5"
midrange in the Thunder Lizard Mistake
with the new exotic 8" polypropylene
midrange driver. And, they put the cor-
rect tweeter in for us too.

So, for exactly the same close-out
price, we have 6000 speaker systems
that produce a kaleidoscopic panorama
of sound that is nothing sort of incred-
ible. You're in for an earthshaking, bone
jarring musical experience.

The exponantial horn tweetar gives
you startling dramatic highs to 20Khz.
You won't just hear cymbal crashes, you
will experience them. The highs are sim-
ply brilliant. Plus, a brilliance control
lets you decide just how powerful you
want the highs to be.

The bass, all the way down to 20hz is
reproduced with thundering accuracy by

e A
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the pride of the BSR line, a 15" acoustic
suspension bass driver. The lows seem
to have life of their own.

You'll hear string basses emerge that
you never knew were in your recordings.
Just a bass drum is an exparience.

And finally, the midrange from 1000hz
to 4000hz is flawlessly reproduced by
the newest development in high-tech
speakers. Instead of using paper, poly-
propylene is used.

Its characteristics give incredible purity
to the entire midrange. It's much more
accurate than a paper midrange.

And,it's a perfect match for the drama-
tic thundering bass and startling highs
these speaker systems produce. There's
a presence control that lets you adjust
the midrange level to suit your taste.
GREAT LOOKS AND GREAT SOUND

The beautifully crafted wood-grain ap-
pearance cabinet is 29" tall, 18" wide
and 10%" deep. It comes with a beauti-
ful removable real cloth speaker grill.

BSR backs this system with a 2 year
limited warranty, and speaking of protec-
tion, the tweeter is fuse protected. The
system can handle 180 watts peak, 30
watts continuous and requires 15 watts.

NEVER AGAIN?

BSR says that this is it. When these
6000 speakers are gone, there'll be no
more. They say they have no more mis-
takes and no more extra speakers.

Wall, we're delighted they make mis-
takes. And, we know once you've heard
these 15" thresa-way speaker systems
you'll be delighted too.

“THUNDER LIZARDS NO MORE’
RISK FREE

Soft listening will give you a fullness and
realism of sound not possible with con-
ventional 10" and 12" speaker systems.

And, wait till you (and your neighbors)
hear the thundering realism of high vol-
ume listening with these incredibly pure
audiophile speaker systems.

MNormally, only the most sophisticated
audiophile can afford the ultimate. a 156"
3-way system. But now, due to BSR's
&TTOrs, anyone can experience the incre-
dible realism of a truly great speaker.

If for any reason you're not 100% over-
whelmed by these speaker systams, sim-
ply return them to DAK in their original
boxes within 30 days for a refund.

To order your BSR top of the line 15™
3-way loudspeaker system with the ex-
ponential horn tweeter and the new 8
polypropylene midrange already instal-
led by BSR risk free with your credit
card, call toll free, orsend a check not for
the suggested retail price of $199 for
the system with the 5" midrange but for
only $119 esach plus $12.50 each for
postage and handling. Order Number
9717. CA res add 6% sales tax.

Now, without even having to install
your own tweeter, you'll experience dra-
matic earthshaking musical sound that's
so startlingly alive, it'll send shivers
through your body for years to come.

DAK

INDUSTRIES INCORPORATED
TOLL-FREE ORDER LINE
For credit card orders call 24 hours o day 7 days & week

CALL TOLL-FREE. . .1-800-325-0800
10845 Vanowen 5t., N. Hollywood CA 31805
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IMPROVE YOUR WOOD STOVE WITH A COMBUSTOR

(Continued from page 16D}

adequate smoke and air are present,
the combustor will continue to work
even if smoke temperature drops to
300° £. because the element generates
its own heat.

Catalytic combustors are most effec-
tive on airtight stoves that tend to
produce a lot of creosote, and perform
best at low to medium burn rates typ-
ical of overnight stove operation in fall
and spring. At a high burn rate, a stove
firebox often attains temperatures
high encugh to consume a lot of smoke
without any assistance from the com-
bustor.

Mot everyone who has a wood stove
should rush out and buy a catalytic
combustor. Franklin-type stoves, fire-
place inserts with screen fronts and
other stoves that burn hot produce very
little creosote and will benefit little
from a catalytic combustor retrofit.
Retrofit combustors installed on stoves

used only occasionally will take longer
to pay back their cost. Although com-
bustors can be added 1o most stoves,
they will not perform equally well in all
installations. Nor will a retrofit unit
generally perform as well as a combus-
tor that's built into the stove. Combus-
tor design, location and smoke/air mix-
ture influence efficiency.

In some cases, installation of a com-
bustor voids a stove’s UL listing. Check
your local building inspector or fire
marshal before modifying your stove.
To date there are no nationwide safety
standards for testing catalytic combus-
tors. Efficiency and emission standards
have been developed by the Wood
Heating Alliance, the Oregon Depart-
ment of Environmental Quality and
several independent testing laborato-
ries,

Before you purchase a combustor,
inspect your stove’'s design and loca-

tion. Combustors do not work well on
stoves with very efficient heat ex-
changers or baffles because most of
the heat is removed from the gases
before they leave the stove. With such
stoves, it is more difficult for a flue-
mounted combustor to attain light-off
temperature. Combustor units that
mount inside a stove may reduce the
length and overall volume of wood that
wiill fit.

Most externally installed combus-
tors are 8 to 12 inches long. To make
the connection, the flue pipe will need
to be shortened or the stove moved.
There must be an 18-in. clearance from
the flue-installed combustor to any
combustible material. Since most ret-
rofit combustors have diameters 2 to 8
in. larger than the stovepipe, where the
existing flue has just an 18-in, clear-
ance, adding a combustor would be
unsafe unless the stove and flue were
moved.

If you decide to buy a catalytic com-

{Flease tum to page 16H)

CATALYTIC COMBUSTOR LOCATIONS

STOVEPIPE —_

BYPASS DAMPER
CONTROL HANDLE

THE RETROFIT UNIT FOR FISHER AND SIMILAR

STOVES MOUNTS BELOAY THE STOVEPIFE COLLAR

FORGARD COMPARTMENT
HEAT EXCHANGER

BYPASS DAMPER
CONTROL HANDLE

THE BAFFLE ON THE DORWOOD
SMOKEMASTER FORCES GASES TO
THE FORUARD COMPARTMENT
V/HERE HEAT 15 EXTRACTED

EYPALS DAMPER
CONTROL HANDLE

COMBLSTOR

THE ARDEM SMOKE GEMIE RETROFIT FOR FIRE-
PLALCE INSERTS AND FREESTANDING MODELS

FITS INSIDE FIREBOX, BYPASS DAMPER IS
OPEMED DURING START-UP AND REFUELING.

OTHER COMBUSTOR LOCATIONS

'n

L

AN ADD-ON COMBUSTOR SHOULD BE LOCATED CLOSE TO THE STOVE TO
ACHIEVE AND MAINTAIN A 500° F. OPERATING TEMPERATURE

16F
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$495° BREAKTHROUGH!

When you ara &t rest. so is your
haart, A low resting heart rate us-
unlly maans you're in good condi-
tion. Have you checked yours?

Heart

Whaen you exercise, you should
reach your heart's target zone. But,
have | reachead my axarcise targat
rone, or just had too much coffes?

Now you can exercise, rest swim or go out to dinner wearing the latest in computer pulse
takers on your wrist. Plus, it's a talented sports watch and a formal dress watch too.

By Drew Kaplan

It's afact Youcantell alotaboutyour-
self from your heart rate. You can eval-
uate the condition you are in, how much
stress you are under, and how hard you
should be exercising.

Think about it How fast does your
heart beat when you climb a flight of
stairs? And how long does it take for your
heart rate to return to normal?

Well, if you're at all like me, you may
be a little out of shape. While I'm only
37, several friends of my own age have
recently had heart attacks. And frankly,
I'm getting just a bit worried.

You see, | am getting past the point
where | can simply say, “I'll get back into
shape next year.”

So, wheather you're a long distance
runner (this is the ultimate jogging com-
panion), or justa few pounds overweaight
like | am, your heart rate will give you a
picture of your heart and body's condition.

Mow you can take your heart rate any-
time, anywhere with the newest in so-
phisticated electronic pulse takers.

And best of all, this heart computer is
contained in a beautiful 24 hour alarm,
24 hour chronograph, LCD watch, that
you will be as proud to wear with a coat
and tie as you are when you're running.

k%l e - 7o fﬁ?:ﬁ
YOUR HEART S TARGET ZONE
Your heart, just like any other muscle

in your body, requires exercise. Unfor-
tunately, unlike your arms, you can’'t see
your heart's condition just by looking.

The type of exercise called aerobic
exarcise is specifically designed to exer-
cise your heart. The purpose of aerobics
is to reach your heart's target zone.

So what is your target zone? Your
target exercise zone is between 60 and
B80% of your maximum heart rate. And
here's an easy way to figure it out

Simply subtract your age from 220
beats per minute. So, for ma at 37, my
maximum heart rate is (220-37) or 183.

So when | exercise | should get my

heart rate up to at least (183 X 60%) or
110 beats per minute, and no higher than
(184 X 80%) or 146 beats per minute.
With the Heart Window to help me, | can
be sure that my workouts are valuable for
my heart and neither dangerous esca-
pades or total wastes of time. Of course,
before beginning any exercise program
you should consult your own doctor.
Note: Tha Heart Window is designed to
indicate your pulse rate and aid your
exercise, not to make medical diagnoses.
BUT ISN'T EVERYONE DIFFERENT?
Here's the really exciting part The
worse shape you're in, the faster you'll
reach the target zona and the less work
you'll have to do to stay in the zona.
You see, as you get in shape, your
heart doesn't have to beat as hard to do
the same amount of exercise. Just as
when you work out with weights your
arms become stronger, your heart be-
comes stronger with aerobic exercise,
So the Heart Window is safe for the
beginnerorthe athlete. And, you'll really
s@a your improvement as you axercise.
But you don't have to exercise. Just
wearing the Heart Window and using it
at the office when you're under stress,
after you've walked up some stairs or
around the block, will make and keap you
aware of your body' s physical condition.
And look at this. Sit down at your
desk and take your pulse, Then drink a
couple of cups of coffee and take your
pulse again. You'll see just what your
moming ‘pickup’ actually picks up, and if,
God forbid, you smoke, take your pulse
befare and after a cigaretta. Wowl!
ALL ELECTRONIC
With Innovative’'s new Pulsemeter
watch, you'll have supreme accuracy. It's
like a direct electronic line to your heart.
Yousee, unlike other pulsemeters that
use a light shining through your finger,
or a microphone to take your pulse, this in-
strument actually measures the alectrical
impulses that cause your heart to beat.
The back of the watch is one receptor,
and the metal touch sensor on the front
of the watch acts as the other sensor.
Just touch the sensor. and you'll see
your pulse on the large LCD Display.
IS IT A DRESS OR SPORTS WATCH?
Innovative Time thinks that everyone
interested in their pulse must be a pro-

fessional athlete. So, they've built this
watch with all the athletic extras.

It's not only water rasistant, it's guar-
anteed to 80 feet (although you can't
actually take your pulse underwater, It
has a stopwatch, a lap timer, and dual
finish mode. Its band is made of very
tough polymers. So, it's a sports watch,

But wait, | don't like black watches
for dress. So, I've gotten Innovative to
add a deluxe matching stainless bracelet
to the watch. It's rendered in stainless
and black and is a perfect high fashion
choice. So, it's a dress watch,

Plus, there's a 24 hour alarm and an
hourly chirp. The stainless band is great
for sports or dress. So, you'll get the
watch with the black band on it and the
high fashion band packed with it, com-
pliments of Innovative Time's superb
engineering and DAK's good taste.

The Heart Window is backed by Innova-
tive Time's 1 year limited warranty and
comes with a 1 year battery in place.

TRY THE HEART WINDOW
RISK FREE

Mow you can look at your heart as
easily as the time. You'll see how you
react to stress, foods and exercise. Don't
let DAK's low price confuse you. Take
this pulse watch to your own doctor and
have him test it

Try the Heaart Window risk free. Try ax-
ercising and then check your cardiac re-
covery rate. If you don't like what you
see, you'd better keep the watch. But if
you just don't like the pulse watch, sim-
ply return it within 30 days in its original
box for a courteous refund.

To ordar your Heart Window, Pulsa
Sports/Fashion Watch, complete with 2
bands risk free with your credit card, call
toll free or send your check for just $49.50
plus$3 for postage and handling to DAK.
Order No. 9844, CA res add sales tax.

In the gym, at the track or at the office,
you'll have a direct connection to the
condition of your heart.

DAK

| INDUSTRIES INCORPORATED
= __._} TOLL-FREE ORDER LINE
Faor cradit card orders call 24 howrs a day 7 days & week

CALL TOLL-FREE. . .1-800-325-0800
10845 Vanowen St., N, Hollywood CA 91808
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NRI can show you how

to make .
repairing small engi

money

L-___-—-—_—--—_—_-—-—_-—_—

There are 50 million small engines out
there, and many are waiting for qualified
servicemen to fix them. MRl can give vou
the tralning you need o cash in on this
opportunity, and you learn at home in
your spare time, at your convenience.

Includes 5 HP Engine

You leamn by doing with NRI “hands-
on” raining. As part of the NRI Master
Course, you get a brand-new 5 HP Tecum-
seh commercial engine to work on. You
learn to diagnose problems, tuneup and
adjust, even tear down for valve and ring
jobs. And your training includes profes-
sional tools like an inductive tachometer,
valt-ohm meter, torque wrench, valve
spring and ring compressors, complete
wrench set, and more. .. all to equip you
for learning and eaming,

Choice of Two Courses
NRI's Basic Course puts special
emphasis on lawn and garden equipmeant,

teaches you the theory and practice of
kgniltion, lubrications, cooling, and starting

McGraw-Hill Co
Education Cen
(I 3030 Wisronsin Ave

| i W.l.w,hln-:;llln_ D.C. 20016

We'll give you tomormow.

. = & REPAIR
/ O Automotive Servicing
O Alr Conditioning, Relrigera-

systems, Its 30
“bite-size” lessons
concentratecnonesubject | atatimeto
let you move at your own pace, give you
greater clarity and faster learning,

The same teaching techniques give
you advanced training on the 45-lesson
master course. . training in the repair and
servicing of a wide range of other motors
inclading generators, industrial equipment,
even motorcycles. You learn to service
electrical systermns, transmissions, clutches,
power take-offs, and more.

Exclusive Factory Training
Although not required for graduation,
your Master Course includes five intensive
days of optional training at the Tecumseh
Factory Service School. Here, you'll work
with master techniclans and instructors,
tting first-hand experience in subjects
ike solid-state testing, transmissions and
transaxles, engine teardown, two and
four cycle carburetors, o theory,
troubleshooting, and maore. All designed
to prepare you for success,

Send for Free Catalog

Find out for yourself hew much MNRI
training can do for you. Send for the free
catalog with all the facts, descriptions
of each lesson, and factony training cur-
riculum. Mo salesman will call, Get started
on your future today! [f coupon has been
remaoved, write to NRI Schools, 3939
Wisconsin Ave., Washington, D.C. 20016

Pleasz rush me the one free
catalog [ have checked. |under-
stand thai there is no obligation
and no salesman will call

[ SMALL ENGINE SERVICE

tion & Heating including
Solar Technology
[ Electrical Appliance Servicing

(Please Print)

Age

[ Building Construction

O TWhudioMdeo Servicing,
Communications Electronkcs
wath CB, Mbcrnc\um.pl.dﬂs_

Electronic Design Technology.
Electronics

City/State/Zip

Accredited by the Accrediting Commission of the National Home L kill

Study Council

1aH

Al carees courses
crved under

O Check boe details 1102004

L--__——---
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COMBUSTOR
(Continued from page 16F)

bustor, review the instruction manual
for each model your dealer offers.
Some manufacturers provide only a
couple of sentences of installation
information while others offer several
pages. Be sure that installation and
operating instructions are clear. Also
check on the assembly required for
each model you are considering. Is
everything that's needed to install the
unit provided or will you have to buy
extra components or tools? Above all,
make sure the unit you select is compat-
ible with your stove.

Evaluate the design, construction
and materials used for each combustor
umnit. As a rule, cast-iron housings last
longer than ones made from sheet met-
al. The bypass damper should be sasy
to operate and have a handle that
remains cool. Look for a unit with an
easily replaceable sloment.

When a unit you are considering has
been tested by an independent lab, try
to obtain the test data. They can indi-
cate installation and operational prob-
lems prevalent in a particular model.

Evaluate warranty provisions. They
vary from one to 10 years with most
manufacturers prorating over a five-
year period.

Installation problems

Installing most retrofit catalytic com-
bustor units is relatively easy, especial-
ly if the maker supplies detailed
instructions. Units designed to modify
stoves themselves usually attach to the
inside or top. External units made for
installation on the stovepipe should be
positioned as close to the stove as pos-
sible and therefors usually replace part
of the first section of the existing flue.
The stovepipe should be 24-gauge or
heavier to meet the National Fire Pro-
tection Assn. code, Nongalvanized
pipe is preferred.

When a catalytic combustor is being
added to an existing stove installation,
the stovepipe should first be cleaned.
Dismantle the pipe, which is usually
made up of 4-foot sections screwed
together at the joints, and take the
pieces outdoors. Remove the built-up
creosote with a wire brush. Check the
chimney at this time—if there's a cre-
osote layer '%-in. thick or more, or if
you find fist-size globs stuck to the flue
liner, clean them away or have them
removed by a chimney sweep.

Most combustor units come ready to
install, but some require assembly of
the damper mechanism or attachment
of handles. Before mounting the com-
bustor, make sure that all clearance
requirements will ba met. Unless oth-

{Plaase turn to page 167)
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Here’s the world’s most unique clock radio. But it's also the ideal Executive Link for your
office. Either way, it's your link to the outside world.

You're at your desk. Soft beautiful FM
music is gently caressing you. You feel
your tensions melt, your mind clears,
and you're ready to take on the world.

Plus, wouldn't you like to sae the Space
Shuttle Lift off, the 9th inning of the
World Series, nndtgan news as it happens?

You're lying in bed. Your mate's asleep.
You're watching the late late movie. An
earphone gives you total privacy, and if
you fall asleep, you know that the TV will
turn itself off within the hour.

In the morning, you can wake to TV,
FM., AM or alarm. If you wake at night,
you'll see the time on the extra large LED
display with high/low brightness.

And, you won't have to worry about
losing the time if there's a power failure
once you install the standard 9V battery
(not included) for protection.

OR

You're in your car or camper (not driv-
ing). You've plugged this entartainment
center into your cigarette lighter, using
the optional cable And, you're watching
the last quarter of the Super Bowl,

MNow, no matter where you are, you
can have great sounding AM and FM
radio, or VHF and UHF TV.

FITS ANYWHERE

This beautiful micro-entertainer mea-
sures a mere 9%" wide. lts space-age
silver and black styling adds a stunning
look to any room at home or at the office.

While it's certainly the ideal bedside
companion, think of the late nights you've
spent at the office. Don't you deserve to
have a companion that's a direct link to
the outside world on your desk, credenza,
or evean a8 bookshelf?

HAS EVERYTHING
First the alarm. You'll enjoy avery stan-

dard feature. There're fast and slow time
and alarm settings. A sleep switch that
lets you have up to an hour of AM, FM or
TV before it shuts down for the night.

A snooze bar lets you have 9 minutes
of extra sleep in the morning befora the
TV, radio, or alarm attacks you again.

And look at this. 59 minutes after the
alarm turns on the radio or the TV, it will
automatically shut itself off. In 24 hours,
the cycle will repeat itself, so there's no
need to reset this clock radio TV.

GREAT SOUND SAYS IT ALL

You'll enjoy the full rich sound you'd
expect from an Emerson clock radio when
you switch to either AM or FM.

The FM tuner really pulls in the stations.
And the full range speaker has a vary
pleasing and full rich sound.

Of course, with the touch of a button,
you can also tune in your favorite AM
stations. You can keep up with the latest
news or music on AM,

In the dark, linear volume and tone
controls are a real luxury., So whether
you're listening to the built-in speaker or
the included earphone, you'll ba in easy
control of your music or TV,

BUT ITSTHE TV

Imagine a4}:" black and white TV that's
incredibly sharp and clear. While it's
certainly not for a crowd, it's perfect for
viewing on your desk or night stand,

A rod antenna really pulls in the sta-
Tons, or you can connect your own anten-
na. An adjustable flip up stand as pictur-
ed) lets you set the angle for desk view-
ing (up) or bed viewing (down).

You'll have full control of brightness
and contrast as you'd expect. But if's
particularly important with this TV, be-
cause you may be in a very bright office
or a very dark bedroom.

SEEEEE RN

Just choose any station 2-13 VHF or
14-B3 UHF and enjoy your TV. It's made
by Emerson and backed by their stan-
dard limited warranty.

TRY THE IDENTITY CRISIS
RISK FREE

I've bean moving my sample TV be-
tween my office and night stand for about
a week. | seem to use the radio more
during the day and the TV more at night.

But, it sure is nice to have a TV handy
when world events happen. This ad is
being written on April 24, and |'ve been
keeping up with the news on the San
Jose earthquake all day. My wife's parents
live in San Jose and they're OK).

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

To order your beautiful Emerson AM/
FM Clock Radio TV risk free with your
credit card, call toll free or send your
check for just $99 plus §7 for postage
and handling. Order No. 9846. You can
order a 12V adaptor cable that plugs
into your car's cigarette lighter for just
$6.50 ($1 P&H) Order No. 9847. CA
residents add sales tax.

It's small enough to sit on your desk,
but it's big enough to bring you the world.
Now you can have the world at your
fingertips at the office where you work
or at home where you rest,

DAK o

INDUSTRIES INCORPORATED
~ TOLL-FREE ORDER LINE
Faor credit card orders call 24 hours & duy 7 days & week

CALL TOLL-FREE. . .1-800-325-0800
10845 Vanowen St. N. Hollywood CA 91805




Skylighting with
ENTARAMA

Cutaway View of New LODOME ™=

FEATURES:

= Copper flashing

* Insulated dome,
clear, bronze or
white

* Manual, pole or
motorized operator ~ aftractive

low silhouetie

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 carefres service.

%‘l’-ﬂm@'ﬁlfl.lllf CORPORATION

L\ 140 Cantiague Rock Road, Dept. PM94, Hicksvilie, N.Y. 11801 (516) 931-0202 P

|

|

|
This book s on passive solar homes. Handsome, l
comfortable bomes where many owners repori |
savings on beating ranging from 40 to 80 percent ]
compared to traditional homes.

No maiter where you live, find out bow you |
can design your next bome to use free energy |
from the sun. Send $1.00 to PPG Industries— 1
America s leading glass maker— for your 40-page.
Jull-color copy of “"Living with the Sun.” Write: 1
PPG Industries, Inc., Dept. PM394, One PPG |
Place, Pittsburgh. PA 13272, |

|
|
|

COMBUSTOR
{Continued from page 16H)

erwise specified by the manufacturer,
maintain at least 18 in. from walls,
drapes and any combustible materials.
In some cases, especially fireplace
installations, the stove may have 10 be
relocated 1o allow room for the com-
bustor. A larger floor mat may be
neaded.

Most units are designed to fit an 8-
in. flue collar. Reducers, available at
stove shops and plumbing suppliers,
are needed for smaller stovepipe. To
get the proper fit, the first section of
pipe may have to be shortened. Cut
from the top section of pipe, opposite
from the end with the preformed lip.

Apply furnace cement at all connec-
tions between the pipe, combustor and
flue collar. Fasten components with
three sheet-metal screws or stovebolts
at each joint.

Before completing the installation,
add the accessories, if any. Some units
have an integral thermometer_ If yours
doesn’'t, buy and attach a surface-

(Pleasa tumn to page 16L)

COMBLSTOR COMNFIGLIRATMINT

RRUTTED STAINLESS STEEL
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INSTANT

1E

The New Natural Self-Improvement Bmakrhmugh’

B A quantum leap in unleashing
hidden abilities, talents, and skills.

B Guaranteed to improve your
performance in everything you do.

[l Used by over 150,000 for insight,
creativity, knowledge, and profit.

Success depends oniit. ..

INSTANT MEMORY is the fastest, surest, most enjoyable method ever
devised to acquire a perfect memory withou! even Irying.

Mo memaorization, no word association,

It helps you solve problems fast, Reduces stress, fatigue. And even
improves your lennis game!

Release your photographic memaory. Mothing is forgotten! Leam “how™
vou remember, “why” you forget. Discover a natural ability of your mind to
mstantly recall everything you see, read, hear,

You can have a Play any sport better!
photographic memory. INSTANT MEMORY means yourgame
With INSTANT MEMORY, anyonecan  [uSt got better wilhour practice. Wh
remember anything . . . withoul aven Bacause the “perfect game" exisls
trying! It unshackles your perect inside you right now! Simply learn how
memary from sel-imposed exile to “unleash” Il

instanthy. This new way lo remember s kil
so simple, quick and usable, everyone  L@arn any skill.

can use it immediately, INSTANT MEMORY means leaming
new skills al 8 speed you didn't think
Age is no barrier. possible. Because it's a natural state of

. mind. It comes built-in. So you don't
mﬁhmr:ﬂﬁu?aﬁwc have to wark for it. No repatition, no

;'mmmla, faces, dates, speeches, refearning!
il m i . @
avan entire bkt o "UTOE A \wiin at cards, give hes,
overcome stage fright.
Pass exams GEB"?I This is far more than just a "memory”
o wou are in school, with INSTANT course .. It 15 & new way of iving.
MEMORY you can permanently INSTANT MEMORY enables you to
remember all you will ever study. Mow play any musical instrumant, find bost
YOU CAN Basiy DASS avery exam with articles, awaken the exact moment you
less study, nowormy and no “test frauma.” desire, tell stories and jokes without
Increases your vocabulary, improves MEMVOLSNEsS, improve your yping, think
spelling, masters foreign languages. faster, and much mare!
Thera's no and to the things cando
Here's how it works . . . with INSTANT MEMORY. o

Science has proven the accumulated
experencea ol a lifetime is preserved MlNDs-mH“lHEt -

perectly in your mind. INSTANT your k'? to cma“w_
MEMORY simply releases itl Withoul ey, iie 2 mazing technique ariginated
word a.s;xmlm. :u!st the natural | by the INSTI E. you can instantly
powers of your mind. It's a spectacular i T e

way to put a lifetime of learning at your Iberate your inner creative abilities and

: . i ratural intuitive powers. it Tloods your
fingertips. And it's your birthright! mind with a fortune of money-making

ideas. Thare is no limit to what you can

About the INSTITUTE discover, invent or produce!
For aver 22 years, the Institute of
Advanced Thinking has earned a Instant speed reading.

integrity. It has gained international
scclaim as the world’s first and only ﬁﬁm!ﬁl-lr E:raﬁw?ummnﬂm‘mrﬂggk
mstruction in Matieral Memary.™

The Instinute is & member of the * you will read a page like a

Amencan Association for Adult and Continaing
Exucation, Direct Marketing Clisb of Southern ‘hﬂgﬂ - ﬂﬂl"m;t to the words you can
Californin. and Pacific Palisades Chamber of read par minute.

L £ INSTITUTE OF ADVANGED THINKING 1981

reputation of proven reliability and ‘ The first time you read hing i

INSTANT MEMORY™ s the first, original, and
trademarked natural learning system. It is the
source of dramalic and authentic mind power.

YOU WILL LEARN

[0 How to remember as fast as you think

[ Paoise and self-confidence in any situation

O Your mind has MO limits

[ Hidden talents you didn’t know you had

o Why all other memory courses are ohsolete
O How to excel in everything you do

O Forgetting is antinatural and “curable”

[ Real ESP is using your mind correctly

0 How to relax your entire body in seconds
O Why concentration improves automatically
O To express yoursell persuasively

O There's a library already in your mind

O To advance vour career by staying mformed
O How to "unlearn’ psychological obstacles

O To recall even tough technical material

O Popularity, prestige, recognition is yours . . . and

much, much more!

PLUS the added benefit of being able to quickly read all the maga-
rines, newspapers and books you desire .. and retaining all of it more
clearly and accurately than ever before . . . ot a surprisingly bow cost

photograph! With INSTANT MEMORY,

FULL MONEYBACK GUARANTEE

¥ you are not satisted, simphy return your book within 30 days for a complete
mdund. Absolutely no rsk!

Institute of Advanced Thinking
845 Via de la Paz. Dept. PMe8S
Pacific Palisades, California 90272

Yas, please sand ma your unigue INSTANT MEMORY book
for anly $10 complete by First Class Mail al no axtra cost.

Address

City Stare bl

Or charge my 0 VISA 0 MastarCand

Card Mo, Exp Dala
...

]
|
|
1
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]
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|
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i
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Hour & Minuwte
A Inclued!

NOW DMLY

95*

POSTPAID

o

Movements

*Free Hour & Minute Hands Included!
Famous Junghans quartz mini-movement from West
Germany &t &n unbel introduct pnca.anI'y'
%" popuare x %" thick! thtthl'ﬂ urd-dl
thicknesa . . . chooss from W
perormance guaranteed for THRIiE mwm Drmr

Bs YO wllhllthnlmu
N‘% “qnnrl'EGFI(:ALL

CLOCK MOVEM

FREE CRAFT CATIl;LDGUE
AND ACCESSO

WRITE:

Clockwerkes, Dept. PM 9
2419 Foster Avanua
Janesville, Wl 53545

Wisconsin residents call (608) T55-1000
Out of state customers
CALL TOLL-FREE

1-800-356-4011

T

Tempus [nstrumani Corporation
2419 Fosler Avenue, Janesvilke, W) 53545
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IMPROVE YOUR WOOD STOVE WITH A COMBUSTOR

(Continued fram page 181

| mounted thermometer capable of maa-

suring up to 1,000 F. It will help you

| operate the combustor properly by

indicating the level at which the com-
bustor should be used.

Operating tips

Because it acts like a damper
restricting the flow of smoke, the com-
bustor damper should be open when
you start a fire and reload the stove.
Close the damper when the thermom-
eter reads S00° to B00° F. You may

| Hnw To lnstall A Catalytll: Combustor

An existing stove Installation may have to
be moved to create space for an add-on
combustor. Stove above will be moved far-
ther out Into the room because the com-
bustor unit will be mounted at rear.

Position the combustor as close to the
stove thimble as possible to expose it to
the highest possible temperatures for effl-
clent operation. Here, unit I3 at back of
stove. Note bypass handle at top.

A 90° elbow was joined to the reducer and

then to wvertical stovepipe running up

:hl . Bore a hole In elbow near com-
'or remote thermometer's probe.

need a large air-adjustor opening prior
to closing the combustor damper and
for a few minutes afterward to attain
light-off.

Catalytic systems work best when a
stove is filled to capacity, dampened
down and left for eight to 12 hours
before the next refueling. To operate
this way, a good bed of coals must be
established, and logs should be spaced
to promote heat and air circulation.

The combustor needs both heat and

(Please tum o page 16N)

o |

Combustors like one shown above require
assembly before installation. Be sure by-
pass damper moves freely before mount-
Ing assembled unit. A remote thermometer
was substituted for one supplied by maker.

H' combustor Is different diameter than
pe or thimble, a sheet-metal reduc-
lng coupling will be needed. Make connec-
tlons tight by filling them with furnace
cement and join them with screws.

Existing stoveplpe needed shortening to
accommodate combustor. Here, sheet-met-
al snips are used to cut pipe for the adjust-
ment. Don't cut off the preformed lip.

POPULAR MECHANICS » SEFTEMBER 1984



What's this
doing?

woiman

Several years ago, | was a teacher in
Akron, Ohio. One evening my wife and
I were visiting a group of faculty
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,
I almost dropped my coffee cup on my

My wife and 1 discussed the project as
we were driving home. We decided to
try ir.

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 *"'money project” is
moral, honest and downright enjoyable.
And, it's 100% your own. It doesn't in-
volve working for anyone else,

1 explained the project to my mother
in Akron, Ohio. She was 71 yecars 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...

[ talked with an lowa housewife
who's been earning thousands of dollars
for over six years. She uses one bay of
her garage as 2 work area.

#5he makes up to $200 per week in
her spare time,

®5She provides 2 needed service to her
community.

s5he works exclusively at home.., us-
ing a card table, She doesn't need a
special office of any kind.

s5he 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 houscholds 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 iIs excep-
tional income. What you make
will be up to you. But the in-
come potential from some of
these projects can be stagger-
ing. 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

MONEY BACK IF NOT DELIGHTED

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 magazine articles throughout
the U.5. and Canada.

HOW TO START

First, you must be willing to work. All
of these projects reguire 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 10 $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 neighborhoods all over
America. The opportunity is nation-
wide. We won't be competing with you
and you won't be competing with us.
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.

TRY THIS TEST

1. When your Guide arrives, select one project.
Read the directions carefully. Remember 1o
begin slowly.

2. Try it for six months.

3. At the end of this trial period. examine your
imcome. If you're not satisfied with the
results, return the Guide and we will RE-
FUND YOUR FULL PURCHASE PRICE... NO
CONDITHINS... NO DELAYS.

To prove that you can make extra
money at home, you have our positive
100% money-back guarantee. Order
your guide. Keep it for up to six
months, This gives you time to actually
try a project yourself. If you're not
satisfied just return it. We'll send you a
full refund within three working days. ..
no NoONsCnsc... N0 CXCUsCs.

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 ['ll 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 OFAGES ARE LOCATED OM TEMPLE ROAD M DUNKRS,
WY WE BELOWG TO THE DUMKRK CHAMBER OF
OUR TELEPHOWE MUMBER B T-388-8300.
FROM @ AM. - 5 PM WEENDAYS.

LIBERTY MATIOMAL BAMK AMD
IR, LY. 048

i
il

[ et e Y ettt |

Green Tree Press, Inc.

10577 Temple Rd., Dept. 747
Dunkirk, NY 14048
Drear Mary and Bud,

S5end me the compleie Home Money Projecis
Starter Guide bul don't depodit my check for 30
days. What's more, if | keep the materials for six
months, try a project myself, and I'm not delighted
with the resubts, you'll refund the full purchase

price of the Stzrver Guide i | return it. On thar 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.}

MAME

[ e
B LT T T T ———

ADDRESS

cITY

STATE ZIP

] Exp
FOR EXTRA FAST SENVICE CALL US AT
T1i-366-5200 (¥ AW, - § r.-.nmnt
USE YOUR ™

T o -

& 1984 GGrevn Tree Pres, g



Be a Better

Gardener
RECYCLE all your Brush,
Weeds, Leaves, Old Crops,
Cut Grass, Dead Flowers, etc.

into: RICH COMPOST
SPREADABLE
MULCH

DECORATIVE
WOOD CHIPS

The rugged KEMP
Shredder/Chipper
davours almost anything
organic, . reducing it
ity mulions of Ly
pleces i secanos
{including branches
upto 3" thick!)
Enjoy super-
rchsoil, .. a
miulched garsen
that & wirtually
weed-free
and baautifully
landscaped
grounds. Do
it all. quickly
and easity with a KEMP
® Buill bor fast alibetima
s Mary sires o choose from
& Money-back guaranies

(o = = == SEND FOR FREE INFORMATION — — = =

KEMP COMPANY, Dept. 27084 % l
160 Koser Rd., Lititz (Lancaster Co.), PA 17543 o
| Yo — send ma hull information o the :'
I Kemp Shveater Chippers. EI
o — ‘|
| aoomess |
I ciTy ETATE 20 I

FALL SPECIAL FOR

Clock Builders

INCREDIBLE
VALUE!

Complete
Pre-Cut Kit
ONLY $15.90!

" Richly grained, 17 solid
hardwood oclagon sur-
rounds fioral aecented voey
il Includes ullra-accurale
quartt movemend and convex glass Finshed
chock 15 worth over 40 Makes a superb gift! 37 high

#1767 W47 Octagon Clock ONLY $15.90

(Paas 3150 Shipping and Harding  IL Fes. Add 6 25% Tax)

CLOCKBUILDER'S

100 PAGES

#* Ower 50 Clock Kita

® Quartz and Brass
Movemenis

# Dials and Hands

» Weather Instruments

& Music Box Movements

52.00 postpaid (FREE with order)
WRITE or CALL (312) 584-9600
SATISFACTION GUARANTEED!

Catalytic Monitor, a remote thermometer
[above] from VT Group. RD 1, Morrisville,
Vi, 05661, gives critical temperature data.

Extension ln?s and floor pad compléte the
Installation [left). The pad should extend
at least 12 in. from the sides and 18 in. from
the inside of the fuel-feed door. Here, the
fleldstone pad |5 In keeping with the
hearth. The legs are of 1'4-in.-square steel
tubing that’s cut to the correct length and
fitted over the existing legs.

IMPROVE YOUR WOOD STOVE WITH A COMBUSTOR

{Continued from page 16L)

smoke to keep operating. Use a mix-
ture of green and dry wood for fuel.
When only green woed 15 used, gases
are diluted with more combustion air,
and smoke is cooled by the large
amount of steam produced; the com-
bustor may not operate as a result. This
is true when only dry wood 15 burned
since the oxygen-deficient condition
that develops when the stove damper
opening is reduced may drive heat out-
put below the combustor's operating
level.

Burning wood properly is more of an
art than a science, and variations of
wood species and weather conditions
can affect day-to-day performance of a
catalytic combustor. It is more difficult
to get a fire started and build up tem-
perature to light-off on a foggy fall
morning than it is on a cold and windy
winter day when thera's a lot of natural
draft.

Maintenance know-how

To extend combustor life, some mak-
ers suggest leaving the bypass damper
open during the coldest part of the
winter when the stove is operating 24
hours a day and a hot fire is continually
maintained. Others also recommend
operating the combustor at 1,200° to
1,500° F. for 15 ta 20 minutes a day to
burn off any carbon that may have col-
lected on the element during the low-
fire period.

From time to time, surfaces of the
combustor element may need cleaning
with a soft fiber paintbrush to remove
ash buildup. Or you could blow it out
with a hose attached to a vacuum
cleaner’s exhaust port.

If a combustor unit has a probe-type
thermometer, carbon buildup should
cccasionally be scraped away. This
will ensure that the readings réemain
accurate.

While catalytic combustors dramati-
cally reduce the amount of creosote a
wood stove produces, regular inspec-
tions of stovepipe and chimney are
needed to ensure safe operation.
Installing a catalytic combustor will
reduce, but not totally eliminate, the
number of chimney sweepings you will
need.

Creosote formation, sluggish stove
operation and more smoke than normal
coming from the chimney indicate that
a combustor element may need to be
changed. Elements cost $60 to $100,
and the replacement procedure is sim-
ple, once the combustor unit has been
removed from the stove. Even when
faced with replacement costs once in
three years, you will still reap substan-
tial savings for wood and chimney
maintenance, and the reduction of pol-
lutants will improve air quality in your
neighborhood. ™

RETROFIT COMBUSTOR MAKERS

Applied Ceramics, Box 29664, Arlanta, Ga. 30353
Versagrid

Ardon Industries Inc., 8351 Sand Hill Rd,,
N.C. ZBBDE. Smoke Ganie

Catalytic Damper Corp., Front and Praicie 5ts,, Con-
way, Ark. T2032. [n.ten‘sl fire

CAT Enginesring. 2112 North Roan, Subte 500,
Johngon City, Tenn. 37601, Catstack

Consolidated Dutchwest Inc., 10 Industrial Park
Rd., Piymouth, Mass Q2360 Catalytic Combustor

Dorwood [ndustries Lud., 2001 Sturgon Rd., ¥Winni-
pig, Man., Cansda RZY OL4. Smokemasior

Fisher Comtury Corp., Box [0606, Eugens, Ore
O7440. In-stove retrodfin wor

Jiffy Inc.. Box 788, Old Saybrook, Conn. DE47S,
Uhra-burn

Matal-Fab Inc.. Box 1138, Wichita, Kan., 67201
Smoke Consurmer

Mu-Tec inc., Box 808, East Greenwich, H.1. 02818,
Catalytic retrofit

Riteway Manufacturing Co. Inc.. C & W Dr.. Bridge-
water, Va, 22812, Uni-Com

Shenandonh Manufacturing Co. Inc., Box 839, Har
risonburg, Va. 22801, Caralyric conversion kit

Sotr Inc., 136802 MNorth Station Rd., Columbin Sta-
vion, Ohio 44028 Catalytit combustar

Suburban Manulacturing Co., Box 399, Dayton,
Tenn. 37321. Woodmaster Reclaimer

Vermont Castings. Randolph. Vi. O5060. Catalytic
Combustor

Ashovilie,
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You've read about the exciting success of
subliminal technigques in Time, Omni,
Psyehology Today, Seience Digest, the Wall
Street Journal and more. Now, thanks to recent
breakthroughs by leading psychologists, vou
can put these same innovative technigues to
work in turning your life around,

Mayhe you want to read faster, improve your
memaory, increase your income, lose weight,
build your self-confidence. These are just a fow
ol the accomplishments within vour reach.

The subconscious is a mystenous thing We're
finding out more about it every vear, 105 not like
yvour conscious mind Instead it sooks up
impressions. You'll be amazed how fast the
“success-mechanism™ within you makes big
changes in your life. They are nothing short of
incredible!

Subliminal Techniques Are
the Problem 5Solvers for
the 1980's and Beyond.

Subliminal stimulation is used todav in
coumtless ways, For example, to reduce shoplifting.
Department stores nationwide are finding that a
“hidden” message in the public-address music
cuts pilferage substantially. This message
repeais—over and over—such tested phrases as
“1 am honest; | don't steal™

Customers aren’t even aware of it Yet
inventory statistics reveal a big decrease in
shoplifting. In fact, in some cases by as much as
67 percent

Your Subconscious Is Your Ally.
Let It Work Miracles for You
As It Is for Thousands Today.

Until recently, scientists were unable to
harness the powers of the hidden mind. For years
we knew it controls our destiny, But the question
was “"How can we tap its strength™™

Through constant testing a breakthrough
came The credit goes to some of the top
psychologists in this country. Their untiring
efforts have enabled people of all ages. (rom all
walks of life, 1o enjoy exciting sell-improvement
fast.

Every Tape You Select Brings You
Two Different Kinds of Stimulation.

On one side, subliminal stimulation. You
hear waves breaking on the shoreline. But vour
subconscious hears more, There are subliminally
embedded messnges al work— lerally hundreda
Chances are, you won't be able to hear them
consciously. But your subconscious will. And, It
will obey. Listen while you work, read, play,
relax, watch TV, or even while jogging or driving
your car. The sounds of the waves create a
pleasant background while alone or with
others.

While vou go about your activities, you'll be
fully awake and aler. Yet all the while your
subconscious will be [istening and feeding,

Subliminal stimulation is co new that vou
may not be familiar with it. If this is true, you're
it store for & wonderful experience. You see, it's
& completely natural process. A brief introduction
on each tape lets vou know the exact wording of
the subliminal messages coming wp. It's fun,

exciting and wtally worry-free!

At Advanced Learning Systems we've
eamed the trust of forward-thinking peopla like
vou nationwide. Only after extensive rescarch
and testing do we market a new lape. This
attention o quality keeps us in the forefront of
the mdustry, We're hamessing many amazing
breakthroughs—to make all people’s lives better,
including wours. Thanks to highly technical
mnovations, many things are possible today that
weren'l just a few years ago,

You'll get all the benefits of subliminal
stimulation—and more. On the other side af
each tape is an audible hypnotic session. You'll
hear suggestions, affirmations. in a very real
sense “onders to your subcon: cious,” Yet all you
do is relax. Put forth no effort whatsoever.
You're in full contral. Both sides provide you
with an experience like you've never had before,
And the resulis are sensaifonal. In fact these
technigues are widely used by professional
therapists and hospatals.

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

What Areas of Improvement
Do You Need? These Tapes \Will
Surprise You with Dramatic Results.

By stimulating your subconscious, you'll feel
betier and look vounger. You'll get more out af
life—because you'll be programming your
subconscious to bring out all vour hidden
abilities and resources. Instead of drageing
from one day to the next, each dawn will be the
start of a new experience, not just “another
day.”

You'll capture opportunifies 0 much easier
because vour inner stremgth, vour sub-
conscious, will be working for you, not against
vou. You'll rid woursell of childhood-acquired
hangups and misconceptions about yoursell. In
their place will be a truly new you—a vou you'll
like s0 wery muoch more. You'll gain more
happiness, more fulfillment, and a better life than
ever before!

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

Esch ERSP™ Subliminal Cassette Tape sells
fors14,95, But during this Special Introductory
Offer to Popular Mechanics readers, the price is
only $9.95. You save 55.00 on each and every
selection.

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

1987 Achasced Learming System, Ing

#.Did you know you have a second mind?

TAP THE AWESOME POWER OF
YOUR SUBCONSCIOUS THROUGH

SUBLIMINAL STIMULATION

Prompt shipment guaranteed. Mail vour order
A r .
today! Credit card users, order ——

TOLL-FREE [sewees!
i"."\ e

o 1-800-227-3800
Extension 1146
ADVANCED LEARNING SYSTEMS, INC.
Corporate Offices: 818-786-679%0
“DOUBLE LENGTH"' 60-DAY
FULL MONEY-BACK GUARANTEE
plus Lifetime Warranty against Defects

NO-RISK EXPRESS ORDER FORM
Check vour choices and mail today:

I[_;m 102
| oAl 104
| oAr303

MEMORY IMPROVEMENT

PINPOINT CONCENTRATION

DYNAMIC SELF-CONFIDENCE:
Overcoming Shyness

WEIGHT LD5S

UNUIMITED MENTAL POWWER

READ FASTER

ENJOYING EXERCISE:

I

|

I

:szﬂl :

DAl 108

I oA |

|oalZi4 |

1 Have Fun Getting in Shape |

| DA1310 STRESS RELIEF |
OAl318 INCREASE PERSONAL POWER

| OA1316 SELF ESTEEM: |

| Feel Good About Yourselfl |

| SAI 309 MAGNETIC PERSONALITY |

OA1309

| CA1105 BETTER STUDY AND EXAMS '

| OA1507 PROSPERITY: Finandal Success |

| OA1304 DECISIVENESS: |

|

|

|

|

|

|

|

|

|

|

Stop Procrast I
Iﬂm.ﬂ‘ﬂ WINMING SELF-IIm

| A1502 SUPER SALES POWER

| CAlS09 STOP WASTING TIME

| OAI508 SUCCESS NOWI Get Ahead Fast

| DA1Z11 HEALTHY EATING:

| 5 Off Junk Foods
oA1317

1 oals0z

| oA 302

} OA1411
OA1401
| oAl 208
| QA1 306
| ©AI130]
| OAl&02

IMPROVING RELATIONSHIPS
PROBLEM SOLVING:
Creative Dreaming
MORE ENJOYMENT IN SEX
ATTRACT LOVE/Make Contact
RESTFUL SLEEP: Insamnia |
FREE YOURSELF M WORRY |
H-ENERGY & ENTHUSIASM |
RUNNING: More Endurance, I
Mare Enj; t
| mA1315 THINK POS |
| 0AZ001 PANASONIC SLIMLINE |
I CASSETTE RECORDER 339.95 |
|

I Reqguiar §14.95 each

| Mow, if you hurry. only $9.95 each. |
| ﬁ-ﬁ’ ‘I:I-IDGSE EFREEFOR |
|€9. S-EVERY THREE YOU BUY |
e

0 sustotaL |
1% Caldornia resadents add &M% sales fan _ i I
SR OF i
| POSTAGE & HANDUNG |Any der)  2.00 |
e L) I T it | s
Churs SA—add i 1 00 pe LISF {
| OCash OCheck OO ToOrAL |-
|mws.& OMaxterCard [Exp Date | |

| CITY, STATE. 21F ___

| ADVANCED LEARNING SYSTEMS, INC.
I 13906 Ventura Bivd., L PM7
! Sherman Oaks, CA 71423
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ACTESENTIES

when you build it yoursalf from a KIT By HEALD.
Also available assembled through dealers.
For FREE brochure with comgpiete details, contact:

carl HB'I" In:-g:::&ﬂﬂ.hm_ ii%g?]‘é‘g?l?qas
\Eﬂﬂﬂf!ﬁ!ﬂﬂl}ﬂ“' Michigan 616-843-3400) /

WHAT'S HE DOING!

Making a Conciete
Flower Pot! ... and
S50 CAN YOuU!

Make and sell your own |

Ornamental Concrete flems.

Rush 55.00 for Book ﬁ

sbout Aluminum Maolds

with prices and preduction frade secrets

direct from world's largest mald manufacturer,
Over 350 designs to select from.

Send $5.00 R
Today To @ P, 0. BOJ A99 - HICKORY, N, . 28601

GET READY FOR
FALL WOODCUTTING
WITH HELP FROM...

b1

BUY 2 SAW CHAIN LOOPS
GET 1 FREE!

For 3 Saw
Chan
Loops Pay Only  SAVE
5215 510.75
824 K £12.25

Cutting
Length

k. £35 O

1595
§17.95
520.95

Tell s the make model and age ol your saw
cutting longth of bat, and nomber ol drive links
in your chain &dd 52 50 Postage and Handling
Pay by Check. Mastercard. Visa. COD ar
Maney Order C& PA & FL residenis please add
sales lax

ORDER FROM OUR OFFICE
NEAREST YOU

= P 0} Bos 10308, Depr POM 08
Erig. PA 16515

# P 0. Hos 47498 Depl POM 03
Tallahasses, FL 12315

« B0 fBow 15139 Dept POM 09
Sacramentio CA 95851

OR CALL TOLL FREE
1-800-824-8521
IN CA CALL 1-800-952-5535
SPM 1

41 9

" SEND $1 FOR OUR
40 PG. CATALOG

Plus B Specisl Sale Issues

PM
PHOTO
HINTS

Handy cable holder '

| T
g

A length of coat-hanger wire bent to
the shape shown at lefi above will keep
a long shutter-release cable right at
your fingertips. Clip the release plung-
er into the lower loop and hook the
upper end over a tripod clamp knob.
— William J. Frazier

e =

Spillproof bottle stand

You can keep small spotting jars from
spilling with a nontip stand that you
can make from a plastic coffee-can lid.
Make two crisscross cuts in the lid and
trim the points off the pie-shaped
segments. The springy fingers will
be able to grip your jars snugly.

—A. Weber

Corralling filter cotton

A mesh strainer cemented into the
throat of a funnel will prevent small
wads of filter cotton from slipping
through the spout. Use a round piece
of nylpn screening slightly larger than

the opening.—HRobert Hertzberg

NOW RE-SIDE
YOUR HOME

FOR

How much would it cost to have your
home painted? And then in just a few
years, you'd need to do it again. For less
than this you can install your own siding
with a Home Kit from Aluminum Industrias
(America's leading mail order siding com-
pany.)

Yes, you save as much as 24 the aver-
age cost of installed siding. And it's so
easy—if you can drive a nail and cuton a
straight line you can do it.

We send you a complete kit of vinyl,
aluminum or steel siding—your choice of
22 colors—everything you need, right
down to the nails and tools.

Easy-pay with an FHA Home Improve-
ment Loan or our own interest-free $7.00
a week plan.

Make Big Money, Too
Once you've done g-nur own home you're
automatically qualified to be an Aluminum
Industries dealer. When friends and
neighbors admire your home and learn of
the money you saved, just sign them up,

making up to $1,000 per order . . . even
more | install for them.
Send for exciting money-saving,

maney-making details without obligation.
Mail coupon today. Easier yet, call toll-
free 1-800-521-1234 right now.

or call 1-800-521-1234

-—------———_-1
ALUMINUM INDUSTRIES OF ARKAMSAS, ;
300 Phillps Rd., Norh Little Rock, AR T2117

a8, nigh me full detalls. No obligation, no salssman
wnill call, l

Frint Mama — =
| Aodress |
I Cay State Zip I

L-_—___ T — — ---J
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Imagine doing the kKind of woodworking
you've always wanted to do. From basic
home repairs to building your own house
— the Shopsmith® MARK V can turn
those dreams into reality

The MARK V offers all the full features of
& table saw, vertical drill press, horizontal
boring machine, lathe and disc sander in
one economical unit.

Tha MARK Vis the tool to start with. . .the
system you grow with. A full range of
MARK V Accessories helps you do aimost
any woodwarking operation with ease.

The Shopsmith Difference

With Shopsmith you get a dedication to
woodworking, education, your luture needs
and buyer protection. We believe in the old-
fashioned virlues of quality, value, pride and
craftsmanship which show through our
educational training and products

Your Special “Bonus”

Learn how the MARK V can help you do
maore projects more professionally. Send for
your FREE MARK V Information Kit today!
You'll see just how easy it is to make all

those projects you've been dreaming about.
Included in the kit is “How To Determine
Your Best Power Tool Buy”, an informative
booklet on power tools — their function and
usefulness in the home shop. You'll find
compariscns of perdformance, one type of
tool versus another. Plus, you'll learm how lo
evaluate space requirements and plan your
workshop.

Phone Toll Free: 1-800-228-2201
In Nebraska: 1-800-642-8788

6640 Poe Avenue
Dayton, Ohio 45414-250

Quality woodworking tooks made in the LS A

= Shogamith, Inc  THEd
Shopsmith® i a regisiened trademark of Shopsmith. Inc

The Home Warkshop Company

booklet “How To Determing Your Best
Power Tool Buy”. | understand | am undes
no obligation

Mame
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MORT SCHULTZ

CAR
CLINIC

Hope you can solve a problermn with my
1880 Dodge Omni that three mechan-
ics couldn’'t. While I'm driving at a
steady speed, the car surges 2 to 5 mph
and then drops back. This happens
particularly in FARST and SECOND gears,
and is annoying in city driving. What's
the solution?—L.W. Loewen, Wallace,
Idaho

This problem should be diagnosed on
a chassis dyno that is equipped with an
emissions analyzer and an oscilloscope.
With the car under load, the mechanic
watches for changes in the spark pat-
tern that would signal an ignition prob-
lem. or changes in emission levels
which can indicate mixture problems if
they occur while spark is normal.

Readings on the machines can help
pinpoint the problem. Spark-dwell vari-
ation would indicate worn distributor
bushings—a common problem on
these engines. Intermittent loss of
spark would indicate a loose connection
or a potential pickup or control module

' Surge and drop back in Omni

problem. High HC when spark is nor-
mal indicates a lean condition due to an
air leak (vacuum leak). EGR malfunc-
tion or fuel-system blockage. Wom
throttle-shaft bushings are a common
problem on this engine that can cause
an intermittent lean misfire. A mechan-
ic can test for this and other vacuum
leaks by applying propane gas to sus-
pected leak areas with his idle-mix
propane adjustment tool.

Sometimes this type of problem can
be diagnosed on normal engine analyz-

the condition only appears under load,
the dyno is necessary.

The only other alternative is a hit-
and-miss approach, If you have to rely
an this method, check the ignition tim-
ing at idle, 2.000 rpm and 3,500 rpm,
and make sure it conforms to specs at
each speed. If it's okay, check the
distributor bushings and carb-throttle
shaft bushings. If they're okay. try an
EGR system test.

Top to bottom

Two 1981 Ford Thunderbirds—my
friend’s and my son’s—bottom badly.
The dealer told them to live with the
problem. Is he ight?>—G. V. Bates, Lan-
caster. Fa.

No, he isn't Bottoming and topping
out were aggravating problems with
1980 and 1981 T-Birds and Cougars
because of short suspension-system
wravel, But heck. that was corrected two
years ago by technical service bulletin
(TSB) B1-19-4,

The TSB gives a list of things to

| check. including ride height measure-

ments, to determine if new springs are
needed before replacing the struts with
ones that have different valving. The

| walving restricts the amount of fluid

flow through the strut to lengthen sus-
pension travel. In other words, to beef
up the car's suspension. The struts
have been in use on T-Birds and Cou-
gars since 1982.

If your wehicle was manufactured
before Dec. 5, 1981, and has standard
or TRX suspension, the new strut has

part No. E152-18124-E. If the car has |

heavy-duty suspension. the number is
E1SZ-18124-F.
If the car was manufactured on or

after Dec. 5. 1981, and is equipped with
standard suspension. the new strut has
No, E252-18124-B. If the vehicle has
heavy-duty suspension. the part num-
ber is E25Z-18124-A.

repertoire

fire. It's a situation that | ran into with a
1882 Grand Prix V. Inmediately after I had
sarviced the sparkplugs, the engine started
to misfire like mad on acceleration. 1 traced
down one after another of the usual causes
for this problem, but to no avail.

Then, last week, as | was using a flash-
light to find that elusive oil dipstick hola, the

light just happened to fall on the sparkplug

ers, without a chassis dyno. However, if

KEEP CABLES |
BRACKETS

He's undecided now

After being driven 5 000 miles, the V&
engine in my new 1883 Chevrolet 5-10
truck developed a knock that seermned to
be coming from up front. The dealer
thought it was the timing chain, then
the fuel pump. then he didn't know. So
he called Detroit and 14.000 miles
later. we're still waiting for an answer,
Although the knock sounds terrible,
performance isn't affected. But I'm
worried. My warranty is about over.
Can you offer any advice?—Milton T.
Walker, Sophia, N.C,

Tell your dealer there are four parts
known to produce knocks in this truck's
engine:

1. Crank pulley. Remove the drive
belt and run the engine at 2,500-3,000
rpm. If the knock has disappeared.
you've found the offending part.

2. Connecting-rod bearings. Short
out each sparkplug, in turn, with the
engine running so you can hear the
knock. When and if the engine stops
knocking, you've located the cylinder
with the noisy connecting rod.

3.0il pump driveshaft. Drop the oil
pan and inspect the shaft and sur-
rounding area for witness marks. These
indicate that the driveshaft is hitting up
against an adjacent part.

4. Main bearing. Drop the oil pan and,

(Please turn to page 22)

= CABLES

E“in .

cables. I noticed that one of the cables had
drooped and was resting—and grounding—
on & bracket bolt. | shoved the cable up and
away from the bracket bolt, and ever since
that time there hasn't been so much as a
skipped beat coming from the engine.
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Champion announces a new
kind of automobile insurance.

There’s a simple and inexpensive

way to help insure better engine
performance.
Replace vour ordinary spark

plugs with Champion Copper Plus #

Because only Champion offers a
Performance Guarantee:*

If vou don't think vour engine
runs better with fresh Copper
Plus spark plugs. return them to
Champion with proof of purchase
within 60 days.

And Champion will give you
vour money back.

How can we make such an extra-
ordinary offer? Because Copper Plus
is an extraordinary spark plug.

Il has a combination of design
improvements—including copper—
that dramatically reduces fouling
and preignition.

And can noticeably improve vour
engine’s performance. No matter
how vou drive, or what vou drive.

Take advantage of our unigue
insurance policy. Protecl your car
with Champion Copper Plus. It's
the world's only Performance
Guaranteed spark plug.

“CHTer exprires December 51, 1884 Avidion
arel pdustrial plugs excopled

NOTHING

CHAMPION| ik A

CHAMPION

C1984 Champlon Spark Plug Company
Toledo, O 43661

= 15 PREMIUM PERFORMANCE.




CAR CLINIC
(Continued from page 20)

using a gauge. check bearing play
against the specification,

About vour warranty: It stays in
effect after the specified mileage or
time for any problem you report during
the warranty period. That's the law. It's
wise, therefore. to put a complaint
reported during the warranty period in
writing. Hawve an official at the dealer-
ship sign and date a copy of the com-
plaint, which should show the date the
complaint is made and the mileage on
the vehicle at that time. Retain this
copy until the problem is taken care of,

*0il's" well

Page 5-4 of the owner's manual for my
1983 Chevrolet Celebrity states, "SAE
SW-30 is the preferred wviscosity
grade.” ['ve wried all over Omaha lo
obtain SAE 5W-30 oil | called the
dealer and GM zone office. but have
drawn a complete blank. Is this a rmis-
print in the manual?—Richard F. Svo-
boda, Omaha, Neb.

SAE 5W-30 has been the preferred
viscosity for all small GM gasoline en-
gines manufactured since 1980. That
means all four-cylinder engines and the
2.8-liter VB engine. SAE 5W-30 is pre-

&2

Keep your digital display
Our thanks to Ford Motor Co. for this
important advice:

More and more engines, especially
thosa with four cylinders, are equipped
with electronically controlled fans that be-
gin to operate when coolant temperature
reaches a pre-set level or whenever the air
conditioning is turned on. Many of these
electro-fan motors will even start function-
ing with the engine off and ignition key
removed if the engine reaches hot soak
temparature (coolant heat increases after
shutdown).

Without trying to list those cars that can
trigger the fan motor with the key off
(some do, some don't), it's a good idea to
disconnect the battery ground cable when-
ever it's necessary to work around the area
of the fan blades.

Remember, some fans spin up tw 35
revolutions per second. If your fingers are
in the way, well, you may no longer have
themn.

ferrad because it helps smaller engines
start easier when ambient temperature
is at or below 0" F

What if you can't find SAE 5W-307
First of all, you should be able to get it.
GM recently introduced the Good-
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wrench line of engine oils that meets
GM standards. Dealers should have
SAE 5W-30 and other oil specified for
GM engines under this label. If your
dealer doesn't have it. he can order it.

If. by some chance. you're far re-
moved from a GM dealer and need aoil,
use SAE 10W-30 as long as the tem-
perature isn't 0° F. or lower. In fact, if
vou live in a place where the tempera-
ture never dips that low, you can safely
use SAE 10W-30 in your small GM
engine all the time.

GM's policy regarding oil for its pas-
SENgEr cars is unique in other respects.
For example, SAE 10W-30 is recom-
mended for larger gasoline engines
(3.0-liter and larger VBs and V8s) and
also for small diesel engines (1.8- and
2.2-liter). SAE 30 is preferred for 4.3-,
5.7- and 6. 2-liter diesel engines, except
at or below freezing when SAE 10W-30
and SAE 15W-40 is acceptable.

SAE 10W-40 is not recommended for
GM gasoline and diese! engines under
any circumstances, If you use SAE
10W-40 in a 1984 gasoline engine. you
worn't be covered by the warranty if an
engine repair becomes necessary. The
warranty is not affected for gasoline
engines produced before 1984, since
the non-SAE 10W-40 policy wasn't in
force at the time. But, just the same, it's
wise not to use it. As for GM diesel

engines, SAE 10W-40 has never been
recommended. Therefore, if you use it
and your warrantied diesel poops out,
tough, GM says SAE 10W-40 leaves
deposits that cause piston rings to stick
and increases oil consumption.

Your warranty would also be voided
by using the wrong quality oil in your
GM engine. Use oil designated SFCC. or
SF in a gasoline engine, and use il
designated SF/CD (preferred) or SF/CC
ina GM diesel.

Avoiding higher authority

In the Service Tips part of the Fehruary
1984 Car Clinic {page 22). you gave
part No. 3082372 for a restrictor to get
rid of a fuel-line knock in GM 2 .8-liter
V& engines. My Buick dealer told me he
couldn’t install it without getting ap-
proval from GM. What gives?—Walter
Walka, Secaucus, N.J.

What gives is a change. That restric-
tor, originally sanctioned by GM. has
been superseded by a thermal valve
{part No. 14077716) that's installed in
the fuel-retum hose, ™

DO ¥YOU HAVE A CAR PROBLEM?
Just ask Mort about & Sevad your guestion o the
Car Clinic. Popular Mechanics, 224 Wesr §ifth 5t
Mew Yook, NY 10018 While lefters cannol b
arswered ndiduatly, predlems that are of genoral
imrerest will be discussed. fn the column,

8 Those experiencing outer-edge tire
wear on a 1982-84 Crown WVictoria,
Grand Marquis, Lincoln Town Car or
1882-83 Mark VI should rotate tires, set
pressure (cold) to the maximum speci-
fied on sidewalls and adjust wheel align-
ment as follows: +4° caster, —0.25°

camber, —'isinch toe-out. Maintain
side-to-gide caster and camber within
+0.75°

8 Does the transaxle of your

1983-84 GM J-body car give you difficult
FRST or SECOND gear shifting, or gear
clash when you upshifi? This is most
likely caused by excessive input shaft
bearing preload that can be corrected by
a thinner (.04-inch) input shaft shim. The
procedure is outlined in technical service
bulleting issued by the GM divisions
under different numbers. To give you a
frame of reference, tell the service de-
partment that Pontiac’s TSE number is
84-7-20.

B Hopda considers the use of more
than one quart of oil every 1,000 miles
excessive for its 1982-83 Civic 1.5-liter
engine. If you have this problem, get the
newly designed pistons Honda now has
available, In case the problem wasn't
reported to the dealer during the 24-
maonth or 24,000-mile warranty period,
ask your dealer to request goodwill con-
sideration from the district service man-
ager s0 that you can recover the cost of
the repair.

You name it—U-Haul® rents it.

Now rent it all at your U-Haul Center

* Air Compressors
# Airless Paint Sprayers

* Bicycles

* Camping Equipment & Tents
* Champagne Fountains

= Compactors

¢ High Pressure Washers

= Hospital Beds & Wheelchairs
* Lawn Aerators

» Log Splitters

* Party Tents

« Power Lawn Vacuums

* Power Trowels
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LEATHER-FACED
WORK GLOVES 1

($3.00 retail value]

Redeem at-any

U-HAUL

with any rental or purchase.
Offer good while supply lasts.

U-Hauol Rental Center

* Pneumatic Nailers

# Sanders & Edgers
| » Scaffolding
# Tables & Chairs
# Thatchers
* Video Movies

= Wallpaper Steamers
B« Welders & Torches

Find us in the white pages under
LU-Haul Center.

'I.I-HAUE

23
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DENNIS ESKOW

SCIENCE

WORLDWIDE

PHOTOS BY STEVE ESKOW

I stood by as Mr. Spock docked our new
space station by computer. *“This is the
correct way of programming.” he said.
“There's no emotion.” The others I
aboard the retired aircraft carrier n-
trepid laughed.

Leonard Nimoy, the screen's Mr.
Spock of Star Trek, was on board the
floating USS Intrepid museum in New
York to introduce new personal com-
puter software from Human Engi-
neered Software (HES). Nimoy and 1
used it to create a space station. The

Engineering studies are under way at
New York Institute of Technology to
prepare the packaging for Popular Me-
chanics’ Space Shuttle experiment. The
rig will contain the winning proposals
from PM readers entering our Space
Shuttle contest (see Launch Your Ex-
periment On The Space Shuttle, page
68, June '84). Final entries are to be
postmarked no later than midnight
Sept. 15, 1 hope you send yours in on |
time, First prize is a trip to the launch |
site.

Weakness for ice !
We all know that ice is stronger than I
water. But does all ice have the same
tensile strength? The question arose at |
Lawrence Livermore Labs after Voyag-
er spacecraft photos in 1979 gave us
close-up views of Jupiter's outer
moons, Callisto and Ganymede. Both
had patches of craters, but Ganymeda’s
surface showed an apparent flow of
matter. Since the surfaces of both
moons consist largely of frozen water,
researchers wondered why Gany-
mede's surface appeared to be differ-
ent.

The answer may be that Gany-
mede’'s ice was formed at far lower
temperatures than those of Callisto.
Experimenting with ice formed at dif-
ferent temperatures, Livermore scien-
tists discovered that the closer you get
to absolute zero, the weaker the ice
seems o be. The floes on Ganymede
now seem to be accounted for,

Leonard Nimoy, Star Trek's Mr. Spock, Software was designed with NASA's
helped PM's editor bulld a statlon.  help. It is authentic and fun to use.
Plastic steel Make-believe machines

Automakers soon will be able to replace
many fiberglass parts with a new kind
of "'plastic” steel developed at Stanford
University. Oleg Sherby and his col-
leagues report that by mixing carbon
with steel and heating the alloy to a
relatively cool 1,200° F., they can bond
gix to 12 layers to form a sheet of easily
moldable metal. Look for it in auto
fenders of the 1990s,

Science sinks to a new low

A. computer program developed by

Sandia National Laboratories let's the |
designer of a machine run it through |
tests even before building a working
model. The sulTax-FLOT program pro-
vides 3-D images of the machine going
through the processes for which it is
designed. If the machine can't live up to
specifications in reality, it will fail 1o do
its job on the computer screen first.

Coast Guard demolition experts set off a
sinking It off the Florida coast. it's a

Lowrance Reefl off Port Everglades,
Fla., literally exploded onto the map of
the United States earlier this year. The
435-ft. reaf was created when Coast
Guard demolition experts set off an
explosion on the former freighter Ma-
zon. Engineers had torched a series of
gaping holes just above the waterline
before the blast.

mlmtlﬁﬂi—ﬂ;llﬂﬂﬂf
where schools of fish are breeding.

The holes ensured that the ship
would sink straight down to the bottom
in over 200 fi. of water. Lowrance
Electronics of Tulsa, Okla., provided the
funding for the sinking. Now Lowrance |
reef is a breeding ground for schools of |
fish living off the Florida coast. Officials
expect the new reef to enhance local
sport fishing. ™

|
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The stress-tested ol for
your high performance car.

Stress-Tesied at 24-Hours of Daytona, USA.

- Slress-Tested at 12-Hours of Sebring, USA.

- Stress-Tested at Laguna Seca, USA.
 Stress-Tested at 24-Hours of LeMans, France.
Stress-Tested at Brands Hatch, England.

Pennzoil GT Performance Motor Oithas  provides superior stress resistance fo
heen stress-tested under the toughest —— heat buitd-up. too, and protects your
conditions to meet the challenges of engine with special cleaning, cooling,

today’s precision-engineered cars. sealing and lubricating properties.
Higher rpm.. . higher crankcase Pennzoil doesn't just keep up with
temperatures of turbo-charged the stress of today's modern engine
" engines. . and the high technology needs, it stays ahead. So you can
ot electronic fuel iiection. depend on the latest Pennzod state-of-

Pennzail GT Performance is specially  the-art technology 1o give your high
formulated in an SAE 20W-50 weight performance car the quality protection
Extra weight to meet the severe stress it needs.

" high performance cars put on oil. (GT With all that testing behind it, why
~—Performance is also availabie - an SAE — would you use any other motor oi,
L 20W-40 weight.) GT Performance

u-’-
b L0 (U s quanm) o U
HIGH TECHNOLOGY

= PENNZOIL

QUALITY




THE

PM GARAGE

End tension headaches

You've read it here dozens of times—
proper tensioning is crucial to fan belt
longevity and performance. But, even
some of the most serious home me-
chanics are reluctant to buy a special-
purpose drive-belt tension gauge. The
Gates Rubber Co. just took away your
best excuse by introducing the Krikit
Lay this tool on a span of drive belt
midway between two pulleys and push
down on the checker button until you
hear a loud click. Then read the tension
off the calibrated scale, which runs
from 30 to 160 pounds. Gates part No.
91107 is for standard automotive V-
belts. Krikit 11 (No. 91132) is for V-
ribbed belts requiring settings from
100 to 300 pounds. Krikit gauges cost
$11 each at auto parts stores and
jobbers that stock Gates belts —W.H.

‘ With trunk sizes shrinking and body
styles getting smoother, it's certainly
harder to carry big loads with new cars.
Securz-it car top tie-downs give me
four attachment points handy for haul-
ing an occasional bulky load. such as
plywood, The 'is-inch stranded aircraft
cables mount in hood and trunk gutter
| wells. Securz-it cables tuck out of the
| way when not in use. They are $4.95
| per set of four from Patent Products
Inc., 19-F Gardner Rd.. Fairfield, N.J
07006.—N.M.

Three-way threat

For $4.95. you can get this triple-threat
fuse tool. It allows you to (1) remove,
(2) install, and (3) test blade-type and
glass fuses.

To test a blade-type fuse. turm on the
car's ignition and all other switches.
Insert the tool's contacts. which are
adjustable, into the fuse slots. A red
light glows if the fuse is bad.

To remove or install a blade-type
fuse. snap the slotted handle end of the
tool onto the fuse and pull or push. Use
the hooked arm to remove a glass fuse
and the slotted handle end to install a
new glass fuse.

Refer to part No. 134764 when order-
ing the tool from Kent-Moore Automao-
tive Allied Div., 29784 Little Mack,
Roseville, Mich. 48066, —Mort Schultz

Fuse puller and Installer also tests for
continuity. glows red if fuse Is bad.

If anything proves working on new cars

is tough. it's the once-simple job of
disconnecting a wire. After you strug-
gle 1o open the plastic connector, you
still can't get the wire terminal out
without some kind of tool,

Many terminals have a single tab that
projects outward to lock the terminal in
place. If you have an appropriate jewel-
er's screwdriver, you may be able to
insert it and depress the tab. On some
terminals under the hood. you need a
hollow-sleeve ool that is a push-fit into
the plastic connector and onto the ter-
minals. A pair of tools for both kinds of
terminals is now available for $9 at auto
parts stores, The maker is Thexton
Manufacturing Co.. Box 35008, Minne-
apolis, Minn, 55435.—Pete Warren
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WE ARE DODGE.
AND WE KNOW HOW
TO BACK A TRUCK.

At Dodge, we don’t
think of rust profection = A0
as optional equipment. e e = T ¥
And neither should you. o A

WITH AMERICA'S LONGEST,
RUST-THRU PROTECTION
TRUCK WARRANTY.
We build 575.07 sq. ft. of
rust-fighting galvanized
steel surface intE a full-
sized Dodge picku
More than Ford. Mg‘re
than Chevy.
Which is why we can
protect our trucks
against outer body rust-
through for longer. Five
ars or 100.000 miles.
no exira cost.

Extensive use of gulvanized steel in
critical areas makes Dodge siesly

Froni su

on crossmembers are

tough en rust. prr:q ed by amﬂcﬁ:':f outophoredic
DODGE D150 et e
BIG TRUCK. BIG PAYLOAD.
BIG ENGINES. W it

Dodge Ram DI50

R
{8 AR L i

- DRDGE RAM D150

Ufse EFA axi. mpyg to compare. Your
milecge may wary with speed. dis-
tanre, ULJ z'ruql bhwy. mpg
and CA sata. les.

Dodge Slant Six.

Optional sturdy 318 V-8.
Or an even bigger and
beefier optional 3607

PROSPECTOR OPTION
DISCOUNTS FROM
$200 TO $1000.

Actual savings depend
on model and package.
And are based on the
list prices of package
items if purchased sep-
arately. See your dealer
for details.

f RUST-THRU
'Y PROTECTION
Limited warranty covering ouber
body rust-thru on new "84 full-
sized pickups and Ramchargers of
no exira cost for five years or
100,000 miles. whichever comes
first. Ask dealer for details.

THE NEW CHRYSLER
TECHNOLOGY.

QUALITY BACKED BY
5/100 PROTECTION.

5 * NA in CA.
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Ready-

Chlmneys

You Can Install Yourself

Prefab metal stacks meet higher safety
standards than their masonry counterparts
and simplify adding a stove or fireplace.

BY PAUL B. STEGMEIR

icated metal chimneys are

not only easier and less expensive

to install than masonry chimneys, they

must also pass rigid safety tests before

they can be sold for use with oil, coal

and wood-burning stoves, fireplaces

and furnaces. When properly sized and

correctly installed, metal chimneys of-

fer excellent performance and safety
benefits.

There are three basic types of fac-
tory-built chimneys. Each of the types
uses a different means to insulate the
stovepipe.

B Triple-wall thermal siphon chimneys
hawve three separate passages arranged

concentrically. Through a special cap
fixture,the chimney draws cool air into
the outermost passage. Because cool air
is heavier than warm air, ii flows down-
ward to a support box near the chimney
base where it mixes with air occupying
the second ring inside the chimney.
Smoke and heot flue gases flowing up
the third, inner-most chimney passage
heat up air in the second ring. Heated
air in the second ring flows up and out
through a separate opening in the cap.
The siphoning action created by the
heavy, cool air in the outer ring and the
lighter, heated air in the second ring
provides constant cooling and two air

TYPICAL CHIMNEY INSTALLATIONS

crr— ST

INSLILATED
FIPE “m _

=

THROUGH A HIGH-
PITCH ROOF

Careful Installation of a metal factory-bullt
chimney Involves much less labor than the
comstruction of a masonry unit.

layers to insulate against the high tem-
peratures at the chimney center. Triple-
wall thermal siphon chimneys are most
often used with zero-clearance fire-
places and open fireplace-like appli-
ances. There are also some double-wall
chimneys that use the thermal siphon
principle. These are used only with
appliances specially designed, tested
and listed for compatability.
B Triple-wall air-insulated chimneys
are similar in appearance to thermal
siphon but do not rely on air movement
to cool the inner chambers. Instead, the
two layers of air surrounding the smoke
passage merely insulate. Limited
thermo-siphon cooling may take place
in these types of chimneys.
8 Double-wall inswlated chimneys,
also known as solid-packed systems,
are constructed with two layers of metal
saparated by a layer of insulation mate-
rial. The insulating material limits heat
transfer from the flue to the outside of
the chimney. The insulating materials
commonly used are ceramic fiber, min-
eral wool or 8 combination of silica
{Pisass turm to page 32)
Paul B. Stegmeir 15 3 consuliant, author and leciueer on

resigential enengy allematives, 2nd an suthority on solid-
fel appliance safety.
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ALTOMOTIVE

“If your car is four years old,
replace the belts.
No matter how they look.”

Today’s engine belts don’t show wear
the way they used to. Even an Exp{:rifrm:f:d
mechanic can’t always tell if they're about
to go, just by looking. And strangely
enough, most car owner manuals don’t
say when to change them.

Fact is, after four years in a modern
engine compartment, even the
best belts can go at any time.

L

»

So if your car is four years old or more,
you ought to change the belts. It's just part
of good maintenance.

And tell them you want Gates. We
invented the V-belt over 60 years ago,
and have been the world leader in drive
belts ever since. At quality-conscious
service stations, garages, and auto

parts stores everywhere.

The Gates Rubber Company = Denver, Colorado * Brantford, Ontario



READY-MADE CHIMNEYS
{Cantinued from page 30}

powders and fibers. In most factory-
built chimneys, the flue lining is stain-
less steel. Most double-wall, solid-

packed chimneys have a stainless outer
wall as well, although in some of the
less expensive double-wall units, the
outer wall is galvanized steel. Triple-

wall systems most often have a mid-
wall section of aluminized steel and an
outer wall of galvanized steel.

Choosing types and sizes

It is generally best to select a double-
wall solid-packed or triple-wall air-insu-
lated chimney for a stove or furnace
whose manufacturer makes no specific
chimney brand recommendation. These
types operate with higher flue tempera-
tures under low fire conditions than
thermal siphon types and are therefore
less susceptible to condensation of
moisture and creosote.

Cheosing the correct-size chimney is
important. The flue size should be the
same as the flue outlet on the heating
appliance. When a flue is larger than
the diameter of the appliance outlet,

2 Use a large square to mark edges of
celling cutout required for the chimney
you'reinstalling. accordingtomaker’s specs.

7 Place the first chimney section into the
support base, Check the chimney for plumb.
Add sections to approach roof.

iz

4

e

§ Lift the chimney support into place from
below while your helper in the attic grasps
it and positions it properly.

there is a tendency for poor draft at
startup and cool flue temperatures un-
der low fire conditions which promote
the condensation of moisture and creo-
sote. Excess flue size can also lead to
overdraft under high fire conditions
which could cause built-up crecsote to
igmite and result in a chimney fire.

Choosing a chimney with a smaller
flue diameter than that of the appliance
cutlet can result in smoke spillage into
the room where the stove or fireplace is
situated. A flue that is too small may not
induce enough draft for the appliance to
operate properly.

The way a chimney will be installed
is an important factor in your selection.
Chimney performance is best when the
bulk of the run is inside the home and

(Please tumn to page 1200

B You can use a reciprocating saw, sabre
saw or handsaw to cut a hole in the ceiling
for the chimney to penetrate.

& Have the helper in the attic secure the
chimney support to the frame with screws
or nalls as instructions specify.

B Using a level as a guide, scribe a circle at
least 2 in. greater in diameter than chimney
on roof deck’s underzide.
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" TIRES HAVE EVER DONE BEFORE.

<jt was called the Africa-Arctic Challenge. We call ('

.
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FIRESTONE STEELTEX ASR LIGHT
TRUCK RADIALS BEART SOME OF

' THE WORLD'’S WORST ROADS AND

WERTHER TO DO WHAT NO OTHER

\If the toughest real world test of a tire ever. Two
young adventurers in a brutal, bone-bruisingface

.. against time, weather, and terrain from Cape

C
)

Agulhas at the tip of South Africa to 500 miles north
of the Arctic Circle to set a world speed record of
28 days, 12 hours. and 10 minutes.. T -
The tires that helped them do it—the very same
Firestone Sieeltex ASR™ all-se@son light truck radials
you can buy. Tiresdhat took on over 13,000 miles
of rain, mud, rock, sand, heat, sleet, fog. wind, ice,
and snow on roads fhaftan from jungle trails 16..
»desert highway to frozen tundra traeks. All the way
to Nordkapp, Norway and a spol’in the Guinness

. {Book of Warld Records.

That'sstill more proof Firestone builds light truck

~ “tddials tough. Bolt a set on at your Firestone retailer”

. and we'll make a believer out of you.




29 Ways To Help You Qualify
For a Job That Pays More Money'

CAREER DirLOMA
Rt ©

CAREER DIPLOMA
Lwvapag &
e

CAREER DIPLOMA i
Bcircaps
'-I—H-\.- -t . . 5 .

CASEEN DPLOMA
Trwal hgaed

et

Send for free facts and color brochure to find out what career training in the
field of your choice might do for you—no obligation to buy anything now or ever.

Mow at home in your spare time, you can train for a money-making career. .
.10 help you get a better job. Find out everylhing you need

a 2-year degree if you want .

. aven get

to know about any one of these 29 career programs—with no obligation to buy 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 employmant oppor-
funities in the field you choose. Mail coupon today and see how easy it is 1o train at home
for a greal new carear or advancemant on your prasant job.

Open Book Exams. . . Adult Trﬂl‘lllﬂ

Your diploma or 2 year Associate degree is given
to you for what you leam—nol what you
memorize. We send lessons and training material
io your home. You decide whan you are ready
fo take each ""Open Book' exam. Then mail it to
your instructor. Graded papers are returnad 1o
you with comments when needed to tell you how
to correct your wrong answers. “Opean Book'
exams have proven so successful for adults, thay
are now used in many colleges. Our graduates
1l us they like our mathod of indapandent study
because it's so convenient and easy io do. You
choose your own study hours in the privacy of
your own homa. You move ahead one step al a
time, as fast or as slow as you wanl. And every
Diploma or Associate Degree is fully accredited.

An ldeal Way to Learn
You wasie no tima traveling 1o and from class.
And you never have 10 miss a paycheck. Skilled
instruciors are ready 1o help you al any time.
You get tha same high-guality training that ICS
has bean known for since 1891 . . . the same kind
ol training piogram that's offered by giant
companies 10 their employees . . . corporations
like Union Carbide, International Paper,
Bathlehem Sieel, United States Sieel, aic. And

nate that if you wish ICS will keep your emplayer
informed of your progress if you feel it can help
you ioward a betier job, or an increase in salary

Mo one can promise success bul il you want
more security, more day-to-day satisfaction and
move of & future, send lor free facts and the color
brochure of your choice. There s no obligation
and no salesman will call.

Could a Career Diploma Help You

Eam $25,000 to $100,000 More in

Your Lifetima?

Compara your present salary with the amount of
mongy yvou could ba making in any ane ol the
careers listed here. 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
Technology could make a glant difference in your
lifetime earnings compared to the average
aarmings of a high school graduate. Check the
degres or CAreer course you are most interested
in and mall the postage-paid reply card today!

ICS, NACS and CDS are the Home-Study Divisions of

Mational Education Corporation which irains over 100,000
sludents a year in more than 50 resident schools from
bordar o border and coast to coast and through Indepan-
dent Study. ICS, NACS and CDS are accredited members
of the Mational Homa Study Council in Washington, D.C.

POSTAGE-
PAID REPLY
CARD FOR
FREE FACTS

Mo Ohbligation! Mo Salesman Will Call!

Horth Americen snd international Correspondence Schools
Dept. PBTB4, Scranton, Pennsylvania 18515
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PLERDER Disc brake service can be as simple a2 pad replacement, but If dust
SCREW boots are damaged or fluld Is leaking, the caliper must be
overhauled. Detail [left] shows all parts of typical caliper.

B\f MDRT S.F:Hul TZ |:||' Wi Il need measur gy nstruments S are Worm & r'.l.'".'.-.'lll Lo CaUusE exten

(a micrometer and dial gauge) and an | sive rotor damage, Brakes in Ford and

$E50 rotor machining tool. Rather than | GM cars and light trucks manufactured

ost of the routine service on dis make such an investment, most of us since the early Y0's have pad-wear
brakes is a do-it-yoursaelf job will admit the limitations of a home | sensors, | a linng gets to within

You can certainly replace linings| garage and pay to have the work done 03 mch of the rivet heads, this s 1
(pads}—plus the shims and antirattle Betore you start brake work 1it's sug steal sensor comes in contact with thi
springs or clips that may be attached 10 | gested that you have the factory ser roLoT id a high-frequency squeak 15

pads, You can probably rebuild cali-| vice manual or general auto repair | emitted. The waming sound continues
pers, too. If a caliper has to be re-| manual for specific instructions, and | until the brakes are applied and the

placed—another job you can do your-| specs for yvour car sound changes pitch or ceases
self—rebuilt units cost about £20 each If the warnming is ignored, wear pro
? ; i ?
t's when vou get into disc brake When is overhaul needed? gresses, but the raucous sound eventu
overhaul that you'll need some profes There are two ways to determing if | ally ceases, By then, iU's probably oo
sional help. For rotor work. for exam disc brakes need repair before the lin late to save the rotor rom extensive
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damage. A new rotor costs about
$90 and, because pad wear often
progresses equally on both front
wheels. this means the damage
costs you $180.

If your vehicle is a Chrysler
model, it probably doesn’t have
wear sensors. Most imported
cars don't have wear-sensor-
equipped disc brakes either, al-
though they have begun to ap-
pear on some of the newest
models.

Checking wear visually

To find out if a vehicle without
wear sensors requires pad re-
placement, remove the wheels
and calipers and take out the
pads to check the amount of fric- 2
tion material remaining. Nonme-
tallic pads should not be allowed
to wear beyond the point where 'fis
inch of friction material protrudes

one or both linings, so you can judge
the extent of wear without disassem-

bling everything—if you know for cer- |

Introduced around 1875, phe-
nolic pistons have been increas-
ing in popularity. They weigh
less, are less expensive and pro-

vide better insulation than
metal, thus protecting brake
fluid from heat generated by
metallic disc pads. And they
don't corrode as metal pistons
can. However, phenolic pistons
have to be treated more gently
than metal because they can
crack and chip.

You can't easily distinguish
piston composition with the disc
brake unit assembled. So treat
pistons as if they are phenolic
unless you are certain that they
aren't,

Retracting pistons

The caution to take is simple

| enough. When pushing the piston back

into its bore, don't slip a screwdriver or

| pry bar under the pad so it's directly on
! a piston.

| You have to push the piston into its
{ bore to free the pads on GM vehicles.
! To do this, place a C-clamp so the flat on

tain that your pads are bonded to the
backing plates and do not have rivets.
Caution: To inspect and overhaul front-
disc brakes, have the vehicle resting on

Eﬂkiﬁds with. the rear wheels | the end of the screw rests on the pad,
o |and the stationary part of the clamp
— Metal or phenolic | rests on the rear of the caliper, Tighten

| the clamp to push the piston back into |
| its bore just enough for the pads to clear
the rotor.

Let's review some things you should
know in order to remove pads for
inspection and replacement. I'm only |

1 Twe spring in each slide plate

above the rivets. Semimetallic pads can
wear to within '/5z inch of the rivets. If
the pads are not riveted to the
backing plates, the amount of
friction material should equal the
thickness of the backing plates.

If you have a late-model import
vehicle. it may have a swivel-
mount caliper. By removing a
bolt. you can swivel the head of
the caliper away from the main
body. You can then measure the
lining thickness without remov-
ing the pads. The swivel head
also makes it easier to replace the
pads, since you don't have to
remove the caliper.

Inspect nonsensor-equipped
pads at 30,000 miles. If they're
okay, check them every 15,000
miles until they need replacing.

Most calipers equipped with
nonsensor-type pads have in-
spection holes that let you view

i8

going to deal with single-piston disc
| brakes. They've been used on most
cars since 1970.

The piston in the caliper, which is
activated hydraulically and presses
pads against the rotor when you step
on the brake pedal, is made of nickel
chrome-plated steel or plastic (a pheno-
lic material similar in hardness and

smoothness to Bakelite)

| OnFord calipers, you'll need a“f« X 1
| % 2%s-inch block of wood to retract the

piston once the caliper is off.
Note: Even If the piston is metal, it's
not wise to push it back with a screw-

| driver. You might nick the plating.

Before pushing the piston into the

| bore, drain about half the fluid from the

master cylinder. Discard it and have a

| sealed container of fresh brake fluid
ready to add to the master cylinder

when the job is done. Buy the
brand of fluid recommended by
the carmaker or another high-
quality replacement that con-
forms to Department of Trans-
portation (DOT) specification 3, 4
or 5.

About brake fluids

The significant difference be-
tween the three DOT grades is in
boiling point—DOT 3 has the
lowest boiling point. and DOT 5
the highest. DOT 3 will also thick-
en more readily in subzero
weather,

The major benefit provided by
DOT 4 and & fluids is in severe
service conditions, such as haul-
ing trailers. If you plan o keep
your car for many years. you
may benefit from using DOT 4 or

POPULAR MECHANICS & SEFTEMBER 1984




5 fluids, which offer greater cor-
rosion protection.

Despite its inability to with-
stand extremes of temperature
as well as the other two, DOT 3
fluid is recommended by most
carmakers. However, most have
no ohjection to DOT 4 or DOT 5
fluid. Check your service manual
for recommendations.

If you decide to upgrade from
DOT 3 1o DOT 4 or 5, empty the
hydraulic system and flush with
the new fluid before adding the
final fill. Fluids may not mix
chemically, especially the glycol-
base DOT 3 and 4 fluids if they
are mixed with the silicone-base
DOT 5 fluid.

Bolts or plates

Most carmakers secure cali-
pers to their supports in one of two
ways: with bolts or with pin-held retain-
ing plates.

If the calipers on your disc brakes use
balts, push the piston back into the bore
and see if the bolts are fastened on the
outboard end of the caliper with retain-
ing clips. If so. pull them off. The
outboard end of the caliper is the side

resting on the outside surface of the |

rotor,

Determine how to remove the bolts.
Those that have hex or Allen heads
should be unscrewed with the appro-
priate wrench. Other bolts may be
tapped out with a hammer and drift.
These are the ones usually retained by
clips.

If there are no bolts. the caliper is
probably being retained at the top and
bottom by slide plates. Look for spring
pins holding these plates. There are
probably four of them—itwo holding the
top slide plate and two holding the
bottom plate. Pull the pin out and
save them (see Fig. 1). Then, tap
out the top and bottom slide
plates (Fig. 2).

Many Ford and AMC calipers
are retained on their machined
guides by & support key and
screw. After removing the screw,
drive the key out of the anchor
with a hammer and drift.

Again. check a service manual
for specific instructions. If you're
still not sure how to do the job,
get professional help. Don't take
chances when it comes o brake
work.

When the bolts or slide plates
have been removed. lift the cali-
per off the rotor (Fig. 3). You may
have to push the caliper down
and then pull it away from the
rotor so0 it clears the antirattle
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4 Clips that hold antirattie

springs. retaining clips or retain-
ing pins. They may also have
shims (Fig. 5). Before removing
pieces of hardware, make a note
or sketch of how they lie in rela-
tion to the pads. Then. take the
old pads off and throw them
away.

Check around the piston bore
for signs of moisture, which indi-
cate that fluid is leaking. Also,
inspect the dust boot for cracks
and cuts. If leaks are present or
the boot is damaged. overhaul or
replace the caliper.

Overhauling a caliper
Calipers have a small square-
cut rubber O-ring that helps draw

If s0, theyll be

springs. With some setups, you don’t
have w replace the antirattle springs.
However. they may be held by clips
that often have o be replaced (Fig. 4).

The best way to know which parts to
replace and which to retain is by pur-
chasing a brake pad kit for your particu-
lar vehicle. It will contain pads and all of
the hardware that should be replaced
when doing an overhaul. It also pro-
vides instajlation and lubrication in-
structions.

Caliper care

If you're only replacing pads and
hardware, you don't have to disconnect
the brake hose from the caliper. How-
ever, if you do remove the caliper, don't
let it hang by the brake hose. which can
split under the weight. Fashion a hook
from a wire coat hanger. slip one end
into one of the caliper bolt holes and
hang the caliper on a part of the chassis.
Pads are held in calipers by suppor

SRy
i

may require
in the pad kit

the piston back away from the
pads when pressure on the brake
pedal is released. If this O-ring
loses elasticity, which it will in time. the
pision won'l draw back and the pads

& Rotor runout can be checked with a dial
Indicator while spinning the rotor by hand. |

won't release. The result will be slight |
pad-w-rotor contact and premature pad |

wise,

ing pads. )
Now the question arises:

yourself, replace them with re-

o install rebuilt calipers, which
you can buy from an auto parts
dealer. Obviously. a pro is going
to be the most expensive.

Overhaul procedures
Here's a general idea of the
overhauling procedure to help

you decide whether you want to
tackle the job. If you do it your-
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wear, noise, fading and/or un- |
even braking. For this reason it is |
though not essential, to|
overhaul a caliper when replac- |

Should you overhaul the calipers f

built units or tumn the jobover wa |
pro? The least expensive ap- |
proach is to overhaul them your- |
self. The next in line. costwise, is |




self. make sure you have specific
instructions for your vehicle.

Note: If one caliper has to be
overhauled or replaced. the cali-
per on the other side should also
be overhauled or replaced. Also,
when replacing pads. replace
them on both sides of the car.

1. After removing the caliper
from the rotor. keep the caliper
on the car with the brake hose
attached. Place a rag in the cali-
per to catch the piston and brake
fluid. Make sure no one is near
the car and carefully push on the
brake pedal to ease the piston out
of the bore. Don't get brake fluid
on your car's fender—it will take off the ‘

paint.

This is a reasonably safe way to
| remove a piston and is recommended if
| calipers have phenolic pistons. If a |
| caliper is already off the vehicle and has
a metal piston, you can apply spurts of
compressed air through the bleed |
screw 1o ease out the piston. Place a
shop rag in the caliper to catch the
piston and keep your fingers clear. |

Much greater air pressure might be
needed to get out a phenolic piston, but
| it could expel the piston with such force

that it would be destroyed or else injure
anyone in its way. To remove a pheno-
lic piston from a caliper, it's best to
| attach the caliper to the brake hose and
force the piston from the bore using
hydraulic pressure.

In a few cars—Toyota Supra, for
example—pistons have to be un-
screwed using a special tool. They
cannot be removed by applying hy-
draulic or air pressure. |

2. Remove the caliper. When vou |
disconnect the brake hose. cap it o
prevent fluid loss.

3. Open the bleed screw to drain
brake fluid. Remowve the bleed screw
and clean or replace it

4. Remove the dust boot, folluwmg
the manufacturer’s instructions. Some
dust boots are difficult wo reinstall
without special tools. In all cases,

the dust boot must be replaced. |
5. The rubber O-ring is more l

difficult to remove. Use a pointed

wooden or plastic stick—a tooth-—
pick might work—to pry the seal
out of the bore. Then, discard it.

Do not use a screwdriver or
any other metal tool. You may
scratch the bore or cause a
burred edge on the O-ring groove
and ruin the caliper.

6. Wash the caliper. bore and
piston with denatured alcohol or
clean brake fluid. Don't use kero-
sene, gasoline or any petroleum
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7 Check rotor parallefism taking
hm.mbrgmﬂhmmm

10. After lubricating both
parts, start the piston into the
bore. You may have to fit the dust
boot over the piston before push-
ing it in all the way. Check your
service manual instructions. If
you need a special tool for dust
boot installation, it's probably
available at the parts store where
you bought the pads.

11. After the new pads and
caliper are in place. bleed the
brake system.

solvent. Residue left by these fluids can
cause rubber brake parts to deteriorate,

Dry parts with a clean, lint-free cloth
and an air hose aimed at the bore and
other passages. If you don't have a
compressor, let parts air-dry.

7. Examine the piston. If it is metal
and is rusted, pitted or scored, throw it
away. If it's phenolic and chipped or
cracked. get rid of it, too

Don't try to polish a metal piston.
Any attempt to sand or buff away
damage will destroy the plating.

8. Examine the bore. If it's scored or
corroded, replace the caliper. But if it's
only slightly stained. clean it by rotat-

ing a piece of crocus cloth, by hand, in |

the bore. Don't use a lot of pressure.
and make sure you polish the bore all
the way around. Don't slide the abra-
sive in and out and don't use any
abrasive except crocus cloth.

Incidentally, black stains on the bore
wall are not something to get alarmed
over. They're caused by the O-ring seal
and aren’t harmiful.

9. Reinstall the bleed screw and
lubricate a new O-ring with clean brake
fluid. Push the O-ring into place at one
spot in the groove and then gently work
it inch-by-inch into the groove with
your fingers. Make sure you don't twist
the O-ring.

Mmeasurements on

Rotor service

Don't be misled by the fact thar
the rotors may look perfect. True,
they might not be scored, but thickness
variation (parallelism) and runout may
be such that failure to catch something
now will mean a problem like vibration
or chatter later. You can’t detect exces-
sive parallelism or runout by eye. Mea-
suring instruments are needed.

To find the extent of runout a pro will
mount a dial indicator and slowly rotate
the rotor, taking readings at several
points (Fig. 6). He should also check
parallelism by placing a micrometer at
four or more points around the circum-
ference of the rotor. each the same
distance in from the edge of the rotor
(Fig. 7). The findings should be checked
against the manufacturer's allowable
specification for the car. If the rotor fails
to meet the spec, it will be machined.

When it comes to machining rotors,
make sure your brake shop is aware of
the latest technology. Rotors can be
machined off the car on a brake lathe or
on the car by using a special grinder,
Some manufacturers—Honda, for
one—require on-the-car grinding. since
near-perfect parallelism is obtained
with this equipment. Honda finds this
necessary to eliminate a vibration that
faulty parallelism causes.

When using an on-the-car grinder on
a front-wheel-drive car. the transmis-
sion is placed in THIRD gear or p after the
grinder is attached and the rotat-
ing rotor turms against the grind-
er's machining bits. If the car has
rear-wheel drive, a drive
mechanism is used to turm
the rotors,

Obviously, if you have a car

: be ground on a car, let a pro
== handle the entire brake job.
~— After machining a rotor, a pro

should remeasure it to make
sure grinding hasn't removed
metal beyvond the minimum di-
mension stamped on the rotor by
the manufacturer. If the rotor is
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MONITOR

New frontiers

for video games

Atari has pushed back the frontier of
video-game technology with two new
products, Their MindLink system lets
you control game action without con-
wventional hand controllers. Instead, you
slip on a special headband with at-
tached infrared senmsors that pick up
slight electrical impulses generated by
muscle movement in your forehead.
The signals are sent remotely from an
attached ransmitter to a receiver con-
nected to the Atari video game or
COMpUter. |

It's the closest thing yet to controlling
the action with your mind. You can sit
up to 20 feet away from the video
screen and still control the action. If
someone walks between you and the
infrared receiver, the program auto-
matically pauses. This is the first totally
new development in home video
garnes since the craze began.

On the hardware side, Atari's 7800 |

FroSystem video-game console, with
256 color shadings. sets new standards
in color graphics and resolution and can
display more than 100 video characters
simultaneously. The system plays a
new line of software and game car-
tridges designed for the Atar 2600.
and can be expanded into an introduc-

Startling new MindLink game Is the closest thing yet to video-game mind control.

tory computer by adding an optional
full-stroke keyboard. The keyboard op-
erates with 4K RAM, expandable to
20K.

Obviously, Atari is trying to pump
some new life into a rather flat video-
game market. and these two new good-
ies just may do it

Mouse in

| One of the important features of some
| of the new computers is the mouse, a
delightfully easy-to-use pointing de-
vice. It's a tiny box about the size of a
pack of cigarettes. and you run it
around a bare area of your desk, in-
| stead of using the keyboard, to move
| the cursor on the screen.

Because of the mouse’s popularity on
the Macintosh, Apple produced one for
the ubiquitous Apple 1 series of com-
puters, with a plug-in interface card
that fills one intermal expansion slot.

There are other mouse entries from
companies like joystick-maker WICO
and monitor-maker U.5.1. In both cases,
while a plug-in card is also used, special
software isn't needed, and in fact, the
mouse can be used o control the cursor
on most kinds of programs.

The controller cards for the Apple
and IBM mice are costly—typically
$189 10 $2489—but have the advan-
tage of not needing special software
and being able to work with other
controllers besides the mouse.

New circuitry for snappy photo
Photography hobbyists have tradition- | ond). Operation is totally automatic.
ally been polarized into two segments: | The camera loads. winds and rewinds
those who want high-gquality photos | the film, focuses and sets the exposure.
and are willing vo fiddle with sophist- The feature we liked best is the quick
cated equipment to get themn, and those | 1.5-second recycling time of the auto-
who want high-quality photos from an | matic flash. Other cameras of this type
aim-and-shoot box take seven 1o eight seconds to recycle
Mow, electronic technology has | for each flash. A newly designed con-
made the newest breed of 35mm cam- | denser that's smaller in size but with a
eras so automatic that, finally, high- | larger capacity, special electronic cir-
quality photos are possible with no | cuitry that allows superquick response
effort on the part of the photographer, | time, and more powerful lithium batter-
We recently tried the newest of these | ies all combine to allow the Quick Flash
35mm automatic cameras—the Olym- | to recycle so quickly.
pus Quick Flash AFL, This camera has a During our test. the Olympus deliv-
Zuiko 38mm F2.8 lens- and electric | ered sharp pictures with excellent ex-
programmed shutter (1/8 to 1/500 sec- | posure control in a variety of lighting
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Quick Flash
AFL’s strobe can
recycle in just 1.5 seconds.

conditions, including a series of shots
that we banged off as quickly as the
camera would fire. The Olympus lists
for $235 and it's one camera you'll use
a lot. We did. ™
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APPLIANCE

CLINIC

I have a 1978 Whirlpool refrigeratory/
freezer, model No, EEDZ21MT, serial
No. S8160M35. with an icemaker of
the type that makes a 360° rotation.
When the tray is upside down the
cubes fail to drop out as they should.
Consequently. when the tray returns
rightside up and refills, the water runs
out and over the cubes that failed to
fall. This causes the refill water to run
into the box with the extra cubes. The

Iceberg at Pigeon Forge

whole ice storage freezes into a solid
mass.—Bob Britton. Pigeon Forge.
Tenn.

It sounds as if it's time to replace
your ice-cube tray. Apparently, a min-
eral deposit may have been building
up on the inside surface of the tray
over the past several years. This could
prevent the cubes from releasing
when the tray flexes. or the tray may
not flex sufficiently to eject the ice

cubes, For an almost always sure
cure, install a new tray.

In rare cases. a shim kit may
increase the flex of the new tray. The
kit includes two shims and installation
instructions. The tray. part No.
627500, costs approximately $5 plus
tax. The shim kit. No. 876493, costs
%2 plus tax. You can buy them at any
Whirlpool parts distributor, or write to
the Whirlpool Corp.. 200 U.5. 33
North, Benton Harbor, Mich. 49022,
Attention: Customer Relations Dept.

Stove clock repair

I have a Frigidaire super electric
range, model No. RSE3EN. serial No.
64C24650. The clock which regulates
the oven and timing stops and goes.
Therefore, | cannot use it for the
cleaning cycle or timing anything
that's being heated in the oven. [
would like to know how to get the
clock out from the front,

It is covered by a glass cover. It
appears that the screws which hold
the clock are under. the glass cover.
Could you tell me why the clock stops
and starts on its own?—Charles
Clark, New Castle. Fa.

The gears in the clock mechanism
may have worn over the years, or pos-
gibly the clock shaft is binding. The
clock motor for your clock assembly,
or Cook-Master as it is called, is no
longer available from Frigidaire as a
separate part. You must purchase the
entire Cook-Master as one unit.

The Cook-Master can still be or-
dered from your local Frigidaire parts
dealer or contact Frigidaire Parts and
Service Co., 3599 Meadow Lane,
Cornwells Heights, Pa. 18020. The
part No. for your Cook-Master is 995-
7102; it costs approximately $77.40
plus tax and shipping.

The best way to remove the Cook-
Master unit is to first disconnect the
electrical power to the range. Then
pull the range out from the wall
Remove the rear cover from the con-
trol panel.

Mext, remove all the wires from the
back of the Cook-Master, attaching
identification labels as you go. Now
locate the four spring clips. two on
each side. which hold the Cook-
Master to the control panel, Using
your fingers to squeeze the clips. push

The Cook-Master Is held by spring clips. To
rmﬂ.tlhinﬂrmmuﬂmlm

wires, squeezre and push dips forward.

the device out through the front of the
panel. Reverse the procedure to
install this unit.

Dryer maintenance

We own a Sears Lady Kenmore gas
dryer, model No. 110, 77694600, seri-
al No, 76946. We haven't had any
problems with it yet. However, isn't
there something we should check or
oil or grease? Is there such a thingas a
PM program? We would like to take
care of the unit before it breaks. —Don
Jorgensen, Conroe, Tex.

Of all the laundry products to main-
tain, the dryer probably requires the
least attention. Probably the most
important maintenance you should
perform on it is to check periodically
for any signs of lint buildup.

To do this, disconnect the dryer

from its power source, then remove
the lower panel from the front of the
dryer. On most dryers lint tends to get
in and around the base of the dryer as
well as in the cooling air slats of the
drive motor. When these holes are
blocked, you risk overheating the
motor. Use a vacuum cleaner or a
brush to remove any lint that is visi-
ble. Be particularly careful around the
gas burner. The ignitor is made of a
very delicate material.

While you are cleaning this area,
check the drive belt for dryness or
cracking. If either of these signs
appears. replace the belt before it
breaks. As for oil and grease, the bear-
ings are permanently lubricated for
the life of the motor. They should
need no further attention.

Bearing surfaces can be serviced by
lubrication, but it is not mandatory.
You could add a drop or two of turbine
oil or a 20-weight nondetergent motor
gil to the two rear-drum roller shafts
and to the idler pulley shaft.

The drum is supported in front by a
Delrin plastic bearing and felt. You
can use a spray lubricating silicone in
this area to help the drum move more
freely.

Other checkpoints for lint buildup
are the exhaust duct and the vent
hood, especially if your dryer has a
flexible plastic-type vent attached.
Lint tends to collect more readily on
the inside surface of this type duct
than on smooth or flexible metal
ducts. ™

If you have a problemn with any appliance. send your
question, akong with the model and serial numbers, o
Apalance Clirie, Popular Mocharies, 2249 Wese 57th
S, New York, NY, 10019 Sorrp, bt Ietiers cannot
be answered ndividueally. Probilems of wide intenost
widl e aliscussed iy this ool
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“I want a kerosene heater
that’s more efficient.”

“I want a kerosene heater
that’s cleaner burning.”
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" Therevolutionary

Toyostove

- Double Clean Heater makes
a clean break with the past.

This is the Toyostove™ Double Clean
Heater, the most advanced kerosene
Cheater ever made.
i could chonge your mind about
heaters, Because it makes
0 bﬁmhthe past in the
#works.
the only heater with o
BUming chambers. First, the bot- .
tom chan
giving off radiont heat. Then, the
remaining unbumed fuel rises to
the top c%ﬂmber where it igni
for total combustion, giving o

additional convective heat,

i

It is & cleaner, more effi-

oncept has
another benefit. This excluSive de-
sign gives you precise control over
room temperatures. With the twist

of a knob, you can raise or lower
heat output so you're always just
comfortable. And you'll never waste

fue having your heater deliver
mmun you need.
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_.quality and innovation is the reason

Toyostove ismade by Toyotomi,

the largest kerosene heater manu-
facturer in the world (20 million
heaters sold). Our commitment fo

we're biggest. And because we're
biggest, we have the resources to
develop a breakthrough like the
Double Clean Heater.

It comes in various sizes and in
both round and hearth-style models.
See a demonstration at your local
independent retailer.

Toyotomi America Inc., 604 Fed-
enal Rood, Brookfield, CT 06804,
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DETROIT

LISTENING POST

Z24 on the way

When people 1alk of performance from
Chevrolet, comment normally tums to
Corvette and Camaro. Shown here is a
prototype 1985 Cavalier J-car featuring
the regular production option (RPO)
Z24. "But I wouldn’t be surprised to see
it emerge as the tag for the car, a la
Z28."" a Chevy source confided.
The 224 could be as important

as the Z28B. The convertible
shown packs Chevy's 2.B-liter
multipoint electronic fuel-inject-
ed VB, rated at 140 hp and 160 1b.-
ft. of torque. Its heavy-duty suspen-
sion has new spring rates, larger

antisway bars and stiffer bushings, a |

refinement of the 18984 F-41 sports
handling suspension option.

Fitted to the car caught in the spy
shot are fat P215-60R14 Goodyear
Eagle GTs on 14-inch wheels. A Chevy
source suggested that such a radical
tire might not be the production choice,
and that a smaller wheel/tire combina-
tion would be used.

Cosmetically, the 224 will receive
agrodynamic wheel opening flares, a

deeper front air dam and blacked-out
trim. The hood scoop on this prototype
is probably part of its disguise. Inside, a
new electronic instrument cluster fea-
tures electronic tach and digital speed-
ometer, Headlight

and wiper
gswitches are

i, = 'M;- "";_

‘the dashboard. and houses radio and

climate controls.

It could be spring before the car
emerges from Lordstown Assembly,
though. GM will hold over its high-
mileage J-cars until
late 1984 to con-
serve credits to-

Pocket rocket from Chevy: This 140-hp convertible Cavalier will be a 1985': model

built into the instrument pod, as on
Mazda 626 and Audi 4000. The center

| console sweeps forward and up to join

ward its corporate average fuel econo-
my (see Derroit Listening Post. page
36, July '84),

Korean Kadette in ‘87

General Motors will import an Opel-
designed subcompact from its Korean
car partner, Daewoo, in 1987 (see Com-
ing: Cars From Korea, page 86, Aug.
‘84). The new model, dubbed the Ka-
dette, will likely be sold first through
Pontiac dealers in direct competition
with the Chevrolet Sprint. imported
from Suzuki. The Korean Kadette will
be sold this year in Europe, then in
selected U5, markets in 1987,

Fiero T-top
Pontiac 1s evaluating a Cars & Concepts
propasal for a fully removable T-top
option on the Fiero 2M4. The prototype
is quite slick looking, and its commer-
cial appeal has been tested (o rave
reviews in consumer clinics held in
Atlanta. In Pontiac engineering circles,
however, we hear there are as many
critics of the concept as supporters,
There is some gquestion whether the
little two-seater can take normal road
stresses over the long term with a
major portion of its roofl cut away.
Pontiac engineers, as well as marken-
ing types, are test driving the piece as

this is written. A full convertible, dis-
played to wild enthusiasm in the press
and at auto shows, is still on hold. A
significant factor impeding both open-
air proposals: The production capacity
of the Pontiac assembly plant currently
churning out Fieros probably can't sup-
port the addition of another model. let
alone two. A Pontiac source indicates
the jobs might have to be done out-of-
house,

Offshore Chryslers

Chrysler will import some 3,000 Mexi-
can-made two-door Dodge Aries and
Plymouth Reliants in 1984 because
U1.5. plants can't keaep up with demand.
Chrysler intends to clearly identify the
cars’ foreign origin (as they have done
since. 1970 on  Mitsubishi-made
"Dodges"” and ""Plymotuths'). Although
the move was called a “one-shot deal,”
Chrysler spokesmen admitted that the
program will also test the logistics of
Mexican imporiation as well as con-
sumer reaction o south-of-the-border
K-cars. If all goes smoothly, Chrysler
may use more Mexican imports to
counter offshore ploys by GM and Ford.

Chrysler confirms an earlier DLP re-
port (page 30. Jan. ‘24) of cooperation
between Lee lacocca and Alessandro
de Tomaso, the men who created the
Pantera for Ford. Chrysler has pur-
chased a 5 percent share of Maserati
{one of de Tomaso's companies), and
the two fms will jointly develop
“sporty, performance-criented cars
with a European flair' for the U.S. and
Canadian markets. As part of a broad
technical cooperation pact, Maserati
will build a small number of “'Chrysler”
sportscars in Italy by 1987 or '88.

Chrysler's coming V6s

One of the “frills” lost in the shuffle 1o
make the New Chrylser Corp. a lean,
mean profit machine was a six-cylinder
passenger car engine. The old reliable
Slant-5ix was dropped from the car line
because it didn't fit into the front-drive
models and wasn't powerful enough for
the big rear-drive luxo-cruisers.

Back in the gas-crunch days, Mitsubi-
shi's 2.6-liter Four made a sensible
"big” engine alongside Chrysler's
home-built 2.2-liter and Peugeot’s 1.6-

(Flease tumn to page 50)
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DETROIT LISTENING POST
(Continued from page 48)

liter Fours. But no more. What Chrysler
neads is a compact VB. What they don't
nead is a multi-billion dollar develop-
ment program. So, they have once
again tumed to their oriental partner,
and Mitsubishi will pull a V& out of its
hat for the 1887 model year,

First to benefit will be the under-
powered Dodge Caravan and Plymouth
Voyager minivans. Mitsu's VB will
eventually replace the 2.6 Four as the
optional engine on all of Chrysler's K-
car variants, from the Aries/Reliant to

the big Executive limo. Development
continues on a domestic 3.9-liter push-
rod VE for truck use, which is simply a
cut-down version of the 318-cu.-in. V8.

More sticker shock?

Look for only inferim pricing strategies
from Generous Motors this fall. The
UAW labor talks, though begun last
July, loom large as you read this.
Sources indicate GM wanis to raise
prices an expected $200 to $300 for
1985, but doesn’t want to do so before
contracts are signed for fear of having
to give some of the money to the

CONFUCIUS SAY:
MAN WHO BUYS CHEAP
LOCKING PLIERS

There are many imitations of VISE-GRIP® locking pliers
on the market loday. Most are “bargain” priced. The rea-
son the copies cost less is because they're worth less
They're usually made from inferior materials and have
a woeful tendency to self-destruct under pressure

Don't waste your money on disposable locking
pliers. Look for the VISE-GRIP trademark on the
package. It assures you'll end up with a quality
product, not a broken promise.

© 1954 Palersen Mig. Co. Inc, DeWill, Nebrarsia 58341

workers. Conventional wisdom says
GM should announce a moderate price
increase, sign the labor contracts, then
bring on the big price surge and blame
it all on the UAW agreement,

Ear to the ground

Chrysler P-car: Lee laccoca says Chrys-
ler will spend up to $600 million on its
P-car replacement for the Omni/Hori-
zon, He said it “will be Amercan-
made,"" without specifying where. This
eliminates Mexican assembly, which is
what Chrysler had threatened o do.

Ford sportster: Ford Motor continues
to study a proposal for a $30. 000 sports
car. It will compete with Chrysler's
Maserati project and the ltalian-bodied
Cadillac Callisto. Two programs are
under consideration: one an exotic from
Italy, the other a home-grown car from
Ford's Special Vehicle Operations
(SVO) department.

Ford fones: Have you dialed a Ford—
lately? Ford Motor purchased a control-
ling interest in Stamet. a company
specializing in long-distance telephone
and data services. It joins Ford Aero-
space & Communications, makers of
communications satellites.

Empire State belts up: New York has
become the first state in the nation o
pass a mandatory seatbelt use law,
Come Jan. 1, 1985, all front-seat Gocu-
pants (and kids under 10 seated any-
where) must be buckled up or face fines
up to $50. It is estimated that the law—
if enforced and observed—could save
300 to 400 lives a year in New York
alone, using proven technology that is
now available just over your shoulder.

Short drives: The Pontiac 2000 Sun-
bird Turbo in convertible trim with
three-speed automatic is a genuinely
nice summertime cruiser. 1 lost no time
putting the fuel-injected Four's power
down, though 150 hp is at the ragged
edge of what the Sunbird suspension
can deal with. Torque steer and bump
steer were a problem. Quality was not.

Another turbo-car, the Ford Mustang
SVO. showed good manners and fair
mileage at 14 mpg. even considering
our usual enthusiastic driving style.
The engine-control computer can be
switched for either premium unleaded
or regular unleaded fuel, and its driving
position is one of the best arrange-
ments of seat, shifter, steering wheel
and instrument clarity in Detroit.

For old-style muscle-driving, we
drove the Chevrolet Monte Carlo 55.
Its suspension isn't quite up to the
NASCAR standards after which the car
is modeled, but it was Chevy-comfort-
able and has lots of go-power with its
H.0, Z28 5.0-liter V8, Throaty exhaust
rumhble failed to hide the many trim
rattles, primarily in the doors. ™
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Only NRI Gives You This Kind of Training and Equipment.
Only NRI Gives You So Much Professional Preparation

Build this 25" Heath/Zenith color
TY with infrared remote control
and in-setl space phone.

Only NRI gives you so much of this
kind of practical training with equipment
you learn on and keep. Learn by doing.
That's the way to make it interesting, that's
the way to make it enjoyable, that's the way
to get the hands-on experience and
know-how you need.

Hands-0n Training For Real
Bench Experience and Priceless
Confldence

You start with experiments and demon-
strations on the unique NRI Discovery
Lab. You learn basic circuit wiring and
soldering technigues, and then quickly
move on to more advanced concepts as
you come to understand electronic theory,
solid-state devices, digital systems, and
microprocessors. You learn by actually
building and observing the action of cir-
cuitry you'll be working with in real-life
situations.

Exciusive NRI Training on
VideoTape

In addition to profusely illustrated les-
scnstéjiﬂu get NRI's ﬁélttlon &udig cassette
to “talk” you through the use and opera-
tion of the professional digital mmuﬁ;taer
%ﬂu receive as part of your equipment.

ven more exciting are your NRI Action
Video cassettes. . . videotaped lessons
that show you graphic presentations of
electronic systems, vivid closeups of ser-
vicing techniques and professional
“shortcuts” to study and replay as often as
vioul want.

Perform state-
of-the-art experiments

using your NRI
Discovery Lab®.

control videocassette re-

tapes.

You Get a TV, VCR, DMM and More
Equipment To Keep
You also build your own 25" Heath/
Zenith color TV, a state-of-the-art unit
that includes infrared remote control, a
Time Control Programmer and the incred-
ible Advanced Space Phone that lets you
telephone from your chair, Using the vid-
eocassette recorder that's included as part
of your training, you learn how to adjust,
service and reparr these fast-selling units.
Your front-loading VCR features up to
G-hour recording capacity, remote control,
and programmable touch-button tuning.
The digital multimeter you receive is a

truly professional instrument you use in
experiments throughout your course and
as a key servicing tool on the job. Using it
along with the NRI Discovery Lab, you'll
learn how to measure voltage, current,
and resistance and how to use it to diag-
nose all types of servicing problems.

Advanced ems Demand
Advanced niclans for
Service and Maintenance

The art of TV/Audia/Video servicing
has taken quantum leaps into the future.
Now, successful technicians must under-
stand advanced concepts like digital con-
trol, electronic tuning, laser video discs,
microprocessors and more. NRI gives you
the training you need for success.
state-of-the-art concepts and pram-:al.
hands-on experience working with the
k’ﬂd of equipment you'll encounter on the
Jjob.

Learn servicing with remote

corder and NRI Action Video

For a TV/Audio/Video_ Servicing Career.

Learn how to diagnose
problems using a professional
Jie-digit multimeter.
Exclusive NRI Action
Audio instructions.

Get complete in-
siruction in TV,
VCR, video disc

equipment, home
video cameras,
and more with 68

easy-to-digest
hite-size lessons,

7 Decades of Teaching
Electronics Skillls At Home

MNERI is the oldest, largest, and most
successful school of its kind in the world.
It has pioneered and refined the teaching
techniques that make learning at home the
NRI way one of the most economical and
effective methods ever conceived. You
learn at your convenience as a class of
one, backed by skilled NRI instructors and
carefully designed lessons that take you a
step at a time toward your goal. No time
away from your job, no night school grind,
no classroom pressures. Yet your training
is thorough and complete, with a founda-
tion of hands-on experience unequalled by
any other training organization.

Send For Free Catalog Covering
12 Electronics Courses

Our 104-page catalog gives you all the
details. Init, you'll find a summary de-
scription of every lesson and photos and
5 tions for every item of equipment
included in your course. You'll also learn
about other fascinating career opportuni-
ties in the world of electronics. . . Mi-
crocomputers, Industrial Electronics in-
cluding robotics, Communications, and
more,

Mail the postage-paid card today for
your free copy. See how completely and
how thoroughly NRI gets you started on
vour tomorrow today,

NRI SCHOOL OF
ELECTRONICS
MecGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
Washington, DC 20016
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WORKBENCH

Portable sawmill

The Lumberjack sawmill Model 800 is
designed for those who want to mill
their own lumber, but have found that
most precision-cutting sawmills are too
expensive and difficult 1o operate and
transport.

The Model 800 is compact, portable
{only 1685 pounds) and self-propelled—
no pushing or pulling the mill through
the log. And it works in forward and
reverse for continuous cutting without
removing the mill after each pass. The
sawmill is guided by an aluminum
channel bolted to the log.

A 10-hp, four-cycle engine powers a
42-in. chainsaw bar and chain for cut-
ting any length log up to 36-in. dia. The
mill can cut a slab up to 28 in. thick. The
Model 800 costs $1,675, plus shipping.
For more information, contact Brown
Engineering Co.,, Box 40-73. Winton
Rd., West Point, Calif, 95255 —I. T

The self-propefled sawmill rides on three rubber-covered rollers along an
Iunmg;mmmumedmtmmﬁmmmmmmmzm

A mightier miter saw
The increased popularity of the power
miter saw has led to the production of a
larger saw by Ryobi. The Model TS-380
is a 14-in. miter saw with greater
cutting capacities than the more com-
mon 9- and 10-in. saws. The 14-in
Blade can cut 4% in. wide at 45° and
6 /s in. wide at 80°

The Model T5-380 features a slotted
metal table that tums with the blade for
accurate cuts; positive stops at 22047,
45° and 90° right and left; an electric
blade brake; and a sawdust ejection
systern. The TS-3B0 costs approxi-
mately $525.

For details., contact Ryobi America
Corp.. 1158 Tower La., Bensenville, [1L.
60106 —I.T.

Miter saw Is shown with three optional
accessories: dustbag, extersion arms, vise,

Quick-change sandpaper

Black & Decker has developed a system
of applying sandpaper to disc and fin-
ishing sanders using hook and loop
fasteners. The fasteners grip instantly,
and changing sanding surfaces is as
simple as peel and press. A 5-in.-dia.
backing pad with three discs costs
about $7. Three pieces of sandpaper
with fabric backing come in ¥ ($3.50),
4 ($4) and V2 ($4.50) sheetl sizes. For
details, contact Black & Decker, Box
297. Hampstead, Md. 21074 —J.T.

Cordless power case
5kil has taken the convenience of cord-
less drills one step farther with the
introduction of their Boar Gun carrying
kit. Each kit is equipped with a %&-in.
variable-speed cordless drill. a battery
charger and two battery packs so you'll
never be left powerless. The carrying
case is made of high-impact plastic.
The Boar Gun carrying kit sells for
about $150. For details, contact Skil
Corp. 4801 W. Peterson Ave., Chicago,
. B0G46 —J.T.

Cordiess
drill kit is ideal

for workshop and job-site use.

If you 've come across A new product with some special
faatures, let us know abour it Write to PM Work-
I bemch, Popular Mechanics, 224 West §7th St New
| York, N.¥. 20018,

£
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Only anti-fre
with ALUGARD 340-2
are approved by all 4
major U.S. car makers.

1o give your car s cooling system long lasting protection against
freeze-ups, boil-overs, corrosion, and heat damage. .. make sure
/ you buy an anti-freeze brand with ALUGARD 340-2
This is the only anti-freeze formulation that has been Hﬂke sure you see
approved by all 4 major U.S. car makers for effective use in all this name on the label.
their new and older cars. It's that good! And anti-freeze with
ALUGARD 340-2 provides outstanding protection for imported

cars oo I ﬂi ! i‘ﬁﬁﬁ |
Today, more than 50 major anti-freeze brands contain &4 u -

ALUGARD 340-2. And each displays the ALUGARD 340-2 name 3&0,') ‘
== -t
.-'-""-FF.-‘-.

on baoth their label and cap seal. That's your assurance of
superior guality. You simply can't buy a better anti-freezeicoolant
regardless of price!




NORMAN BECKER, PE.

HOMEOWNERS’

CLINIC

Cur 2-year-old house is fairly energy
efficient. However, we have two large
return ducts in the attic with ondy about
1 in. of insulation on them. [ feel that |
am losing a good deal of heat through
them. but contractors and others don’t
think so. | think that the air-conditioning
ducts suffer similarly, What's your
opinion?—Bill Lewis, Norman. Okla.

| agree with you. Contractors were
using 1 in. of insulation on ducts before
the 1873 oil embargo. Since then, ev-
eryone has become conscious of the

Insulation for ductwork

need to conserve energy. Attics that
had previously been insulated with 3 in,
of fiberglass for an H-value of R-11 are
now being insulated with 6 10 9 in, of
fiberglass (R-19 to R-30).

The more insulation on a duct, the
less heat loss there will be in the winter
and heat gain (for air-conditioning
ducts) in the summer. However, there
is a break-even point beyond which
there are no economic benefits,

Because of the many variables in-
volved—such as degree-days, the effi-

clency of the heating system, the num-
ber of hours the system operates, the
vielocity of the air moving within the
ducts, and the cost per kilowatt-hour or
per therm—you would need a comput-
er to determing the optimum amount of
insulation needed.

Nevertheless, the Small Homes
Council-Building Research Council at
the University of lllinois recommends a
minimum overwrap around a duct of 3
in. of insulation. If the duct is 1o be used
for air conditioning, it should be cov-
ered with a vapor barrier to prevent
condensation within the insulation.

Spalling brick
I have a brick wall about 3 ft. high on
either sicde of the driveway. Behind the
wall is a grassy area, Quite a few of the
bricks have spalled—the face has bro-
ken away. leaving cavities all over.
FProbably each broken brick will have to
be chiseled out and a new brick insert-
ed with mortar. What can | do?—
Willard Spalding. Pittsburgh

Apparently water is being absorbed
by the bricks. During winter this water
freezes and thaws—a oyclical frost ac-
tion that causes the bricks to spall.

Prior to replacing the deteriorated
bricks yvou should eliminate the source
of the water. Seal and repoint all
cracked and open joints in the coping on
top of the wall and also between the
exposed bricks.

Perhaps the grassy area does not
drain properly. If that soil periodically
stays wet it could also cause the spall-
ing. In this case the area should be
excavated and filled with gravel 1o a
level about 6 in. below finished grade.
Cover the gravel with polyethylene
sheets and then with top-soil. Instatl
weep holes in the battom of the wall if
there aren’t any,

Low-level chimney

The wop of my chimney {1 have a gas
furnace) is quite a bit below the level of
the top of my rool. [have heard that this
could be dangerous in the event of a
mederate wind that could cause a back
flow of gases into my home. | would
appreciate any comments you might
have on this subject. —D.R, McGilliv-
ray, East Liverpool, Ohio

E: should extend at least 3 fi. past
where they pass through
the roof 2 ft. higher than any roof part

within 10 ft. measured horizontally.

is below the top of the roof ridge is not
necessarily a problem—as long as the
chimney is terminated properly. The
National Fire Protection Assn. (NFPA)
Standard #211 states that chimneys
for residential-type appliances must ex-
tend at least 3 fi. above the highest
point where they pass through the roof
of a building, and must be at least 2 ft.
higher than any part of the roof within
10 ft. measured horizontally. The mea-
surements are made from the high side
of the roof to the top of the chimney.
This is sometimes referred 1o as the 3-
ft.. 2-ft.. 10-fi. rule. It applies to both
masonry and metal chimneys, whether
the chimney is connected 1o a central
heating system. fireplace or stove. You
can extend the top of the chimney to
provide additional height.

Dry, cracked board siding

Twa years ago. [ bought an 18-year-old
house with board and batten siding
fvertical 1 X 10-in. boards with 1X3-in.
strips covering the joints) | think the
wood Is cedar. It is very dry and has
cracked and warped in-many places.

cracks more. | plan to replace the 1 X3
strips. and hope this will hold the
warped boards tight, What kind of fin-
ish should | use?—Dave Landgral, Ben-
brook, Tex,

Based on yvour description it sounds
as if any attempt 10 correct the prob-
lems would be fruitless. Pulling the
boards down using new 1x3 batten
strips may straighten them temporar-
ily, but it will also crack them. Warping
of the siding is probably a result of
inadequate nailing. With vertical siding,
backer blocks are normally installed
between the studs to provide a good
nailing base, With a poor nailing base,
when one side of the board is more
maist than the other, it expands, pulls
the nails loose and warps.

| don't think the siding is cedar. The
warping and cracking that you describe
is not typical of cedar. It may be spruce
or hemlock. In any event, the badly
distorted boards and battens should be
replaced and fastened into a good nail-
ing base. Il more than one-third of the
siding needs work, vou would be better
off re-siding completely. If you only
replace sections you will be unable to
match the weathered look of the origi-
nal boards. To minimize this, coat all
walls with a semitransparent penetrat-
ing oil-base stain such as Cabot's (Sam-
uel Cabot Inc., 1 Union 51, Boston,
Mass. 02108). M

L3 you kave a home-maintenanoe or repair prabiem ?
Serd it o Hoeteowsers” Clirue, Popular Mechanics.
224 West 57th 5L, New York NY. X9 Lorters
anmx be answered indivickeelly, but prodfoms . of
wide inferest will e discvssed in the column. For
more home repair arsd madnterance help, get PMTS
Hame Ciare Guicke, §4.95 postpaid. Send your ordenfs)
e Peynlar Michanics. Box 1014, Radio City Station

The fact that the top of the chimney | When ! nail the wood back down. itonly | New Yerk MY 10101
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My daughter was

practically born
in this car.
Now she wants
the keys to it. _
Do you think I'd use just
any motor oil?

A '67 Mustang, raised on
Gulfpride”

| was 18 and just married
when | bought it. | was 19 and
over in the next county when my
wife called to say she was in labor.

You never saw anyone drive
50 fast.

| dropped her off at the
emergency room, and by the time
I'd parked the car, | was a daddy.

Mow |'ve got a teenage
daughter with a new driver's
license. And a teenage Mustang
with a new driver.

Should | trust a car that old
with someone so special! No
problem. |'ve always taken good
care of it. Frequent tune-ups. And
frequent oil changes, always with
Gulipride. Maybe that’s why it's
always taken good care of me.

So | know | can trust the car
with my daughter *_

The question is  &is
whether | can e -
wrust my daugh- E‘“‘ = =
terwiththecar & 0

—
f--

;' Ty

WHENIT'S ~
A MATTER OF PRID

Ger a $2.00 rebate when you buy

| 5 quarts of any grade of Gulipride oil.
For details. look for Guiipride displays

at participating retailers.

C 1984 Gulf Odl Corporation



BILL HARTFORD

IMPORTS &
MOTORSPORTS

' More convertibles, chop-chop

VW Polo sets up four
ways: roll-bar con-
| wertible, targa,

pickup and wagon.

Whao's torching the tops off all those
sedans? It's uspally custom shops ca-
tering to convertible fans. But carmak-
ers are at it oo, finding that it makes
sense to do the work right on the
assembly line and include a soft top in
their model lineups. The customizers

Saab's Turbo Cabriolet will be factory-built
and will join other models for ‘86

and amtomakers arg keeping the con-
veriibles coming et such a pace that
there are few models that have not
been “convertible-ized."

The latest factory job is from Saab
with its Cabrio 800 Turbo. The proto-
type is cruising the States right now—
you may have seen it in LLA at the
Olympics. The production soft-top will
be an 'BG model along with the hard-
roof 900s and new 9000 (see below)
Our guestion to safety-conscious Saab
Where's the roll bar?

You might recognize the FPolo
(above). but not above the beliline: The
open Polo is not a legitimate VW model,

but the idea of the Styling Garage in
Hamburg. They take the popular little
model and set it up to switch from full
convertible (shown) to targa to pickup
to station wagon, depending on what
roof pieces and panels are in place at
the time. The multiple-use Polo—call it
the Four-In-One—costs German buy-
ers a bit under $5.000, if they have
their own Polo to start with,

Another German customizer, Car
Styling, did the convertible version of

Mercedes 190 convert
Is done by a
customizing
shop In

Germany.

the Mercedes 180, The plush top on
this one is hydraulically operated by a
quick-acting Bosch pump. Special rub-
ber reinforcers in the top keep it from
ballooning at speed, an annoyance that
owners of lesser convertibles have to
put up with.

Saab’s big one

The most conventional-looking Saab
ever goes on sale in Europe in two
months.

The 29000 is also the roomiest and
most expensive car ever made by the
small Swedish automaker. For the U.5..
the 8000 will be an '86 model, 1o be
here a year from now,

For $20,000-plus, an import buyer
expects above-average performance,
accommodation. road manners and
workmanship. From our European pre-
view we can say that in all these
respects the 9000 will intimidate jts

Sixteen-vaive turbo powers five-door hatchback.

competition, It offers remendous
space for occupants—it's EPA rated as
a "large car.” For cargo, the tailgate

opens to bumper level, and the split |

rear seats fold down. Within an overall
length of 182.0 in., Saab has designeda
very roomy cabin. The 9000 is wider
than the 900 (69.5 in. vs. 66.5) and the
passenger compartument aiso gets the
space saved by installing the engine
transversely.

The fuel-injected, 2.0-liter Turbo 16
is Saab's third-generation turbo Four
and it's refined to the nth degree, It
gets 175 high-torque hp from its twin-

The 9000 head-on shows wide stance, famil-
lar grille; drag coefficent Is a low 0.34,

cam and intercooler design, and runs
with a steady beat on any octane from
a8 down to 92,

It's easy to like practical family cars,
especially those that hit 60 mph in 8
sec. and top out at 130 mph-plus. All
Saab idiosyncracies are gone, by the
way. Even the ignition key has been
moved from its transmission-locking
position between the front seats to the
steering column. ™
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SUBARU INTRODUCES
TURBO-TRACTION.

"~ THEEXTRA POWER OF TURBO/FUEL INJECTION.
THE EXTRA TRACTION OF ON DEMAND 4WD.™
THE EXTRA CONVENIENCE OF AUTOMATIC TRANSMISSION.

With a good deal of pride and logic, Subaru presents a
new kind of uufnm-ntﬂ With pride because Turbo-
Traction is totally unique. With logic because what good
is more power without more traction?

With the extra power and extra traction of Turbo-
Traction, passing a long tractor-trailer in the pouring rain,
for instance, is a lot easier on your nerves.

ONCE AGAIN, TO KNOW WHERE CARS ARE GOING
IN THE FUTURE, LOOK AT SUBARU NOW.

Back in ‘69, Subaru was alone in introducing a full line

of front wheel drive cars. In ‘75, when we introduced On
Demand Four Wheel Drive, we were alone. Last year

wie introduced automatic transmission in our four wheel
drive. And now, with Turbo-Traction, we're again making
the tracks for others to follow.

ADVANCED ENGINEERING THAT
DOESN'T LEAVE OUT TRADITIONAL SUBARU VALUE.

If you know Subaru, our durability and reliability need
no introduction. Nor our kind of mileage: | 24 | EPA est.
mpg, 30 est. hwy.* Nor our long list of standard features

and luxury options. Best of all, the Turbo-Traction
Station Wagen is just $10,174** and the Turbo-Traction
Brat is just $9,949.** They're the only two models we're
offering with Turbo-Traction.

SUBARU.
INEXPENSIVE. AND BUILY

For now.

LESS.
] HICEIMNM‘I!. NEHWWIMWEHALHHEP!H@HD
MTEE FEES. cumr-umumnnmunmcm




Extra Mild!
Low Tar!
Great Taste!

Kings:
Only 8 mgs. far
0.7 mg. nic.

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




THE CANADIAN CONNECTION

CarsYou Can’t Buy Here

Americans can’t buy any of these exotic imports sold in Canada. Do we want them?

ack in the '50s, we used to enjoy
farnily jaunts from Canada to
Cleveland to visit relatives. As
Canadians, we loved the looks on the
faces of American gas station atten-
dants when we pulled in to fill up our
Dad’'s 1854 Meteortwo-doorsedan. Now
you, like those pump jockeys, will be
axcused for asking: “"'What's a Meteor?"

Meteors were face-lifted Fords that
were sold by Lincoln-Mercury dealers
in Canada. It seems that, with our
widely dispersed population, an L-M
store couldn’t make a living selling only
up-market cars. So they applied some
chromium lipstick to the Ford and the
Meteor was borm. For similar reasons,
Canadian Ford dealerships sold a Mar-
cury clone called the Monarch.

Today, the Canadian Ford lineup is
virtually identical to its U.S. counter-
part. But market differences still create
variations in the Canadian product misx.
Flymouth dealers sell a front-drive Car-
avelle (actually the Dodge 800 with
different nameplates) and a rear-drive
Caravelle Salon (Dodge Diplomat). Pon-
tiac has had a Chevette called the
Acadian for years. And the Canadian
full-size Pontiac, the Parisienne, sur-
vived even after the U.S. Bonneville—
the real Bonny—was dropped for the
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1982 model year. In fact, it's now
exported to the United States.
Canadian safety regulations are es-
sentially the same as those in the United
States, except that Canadians have re-
tained the S5-mph bumper, while the
U.5. regulation has dropped to 2"/ mph.
Exhaust emissions are a different
story. Canada continues with the 1875
U.S. standards: 2.0 grams hydrocar-
bons, 25 grams carbon monoxide, and
3.1 grams NOx, compared with the
present, (49-state) levels of 0.41, 3.4
and 1.0 grams respectively. Conwven-
tional wisdom holds that less restrictive
emission standards bring better perfor-
mance and fuel economy. The Honda
Civic 1.5-liter engine produces 83 hp in
Canadian trim while the U.S.-spec ver-
sion produces only 76. And the normal-
Iy aspirated Audi 5000 has 110 horses
in Canada, 10 more than in the U.5.
“But it's changing,” wams Lui Hro-
belsky, chief of Energy and Emissions
Engineering for Transport Canada, the
federal agency responsible for wehicle
standards. “'The really tough U.S. limits
now in effect forced carmakers to make
a quantum leap in engine managernent

technology. Today's feedback carbure-
tors and electronic fuel-injection sys-
terns not only give better emission
control, but better econormy and parfor-
mance to boot. The United States gets
this stuff. Usually, we don't.

“Of course, this hardware doesn’t
come free,” he adds. "We estimate that
it costs between $200 and $400 to
upgrade a Canadian-spec car to meet
U.5. levels, depending on whether the
car in question already has a catalytic
converter. The price to the consumer
would, naturally, be higher than that.”

Cars that meet the Canadian limits
without catalytic converters not only
save Canadians money at purchase
time and at exhaust system replace-
ment time, but every gallon of leaded
fuel saves about 9 cents over the cost of
a gallon of unleaded.

You might think that Canada’s re-
laxed stance on air quality might make
the Great White North a wonderland for
high-performance automobiles that
couldnt squeeze into the States. But
remember: In Canada, summer is de-
fined as two weeks of bad skiing. Who
wants to drive a Lamborghini under
those conditions? And the relatively
small market makes it economically
difficult for exotic carmakers to main-
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Russian models are the most popular communist cars Imported by Canada, Lada sedan (left] and Niva 4x4 are cheap, but primitive.

tain & sales and service organization.
Heck, General Motors has a tough
enough time of it.

One tasty exception is Porsche, which
brings in the mighty 930 Turbo. “The
emission laws in Canada are about the

ingly ugly we cannot print pictures of
them in a family magazine.

When most automaotive experts make
up their lists of what the world needs
now, a 1,200-cc, rear-engined sedan
with swing-axle suspension is rarely

Japanese odd couple: 45-hp Suzukl 4 =<4 |left) and the perfectly modem fwd Nissan Micra.

same as Sweden and Australia,” says
Bernice Holman of VW-Porsche-Audi
(Canada). "So we bring in the same
version of the Turbo as those countries
get.” Which means that Canadians get
a fully air-dammed, whale-tailed terror
of the tundra whose 300 hp is nearly
sufficient to malt the polar ice cap. The
list price of more than $61,000 tempers
the demand to some extent.

If your taste—or your budget—runs
to the lower end of the price scale,
Canada gets quite a few exclusive cars
that you can't have if you live in the
United States. Included are three from
Iron Curtain countries whose primary
function seems to be eaming capitalist
dollars for their governments so they
can pay for Canadian wheat. All threa
bear impressively low list prices at or
near the $4,000 mark.

The Dacia, built in Romania, is a
straight remake of the front-wheel-
drive Renault 12, Like its French ances-
tor, the Dacia has a soft ride and fairly
smooth engine. But quality control is
conspicuous by its absence. “Fit and
finish" is a phrase that seems to have
no translation in Romanian.

Dacia also sells some four-wheel-
drive utility vehicles that are so stupefy-
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mantionad. But that's what you get with
the Czechoslovakian Skoda. No one at
Skoda will confirm or deny it, but the
car looks like a rebodied Renault 8 from
the mid-'6G0s. The seats are comfort-
able, the ride is acceptable, and the car
is better finished than the Dacia, which
is faint praise, indeed. The Skoda is
prodigiously noisy on the highway. Its
sensitivity to sidewinds and tail-happi-
ness in any sort of cornering will give
Canadian children a

chance to learn

what it was

like for -

parents to
drive Volkswagen
Beetles with bald tires
in the rain.

The best seller in this troika of com-
rade cars is the Russian-built Fiat-based
Lada, with 50,000 units sold since its

debut in 1979, Its Russian engineers
have retained the worst features of the
Fiat 124—the long-arm, short-leg goril-
la driving position and the spotty reli-
ability record—and added a few of their
own. The rough and noisy engine
seems better suited to an Order of
Lenin tractor. The steering gear would
give Amold Schwartzenegger pause.
Still, by communist standards, the Lada
is Mercedes-Benz.

Lada also imports the cute, rugged
but rough-running four-wheel-drive
Niva. Rumor has it that Porsche had a
hand in the design of this rig, but
nobody's talking. Equipped with Hak-
kapeliitta tires and lock-up differentials,
the Niva will take you just about any-
where, providing it doesn't make you
deaf first.

In case you're wondering about the
political ramifications of selling Russian
cars in Canada, you should know that
the importing company is wholly Cana-
dian. It is also inwolved in arranging
other trade deals between Canada and
the Soviet Union.

Understand that Russia is no more
popular in Canada than it is in the
United States. We see our share of
bumper stickers reading, “Tour Af
ghanistan—Buy a Lada.”

The South Korean-built Hyundai
Pony is a 1973 Giorgetto Giugiaro de-
sign that still looks pretty despite its age

5 Porsche’s 300-hp 930
Turbo model i§ the

true exotic
mmullﬂ:hln
Canada, but
k. not in the
LS.




Two unusual coupes are the rear-engined Czechoslovakian Skoda Raplde (left) and the three-cylinder front-drive Innocentl from Italy.

(see Coming: Cars From Korea, page
88, Aug. 'B4). The old-fashioned front-
engine rear-drive layout results in a
rather cramped interior, given the car's
overall size. But the Mitsubishi-de-
signed drive train plus good, if not
terrific, quality make the Pony a solid
little runabout that sells for $4.530.

Innocenti makes the Tre Cilindri, a
tiny subcompact that looks like an up-
dated Austin Mini. This is not surpris-
ing, since Innocenti usad to build the
Mini under license in Italy. Alessandro
de Tomaso took over the company, re-
engineered the chassis, hired Bertone
to style the body, and installed a three-
cylinder 993-cc engine bought from
Daihatsu, an affiliate of Toyota. The
engine is as rough as an old boot, but
the car's attractive lines and I[talian
spirit help to compensate.

Suzuki, the motorcycle maker and
supplier of Chevrolet's upcoming
Sprint, sells its line of tiny four-wheeal-
drive vehicles in Canada—also in Ha-
waii and Puerto Rico, by the way. It is
hard to figure out where these over-
grown Tonka Toys fit into the Iargﬂr
scheme of things. The beautifully engi-
neered but undersized 45-hp engine
doesn't produce enough poop for seri-
ous off-road use. And the low gearing,

frightening engine noise and choppy
ride make the Suzuki ill-suited for high-
way work. Does an urban off-road vehi-
cle make any sense to you?

Nissan brings in their subcompact
Micra, a three-door hatchback called

instance, Canadians get no Isuzus,
which means no lovely Impulse. Cana-
da gets only the Mitsubighis that Chrys-
ler imports, and then, not even the
Congquest. Nissan figures Canada has
enough prairie without them adding

Low-ball sedans include the 54,000 Dacla GTL from Romania (left) and the Skoda 120 GLS.

the March in Japan and Europe. It is a
thoroughly medern front-wheel-drive
car with plenty of room for four plus a
good ride. Since it costs around $4,600,
it makes things tough for the antediluvi-
an competition from the Second and
Third Worlds.

It is hard to say whether these worthy
denizens of the automotive world make
up for the cars Canadians don't get. For

any more, 0 their clever little wagon/
van of the same name is among the
missing. And there is no gray market at
all. There are no provisions in Canadian
law for individual modification and cer-
tification of a nonlegal model, as is done
in the United States.

Wonder what the pump jockey's re-
action would be if you pulled up in a
Skoda 120 GLS?

Early in the mid-1970s, Canadian car
owners were steamed. It seemed like
their cars wers rusting through faster
than they could buy them. So, in 1877,
auto manufacturers drew up minimum
rustproofing standards for new cars sald
in North America. Now, all automakers

voluntarily offer warranties against sur-
face corrosion for 12 months or 25,000
miles and warranties against parforation
for 368 months or 75,000 miles. “These

Warranties, Canadian Style

Canada’s American neighbors banefit
from the standards, too, since cars sold in
the United States meet the same stan-
dards. “‘Corrosion protection is the same
whether a car’s built in Canada or in St.
Louis,” Ferguson said.

In 1982, Audi introduced ancther in-
novative warranty, the Audi Card, a no-
excuses warmanty for all Audis sold in
Canada. For three years, regardless of
mileage, Audi pays for anything that
fan belts and lightbulbs, All you have to
do is bring the car in for free mainte-
nance checks to your friendly Audi deal-
er. Audi even pays for the oil.

The Audi Card also enrolls you in the

to test the market, but also to counter the
image that Audis are fragile. The pro-

doesn’t cover tires or provide CAA mem-
bership. But, like the Audi Card, the
Lincoln Card is available only in Canada.
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SPACE STATION

“The Next Bold Step

‘Now we are ready for man to
live and work in space on a more
permanent basis.

BY RONALD REAGAN
President of the United States -

taking on the challenge of mankind’s next fron-

tier—space. It is time for this nation to take the

next bold step into that frontier. We all held our
breath as the original Mercury astronauts ventured
on their short flights into the unknown. Now we are
ready for man to live and work in space on a more
permanent basis. The space frontier must be tamed
and developed as a resource for all who remain
earthbound: Conquering this frontier will reap
unﬁnnuimhln rewards for our quality of life. and

' pnlimn the legacy uf our famfathﬂm

ln my State of the Union address, [ spoke about

A roll of crystalline
foundry module as an




America’s shuttie-based Space Station
will include large pods where NASA and

European Space Agency {ESA) astronauts

unlw-nuwhlnnld-onhm
module will be used to produce shests
of lightweight crystalline metals,

Glant antennas will relay sclentific

and Industrial data back down to Earth.




who were pathfinders, innovators and
always willing to go just beyond the
next ridge.

Our decision to build a permanently
manned Space Station is in this same
spirit. The groundwork for this endeav-
or has already been laid by previous
chief executives. Under President Ei-
sanhower's leadership in the mid-
1850s, our country’s initial decision to
embark on a space program was a
small, but important, beginning. But it
opened broad possibilities—most of
which in retrospect were not foreseen:
communications satellites, Earth-re-
mote sensing satellites, national de-
fense applications and technology spin-
offs.

President Kennedy declared that

“We will be able
to refuel and
repair satellites.’

Americans would visit the moon and
return safely to Earth. That magnificent
decision uplifted America’s spirit and
brought us together long after Kennedy
was gone. And the Apollo program
established the technological base for
all manned space ventures to follow.
President Nixon, believing that the

PHOTD BY SYGAA,

JACCUES TLOL

ART BY DEAM ELLIS

Astronaut Bruce McCandless |above] free-
flew in space cutside the Shuttle last April. In
art [right). a future astronaut s shown replac
ing an empty fuel cell on an old satellite,

United States needed a ready and eco-
nomical access to space, approved the
development of the Space Shuttle pro-
gram. He understood that the Shuttle
would be a great accomplishment for
America and could also include the
involvernent of other nations. Those
leaders making the decisions to go into
space had faith that once moving to-
ward the goal, new and unforeseen
potential would be discovered and
brought on line to benefit all mankind.

These visionary decisions catapulted
our nation into the forefront of the
conguest of space. Now we stand on the
verge of realizing one of mankind's
most ambitious dreams, that of building
a permanently manned base in space.
Such a Space Station will assure U.5.
leadership in space into the next centu-
ry.

The Space Station is a major part of
our strategy for conquering the frontier
of space. NASA will oversee the project,

Russia Starts

ile plans for America’s permanent

Space Station of the 1990s are
flying high, so is an aclual Soviet orbital
outpost—the Salyut-7. The Russians
have been concéntrating on this project
since 1969, when they lost the moon
race, and are now on the verge of com-
pleting what looks like a major break-
through in the new space race. While
America talks and plans, the Soviels
have actually been launching, launching
and launching more.

Currently, there are three cosmonauts
aboard the Salyul-7. New crews will be
sent aloft to relieve the cosmonauts who
are finishing their months-long tours.
While in flight, the Russian spacemen
map and survay their own country’s natu-
ral resources. And they develop special
materials, including crystals, alloys and
drugs. When people set out for Mars, it
will be because Soviet cosmonauts
paved the way with medical and life
support studies lasting a year or more
under space conditions.

But the current Salyut space workshop
is only a prototype compared fo the

&6

The Race

ones—both Soviet and American—which
will be flying in the 1990s. Salyut's electri-
cal power supplies are extremely limited,

PHOTOS BY SOVFOTO

Voshkod rocket Iifts off to ferry supplies to
cosmonauts who have been in orbit for
months. The Soviets are planning a shuttie
bazed on American designs.

Saym?:paunatlnnwuphomgrqnhmhy
French cosmonauts as they approached the
docking module last year. Add-ons to this
station are being launched this winter.

as is its living space for crew members.

The Soviets already have add-on mod-
ules that can provide additional living
space and specialized laboratories for
orbiting cosmonauls, while bringing up
supplemental solar power panels. New
landing craft can carry a half ton of
“down-cargo” at a time.

But the Soviets are planning two types
of “space shuttles” for the 1990s. The first
is a small craft designed o replace the
cramped, underpowered Soyuz manned
space capsule, It has already been tested
in space, in the form of an unmanned
guarter-scale model. The second is a
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PROCESSING

McDonnell Douglas™NASA Shuttle pay-
Ioad specialist Charles Walker starts elec-
trophoresis unit jabove). The machinery
{top, left] makes pure protein. Under
strict temperature control, the unit can
make insulin. The diagram [left] shows
an unrefined protein at it enters a carrier
fluld. This will flow up and separate
under an electric field.

in aront -.-I"IIIJI1I!
the Earth within a decade. It will he a
base for scientific and
ities. Scientists will do résearch that is

only possible in the 2ero-gravity and

which we plan to have

commercial activ

vacuum of space. Private industry will
manufacture new products and provide
But, most importantly,
the Space Station will open the door to

greater progress in the future It

New Services

evern

will provide new opportunities for hu
man commerce, for further exploration
of our universe, and for expanding our
understanding of the Earth and our
selves

The second element of our plan for
space is cooperation with our allies and
friends. International cooperation has
been a guding principle of the U.S
Space Program since its beginning, and

‘Medicines wiill
be manufactured
that will help us
cure ... cancer.’

a Space Station will add a new dimen

sion to this multinational approach
offer a place for us to live and work with
our friends, exploring the universe and
using space for peaceful goals that
benefit all mankind

Our third goal is the development of
the commercial potential of space by
imdustry

Ob<tacles to

encouraging American
move beyond the Earth
private sector space activities will be
removed and active steps will be taken
to spur private mvestment. We
heavy growth in space-related mvest

expe

|
(Plegse fum o page 112}

large winged vehicle copied almost di-
recily from American designs.

By the 1990s, a new “super booster”
will be available to carry 100-ton, 20-man
space stations into orbit, In every way,
these Soviet space laboratories, obser-

vatories and workshops will be compara-
ble to those now being planned by Amen-
Can space engineers.

After a decade of racing along separate
courses (for them, a small station; for us,
a space shuttle), the goals of the world's

two space powers will again be converg-
ing, A new round of the “space race” is
on, and the prize is not merely fame and
prestige, but wealth and power. It is a
race the United States literally cannot
afford to lose—James Oberg

Expanded Soyuz space station shows
Addl-on modules attache E e basic
craft |artist Brian Sullivan Desed Bis )

cept on information in Sow

tions). The globular modules can be use
i Lloare r_-r_“n;l:‘rrr'rlr A Fjrl'J'.i'Ii'I 1
for cosmonauts to move Irom sechion Lo
section of the finished station
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The Camel Trophy is not
your usual Sunday drive.
It's a two-week adventure
testing man and machine.

BY DANIEL CHARLES ROSS
Detroit Editar

hy would anyone want to spend

two weeks bouncing around in
a Land-Rover through the foulest,
densest, most insect-ridden, malaria-
infested jungles of the world? 1 really
don't know. But every year for the past
five years, that's exactly what a hardy
group of adventurers has done in com-
petition for something called the
Camel Trophy.

The Camel Trophy isn’t really a tro-
phy; it's an off-road adventure that
was born five years ago in Germany at
the headgquarters of R.J. Reynolds Tb-
bacco. Speed is important, but cour-
age, driving skill, team spirit and the
ability to adjust *o local conditions are
the first requirements

(mly Germans participated in the
first two contests—Camel Trophy 1980
through the Amazon jungle of Brazil
and Camel Trophy 81 in the oppres-
sive heat and humidity of Sumatra
Based on the popularity of the event,
Camel Trophy ‘B2 in Papua. New
Guinea, was expanded to eight teams

S $ *

- - v g ;,g‘-_:.‘_"_
Competitors in ldentical Land - Rovers
spreed along a comparative Interstate
In the Brazilian wilds jabove]. Typical
scenery ([above, right and below) is
straight out of The Jungle Book.
Curlous spectators [insets) are mainly
of the four-pawed or clawed variety.
Flooded roads [right] pose the age-old
question: How deep is a puddle? This
Is one way to find out. Another way is
to ask a native, Standard reply: "'It's
only up to the eyelids on the ‘'gators.”

representing four countries. Last year,
the Camel Trophy took place in the
heat of Africa.

For Camel Trophy ‘B4, as in past
years, the site was selected to provide
the utmost challenge—the jungles of
Brazil. The compeétitors this year con-
sisted of 12 reams from six countries—
two teams sach from Italy, Germany,
Netherlands, Spain, Switzerland and
Belgium.

There was one journalist along from
Morth America to chronicle the event
for posterity. Me,

larrive at the international airport in
Manaus, Brazil, at about 4 a.m. local
time. It's been a 10'z-hour trip from
Detroit, including the time spent in air-
ports. And [ am dead. After a sleepy
walk through the Brazilian Customs
line and rubber stamps from the fed-
aral police officials, | wander out of the
terminal to figure cut how I'm sup-
posed to get to the Tropical Hotel, Do |
speak Portuguese? Nein.

A cab driver hails me over and shows

(Plvase tum o page 1020




Bridge negotiation was one of
12 graded skills, but the
exercise was for real when a
bridge collapsed [above).
After a jury-rigged rebuild.
vehicles were winched across
the remaining sound timber.
Numb, sunburned competitors
[far left) try to enjoy a

meal after yet another day of
adventure and agony. Falling
off the road [left) was common.
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Minor face-lifts typlfy most of Chrysler's "85 lineup,. including
new sheet metal on the Plymouth Reliant [top). Shelby Charger
moves up in the performance heap with a 146-hp turbo Four.

CHRYSLER:

In its survival era, they made a little
go a long way. Now they've made it fast.

il ' e "‘“ IGAN B BY WADE HOYT, Auto Editor ;
Photos by Don Hunter and Wes Bobbitt

Dodge H-body: ;
Lancer has a "gunsight” grille
matif that echoes Chrysler 300
styling of years past.

anyone in Detroit is responsible for
the rebirth of the Amml;im
© formance car, it's
Chrysler Corp. Starnng with the
bread-and-butter Omni-Horizon and
E-car economy/survival models, Chair-
man Lee lacocca's legions have
squeezed more excitement and per-
formance than anyone else could have
imagined out of these utilitarian front-
drive platforms. For 1985, they have
outdone themselves by transforming
the K-car's generic transportation
module into a world-class sports sadan
code-named ""H-body."

The Dodge Lancer and Chrysler Le-
Baron GTS are four-door hatchbacks
that cram an amazing amount of par-
formance, comfort and practicality
into a relatively small package. With
116 cu. ft. of interior volume, the
H-bodies fit into the EPA's " Mid-Size"’
category, along with the Audi 5000,
Pontiac 6000, Ford ITD and Mercedes’
big SO0SEL, all of which look much




&
N

larger than the H-body on the outside.

. The LancerfLeBaron GTS is aimed

right at the heart of the upwardly mo-
bile “'yuppies' (young urban profes-
sionals), the very people who buy
entry-level Audis, BMWs, Saabs,
Volvos and even the baby Mercedes
180. The incredible thing about the
H-body is that it's in the performance
ballpark with these expensive im-
ports, for thousands of dollars less.

Part of the secret is the optional tur-
bocharged - 2.2-liter overhead-cam
Four that Chrysler and Carroll Shelby
have heen refining for several years
now. And part of it is an uncanny sus-
pension and steering package.

A clever dual-level turbo boost sys-
tem delivers up to 8 p.s.i. for as long as
10 seconds, giving peak power and
torque figures of 146 hp at 5,200 rpm
and 168 Ib.-ft. of torque at 3,600 rpm.
After 10 seconds of flat-out power,
boost drops back to the ‘84 level of 7.2

{Please tum to page 140}

Chrysler's version of the H-body sports sedan is called the LeBaron GTS.
Both cars are four-door hatchbacks with split rear bench seats. Turbo en-
gine is optional. New instrument cluster is a big improvement.
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COLOR FOR

TINY TVs

The world’s first flat-screen, liquid-crystal, color TVs
give you a remarkable picture while on the go.

BY WALTER SALM. Photo by Layman/Newman

ove over, Sony Watchman. You've
got some serious competition
now—superportable color TV sets that
go everywhere and fit into any pocket
that's handy. If you don't see them in
the stores just yet, you will soon.
They've been promised for the Christ-
mas buying rush and will be a sure
winner to those looking for the newest
gadget going.

We had a chance to test two of the
newcomers—the Epson EIf and the
Seiko TFT (Thin Film Technology). re-
tail priced at $500 and $550, respec-
tively. Considering the complexity of
the screen fabrication process, we're
not surprised at the cost. But as with
most new aelectronics technology, the

coming from a built-in fluorescent bulb,
or reflected from a fold-down mirror,
passes through the LCD elements. The
screen uses polarized light in order to
operate. Light coming through the rear
glass of the screen's sandwich is fil-
tered into parallel light waves by pass-
ing through the glass’s polarizing struc-
ture. The light can be stopped by
another screen or screen element that is
polarized at a 90° angle.

The tiny TV's 2-inch (diagonal mea-
sura) screen is made up of 52,800
pixels or picture elements, and sach of
thesa is a fast-acting liquid-crystal ele-
ment. The manufacturer has gone to
great lengths to develop a special invisi-
ble transistor that's mounted on sach

picture element. This transistor pro-
vides the voltage to change the crystal's
alignment in about 300 milliseconds
(thousandths of a second). The transis-
tors are indeed invisible, or at least
transparent, and are deposited as thin
films on the LCD slements. According
to the manufacturer, each transistor is
only 0.3 micron thick.

Each of the screen elements has a
color filter in front—one of the three
primary TV colors of red, blue and
green. These in turn are grouped in
threes, and each group is a triad.

Light shining through the screen
from behind passes through one of
these positions, and the filter gives that
elament its particular color. Where color

price tag is bound to drop.

Color sandwich

Getting a workable liquid-
crystal display (LCD) image on
a black-and-white screen is
child's play compared to get-
ting it in color. Unlike regular
TV picture tubes, an LCD dis-
play doesn't generate its own
light, so an external light
source is neadad. LCD watch-
a5 and clocks have a tiny light
bulb that reflects its light from
the front of the crystal display.
The technology for the tiny TV
was developed by Seiko and
the company holds all patents
for the sandwich-type televi-
£i0N Screen.

In the Epson and Seiko TVs,
transmitted light is used in-
stead of reflected light. Light

In actual use, flat screens of Selko

TFT and EN color television
setz are from behind,
but simulated were used
for this [heft).

LICHT SOURCE FLUGRESCENT BLULE DR SLALICEHT
NEFLECTED: FDd FOLD-00UT MRS

lluminate desired portions of screen
color filters, or they can be “untwisted” to block L.

HOW IT WORKS

on the xreen Is

is not called for (image is sup-
posed to be dark), the LCD
element rotates its axis 90°
and the light is blocked by the
second polarizer (see the
drawing at left).

Light sources

The light source can be ordi-
nary daylight, reflected from a
fold-down mirror, or it can
come from an internal fluores-
cent source, which you can
switch on as needed. The bat-
tery drain is considerably low-
er when the set is sun-
powered (1.1 watts vs. 1.9
watts in the Epson ELf).

The systern runs on five AA-
size penlight battaries or from
an a.c. adapter that comes
with the set. Optional power
sources include a recharge-
able battery pack and a cigarat
lighter plug-in for the car,

The pocket-size wonder is
only slightly larger than a
standard microcassetie tape

(Plpase fum to page 111)
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These shiftless wonders

of the '80s are a far

cry from the Vespas and
Lambrettas of 25 years ago.

They wera bulbous, ugly, unstable in
wet weather or on sand. But men-
tion motor scooter today and everyone
has a tale of adventure to tell. Back in
the '60s and "60s, there were almost a
dozen companies producing them, but

with the advent of lightweight
bore motorcycles, production of 0
ers narrowed to two companies—WVespa
and Lambretta. Lambretta foundered,

all-

24
fi

manufactured in Brazil and India, and
finally disappeared from the American
scene. Vespa still shows signs of

ngth, with plans to offer a new

and gaining in popularity. Today's Jap-
anese versions are sleek, easy to ride,
economical and require no premixing of
oil and gas.

Yamaha introduced & and 180-
cc scooters about a ye go. These are
a far cry from their ancestors, The new
models feature electric starters, auLlo-
matic V-belt transmissions and fancy
instrument clusters like the modern big
bikes. Honda has been even more pro-
lific with six models ranging from 50-
through 125 cc. All of them are sharp-

oking and feature the latest in motor-
cycle technology. High-tech has caught
up with the motor scooter

Yamaha Riva sports a carlike dash |with
idiot lights) and an llluminated keyhole.

Today's new breed of scooter will
appeal 10 a wide range of potential
owners. For one thing, you don't have to
straddle a motor scooter to mount it or
kick your brains out to start the engine.
Anyone, whether young or old, male or
fernale, can ride to the shopping centar
or to a FTA meating when someone alse
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Honda’s Impressive dashboard has a digital
speedometer and clock plus three gauges.

has made off with the family car.

All of the Hondas and Yamahas have
automatic transmissions, which elimi-
nate the awkward business of clutching
with the left hand and shifting. And, for
those who are concerned about stabil-
ity, Honda offers the unique three-
whealed Gyro that you can ride without

POPULAR MECHANICS ® SEPTEMBER 1334

ever having to put a foot on the pave-
ment. It's so stable that 80° turns can be
made at an unbelievably slow pace
without a hint of tilting, tipping or
dumping the bike. The front end tilts, or
leans right or left, without the rear
being affected because of an unusual
joint in the frame. Our only gripe with
this particular model is that the biggest
Gyro engine is a 48-cc two-stroke,
which drops it into the moped class.

There are two other 49-cc two-strok-
ers in the Honda line—the Aero 50 and
the Spree. The Spree is faster, being 40
pounds lighter than the 125-pound
Aero, which is likely to make the Spree
popular with the younger rider.

The registration and insurance regu-
lations for motor scooters vary from
state to state. But in general, scooters
with engines of B0 cc or larger must be
registered as motorcycles. This means

that, in many states, the fastest and
most attractive of these scooters cannot
be driven by riders under 17. By then,
many of them are thinking about auto-
maobiles for transportation.

Yet, there is a slot out there in the
marketplace for the new scooters. Gas-
oline will never get any cheaper than it
is now, nor will automobiles or insur-
ance premiums. The first of the new
breed of scooters we spotted on the
street was being flailed through New
York City by a messenger at rush hour.
Others have been seen at Newport, B.L.,
and resort areas up and down the East
Coast. In other words, the first motor
scooters sold will see yeoman service as
workhorses or be ridden for sheer plea-
sure,

The old, original scooters may have
been ugly, but they sure were durable.
A Vespa could do wheelies in first gear
and move out quickly from a standing
start. The tires never seemed to wear
out and engines were noted for their
longevity. It seemed the only problem
with them—and the Lambretta, too, for
that matter—was that, if allowed to sit
for more than a month or so, the battery
ran down.

High-tech runabouts

Today’s scooters have all the latest in
electronics built right in, including tran-
sistorized ignitions. Our test Yamaha
started up after sitting through two
months of cold weather. Honda says
their scooters will start after standing
still for up to six months. This means
that you'll be able to catch that unex-
pectedly warm January day for a quick
ride.

These new little bikes—and trikes—
may not do wheelies, but for a very
valid reason. Their automatic transmis-
sions make them just a hair slower than
the old scooters when moving off from a
dead stop. The transmissions are, how-
ever, almost maintenance-free and do
pull amazingly well once the scooter is
rolling. Top speeds with the 125-cc and
larger versions are more than enough
for riding on the highways without
getting run over by faster traffic.

Automatic transmissions are not real-
ly new on little bikes. The Honda FPass-
port could be shifted up or down with-
out a clutch control and the older Honda
80 has a similar semi-automatic ar-
rangement. The "84 models, however,
require nothing more than rolling the
throttle grip back to move out into
traffic. Both Honda and Yamaha do it
with V-belt and pulley transmissions.
Like the wvariable ratio transmissions
found in snowmobiles and soon in cars,
the inside half of these pulleys is mov-
able and can pull away from the other
half whenever wehicle speed is in-
creased or decreased (see Get Ready

{Please turm to page 137)
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//ExpERT
WAYS TO
MAKE
BUTCHER
BLOCK

Discover seven wood-joining
techniques for building butcher
block tops. Then build the
PM kitchen cart from the

plans included.




BY ROSARIO CAPOTOSTO

fter surviving the plastic laminate
revolution of the 1860s and 70s,
butcher block tops are now enjoying a
renaissance. Thesea attractive hardwood
surfaces are durable, versatile and, as
you'll see, easy to make.

Butcher blocks are most commonly
used for active work surfaces such as
kitchen countertops, chopping blocks
and workbenches. The warm, hand-
crafted look of butcher blocks also
makes them a popular choice for furni-
ture. And virtually any hardwood spe-
cies can be used to make butcher
blocks, either alone or in combination
with other species for a contrasting
appearance.

The seven butcher block techniques
shown here are: dowel pins, through-
bolt, spline-joint, nail pins, glue-joint,

direct-nailing and a top made using
teak parquet flooring. Each technique
provides an easy way to assemble
strong, durable butcher block tops. The
particular technique you choose de-
pends on the size and function of the
butcher block, the available tools and
the desired finished appearance. For
example, the through-bolt technique
provides the strongest top and is recom-
mended for large surfaces subjected to
heavy poundings. If thin boards are
used to make a smaller butcher block
top, try the easy, direct-nailing method.
In most situations, though, many of the
techniques shown would be suitable.

Assembly

After milling the butcher block pieces
to the same width and thickness, cut
them 'z in. longer than neaded to allow
for final trimrning with a portable circu-
lar saw or radial-arm saw. Next, ar-

1. Dowel mﬂplmmued
to join of ¥ x I-in. cherry. Note
that they're joined hp.‘lh first. Cross sec-
tion [top] reveals dowel locations.

w—r
a thr:atggd

5. spline joints us-
ing mahogany phywood splines. Groove

each member on both sides. except the end
pleces [top), to accept the splines.

&. Direct-nalling—Here's a quick and easy
to make a strong joint. Simply glue and
one board to the next untll the desired
width butcher block top I formed.

block to conceal the plywood edge (top).

COLOR PHOTOS: HARRY HARTMAN STLIDHOS: BLACK AND WHITE AND COLOR HOWATO PHOTOS: ROSARIO CAPOTOSTD: ROOM STYUST: GABE HERRICK;
TECHMICAL ART. DYCK FLEDDERUS; KITCHEN CART DESIGN: JOSEPH TRUINL SHOP AND TOOLS EDITOR



range the pieces on edge with the best
side up. Then orient the pieces so that
the wood grain of each piece is pointing
in the same direction. Mark an arrow on
each piece to indicate grain direction.
By pointing the grain in the same direc-
tion, the plane won't gouge the wood.

Now mark each board with a number
or letter to aid in rearranging for final

Kitchen cart

This easy-to-build maple kitchen cart is
a stylish way to gain additional counter
space and storage in your kitchen. The
roll-about cart also serves as a barbecue
wagon or cocktail bar for use on a sun
deck, porch or patio.

Start by making the butcher block top
from 1'/ ¥ 1'/-in.-thick maple. Nail
pins were used to assemble the butcher
biock (see page 128 for details), but any
of the first four techniques shown
would work as well. Cut the remaining
cart members as shown. Note that the
side and back aprons are counterbored
to receive 4-in. No. 10 mounting
screws. Install the front rail in place of a
front apron. This creates space for in-
stalling the drawer.

Next, make the four L-shaped leg
assemblies. Bore the -in.-dia. shelf
peq holes in the legs before nailing the
leg assemblies together. Then, with the
butcher block upside down, screw the
apron in place, Now screw the back legs
to the apron, install the fixed shelf and
add the two front legs.

assembly and to assure that you ma-
chine sach piece from the same face or
edge. This is especially important for
techniques that require boring holes or
cutting grooves.

Since most butcher block surfaces are
exposed to water, use a water-resistant

with water as per label instructions.
Use a miniature paint roller to apply the
glue evenly and quickly.

After planing and sanding the assem-
bled top smooth, apply several coats of
mineral oil or Wood Bowl Seal, a non-
toxic sealer available from Constan-

tine's, 2050 Eastchester Rd., Bronx,
N.Y. 10481

glue during assembly, such as plastic
resin, Simply mix the powdered resin

Next, make the drawer
sides, back and front from &
in.-thick poplar or birch ply-
wood. Use Ye-in. birch ply-
wood for the drawer bottom
and dividers. Add spacers to
each side apron for mounting
12-in. drawer slides (Grant
No. 528 full-extension slide).
Install the drawer and then
add a maple drawer face. Add
2-in.-dia, casters and finish all
wood surfaces with several
coats of mineral oil.

Kitchen cart features a full-length utensil drawer
hidden under 1':-in.-thick maple butcher block top.

ol

After nalling together the four L-shaped leg
assembiles, round all outside cormers with a
router and a '/=in. rounding-over bit.

"
Attach the to the underside of the
butcher with 4-in. screws. Be sure to
counterbore '3 x 2-In.-deep screw holes.

KITCHEN CART
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1 Dowel pins

This technique uses hardwood dowel
pins to join the butcher block members.
The wood members are first joined in
pairs, and then into blocks of four using
a staggered dowel pattern. Continue
joining the pieces in this manner until
the desired width butcher block is ob-
tained. [t's important to use only fluted
or spiral-grooved dowel pins, not sec-
tions of ordinary hardwood dowels. The
flutes and spirals cut into the pins allow
excess glue to escape the dowel hole
during clamping. Otherwise, clamping
pressure may cause the trapped glue to
split the wood.

First, lay the butcher block members
edge-to-edge on a flat surface. Then,

using a framing square or T-square,
draw centerlines for the first set of
dowel holes every 6 in. Be sure to code
each board with a8 number or letter to
aid the final assembly.

Now bore the dowel holes using a
drill press or a portable drill with a
dowaeling jig. Note that for a 1-in.-long
dowel pin you must bore a */is-in.-deep
hole in each member. The extra Y/is in.
retains a small amount of glue; just
enough to make a strong joint. During
assembly, be certain to apply glue to the
walls of the dowel holes and along the
face of the mating boards. Clamp the
pieces with bar or pipe clamps placed
under and over the butcher block to
prevent bowing. Be cenain to scrape off
hardened glue squeezeout before plan-

ing and sanding.

i don't own a drill press, use a portable
with a doweiling Jig to bore dowel pin
holes. Note depth-stop collar on drill bit.

Apply glue to the walls of the holes and
then tap In the pins using a wooden or
plastic mallet to avold damaging the ends.

| B g
e Sl el T

3
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£ Through-bolt

When you're building a butcher block
surface that's going to get a lot of abusa,
such as a workbench, the through-bolt
technique shown here is the one to use.
The wood members are held together
solidly by threaded steel rods which
pass through holes bored in each mem-
ber. Space the rods between 12 and 16
in. apart, depending on the size of the
butcher block. For very wide butcher
blocks, you can save money by using
plain steel rod and threading the ends
yourself.

Start by carefully center-boring holes
in each piece using a drill press and
fence. If the holes don't align the error
will produce an uneven butcher block
top. Next, counterbore the two end

Use a small paint roller to spread the glue
quicichy and . Glue and stack all pleces
and then Insert rods.

boards to receive the washer, nut and
wood plug. Then continue boring
through the end pieces for the rod.
MNow glue and stack all the pieces and
insert the rods through the holes with a
nut and washer on one end. Position the

Use two socket wrenches to draw the joints
closed. Mar the threads on one rod end to
prevent the nut from running off.

last end piece and add the washer and
nut. Tighten each rod little by little until
the wood joints are closed tight. Finally,
glue the wood plugs in place and sand
them flush.

{Plaase tum to page 128)

THROUGH-BOLT

1*-DiA. HARDAADOD DOWEL PLUIG GLUED
IN PLACE AND SANDED FLUSH [TYPICAL)
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Three-level modular home at New Orleans World's Fair has latest Denver-area house studied by the Solar Energy Research Institute
technologies in solar and electronic-controls fields, Energy-saving  could draw maost of its heat from a south-facing sunroom. But tests
lighting and a whole-house wood-stove heater are used. show heat circulated only when sunroom doors were open.
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Impact 2000 house recelves ample
sunlight. The roof Is covered with
solar collectors and photovoltaic
arrays. The computer room In the
basement [Inset] monitors energy use

One of Norman Saunders” houses has fully
exposed south sun area that's almost all
giass. Louvered roof lets in sunlight.

~_BEST

NEW HOMES

UNDER THE SUN

Bob Vila, the Impact 2000 contractor, sits In the home's unigue SURFOOM.

Some are high-tech. Some are low-tech.
All are energy savers.

OR SALE: eight-room glass and
wood bilevel home nestled into a
hill on a half-acre wooded lot in
Brookline, Mass. Superinsulated west
wall is built into the hill. Over 400
square feet of south-facing glass ac-
cornmodates an earthen tile floor sun-
room. Photovoltaics produce 4 kilo-
watts of electricity. Solar hot water and
heat are augmented by a ground-cou-
ple heat system. Many other computar-
ized energy-saving and monitoring de-
vices throughout this three-bedroom
home. Asking price: $500,000.

*I think we could ask more for the
house, but we'll get a half million eas-
ily,” says Bob Vila, host of public tele-
vision's This Old House program and

contractor on the extraordinary Impact
2000 home in Brookline. Completed
this spring, the home is being used by
Boston Edison for one year to demon-
strate to the public the latest in home
energy technologies. Whoever buys
Impact 2000 will have to agrea to allow
Edison to continue monitoring the
building for one year as part of a study
aimed at finding out which home
enengy systems work best.
Experimental and demonstration
homes are going up all over America in
moves by utilities, energy laboratories,
the federal Energy Department and
independent inventors to find the best
way to keep 2 home snug and warm in
the winter and airy and cool in the sum-

BY DENNIS ESKOW, Science Editor

American Gas Assn. house In Cleveland has a two-story core and two experimental
wings. It takes advantage of baszlc solar design, facing a true solar south. AGA began
using the house this summer to test heating, cooling and cooking appllances.

PHOTOS BY NORMAN B. SALINDERS [LEFT) AND PAUL BURD (RIGHT)
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Modifled Trombe wall heats up alr be-
tween a layer of glass and a masonry wall.

mer. Most of the experimenters are
looking for the best new systems, and
some say they already have found the
best. Many of those responsible for the
nation's energy show houses are also
keeping their eyes on the bofttom
lina.

Even as the landscaping was being
finished at Impact 2000, the American
Gas Assn. opened its demonstration
and experiment home in Cleveland.
The unigue building has a two-story,
five-room central core with two one-
story wings dedicated to experiments
on the latest in heating, cooling and
cooking appliances.

In Denver, the Solar Energy Re-
search Institute has designated several
dozen existing solar houses to be out-
fitted with sensors and computers. The
equipment is programmed to calculate
the value of passive and active solar
devices.

The World's Fair in New Orleans
features a three-level, 12-room “En-
ergy Saving House/Design Home" that
dazzles hundreds of visitors each week

‘A house should have very few movfngwpam. 3
—Ngrman B Saunders

In Tampa, Fla., seven

PHOTO BY CARCIL J. BOYLE

Italcs arrays and a backup p

red generator provide

photova ropane-fi
electricity for Solara |l. Deep-cycle batteries store energy at night and on cloudy days.

with demonstrations of solar energy
devices and energy-saving construc-
tion features.

The Solara Il home in Tampa, Fla., is
the work of independent builders
Frank and Bernard Arenas. They have
opened this luxurious three-bedroom,
three-bath home to the public to dem-
onstrate . the latest twist in high-tech
sunbelt chic: a centrally air-condi-
tioned home not hooked up to a public
utility.

Solara 1l uses passive solar design to
limit electricity consumption to 300

kwh per month. All electricity is sup-
plied by seven photovoltaic arrays and
a backup propane-fired generator.
Deep-cycle batteries store energy at
night and on cloudy days so that the
generator rarely has to run.

In the midst of all the institutional
experimental homebuilding stands
Norman B. Saunders, a Massachusetts
inventor who builds houses that could
easily be dubbed “low-tech.” Con-
stantly experimenting with the least
expensive and most efficient passive
solar concepts, Saunders has built sev-

Sunroom In one of the houses under study
by SERI provides warmth and good light.

Several experimental stoves are in the test
kitchen of the Amerlcan Gas Assn. house,

SOLAR COLLECTOR ARRAY PHOTOMOLTAIC PHOTOVOLTAIC ARRAY
ARRAY
— T
| 1] ] =
S| | ‘
{
MIXING B
e 3]
1 ACID.C. INVERTER
i DRAIN-BACK
ALXILIARY TANK
HEATING
ELEMENT
MIXING SOLAR PUMP
TANK TANK ART BY SALLY OMNOPA
im 2000 solar heating system starts with array of rooftop The Impact 2000 photovoltaic array provides 4 kwh of power to

collectors. Water circulates through solar loop, Is heated at the
roof and runs back to the solar tank. A mixing tank is used to
warm the water when solar collectors can't do the job.

az

an a.c./d.c. converter that switches on and off automatically. It
goes on a.c. when electriclty Is sent to the house. All excess
power [s sent as d.c. to the utility. which buys it.
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A SAUNDERS HOUSE
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Typical Saunders house has a unigue
louvered roof, A fan draws
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eral homes that get all their heat and
hot water from the sun in cold New
England winters. (He points out that
some heat is generated by household
lighting, cooking stoves and people.
But by any building industry standard,
the Saunders homes are 100 percent
solar heated.)

"In one sense, solar energy has been
with us since the earliest houses,” says
Boston Edison energy services expert
Paul Shea. ""But we're looking ahead to

the next century, and we want 1o see
where technology fits into the pic-
ture.”

Inside Impact 2000

With the Impact 2000 home, tech-
nology is the main subject of the pic-
ture. True, standard passive solar tech-
niques are built into the structure: the
earth berm that partially covers and
insulates the east wall; the sun room
that sits on thick concrate flooring

topped with solar collecting tiles, and
the subterranean west wall.

“There's a lot in here that isn't tra-
ditiomal,” Vila points out. ""Some of it
hasn't even proved its worth yet.”

Take the home's ground-couple heat
source, for example. It's a system of
pipes sunk into a 400-ft.-deep warm-
water well. Brine circulating through
the pipes warms up to 90° F, and high-
er. The hot brine is circulated to a heat

{Pleaso turn to page 108)

R i e
| AIRDUCT
o — COMPRESSOR
3 PUMP
HEATSTORAGE FLOOR
PEBBLE BED HEAT SOURCE
[BENEATH FLOOR] 400 FT. DEEP

Ower 400 sq. ft. of glass covers south-facing sunspace of the
home. A concrete heat-storage floor on a pebble bed stores
solar heat. The rest of the floor Is partly insulated with an earth
berm and a superinsulated wall built into a hillside,

POPULAR MECHANICS ® SEFTEMBER 1964

A ground-couple heat source Is sunk 400 ft. In warm-water well
in Impact 2000. Brine circulated through ground-couple pipes
extracts heat fom the well and carrles it to the home's air blower
system. Gound-couple also offers backup hot-water heat.
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Here are some tips
from a pro on
conducting your own
home energy audit.

conserve energy and reduce utili-

ty bills, every homeowner should

have an energy audit conductad by his

local utility. However, as situations in

your home change and weatherization

products deteriorate, audits become
outdated.

A professional energy auditor cannot
reveal every area of energy loss, partic-
ularly if those areas are not visible. For
example, a spot check can only reveal
the general amount of insulation in an

a4

! =
/ I
) e WL ATION ON

WATER HEATER TAMK

exterior wall., It's up to you as the
homeowner to check the temperature of
every radiator and the caulking at every
joint. Only you will be concerned about
areas of minimal energy loss, and areas
where the cost of correction might re-
sult in a very long payback period.

It is important for you to conduct an
energy audit periodically, Arm yourself
with a pad and pencil, flashlight, tape
measure and scrowdriver. Cover your
house thoroughly and take notes as you
go.
PM asked Norman Becker, a profes-
sional home inspector who answers
your questions in PM's Homeowners’
Clinic. to go through a home and point
out areas to check in an energy audit.
We began outdoors. Then we checked

VAPCRE
--'-=;_-1_-T —————— . HARRER UP
. : \}-:.)*.gq,
ﬁ‘ hq\\' ?|
—,
] o
| gt 1 : |
|!— e '::'I_———.'_':-:.‘:-uf
o T | R
CEILING INFULATION FOR .
ATED BASEMENT

Consider whether you can reduce the
energy corsumption In your home with
any of the items noted In the drawing.

the attic, the basement and finally the
living area.

Caulk and weatherstripping

Sealing your home to prevent heat
leaking out of the house and cold air
entering through cracks and crovices is
an easy and inexpensive, yet important,
first step to conserve energy. You
should seal the cracks and crevices of
your home before you consider install-
ing additional insulation toit. Caulk and
weatherstripping are the materials that
cormect these infiltration problems,

Weatherstripping should be applied
to movable joints. For example, weath-
arstrip around exterior doors, including
attic and basement doors if unheated,
and around attached garage doors. Also
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OUTDOOR CHECKPOINTS

e T LA

The floors of bay windows and other

8=
tlons from the house should be insulated. If

id insulation boards
the structure.

not, you can glue
onto the underside

Each year check weatherstripping on mow-
able joints of windows and doors. Felt and
foam products. less durable than the metal
one shown, may need yearly replacement.

weatherstrip the underside and sides of
window sashes and around sliding
glass doors.

Caulk is used to seal the many im-
movable joints in a house. For example,
caulk cracks around window and door
frames and other openings, such as
where pipes, wires and ducts enter the
house; any place where two building
materials meet, such as where brick
meets stucco or trim meets siding;
siding that is cracked or damaged; the
joint made by the chimney sides and the
frame of the house; and under metal or
wood thresholds. For information on
the types of caulk see Caulk: Fuel Saver
In A Tube, page 122, Sept. "B2.

Glazing compound, such as putty,

(Please turn to page 130}
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Joints
stucco and wood trim or shingles and trim,

should be sealed with caulking compound. if
oid caulk is brittle or broken, replace It.

Check that all windows are caulked at the
Joint made by the frame and houwse siding.
Make sure that weep holes of storm unlts
aren't sealed, as was done here,

1l 5 i b

Patched holes In the stucce on the north
rear side of the house Indicate that a loase-
fill insulation has been blown Into the exte-
rlor wall cavities.

Glass lets a great deal of heat escape. A less
costly solution than adding a storm door
here Is to build a storm panel of plastic or
glaw to cover the glazing in winter.

The joint made by the wood shingle siding
and the brick chimney needs caulk. First
clean both surfaces with a scraper or a wire
bruzh so the caulk will adhere.
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n the past, the decision to increase
the insulation in your house raised
relatively simple questions: What mate-
rial should I use? What will it cost? But
in recent years, insulation in general,
and the superinsulated house in partic-
ular, have come under much greater
scrutiny. Questions concerning water-
vapor damage, fire safety and indoor air
quality now join the issues of product
selection and cost. Here's a guide to the
major retrofit materials—organized by
area of the house—to help you decide
how to put what where.

Aittic
The attic space is the traditional start-

ing point for most insulation retrofit
projects. The materials are well known,

Bb

!

il

PM's Gu
Home Insulat

These days, adding
insulation to your house
involves more than just

getting the highest
R-value for your money.

their energy-saving potential is high,
and their installation is relatively
straightforward, well within the abili-
ties of most homeowners.

The mineral fibers—fiberglass and
rockwool—are the most common mate-
rials used in auics. Made of glass, rock
or slag fibers, these products are avail-
able in batts (precut 4- or B-ft. sections),
blankets (continuous rolls) and as loose

ion

fill material. When in batt or blanket
form, they come with or without facers
of kraft paper or aluminum foil which
act as vapor barriers. While the mineral
fibers themselves are noncombustible,
the facers will burn. Cellulose, in loose
fill form, is another common attic insu-
lation. It's made from ground paper
with fire retardants added.

All the materials above have similar,
but not identical, R-values. Your choice
depends on where you want to put the
insulation, whether a suitable vapor

barrier is already in place, and if you
have adequate ventilation.

Vapor barriers

First, consider the vapor barrier. Ev-
ery house generates water vapor from
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MATERIAL A-VALUE* | CO8T"* DIMENSIONS WHERE INSTALLED | ADVANTAGES DISADVANTAGES PRECAUTIONS
¥
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such activities as bathing, cooking and
as a byproduct of human respiration. In
winter, if this vapor goes unchacked, it

the industry—resist the movement of
this moisture. They are classified by a
perm-rating. Any material with a rating

‘I'h-mlldtmmﬂ:unﬂut.aw;upur
barrier—whether attached to the insu-
lation or installed separately—should

always reach the sheathing and con-
dense. Because of this, adequate venti-
lation is just as crucial as the vapor
barrier. A free movement of air, espe-
cially in the attic, will evaporate any
moisture before it can cause damage.
Specific ventilation requirements will
be discussed later.

When this vapor hits a cold surface be placed on the warm side of the Detween rafters or joists?
like the wall or roof sheathing, it can insulation, that is, the side facing to- If you are insulating as part of an attic
condense. This will lead to wetting any = ward the heated house rooms. For most  remodeling project, then you'll want to

existing insulation, which dramatically
reduces its effectiveness, and wetting
the wood framing members, which can
lead to rot.

Vapor barriers—called retarders in
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applications this rule works just fine.
But as we'll see later, occasionally ad-
justments have to be made.

Also keep in mind that no vapor
barrier is perfect. Some moisture will

add the insulation between the rafters
s0 the finished space will retain heat.
For this application the mineral fibers—
in batt or blanket form, with a kraft
paper or aluminum foil vapor barrier
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are made in 16- and 24-in. widths to fit
snugly between the framing members,
and they are easily stapled in place.
However, if you install the bants or
blankets with numerous gaps betweean

the edges of the insulation and the

stance, lfsumgapumu]mlfipmm
of the square footage of the insulated
surface, you can lose 50 percent more

heat, at R-19 thickness, than a job
without gaps. Also, when choosing the
insulation thickness, be sure to allow at
least 1 in. of free airspace between the
insulation and the roof sheathing for

(Flease numn 1o page 126)

& money you spend to boost the
energy efficiency of your home can do
more than lower monthly fuel costs—it can
substantially slash your federal and, in
many cases, state tax bills.

At the federal level, two attractive ener-
gy credits are available. You can take a 15
percent credit—up to a $300 maximurn
on the first $2,000 invested in such ener-
gy-conservation items as storm and ther-
mal windows and doors, caulking and
weatherstripping materials, fumace re-
placement bumers, flue-opening modifica-
tions and virtually all types of insulation.

However, don’t automatically assume
that any energy-related item qualifies fora
credit, For instance, if you buy a replace-
ment burner for your fumace, you get the
credit, but if you buy a new furnace, you
don't. Other popular energy-conservation
devices that don't qualify for federal cred-
its include heat pumps, wood-buming
stoves and attic fans.

The IRS also offers a hefty 40 percent
credit—with a $4,000 maximum—on the
first 510,000 spent on solar, wind-
powered or geothermal equipment for
your home. Both active and passive solar
equipment used for heating, cooling or for
providing hot water or electricity qualify
for the credit. But for the passive solar
system, the [RS requires it contain the
following: a solar collection area, an ab-
sorber, a storage mass, a heat distribution
system and a heat regulation device,

Cashing In On Energy Tax Credits

Houses huilt prior to Apr. 20, 1977, can
get the 15 percent credit; only renewable
energy source equipment insialled after
Apr. 19, 1977, can take the 40 percent cut
Also, the house must be your principal
residence; you can take both credits but
only once, unless you move to another
house; and renters as well as homeowners
qualify. Be sure to include the cost of
installing the equipment when fguring
the cradit

Remember, these are tax credits, not
deductions. A $300 credit takes $300 off
your tax bill, regardless of your tax brack-
et. The most a $300 deduction could cut
vour taxes is $150, and that's only if you're
in the highest tax bracket.

Upwards of 40 states also offer a grab
bag of tax incentives. Colorado residents,

for instance, can take up to a $3,000
income tax credit for installing  renew-
able energy source squipment and $400
for measures such as insulation. These can
be added on top of the federal credit. Other
states, such as Florida, allow exemptions
on sales and/or propeny taxes for energy-
related investments, while others, like Ar-
kansas, give residents tax deductions in-
stead of credits.

Of course, what the government gives, it
can also take away. There's a move in
Congress 1o extend the 40 percent credit
through 1887 and to eliminate the 15
percent credit at the end of 1985. As FM
went to press, both credits still stood. The
status of state credits also changes with
the shifting mood of legislators. Sa, check
with the local IRS office and your state tax
office before you start banking on any tax
savings. —Walter [.. Updegrave

TYPE WHAT QUALIFIES | MAX. AMT. RESTRICTIONS
15% energy | Insulation; storm or thermal win- | S300 | For principal ressdence only; house
conservalion | dows and doors. caulking and |rm.sr have been bull prior o Apr
cradit weathersiripping.  clofk  thermo- | | 20,1977
stats and sotback (harmostats; fur-
nace replacement burners and fue |
opening  modifications; melers
ghowing cost of energy use
40% renew- | Solar energy equipment used for | 54,000 Enargy equipment must have at
able energy | heating, cooling, providing  hot | least a S-year lite and be installed
source credil | water or electricity: wind energy | after Ape. 189, 1677, eguipment that
equipment that provides efectricity 15 a signficant structural component
or other energy for home use; gao- | of a house does not quahty; for prin-
thermal amergy equipmant clpal residence only

Y,

ChincOME TAX CREDIT
[ JPROPERTY TAX EXEMPTION
CIBOTH

The two most common incentives offered by states for

State Energy Credits And Incentives

energy investment are tax credits and property tax exemptions,
However, some states may offer other incentives as well, such as sales tax rebates and income tax deductions. Sources:
the Solar Energy Industries Assoc. and The All States Tax Handbook |Prentice-Hali).
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mproving the energy efficiency of your

home could be the wisest investment
decizion you'll ever make—one that pays
higher and more reliable dividends than
you'd get with money market funds or the
stock market.

Bui energy-consarvation investments
can also backfire. Often, they're high an
promise and appeal, but short on perfor-
mance. And, in some cases, conservation
measures simply don't lower fuel bills
enough to justify their cost.

The key, says Wayne Gathers of the
National Alliance to Save Energy, is to
weed out the duds from those that really
deliver and to target the money you
spend—be it a few hundred dollars or a
few thousand—to items that cut costs
most and give you the biggest savings for
your dollar.

How do you do that? One way is to
compare the payback periods of different
enargy-saving items-—the length of time it
takes for energy savings to equal the cost
of buying and installing the item. An
energy-saving measure that costs $1,000
and saves $100 a year in fuel bills has a
payback period of 10 years, while $200 per
year savings equals a five-year payback.
The lower the payback the better.

Compare to other investments

But this payback calculation doesn't let
yOu COmpare an energy improvement to
conventional investments, such as certifi-
cates of deposit. How would you know, for
instance, if you're better off putting $1,000
into an energy improvement with a 13-
year payback period or into a CD paying 10
percent?

You would know by comparing the two
on the same terms—the rate of retarn. If
BN energy-conservation measure costs
$1,000 and has a 13-year payback period,
that means it should save approximately
$75 per year in energy costs. This trans-
lates 1o an annual return of 7.5 pearcent on
the $1.000 invested (75 divided by
1,000)—clearly less than the 10 percent
you'd get on the CD. In short, by thinking
of energy savings in the same way as you
think of a return on a bond or a monay
market fund, you're able to decide where it
makes more sense for you to invest your
Money.

But there are two important things to
remember before deciding whether the
CD or the energy improvement puts your
money to better use.

First, the return on the CD is taxable,
while the money you save on lower fuel
bills isn't. So the taxable CD return has 1o
be higher to equal the iax-free energy
return. Just how high depends on your tax
bracket. For those in the highest income-
tax bracket, 50 percent, the CD would
have to pay 15 percent to equal the energy
improvement's tax free return. If you're in
the 40- , 30- or 20-percent brackets, you'd
need a CD paying 125, 10.7 or 9.4 per-
cent, respectively, o compate with the
energy improvement’s return. Second, the
energy investment's return is based on
current fuel costs. If fuel costs go up in the

Energy Eﬂléiehc} As An Invéstmerlt

future, so do your savings and, therefore,
the retumn on your investment.

Using either of these standards, you can
go about the home looking to make those
energy improvements that bring the high-
est return. While that will depend on a
number of factors—wheare you live, what
shape your homs is in, your yearly energy
costs—there are some general guidelines.

Best places to start

"“The place where you get the biggest
bang for your buck is in upgrading your
present heating system,” says Wayne
Gathers. In fact, Gathers claims that a
properly retrofitted heating system is usu-
ally more efficient than a new one. After
conducting studies in several cities, the
Alliance has found that the cost of retrofits
such as secondary condensing heat ex-
changers and flame retention oil burners is
low—usually between $500 and $700,
including installation—and the savings are
high—betwesan 20 and 30 percent of annu-
al heating costs for oll and gas heating
SYSIEMS,

Retrofits are also available for electric
systems, says Gathers, but they tend to
yield lower savings—between 10 and 15
percent. Naturally, actual dollar savings
will vary according to different climate
conditions.

Adding ceiling or attic insulation ks uwsu-
ally the next best step. "That's almost
always cost effective,”” Gathers says. And
after that, he recommends tightening the
envelope of the home through such simple

techniques as weatherstripping and caulk-
ing. "It only costs $50 to $100 and a
weekend of your time,” says Gathers,
“and the return is very high.”

Adding insulation to the walls of your
home “tends to be very expensive” says
Gathers, and “you're talking about a dra-
windows also are often not cost effective:
“A lot of people like to buy storm windows
because it dresses up the house.” Storm
doors? "“They're even worse,” he claims,
often requiring a payback perod of 20
years or more. However, Gathers notes
that in colder northern climates some of
these measures do make sense,

retums

It's important to realize that the law of
diminishing returns applies 1o energy sav-
ings: If you start with an inefficient homae,
the first dollars you sink in should produce
bigger savings than dollars you spend
later. In other words, the more efficient the
home becomes, the less wasted energy
thers is w save, which means each dollar
you spand will bring a lower return. Your
goal, then, is to get those big sarly savings
with as little money as possible by invest-
ing in energy improvements that offer the
highest rate of returm.

For more details on investing in home
anergy-afficiency, write The National Alli-
ance To Save Energy. 1825 "K" 5t. NW.,
Suite 208, Washington, D.C. 20008, and
ask for a Home Energy Fortfolio.

—Walter L. Updegrave

PERCENTAGE OF RETURN

The annual h—_—
!—'Llhﬂﬂ
years—or, that

retums given here assume the

rmmmm
time—approximately

" you sell your home shortly after

50% return wiil be higher
33%%
25%
0% emw 1415%
12%% e -
[1 2 3 4 5 & 7 ] 9 ml

PAYBACK PERIOD IN YEARS
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BUILD OUR

‘Country Barn’
Garage

BY RICHARD F. DEMPEWOLFF AND STEVEN WILLSON

This thoughtfully designed two-car garage is at home
both in town and country. Build it from plans you
buy and the carpentry framing methods shown here.

f you live in a rural or suburban area
and want a two-car garage, here's
an attractive structure that will comple-
ment either location. Its modified sal-
box shape is reminiscent of several
traditional designs, but appearance is
far from the whole story. This garage
was planned to “work’ well, too.
To begin with, it measures 24 X 26 ft.
with two separate bays that can each
hold a full-size car, with room left over

o0

for a workbench or shop tools along the
rear wall. The building also features a
second floor with over 360 sqg. ft. of
usable floor space and an oversized
access door on the gable end for hoist-
ing large or heavy objects into the loft
work area. For this purpose, the roof
ridge board was doubled up and ex-
tended beyond the end of the building
to support a block and tackle.

A substantial 3-ft. overhang fronts

This garage not only has room for two
vehicles [abowve| It also boasts a covered
wal (top] that can protect five full
cords of firewood and a second-story loft for

a workshop or storage.

the building to keep snow from accu-
mulating next to the garage doors, and
a 4-ft. recessed walkway along cne side
provides ample room for storing fire-
wood and garden supplies.

For information on ordering the
plans, see the box on the facing page.
As a bonus, the plans include drawings
for building the cupola shown in the
photos above. Alternate specifications
are also included if you want a one- or
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RAFTERS—2 x &8, 16" O.C. WATH 2 x 4 COLLAR BEAMS
RIDGE BOARD=—TWO 2 x Bs
REAR KMEE WALL—2 x 45, 16" O.C.

MAIN GIRDER—FOUR 2 x 105
ATTACHED WITH 314"-THICK
PLAVODOD GUSSETS

FLOOR OPENING
FOR STAIRWELL

ol
FRONT ELEVATION

HOW TO ORDER PLANS

Plans for the FM Colonial Style Garage/Barn consist of four contractor. Each additional plan is $20 when ordered with the
17x22-in. drawing sheets, a detailed eight-page instruction first plan. Send check or money order to: Colonial GerageBam,
manual and a materials list. A single set of plans costs $30. You Popular Machanics, Bax 1014, Radio City Station, New York, N.Y.
may need another set to file for a building permit ortogivetoa 10101, Allow four weeks for delivery.

Building design: Richand F. Dempewalll, Colof photos: Steve Siraiss; Technical at: Eugens Thiompson; Lawn mactor: Toio modél Mo, 1132
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three-bay garage with the same basic
appearance.

Where to start

to find what type of foundation is re-
quired in your area. Most places will
allow a free-floating slab for outbuild-
ings like this as long as it rests on a
gravel basa that goes below the frost-
line. If, however, a perimeter wall foun-

dation is required, construct it as shown
on the previous page.

Excavate below the frostline and
pour a concrete footing at least twice
the width of the block you are using.
Make sure the footing is square and
level, then lay the blocks up to grade
level. When the mortar is cured, fill the
interior space with crushed gravel cov-
ered with 6 in. of screened gravel. Back
fill the outside of the wall with gravel

and B in. of goil. Build form work around
the perimeter of the walls so the fin-
ished slab will be 6 in. thick. Install
reinforcing wire mesh and then pour
the slab. During the pour, install anchor
bolts—for attaching the wall plates—
every 6 to 8 ft. On the walkway side of
the slab, install an anchor bolt for each
66 support post. Later, during the
framing, drill a hole in the bottom of
each post and slide them over the bolts.

A framing square is an indispensable tool
if you're doing rough carpentry. It holds a
wealth of pertinent information on its
body—the 2-in-wide leg—and its
tongue—the 1':-in.-wide leg. Fortunataly,
most squares are sold with an instruction
booklet that axplains how to use the tool
fully. Still, many people have trouble using
a square to lay out rafters like the ones
used on this garage. The photos below
show a simplified method.

To understand how a square works, you

1 Place square on face of rafter stock 3o
pitch number on tongee—7 In, here—and
12-in. mark on body meet board edge.

Rafter Layout With A Framing Square

musi first understand that roof piich is
described as a ratio of rise 1o run, that is,
how much the roof moves up in elevation
for every foot it moves over in span.
Sometimes the pitch is represented as a
fraction like sz (4 in. of rise for sach 12 in.
of run) or as a rise number, namaealy 4.
By placing the square on the rafter stock
as shown, with the pitch number on the
tongue and the 12-in. mark on the body
both intersecting the same board edge, the
proper pitch angle is automatically found.

Then by reading below the pitch number
on the body, the table gives the rafter
length per foot of rafter run. Inthe case of a
typical gable roof, you divide the overall
span of the building from the outside edge
of the front and back walls by two. Then
take this figure and multiply it by the
number found on the table. This is the
rafter length from the center of the ridge to
the outsida of the wall plates. To establish
the exact length, deduct half the ridge
thickness and add the overhang width.

B To determine rafter length, find muiti-
pller located under pitch number on line
named: LENGTH OF COMMON RAFTERS.

‘ PLUMB CUT
‘ BIRD'S-MOUTH
i III

RAFTER
oo\ 8
[ .

Kl ‘—-':J_Fd_ﬂ-r“im
FEIT — SHEATHING

9 Cut rafter shows proper fit of all com-
ponents. Bird's mouth must sit flat on wall

plate and plumb cut must be tight to ridge.
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WALL FRAMING

HEADER CRIPPLE STUDS

Wall framing

This garage rests directly on a poured
concrete slab, so the first-floor walls are
built first. However, if you are begin-
ning with an open basement or crawl
space, the first-floor deck would be
constructed before the walls, Also, this
gtructure has no interior partitions
which would normally be built after the
axterior walls were in place and before
the second-floor deck is added.

POPULAR MECHANICS ® SEFTEMEBER 1584

5=TYPICAL WINDOW/DOOR FRAMING

I—MNAIL 5STUDS
THROUGH PLATES

The walls are 8 ft. high, including the
bottom and top plates, which have a
total thickness of 4'/: in. Because the
standard stud length is 8 ft., cut down
all the studs before you begin. Then, lay
out their positions on the bottom and
lower top plates together to ensure
proper stud alignment. Use the longest
and straightest 2x4s you have for the
plates. Locate the first stud 15% in. in
from the end of the wall, and the other

ADJOINING \WALL TOP
PLATES FORM LAP JOINT
AT CORNERS

" NAIL WALL BRACE TO
DECEK, SLAB DR STAKE

TO KEEP WALL PLLIMB,
IN AND OUT

BRACE
TO INSIDE OF STUDS TO
KEEPWALL PLUMBE, SIDE TO SIDE

&—BRACING WALL IN UPRIGHT POSITION

studs on 16-in. centers after that.

These 16-in. centers allow the ends
of standard plywood sheets to break in
the middle of any stud to give adequate
nailing at the seams. Start with 154 in.
so the plywood will extend over the
entire edge of the first stud. This same
layout is repeated for the joists, second-
floor walls and the rafters.

Next, build a corner post for each end
of the wall and construct any window

93



—

WiLL TOP Y- THICK
PLATE PUAROO GLISSET
|[ONE OM EACH SIDE)
=
GIRDER
FOLIR 2 x 105
TO2xB
JACK STLDS
FOURALL STUDS

GLSSET GLFUER

.l-x 4 -‘
.""-.-:"d:
R e
Ll
S p——

JACK STUDS
WALl STUD

SECTION VIEVY

TAIL

BEAM
3—=INSTALL HEADER JOIST THEN NAIL
FLOOR JOISTS THROUGH HEADER JOIST

2—LAY OUT JOIST POSITION ON =
REAR WALL TOP PLATE, GARAGE
DOOR HEADER AND JOIST GIRDER

DOUBLE
HEADER
JOISTS

| TRIMMER
ICUSTS

4—INSTALL DOUBLE JOIST
ARDUND STAIRWELL

and door openings as shown. Position
these parts, and the full studs that fall
between them, against the bottom and
top plates. Nail all components in place.
Then, nail on the upper top plate,
setting the rear end back 3'/: in. so the
top plate on the adjoining wall can
overlap the lower top plate. On this
garage, only the rear corners lap this
way. The front wall has no top plate
over the header.

94

Raise one side wall and brace it in
place as shown. Make sure the wall is
plumb in both directions. Then, build
the opposite side wall in the same
manner, raise it into place, and continue
with the front and back walls. The latter
fits between the two side walls so it can
be built in place, then raised. However,
some side wall bracing must be re-
moved temporarily for a clear raising
path. Cover the walls with plywood

sheathing or, in this case, Texture 1-11
siding. Leave the wall braces until sec-
ond floor deck is complete.

Floor framing

Select your straightest 2 10s for the
header joists that form the perimeter of
the deck “"box” and toenail them into
the wall top plates. Then, install the
remaining floor joists and frame the
stairwell opening as shown. Before
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2x10

N

TO SUPPORT PLYWOOD EDGES

AFPLY DECKING
ADHESIVE IN 4

BEALS ON TOP EDGE
OF JOISTS

T—APPLY ADHESIVE

CUT PLYWVOO0
VUASTE TO
CHALKLINE

SNAP CHALKELINE FROM
CORMER TO CORMER

B—5SNAP CHALKLINE:
CUT WASTE TO LINE

each joist is nailed in place, sight down
its edges to see which is crowned and
place the crowned edge up.

Once all the joists are installed, snap
a chalkline 48 in. in from the front to
serve as a guide for the solid blocking
that supports the plywood seams. In
many areas of the country, tongue-and-
groove plywood is available that elimi-
nates the need for this blocking. Diago-
nal bridging is used instead, which is
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g
ROOF FRAMING [REAR VIEW)

INSTALL DIAGOMAL BRACE ON INSIDE OF
STUIDS TO KEEP VWALL PLLUMB, SIDE TO SIDE

BRALC
DECK EVERY B' TO KEEP WALL PLUIMB, IN AND OUT

1=—BUILD KNEE WALLS;
BRACE IN PLACE

[OUBLE 2x 8
BLOCK FOR

2—CUT ONE RAFTER PAIR
AND TEST FIT IN PLACE

much less time-consuming to install.

To minimize floor squeaks later, ap-
ply construction adhesive to the top
edge of each joist, then lay the plywood
sheets over the joists, nailing them in
place with Bd nails. Do not nail into the
perimeter header joists yet,

When all the plywood is installed,
snap a chalkline from corner to corner of
the deck, then cut off the waste with a
circular saw. Make a straight cut to use

Roof framing

floor front and back kneewalls, then



I—INSTALL THREE RAFTER PAIRS
THEN SLIDE RIDGE INTO PLACE
IN TWO SECTIONS

TWAAD 10d NAILS PER SIDE,
TOE-MNAILED INTO RIDGE.

ONE 10d NAIL, TOE-NAILED
THROUGH TOP EDGE INTO RIDGE

rafters. The photos on page 82 show a
good method for measuring and mark-
ing common rafters using a framing
square. However, because this barn has
an offset ridge—it’s closer to the front
of the building than the back—the
length of the front and back rafters is
not figured on half the total building
span. Instead, the length is based on the
span from each outside wall to the

are

"
g
£
g
g
:

TWVAD 104 MAILS
EALCH SIDE, TOE-

LAY OUT RAFTER POSITIONS ON RIDGE

RAFTERS TO
KMEE \WALLS

EXTERIOR TRIM

ASPHALT SHINGLES

15-LB. FELT

ROOF SHEATHING
METAL DRIP EDGE
I x & PINE FASCIA

Ya"-THICK EXTERIOR
PO SOFFTT

differant: 9 in the front, 6% in the back.

Cut one pair of rafters, test-fit them
in place as shown, then use these
rafters as patterns for marking the
others. Next, nail three completed pairs
in place, then fabricate the ridge in two
sections and slide it up between each

Cut and install the gable studs on the
two side walls, nailing the bottoms into
a sole plate and the notched tops into

the side of the gable rafters. Plumb
these walls and install diagonal braces
back to the deck to keep them station-
ary. Apply sheathing or siding to these
walls, then add the soffit and fascia
material to the rafter tails. Cover the
rafters with plywood using 6d nails
spaced 6 to B in. apart. Install the rake
board over the siding and the edge of
the roof sheathing, then apply the roof-
ing felt, drip edge and roof shingles. FM
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AVIATION

When you want to go up, you
just tilt your engines upward
in this dramatic new V/3TOL
concept under joint develop-
ment by Grumman, NASA
and the U.S. Navy. With the
engines horizontal, it flies ke
a conventional airplane; with
the engines vertical, it lands
and takes off like a helicop-

ter. Afull-scale mockup of the
craft {(insel al right) is already

undergoing wind-lunnel
tests

Unlike other tilt-rofor de
signs  reguiring elaborate
controd  mechanisms, the
Grumman engines  are

mounted on a simple hinged
spar that swings up like atrap

Ilcnpter

door, rotating the jets to any
desired angle from horizontal
to vertical

Called the Design 638, the
twin-turbofan craft will have a
speed of 575 mph, a range of
more than 1,600 miles and
the ability to climb like an
express elevator at 12,000
feet per minute

W

N

3 4
“ i
= ekl B

In addition to its role as a
military jump jet, the new
plane is also expecled o
have imporant peacetime
applications as a shor-field
business aircraft and a cargo
plane for supplying offshore
oil rigs

Coming: Smaller jetliners

Airliners are getting smaller and smaller in an effort to reduce
operating costs through the use of lighter, more fuel-efficient
jet engines and the economic advantage of flying with full
passenger loads instead of hall-empty cabins. The latest (o
undergo the shnnkage treatment is the European-bult Airbus
A320, a downsized version of the A310 designed to seat only
150 passengers. (The A310 and the recently introduced Boe-
ing 767 are both in the 200-plus-seat class )

The twin-jet A320, shown in the artist's conception below,
will have a range of more
than 2,000 miles and is ex-

start production soon, its scheduled to go into airline service
in 1988. Boeing's answer is nol yet known, but is rumored 1o
be either a 150-seat version of its 737 or an all-new 150-seater
cryptically designated the 7-7 (the dash stands for the as yet
unspecified middle numeral)

Meanwhile, the British-built BAe 146 (lower left) is also mak-
ing news as the world's quietest jetliner. Fowered by four low-
noise, high-thrust turbofan engines, the short-haul 100-seater
can operate from small intercity airfields and is said to bum
less fuel than twin-jet airliners, while being nearly twice as
guiet as any |el. According to its maker, British Aerospaca, it
will, for the first time, bring the speed and luxury of jet travel to
short-run feeder routes now

pected to bum 44 percent
less fuel per passenger seat
than today's jetliners. Due to

Two new downsized jetliners:
Airbus A320 [right],
BAe 146 [below].

G4

served only by slower, more
spartan turboprops. Here in
the United States. Air Wis-
consin has already adopted
the BAe 146 for its feeder-line
opearations

For today's financially
hard-pressed airline compa-
mies, the skies may be look-
ing more frnendly than ever
For LS. aircraft manutactur-
ers, however, some dark
clouds are bl.awmg in from
abroad.

Edditor: Dennis Eskonw

- Commbutors: Sheldon M. Galiager
lack Hammond, Bill Johnston, Jack
M. Eneece Jr., Michael Bargo o
John Domnberg, Ll Bobensan,

Le# Geeen, Fran Wenograd Golden
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Hitting a

dime from 30

miles away

Air-dropping supplies to em-
battied troops exposes the
cargo plane to enemy fire
and in bad weather may not
be possible to do at all. With
this long-range air-drop Sys-
tem, a plane can remain out-
side hazardous or weath-
ered-in areas and still get
vitally needed supplies to
men at the front,

Payloads of up to 550
pounds are carried by a high-
lift, ram-air parachute capa-
ble of gliding 30 miles. A
radic direction finder at-
tached to the chute homes in
on guidance signals from a

5. AIRBORNE RADIO
RECENVER HOMES IN ON
GROUND TRANSMITTER
ILIP T 30 MILES LAY

ground-based  transmitter
and steers the canopy !o-
ward it by pulling on its
shrouds.

Soaccurate is the system it
can deliver a payload 1o with-
in 200 feet of the ground
transmitter from a plane flying
at 30,000 feet 30 miles away.
It can also be used on para-
troop missions to assure thal
supplies dropped separately
will arrive at the same point
on the ground as the para-
troopers,

Called Para-Foint, it was
developed by Para-Flite Inc.
of Pennsauken, N.J.
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Computer fuel

If it costs $10 million a year to
fuel a truck fleat, about %1
million of that fuel will "disap-
pear’ into wunauthorized
tanks, according to industry
SOUrces.

Mow Systems Engineering
Consultants of Miami has de-
vised a computerized fuel
tank. At the pump, an 1D
number is punched in. If the
truck isn't authorized to get
filled, the pump won't work,

ELECTRONICS

Pump attendant hooks up com-
puter line. No fuel flows unless
computer gives the okay.

Light line

MIT Prof. Shaoul Ezekial is
using fiberoptics for a gyro-
scope more accurate than
any mechanical model. It will
focus light at a chip on either
side of a computer board
How the lights line up will be
evaluated by computer. The
device won't be affected by
quick gravitational changes.

Drinking water from the sea

You're stranded at sea and running out of drinking water. But
you have an inflatable raft with a GORE-TEX membrane on the
bottom. The membrane, which filters out salt, is surrounded by
a polyurethane material that condenses sea water vapor into
drinking water. Two layers of wick cloth and the raft material
itsell act as solar collectors to vaporize the sea water. The new
device produces three quarts of water per day.
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PATH TO CORAET

THRUSTERS FIREE?

SOLAR CELLS [32)

C@MET i

AT HY Rl SULLR

Catch a comet

Mext year, Amenca s sched
'}

uled to become the first
nation 1o put a space vehicla
inside a comet. The Interna

tional Cometary Explorer had
been inorbit arcund the Earth
and moon collecting gravita
tional data. But last winter
NASA fired the vehicle's 14
thrusters to put it on-a compli-
cated “slingshot” orbit, fling
ing it oul of the Earth-moon
sysiem into the path of comet
Giacobine-Zinner

The ICE satellite will enter
the comet's tail Sept, 11
1985, where it will activate
using & powerul transmitter
to send to Earth man's first
readings of the environment
inside a comet

Solar recip : Add pinch of salt

Solar-produced eleclricity at 2 cents a kilowatt-hour? That was
thought impossible until this past winter when Argonne Nation-
al Labs produced that energy from a quarter-acre pond of |
brine covered with solar-collecting insulation. The brine slows
heal loss in the water, making low-cost energy use feasible.

ALTERNATIVES
Antacid shot

West German scientists have
devised a method to revive

rees nearly destroyed by
acid rain. To get a neulraliz-
ing agent to the tree roots,
they've built a 3-fool-tall
pneumatic  injector  that
shoots the agents right to the
root, raviving tha tresa
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Gun for oil

It sounds like a machine gun,
but it looks like an oil well drill
Actually, it's both. The Tround
drill pneumatically fires por-
celain bullets into granite,
saving wear on the drill bil
The porcelain rounds hit the
granite and re-enter the drill
through a suction chamber
The device speeds drilling. in
addition to extending the life
of a bit

Let chips fly

Metal milling is a dangerous
process because the metal
chips fily every which way.
Mow the Kenametal compa-
ny has developed a high-
speed photographic system
to help predict exactly where
the chips will fly in a mass
production process. By pre-
dicting the path of flight,
workers can be stationed in
positions out of harm's way

Tron revisited

In the Walt Disney film Tron, a
computer engineer got zap
pad into his computer and
became part of the game
That's no longer a tinsel fan-
tasy. In Dallas you can play
Photon, a 10,000-s0.-ft. living
video game. Fire a ray gun to
hit 2 sensor target and score
points. But you can be
“killed” first if an opponent’s
light hits sensors you wear
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Hands-oﬂ‘ bomhlng. No place to hide

A fighter pilot seeking out
enemy tanks hidden by trees
or darkness won't have to see
his quarry to hit it—he'll hit it
automatically without even
pressing his bomb release.
In an ingenious new
hands-off bombing system,
known as Vebal Syndrom, an
invisible beam scans the

ground ahead. The beam
consists of three sensors: la-
ser-ranging radar, which
measures the size of a sus-
pected target; radiometer
frequencies, which tell if it's
metal; and infrared, which
records the heat it gives off. If
all three sensors agree the
target is a tank or similar

armored vehicle, a missile is
fired within milliseconds.
MNow comes the really clev-
er pan. If the missile were
fired forward in the conven-
tional manner, it would strike
the tank head-on where its
armor is the heaviest and
least vulnerable. Insteaa, the
missile is fired backward at a

Flexi-wheeler to anywhere

This eight-wheeled monster
does tricks that would tum
lesser vehicles into wrecks,
Each wheel is driven through
a hinged trailing arm that
allows it to move up and

down independently, en-
abling the wvehicle to climb
over steep obstructions with
full traction. With the end
wheels raised, it can pivot on
the center ones.

The system is made for
both military and civilian vehi-
cles by the Standard Manu-
facturing Co. of Dallas

Big bang theory

How would small tactical nuclear weapons effect a surround-
ing battlefield? Since the Defense Department is kept by treaty
from setting off above-ground atomic tests, a high-explosive
tower has been built instead. Using 1 million tons of ammoni-
um nitrate, the tower creates blasts the size of a small A-bomb,
letting scientists measure its ground effects. LT
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Deferse

tower |1
um nitrate to set off a

45° downward angle. its for-
ward momentum and simul-
taneous rearward travel com-
bine to produce, in effect, a
vertical trajectory. Thus it
sirikes the top of the tank
where its armor is thinnest
The system is being devel-
oped by Westinghouse and
the West German firm of
Messerschmitt-Bolkow-
Blohm.

nset] uses 1 million tons of ammoni-

that simulates an atom bomb.
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MUD, SWEAT AND GEARS
(Continuad from page 68}

me what looks like a bill for CRE,000. 1
haven't the slightest idea what 8,000
cruzeiros is in dollars. All [ can think of
is my first night in Germany 10 years
ago when | paid $250 for a bottle of
champagmne.

It turns out thar CR8,000 is about
$5.94, in U.5. money, the standard fare
from the airport to Manaus. [ get in an
ancient taxi of indeterminate make and
we rattle through the humid South
American night to the hotel.

The next moming, | watch Brazilian
talevision while awaiting the arrival of
the main party from Paris. There's
nothing quite like watching the Three
Swooges and Popeye the Sailor do their
stuff in Portuguese. Finally, we depart
Manaus for Santa Rem, where the or-

deal begins.
All-night run

The main group flies off for a 45-
minute milk run in a Boeing 737. | join a
band of seven other adventurers who

make a three-hour flight in a twin-
engine Islander, arriving through rain

and high winds after dark. We find that |

we have just enough time to bus over to
town o begin the first leg of the run, a
scheduled all-night “wvehicle familiar-
ization tour™ of 380 kilometers to the
gold-mining center of Itaituba. | wonder
if this is how Indiana Jones got his start.

I'm pleased to be placed not in one of
the journalist vehicles, but with Swiss
No. 1, one of the first vehicles out. The
drivers are Beat Studer and Othmar
Wirth. Swiss journalist Peter Holenstein
is also aboard. The run to Itaituba takes
10 hours, with an average speed of
23.75 mph. It's a very long first leg, and
is on no road at all in the modern sense.

At one particularly dreadful section,
dark red mud has been piled up to hip
height on the roadside by the heavy
vehicles plying the route. As we catch
up with our colleagues, we are startled
to come upon a monstrous Mercedes-
Benz passenger bus, perhaps 50 feet
long, sunk beyond its hubs in the soggy
orange clay. Its bumpers are flat on the
road, and it is just sitting there, silent in
the thick, humid Brazilian night, full of
people going nowhere. We regroup and
roll impassively past like it isn't even
there, like a clandestine pack of merce-
naries en route to overthrow a country.
The passengers watch us in wide-eyed
curiosity.

At dawn, we arrive at a river cross-
ing. The ferry isn't fired up yet. Across
the river lies Itaituba, a really interest-
ing place. Itaituba is a garimpo camp, a
gold-rush town. We are instructed to
buy hammocks, mosguito nets and
whatever food and water we feel we'll
need. There are no Golden Arches

1o

where we're going. Water and canned
goods are suggested.

We've managed to buy almost every
liter bottle of pure agua minerale gran
de in town, and we're making serious
inroads into ltaituba’s supply of Antar-
tica cerveja (cold beer) and the ever-
present Coca-Cola

Foverty hera is endemic and all-
encompassing. Itaituba’s open-air mar-
ketplace isn't the quaint farmer’s mar-
ket we've come to favor, either. The
stench is enough to knock a strong man

to his knees. Rotten fruits, vegetables
and rancid meats hang in the open air
without the benefit of refrigeration,
while gnats and swarms of blackflies
hover about in nervous formations.
We adopt the Restaurant St, Martin,
just off Itaituba’s main square. The food
is more than passable—it's excellent
The Cokes are cold and the water is
good. It's in bottles, of course. And the
shade offered by the dining room is a
welcome respite from the ache of the
hot sun on sunbumed necks and arms.

WRANGLER RULES THE ROAD.
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My waiter brings over some lunch. He's
wearing a T-shirt that reads Alcatraz
Yacht Club.

The very next customer who comes in
is wearing a shirt from Florida State
University.

Late in the afternoon, a special task
for competitors is announced. These are
the tests on which the teams are scored.
There are 12 scoring situations: jungle
penetration, night orienteering, fuel
economy run, mud negotiation, sand
nagotiation, water negotiation, egqual-

time driving {matching times each way
over a prescribed course), hasic hill
climb, slalom hill chimb, high average
spead, bridge negotiation and sand lad-
der practical application. Points are
awarded to finishers in descending or-
der, from 400 for first wo 100. Points are
deducted, however, when vehicles are
damaged. Body damage is okay. It
doesn't do any good to be fast if vou lose
points for breaking your truck.

On this task, the teams are to race an
estimated 200 kilometers at an average

ALL-SEASON

WRANGLER RADIALS.

ANSWER THE CALL
OF THE WILD.

one light-truck tire conquers

wild country looking this good.
All-season, all-terrain, all-position
Wrangler Radials. From

r, #1 in radials.

Wrangler Radials’ wide stance
delivers a smooth ride and
surefooted traction, year-round.
With larger beads than our
passenger-car tires, for greater
strength and stability. And 63%
deeper tread than our Custom
Polysteel Radials —

for longer wear.

We've tested Wranglers at off-
road races from Baja 1o
Riverside. They're winners.
The same tires you can buy.
For work. Or play.

So next time the wild calls,
answer. With Wrangler
All-Season Radials.

Only from Goodyear.

For more information, write:
The Goodyear Tire & Rubber
Company, P.O. Box 9125,
Dept.43JW, Akron, OH 44305.

GOOD;YEAR

POPULAR MECHANICS ® SEFTEMBER 1984

speed as close to 50 km/h (30 mph) as
possible. We'll be en route to the next
scheduled bit of organized civilization,
Jacareacanga, on the task. | am to be
the journalistneutral judge for Germa-
ny No. 1 and keep elapsed time.

“The key to a successful ride, Dan,”
says Ulrich Schum, an eye surgeon
when not traversing the jungles of
South America, 'is to not be nervous.”
When [ tell them in my sincerest dead-
pan that | don't get nervous, Ulli and
teammate/driver Volker Lapp look at
each other for a moment and laugh.

We take off, scattering chickens, chil-
dren and old men on mopeds. Much of
the road surface is composed of enor-
mous craters or narrow trenches, barely
the width of our Land-Rower. Each
trench is often B to 10 feet deep and
level with dark water.

We are already averaging right about
50 km/h and we lunge into the holes
without slowing, leaping high into the
air on each eoat, anticipating the shock
to come when we land in the next hole. |
don't have any seat beits like the men
up front, only two vinyl-covered assist
straps bolted to the roof rails. Without
them, I'd be bouncing around like dice
in a cup. Lapp drives like a madman.

After being keyed up to a fever pitch
in preparation for four hours of crashing
over a prehistoric rain forest road at top
spead, we are stopped by Competition
Manager Graham Fazakarley only 47
minutas, 55.50 seconds after the start.
He asks for our time. We're told with
disappointing finality that we are too
fast. Giorgio Arcangeli, the RJR starter,
has told us a big fib. Four hours, in-
deed!

The rain begins to fall with an inten-
gity that brings new meaning to the
word torrential. The drive on to Jacar-
eacanga is a rolling torture test. Volker,
Ulli and I frequently pass around liter
bottles of agwa. The hours tick off, the
kilometers roll by, and there is little to
relieva the impenetrable monotony.

Crumbling bridge

Suddenly there is movement up
ahead. We can detect the red flash of a
line of taillights through the dark trees.
Can this be the town already? No. We
arrive at a bridge of fat logs sliced flat
on one side and sunk into the softening
orange clay of a riverbank. Beneath the
logs, a torrent of black water roars by

| under the hard rain. A single vehicle

has managed to cross in four hours, this
with injuries to Swiss journalist Yomn
Pugmeister, who has fallen into the
river and bounced shoulder-first off a
wet log. Expedition leader Andreas
Bender sits across the river, his Land-

Rover pointed back toward us.
Arriving vehicles are stacking up at
the bridge. The span is crumbling as
(Ploase turn to page 104)
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MUD, SWEAT AND GEARS
{Continued from page 103}

the water tears away the clay beneath
the logs in 100-pound chunks. Nothing
can be done until moming, when our
group will survey the site and decide
how best to reinforce the bridge.

At about 8:30 p.m., after consulting
with the other Trophy teams and view-
ing the precarious bridge firsthand,
Volker, Ulli and I curl up as best we can
in the cramped, steamy confines of the
Land-Rover and fall into an uneasy
sleep. Outside, the rain beats a rhyth-
mic lullaby on the roof of the truck.
Naturally, I have to go to the bathroom.

We awaken at 6:15 a.m., not long
after first light. Around us, the other
teams are also stirring. The rain has
softened to a gentle drizzle.

Each vehicle is equipped with two
sand ladders that may be our salvation.
These are perforated metal panels that
fit into one another lengthwise in a tab-
A-into-slot-B fashion. The competitors
string them together over the slimy wet
surface of the log bridge, nailing them
down to provide a hard metal surface
for the river crossing.

A stout iron post is sunk deep in the
clay on the far side of the bridge, and
the cable from the first vehicle's power-

ful Warmn winch is payed out and hooked

ta it. The German journalist-adventurar
Axel Thorer acts as a ground guide.
Inch by adrenaline-charged inch, Oth-
mar Wirth at the helm of Swiss No. 1
creeps across the makeshift bridge. All
the event participants watch the slowly
rolling, mud-encased tires. He crosses
without major incident, and a cheer
erupts from the spectators. Then Italy
No. 1 has difficulty crossing.

Giancarlo Barocelli, dubbed Roy Rog-
ars by some of the group for his wide,
black cowboy hat and brash demeanor,
has been gesturing wildly all moming.
Once the river crossing begins, he be-
COmes even more animated.

In obvious frustration at being largely
ignored, he climbs behind the wheel of
his truck and edges up to the bridge
alone. Without benefit of winch or
ground guide, Barocelli changes across
the flimsy supports, engine racing,
arms flailing. His vehicle catches the
raised comer of a sand ladder in the
final third of his crossing, and he drags
it and three other sections off the log
bridge while dislodging several others.

We figure there are eight or nine
other vehicles yet to arrive, so we post a
guide and the rest of us drive about a
mile down the road to Montanha and
the No-Name Restaurant and dorma-
torio for breakfast. We drink huge bot-

beer, and [ down a wonderful trio of
fresh eggs bathed in the salty oil every-
one here seems to cook with. It is too
good. We cleanse our palates with agua
@ sal biscoito, a bland cracker, and drink
more beer and Cokes.

It is 8:40 am. Outside, the sun is fully
up and the heat is building to its normal
sweaty intensity. Most of our tenuous
bridge supports now clog the river
somewhere downstream. We've man-
aged to retrieve our sand ladders. How-
ever, the main logs are now in the
rushing water and soon they, too, will
be swept away. It appears obvious to us
that no more Land-Rovers will come
this way. The fate of the other eight
teams, the support vehicle and the
journalists’ car is unknown to us. We
spend the rest of the day waiting.

The next moming, six of the missing
vehicles are lined up on the wrong side
of the swollen river. Now, crossing the
bridge even on foot is dangerous. Soon
it will be impossible. What will happen
now is open to question. Some of the
talk centers on the necessity of pulling
the plug on our adventure, and no one is
very pleased about that prospect.

I'm sitting in the No-Name fealing
pretty smug about my decision to ac-
company the competitors instead of the
journalists. We've gotten across before

(Please tum to page 106)
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25 reasons why Escort

is the first line of defense
against traffic radar

ESCORT finds radar. We were awarded
highest marks for long range warning in Car
and Driver's most recent test of all leading
brands. But the testers didn't stop there, *The
ESCORT is clearly the leader in the field
in value, customer service and perform-
ance... they said.

With ESCORT, you get the complete
radar detection system. We've constantly up-
dated and refined ESCORT since its intro-
duction six years ago to keep it the best.
We think its list of features is unmatched.
Every ESCORT has the following standard
equipment:

1 Superheterodyne Receiving Circultry
provides longer detection range and greater
selectivity than any other design.

2 Varactor-Tuned Gunn Oscillator pin-
points X and K band, thereby tuning out ali
other signals in the microwave band,

3 Digital Signal Processor (patented) dif-
ferentiates between X and K band, triggering
separate warnings for each.

4 Scan Time of .016 Seconds captures all
police radar, even Kustom Signals KR11 in
the pulsed moving mode.

5 STatistical Operations Processor
(ST/O/P™) rejects false alarms broadcast by
poorly designed imported radar detectors.
6 Analog Signal Strength Meter indicates
at a glance not only radar strength, but the
strength’'s rate of change.

7 Amber Alert Lamp has highest reflec-
tance/transmittance ratio for optimum visi-
bility, day or night.

8 Photoelectric Eye automatically dims
alert lamp at night fo minimize glare,

9 Coherent Audio Tone pitched at 1024 Hz
for clear, vet annovance-free warning.

10 Separate Audio Warnings for X and K
bands to distinguish the two types of radar.
11 Variable Rate Audio pulses faster as
radar nears, to indicate radar strength.

12 Audio Volume Control allows exact ad-
justment to suit interior sound level of car,
1.3 City/Highway Switch adjusts X band
sensitivity for optimum detection

14 LED Power-On Indicator allows user to
confirm unit is in operation at a glance.

15 Heavy-Duty Housing of extruded 6083
T5 aluminum will not break or deform.

16 Low-Profile Design is only 1.45" high x
5.25" wide x 5.00" deep.

17 Four-Way Clip for convenient dash or
visor mounting.

18 Hook-and-Loop Strips for other mount-
ing applications.

19 Cigar Lighter Power Connactor for
quick installation.

20 Lighter Socket Adapter fitz unusual
lighter sizes.

21 Guick-Disconnect Power Jack allows
easy removal.

22 Protective Molded Carrying Case for
Yyour convenience,

23 Spare Fuse and Alert Lamp Bulb.
24 Twenty-Page Comprehensive Hand-
book gives instructions for optimum use.
25 Full One-Year Limited Warranty
covers both parts and labor.

The Direct Connection

Every ESCORT also has one other stand-
ard item our competitors can't match—a
direct connection to the factory, We think you're
entitled to deal with experts. That's why we
sell direct. There are no middiemen to make
misleading performance claims or gouge you
on prica.

And if your ESCORT were ever to need
service, wea're just a call away. When vou dial
our toll free number, vou're talking to One
Microwave Plaza. All of our engineering,
manufacturing, sales and service happen
under this one roof. Dealing direct means
N0 BXCUSEs.

Try ESCORT at no risk
When your ESCORT arrives, take the first
thirty days as a test. If you're not absolutely
satisfied, well refund your money and pay the
postage. ESCORT really works. Ask any of
our 600,000 satisfied customers.
Let ESCORT defend you.

Order Today

By Phone: Call us toll free. A member of
our sales staff will be glad 1o answer amy
guestions and take your order (Please have
your Visa or MasterCard at hand when you call).

CALL TOLL FREE B00-543-1608
IN OHIO CALL 800-582-2696

By Mail: We'll need to know your name, and
sireat address, daytime phone numbet, and how
many ESCOATS you want. Please enclose a
check, money order, or the card number and
eupiration date from your Visa or MasterCard

ESCORT 5245 (Ohio res. add 513 48 tax)

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

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 100-868
One Microwave Plaza
Cincinnati, Ohio 45206 -0100

€ 1984 Cincinnati Microwses, Ino

Tune in “Talkkback with Jarry Gabtvin. Amanca's new weakly sabeliite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings




POP RIVETOOL. Whenever
nuts and bolts aren't
holding their own.

B Easy to use— POP" brand Rivets fasten
two surfaces from one side in seconds,
permanently.

B POP brand Rivets won't strip, can't
ts)h?lie loose like screws, nuts and
olts.

Rivats insert easily, even when working from
one side. When end is fully axpanded, rivel
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, etc.

B Ideal for year-round gift giving.
B Available wherever hardware is sold.

COMNSUMER DIVISION

Reading, P& 19605 EMHA“T

MUD, SWEAT AND GEARS
{Continued from page 104)

the demise of the bridge. The journal-
ists' car, commanded by RIR's Peter
Grunbaum, is somewhere on the wrong
side. Suddenly, | am feeling not quite so
smug. | remember that my hammock,
mosquito net, insect repellent, dry
clothing, everything. is with Grunbaum.

It takes two and a half days, but
incredibly, the competitors completely
rebuild the bridge! Without an engineer
in the lot! The civil engineering is
commanded by RIR's Dutch represan-
tative, Ronald Berg, and manned by the
Dutch, Italian and German competitors.
They work like maniacal beavers as
they fell and wrim enormous trees
weighing several tons using chain
saws, machetes and hand axes. The
logs are dragged by cable to the river's
edge and winched across with careful
leadership from Volker Lapp, who is
primarily responsible for on-site super-
vision.

Reunited at last

With our two groups finally reunited,
we press on toward Jacareacanga. Gold
diggers, called garimpeiros, occasional-
ly pass as they go toward the uncertain
bridge we've left behind.

We stop at a lovely European gasthof
run by third-generation Germans. It's
an oasis of clean wooden splendor on
the dry roadside and near the cinder
airstrip our Islander security plane is
using today. We eat huge mounds of
boiled potatoes, stewed tomatoes, rice,
chicken and pork, then buy as much
beer, water, Cokes and Fanta as we can.

We arrive, finally, in beautiful down-
town Jacareacanga, where, because of
pressing duties back in the United
States, I'm to depart this crazy band of
civilian adventurers.

Axel Thorer tells me Jacareacanga
means alligator uwnder a yoke. I can't
decide if he's pulling my leg or not
when he says the locals used to pull
wagons here with ‘gators.

I stop with the Belgian No. 1 team of
air force pilot Polydore Stevens and
factory owner Jean van der Elst at a
little bar with no name. We drink that
horrible Skol beer and Cokes and watch
a fat girl and a tall, dark-haired boy play
pool on a dilapidated table. In the
background wafts the scratchy strains
of The Fevers singing such old favorites
as Agora Eu Sei (I've Been Hurt) and
Vemn Me Ajuder (Get Me Some Help).

A few more shooters and I'm on a
747 winging back to the good old U.S5.A.
Later, back in Detroit, I'll learn that the
Italy No. 2 team of Alfredo Redaslli and
Maurizio Levi has taken top honors with
3,473 points, Germany No. 2 (Lapp/
Schum) is second with Netherlands No.
2 (Haaksma/Krug) third. ™
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YOU WIND UP WISHING IT
WERE MORE THAN
ONE WEEKEND A MONTH.

You might find yourself in a chopper, cruising the treetops at 90 miles per hour.

Or doing something more down to earth, like repairing an electronic circuit.

What you won't find yourself doing is getting bored. Because this isn't ordinary part-time work. It's
the Army Reserve.

You'll get valuable skill training. Then one weekend a month, and two weeks each summer, you'll put
that training to good use, while receiving good pay and benefits.

But maybe most importantly, you'll come away with a feeling deep down that you were challenged and
came through. And that doesn't disappear when Monday rolls around.

See your local Army Reserve recruiter about serving near your home. Or call toll free 1-800-USA-ARMY.

ARMY RESERVE.
BE ALLYOU CAN BE.




NEW HOMES UNDER THE SUN
(Continued from page 83)

exchanger that uses a compressor and
blower mechanism to provide heat to
the house. The brine can also ba used
to raise the heat of the home's hot-
water heater, reducing the heater's
fuel consumption up to 50 percent.

Augmenting that system is a solar
water heater and mixing tank. The
solar heater draws water from pipes
heated by a series of solar collectors.
The water, heated by the rooftop col-
lectors, is piped down Lo the solar tank.
When the solar system can’t heat water
to comfortable levels, a mixing tank
with an slectric heating element picks
up the slack.

The Impact 2000 home has more
than 60 sensors measuring air temper-
ature, incidence of sunlight, presence
of gases in the air and temperature
changes—both househeld air and
water—affectad by changes in eguip-
ment used.

Starting this summer, Boston Edison
plans to run a series of tests on house-
hold air pollution, a hot topic in the
superinsulated research community.
Several researchers have warned that
houses can become too tightly insulat-
ed, paving the way for radon gas (emit-
ted by insulation) and cooking gases to
hang in the air. At an older experimen-
tal homa of Brookhaven National Labo-
ratory on Long Island, N.Y., tests have
shown trace elements of radon. Medi-
cal scientists aren't certain whether
the gas poses a health hazard. So,
while tests continue at Brookhaven and
Impact 2000, scientists at the National
Institutes of Health are observing the
impact of radon gas on laboratory ani-
mals.

Affordable solar

If all the computerized and advance-
designed equipment dazzles an on-
looker at the Impact 2000 home, it
gives Norman Saunders reason for con-
cern about the future of less flashy
experimental houses,

"It became apparent years ago that
there were two groups going solar,”’ he
explains. “"There ware those with mon-
ey who could read the handwriting on
the wall and wanted to reduce their
reliance on fossil fuels. And there were
the anti-establishment youngsters do-
ing very good work with whatever was
available.

*“The very high-tech houses are neg-
ative for solar energy,’” Saunders says.
*They carry the image that solar is too
expensive.”

Expensive is the last thing Saunders
wants. His homes cost an average $50
per square foot to build, a reasonable
price by current standards. The price
looks even better when you consider

log

the low cost of operating a Saunders
home.

Heating and cooling in any of his
passive solar houses costs under $100
per year—the price for electricity to
run air-circulating fans, according to
Harvard Prof. William Shurcliff. He
studied three of Saunders’ houses and
presentead his findings in the book
Super Solar Houses (Brick House,
$11.95). Shurcliff also noted that these
homes do their job efficiently without
sacrificing aesthetic values and with-
out complex machinery.

A house should have very few mov-
ing parts,” Saunders says. "And it
shouldn't have any elements that keep
you from looking outside.”

Trombe walls

Saunders' superinsulated houses
have ample window space on all four
sides, unlike many “low-tech” solar
homes. He shuns Trombe walls, which
many low-tech buildings use on their
south-facing greenhouses. He likes to
paint out that Trombe walls are noth-
ing new. Semuel Morse took out a
patent on such a system in 1859 and
Felix Trombe reintroduced it in
1954.

The Trombe wall generally consists
of a sheet of triple-glazed glass stand-
ing in fromt of a masonry wall. The
glass is separated from the wall to pro-
vide a half-inch insulating air space.
The Trombe wall has openings at top
and bottom, permitting cold air to flow
out and warm air to flow in. The trou-
ble with such walls, Saunders notes, is
that the masonry blocks the homeown-
er's view. Some of his greenhouses
have modified Trombe walls, but these
den't run above eye level.

A typical Saunders house is one big
heating and cooling system. Among his
half-dozen solar patents is one for a
“Transparent Roof,” consisting largely
of louvered windows angled to let in
maximum sunlight in winter and mini-
mum sunlight in summer. Inside the
attic he places a solar collection sys-
tem. In the Fasolar House, he uses car-
boys—five-gallon glass bottles—filled
with water as cellectors. With 400 such
bottles, he builds up heat in the attic
storage area. Heated air is drawn down
a duct by a fan and circulated to a heat
storage area heneath the house. The
lower area is filled with stones that sit
on a bed of earth beneath a concrete
floor and vapor barrier. Heat travels
back up into the house through a series
of “upducts,” circulating into the
rooms through grilles. As the heat rises
toward the roof it mixes with cooler air
providing moderate temperatures
throughout the house. Since the attic
heat is drawn down through ducting on
the side with the fan, cooler air from
the outside can enter from the attc

area opposite the heating duct. An
exhaust duct leads household air to a
turbine that speeds the outflow.

Despite the fact that Saunders
houses are suparinsulated, experts we
talked to doubted the homes would
have any problems with radon gas
since there is a constant flow of fresh
outside air.

"1 have no problem with the old-
fashioned buildings that practice pas-
sive solar,” Bob Vila says. "In fact, my
exparience in building a new house has
sort of reaffirmed my belief in old
houses,”” he notes. He says 19th centu-
ry houses he has worked on have the
basic ingredients for passive solar.
They face true solar south, are heavily
insulated and have solar-storing floors.

Real-life test

In batwean the new housas with
their flashy technology and the old
houses with their pure simplicity lies
the Denver homes under study by the
Solar Energy Hesearch Institute.
SERI's latest report on its monitoring
covers 40 houses, mostly in the Denver
area, but some located at points across
the nation. While the balance of the
survey indicates that well-designed
passive solar homes are highly effi-
cient, some data peint up the weakness
in such designs.

For instance, one Denver-area home
that included all major details needed
for unassisted solar heating turned out
to be highly inefficient when heat loss
measurements were taken. The two-
story frame house included a south-
facing glass sunspace with tile floor. A
thermostatically controlled fan system
dumped heated sunspace air into the
basement, where the hot air rose
through a duct system. The design
should have provided ample heat to the
house, but a backup furnace had to be
turned on nightly in the winter.

When SERI researchers tried to run
an “infiltration test”’ on the house, they
couldn't get up enough air pressure in
the living areas.

A typical infiltration test begins with
shutting the windows and doors. A
huge fan is brought in and it blows air
through the house. If the house is
sealed up tightly, the pressure inside
builds up. Then a smoke generator is
turned on. As the smoke circulates
through the house, it leaks through
cracks and holes, revealing where the
insulation fails. SERI engineers sur-
mised that the building was con-
structed too loosely, with open seams
in some corners. They also noted that
the sunspace air dumping system
could be cut off by homeowners when
they closed the doors leading from the
sunspace to the rest of the house.

Such findings tend to back up Saun-

(Flease tun to page 110}
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Camel Lights,.
unexpectedly mild.

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



Work
withthe
Old Timer.

Wiite for your

frea Schrade Almanac fo Schrode
Cutlery Com., EBanville, MY, 12425-0590,
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NEW HOMES UNDER THE SUN
(Cantinuad from page 108)

ders’ peint that passive houses should
run automatically. Cutting off the hot
air in a typical Saunders construction
involves closing a damper near the
attic heat-duct system. That can be
done with a thermostat or manually.

SERI] data on a monitored house in
Topsham, Me., show that a house built
like the one in Denver can be highly
efficient. The Maine house received 40
percent of its heating and hot-water
requirements from a greenhouse. It
was a two-story frame building, too,
but it performed more efficiently than
the Denver building because of its tight
construction. If the Maine building had
a thermal storage mass—such as the
rocks under the house in a Saunders
home—SERI engineers felt it could
have generated much more housahold
heat, perhaps getting close to 100 per-
cent.

Sans solar

The American Gas Assn. house in
Clevaland makes no attempt to rely on
solar energy. It does include a “'great
room’’ with a cathedral ceiling on the
glass-covered south side. And the
room is thermostatically controlled to
let hot air pass into the home's ducting
system on cold days. But the AGA
building also includes gas and multi-
fuel furnaces that will be tested for
heating efficiency and air conditioning
that will undergo similar testing over
the next few years.

The Cleveland house also is de-
signed to demonstrate and study other
types of energy-consuming technolo-
gies. Space-heating systems are being
studied in several rooms and two dif-
ferent circulation systems are under
review: a forced-air system and a
hydronic heating rig.

One new heating technology under
study is a pulse combustion systemn
that “‘makes use of intermittent com-
bustion at 80 cycles per second, similar
to an auto engine—axcept there are no
moving parts,” explains AGA re-
searcher Doug Kirk. "It gives a pump-
ing action that forces the exhaust prod-
uct to exit without any need for blow-
ers. We think pulse combustion fur-
naces run at 96 percent efficiency,
compared with the 50 to 80 percent
most people are getting with conven-
tional furnaces.”

The various systems in the AGA
house will run at different times under
the watchful eye of a computer-sensor
SYSLEMm.

In addition to heating and cooling,
the AGA house is a laboratory for the
study of new types of kitchen appli-
ances. Dynamic studies are expected to
yield information on the efficiency of a

wide range of cooking stoves from the
standard gas range to commercial size
convection ovens. Some engineers
have proposed replacing the tradition-
al cooking stove with larger convection
ovens for greater fuel economy. This
theory is far from proven.

Building with modules

At the World's Fair site in New Orle-
ans, the Energy Saving House/Design
home shows off the latest in energy
technology, and in modular construc-
tion. Such housing is growing in popu-
larity among architects because it
allows flexibility in home building.
With a modular house, the owner can
sit down at a computer with an archi-
tect and work out an almost infinite
number of configurations of modules
before coming up with the final plan.
For the New Orleans house, the modu-
lar build means the structure will eas-
ily disassemble for moving te another
location after the fair.

The home is built of 20-ft. modules
that form a three-level, 7.500-sq.-ft.
building. The house even includes a
robot which can carry a mop and tell
prerecorded jokes.

On the serious side are exhibits of
energy-saving lighting devices and cir-
culating fan systems designed to make
one wood stove a whole-house heater,
Triple-insulated glass with chemically
treated inside panes will demonstrate
a fast-growing, popular technology:
efficient windows that let in full sun-
light but keep heat-producing infrared
rays from escaping back out through
the window.

Do America’s best energy houses
indicate a change in design of new
housing? California architect Floyd Kit-
tle, speaking at an M.1.T. solar energy
symposium, said the next 10 years will
see a revolution in energy-efficient
houses.

“We're building-in smaller living
areas, and that alone will make for
maore efficient energy homes,” he said.
“But more important, [ think the time
has passed for new housing that
doesn’'t pay careful attention to both
traditional and innovative energy tech-
nologies. A homebuilder figures the
monthly utility bill into his dreams of a
perfect living space.”

Saunders agrees with most of Kit-
tle's remarks. But he adds wistfully, *'I
hope people planning a new home will
avoid the temptation to squander their
money on flash. I hope they'll take a
practical wview of building a new
home."" ™

{Note: Norman Saunders invites inguiries on
hiz solar heme designs. For information, send
a stamped, self-addressed onvelope to: Saun-
ders, Kendall Comman, 15 Ellis Rd., Weston,
Mass. 02183.)
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COLOR FOR TINY TVs

{Continued from page 73)

recorder. The Elf is 3 inches high by B'/4
inches wide by 1'/= inches thick, and
weighs 1.1 pounds with the batteries in
place. The Seiko TFT is 3.15 by 6.3 by
1.22 inches and is less than a pound.
The Epson uses a single fluorescent
bulb mountaed at the top of the screen.
The Seiko model has a pair of fluores-
cant bulbs mounted at the screen's two
sides.

Conventional battery life is rated at
about five hours for a set of alkalines. A
collapsible monopole antenna is at-
tached to the top of the set. Controls
include on-off'volume, brightness, con-
tinuous-dial tuning and a light on-off
switch.

Color and tint controls on the side of |
the set are difficuit to ad,jusl—nw:l&
that way on purpose to prevent acciden-
tal changes in settings.

An easel snaps out of the back to
support the set on a tablatop, and there
are four jacks on the side: 7.5 volts d.c.
input (from the a.c. or cigaret-lighter

Flat screen s sandwich of minicomponents.

adapter), earphone jack, and inputs for
video and audio signals from such ex-
ternal sources as a videocassette.

We first turned on the EIf in the back
seat of a Chicago taxi on the way o
O'Hare Airport, and understandably
the picture kept tearing and disappear-
ing in a mountain of interference as the
vehicle drove betwean tall buildings.
But in a stationary environment, the
Elf s reception was exceptionally good.

Tuning is continuous, but it wasn't
hard at all to get a station centarad on
the dial to provide pleasing results.

Picture quality was remarkably good
and crystal-clear for a screen that's
slightly larger than a book of matches.
But the viewing angle is very critical.
Best results were obtained by watching
it head-on. This is because the transmit-
ted image light is polarized, and if you
move off-axis, you lose it. With a video
cassette recorder plugged into the vineo
m jack, we found that the results were
pretty much as you'd expect — crisp,
sharp pictures. ™
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| make and save you money. With shortages and

Your home workshun
can PAY OFF

This One Low-Cost Power Tool-

SAWS to desired Width...
PLANES to desired Thickness...
MOLDS all popular Patterns...

All at once or separately. . . All By Pawer Feed f

Only 3-in-1-Workshop Tool O Its Kind! :
From the Day It Arrives ... Your Planer will &

RISK 100%

Guarantee of Salisfaction
“Try the Foley-Belsaw in your own
shop for a full 30-Days and put it o
work for you. Give it a thorough test
and make it prove that it can do every-
thing we say it will . . . use it as much
as you want. Then if yvou are not com-
pletely satisfied, just send it back and
we'll return every penny sent with your
grder. And YOU are the sole judge
There are no questions asked . . there
are no fine print ‘use’ charges. Our flat
guaraniee is that YOU must be 1008
satisfied or you get your money back.

inflation driving lumber prices sky-high, this &8
versatile power tool easily pays for itself by &
quickly converting low-cost rough lumber into g8
high value finished stock. In just one pass turn  §8
oul your own quarter-round, door and window @&
stop, casing, tongue-and-groove . .. all popu-
lar patterns. Other Foley-Belsaw operators are @
making cases for grandfather clocks, furniture, &
picture frames, fencing, bee hives, bed slats, 8
surveying stakes . . . all kinds of millwork.
Built For Pros. . . Priced For
the Home Craftsmen

... Itis engineered and built to industrial stan-
dards, but factory-direct selling keeps the price
low. Handles tough oak and walnut as easily as
pine, and so simple to operate even beginners
with no experience can use it.

Start Your Own Business

Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OTHER FOLEY-BELSAW DWMNERS SAY:

A Gaod lowestmeat: *'| balieve that the Planer is the bes invesimant |
ever made. | 'we been & plansr man for years and am now retired. The
Foley-Belsaw his eamed me over 580,000 extra income in the past
elmven years”

Robeart Sawyer, Rosebung, Oregon

Pays For Resll: | bought & balch of walmut in the rough, snd after

Earn Extra Income plasing it on the Foley-Beisaw | figured u he maney | had saved

mn “ﬂf FH :::;mhugmupqmmuﬂmmlwmn!lnlhn« 1 really does

ALS. Clark, Springfisld, Ohi

With just this one low cost power-feed machine . "

th"drﬂf or basement, Mars Than Expacied: “This machine pays for [tssil by making

miney Gut ol 3erap boards, 1 5 § very well buill mathing and | con

mmwlpﬁzmmwm fes. 1 is mor than | expecte fo the pic. It does eveythiag you

i3 r& L S

modelers. contractors and hobbyists in your - Staphen Schultz, Oningeville, Penna.

area with lumber, rim, motd- ... And Folay-Belsaw Is The Chalcs Of Probsslonshic 1 recom-

H. CLALL of their r:gﬁ;ﬂv-”ﬂ: Hinlfidm‘r % the mast mlsr;:;n

1 man Doardl Cram. USE DUrs vl n e

picture molding to art shops, hardware WORKBENCH model shop, and couldn't get aiong -nni:mu:r
d stores, or sell direct 1o framing JAY HEDDEM — Editor of WORKBENCH Magazine
shops. All standard panerns in siock . | cus-

tom knives ground o your design or sample, NO OBLIGATION and

HQ SALESMAN Calls!

o
S T

BOOKLET!

Gel FREE Book
with facils and
lull detanls ... RUSH

COUPON TODAY!

wmmmrﬂ!tmmumm
about your Planer-Moider-Saw and full detaily
on how | can quality Fm'l'ﬁn‘rqhtl-nrn
shop. lmdumm;s

man will calf

i eoupon bay beew e

ed fusdenddpocieard FOLEY-BELBAW CO CITY
ot 90552 FIELD BLDG.
aadress b KANSAS CITY, MO, B4111 STATE
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Have more space, more luxury fea-
tures for less monay. Complete it your-
sell. Reduce costs by $1,000's. Curtis
does the heavy, difficult framing, then
supplies finishing materials with step-
by-step instructions.

Don’t settle for less ... you can get
more home the Curlis complete-it-
yoursalf way.

Send Coupon or
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ATTENTION LOT OWNERS:

More Home for Your Money!

Over 45 Models
lo Choose From!

1P By

Special credit arrangements
for lot owners.

Quality materials and
features.

Use our plans, your plans, or
best of both.

Discounls for cash buyers.

Call for a FREE Catalog.
There's a representative near youl

1512} 42,4300
Custom built on your Aok

Curtis Homes &1

| 0 Wi own land.
| O Enciossd is §2.00 for priority nandling
o r— — e

l Seru:l me your FAEE Homas Catalog
CURTIS HOMES. DEPT. Pl
2201 Flanda Ave So  Minneapobs MW 55426

Call Toll Free: 1-800-228-2323 | orase mre,
or 612-542-4300 | name
In Nebraska Call: 1-800-642-9606 I Adaress

Siate Zip

Better than f§

Aerobic Exerciser
Duplicates X-C Skiing for the

jn,ggiug, Swimming, or Cycling...

ord:c'rack

Jarless Total Body

Best way to Fitness

Crosscountry skiing is often cited by physiologists
s the most fiorm of candiovascular exercise
fior both men and women, s smooth, fukd, ol
hady mation uniformly exercises more muscles so
higher hﬂ.l'l FUES Seem casicr o atain than when

de#ﬁral:t clmtlrﬂmulﬁnﬂ:

plmm: x—c ﬂa ﬁ ides the same
Hun ng benefits-right

in Ihc convenicnce of your home, year ‘round.

Eliminates the usual barriers of time, weather,

dumtnliluu:f,cn:ﬂsu-mgjtl} effective fot weight
ool

!qu{:o:lplml'hu Running

Eo: you 3 more complete work out-
conditions both upper body and lower body
muscles at the same time. Fludd, jarless motbon docs

nod cause joint of back problems.
Morc Effective Than Exercise Bikes
NordicTrack's sand-up skilng motion more uni-

112

formily exercises the large leg muscies and also adds
important t body exercise. Higher pulse rates,
necessary for fitncss, soom casker (o atiain
because the work is by more muscle mass.

Even Better Than Swimming

NordicTracks have heen in production since 1976
NordicTrack is guiet, mmrqm and has separatehy
adjustahle arm and leg resistances. We manu-
facture and sell direct. Two year warraniee,

40 dtay trial perind with return privilege.

A Proven, High Quality Durable Product

MordicTrack is in its Toh year of| . Nordic-

Track is quict, motoriess and has separately adjust-

able arm and leg resistances. We manufacture

and sell direct, Two year warrantee, 30

day trial period with return privilege 4
Folds and stands oo end
to require only 15" x 17*
SOrage space.

Call or write for,,

FREE BROCHURE

la

Toll Free 1-800-328-5888
Minnesota 612-448-6987

PSl, 124PM Columbla Court, Chaska, MM 55318

SPACE STATION
{Cantinued fram page 67)

ments creating new jobs, new opparti-
nity and greater prosperity. Bringing
into full play America's greatest assat—
the vitality of our free enterprise sys-
tem—will do maore to spur development
of space for the beneafit of man than any
of us can now imagine.

In accepting the vast challenge of
space, the fronters of knowledge,
again, will be pushed back. At the same
rewards to our country and mankind as
awhole. The connection between scien-
tific research, technology programs and
& vigorous economy is easy to sea, yet
hard to measure,

There can be little doubt that the
economic benefits of our space program
have far ourweighed the cost. Whola
new industries—computers, solid-state
alectronics, medical electronics and
communications satellites, to name a
few—were spurred by activities related
to our space program. New jobs, great-
ar productivity and economic growth
can be traced to our national investment
in high technology.

More directly, our Space Station pro-
gram has and is playing a major role in
keeping our aerospace industry and
broad segments of nonaerospace indus-
try competitive and efficient. By stimu-
lating the development of new technol-
ogy. just as previous technological
programs of this size have done, our
space-related industries pull other en-
terprises into the future by the weight
of their own innovation.

And let us remember that space
exploration and utilization is a powerful
stimulus to our young people to study
science and engineering. This new
blood will not only serve the space
program, but these same young people
will also focus their talents, enthusiasm
and creativity on other challenges we
face as a nation.

The Space Station will be a place
where important things will be accom-
plished. It will give us capabilities that
we do not have now. For example, we
will be able to produce extremely pure
materials that cannot be made on Earth.
Medicines will be manufactured that
will help us cure conditions like diabe-
tes and diseases like cancer. We will be
able to refuel and repair satellites, ex-
tending the useful life of expensive
spacecraft. And this is just the begin-
ning.

We have dreamed, we have dared,
and we have succeeded. Once again,
we are rising to the challenge and we
will succead. The peaceful use of space
promises great benefits, America and
her friends will reap those benefits and,
together, build a better world for cur
children and our children’s children. PFM
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In just a short time, you can be ready
to join one of the fastest growing indus-
tries in America...an indusiry where
qualified men are making from $10.00 to
$15.00 per hour...and that’s just for labor.
Parts, engines and accessories add even

Because the small engine industry has
grown 50 quickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it's not
unusual for 3 good small engine man to be
three 1o four weeks behind in the summer
and &t least & week behind in the winter.
When you see how many small engines
are in use today, it's easy to understand
why qualified men command such high
prices—as much as $17.50 for a simple
tune-up that takes less than an hour!

Get inon tlle PR!]FITS

in SMALL ENGINE
service and repair
Start your own money

65-million small engines
are in service today!

That"s right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn,, and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
hiles, generators, snowhlowers, paint
sprayers . .. the list is almost endless.

No experience necessary.

You don’t need to be a *born mechanic’
or have prior expenence. If vou can read,
you can master this profitable trade right
at home, in your sparetime, without miss-
ing @ single paycheck. Lessons are fully
ilustrated — 50 clear you can't go wrong.

" SendTODAY

urse _m4.|:.r m....mmm
 KEEP. ... All at NO EXTRA COST.

for this
fact-filled

FREE

Tells bow wou guickly
train to ke your own boss
in & prefstable Sparetime
or Fulltime besiness of
your owa PLUS compilete
details on swr 10-Day

NO RISK Trial Offer!

[

BEAT IHFLATIOH'
Cash in on the
huge demand for
small engine repair.

Work part time, full time

@ right at home- we help you

every step of the way.

%% making business!

You receive trade secrets

and business plans.

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

Increased Income

“I've hod abour 8
years experience
repairing small en-

ginmes ... bai ré-
pairs were anly
minor. .. watil I

srarted the Foley-
Belzaw Course.”’

Wakter H. Strick
Campbell, Califoma

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

SEND FOR FREE FACTS!

You risk nothing by accepting this
affer to find our how Foley-Belsaw
fraining can give you the skills vou need
fo increase your income in a high-profir,
memim-gmfbn;tness of vour own.

Just fill in and mail coupon below jor
send posteard) to recelve full Information

and details by return mail. DO IT TOODAY !

" B0526 Fiald Bidg.. Kansas City, MO. 8411

i NO OBLIGATION and

e e e e e B
FOLEY-BELSAW INSTITUTE 50526FIELD BUILDING
KANSAS CITY, MISSOURI 64T

[ YES, piease send me the FREE bookdet that

full details about starting my own business in
Enging Aepair, | understand there is no obligation

and that no salesman will call,

Hame
Address
City
State

L ————




Next: a long-range race car.

We test high-mileage Imports.

Chicago’s two new and pow-
erful fireboats are controlled
from the pilot house in the
same manner that a motor-
man controls an electric car

The power plant consists in
reality of two duplicate
plants. which ¢an be run
alone or together. each unit
consisting of a steam wrbine
of 660 hp.. a 200-kw genera-
tor, a 4.500-gal.-per-minute
force pump, and a 250-hp
electric motor. The energy of
the steam turbines is con-
vierted into electricity 1o pro-
pel the boat. while the gen-
erators also drive the pumps

SO YEARS AGO: Se

Long-range racer

How would vou like to make
a motor trip across the conti-
nent and back in less than
three days? Automotive en-
gineers in Europe are toying
with ideas no less fantastic
since breakdown tests with a
Hotchkiss motor have shown
that this engine is capable of
such a performance if the car
can be built to gowith it. This
motor on the test block ran
for 52 hours and 468 minutes
at 4,000 revolutions per min-
ute, a speed which would
have carried the car 5.000
miles. Fuel would be carried
if in-body tanks,

Owners report
We surveyed 2.000 owners
of 10 representative foreign
cars. Included in their advan-
lages are lower Arst cost
(sometimes as much as 3600
under the cheap American
cars), lower operating cost
{25 or more miles per gallon
overall), a minimum of petty
“bugs” that often accompa-
ny a more complex machine,
a smaller dollar loss in de-
preciation each year, easier
parking. more nimbleness in
traffic, more room in the ga-
rage. and an oppartunity
once again to putter around
with the mechanism your-
zelf

| =
T ATy
SR

Heavy dirigible

The airship shown above is
heavier than air. the lifting
power of its gas being only
sufficient to raise mne-tenths

tember 1934

Filling a vacuum
Giant  "vacuum cleaners,”
designed to unload dried co-
conut meat from ships at the
rate of 58 tons per hour
have been demonstraied on
the Pacific Coast. The ma-
chines. which are built on
the same principle as the
familiar household vacuum
cleaner, speed up the job of
unloading cargo from the
holds by suction. The pulver-
ied cargo is piped (o a train
of miniature box-cars. In ad-
dition to reducing off-loading
time, the equipment allows
shippers 1o remove cargo
with fewer workers

25 YEARS AGO: September 1959

No-tube radio

An all-transistor car radio
has been introduced in Swit-
zerland.

J#"""*-l-h &

of its weight. It flies on its
propellers. The motors are
suspended just under the
propellers in the cab of the
airship.

New hand router
Amateur crafismen may
decorate their work in a pro-
fessional manner by using a
simple hand router that
works equally well in wood.
leather and linoleumn. It is
especially suitable for simple
inlay work.

Saluting Sikorsky

[gor Sikorsky’s thin, droop-
ing moustache, gentle eyes
and his famous fedora hat
give him more the look of a
pensive professor than a
canny gemus with a
genuine love of people,
who has more

practical
asronall-
tical engi-
neering tucked away than
any man alive. Fellow work-
ers, however. are well aware
of the stubborn tenacity and
lionhearted courage with
which he can tackle an idea.
He's used to dire predictions
about his ventures. ™

&
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The Air Force Reserve can provide part-time opportunities that build on
your basic electronic or mechanical skills. You'll receive comprehensive train-
ing at some of the nation’s finest technical schools and work with equipment
that will expand your ability and broaden your knowledge.

While you learn, you'll earn college credit and receive excellent pay and
insurance benefits. You could also qualify for the Air Force Reserve’s retire-
ment program—one of this country’s best.

All in return for one weekend a month and two weeks a year. And when you
join the Air Force Reserve, you work shoulder to shoulder with leaders in your
community and make new, solid friendships.

The door to career opportunities is open to you in the Air Force Reserve.
And by helping yourself, you're also serving your country. Call or mail in this

coupon today.
Call toll-free 800-257-1212

Or fill out coupon and mail to:
1 |
i Air Force Reserve Opportunities, Box 3008, Warner Robins, GA 31099 I
| I
| TS |
: oy STATE Fid :
| one PRIOR SERVICE (YES) (WO} DATE OF BIRTH |

AIR FORCE RESERVE

A GREAT WAY TO SERVE




WORKSHOP

MINICOURSE

Reglazing windows
Heplacing a broken pane of glass is a relatively straightfor-
ward task. but it can be dangerous. To begin with, always
wear tough workgloves when handling the broken shards
and the new glass. Also, because the glass is installed on
the exterior side of the window, it's best to remove the sash
and make the repair on a bench rather than from a ladder
The steps shown apply 1o wood frame windows, On older
metal frames the procedure is basically the same but spring
clips instead of glazier's points are used to secure the glass.
If you have a newer aluminum sash, replacement usually
involves a rubber or plastic retaining gaskel. not glazing
compound. For all types. cut the glass Y+ in. shorter—in
both dimensions—than the opening.—Rosarno Capotosto

Score the glass in one quick stroke using a
glass cutter and metal square. Butt glass and
square to stop board as shown, and lubri-
cate cut line with touch of kerosene.

Secure glass with glazier's polnts pushed
Irto the muntin and sash frame every 4 in.
The push-type points shown are much easier
to use than the flat triangular points.

18

=E e

bulk of the compound and all the |

glass have been removed, use a paint scrap-
to clean the muntin and frame rabbets.
best results scrape down to bare wood.

g%

Remowve loose glass pleces; then use an old but sharp chisel to chip
off the hardened glazing compound. Do not gouge the frame,

Apply a light coat of linseed oll to the bare
wood 3o it will not absorb oll In the fresh
compound. Otherwise, new compound will
dry, lose flexibility and crack sooner.

Roll fresh compound between your hands to
form an o-in.-dia. “rope.” Lay
the rope into the comer formed by the glass
and frame, then press it into place.

Apply a 'lw-in. bead of compound across all
rabbets to form a tight interior seal and to
act as a cushion for the glass. Lay the glass in

place; press evenly into compournd. |

Draw a flexible knife over ©

to form a neat . Allow compound to
dry one week before painting, then let
paint overlap glass /s in. for & good seal.
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Know your car inside and out.
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factory workshop manuals, Each one |s carefully
rewritten for use by the do-it-yoursell car owner,
Clear and ensy o follow. yet complete and detall-
ed enough even for professional use. You get all
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10.
of the roof cutout to facilitate the sliding of
the roof flashing into place.

Loosen the shingles on the upper half

READY-MADE CHIMNEYS

{Continued from page 32)

when the configuration is straight up,
without elbows. For indoor runs, dou-
ble-wall solid-packed or triple-wall air-
insulated chimneys are both good
choices. For long outdoor runs., espe-
cially in colder climates, most experts
recommend double-wall solid-packed
chimneys. In any chimney exposad to
cold outdoor temperatures, condensa-
tion of moisture and creosote will be
greater than in indoor chimneys.

18.
sure no chimney section joints will be locat-
ed Inside a penetrated celling or wall.

Besides checking for clearance, make

o W

16. Seal shingles

with roofing
Install rain collar. Seal it and the nallheads
on lower flashing with silicone caulk.

cement.
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11. After sliding the roof flashing Into
place, you may have to trim the shingles a
bit to center [t on the opening.

All chimneys installed for wood and
coal stoves, fireplaces, oil burners and
furnaces should have a Class A rating.
Class B vents are intended only for use
with gas appliances and should never
be used with oil or solid-fuel heating
devices.

Maost state and local building authori-
ties allow only chimney systems that
have been tested and listed to be used.
Many insurance companies specify
chimney types and performance re-
quirements affecting eligibility for cov-
erage. In addition, model building-code

18. If locking bands are required accord-
ing to the assembly instructions of the chim-
ney manufacturer, install them.

17.
‘was avallable for this chimney, one was
made from 26-ga. round galvanized duct.

Install insulation shield. Since none

12. Imsert a section of chimney
the flashing fixture and return to the attic to
check for proper alignment and clearances.

Add remaining chimney sections, raln

15.
cap and lock bands. Plumb the chi :
mp m&ﬁmlmﬂmm. L

Slide the stove into place, install the

stovepipe connector assembly and secure
the pipe joints with sheet-metal screws.

POPULAR MECHANICS ® SEFTEMBER 1984



organizations such as the International
Conference of Building Officials
{I.C.B.0.), Building Officials and Code
Administrators of America (B.0.C.A.)
and Southern Building Code Congress
International (5.B.C.C.1.) also set chim-
ney use guidelines. Before selecting
and installing a factory-built chimnay,
check with local building and fire offi-
cials and your insurance company to
find out which chimneys are legal and
insurable for your specific application.

U.L.or UL.C.

All the groups mentioned rely on test
data and standards as promulgated by
Underwriters Laboratory (U.L.) or Un-
derwriters Laboratory of Canada
(U.L.C.). Labeling on a chimney system
indicates that the product has per-
formed satisfactorily under specific
tests of mechanical and thermal integri-
ty and durability.

Chimney systems bearing the U.L.
103 label have been subjected to a
temperature of 1,000° F. for a sustained
period, then 1,400° for one hour, and
1,700° for 10 minutes. To gain the 103
listing, the chimney sample tested must
survive without deterioration and may
not allow the temperature of surround-
ing combustibles (usually a minimum of
2 in. away) to rise above a safe level. To
gain a UL 103HT listing, chimney
units must meeat a higher standard. This
high-temperature test involves pushing
the upper limit to 2,100° F. for three 10-
minute periods.

The Canadian high-temperature test
(U.L.C. 629M) is most stringent of all,
with continuous temperatures of 1,200°
F., an hour at 1,700° and three half-hour
runs at 2,100°,

Selecting a chimney

It is tempting to translate these stan-
dards into an informal rating system of
good, better and best, but that would
not be particularly useful for selecting
the best chimney for a specific applica-
tion. It is better to select on the basis of
what is permitted by law and insurance
requlations, how the system will be
used and maintained, and costs related
to purchase and installation.

If the chimney is for use only with a
wood stove or fireplace, consider the
fact that flue temperatures exceed
1,700° F. only when a serious chimney
fire occurs. If a wood heating appliance
is used only as the manufacturer recom-
mends, and if the chimney and vent
connection are inspected and cleaned
frequently, there is no need for a chim-
ney that exceads the performance stan-
dards of U.L. 103. Chimneys meeting
test standards U.L. 103 HT and U.L.C.
629M add extra increments of reserve
tolerance that you must pay for,

Whichever type of chimney you
choose, be sure to follow the manufac-

POPULAR MECHANICS ® SEFTEMBER 1984

turer's installation instructions implicit-
ly. That is the only way to ensure that
the product will work as it was meant to
and to benefit from the safety features
built into the unit. In all of the studies of
fire losses related to metal chimneys
over the last 10 years, improper instal-
lation was found to be the cause in 70 to
80 percent of all cases reported. As a
stipulation for listing, each manufactur-
er is required to provide complete in-
structions for installation and use.

Metal chimneys are not and never
were intended to be zero-clearance de-
vices. This has been a great misconcep-
tion about prefabricated metal chim-
neys. On the contrary, most units
require a minimum of 2 in. of air space
between the outer wall of the chimney
and any combustible material. Whare a
chimney must penetrate a wall or floor,
special components such as wall
shields, spacers, fire stops and joist
shields must be used. If you have any
questions regarding clearance and
shielding requirements for conditions
not covered in the instructions, clarify
them with your dealer before you install
the chimney.

Penetrations of insulated ceilings and
roofs pose special problems. Regardless
of whether the insulating material is
rated as “noncombustible,” it may not
touch the chimney nor occupy any part
of the air space specified for clearance
around the chimney.

Insulation shields

Since early this year, manufacturers
have been required to provide approved
insulation shields to hold batts, mineral
wool, blown cellulose and other types of
insulation away from prefab chimneys.
If the chimney you select was manufac-
tured prior to 1984, you can make a
sarviceable shield from galvanized
round duct pipe with a diameter at least
4 in. greater than the overall outside
chimney diameter. The shield should be
installed in a way that creates at least 2
in. of air space around the chimney's
outer walls and should extend at least 6
in. above the insulation. If insulation is
installed after a chimney has been put
in place, make sure the installer under-
stands the chimney's clearance require-
ments and maintains the integrity of the
shialds.

Chimney support components must
be installed exactly as the manufacturer
instructs so that there is no chance of
sagging or tipping. The overwhelming
majority of house fires related to the use
of metal chimneys result from insula-
tion being packed around the chimneys.

While maintaining specified clear-
ances is important for fire safety, the
practice is also critical for ensuring the
product’s long-term durability. The air-
space surrounding a chimney is part of

{Please tum to page 122)

YOURCAR . . ...

THE MORE YOUR
ENGINE NEEDS RISLONE!

Engines used for step and go #rips, ar
run for less than half an hour at a time,
form crankcase sludge! Sludge plugs oil
filters and oil passages. It can block the
oil pump screen so that working parh
may starve for oill

RISLOME cleans up on sludge. Dissalves
it. Keeps it from fouling up your engine’s
lubrication system. And that's good. A
clean engine starts easier, runs better,
lasts longer and gives you more gasoline
mileage.

Se, if you run your car less today, take
better care of it with RISLOME. RISLONE
has been used for over 50 years by mil-
llons of metorists in big cars, imall cars,
fareign cars, trucks, boats and diesels too.
Use it with every oil change.

Get RISLONE at your local aute mer-
chandise store. It comes in a big quaort
yellow, red and black can . . enaugh

praoduct to keep your engine clean and
efficiont.

FREE: 32 page LUBE TIPS
Booklet. Information, ideas
snd discussion about lu-
brication, problems and
performance. Send salf-
addressaed stamped enve-
lope 414 x 61 or larger.

THE SHALER CO.

Waupun, Wisconsin 53963

In Canada: Warren Packaging Cao. Lid.
Scarborough, Ontarie
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Don’t Buy
a BIG
TILLER...

for asmall job

f your garden is an acre or

maore, hire somebody to plow it

once a year . ., and buy a
Mantis-20 for yourself. Mantis tills
and weeds a practical 6" to 9"
wide, turns on a dime and weighs
only 20 pounds! Simply turning a
300-pound tiller in a backyard
garden is a challenge.

Most big tillers wera designed to
just till (but many now offer clumsy
"add-on" attachments as an attempt
to justity their high cost). The Mantis
was designed from the beginning to
precisely match a small, powerful
engine to a variety of useful attach-
ments for your yard and garden.

Most big tillers cost an arm and a
leg. Th& Mantis-20isatough, durable
precision instrument . . . yet it cosis
a fraction of what you'll pay fora
big tiller.

Maost machines are
partially covered for
90 days to a year. Mantis
has a Lifetime War-
ranty on the tines,
a Lifetime Re-
placement agree-
ment on the engine.
Best of all, you get
a 3-Week In-Your-
Garden Trial (If
you don't like it, /
we'll buy it back Tines so strong
for every penny they're guaranieed
you paid!) for life!

-— . . O . S .
Mantis Manulschiring Co.
HER County Line Rd,, Dept. 481
Huntingdon Valley, PA 19006

0O Please RUSH me information on the

Mants-20 Tiller/Culthator

INam-a

Im:ldrma

TAKE ADVANTAGE

of all the movie, sports, and specialty
channels that other people have to
pay for through cable subscription. All
of that and much, much more; chil-
drens', adult, religious, music, ethnic,
foreign and public programming. In
all there are well over 100 channels

of more program varlety thon you
have aver dreamead ol

TAKE ADVANTAGE

of these fantastically low prices
brought to you from the firsl national
home sateliite company. Satelite re-
ception systems are bacoming very
popular in the LS. but most peopile
are paying artificially high prices be-
couse they buy through companies
that can't afford huge volume dis-
counts.

TAKE ADVANTAGE

ol this complete, high quality, full
fledged satellite system. The Vaolscot
system is not o cheapy rool-top imita-
tion, it's the real thing. This system
includes a ? loot parabolic antenna
(large encugh o receive all 17 sated-
lites over the continental US.), a top
quality signal receiver, a polarity con-
trol, and a high powet, low nolse
ompilifier, This is not a it it 5 o fully
manufactured satellite system ready
to install and enjoy ofter just o few
hours hook-up time. The Valscot
satallite system is manufactured and
warrantead for five years by Ross
Electronics, a leading manufacturer
in the satellite industny.

TAKE ADVANTAGE

of this offer and order your satellite
system now for

994995

call or mall your ordar in fo:

Valscot Enterprises
1-916-527-5960

Lstalﬂ_, Zip
- . . . -
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READY-MADE CHIMNEYS
{Continued from page 121)

the design and allows heat to dissipate
at a calculated rate. If a metal chimney
remains overheated for prolonged peri-
ods, it can lead to metal fatigue and
premature deterioration.

Inspection and maintenance

The accompanying photos illustrate
the basic procedures for installing a
factory-built chimney. Once installation
is completed, the job of maintaining the
chimney to keep it safe and functioning
as it was intended begins. If wood or
coal is burmed, fires must not be al-
lowed to smolder for long periods of
time. Low fire conditions promote rapid
creosote buildup.

If a solid-fuel heating appliance is
used continually, the chimney and
stovepipe should be inspected at fre-
quernt intervals—as often as twice a
month—to check for creosote buildup
and restrictions of the flue.

If you find sooty or flaky deposits as
thick as Y4 in. or a glazed coating '/s-in.
thick, clean the chimney and stovepipe.
Metal chimneys should be cleaned with
brushes properly sized for the job.

Never clean a metal chimney with
chains or heavy metal devices that can
damage the flue liner. Take care not to
catch brushes or cleaning rods on the
liner joints. Many metal chimney manu-
facturers warn against the use of chem-
ical cleaning agents. If you have any
questions about the best way to clean a
factory-built chimney, consult the in-
Structions or ask your dealar.

A wisely chosen, properly installed
metal chimney that is inspected fre-
quently and cleaned when necessary
can perform safely and efficiently for
many, many years. -

MANUFACTURERS
FACTORY-BUILT CHIMNEYS
American Metal Products, Box 22050, Los Ange-
les, Calif. BO040

Condensation Enginsering Corp., 3511 West Poto-
mac fAve,, Chicago, [l 50651

General Products Co., Box 7387, Fredericksburg.
Va. 22404

Hart & Coalay, 400 East Eighth St., Holland, Mich.
48423

Jackes Evans, 4427 Geraldine Ave,, 5t Lowis, Mo,
63116

Madison Industries Led., 1511 Valour Rd , Winni-
peg, Man., Canada R3E 2X1

Metal-Fab, Box 1138, Wichita, Kan, 67201

Oliver Macleod Ltd., 155 Edward St, Graven-
hurst, Ont., Canada POC 1G0

Preway Inc., 1430 Second St., Wisconsin Rapids,
Wis. 544564

Security Chimney, 2125 Momterey, Laval, Que.,
Canada HTL 3T8

Selkirk Metalbestos, 2 Robert Speck Flowy., Mis-
sissauga, Ont., Canada L4Z 1H8

Simpson Dure-Vent, Box 1510, Vacaville, Calif
BEEER

Van Packer, Bax 307, Buda, IIl. 61314

White Metal Products, 5601 Leads St., South Gate,
Calif. BOZB0
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CONSUMER ELECTRONICS/VIDEO SYSTEMS:
Courses feature state-of-the-art test equipment, the
NTS/HEATH System 3 advanced Color TV set, the
NTS Compu-Trainer, lessons and current texts,

OTHER PROGRAMS OFFERED: Auto Mechanics,
Air Conditioning/Solar Heating, and Home
Appliances.

Simulated TV Aecegtion

NTS training emphasizes
hands-on experience with
the kind of equipment you'll
often find on the job. You
learn by assembling, step-
by-step, equipment that
meats highest industrial
standards. And, depending
on the NTS program you select, you can eam up to 30
CEU credits for successful completion. NTS has taught
industrial skills for over 78 years-a record that has no
equal.

NO OBLIGATION NO SALESMAN WILL CALL

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

. ROBOTICS!

The leading edge in
_electronics technology

Explore exciting new home-study training
programs in electronics-from
microcomputers to robotics-with
equipment you build and keep.

ROBOTICS: NTS has a new training program that
teaches you both analog and digital skills as related
to process and control technology. Start with basic
elements, advance to principles of industrial elec-
tronics, microprocessor troubleshooting skills, then
progress to fundamentals of mechanics and robotic
applications in industry. Learn radio control, fluidic,
pneumatic and servo-mechanisms, as well as com-
puter interfacing and robotic programming. Your

| course includes training and test equipment as well
as the fantastic HERO-1 robot. He moves, talks,

. picks up objects. He's programmable, with memory.
The most exciting training ever offered in a homea
study program

MICROCOMPUTER
PROGRAMS:

Master Course includes
the NTS/HEATH HNBSA
Microcomputer featuring floppy disc

storage, "smart” video terminal, two ZB0 microprocessors
and 48K RAM memory on board, (expandable). TraininTg
includes computer fundamentals, thorough coverage o
semiconductor devices and digital logic circuits,
microcomputer programming and software. Catalog
degr:ribes in detail all equipment furnished, projects, lessons
and texts.

Uisa e mai-in cord or M ouf and sl ihe coupon. Indicals the Mald of pour cholce. (O,
oniy pleasa.) FREE full color cadmlog wil be ser bo pou by retum mail,

-r_______ ——— — — — S — — — — —

| NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked below

O Robotics O Computer Electronics
O Digital Electronics O Video Servicing
O Auto Mechanics 0O Home Appliances

O Air Conditioning/Solar Heating

Age

Dwpt 201094

Marma
Address Apit
City Sitate

Zip Cote Prane | )
I O Check if interested in G.|, information

I
I
I
I
I
I
I
I
I
I
I
|

LEI Check if interested ONLY in classroom training in Los AngelnsJ



HOME INSULATION
(Continued from page BS)

ventilation. And, make sure each rafter
cavity is vented both at the soffit and
ridge. The combination of soffit and
gable—or ridge—vents should yield 1
sq. ft. of free vent area to the outside for
each 150 sq. ft. of attic floor space; 1
to 300 with a good vapor barrier in
place. If you want to leave the attic
unheated, install the insulation be-
tween the attic floor joists. For this,
mineral fiber batts, blankets and loose
fill all work, as does the cellulose loose
fill, If some insulation is in place, with a
vapor barrier on the warm side, then
use the unfaced batts, blankets or loose
fill materials. A second vapor barrier
would trap moisture between the insu-
lation layers and ruin the effectiveness
of the lower layer.

Your goal is to fill the area between
the joists to the top of the joists. Then if
you want to add more, install unfaced
batts or blankets across the top of the
joists. This method gives the benefit of
deeper insulation, and covers the tops
of the joists which greatly reduces the
heat loss through them.

When considering loose fill materials,
weep in mind that there have been some
problems with contractor-installed jobs
in the past. Some contractors have used

too much air when blowing the material
into place. The required inches per R-
value were there, but not the required
weight. The proper weight is printed on
the product wrapping and should be
checked whether you do it yourself or
have it done.

When doing any attic insulation job,
remember that the MNational Electric
Code warns against covering recessed
light fixtures or motor-driven devices—
such as exhaust fans—with insulation.
It mandates a 3-in. clearance on all
sides of the units, which protects them
from overheating and possibly igniting
surrounding framing members. If you
are installing loose fill, be especially
careful. Place a sheet-metal frame
around the fixture to maintain the prop-
er 3-in. clearance.

Walls

Retrofitting above-grade wall cavities
is a high-ticket item. Many experts say
you should insulate the attic, weather-
strip doors and windows, and caulk all
cracks before even thinking about add-
ing insulation to enclosed walls. The
product options include blowing either
loose fill or foam insulation. Because
both require specialized and expensive
equipment, this job is generally the
province of insulation contractors.

Applicators first bore holes through

the siding and sheathing between the
wall studs. Then the insulation is either
blown or, in some cases, poured into the
cavities until they are full. One chronic
problemn with loose fill material is its
tendency to settle over time and leave
areas at the top of the cavities uninsu-
lated. Foam, on the other hand, does not
gattle. This improves its insulating ef-
fectiveness and radically reduces air
infiltration around such fixtures as elec-
trical switch and receptacle plates.
The problem with foam is product
salection. In the past, the most common
type was urea formaldehyde, but it was
banned by the Consumer Product Safe-
ty Commission (CPSC) in April 1982
because it found that formaldehyde was
a potential carcinogon. Last year, a
federal judge overturned this ban even
though the CPSC has not changed its
position on the potential hazards. A
relatively new foam, called poly urea, is
a good substitute. It's made of ure-
thane, not formaldehyde, and yields an
R-value of 11.3 at a 3Vz-in. thickness.

Rigid insulation boards

Rigid insulation boards fall into two
major categories, called styrenes and
urethanes, The styrenes are made of

either expanded or extruded polysty-
rene. The urethanes are made of either

polyurethane or of polyisocyanurates.

Wood 'n Energy Magazine
Space Heater OF The Year

B 1984 Eant Heating Lid

the flame of the future.

All Kent products incorporate a unique combi-
nation of futuristic design and technology, high
quality materials, ursurpassed workmanship and
state-of-the-an engineering

A combination which makes Kent one of the
maost practical, efficient and effective wood bum-
ers found amawhere in the world. 5o much so that
a panel of independent judges voted The Tile Fire
Space Heater Of The Year in an award pro-
gram sponsored by Wood 1 Energy Magazine,
one of the industry's leading trade publicabions.

The clean, simple design of Kent stoves com-
plement any room decor. And the Tile Fire adds
even more flexibility with easily interchangeable
tile sides.

Each model also offers a large view of the: fire,
through a ceramic glass door that really does. stay
clean

When you ook at a Kent stove, it's obvious to see
the design advaniages it has over Its compeutors.

But equally important Is what is insicde Kent
stoves — how they work. It's that engineering
expertise that really makes Kent the flame of the
future.

Al Kerg stoves @ iissed
o

future looks.



Both types of boards come in a vari-
ety of sizes, as shown on the chart, and
all can be used as either interior or
exterior sheathing. However, they are
combustible and do give off toxic gases
when burned. For this reason, they
must ba covered with a fire-resistant
barrier, such as Y:in.-thick gypsum
board, if they are used as interior
sheathing. This limits their practical
utility to interior sheathing in an unfin-
ished basement. The cost of the gyp-
sum board installation and finishing,
when combined with the cost of the
insulation, represents a substantial re-
modeling investment. [n most cases,
the payback pericd would be very long.

But it's a different story when they're
used as part of a re-siding project.
Because the boards are installed over
the existing sheathing, they insulate the
entire wall including the framing mem-
bers which cavity-fill insulations do not
do. The boards also cut down air infil-
tration dramatically.

Some of these boards are available
with a foil vapor barrier attached, which
may cause a problem. When used as
exterior sheathing, this built-in vapor
barrier may tend to trap moisture with-
in the wall cavities instead of letting it
pass through. The manufacturers, how-
ever, claim that the insulation keaps the
cavity warm enough to prevent any

vapor from condensing behind the
boards. Of course, if you already have
an adequate vapor barrier on the warm
side of the wall, the moisture penetra-
tion into the wall cavity should be
effectively comtrolled.

Another thing to consider when se-
lecting the extruded polystyrene and
the urethanes is to make sure you buy
the product based on its “aged” R-
value, not the "just manufactured™ R-
value. (This does not apply to the ex-
panded polystyrene; it has only one
R-value.) These products are manufac-
tured with a blowing agent that is
trapped in the board's cells. Over time
some of this seeps out of the cells and is
replaced with air, which reduces the
product’s effectiveness. The listed aged
R-value compensates for this process.

All these boards can be successfully
installed below grade on the exterior of
foundation walls. But when using the
polystyrenes for this application, cover
them completely with siding to protect
them against prolonged direct exposure
to sunlight which can degrade the
chemical structure.

Floors

Insulating floors over an unheated
basement or crawl space is best done
with faced mineral fiber batts or blan-
kets. Staple them in place with the

vapor barrier on top, then support the
insulation with galvanized screen or
wire nailed to the bottom of the joists.

This application does not protect the
insulation itself from moisture that may
come up from the ground in crawl
spaces. To do the job right, the exposed
ground must be covered with a 6-mil-
thick polyethylene wvapor barrier. The
crawl space should have opposite-wall
vents that total 1 sqg. ft. for every 1,500
sq. fi. of ground area.

Indoor air quality

The newest topic in energy-related
research centers is on the quality of air
inside our homes. The issue is: Do the
steps people take to cut fuel bills by
making their homes “tighter” come at
the expense of increasing indoor pollut-
ants? The list of possible pollutants
ranges from formaldehyde to combus-
tion gases. One area of particular con-
cem is with radon gas, a decay product
of uranium, which all soil contains to
varying degrees. It seeps through po-
rous or cracked foundation walls and is
thought to cause lung cancer.

In the past the natural exchange of
air batwean the inside and outside of
the house dissipated the gas. Many
houses had one or more complete air
changes per hour (ACH). But today's

{Please tum to page 123}

What sets a Kent stove apar from others
is a scientific combustion systermn that redi-
rects carbon nich gases, nomatly lost up
the chimney as smoke, down through the
firebed and up into a secondary combus-
tion chamber where complete combustion
DCCurs

The result is a more efficient and
thorough burming of the wood, producing
MaExImum neat output

The same process which creates better
performance, also eliminates many of the
naturally occuming pollutants caused by
wiood buming.

In fact, this combustion system has
passed some of the most stingent ermis-
sions and efficiency testing yet devised
without the need for a catalytic system

Kent stoves are manufaciured to peeci-
sion standards and each carries a 5 year
limited warranty.

Kent has emerged as a leader in the
wiood stove industry. Becauss, wihen you
get right down o i, few, if any stoves can
match the design and technology of a
Kernt.

See Kent stoves In action. Call

Scientifically dessgried secondany buring
charnber fully cormusts gases and most

Poliugants = mone heat, ks Brmissons

Easy dlean viveous enamel hrish

7 High quality cold-miled seel

Cool air s cinculated owver
the firctbox and retumied
16 e R 5 ROE air

One piece Cetamic glass

Firebont hodds logs
up 1o 197 indength
Double walled back

and base atkows 117
ClEgrance 1o combushibles

Heat resstan handie

Unicpue i ciculation

toll-free for a Home Video Hand- g —
book, 5 VHS Formal, a free ghass Clean
brochure and the name of the
Kent dealer nearest you, -

NGRn 25550 adean approach to wood buming

KENT

future logic.
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BUTCHER BLOCK
(Cortinued from page 73)

3 Spline joint

The spline-reinforced joint is one of the
gasiest to cut and assemble, yet it

produces one of the strongest butcher
blocks. Note that Y-in. mahogany ply-
wood is used for the splines because the
inner plies run crosswise and resist
splitting. Start by cutting */s-in.-deep grooves in both sides
of each wood member using a '/+-in.-wide dado blade on a
table saw. Don't be concerned with cutting the grooves in
the exact center of the piece. It"s more important to keep the
same face of the piece against the saw fence when cutting
both grooves. Simply flip the piece end for end so that the
grooves will match, centered or not.

There are two ways (o assemble spline-joint butcher
blocks, Glue the splines into one side of all the pieces and

the

Splines are visible on end grain [above). Cut
spline grooves on a table saw (right).
Feather-board applies side pressure,

SPLINE-JOINT

B po=n
FII/F

P

14 x 349" LALAN MAHOGANY
PLYWACO0 SPLINE

then assemble the top, or build wp the butcher block 4 1 2% HARDWDOD
progressively by adding one component at a time. e A e
4 Nail pins AL PEES ?

Short sections of finishing nails are mmﬁm

used to align wood members and pre- S i i LR S MO
went slippage during gluing and clamp- PILOT HOLE

ing. This is the technique used to make
the kitchen cart butcher block.

Bore a hole near each end on one side
of every wood member. Then insert a
nail pin, blunt end first, into 2ach hole.
Clamp the pieces together so that the
pin points make indentation marks. Un-

Use bar clamps

to drive nall pins Into adja-

clamp the assembly, apply glue and
reclamp driving the pins in fully,

cent pleces. Note board clamped across the
top to keep butcher block flat.

.//.
"r+-:._- .

27 \\
I

Hi4 x 2" HARCALOOD

5 Glue joint

This tight-fitting joint is made with a
glue-joint cutter on a shaper or on a
table saw with a glue-joint molding

cutter head. Note that a ¥s-in. plywood
base supports the butcher block.
Carefully adjust the cutter so that it's
centered on the workpiece edge. Next,
shape the edges of each board. Assem-

ble the butcher block onto the base with
glue, then nail through the plywood and
into the wood members. Add 1%&in.-
wide trim around the butcher block to
conceal the plywood edge.

- _—

GLUE-JOINT "
1306 x 2% HARDWOOD : 1 .;r‘
GLUE JOINT < : & SN S o
~ I .-'f-- - ., d LRy, ._ - .-'I |
1-—0—-—-—.—-—-— --l--.—-\.-—u—-'--:.-.;!ﬂﬂﬂ-.rl:ll-.-q--—-l — - -.-—--------—||" )
—'l—.—_ e e R e i e oten maed ‘.
L } e e .,f.. e T S N

s e b

< e e 'L-"._

Cut the tight-fitting glue-joint on a shaper.
Gluejoint molding cutter heads are also
avallable for table saw use.

!
34" PLAMOOD BASE

6 Direct nailing

The direct-nailing techmique is used
when making butcher blocks from
boards that are less than 1-in.-thick.
Bore pilot holes in each board about 6-
in. apart, Then glue and nail one board
to the next using 1%a-in. finishing nails.
Be sure to stagger the nails so you don't
strike a nail in the preceding board.
Finally, clamp the assembled butcher
block until the glue dries.

1 2B

Direct-nailing technique is a quick and easy
to make a butcher block. Be certain to
bore nall pliot holes first,

POPULAR MECHANICS ® SEFTEMBER |984



7 Parquet flooring

Hardwood parquet flooring is available
in & wide variety of patterns and wood
species which make attractive butcher
blocks. Since most parquet flooring is
only "4 or %3 in. thick, a base is needed
to support the butcher block. Make the
base from two pieces of “/4-in. plywood.
Glue the parquet to the plywood base
with flooring adhesive. If teak parquet
is used, as shown here, be sure to use
an adhesive formulated specifically for
teak, which is very oily. Complete the
top by nailing on Ve X 1Vsin-wide
hardwood trim to conceal the ph,mmd

PARQUET FLOORING

114 =12 x 12° TEAK PARCLUET
}—"’ f"'

A A -

HOME INSULATION
{Continuad from page 127)

energy-efficient homes have radically
reduced air infiltration rates, some-
times as low as 3 ACH.

The Colorado Research Institute has
studied this situation closely and has
reached a few conclusions. First, houses
that have more than one ACH seem
safe. But in tighter structures, people
should consider installing air-to-air haat
exchangers and should seal foundation
cracks and pores with exterior latex
enamel which can reduce the infiltra-
tion by as much as 73 percent.

Keap in mind that this problem is not
directly related to insulation levels in
your home. It's a question of air infiltra-
tion. ™

POPULAR MECHANICS # SEFTEMBER 1954

Heavy-duty mufﬂer at a
lightweight s =2y,

pl'lce. _ -
*'!

The Maremont Defender
is the heawvy-duty muffler
for most domestic and
import cars and trucks.
With its aluminized outer
body wrap, you know it's
built to last, It's designed
for easy installation, too!
So replace your noisy

old muffler now and save!
Sale ends October 31,

1984,

9%
s See your Maramont
supplier lor all your
exhaust system

needs, .ncluding
catalytic converters

*Cuggeshed
sk price
Prices miry
wary al partics
pating oubigts

MaRemMOoN

DEFENDFR

Hurarry desty Muffle

WHEN YOU PAINT HOUSES FOR
ALIVING,YOU'RE ONLYAS GOOD
AS YOUR PAINT. THAT'S WHY | USE
DUTCH BOY PAINTS INSIDE AND OUT.

See the Yellow Pages for the Dutch Boy retailer nearest you.

E1%54 Dluich oy Pasiy
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Go ahead

CELD

yourself.

Even if you've never done any
work on your car yourself, HELP!
makes it easy to take care of those
pesky little repair jobs. Like broken
window-crank handies, loose arm
rests or noisy starters, to name a
few of hundreds for which HELP!
has answers. No more weskends
hunting parts in auto junkyards.

This booklet lists 100 of the
most popular HELP! items that can
save you big bucks in solving small
repair problems. Parts come in
handy packages with complete,
easy-to-follow Instructions. Send
for your FREE copy of "One
hundred auto repairs for under ten
bucks."

e

I Motormite Manufacturing Dept. PM.
| adivision of R&B Inc.

| 2695 Philmont Avenue
Huntingdon Valley, PA 19006

Send me a FREE copy of the helpful
HELP! booklet.

1
i
| NamE
| .
| ADORESS
|
j cmY

STATE il
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HOME ENERGY WASTERS
{Continued from page 85)

seals the joint made by a glass or plastic
panel and its frame in a door or window.
Sealing these joints also reduces air
infiltration.

ATI'IC CHECKF{'.‘IINTS

Areas often overlooked when applying in-
sulation are the walls of an enclosed stair-
well leading to the attic. Patches indicate
that insulation has been blown in place.

Check the amount of insulation In the attic
floor. if the floor is boarded, you can remove
a board. Loose-fill Insulation was blown
under these floorboards.

The joint made by the chimney and attic
floor should be sealed. When the crack is
wider than M+ in., you should stuff fiberglass
Insulation Into the crack.

Checking doors and windows

Windows are often improperly
sealed. Storm windows can protect
against drafts, but before investing in
stormn windows, inspect and make
needed repairs on your primary
windows.

Besides seeing that windows are
properly sealed with putty, caulk and
weatherstrip, replace broken panes of
glass. Other problems that result in
heat leaks are: excess paint build-up
that create gaps in the sealing system
and broken sash locks.

In some cases, you may have to
remove the sashes of conventional dou-
ble-hung windows to make repairs. If
they are badly damaged or deteriorat-
ed, you might consider replacing the
sashes.

There are two broad categories of
storm windows: Triple-track units are a
combination of storm window and
screen permanently installed on the
exterior. Single-pane units of glass, rig-
id plastic or flexible plastic storm win-
dows are usually installed during cold
weather only and are inoperable.

Flexible polyethylene plastic sheet
can be installed in a frame or simply
tacked to furring strips that are screwed
in place. The latter storm window is
Inexpensivea, but must be replaced more
often than the other types. However,
the windows all are effective in reduc-
ing heat flow.

Exterior doors must be maintained
much like windows to guard against air
infiltration. Look for gaps around the
door on sides, top and bottom. Gaps
under the door can be sealed by install-
ing a door sweep. Other gaps can be
sealed by weatherstripping. Storm
doors are expensive and may not be
economical. A less expensive alterna-
tive is to install a glass or acrylic panel

If gable vents are covered by insect cloth,
keep it clean and undlogged. Ablways leave
vents open. In winter this stops condensa-
tion, which limits insulation effectiveness,

POPULAR MECHANICS = SEPTEMBER 1984
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For a broad idea of the insulation R-value needed in your home, use this map. For the exact
recommendations, see a bullding supplier, public wutllity or your state energy office.

&

Heating system should be cleaned and effi-
clency checked yearly. External hot water
generator [left] needed boller to operate in
warm weather and was disconnected.

should be insulated. Howewer,
these pipes have damaged asbestos nsula-
tion. Current recommendation is to leave
material and repalr with duct tape.

Heat pipes

over the glazed area of the door during
winter.

Checking home insulation

A final observation our energy audi-
tor made on the exterior was to point
out patched wall areas, which indicate

blown-in insulation. If there were no
visual clue, we would check for wall

POPULAR MECHANICS » SEFTEMBER 1984

SOME CHECKPOINTS IN THE BASEMENT

......

Don't judge the capacity of a water heater
by tank size alone. its recovery rate also s a
factor. To conserve energy. insulate the hot
water pipes and the tank.

The hole in the basement wall may indicate
water damage and Is a source of air infiltra-

tion. First, correct the water leak, then you
should patch the hole.

insulation from [nside of the house.
The next part of the audit took place
in the attic. where we checked for
insulation in the floor. You should spot-
check the entire attic for insulation, as
some homes have only partial coverage.
A rule to follow to help you determine
what areas should be insulated: All
(Ploase turn o page 132)

FOLEY-BELSAW ONE-MAN
PORTABLE
SAWMILL

right to
the TREES!

The only ONE-MAN
PORTABLE SAWMILL
of its kind

in the world....

and still worthy of ils 50-Year
reputation for turning oul accurately
cul lumber at a LOW-COST!

Yes, if you're needing good, high-quality
lumber don’t let today's inflated lumber prices
stop your important building projects. Take the
Foley-Belsaw right 1o the trees and turn out
foot-after-foot of smooth, true-cut lumber
even beginners get excellent results. For power
use your tractor PTO or other gas, diesel or
electric unit as small as 25-HP. OQur factory-
direct selling keeps the price low, and conve-
nient time payments may be arranged

And the Foley-Belsaw can eam you EXTRA CASH!

Just one man (no crew needed) can easily saw
enough on weekends to SAVE hundreds of
doliars over high lumberyard prices. But you
can also Custom-Saw for others or sell the
lumber produced from your timber and EARN
gxcellent Cash Income — with a Foley-Belsaw
the choice is YOURS. And when YOU are the
Boss YOU pick the hours to work and ALL the
Profits go in YOUR pockets

Send TODAY for FREE BOOKLET!

- \\ Jrest mail coupont for “How To Saw
W i
s

Lumber” Bookle! an complete facts
III on the Ome-Man Sanmetll Semd fo
Dne-Man Sawmill
Foley-Belsaw Co.

30409 Field Bldg.
Kansas City, Mo. 64111

There Is NO Dbligation and
ND Salesman Will Gall!

[

| ONE-MAN SAWMILL

: Foley-Belsaw Co.

| 30409 Field Buildi

g Kanzas Gity, Mo. 64111

V o sonat all facts an detarls
PLIN FREE How T Nare Lo’ Bookle! | tomeersiard there i
Ao Obifmanon avg te Vo Slmoan gl coll un e

ail

-.---.-.-.---‘\_'-:

HAME
ADDRESS
oy __ —

STATE Iif
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Great Projects Start
With Great Products.

R At m we know how important your
v projects are to you - and to
- the value of your home. Whether you're
building a doghouse, repairing or replacing
a roof, creating a new sidewalk or adding
insulation — Lowe's can help by offer-
ing you quality products to get the
job done right. If you're building a deck,
we have the pressure
treated lumber you
need. We even have
furniture grade
hardwoods for
the cabinets you
plan to build.
Re-roofing? Choose
from standard-weight shingles
to heavyweight shingles with the look of
real cedar shakes. Need new siding? We
have everything from vinyl to hardboard
to wood ~ from panels that look like real
wood shakes to ones that are grooved and
textured. And we have the right insulation for any application - from
kraft-faced batts to insulated sill sealer. Need masonry? We have
professional blend cement and masonry mixes for just about any
outdoor project. And all Lowe's building materials
are sold to you by knowledgeable sales-
people. For example, if you need a cost
estimate or advice on what insulation
is best for you, just ask. We have
the answers. So before you get
started on your next project, stop
by Lowe's. And let the world’s
largest retailer of lumber &
building materials give you
the quality and value
your projects
deserve.

Your Household Word §

£1984 Lowe's Companies, Inc.

HOME ENERGY WASTERS
(Continusd from page 131)

heated areas of the house should be
separated from unheated areas by insu-
lation.

Insulation prevents the flow of heat
out of or into the house. It is specified by
B-value. The R stands for resistance to
heat flow. The higher the R-value, the
greater the insulating ability. For the
approximate R-value needs of the attic,
house walls and basement ceiling for
your area, see the map on page 131. For
R-values of various types and thick-
nesses of insulation see the chart on
page 87,

Since heated air rises, the attic is the
most cost-effective area to insulate in a
home. In an attic with an unfinished
floor, insulating involves placing batts
parallel between the floor joists. If the
insulation reaches the top of the joist,
and more is desired, installing batts par-
pendicular to those already in position
and over the joists reduces heat loss
through the joist. A thorough instal-
lation without compressing the material
and without leaving gaps is important.

If the floor is boarded over, you must
remove some boards and use a stick 1o
push batt insulation under the flooring.
Or a contractor must blow-in insulation
under the flooring.

Vapor barriers such as foil, plastic
and impregnated kraft paper impede
the flow of moisture, and will prevent or
minimize condensation problems. The
vapor barrier should face the heated
area of the house, separating insulation
from moisture leaving the house.

When you insulate an attic, it's im-
portant to provide adequate ventilation.
Without it, moist, cold winter air may
condense and introduce moisture prob-
lems. In summer, inadequate ventila-
tion will cause additional heat in the
attic. The standard ventilation needed
for an attic with a vapor barrier is a
minimum 1 sq. ft. of free ventilating
area for each 300 sg. ft. of attic floor
area. If there is no vapor barrier, you
should have 1 sq. ft. of free venting area
for every 150 sg. ft. of attic floor.

Vents should be provided by at least
two vent openings, located so that air
can flow in one opening and out the
other. An effective mathods for venting
an attic is a combination of vents in the
eaves and a continuous ridge vent.

One way to check for wall insulation
from the indoor living area is to remove
a switch plate on an exterior wall. Shine
a flashlight around the switch box 1o see
if there is insulation present. Better yet,
make a small hole in an exterior wall {in
a closet or other hidden location) and
measure the insulation. Then patch the
hole.

Adding insulation to the walls of an

(Please tum to page 136)
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Experts Report.

.Once Established. .

. Water Just Once A Week. ..

Be Absolutely Amazed As All Growing Season
.WONDER SHADE TREE..

Long—Week In, Week Out. .

ZOOMS TO THE SIZE OF A
15 YEAR OLD TREE
IN JUST ONE SINGLE YEAR!

.Compared To Even The Majestic Black Spruce..

YES, ROOF-HIGH IN JUST ONE YEAR!

and keeps on s
60 FEET HIGH

Actually Soars inbo A Magniticent Tree
IN JUST ONE YEAR!
‘ies! Based on growth rates reported by pla
sciniste—d growes SOFAST . | arches out S0 WIDE
¥OU can achusly take 3 nuler and messure the
incredsbie ditference in hesght every 2 to 3 days! OR, o
realy lBave your neighbons gaspng in Jwe and wander
e them 3 yardshek and let them messure the dif-
fesence IN FEET every 2 ip 3 weels!

Yes. goes on lo thrust itself so high, 5o fast that i
actually towers ower even 3 Japanese Red Maple,
Cherry Tree or even the mast graceful Siky wiliow in
such a rdiculously short time you wil simphy reluse bo
Eeeliervet your eyes! Think of it!

GROWS MORE IN JUST ONE MONTH THAN MOST
TREES GROW IN AN EMTIRE YEAR!
Because according fo plant experis, Govt. scentists
and Botanical Gardens who researched this wonder-
heytind orece estabished, wou merely water & once-
a-week. and be absolutely floored as. dwning its
SUPER-SOARING growing seasan, it GROWS AS
MUGH &5 A FULL %-FOOT WEEKLY AFTER EVERY

TIME Y0L WATER IT!

That's rightl Grows higher thin even a full grown
Fowering Dogwood IN JUST ONE SINGLE SEASON!
Grows higher than even a full-grown Star Magnola IN
JUST OME SINGLE YEAR!

PLANT MOW-—REACH DUT AND TOLCH IT5 LUSH,
THICK BRAMCHES FROM YOUR SECOND STORY
HEDROOM WINDOW BY THE NEXT SUMMER!

oy doubt abgut 1. There's just not another “instan ™
Shade Tree like 1 on thes planet® Because thanics bo this
miracie of plant science. instead of spending a small
lortune on a free and then waiting half a ietime far 110
frove et st for the garden-wonder of your Me as
this. supersoaning hybnd rockets forth from a pnze
nursery-grown piant to a towes of ral-high beauty in
ks e Than you ever drasmed passiié.

BROWS IN VIRTUALLY ANY SOIL—REQUIRES KO
SPECIAL CARE—SODARS INTD A MASTERPIECE OF
BEAUTY |4 JUST A MATTER OF MONTHS!
Best of &l unike mast trees that demand constant
care, constan pampenng . . . about the anly thing you
o afbar you plant his Super-growing wonderhybind s
water i and enjoy if! That's why kading botanical
gardens landscape arsls {arden e

can't stop raving about s mdescribable beauty
trouble-free care . . . its Sweging, fowering growth

Semall wonder that leading experts hail & in the mas!
ghoweng terms. . recommended it again and agan foe
hameowners wha want 3 Slunning disdlay of beauty . .
beth & wind and peivacy screen and desp. cool Shade

and with peactically no mare work than 2 tharough
warlering each week’

its

VITAL STATIETICS FROM LEADING EXPERTS
MATURE GROWTH BIZE: 2= much as 40 1o B5 feet
MATURE SPREAD: 25 much as 30 io 35 feet
IONE OF HARDINESS: Harpy from the deepest South
o a5 far North 25 Vermant, Minn., Quebec, Brish
Colwmisla, Wirtter Hardy in areas where temp. drops as
low a5 X0 degrees below zern
LIGHT NEEDS: Grovws beautililly if Suiy lecatian
DECORATIVE MERITS: Highly recornmended by fand-
SCape architects % bedutityl decorative Specimns ko
homes, parks, haghways, elo,, where exceptional tas1
growth znd beauty 2 required  Perfect for fast screen-
ing and privacy,

RAFTD RATE OF GROWTH: Experts report growth rades
oA sphomen trees thal measuse up to 8 FEET THE
WERY FIRST YEAR ALONE. Thal's mode than mos!
shade Trees grow in 3 4. . .5. . evenTyears
Yes, once estabbshed will grow ranch-house-roof high
IN JUST ONE SINGLE YEAR, that's nght—The very
next year after planting’ Experts also report it 50805 an
amaring 5 1o B feet each year for YEARS thereatter
Naturally resulls ane based on oplemnim growing cond:
bors, Ekoes but 10 minutes &0 plant and nonma cane
rEwaris you with a lilenme of beauty Starting mis very
VEar

CARE: Mothing special—pust nprmal garden care
Water fully once weeldy Maturally resistant to most
disazses. pests ar insects

WE HAVE AT THIS MOMENT ONLY A LIMITED
SUPPLY AVAILABLE FOR RELEASE TO THE
PUBLIC—FULL SUPPLY WON'T BE READY LINTIL
1985 50 ACT NOW!

Pl e price of TS Super growing Shade the & mol

520 or 530 as you rught axpact. but a mare $3.95°
That's right. anly 53 95 for s magrificent Beauty

Enat rewards you with such 3 glonous dispiay of prowtn
N JUST ONE SINGLE YEAR. However, our supply is
limited! Full suppées from the growing fields wil not be
ready until late 1984 or early 1985. Therefore, all orders
must be shepped on a firsl-come. first-shipped basis.
Too ke Suine wou dont miss ot ACT NOW!

EMIEF!ETH}N-GUIHMTEE
OR MOMEY BACK!
Remember. Satistacton 5 luby guarenteed.
You musd be thiled in every wiy wih this
spectacular §a-5- groweyg Shade ree oo RE-
TURM AT ANYTIME within 90 days for 3 hul
retund of purchase price . . ANYTIME wethun
T year dor free replacement. Could anything be
tairer? Now £ 2 ime 10 onder and replam—

50 serd no-risk cowpon Yodsy!

T NS ey z
Ny T VR N

Here's @ lumuriows sight you dea Picture your patio bathed in the Just & lew minuigs planting

Beie b0 wadl halt Il gron- ool Beauty 0l this show-stopging lime—a few seagoas’ growing

matched gair of ihese tow- miracle bree from early spring io time, rewands you with fwin low-
shiw-pleces the list segws of winder, ers ol Beaury

© 1033 Sprng Rewir Nurseries. .. Somng River Rosd. Hirfosd Wictsgan 48057

rocketing 30-40-50 EVEN UP TO
R MORE in less time than most
trees nudge themselves a few feet off the ground.

IT'S ALMOST LIKE

GROWING
INSTANT SHADE

Growes Mo in One Month Than Most Other Shade Trees Grow in An Entire
Year--More in One Season Than Ordinary Shade Trees Grow in 2 Years, 3
Years or Even 5 Years! (llustrabon shows magnificent size, spread and
beauty of mature Popubus hybnd-fam, Salicaceas. |

[ {#001) 1 for
F‘HDUE!EIor

------- MAIL NO-RISK COUPON TODAY == =======m
Spring River Nurseries, Dept. PM-384
Spring River Road, Hartford, Michigan 49057

Yoz, ploase numbrprnporpﬂanmg lirre iy iy anea the SUPER
GROWING HYBRIDIS) indicated balow

m’!& Qwﬂsﬁ-?u% mmus Ll I% postage and

i unﬂ-t:mrnmnrysmon[sm.fEWEﬂs? 00) plus $1.50 postage and
handi

. ing.
[ (#010) mfcr

$20.00 (SAVE OVER $20.00) plus $3.00 postage

£] (#020) i?ﬂi:; mf@u.m (SAVE OVER $55.00) plus $5.00 postage

If atber wmlmnﬂhﬂydﬂghlwl anytime
withir 90 days and you will refund my purchase price n-na;{-m {less postage
and handling, of course).

Total amount enclosed 5 (Mich. residents add sales tax.) No
C.ODs plaasa.

Name

Address

Ciry State Ip

e e e e e e e



Build your own
library with
POPULAR
MECHANICS
and Motor books.

Home Appliance Repair
Manual Provides step-by-step
repairs for more than 50 different
kinds of appliances. More than
B0 eloseup photographs, 200
diagrams and charts. Lists
appliance part suppliers. Gives a
basic introduction to electricity
and instructions for operating
electrical testing equipment.

Ius. Explicit instructions explain
how to correct most problems and
tell you when to stop and get )
Elrﬂ:l‘ﬂssimlail help. (B-1752—-823.00)

The Guide Te Self
Sufficieney Complete
manual of practical advice on
being totally or partially self-
sufficient in every way, Over GO0
2-color illustrations show
step-byv-step how to do it. Learn
to brew beer, bake bread, pickle
onions, design a dairy, convert Lo
solar energy, build a slaughter-
house or spin varn,

(B-1753— $18.95;

B-17534, paper—310.00)

Tune Up & Trouble-

Over 50 pages of
charts, showing how to trace and
solve 28 of the most common
problems. Covers all modern U5,
cars and four most popular
imports including pickups, vans,
four-wheelers, and even diesels.
Over 90 pages of tune-up
specifications for U.S. models
from 1974-1979 plus Datsun,
Tovota, Habbit and Beetle.
(B-1T57—$19.95, B-1T5TA, paper
—S51L50)

Anto Repair Manual
(197 7-19584)

The most comprehensive
up-to-date car repair manual
available. Over 2,300 models of
US cars. Shows how to make
hundreds of most common
repairs'maintenance in addition
to numerous complex repairs.
More than 55,000 essential
service specifications & repair
facts, 2,800 how-Lo-do-it pictures,
diagrams/cutaways, 300 quick
check specification charts.

{ B-1504— $21.50)

Basic Car Care Tells how o
perform simple maintenance
checks, prevent or delay
breakdowns, do tune-ups, handle
basic repair jobs. Highly
illustrated with clear-as-cryvstal
photos, diagrams, and drawings.
Covers electronic ignition, diesels
and front-wheo! drives, Appendix
gives manufacturer's specifi
cations for each make and model
of domestic car by vear.
(B-1756—$19.95; B-1T56A, paper
—£13.00)

Guide To Do-It-Yourselfl
Materials Provides answers to
every do-it yourselfer's guestions
about material and supplies used
for home improvement projects.
Discusses lumber, millwork,
plywood, hardboard, siding.
plumbing. and electrical supplies
The only up-to-date reference
work that furnishes complete
information on the thousands of
standard huilding products
available today. (B-1750—3$8.95)

rk & Painting
This is the first book whose table
of contents was designed Lo
mateh the needs of the rapidly
growing do-it-vourself market, It
shows how to save time and
money by doing yvour own work
Step-hy-step illustrations, 16
pages of photographs, including
color matehing, pinstriping
techniques and custom designs.
Tells vou where to buy new or
used trim and parts and how to
install them, [B-1758—§19.95;
B:17568A, paper—=§12.95)

Truck Manual
(36th ) Over 2,800
models of trucks, vans & 4-wheel
drives—1874-1983. 2,000 cutaway
pictures, 1,500 pages of step-by-
step, easy to follow repair
instructions. A complete
reference book. Includes all
popular makes of trucks and
utility vehicles, plus the new mini
trucks. (B-1503—%27.50)
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Send your name and address with check or money order payable 1o
POPULAR MECHANICS. Mail to; Popular Mechanics, Box 1014,
Radio City Station, New York, MY, 10101

Kot Hlustrated

Auto MHanual
Car Edit. I
(1935-1953) This limited

edition shows how to restore,
repair & maintain 23 popular
models from 1935 to 1953,
Special-service-sections include
information on such systems as
automatic windowlifts,
carburetors, generators, hill
holders, ignitions, overdrives &
much more,

(B-1499—%$30.00)

Auto Repair Manual
Car Edit. IT
(1953-1961)  must for the
owner/restorer of vintage "Golden
Oldie" cars. This limited edition
shows how to restore, repair &
maintain 31 models. Special-
service-section includes
information on air conditioning,
alternators, brakes, distributors,
nonslip differentials & starting
motors, automatic transmission.
(B-1500—835.00)
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NEW EXXON UNIFLO.

A New Age of Engine Protection Has Dawned.
Imagine. One motor oil for all cars. Exxon brings
you a motor oil that can ensure super premium
protection for every car on the road today...every
gasoline, diesel, turbo, even vans and light trucks.

[t exceeds the Industry's
MOst severe protection
rating for gasoline

and diesel automobiles.
It’s also fuel-saving.

New Exxon Uniflo. 4/ 0TOR OIL
Our most advanced B

i =T

Protection ever.

EXXON

|

Quality vou can count on.
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POWER-FEED

PLANER/MOLDER
JOINTER/SANDER
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HOME ENERGY WASTERS
{Continued from page 132}

existing home is costly and difficult to
do thoroughly. A contractor uses special
equipment to blow in insulation from
holes bored in the walls. However, if
you plan to re-side your house, install-
ing rigid board insulation before apply-
ing siding is cost effective.

Insulation on the foundation of the
house, whether you have a basement,
crawl space or slab foundation, is often
overlooked. Insulation applied on the
house exterior to cover the exposed
foundation and to extend 1 ft. below
ground level is effective.

(Other energy conservation measures
for the foundation include caulking the
sill plate where the sill meets the foun-
dation blocks in a basement, and insu-
lating the header above the sill plate.

If your basement is unheated, insu-
lating the ceiling would make the floor
of the first.story much warmer, reduce
heat loss and conserve fuel. If you do
this, you must also insulate any heat or
water pipes in the basemeant.

Mai s "

The energy efficiency of your home
depends to a large extent on efficiently
operating heating and cooling systems.
In winter you should keep the thermog-
stat at B8° F. during the day and 680° F.
at night. However, the elderly, infants
and people who are ill will require
higher temperatures. A clock thermo-
stat, which automatically lowers the
heat after you're in bed and raises it
prior to your rising in the morning, aids
in your comfort and convenience. Check
radiators or registers to see that they
are free of dust and not obstructed.

If you have gas-fired heating equip-
ment have the unit cleanad evary two or
three years by a service technician.
From time to time you should check the
burmer plates to see if the unit is firing
properly, because gas ports can become
clogged with rust or dust. If you have a
furmnace, clean or replace the air filters
once a month during heating season.

If you have oil-fired equipment you
should have the sgquipment tuned-up
and its efficiency checked annually, If
the burner is not a flame retention head
burner, consider replacing it. You
should periodically inspect the bumer
for oil leaks,

Hawve your water heater—the second
largest energy consumer in the home—
drained periedically to remove built-up
sediment. Insulate the hot water pipes
and the water tank. On gas and oil
water heaters, be sure to keep insula-
tion away from the pilot light and
cdontrols, Repair faucet leaks as soon as
they occur. Finally, consider installing
flow restrictors in shower heads and
faucets. =
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SLICK SCOOTERS

(Continued from page 75)

For A New Kind Of Automatic Trans-
mission, page T0, June "84).

The pulleys have weights and
springs incorporated into them that
change the effective pulley diameter
when the speed changes. The drive
pulley, up front, is at its smallest diame-
ter when the engine is not running,
When the engine is started, the crank-
shaft spins and the weights are thrown
put from the center of the pulley. This
squeezes the pulley halves together and
the belt rides up, effectively increasing
pulley diameter. Just the opposite oc-
curs with the diameter of the belt on the
driven pulley—it gets smaller. Pulley
ratios are infinitely variable and the
operation is as smooth as silk. Yamaha's
V-belt, it should be noted, is still cou-
pled to gears which are called primary
and secondary reduction systems.

Broad luxury appeal

Both manufacturers have gone all out
10 convert more Americans 1o two-
wheel transportation. So with the new
scooters, they've gone the luxury route
instead of trying to be spartan transpor-
tation for the emerging nations of the
world. The Honda Elite, with its liguid-
cooled 124-cc four-stroke engine, even

{Flaase turn to page 138)

ure, motor scooters might be great
around-town transportation, but what
about long-distance touring trips? “"Out of
the guestion,” 1 thought, until Redwood
City, Calif., scooter dealer Gordon Myers
got me to try it for myself.

Myers' flock of intrepid scooterists
range from teen-agers to retired couples.
These enthusiasts may travel light, but
"Leave nothing at home” could be their
motto. Some find room to haul cabin-sized
tents, four-burner Coleman stoves and twao
dozen eggs on classic Vespas.

On summer weekends the Vespaphiles
eagerly tackle mountain ranges you might
be reluctant to challenge with a VB8-
powerad truck. My three-day tour with
them began with a windswept bridge
crossing of San Francisco Bay. | was never
so terrified. But, after Gordon coached me
to relax my grip on the PZ00E's short
handlebars, the wobbly tracking stopped.

Our group continued acrass California’s
board-flat San Joaguin Valley and into the
High Sierra foothills where the real revela-
tions came. The Vespa's willing two-stroke
engine pulled easily up the mountain
grades where speed was limited by lines of
straining motor homes anyway. With no
apparent loss of power from the altitude
change, the scooters soldiered right up
over the 89,624-foot Sonora Pass.

The next day we polnted our Vespas
northward down the back slope of the

The Great Scooter Trak

Motor scooters are perfect wvehicles
for slow-paced, long-distance tours.

Sierra Nevads. On this leg, where tem-
peratures rose to well over 100° F., we
heard no complaint from the scooters. But
the riders took to dipping, fully clad, in the
clear streams of Mother Lode country.

My opinion of long-distance scodter
touring? Get yourself in a slow-lane frame
of mind and enjoy the ride that's never
possible in a car—N.5.M.

WOODWORKING MACHINES

5 in 1 Combination

WITH ELECTRIC MOTDR WHIGH
DEVELOPS 3 HP.
« 34" LATHE
+10" TABLE SAW
* 11%" DISC SANDER
# 184" VERTICAL

VERY IMPORTANT

The gnty mschineg B il win

A ALL CAST IRON TABLES

B. HEAYY DUTY DESIGN

C. DEVELOPS 3 HP MOTOR

D. BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FOR ALL YOUR NEEDS . . .

CALL NOWII! FOR GIFT
Toll Free (1-800) 421-2487
IN CALIFORNIA CALL COLLECT (213) 549-0781
O visA [0 MASTERCARD [ MONEY ORDER
PLANT:

MASTER WOODCRAFT CO.
500 SPRUCE LAKE DRIVE « P.0. BOX 669
HARBOR CITY, CA 30710
{A Republic-Lagun Group)
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Low-cost logsplitter kit
splits 24” logs with a
10-ton punch!

» HEALD WOODHOG
spiits 2° log every 28
seconds . _ewary

e, 14
secands with two-stage
pump. = Hydraulic
optionsl road peckage 1 cviinder packs powerful
10-ban punch. = Sodid construction. = You bodt kit topether
at BIG labor cos!t savings. ALL PARTS and
ACCESSORIES avaieble separately. FREE color

brochure - complete details on haulers, other semi-kits
Call TOLL FREE 1-800-233-1038 (in Michigan call

Carl Heald, Inc. “**w

or Wi

Depl. N96, P.0. Box 1148, Benion Harbor, Mi 48022
GARAGE DDOR OPENERS

# Radio
== Coniroled

& Buy Factory Direct and Save

= Thousands In Usa = Fres Brochure

» Easy Homeowner Installation

& |mmedizte Shipment by UPS or PP
HELPMATE Eguipment Ca Dept PM-084, Barods, M1 49101
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Make Clocks Easily!

with Precision
Quartz Movements
M88 Thinline
Made in Japan by
the workd's largest
producer of quartz
tﬂnepieues. d
1= f:.l, M R ] |
4 ;?1-"}- | @ FF:‘EE
10:24 $4.35 | $3.95 | HANDS
PRICES INCLUDE HI'_-._.':i‘ AT MIMNIUTE
HAND, ADD 25¢ FOR SECOMD HANDS
_-'1'11 S2.00 per ofclel 1oF poslage _!. hanciling
Bk I—'('ﬂ,. You Can Make Battery
Operaled Clocks...E: . | 4 Pages
Fully II!LI trated. By Charlie Plumb
__ b9
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FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF!"

Tankless Heater Provides Endless Hot Water

. The Hughson family
_« just took 7 showers in
‘& a row — the 7th was
W as hot as the first —
8 and they're saving
hundreds on their hot
water bills too.

Tha Hughson family ol Pennsylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
used to heat your basement tank of water
is dissipated right through the walis of the

costs and energy cCONSCIOUSNESS. a New
THERMAR™ TANKLESS INSTANT HEATER
should be considered by everyone inter-

tank itself and into your storage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Instant Hol Waler Heaters

If heat losses are created by the need to
keep large volumes of water standing in a
tank, why not eliminate the tank? And,
that's just what Thermas™ has done. In its
place we have developed a tliny. super
powerful instantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A migraswitch on the unit auto-

ested in saving money and saving energy.

m“

TANKLESS

STORAGE TANK

i

AR IRP I

matically turns-an the mament hol water is Storage tanks keep  Tankless design is
needed. Then a continuous stream of large volumes of wa-  small in size, tdoesnl
delightful, sparkling hot water flows from healed ... all the  siore heated waler —
the tap for shower or wash basin. IMAGINE time Tank cycles on  but crestes il an de-
= h hot water u wanl — Be ady  ond Uows s snergy

ds muc g aler as yo a — gwen when you're  wnlil you need hat
produced in a never-ending stream as long away. Tank can slso  water. Can produce
as you need il “run oul” ol hestad

120 gallons and mars
an hourl

he ordinary Tank-Type Hot Water water when
Healer s the mast “Energy Costly™ appli-
ance in your home. In this day of rising

[ THERMAR

5 Leader in Tankless Healers
in Popular S¢lence Magazine

UL. Listed Electric
and AGA Certilied Gas Models
Thousands in Use Around the World

You'll recover the initial cosls many times
pverin fuel savings as the years pass. And,

Featured you'll enjoy a lifetime of hot water —
: Sean on Television! shower after shower after shower!

» Member — Gas Appliance ® Savings will depend upos local eant of fusi, fype ol hasi
Manulaciurer's Association Ing. wied, condiion, age and type of present hanles sauipment.

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS
USE COUPON BELOW OR CALL 1-800-228-6505

Nebraszka Residents Call 1-800-642-2508

mm‘ Johnson Power Tech
- Melrose Square
e | Greenwich, CT 06830

& America’

| would like to cut my hot water heating bills in halt! Please RUSH your FREE catalog of THERMAR™
INSTANT, TANKLESS HEATERS. Include details of the absolutely unigue 10 year guarantee and
Iifetime rebuilding aption. | understand that | am under no obligation 1o buy

Hame

Address

City State Zip

Canadian Residents send 10 56 Bamsose Ad. Swie 8 Samoion Ordano LEWINS PRATIGRS
— —— —
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SLICK SCOOTERS
(Continuwed from page 137)

boasts a heater to warm the rider’s feet.
Pegs for the passenger on this top-of-
the-line model have been refined into
fold-down floorboards. Add to this nice
little touches such as a digital speedom-
eter, a clock and pop-up headlight. The
Riva 180 sports its own luxury touches,
including an ignition keyhole that lights
up with a press of the homn button.

Nothing is ever perfect, and these
scooters do have their flaws. The top-of-
the-line models from both manufactur-
ers are heavy for their size. The Yamaha
180 is 253 pounds, the Honda Elite, 216
pounds—not as heavy as the old scoot-
ers but hefty enough to draw com-
plaints from some women who rode
them. Their weight is particularly no-
ticeable when it comes time to put the
scooters on their stands. Yamaha gets
around this by providing an extra kick-
stand for around-town use.

The cowl in the front may seem like
an excellent protective dewvice. Howev-
er, you can still feel the effects of

e

Honda Gyro trike has a
frame jointed so front end leans in turns.

sudden blasts of wind despite this.

The new scooters are comparatively
low-cost. Prices range from a low of
$398 for the Honda Spree to about
$1.400 for the Yamaha Riva 180. Both
manufacturers offer full lines of acces-
sories, including windscreens, front
and rear baskets, mudflaps, trunks and
body covers,

In England, there are scooter clubs
and in Italy, they are raced for sport. In
India and other areas of the Far East,
people on scooters vie for road space
with donkey carts and all manner of
small automobiles. Here in the United
States, motor scooters are scratching
for a toehold and a fresh start—a sort of
revival of an era past. But, with all the
new technology. the good looks, ease of
handling and low maintenance, they
may eventually appeal to a bigger audi-
ence than even their manufacturers
could have hoped for. ™
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| found a way to

PART-TIME...

SELL

MAKE FULL-TTVIE INCOME!

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

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

"About that time I got injured and ended up having to
move my family to a different area to take a job as a main-
tenance mechanic. That idea of controlling my own destiny
kept gnawing at me. By now I had five children with extra
expense of about $2.400 a year sending the oldest one to a
speech and hearing center.

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

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

YOU NEED ABSOLUTELY NO EXPERIENCE

"Now I haven't mentioned anything about Pace—I've
saved the best for last. As you know, it costs a fortune these
days for schools, hospitals, plants and other commercial
buildings to have roof contractors repair or re-do their roofs.
Pace saves them that fortune—by-passing the contractor.
The building owner uses Pace's Seamless Spray process to
apply Pace Roof Renewal Sealant right over the old roof. The
cost is so low, the proven resultz so satisfactory for such
well-known firms as General Motors, American Airlines,
Holiday Inns and hundreds more, that there is little if any
sales resistance.

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

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

earned $7,700 from

my first Pace order...plus financial
security in my own business.
1st person story by Tedd Mainwaring

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

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

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

in the ad [ read.” . .

MAIL COUPON TODAY FOR
FREE FACTS—NO OBLIGATION

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

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

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

] Pace Products Inc., Dept. PM-984 1
Quality Plaza 112th & College Blvd. l

B .0 Box 10825, Overland Park, Ks. 66210 -

. WITHOUT OBLIGATION send free material that tells how

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

l PLEASE PRINT .
MName —_—

] [

I Address =

fi

== I

l State Zip ‘.
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DO IT-YOUHSELF HOME
FIX-IT FASTENING JOBS

THERE IS NO BETTER TOOI.

THAH THE

SHOOTS A STAPLE wuerever vou'n
DRIVE A NAIL! FASTER! CHEAPER! BETTER!

Made in
America
to the
Highest
Standards
of Quality
and

Excellence.

SENDFOR e
FREE HOW-T e 8 |
BROCHURE T |
containing 4

application tips
and money-saving
ideas for home
fix-it fastening
uses of heavy-
duty staple gun ——

Available at All Leading Hardware, Home Center
and Discount Department Stores Everywhere.

271 Mayhill 5§
In Canada: 6505 Mo

CHRYSLER

{Continuead from page 71)

p.5.i.. resulting in steady-state output
figures of 142 hp and 160 lb.-ft.

Peak power is available in short
bursts for impressive acceleration,
while the steady-state levels help to
keep temperatures and pressures down
for engine longevity. This kind of power
gives the 2,600-pound four-door perfor-
mance few other sedans can match.

For those who don't want or need to
go so fast, the normally aspirated EFI
2.2 is the standard engine. [ts 99 hp at
5,600 rpm, 121 Ib.-ft. of torque at 3,200
rpm, and a base price under $9,000 put

New optiors for T-van Include three-seat
front bench and Convert-a-Bed rear bench.

the car in a position where it can
compete successfully against the Honda
Accord, Mazda 626, Peugeot 505 and
many sporty domastic four-doors. What
Chrysler has created is a two-edged
marketing weapon aimed at what it
calls the "new middle” of the car
buying public—young-minded drivers
who are looking for more than just basic
transportation. The full-tilt sport ver-
sions should list at about $14 000, or
slightly less than a fully loaded Pontiac
6000 STE or Celebrity Eurosport.

Standard transmission is a five-speed
manual with a long-legged 0.72:1 over-
drive ratic on FIFTH. A three-speed
automatic transaxle is optional and,
although it will probably be the best-
selling transmission, it adds more than
1 second to the five-speed's O-to-60
time of 8 seconds. The cars are only V&
second apart at the end of the s mile
{mid- vs. high-16s), but the five-speed
definitely feels faster.

Three different suspension setups
are available—the standard Road Tour-
ing setup, an optional Sport Handling
package and a Sport Handling II option.
All three have MacPherson struts in
front and a beam axle with coil springs,
located by trailing arms, at the rear.
Gas-pressurized front struts and rear
shocks, front and rear anti-sway bars
and quick-ratio (14:1) power-assisted
rack-and-pinion steering are used with
all three suspensions.

The Sport Handling package consists
of P195/70-R14 Goodyear Eagle GT

(Please turn to page [44)
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BUSINES

'SHARPALL

lets you

Sharpen Saws...

Shop and Garden Tools .-
forHome and Industry

NOW! use your SPARETIME to
BEAT
With Sharp-All it's easy to start your own busi-
ness. No selling is involved, no inventory. People
bring in their work you take in year round
CASH Profits and keep 90¢ out of every dollar you
earn. Work sparetime or fulltime right at home in
your garage, basement or tool shed. Work the
hours you want — FREE Book tells how to start
your own business even while working at your
regular job.

—

inflation and the high cost of living!

Big FROFITS — Plenly of business waiting for qua

Every home and business has saws and tools that need
periodic sharpening. There's plenty of business waiting for
the man who can sharpen saws, planer Knives, jointer
blades, wood chisels, scissors, pinking shears, snips,
lawnmowers, axes and other garden, shop and home tools
Sharp-All does ALL these jobs and more . . . quickly, and at a
big profit. You will be sharpening headquarters for carpenters,
builders, lumberyards, factories, home workshops and hob-
byists . . . hundreds of jobs right in your own neighborhood

liiad fman
Hed men

EARN UP TO *12 AN HOUR

. 14
| . | 1
v 1 |
1
“1: u | u | |
)

: ____I_.
|
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SEND FOR FREE FACTS TODAY!

You risk noth luﬁﬁ this offer to how
your lpl:I lﬁ::'lgﬂg almw::rmﬁmﬂ:r::

mﬁhwhﬂwﬂmmmhwlﬂr ‘._
v

on our encha
30-Day FREE Trial Offer!

Send lor | #I‘“"i
- yOUr copy ":T:E"

FREE Booklet gives full details

Our Frea Book talls
today. No
obligation th "

how to start a profit-
abla, lifetime home
sharpening business,
how wa halp you grow,

how we'll finance yvou.

FOLEY BELSAW CO.

60364 FIELD BUILDING, KANSAS CITY, MD. 64111

[URN EXTRATIME INTO
EXTRA INGOME!

— -

It's EASY To Get Started _mf: ﬁﬂﬁf sfaﬁfusf:
: e to invest thousands O
bu:lgn';;u?u: r:l:::rseﬂ. Low Cost SHARP-ALL and WTiuﬁ “m :5:
expenence in helping sicere men et B8 LCCC ! anua gives
is all you need. Fully thustr
I;jh#f gmrmpvinslmmimsﬂ ?hg:;::a?g ;P::e‘:ﬁ r::::‘jp:;u 9;::
| gt business, what 0 : :
e :ﬁhiﬁﬁificks of the trade’. And, SHARP-ALL does the kind of
i:r'e&sim job that brings Customers back time after time.

Send for FREE Book “Lifelime Security.” Do It Today!
ACT NOW!

Coupon
Brings
Full Details!

There is NO OBLIGATION and
NO SALESMAN Will Call!

Mo Obligation . . . No Salesman

60364 FIELD BLDG, TODA
! KANSAS CITY, MO. 64111 C
: Please send my FREE copy of your book :
1 n‘} "Lifetime Security” and full details on P
1 sl your 30-Day Free Trial Offer! 1
=" i
.-:_-_;’e, Fame =
I == |
1 f'%:':.; o [
:_ City = "~ State __zi'___:
LR 8 8 5 0 N N 8 0 B N &0 § B 8 &8 § 8 0B B N |



Discover All The Water You |
Will Ever Need in | e
Your BACKYARD! | ., eyt moar 2185 v

You can drill your own | tors or Michelin X4As), plus tighter

Il dh shock and spring rates.
water well an ave a The Sport Handling 11 package in-

lifetime supply of FREE | cludes 15-in. Shelby aluminum wheels
WATER! Say goodbye with low-profile P205/60R15 Eagle

. . GTs. In order to fit these fat tires, rear
to Clty water bills and suspension jounce was cut to 27 mm

city water rationing! and turning lock reduced, resulting in a
slightly choppier ride and increasing

turning radius from 35%: to 41%% fi.
CALL TDLL FREE All thres setups are relatively firm,
1 -800_821 _7700 | providing precise control and confi-
3 dence-inspiring maneuverability. They
VAN Box Eimlon: S give the driver a good feel for the road
"Call onytime inciuding Sundays

OR CLIF COUPON AND MAIL TODAY! without being punishing, but even the
Road Touring base level, "tuned to in-
city use,”” does not have the numb,

r - cushy ride of traditional American se-
| Sinew dans. These are cars you can fling
| 3655 Anderson Road 1961 around with brio and still not get into

| Opelika, Alabama 36802

L Piaies ml o Wow i Wi e serious trouble (unless you are really

Hydra-Drill prices. foolhardy).
: There are plenty of detail changes
i] e and improvements elsewhere in the
§ SREEHANE Chrysler lineup. The K-cars (Plymouth
ADDRESS S Reliant and Dodge Aries) have been
subtly restyled with new, more rounded

- taillights and grilles. This results in
slightly less drag (0.42Cd) and better
looks than the original, sgquare-rigged
K-cars. Gas-pressurized shocks on the

I
I STATE 7P | fenders, deck lids, hoods, bumpers,
: PHONE

1884 Deaghock Mg Lo

We help A B  ptlona HD suspension st i bezer
lTlElkE your ded . : = | counterbalanced (coil-spring) hood
a better place <23 Ry e e pesky hood P

. . - ol [ B
to live in. 7y LN |
With an enengy-efficient home that { : 38 1)
you customn design and a unigue
reforestation program that
“repays” the forest with 100
seediings, planted in your name.

Latest entry In Chrysler's Mercedes looka-
like contest Is restyled Dodge Arles K-car.

Since their introduction in 1981, the
E-cars have been regularly but quietly
improved, with a 17 percent increase in
power, 10 percent in torque and 20
percent in fuel economy. Of the hun-
- dreds of changes made, only a few can
be seen—Ilike the tethered fuel cap,

Send me a free fiver or 26 brochure, o

headlight flasher, revised instrument

Northem Products Log Homes, Inc. Sl Bins Backii it ther Hoce Bud s

P. O. Box 616, Dept. BGLE, Bangor, Maine 044010616 //\\ useful center console with holders for

Dealer inquires invited. (207) 5456413 EH_E | coins, cassettes or a coffee cup, plus a
Combination brochure and dealer kit $ 10, © 1984 Morthem Products Log Homes, Inc. | storage bin, ashtray, and a little cubby-

{Please turn to page 146)

144 POPULAR MECHANICS ® SEFTEMBER 1984



UNDERGROUND ¥

ANSWER BONK o HOUSEHOLD

i FLECTRICAL
WIRING

e HOW-TO0 BOOK CLUB

The Best Source for Quality, Service, and Value!

Practical Projects . . . Exciting
Ideas . . . and Time- and Money-
Saving Tools for Homeowners,
Hobbyists, and Do-Iit Yourselfers!

Select 5 Books
for Only*2*

Join Now, Get a Work Apron FREE!  .m. o o

- . [

ol T ke[RRI OCE MAKTNG THE 4 sUii A PERSONAL

WORKSHOP | "t i T s 1 EARTH STATIN
» WOOUWORK ER L BRI

3 SATELLITE TV

RECEPTHN

Y |
Ha ey
.ﬂ‘? i

"“SHARPEN
| ANVTHING 5

:_,"_H_:'[

Ha

HOME
BREWER'S

A el

List $19.95

ol e N
b % = (» \
o o i 1 A |

S
o
o vl C
1654 1324 . 1484 g ‘==
List $19.95 List $18.58 List §13.98 List $21.85 List$15.85 List $17.50 {paper) FREE Work Apron

r-------—--—-----------

7 very good reasons to join p :
the How-To Book Club Illll.g?’nm{:!, mgji‘ggmmm PA 17214 =

« Bi i Save ! j Plaass accapl my mambership in the How-To Book Club and send the 5 volumas

yuurﬁr::tgi:.nw-mm% o 75% on books sure to incranse = circked balow, plus, my FREE work apron, bifling me $2.95 plus shipping and handling I

» No-Risk Guarantee. All books retumable within 10 days lﬁﬂﬂ:ﬁ;ﬂ“'*ﬁ"“- s

without obligation prices hipping/handling) during the next 12 months, and may resign any time

* Club News Bulletins. All about current selections—mains, l m,ﬁ:" . rg) during ihe ne . ] l

atternates, extras—plus bonus offers, Comes 13 times a year

with hundreds of up-to-the-minute fitles you can pick from i 1044 1122 1128 1238 1244 1297 1321 1400 1481

Le:':hmm:th ﬂrchr_.';jlﬂ;:lanthing. ?fﬂdthﬂ Mnlniaie::]ttiun will I 1463 1484 1504 1520 1530 1537 1547 1562 1573 1574
Pped aLkomsiicay: But . .. Il Jou Wam an ARemste 1587 1601 1610 1629 1639 1648 1658 1675 1687

selection—or no books at alil—we'll follow the instructions you '

give on the reply form provided with every News Bulletin |

- Bonus Books. Immediately get a Dividend Certificate with Nama Phone

:u“;? book purchased and qualify for big discounts of B0% to i Address

» Extra Bonuses. Take advaniage of addad-value promo- ICHH'

tions, plus special discounts State

. Emﬂpﬁmf:]c Quality. All books are first-rate publisher's Vﬁ hrmﬁﬂnmm m'rnn w-mu;mmmf_fmt mmﬂm

editions selected by our Editorial Board and filled with useful, ] ™ """ " U, cumency. This order subject to accaptance by ERH

up-to-the-minute information [ T 1T r rr rrrrrrocoe 1.1 |




s, wss o 7-DAY FREE TRIAL)YS e s

N

GET TOP QUALITY STRETCH JEANS \
THAT WON'T STRETCH YOUR BUDGET

Ban Aol waistband
gives up to 2" for
axtra comfort

Roomy scoop
front pockets

Choice of 6 solid

colors Machine wash 'n’
dry wrinkle-free
fabric

m Rear patch pockets with

Sport-abouts handsome accent stitching

TRY US ON FOR SIZE...FREEI gosbﬁa and handling costs—

At last, you can have the clas- LAIR will pay the balance. All

sic jean look with the extra
comfort of stretch! These dura-
ble BIG YANK jeans are made
of 100% Celanese Fortrel®
polyester so they make every move you
do. And they machine wash n' dry wrin-
kle free. They also have the smart ﬁ%"?
of designer jeans that can sell for C

my money will be instantly
rezmdedifyi'mnutpiuasad.

TO ORDER: Circla your
inseam and write waist size in
boxes next to colors wanted.

CIRCLE INSEAM: SHORT MEDIS LONG XLONG JX00-LOMG"
(37281 (N - 0 [35-38)

mm! _'xnmmmumm“:umum

And now can wear these jeans for COLEA 4571 WIRIST SIZES [30-45]

one week FREE! If not 1007 satisfied, [Brown o

return them and owe nothing. KHAK] [

BLAIR WEAR GUARANTEE: You'll get |BLAck 02

at least a full year's normal wear, or we'll | GRAY L]

send you a new pair of jeans FREE! ;‘:me

YESI Please rush my TWO BIG - JB8D
YANK Jeans for a week's ;__-"‘"

FREE TRIAL. Then Il send just $29.95 ™= o

(%33.95 for waist sizes 44 thru 48), plus

postage and handling—or retumn them at 50 y)

my expense and owe nothing!

[] To save even more, I've enclosed my . e p

Homa L 1
payment now, plus only $1.45 toward Hame T T S

(Offer Good Oniy in Continental LJ.S.A.) Madl today to: BLAIR, WARREN, PA 16366
b - s R T T o R e Tl

$ 00
oNLY 2395

The De-2001 Deluxa Complete TVAD System packags. Inchudas the
12-toot expanded aluminum-mesh dish, the AC-2001 recedver, the
LIN-100G {100°) LKA, the single port scalar feedbarn, the mount,
matorized drive. and all the hardware and wire necassasy lor k-
stallation, Tha complete system comes packed in 3 &-Toat by 2-foot
by 2%:-1ool carion

Send lor ihe 100 page siep by stap instruction manual oniy $15.00
refundable an your order

AECERT EEEEE TUOMES EIEDD RS OTTINST  OURDOw Srveew, AEIRET aTesth TOREE SRR, WIROOT  OUepcs.  mIohEm, MReswR-

OME YEAR FACTORY WARRANTY
SARGENTS HOME SATELLITE SYSTEMS
1550 W, Chestnut 5t
Washington, PA 15301
Phone 412-222.4380

CHRYSLER

{Continwed from page 144)

hole with a door. Things you can't see
include better motor mounts, a dual
proportioning brake wvalve to reduce
rear-brake lockup, and improved shift
linkage on cars with manual transaxles.

The K-car has never been a glamor-
ous model—it's reliable family trans-
portation at a low price. The only six-
seater on the American market that lists
for under $7,000, it comes with Chrys-
ler's five-year/50,000-mile warranty.
Scheduled maintenance for the first five
years is said to add up to only $185, and
Chrysler has an outstanding quality
record. While GM recalled 1.2 million
cars last year, Ford 1.6 million, and the
Japanese imports 1.2 million, Chrysler
recalled only 7,000-odd cars!

The other new nameplate at Chrysler
is the Plymouth Caravelle—actually last
year's Chrysler E Class with a different,
more appropriate name. No one be-
lieved it was a Chrysler, since it was
identical to the Dodge 600,

New options on the popular Dodge
Caravan/Plymouth Voyager should
make these minivans even more popu-
lar, There is now a 40/60 split front
bench seat that will accommodate three
passengers. This eliminates the walk-
through featureé between the front
buckets, but increases passenger ca-
pacity o eight. A Convert-a-Bed rear
seat (see How To Customize The New
Minivans, page 88, July ‘84) is a three-
place bench that folds into a double bed.
A clever overhead console has a com-
partment for sunglasses, another for a
garage-door openar, plus two map
lights. And the important rear wiper/
washer is now standard.

Rippling performance

Performance engines and options are
spreading throughout the whole Chrys-
ler lineup. The 148-hp, 2.2-liter Turbo
engine is available on the Shalby
Charger, the Dodge Daytona, 600 and
Lancer, the "new’” Plymouth Caravelle
SE, and on just about every Chrysler—
LeBaron, LeBaron GTS, Laser, Town
and Country, and New Yorker. Come
January, it will even be offered as an
option on the Dodge Omni GLH pocket
rocket. Gas-pressurized performance
shocks and struts are available on K-
cars, Laser/Daytona, H-bodies, Shelby
Charger, Dodge 600 and Chrysler Le-
Baron series.

For those not interested in such
things, nonperformance cars with man-
ual transmissions get an upshift light
{(which Chrysler calls a Fuel Pacer).

In 1985, Chrysler dealers will be able
to offer something for everyone—per-
formance for those who demand it,
economy to those who need it, and
gquality whether you want it or not. 'M

POPULAR MECHANICS & SEPFTEMBER 1784
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=4 Prints

and Slides
from the

Kodak MP film . . . Kodak's professional motion picture (MP) film adapted for 35mm still use by Seattle FilmWorks.
With micro-fine grain and rich color saturation, its quality meets the exacting standards of Hollywood filmmakers.
And with wide exposure latitude, you don’t have to be a pro to get great everyday shots or capture special effects.
Experience remarkable versalﬂitjr Shoot in low light or bright light from ASA 200 up to ASA 1200 (with our
Ingh speed 5294® film). If you're shooting in tungsten lighting, we’ll color correct for this at no charge. And enjoy the
option of prints or slides, or both, from the same roll.

It's economical, too. We'll process your film, send you mounted slides, negatives and a new roll of film—all for
the incredibly low price of $4.60 per roll plus postage and handling. Quick, convenient mail order service . . . plus
substantial savings.

Try our introductory offer. Of course it costs us more than $2 to send this to you. But we're confident that once
you've tried the film, you'll become a regular customer. Why not see what this quality film can do for your
photography. Send in today!

“there has long been the dream of one film that cau!d produce everything.
Such a film is here now in the form of 5247: . . e s

INTROD UCTORY OFFER

[J Rush me two 20-exposure rolls of your leading KODAK MP film— Kodak 5247 (200 ASA). Enclosed is
$2.00. I'd like to be able to get color prints or slides {or both)) from the same roll and experience the

remarkable versatility of this professional quality film.

NAME
ADDRESS
CITY STATE 7P
Mail to: Seattle FilmWorks 3%
500 Third Avenue West, PO. Box C-34056
Seattle, WA 98124

We also affer slides and a free replacement roll with regular Kodacolor VR print films. Yes, slides from Kodacolor VR!
©1984 Sealtle Filniborks  Kodak 5247 and 5294 are registered irademarks of the Eastman Kodak Company, (Offer does not include processing. Process ECN-I1.  Limi of 2 rolis per customer
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FREE
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TRIAL I:'EOA?EI(I)“IQ ﬁn!pgﬁz HINTS

u
BEFORE YOU BUY AIDS
SPECIAL OFFER TO READERS OF POPULAR MECHANICS FROM
"
~ . BEHIND_| | CUSTOM IN-THE-EAR AIDS )
EEBF-HH * Made for  Model 180-A

f ur ear &
Model 270 hwaaring loss
| [nconspicuous e
|+ Comiortable High
» High/Low Range technology

519950 || $29950

GET QUALITY HEARING AIDS AT AMAZINGLY LOW PRICES BECAUSE WE SELL
DIRECT BY MAIL = YOU PAY NO DEALER MARK-UPS OR COMMISSIONS

FOR FREE INFORMATION AND HEARING LOSS

;"‘.‘.".“;,;"_"‘" S QUESTIONNAIRE, CALL
1/800/323-1212*

TOLL FREE

Sl wih oo A6 o your o, *llinois Residents please use coupon.

atisfied with the Ald of your chaizs.

YEAR WARRANTY [l —— —— i -
|LLﬂ".l’D HEARING AID CORP. * 128 Kishwaukee St. * P.O. Box 1645

fon yoar macasty an o Heideg KN | pockford, IL 61110 Dept. PME

TORTTUIITYSVI | Piessosond mo FREE Liwatur andlowPrices | (et il
WILL VISIT YOU M wiLL vism ]
We promise no sabeaman will | s ;
evar visll you. I AShE I
e e Iy
LLOYD'S WE EVEN PAY THE POSTAGE ., . Just tape or paste this Postage-Paid labei to
TRUST THE m:-f:gﬂiniﬂunvclape NE‘EEr_N_“EE'r_'d_GEEEEE'EQd —— Sturing a soaker hose between uses 15
CUSTOMER | Dept. PM2 O POSTAGE NECTSSARY easy with a % % 10 % 30-in. piece of
I "U‘:"I';:E"q;:r‘;}f scrap plywood, The storage panel

shown has -in-wide > 3-in.-long
noiches on opposite sides at opposite
ends 1o hold the inlet and outlet of the
hose. A hole at one comer lets you hang
the panel.—Jfohn F, Dinges

sndng s %o | IBUSINESS REPLY LA BEL I
! ]

FHET CLASE PERRGT Mp 189N, ROCKFOED, ILLINCIE

POSTAGE WiLL BE PAID BY ADDRESSEE —

m.emhcmsi.ﬁ 4

|
e 1 raaired win'ae. | | LLOYD Hearing Aid Corporation —i
mﬂﬁé'ﬂz“f.:?mm | 128 Kishwaukee 5t. _| Switch inhibitor
o rwicu drs hos 91| P-O- Box 1645 s
ook e W Rockford, IL 61110 E— |
L B, g =Y /.- vy oy = '
- W
FAMAZING Sy MEED A NEW CAR?
SCIENTIFIC and ELECTRONIC “ ‘_,‘;_'_. -"'
an s E?Oﬁ;t:;::gum- Own and drive any model for as low as
flors. LASERS for weapons, cutting, bunning, cloud writing, $200.00
o WS o Hh et AVAILABLE IN EVERY STATE!
Unlimited Invantory
v ﬂﬁmﬁémﬁﬁﬂmiﬂ CARS, BOATS, 4xd's, VANS AND MORE!!!) ,
. telaphones, miruson deteclion, nature istening. Vehicles seized and confiscated by the U S Dr
CHEMIF"!.‘:LFS;:F;;:MS unmmz:mnm Enlur\mlll'rvum .i.wm:'r lén :wtd';prm.r Pubilg !I::ugr
SOMAL PROTE BAFETY personal use of profil (Save or Make Thousands) - ) .
msa a:al»:mu:n for catalog of pkans, kits and complet- To: arder. your Baken Calalogs: Send §10:00 Check or Some b"."t.l':l'[l‘..l‘ies that control space heat-
INFORMATION UNLIMITED. INC. Money Order to: ers, refrigerators and other appliances
P.0. Box 716, Dept. M8 AUTOMANMIA DIST should be left in one position and not
Amherst, N. H. 03031 &6 Broadway / Box 133 disturbed by house guests or family
- ——— Mi‘:ﬂ”%;u:h 01906 e - members. Taping these switches
- y = makes it inconvenient to flip them the

few times it is necessary. Just install a

= U-shaped pipe clamp over the switch as

L'?Dk for our Car CEIFE' Guide a caution signal, Use the plate screws to
in the October 1984 issue hold the clamp.—Fred Haitz |
e R —————
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Start your own money making husiness! (f

Make up 1012 an hour-
gven while learning! 7.z

Get into this booming high-profit business that’s
Easy to learn — Easy to do — Easy on You!

Mever before have money-making opportunities been so No EXtr? |nciuded With Your
great for qualified Locksmiths, Mow lucrative regulsr ':ﬂ.:tf Lacksmith Training
lock and key business has multiplied a thousandfold as 1 I BURGLAR
millions seak more protection against zooming crime. ALARM
Yet there's only one Lockamith for every 17,000 people! and BECUBITY

Start Collecting CASH PROFITS Right Away T
You're "in business  ready 1o earn 35 to 512 50 an hour l:.aun.';.".-.ga ;:f;e.:.s
a lew days afler you begin Foley - Belsaw's shorcut Burglar, Hoid-Up
training Take advantage of todays unprecedented op- ang Firg Ajarm
portunities i locksmithin tor  year - round EXTRA et M Bl
a ¥ statiation Thes
INCOME in spar@ ume — or fullime in a high-profit waluable and
business of your own Hundreds we've raned have done
it So can YOU! All tools plus professional Key Machine

Rimahy InEEFRCTiOr
includes all special laais ano
suppl=as. ONLY Foley-Balsaw oflarg

given you wilth course, These plus practice matenals ang Such BXlEnsove Lrarming in this
equipment, plus simple, illustrated lessons, plus expert Su repialy sxpanding lield ak 8 part of
pervision, plus business-building guidance will enable yuouir.Lockgmih trining
¥ou o KEEP THE MONEY COMING IN! |deal for retire- ADVAMCED Locksmithing!
ment — goaod jobs, 100 How to change combinations, In- ,'
| i fe. ¥ it
SEND FOR EXCITING FACTS—No Obligation Gl W Sacrice i Y A = Ty
Descower what's in Locksmihing for you — how Foley-Balsas's Mastar You learn-by-doing on the locks ' Y B
LoGksmith-approwved Bainng Can give you the skill you can depénd an that we supply. You'll find [t = |
b EARMN MORE — EMJCY LIFE MORE f“;matrnl and highly profitable
work
Hundreds of Foley-Belsaw trained men 1&“1 ¥ P :L-L SPEC:J:L ETﬂﬂl,fc .
; ; D EQUIPMENT INCLUDED!
have succeeded in this fascinatin 2 - - ..,«-au iy
NO RE S\ ST %
o , 3 . - - £
and highly profitable field. . . ' T sy bt .

‘
“Before envalling | checked
atbar comrses and alie aoked
for advice from reveral

dockimihy ra L ']"Bf_'r
all yaid yours way reps
and bay the mast

tend far
genails!

THIS PRO KEY S, e -
MACHINE IS Sl P Mo

ity YOURS TO KEEP! & it ervan £ o
T aluways Find out all about it! Send for FREE Facts TODAY! ‘-x‘\»\
::m:m‘ =:_bn'n ” Just fill in and mail coupon below (or HHSH o~
simess for mys send card) to ve full informatio
il vad detts by returm mat. O 17 roDAYy COUPON! ?H*;?fﬂﬁi‘.:%f‘,‘lfﬁ?'[{"ﬂﬁ
i There is N OBLIGATION and NO SALESMAN Will Call—gver!

FOLEY-BELSAW INSTITUTE
10533 FIELD BUILDING
KANSAS CITY, MISSOURI 64111
[_] YES, please send ma the FREE booket that
giwes full details about startimg my own business in
Locksmithing | understand there is no obligation

and that no salesman will call l

David Fairbrother—Dave’s Lockimith Service I HIISH w“m" Tonlf
Milwaukee, Wiscoasin 53209 FOR THIS FACT-FILLED

1 opened my own business, spare I
time, seven months after | enrolled and
made a profit of $329 for the first week ™

- B A -'}chnjl Lirtleron, Colorado I mm'
-]

“Mo more hard, nasty work for me Tells how you quickly
Mow | have my own business and wilth l train 1“# :‘"' own o
hardly any effort | average around 550 in 2 praftatis Sparetime

| R R T SR VEEY.

Address

Felliw i
a day, Thanks for my new start in life."” LI . o

Sam Walker Prichard, Alabama your awn PLUS compiete

:.“;::;:;' 15 Wby
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Earn extra income! Make beautiful gitis' En.
joy & fun and rewarding hobby!
Owr free 68 page catalog contamns hundrads af
lems all & the lowes] phces ever' ‘We offer a
wide ranga of quality products including
= Clockmaking and repair componenis
® Furniture and clock kits = Music movemeants
= Wood toy paris and plans = Lamp paris
sForslner cutling bils = Unigue linished clocks
and much, much mare!

TOLL-FREE
1-800-KLOCKIT

(556.2548)  mum
W ... . DEPT.PM94 PO BOX 542
KLOCKIT Laxe GENEVA, Wi 53147
TS

ADOHESS

ATV STATE

r&ai your “FREE" brochure on ¥ ‘

: EASY WOOD FINISHING !

-

that will wear off. Watco Danish Oil is ideal
for furniture, antiques, panaling, cabinels,

l dears,
blocks

Choose from 8 beautiful finishas .
and Medium, Dark, and Black Walnui shades,
l and Cherry, Goldan Oak, Frullwood, and I

Send today for “FREE" color booklel "HOW

1o Bea

your nearest Watco distribulor.

WATCO-DENNIS CORP.,
I Santa Monica, Calif. 20404

MName
Street
l City
l State

-

| With WATCO ::

B ﬁ;, = S

DANISH OIL FINISH :

-ﬁ_? Youll be amazed al how |

easy it is o finish wood § |
beautifully with waqml |
Danish i, Waleco glves [
wood that natural hanl:l-l
fubbed look with long-
lasting durability, And ba-
cause Watco Is IN the
wood . . nol on it like tem: I
porary surface coat-
Ings. . .thare IS no finish

and trimwork, I's also safe for butcher I
. culting boards, and children’s toys
MNatural,

utifully Finish Wood” and the name of
Pibd-34 l
1756-22nd 51,

Zip
Z2TAATO-4TE1 » B29-2226

| CALL TOLLFREE.. Today!
_"\Be an ELECTRICIAN

St Bin, NEalag i
viewrs Semd far FREE FACTS

-

L0 ST
B e e
--—.I,L, IGS IS Cenips, Scranion PR 1BSTS

=T

HYDRAULIC JACK REPAIRS

A Busness of youl own

‘Eam whdie you mam # Sormd Mdors o et 5 Gaal

siabona irucang rms pic need sehecrg. We show sou

HEW Star spare bme = your basement oo garnge Big | |

NPTy AT PR :
Wedn For nidoer No P and her Bores ohern

HYDRAULIC JACK INC

& \GF P.0.BOX 18, ACCORD, NY 12404

COMBINED JOINTER-THICKNESS

PLANER with a 5-year FREE warranty

you probably will never need -

The REX 2000 is one of the finest combination |
woodworking machines made today and it's priced

below competition. With over 40 years of “Old-
World” manufacturing excellence you are assured
& machina that is inspected and tested then rein-
spactad and retested to ensure balance, smooth
operation and unexcelled accuracy. The EMCO
REX 2000 will stand up to years of cabinet making.
reamodeling or any woodworking and we stand
behind each unit with the most comprehensive
buyer protection plan available in shop tools today!

The ONLY combined Jointer-Thickness Planer with:
# 30-day Free Trial = Liletime Mainlenance Program

Call or write for FREE brochure and price list.

1-800-521-8289

In Ohio 614/445-8382

emco:-UsA

- 1
3 LA
YEAR - -
/ WARRANTY REX
e 2000
Dept. PM-94R = 2080 Fairwood Avenue
™ P.O. Box 07785 = Columbus, Ohio 43207

; < G

'SSI PO BOX 3400, Ontario, California|
91761

Coantity P
2078 @ 514.95 .
WESK-1 # $18.85
Trﬁ;ﬂ_u-hmﬂmldge & Handing Sz2.00

CaMomia Residerits add &% Sakes Tax

| TOTAL DUE

[Sond ma kroe cataiog with Bonus Offer
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NEW BREAKTHROUGH

DESIGN INSTANTLY ADJUSTS
TO PIPES, BOLTS & NUTS.

RAQ

GRIPS LIKE A VISE
EASY TO USE AND
SELF-ADJUSTING

WITH RATCHET- ACTION.

IU's non-Slip Giep lurns ppes.
muts and Bolls (even badly
chewed nuts and bolis) from
3B b 1-a i, TRAG
MASTER GRIP FEplaces visa
grips. lock:joint pliers, ppe
wrenches, channel locks and
crescent wrenchas Their lough, drop
forged, heat-treated sleel construction
makes these wienches ideal 10 use. Call
Q PRODUCTS Today!  OW ONLY

ws s3ges 514,99

GALL NDW  (KS) 1-B00-332-0274-371-1000
TOLL-FREE: {OTHER) 1-800-255-0390-371- 1001
H __ Master-Grips a1 $14.95 ea. plus $3.00

1 84 fof postage and handling. . Check or money

]
I

: order enclosed. Mastercard VISA :..
}hn:tﬂu. Exp. :
e :
:Adchu Phone :
:Cil\r State Zip :
I

|

Geodesic Home

Kits.

Affordable. Highly Efficient.
Ready to Assemble.

A Monterey Dome = the home lor al seasons
and climates. A home that & easy fo afford and
simple io build. Save up to 8% on building costs
and 5% on utilities.

Engirwered in kit form for the novice. first time
builder, Ready to assemble, wath all paris precut,
predrilled, color coded and lghtweight

Available in sizes from under 700 to over 3500
square feet with unbmited floor plan deas. Prices
slart at $3995.

Send today for Monterey Domes 100 page
color Catalog & Plans Book of afiordable kit
homes, $6.00,

I_ﬂ Yis, | want o begln my Monterey Domes expari- I
ence. Please wend my 100 page copy of Moalsrey
I Diomes Cajoleg & Plams Book Enclosed is $6.08.

D Also, pleass send me the Mosterey Domes Bosic
I Home Assembh: Moneosl lor an sdditional §5.00.
| e
I CitySaate/ Tip

_- Send to: MONTEREY DOMES
TR
1760 Chicago Ave.
MONTERY DOWMES

Riverside, Calif. 92517

h_----_____d
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Learn professional
contracting techniques at
home ia'vnur spare time
with NRI's new Building

Construction Course. .«

years, this country will 8 3=
need 18 million s <
new homes... 4f B

and the

contractors to
build them. Right now, there's
heavy demand for remodeling and
renovation experts. And NRI can
get you ready.. .teach you every-
thing vou need to know, get you
ready for management and super-
visory jobs, even your own business.

construction to building actual
framing sections. Lessons and proj-
ects are coordinated with a con-
temporary energy-efficient home
designed especially for NRI. You

Learn to Read Plans, keep these plans to build your own
Estimate Costs home or select from more than 50
We start you right at the begin-  low-cost optional plans.
ning, with key lessons on site selec- Includes Regional Seminar

tion and planning. Then, you learn
to lay out a home, read blueprints,
and estimate costs accurately. Work-
ing with a complete set of plans
for an NRI energy-efficient home,
you get experience in every stage
of construction.
Learn Professional Secrets
You're trained to work with all
the trades. You learn the basics of
carpentry, masonry work, electricity,
plumbing and heating, and more,
And because you know what it takes
to do the job, you know what to lock
for when supervising and inspecting.
Training Built Around
Energy-Efficient Home
You learn better because NRI
training is practical training. You
get over 100 action projects from

As an exclusive service, grad-
uates may participate in optional
owner/builder seminar. You'll get
expert advice on local building
codes and conditions, meet
builders, learn more about energy
efficiency, receive tips on financing.
There'll be demonstrations, insider
info on remodeling, hands-on
programs to take partin.

Send for Free
Full-Color Catalog

Get all the facts on this big new
opportunity. Send the coupon for
your free copy of NRI's Building
Construction Catalog. Now is the
time to build a future for yourself!

If coupon has been removed, write
to NRI Schools, 3939 Wisconsin Ave-
nue, Washington, D.C. 20016-9973.

Please ash me ] Buikding Construction

the one free [ A Conditioning Riefrigeration
catalog | have & Hoating Courses with Solar
checked | Technoliogy

m [ Automotve Mechaniks
obligation [ Senall Enggne Service & Repair

DElltH:qu:\d.rrmﬁ-m.im'-g

[ CHCommunications

DEI:JCWT"-' Adio Video Een"nuu

[ Comgpuser Electronics Including
Microomgnsen

[ kndusirial Elaceonics
[ Data Communkasions
[ Inchusirial Contrel & Rebeotics

All camier courses appeoved under Gl Bl
[ Chiech for details

NHI Schools

McCaraa-Hill Consnuirg
Echscation Center

JE Wisconsin Averue

Washirgpon, DC 200069971

Mamer

{Phaase pring A

i

Coy State: Zp
Accredited by the Accrediting Commissiem, of the National Horme Saudy Council

E

L_________-

i51



New Indoor-Outdoor Electric 3-Wheeler!
Free Garden Cart/Trailer Offer—Valued over $200.

1'r‘*r-"b-rlh..

o J'
. Ly
"r“, ;

eﬁ o- “L‘.E)

One Himl ﬂpenﬂinn-—ﬂnr Ditterential Drive rF':ease send me the free 16-Page Full
Rascal Rover, the NEW ALUMINUM ELECTRIC BIKE that is | Color Electric Mobility Catalog and
different and saler. IU's 50 easy 1o handie, you control on, IEFI:EE Garden CartTrailer Ofler in
off Tgmarﬂ_ reversa, speed, and steering with just ONE IEITE{H for a limited time.
HAND!

Use RASCAL ROVER indoors as wedl as outdoors. Share |
your brke ride with the children, travel to the store, or take { Name
it 1o your favorite fishing hole. Tame tough terrain and climb ! Address

steap hills. Fits in most car trunks. Recharges overnight for 1 gty
penmes Slate i
Medicare Reimbursement Available on MOST Models. | ——————————

Call toll-free , . . 1-800-662-4548 for FREE 16-Page Color | —eehene '
Catalog and Special Free Trajler offer. Or mail Coupon to the | Electric Mobility Corp., Dept. 1196
nght | 591 Mantua Bivd., Sewell, N.J. 0BOS0

REAL SWITCHBLAD
PUSH BUTTON « SNAP! &

.BALL POINT PEN!
FLIPS OPEN AND LOCKS!

- L Looks and wmtaéuﬂ
like a HEM. S‘WITCHHLADE I's INCREDIBL
line point ball poini pen. Quality metal consinuc-
Hon TeJr|11!c pifl. mowed, :]'lch%;ln;&n ul'u?clf if's
patenied Two lr u\:r:n!q: plus posi.

£ - 3 bor only 10, postpaid.
SWITEH!LHDE EUHH %2.95 + .50 post.

Fool your friends! Movel and useful Push button

comb bigoe springs open. 97 overall length with
locking device 3 lor "0, posipaid.

STOMNE SALES e v

PO BOX 208 « CHICAGD, IL B0E35

BUILD THIS TRAILER KIT
Bed 7815

= 16°. For parsona! Use or Hesals. Heavy duty
slael phecul. TOOD b
axies, Guarantead. Hawl

hay, cars, tractor,

g , eie. Send $3.00
i for g, parts cle-
= kg and prces

ETFIMLEFI HMC.ER 121?.'9 Mo. Jeﬂarsun

ueITTE LT

ENDS WOOD SPLITTING DRUDGERY

| Mew low cost COMPACT MODEL with trailer type wheels

and hitch coupler for farmers, camps, cottagers.
10 ton ram, 2 cycles per min,, splits
logs 25" x 18~ Also avail-
able for B wheels for
trunk transport.

For details write:

Pigua Enginascing, inc., Degt. Fi4-G4 Box 535 Figws, 0. 4538
ﬂ

124-Poge Equipment

FREE! &0

* WYDRMILICS = PUMPFS » WINCHES
« GERERATCES » SPRAYING DQUIPMENT
= WELDERS & ENGINES » MOTORY = HORMS

SURPLUS CENTER
BOX BE20%-F  Linceln, NE B30T
CALL TOLL FRON Bl T18-BAST

Free Handcraft Booklet™
Makes alfractive, durable arl objecls
with Owrham's Rock Hard Waler Pulty

‘; Mold. carve, scwlpl, meodel or cast b
=3 Mol flammable, tomc or pomonous. Mo
gl firing meeded. For free handcrafl
i . booklet, semd long, slamped, sell
i g_}i addressed envelope [0 Durbam, Boa

- BO4-PM, Des Moines, lowa 50304

Build Your Dwn Sﬁ.HDBLﬁSTER

B u i 14000 paw Froust memcamsg rush sl pared oems sty paris, i g
oy T R E TPl pOTLATEE W SRR el 0 [P B @ DA 1 O e
I [ Tl NIyl ] 1 B R e pegriere malinals Bempis
WD by N s Fulurs i B SRt B W enger oo @ poseetcl § oyl sngre 4
P COETAEE SomDenaton ho Do e Tac e g
For Ay Cavs Nol Lisled Juulnqwm e s -
§110 - —— e g L
. Berd §15 10 phas £4 00 ransing 12 g— — ==

DESGN PUBILICATROMS

Over 100,000 satisfied customers woridwide.

ALL WEATHER

L Falcon,
i Emvan i || uwo ao sea
Eschy kit macludes four ball joifts, 2 tia rod ands, lr-'
s lower e e busnings, s ki frvs  ll | 8 DOWERFUL

‘ H‘-ﬂm

Earier Auta Products oflers & compiste selection of
resioretion parts snd supplies lor all cars dating
1837-T8.

all or write for gur fres catalog of 1000's of parts or

Now Only $8.00

Ty

SR 10 YR WARRANTEE

send payment and we wil ship your order to you il | § 5% e e reiay T o e e e e ey
FAST, with satisfaction gusrantesd. We've baen mmm'w;:m?wgmmbmum

supplying fellow colleciors with quality and valus

since 1960. EQR INFO. CALL (201) 334-9575

so |

Kanter Auto Products

- nces M ¥E
l-\.lwllﬂ“ - L TG Sonergd i
'vn:-.bdln.xlwhrﬂnm ¥ 1hasy e 0 D08 .
IP'. -u'\r' w4500 i cover Falndin -Dﬂﬂ.lul
roared Akl Ir-lmm

1t§wlw~u 1Hnw

Most Cars
1937-78

e Do I.Inl'-lﬂ HJ. ITIH_
L 7 7 '’ ' B ;B 0 |

76 Monroe St., Boonton,

MJ 07005 m

152

BASEMENT T

FLUSHES UP To Sewer ar

No Digging Up Flosrs—Iinstalls Easy,
Write McPherson, Inc.,

Box 15133  Tampa, Florida

BE AN EXPERT IN
CARPET LAYING

WRITE TODAY FOR FREE SNFORMATION]

w Crafts Imt. 300 Dawson, Camartiio, Ca v

2

Big opporiunidies Bg pro
s Earm guickly Full o
garl e Lean a1 home
I's easy D oreal jobs A
Tools — Materials Sup
phied. State ol NJ Approv
ed Send Name and aideess
ior FREE DBoak N
Lalevman will call

Locksmithong Instibete, Dept 110-094

1800 Cardmad Derap Litthe Faly, M) BT42

GET INTO
DRAFTING

wnce nesded

LEARN DRAFTIHG AT HOME!

HALME
ADORESE
CITEITATE: 1P

HOATH AMERICAN SCHOOL OF DRAFTING, Dapl. PSS,
000 Campus e Nawport Basch, CA 97880

. S S A . S . S G S S .
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Free Tool Catalog!

Hew HOME WORKSHOPPER catmog
contsng hundeeds of lods and Dol ki
walkars bor e home harclymen. hobiyist
& dted-pourseller. Includes many Fard-
tobng wois nol mackly avalable see-

THIS 8. llu.l.
Phoani, AZ B5040
(602) PBE-B241
Kam#
City T

e —— |

introgiycing TERRA-JET Goss  Goas
Evarywhuenp or Work, Fun and Recrpaton
Faturas Inclijcs
& Four 'Whos! Dirvs
& Body & Frame: Shesl
w1 Oyl 4 Smoke. 16 HFP
Engirs
& Ampfubious. Flioats weh
throe: peophe
e For Complets inlo. &
o Epchures, sl
BT Send $2.00
TeiTa-Jol Erdarpias ne
PO Bex B8, inra Louissang
SLTaT (S04 £02-T245
Dieales induires irvded

Do

Free catalog of over
600 fiendishly
mgtn ious

devices.

Our extraordinary tools are
made to do the job right. savrrrn |

Send me Brockitone's FREE
B8-page ool catslog.

Name
Afddress
Cty
Slate Fiis)

Brookstone

70 Wose Farm Road, Depl. 115654
Petorbarough, New Hampshes (458

~ MAKE MONEY FIXING-

SMAIJ. ENGINES =i |

'.""’ﬁ: Tralm ut hoenn In spars Bme. Hundrods af
ordinary machines rely on small
shgingl—|own mowerd, chain $aws,
nowmobiled. outbosrds. mopeds,
minibeices, rotoiliers, aad more. They
veak direm N minor mpdirs

7 Mason& Sullivan Ty
YOUR BEST
CLOCKBUILDING
SOURCE - &g

any skill eval

= Plans. hardware, flal
Iurnbear

& W German mowve-
mants with 36-month
guaranias

& Widest selection of
competithvaly priced
quality quartz
MOVEmens

* Sold beass disls,

= Tools, books

* Customer service o
help your project go
smoathly

No matier what your
clockbudding nesds,
come (o Masan &
Suliivan first. We wanl
you o be a great
clockbuiider oo
O Send $2.00 to recesss
A ore year subscription
19 our S6-page color
chockbuidng supply
calague Incheas
clock ks, diats,
MOVESTETIS. Wil
instrumants, handware,

Bl oo Corm Niuman powered E » ﬁfﬂiwﬂ Shaw you wihat 1o 0o, haw Ioois, Boaks, Bhd
. CHPW) The TC :
cherpiltifiebinghis Engins. Tools, Exulpment incladed. We s your .
e PpOTy Mo g weices; phus compiets bool i You keam servicing. repair, m’mlm MAME
nance. Al you do if all on ﬁ'ﬂ wath in your
yond $1500 1 ET. CYCLE hesic W w1 4 | | ADDRESS
Reinfall AL —_— — — - — — —— — —
43—} Tty Aerme 3. W, Srhulﬂlﬂlllﬁﬂhlﬂl |-F FRORI
b, AoaAA, Canaca TES A8 i I N Bicramen P TBSTE Bu, Dopl. : ciTY STATE Z'IP
[}
| ] Drame oo cMason &
| “Fine Clockmakers 84T
i I thl Dept. 1133, W, Yarmowlh, Cape Cod. MA 02673
| City Siate Lig

e e e e e e e s ]|

Pc:}r Fl::r Your Hobby! @

MIWM

- T

i _...:-_-_.r__. e L
Sangitive deteciors locale the Call Toll Fras:
rare and valuable for fun and 1-800-547-6811

prolit, $90.95 & up! WHITE'S ELECTAONICS
Dagt. PA-4 Sweat Homae, OR §T386

BATTERY
TESTER

A MUET FOR EVERY

"%6.95 =

BATTEAY USER  PLUSSISD altn i
= Pockel Size lor Home, HANDLING - TS
Mo, Travel Sand check or money ordar 1o

= Test8Y Reclangular
15 ¥-AAA C 0, and
Button Batberes

BML PRODUCTS
F O Box 39636, Dept P
Lios Angeles. CA 90039

OIL FILLER EXTENSION
extendo

Halps provand el spilla s
wnging and drivessy

Ms toads nesdied jo install
Aarmanhi @llachad bo anging
Sl CanairUCEDn

Pyt panding
Mlacie in U B.A.

e Ferauas:

D AT .ll:l:J W

.:uﬁ SLIN  CLOERIDELE  CRMLLAS
FoaOH T T LHCELN

* Goa Fordl. Lincoln, sad Miroery modeil may higuire

&7 BESERRON of HaE FUnning irom o4l G 1o oo Eumralon

Plagsa sen0 ma-chrome: . biack Exisnde-Tubei & B 55 as
Enclosed is & chack or money orded for §

of charge o my Tvisa MG Ez. Date

Card Mo e
MAME . s —
ADDAESS .

GITY STATE ZIF

Rockford Enterprises, Inc.

10388 Narthiand DOr. - Rockiord, MI 480341-E18E65-4451
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Introducing SUPERLIFT

The I'm Alright-Jack

Now change o Hat tire quickly and easily
mud orsnow
rjack.

This new Air Jack allows you to change a flat tire
anywhere. All you do is position it under your car, connect
turn on the motor and in
less than 14 seconds it inflates and lifts your car,

Constructed with a one way valve that locks the air in
until its manually released. No tools are required and when

anytime, anywhere. . . onsa
with SUPERLIFT the inflotable o

the hose Lo your exhaust pipe .

deflated it folds to a compact 10° ¥ 9" x 5" size.

SUPERLIFT. . . the no hassle
mrtmtuhnngenllul

[
— B
Getting stuck is no longer a prnh-
lem. Even if your vehicle is bogged down in .
mud, sand or snow all you do Issimply jack it
up with SUPERLIFT and push your car side- @
Ways until it's clear of the rut,

GUARANTEED FOR 1 YEAR B

g INSIDE TRACK 125 Armstrong Rd..
—_— oy

1 DAY FREE TRIAL
AEEEEEREREERR
ORDER NOW TOLL FREE
s 1-800-621-1203
1-800-942-2835 (In lllinois)

Choose Moded «5047 for compacts andimports
ar «50%4 for full sie Amencan cars
Eirher mogel only S89-** gach plus S8 shipping
and hangling. Vermont resigents and sales [ay

Charge to Master Card, Visa, American Express
OF send chack to:

wc DesPlaines, 111, 60018

Allow 20 WREKS Qefnaly Pi-1




NEW 24" inch
3-Speed

BAND

SAW

FREE TFIIHL
Now, ..1 pro-size, band saw priced ful the home shop!
Hig -in. throat easily handies large scroflwork,
mmplta curves, 4 x 8 sheets. 9-in. vertical cut makes it
easy 1o resaw valuable hardwoods, Ball beanng

construction, Easy Terms, Send {or complete facts |

roday!
Phone Toll Free 1-800-824-THRS Oper, 841

" Woodmaster, Depl. SPIB

= 1849 Terrace, Kansas Uity, Mo, §4108

| S0

| please send me the FREE BOOW Ihal gives full detalls
| Mame

| Address I

:_ City/Stale — 2

Full-Size TRADITIONAL
€ ROCKING
® "HORSE

"PLAN

gam, Brifig back the
g ol ehila
Bond UsNg Oud
lell-sioe piaad Aoi
fagenaE Aogkng Hpsse

< and "e:rl
SOREE dre

g T
sy 10 ld —body |
FE shiged guing Hel
Dpivid Foe Paaimgm gihln angd
shaprd R detabie salety  Use
e Of ity ieilanie Saidwnod —

Plan No. 121 $10.75

CATALDG i B9 resEmEIE b L
1804l full-size praf T
tarniture plans-32.00 |  FuRMITURE DESIGNS, Dapt. =roe

! L — TS Sherman A, Evamvtes. 1L SIWA

Full S:IZE‘ Plans

kel ekl This Foll Top Dask
B = I ond &f Gir
furniturs plans, It I8

Goodpbank ks & thri Tallow whio [Uil Mo 16
mlﬂ‘l.. This cute guy 4 sctually a bank and is 10" l..lll
@Bank Plan - 329 33,00, Pan with ayes and nose 3450
DOuwr Rocking Horsse feafures & soft saddie and Niow Iﬂp
mane. Easlly made of pine with basc tools, 36" x 25,
Kit avallabie containing fosm, mane, ¥yes, fings, sie.
Horss Pian - 245 §7.00 Accewory Wit - HAK $5.98
This collsction of five toy wehicles will maks any child
Fappy . Meges of phne thay gre aaslly bulit with hand or
power tools. The trakler truck ks 18" long and 7* tall.
B Toy Vehb - LD 0.8

at Marms Traln speils oul your childs nama in
I" Ll“‘“lﬂrl-.. Cﬁﬂ'\bﬂli fullsiré slphabt-sl IAciuded,
Mama Traln Man - +3.58

T.'-I‘I‘-IHII $1.08 - Fres with pians. Pone (B186) “Mlll
Wia scoept Viss & Masier Chargs orders if owver §15.00

1.C Box 190, Deer Park, NY 11729

ARMOR De

#® Portable [fits In car ]I
e Medicare approved l
® Battery operated
RIDE everywhersa with
Ease & Comfort: home,
storas, parks, church!
Full Guarantea....Write:
Struck Co. Dept: PM345
Cadarburg, Wi. 53012 o
i g — P s AL W PR

ﬂurm vouR own JET HELICOPTER
EASY TO FLY-— INENPENEIVE TO BUILDY
o, = Carvies one peerson-pus
._-\-H-\"."'-\.'\-. ® Sempn hand bl assambly

= Lises iow-cos] funl

PLANG —compirtaly dusttaiid: 39,00

HELICOFTER EXFERIMENTER'S
Im
Filiscl with dsts, et

for it rodaryewing mupu p-.p Oaly  88.00
BOTH ABOVE BOOKS:  only 51500

; P.O. Box 16488
HEL (i Ballimors, MD 21217
AP .
" I = c. mmsm}-_?rﬁssu-
GRINDERS. | LATHE

CATALCES $1.00 Precianch

Tosols, Inch ar Mstric

-\lur-!unl Brais, Stewl
mlll Sraewn,,

Sarwy, Corllets
'I{?'JL D'-T-‘J.I.K- .00

PLIRSING MILLING 3"““'-' Moad
DRILLING, THELAT NG Wm
BORING, DINIDEND

IMBTAMNT AaDHEBIVE
AND HOUSEMOLD REFARIR KIT
L] EROCNNLEY N BECDADGL. BDETE M6 PNT IF T 17D DN YRR NN )

SEF, VR EM GOSN O CEGMICE. VINTL 1D DOODEDRTEE. BN T ML W

MNER . MIPEENE. (N SO GRNAD E WITENT. CHNPLETD NUTH GWY TO WE

INSTREETIONE, 1 TWAL OF MEEPVEE, L TELIRENE. T WY O DEE, =0y
SUARAMNTEED

COMPLETE KIT ®10.00 (M1 AN DALIF REEINENTS M0 AT

M.A.P., PO BOX 2180, STAT WALLEY, Ch. 93043

\INTRODDLTORY OFFER! J KITS FOR #25.00 J

BARTLETT
FLYING SAGOCER-
Ultra light hovercraft
% by ordinary
- lawn mower engine-easy

h# m__-. te build-fun to flv-com-

plete plans, kit brochure
and supply sources $&.(6-
e ﬂ"

Hunu:.r Back Guarantes.

i i

HLL?H:HDALE WA 98383

Portable Steam Cleaner
Slagm m &) seconds
CLEAM:
Enginas

, Alr Filters, Léwn Mowers.
3-y7. puarentes on fire bos, cods. Uises
und sap, propane fred. Wi 120 s
Pump required on low Waler pressune.

WEDCO MFG. INC., Depl. M-15
P.0. Box D, 040 Wes! Brosdwy,
Jackson, Wyoming E3001

@@EE CATALOG'

:Dulilandtng How-To. Electronics. L.n-m-
iputer. Aviation, and Automotive bunka'

Owver 700 titles.

TAB BOOKS Inc. lhepl. PMX-GB4X
P.0. Box 40, Elue Ridge Summit, PA 17214

o

MECHANIC

SECURITY PRESTIGE
Lesrn sl homg. your spare time, te  meke
Crawni. Flales. wpework. ele. Dental Me-
e deyed by Ik Dhental Labo-
Faiaries oF apER Four own ahop. Full ar  epare
time. FULL EGUIFMENT OF TS AND MA-
TERIALS INCLUDED WITH COURSE. Lew i
135w, Easy Terms. Write for FREE DK showl
Thia tareed Lhei's pel afiected by snlemalion.
5-L09-915%

THE McCARRIE SCHOOLS IMC. n
132 M. 1ith 5t., Dept. PM111 Fhila., Po. 19107
) BUILD YOUR OWN
ROCKET MOTORS!
Il * 40 POUNDS THRUST!
* FIFTY CENTS EACH
* BUILD A DOZEN IN AN EVENING!
ety b Beachors and e ey 0
W e Tlon
Send 5200 to

DapL PM 10 THE TELEFLITE CORPORATION,
11620 Kitching 5L Suanymead, Calil. 27388

b

wm-u—u—u—u—_‘
pr SWISS ARMY TYPE KNIFE i

i o Al purposs wonder knife. Red

handle, Snedy survival onils
wath 12 Stainless Stesl
Blaces. par
fect for fiah
1 g, campang,
work and play
1 ’ r Guaraniegd
< LN . 450 ea.
L y . ‘ Add 504
/ i Pus!
; 1 -]
) ‘ " Handi
WWestbury Sales P 0. Box 434, 373 Maple Ave
Westbary, N. ¥, 11530 E-5-PMl [
. )
@ H&MP WHE MDOMNEY §
W AT M ORAL & T“ DWH AOES
PO T ki B RASS 41
4
e
PLAT IDRAL = % =
ﬂLmeKEHﬂ Ty
INSTITUTE

O R SaN LR WERTIR A T FEa ‘

VEHICLE THEFT
vt ULTIMATE

e

PEDALLOC

BECOME INTERESTED IN YOUR VEHICLE
BEFORE SOMEONE ELSE DOES!

AUTOMATIC

SPECIAL OFFER $44.99

QUALIFIES FOR INSURANCE REDUCTION

BAARILIAL

— o E ommm E mm mm mm— wmm e

|N-AME |
I.I\DDHESE I
IC-l'l-'\" STATE Fa o I
¥mar Make Maode| ]
I' | Manuad Shilt 1 Aauomatic Shifl .I
Ll wisa [] MC EXP. DATE
| I
| I
1illllllllllllllll'
iﬂlpnal:ure |
| {Riequired for all charges) F‘H-Gl
OF MAKE CHECK PAYABLE TO PED-AL-LOC
Amount: $44.99 1 350 PEH Per Unit  (Pa. Bes. ase |
IPED-&L—LDIC MFG. INC. &% Sales Tax) i
F.ﬂ BOX 17107 PGH PA 16235 {41:]&:-0135‘
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At Last 8 Now Amazingly Slmpls
GAS TURBIME

JET ENGIHE

Eanpts 18" 187 =i i’r‘h""u . 18 V.
] ._l'IM - ih

s rigun-minded I'lllﬂrillh lllilllhl

Eunm“m-: ':'n';..-n “'l. 'I"“" _‘#
:TI. ;-lem“ derawl ullhl ‘I
SAVOY SCIENTIFIC ...,;'m.'.t.'ﬁmr'ﬂ._

PRBTTYUURIHWN

Cards; sinbonsry, anvelopes,
mdverismng. ldnli bekads . OSL
CRFIE. BARGURSHTSNLE | Gramling,

-|+||l "I'

symaathy. prayer cards: bags
alc. Save monhey

Owem a1 Primfing Bisines.

Wa supgly everytheny direct
Irom Iachary Eﬂ'rll'l-'l-l'l.h'-"ﬂﬂ'l
Alwo raised peintmg s engramng
Hava home ahap I:I 10 iR
Send §1 00 for calalog

Kelsny Pressss, Dopt pami.  Menden. CT 06450

: Patterns, Wood Parts,
2 Project & Instruction
Books, plus many
Hard-to-find Tools.

i Tomens Corwmey Stoas
Woodworking Cainlogus
CA BLT1N-DASD

BUILD A BIKECAR T

The Amazning Mni Cas Buill with
Bicycle Pars! Essctnc-Pegal
Powsrad! Fun ba Drive!
Eany 1o Build!

PLANS §7.95

Pavinaia st Miked-Frsi Class

5 PD HTHAH CO.

= FH-1

learn ACCOUNTING al home

Learmn absd Eatwan in Accouling,

| Bookkseping, Tax Aamtirns. Send lor

1 FAEE “ACCOUNTING CAREER KT~ "1™ -
HE -mm‘m; D“;_ Tt T

(Exapl bn Mebrasin eall (40Z) 5T1-4900 /e 350

CALL AR T —Sgmeiters b ik your il B4 e
T Byl B et AE ddal, S sRtgalion. M gl wil g

maﬁuﬂm urﬂ

Buld ¥our Dwn

BULLDOZER

Assemble unigue Minl-Dazer= Tracier KN
= 3 Attachments lor gardening.

lamdscapeng, mowing. elc
Thousands in uss Calsleg of
S Kit construction
& use — 5100
. Flams 10 “Build-l-
Yoursell — §7.00

STRUCK-KIT Dept. PM34D
Name
| Address

CATALOG
SEE 11& of hard-to-find
products (o restore, refinish
anything of wood! Choase from 14
fine s, 109 veneers, Té

plans, how-to book
Catabog now, Get DHOUBLE your money beck!
CONSTANTINE Eu. 1512
2051 Eastchester Rowd, Brons, MY, 10461
Here™s 51 for | 16-page Woodworkers Catalog

DOUBLE Your money Back!
Gat 52 Mail coupon now for dollar
BACK Catalog. We include 52 re-
fund Certificate good on
15t catalog order!
ame

Agdress

CitySaledip
- — S — —
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SECHET IS DUT

Repair gental drills in your own home. Thousands of
drills go wunrepaired every day, Big Demand. Few
Compeaiilors. Immediale incoma, steady cusiomars
Special tools fumished We'll show you how to star
your awn profitable business in 8 matter of days
MAIL COUPON TODA¥!
-—-———-—————H
SOUTHWEST DENTAL 1501 E. Chapman Ave , 51e. 252
Fullerion, California 52631
l Rush FREE Detalls to me about Dental Drilt Repair I
NAME
l ADDRESS —_—
ﬁl TY. STATEZIP

w.” Gas to Electric —
& Conversion Kit

GAH LAMP BURNE §72 TO 5170 OF OAS PER
YEAR, DU COMVERSIOM KIT DPFERATES
M Ym THE COST OF GAS. Easy 1o

mstad 2-bulb isdwe dupicabes (he
charm and increasas e bght outpul of
any pas ighd Ingiudes milpmane On A
Dush — QI-Ar-Daw phobo elecieg con
ol A able 12 wall a¢ 115 w6l

FOR MORE INFD WRITE:
Gaslight Conversions, Inc.
008 CHARLES AVE 5T, PRLIL, MM 55004

CONVERTS

YOUR DRILL

+ TO A PERFECT
r POWER SCREW
DRIVER

NOW ONLY

driven hom aws allorflessiy i .'.: wiod i M
asOnT al TRAG m.s*rsn nnr-u:n "‘E:i
crmies with 4 hesmgonal ¢ ¥

sirgin owl of every job Ca ﬂ FFII)I:II.II:.‘TS Tw;-.

CALL NOW (N5} 1-BOD-332-0275-371- 1001

TOLL-FREE: (OTHER) 1-B00-255-0390-371-1001
| Send __ Mastar-Orivars ;.L $9.99 0a. plus $300 -
I ea. for postage & or money |
| order enclosed.  Mastercard VISA :
| | Acet. No. _ Esp. :
: Name :
| :Mdr“: Phone :
|| city State Zip .
I Q PRODUCTS PO, Box 2060 Kansas City, KS 88105 _:

COLOR
CATALOG

Build Your Own Grandfather Clock
Prices Btarting Under

(including movemant
and dial)

#» Do-it-yoursell case
kit, parts pre-cut

* Finished clocks

¢ Solid 3/4" hard-
woods: black
walnut, cherry, oak

& Heirloom guality

« Faclory direct prices

* Solid brass Wesl
Gerrhan chiming
movements

» Money back
guarantes

* Prompt shipment

Write for
FREE information

@@ EMPEROR

o '[ lJ“( K COMPANY

LD'S LARGEST MANUFACTURER
¢IF GRANDFATHER CLOCKS
Dept. 1297, induatmal Par
Fasrhopa, Alsbami & Phone 1 -208-208-2118

| am Interastad in O Dio-l-Yoursalf Kits
{plaasa print) O Firished Clocks
MNama
Street
City
State _Zip

the HIGH COST of LIVING!

Q HERE IS A
“ BEAUTIFUL.

LEARN UPHOLSTERY AT HOME . ..
chairs, sofas to like-new condition! A claan, en-
joyable way to pul spare hours to profitable use.
Old cast-ofs picked up for dollars, worth hundreds
when reupholsierad. Fascinating home study
course includes tools, Kits, supplies. Earn as you
learn — start your own budiness!

resiore old

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 MU| system ia taught. It costs you nothing
to get the information and there’s no obligation.
Mo salesman will call.
Mahtrn Uphalstary Institute,
80227 Fisld Bidg., Manass City, Mo, 84111

SIARTED MOW = MAN THI

I Maodarn Upholsiery institule,

1 BOI3T Fipld Bidg., Kansas Eﬂ'r hig, B4

| Please mail me a EF.SF

| four bonk, “PROFESSIONAL U'F
HOLSTERY for Fun and Profit.,” 1 under=
stanzd no one will call and there is no obligation,

I Hame -hge

| Address

R oot
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Kathy Ramirez, Classified Service Manager
Rate: $5.70 per word payable in advance sach insertion. Minimum insertion ten words, i
Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America’s No. 1 Classified Section is OCTOBER. The closing is ADGUST 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Streat, New York, New York 10018,
Plaase indicate Heading under which ad i# to appear. As a consumar service and in cooparation with our mall-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complets names and street addresses.

Advertisars using P.O. Box number must furnish complots name and street address for our reconds.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 9/5; FOR DECEMBER 105,

PUBLISHER'S MART
BOOKS &8 PUBLICATIONS
LEARM o homa. Frea book Depl

ELECTROMNICS
67-310-084, Commercial Techracal insiitute, Little Fals, M.,
OT424

ENRICH YOUR LIFE. Parsonal Success Secrats. Books on
Business, Healh, Sex, Mome. Qit With Each Crder. White:
MiacBoois, 801 Morth Prospect, Aedondo Beach, CA 80277

PUBLISH Your Book| Join cur successiul suthors. Publici-
W. mmmummmu
inct-filied booked and lree manuscripl reporl. Carfion Press,
Depl. PRI, 11 West 32 Streel, New York, 10001,

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
fithes, all subjecis! Free calaiog: Hamilon, Box 154, Falls
Villsge, CT 06031

SELL Books. We Wholesale, dropship. Catalog. $1.000
Youngers-Books, Princeton, lowa 52768

DUT of Print Books Located, Write: Stilson, P.0. Box 1040,
Glondabs Heights, IL 60138

LEARN SMALL ENGINE REPAIR at home, Free Dock,
Diapt, 71-248-084, Commercial Technical institute, Liftke Falls,
ML 07424

CATALOGS

GIFTS- JEWELAY- BODKS. Specily. §1.00, relundable
first order, J, Smith, Box 534, Elesls, Hawai 6705

FREE catalog gits and Housahold tems. Write to: Theresa
C. Evans, 143P Gridlay 51, P.0O. Box 1185, Bristal, CT.
0a010

FISH Carburetors, Bourke Engines, Books. Box B8FM,
Drmper, Lish B4020. Phone: (B01) 571-8452,

AUTO REPAIR MANUAL VINTAGE CAR EDIT Il (1953~
1861 A must lor B cwnarnesioner of vimtage “Golden COldie™
cars. This limited edition shows how 10 resions, repair & main-
tain 31 models. Special-sarvies-saction includes information
on aif conditicning, afemators, brakes, distribuiprs, nonsip
diierentiais & siartng molors, aulomatc irenemisson. (B-
1500-535.00]. Send order to: P.O. Box 10145, Radio Gity
Staton, Mew York, NY 100010

FREE catalog loaded with fun things. Barkiey Housa, 817
Mow York, Martinsburg, WY 25401

TELEPHOMESACCESSORIES - HUGE SAVINGS | 50Pg.
MSCOUNT CATALOG $2.00 (Ralundable) Order Today |
PHONEWORKS, Box BET-PM, Gresna Farma, Connecliout
D548

AUTOMOBILES

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Goneraior Aebulding Bool. inbormation:
$2.00 [Astuncabie). Hedelund Engmeering, Box 26004, Las
Vegad, NV 85128

Army Jeep and truck parts, Spare Pats &

Co, P.O. Box 751, Lexington, Kentuciy
A0501-0751

PARTS:

FREE list Seif-improvernent Books. Hunter's, #2043, 1501
E. Chapman, Fullerion, CA 82631

BE AN AUTO MECHAMIC. LEARN &l home. Fres book
Dept. 67-310-094, Commancial Technical Institute, Little Falls,
ML, OT424

“HOW TO BUY, IMSTALL AND MAINTAIN YOUR OWN
TELEPHOME EQLIPMENT.™ Told By Two ExBall instaliers.
Enay To Fead And Use. 35.00 Postpaid. Almar Press, 41054
Mariafia, Binghamion, NY 13803

WUCLEAR WAR CIVIL DEFENSE INFORMATION Send
$3.00 To: Seshawi Civil Delenss Co.. 236 So. Rainbow Bivd.,
Sulie 102, Les Vegas, Mevads 88128,
“FREE lusirated SELF-IMPROVEMENT Cats-
log. Wrile: Bafier Books. Depl. PM, BB4-206 Aldershot,
Manhassal, NY 11030

OLD FAVORITES 60 Pages, Lyrics Over 200 Sangs $8.05,
Poregrine Publicaions, Box 861, Atantic Beach, Florida
32233

360 MAIL ORDER GET RICH, MOMEY LOANS, DIPLO-
PLANS.

Moniana Lane, Vancouver, WA D8E61

YOU can improve your Amancan Car's gas misage. Mini-
mal expansa. Claar guide with dagrams. Send §3.00. Doug's
Audomotve, Box 323, DeWitt, lowa 52742

BAVE GASOLINE! Bypass poliubon oOevices—amsily,
revarsbly! Posco [(GB-8), LaGrangeville, NY 12540

DISCOUNT Sterec indashes . . . 200W+ Speakers .
ECHO Boosters, HIPOWER, Hm'M-hPDu“r n:mm

RATCHET TIE DOWNS. 15' Long, 6500 LB Nyion Wab-
bing. $30, Pair, Postage Paid. Wildfirn, 393 West La Cadena
#18, Rivorside, Calil, 52501

AUTOMOTIVE SECURITY CATALOG: Lamgas! sslaction
availabie, Do-#-pourssll. Pagers, alarms, hooddocks, ghass
deieciors. Send §2.00. Auiomotive Sacurity Depl
2, P.0. Box 3EZ Plaimaew, Mew York 11800,

BAVE 28% EMNGINE OIL, increass engne aficiency using
high visiblity NO WIPE DIPSTICK GAGE ATTACHMENT
and consumption varsus ol lvel based topping procedun.
£3.00. Cronthes Synihesis, Box 1133, Foysl Oak, Michigan
48068

ELECTRIC CONVERSION PLANS! PARTS! MIMICARS!
Specifications, 20¢. 3E, Box 19408-CA, San Diego, CA
2119

NEVER Again Leave Headlights On And Discharge Your
Bafery.” Install Headight FAemindsr Alarm. Mo Tools
Needed!! $3.95 Guarantees! EDCO Sulite
304-011, 20 Jerusalem Ave., Hicksvile, Mew York 11801

BANK YOUR BUSINEES IDEA! Order “How to Writs &
Business Plan the Bankers Way~ . - Amazng profsssional
sacrots revesled! $10. u-m-w-q Dopl. 400, Box
F110-206, Blaine, WA 8230

BE A LEGAL INVESTIGATOR. Laam al home. Free book.
Depl. 11-310-054, Cormmarcial Technical Inattuin, Litte Falls,
M. 07424

FREE CATALOG 400 SELF IMPROVEMENT BOOKS,
m.m.wzm.m.mm

Books, 2246 Madiawn, Toledo, Ohio 43614,

TELEPHOMES Repaired and instaliod, Bookdet 55 95, Cas-
sefte §7.85. Chambers Sarvice Company, 208 Pensacola,
Wanshachie, Texas 75165, 214-537 X223,

BE A BOOKKEEPER. Lsam af home: Free book. Depl
60-310-094, Commarcial Technical Instiute, Lstie Falls, M.
oraza

AUTDO REPAIR MANUAL YINTAGE CAR EDT. | (1935
1853, This limited edition ahaws how fo resions, repalr & main:
taim 23 popular modeds from 1835 lo 1953, Specal-service-
SBCHONS inchade nformation on such systoms as aulomatic
windowifis, carburelors. genaralorns.
overdrives & much more, (B-1453-§30.00). Sand oroer 1
P.O. Box 10145, Radio City Stabion, New York, NY 10101
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LIKE OLD CARST Own an oid car of wanl 1o own one?
Then subscriba o HEMMINGS MOTOR NEWS, world's iang-
&5l oid car markeiplace. Hammings has over 500 pages of ads
sach month, cremmed with thousands of oid cars for sale—
$15.50 lor 12 gimnt mswes. Subscribe io the ‘bible’ of old car
coliscion nday. Send to: Hemminga Motor Mews, Dapt. 518,
Box 100, Bennington, Yermont 053010

AUTOMOTIVE AIR COMDITIOMING Paris
and Sarvice Tools. Send $4.00 for Catalog and Price Lsss.
Auto Air Supply, P.0. Box 1261, Seguin, Texas TE1556

CARPETS, top, shocks, susponsion parts for all cars 1935
1880, Free caislogue. Kanter Ausy Products, TEP konrce,
Boonion, M 07005, BOD-526-1006.

ENGINE, Chassis parts. HONDA, DATSUN, TOYOTA
Specily year'make/model—Free Proo List Minufacturer's
Supply, Auto Parts Division, Box 157PMC, Dorchasidr, Wi
G425

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES :

MOTORCYCLE MECHANICS TRAINING 500 our ad under
Education & Instruction Page 160,

GO Marts, Minibikes, Ahv's. Kits, Parls, Engines. Lowsst
Pricas. Langes! Selection. 64 Page Catalng $3.00. Rslund-
able. Warl Word, Dept. C.. 1488 Mamior Ave., Painesville,
Ohic 44077

AVIATION, HANG GLIDING

MEW CAR MAINTEMANCE RECORD. Rscommanded fre-
quency for 45 chacks and space o eeond complation. Alen
"How To Check Dul A Used Car” and "Whal To Do H You
Have An Accident”. $2.00. Bloomguist Products, Dept. 18,
P.O. Box 26682, El Cajon, CA 82021

B0 SECOND bre inflator. Tube-iubeless 5358,
Enfemvisss, 36008 Knox, FL Worth, TX 76118

FIBERGLASS TOPPER sasdy buill from delailed plans
Straamiine, super sirong, and nsulaied. SAVE 50% | TO%.
Brochure §1.50. Hofner Designs, 2790 Maihan Lane,
Piyrnauth, Minn, 55441

HIGH MILEAGE SUPER CARB! Reports 70-80 MIPG, Big
Vils| Eanily bull, Low cosi Free Details Automctive
Research Center, P.0. Box 431C, Peard City, Mi S6TR2

Lo

GYROCOPTER, Hovercral, Utralight, Alrboal. Dunssbuggy
Landyacht, Buid wour Own, Drawings $10.00. Alrcraft
Supplies, 7932 Ontario, Omaha, G124

HOBEY

e - Unakot 5
Halicopiar. Semglitad Constuction — Molortyces Engmne. Bro-
chure $3.00. Polynova, Box 670M, 50 Rismi, Cusbec, Canads
JOL 210

BOOMERANGS—INCREDIBLE RETURNS! You can do
it Exciting! Ordar your FREE Catalog Now! BoomerangMan,
306 Park, Monma, LA 71201,

CHRYSLER 400 Cid geis T8.8 MPG. New Vaporizer Car-
buretor, Easy io Build your own, Send Stamps. Kniess, R2PM,
Bowing Green, MO 83334

DESIIN Buld Airplanes, Hang Ghiders, Semplifed Publcs-
hons. Brochure 20e. McCoy Alrcrah, 12820 5. Figueroa, Los
Angeles, CA 50081



SPACE & ASTRONALTS

SPACE PEN - EXACT model of the pan used by astronauts
and cosmonauts in spacs. Send $10 to: H-Space, Bax 3053,
Torranca, CA BOS10

ANTIGRAVITY Propulsion Device! Free Brochure. RDA,
Box B73NM, Concord, NC 28025

SECRETS OF UFO PROPULSION (book). Includes most

TV & VIDEO EQUIPMENT
MOTICE: USE OF CERTAIN [TEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

SATELLITE TELEVISION SYSTEMS Msjor brands with

taciory warranty. Complets sysiems o low prices. Free cata-
. USA Systeme, Rl 3, Bow 5TTPM, Deville, LA 71326

SATELLITE TV Systems. Do i Yourse. High . Low

advanced Eiraierrestrial Propulsion. $9.50. Prescience o o weee oo Inc., 330 Averns, Vinton, VA
Publications, 133012 Sutherand, Los Angeles, CA S0028. e mrm-rﬁm' = Vg - vinten,
HOVERCRAFT MAKE BIG MONEY IN HOME SATELLITE TELEVISION.

Comlete
Asro-Progects, Box 5118PM, Cinton, New Jersey 08803,
HOVERCRAFT Plans Al Sizes. Calalog $1.00. Unhasrsal

Ba a Dealer. Earn $50.000.00 - §75,000000 yearty. Send
$3.00 tor valuable repon. Wholasals Satelits Supply, Box
1044, Lake Ouwego, OR. 57034, 503-246-8535.

SATELLITE TELEVISION ANTENMAS compiste detaded
plans for home construction by anyone $5.00, Jansan
Electronics, PO, Box 188M, Dundee, Ore. 87115

Hovercraf, Box 281, Condova, lingis 61242

ummu:ﬁr‘r Piars & Publications! Catelog $1.00.
eniune, 1365 Greandand, Uinionbown, Ohio 44685

EMJOY SATELLITE TELEVISION. Save monay with sasy,
guarariesd, do-i-yoursell anenna plansfns.  Elactronic
knowiedge not necessary. Send $1.00 ko catalog. GF-36,
Box 9108, Messoula, MT 59807

CR'S. RADIO & HAM EQUIPMENT

POUICE Scannors, Bearcal, Fegency. HPR, Box 18224,
Dwrenr, CO, BOZ18.

B MODIFICATIONS, Conversions, Botks, Plans, Kits.
Cataiog $2. CBCI, Bax 31500M, Phoenix, AZ B5046

LIMEARS, Diads Send Stemps, Maico Electroncs, Box
MEC, Cagiac, M| 40601

BEARCAT, Regency, Fanon, Fox, Scanners: Discounted.
CAYSTALS: §2.95 AADIOGALES 474-231-4431.

CH RADID Books, Kits, Modificatons, Catalog $1.00
Relundabls. APS, POB 263, Newport, RI 02840

MULTIPLE COMMECTION Swtefite Talivdon Systems,
Infpermation 2. DOVLBASE, Sryder, Douglass, ot Leyden,
NY 13423

TAPE by Tapa. Saa the secrets of dnpwall linkshes. fram lape
oot 10 bexturing. 12 year prolassional shows pou how on YHS
e g, MWHETBT.HHW Mnraapolis, MN
55418

tundabia). Towee, Dunkik, MD 20754-0213

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWN - Travel Trader - Fifth Whester - Motor-
home - Campar - Pickup Cover - Plans - Palterns - Kils -
Cataleg 31 - Glen-L A-V's, 9152PM Rosscrana, Box 758,
Balficwar, CA SOT0E.

Gﬁh‘qﬁl Outdoor Sports, Bw:l‘ﬂl: Brantwood, TN
aroar

-

BARBECUE BRIQUETTE SAVER Simple Metal Device
Extinguishes. Can Save o T6%. Brigueties Reusable $14.95
US. $17.70 Canada Money Orders. Vaery Imponan
Products, 12542217 5, Maple Ridgs, B.C. Canada
VX 5L,

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BUILD your cwn gym oul of wood jor $200. B projects.
Designed and used by world class champion. Plans $8.85.
School Of Matural Bodybuilding, PO, Biox 495, Sandston, VA
23150

BIGGER, More Powarul Muscles - laster Froe Bookdet|
Universal, Box 68044, Detroil, Michigan 48240

MUMNG-FU Fres Lessons. Send §1.00 lor Postage. Meliss,
Box 1755, Dept. PB4, Honoluly, Hawai 96806

POTBELLY, Siovenly Posture, Backaches? Consumers'
Ressarch selsctad “Encournger”. Mokls feed for comioriabie
approved benleg sdups. 510.85 ples $1.50 shipping.
mm Advantage-D, B Westerly Way, Binghamtan, NY
1

SPORTING GOODS AND EQUIPMENT

PLANS for paterited 4 In 1 gymnastic apparatus, Swing,
bdairy-Go-Found, Monkey Bars, Tostar-Totter. $8.50. Detar
Koamer, G815 Morth 25¢h Street. Phoenix, A7 BEO2E

BATTERIES, ALTERNATORS

SENTRY gemerators with/without engne beg discounts. LI
Enterprises, Bax G653, Oshkosh, Wisconsin 54802

TRAILER PARTS

TRAILER PARTS WHOLESALE Bulld or repair your own
save 50%. B0 page parts catalog $2.00 refundable. Ampos
Caorporation, 204 5. Center, Santa Ana, CA 82703

BATTERY REBUILDING SCHOOL

BATTERY Rebuilding Tools, nstructions $536.00. Manual
$65.00. Traming Available. Sun Batlary, 10415 9B, Sebring.
Flarida 33870

BOATS. m TRAILERS, &
KITS

$16.00, MAF4EE $12.00, Catalog $1.00. P.P.R.S.,
Grand, San Marcos, CA 92060, (818) T44-0720,

COMPUTERS & SOFTWARE

FREE Thag-4A/Commodons-64/ TRE80-oooaVIC-20/
TRES)-MC 1DV Timen programa! Send stamps! aZfRAETRA,
Box SZ22MSE, San Diego, 52105,

AMATING Maching Re-lnkcs Mscrocomputer Prirdar Car-
widges. Free Dwtalls. Zygotron, Box 27, Fremond, Michigan
48412

THIGMA owners. Gat your fres catalog of new, excitng, low
cosl sofware. Dyname:, Box BS0, Hickevilla, N.Y. 11801

APPLE N secrels, Poxes and pesks, graphics short-culs
send §5.00, Computer-M, P.O. Box B0D42T, Houston, TX
TT2B0-0427

SOFTWARE: IBM, Atan, Apple VIC20, CBMEL. Send

OVER 1,000 pc name brand dish programs lor Apphe
IBMPC sach US $8.00 up details US $1.00. Rskam, P.O. Box
23610, Sheungwan, Hong Kong.

EDUCATIOMAL COMPUTER SOFTWARE CATALOG.
‘Write: Educatonal Sofware Company, Depl. B4PM, 505
Cathadral Streat, Bahirore, MD 21201,

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-to-find 45:pm hit records
A yeans inchuding pop, country, mck, and soul,
Send §2.00 lor catalog to: Amencan P, P.O, Box 85455,
Dapt. P, Los Angedes, CA. S00EE

TRAILER BOOKS. Ensighlaning. Buy Evalsts . .
TowMaintain . .. $12.00. TRAILERS/KITS CATALOGS: Ui
fy...$3.7% Car...$3.75 TRAILER TREASURY, 1326
Santa Arita H-3, So. EI Monte, CA G173, (818) 575-3224,

EVINRUDE-MERCLURY 1083 Bargains . . . ol sizes ., |
Boof MeCulloch parts . . . $2. handling . . . Electra Maring, 610
Mesrich Aoad, Lynbrook, New York 115683

FIBERGLASS - AESING - Foams - cioth - epoxies - mal -

H:mepmu CATALDGUE $1.00 - [Book “COM-
FIBEAGLASSING” 35600) - Clarkcrafll, 18P

MTMW‘lH!ﬂ

ENGINES, MOTORS

NEW Engines For Mowers, Tillers, Eic . . .
ngs! IBustrated Cataing - 5200, (Refundable Firs! Crdar,)
Descount Engnes, Box 168PM, Ashiand, MO B5010.

Fanriastic Sav-

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feet, com-
pheta ready 1o use—only $480.00. Thompson Model PW200-
AYAILABLE FROM YOUR LOCAL DEALER, or order deect,
(Master Charge-Visa). Datho Mig., Inc, P.O. Bax 12110,
Lubbock, Texas T8452— Phona: (B06) T44-6774

MACHINERY, TOOLS & SUPPLIES

Wﬂd'w'r kiirg
tam - Manual = $2.00. mmn!ﬁzm
Box 7RAMP, Bellfievwsr, CA BOTDE.

BOAT KITS - 27 ralerabls modets - POWER and SAiL -
11°-30°. Molded fberglass hulls and decks come ooy
tory-built cont. No experience required. Free 48-page catalog,
Luger, Dépt. BC-B4, 3800 Wes! Highway 13, Bumsvills,
Mirmesols 55337, 612-680-3000.

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALDG - 300 Dasigns § /80" - Plywood Fiber-
glass - Stewl - Stip Panking - POWERBOATS - Inboards -
Ouoands - Cruisers - Sporfishers - Hydropianes - Run-
abouts - Houseboats (KAYAKS CANOES - Largest Selec-
- SAILBOATS - Daysailers - Tradersaders - Multihulls -
« Cloth - Resing - Foam - New
improved - “EPOXYPLUS" - “EPOXYGLUE"- “EPOXY-
SURFACER"- Wood Epoxy construciion - CATALDG $2.00

JOINTER BLADE SETTIMG GAGE- Measures Chondal
Travel-521.85 PPD. B-5quare, Box 11281, Fort Worth, Teuas
TE0E

HARD To Find Light Bulbs. 15.000.00 Typas. Buy/Sall,
Jotco, PO, Box 8755, Mewpon Baach, CA 52658,

SMALL FOUNDRY Fumacss, Sumhn Frn m
Pyramid Products. 3736 South Tk A
B0

SILVO Hardware. 168 Pape Hand & Power Tood Caladog
$1.00. Dapd. PM-4-5, 2205 Richmond 51, Philadelphia. PA
18125

& METAL Cuttng Lathe S&725 Taig, 15048 Broctoy,
Industry, CA 91748

STEEL. Brass. Aluminum. Catalog: $1.00. MBM, 3719
Fremaont, Chicago, IL 80613

BANDEAW BLADES, Any Size, Freo anature, King Saw,
6541 Tidewaler Dove. Morfolk, Virginia 23508

1400 Listed Bnd Described. Sources hor Every-
thing imaginable. $4.00. Masteriog, Box 879-8, Fairfax, CA
B850,

{Continued on next page)
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STEEL, Aluminum, Brass—Shest, Bar, Shop Supplies,
Plans. Write: CEI, RR1, Box 183, Camaron, IL 61423

it w Depl. H5Y, 2845 Terace, Kansas City,
K0 B 1D, (BOCHEZ 1 G651,

BANDSAW BLADES any siza SAVE 20/30% EUROPEAN
Wood amnd Matal Working . Fres Infonmation.
Sufiolk Machinary, Suite 8, 16 Shore Road, Paichogue, WY
1772

11204, MLHOH'IUE

ENERGY SAVING

SOLAR, GREENHOUSE, AND ENERGY BAVING
PRODUCTS CATALOG!
COMPOMENTS, Compiate Systems. B8 pages, 18 sec-
tions. COur 11th year! Ondar Trom one axpen source — the
country's langest energy saving mail ordes housel Send $1.00
postpaid, Sobar Components Corporation, Dept. M. P.O. Bax
237, Manchester, NH 03105

AFRTROL SUPEA BOOSTERS High Gebacity Duct Fan

Enjoy Mors Combort, Savings, From Yo At Gondi-
fioning, Solar. 115 VAL 56" $30.00, 78" $35.00. Shippirg/
Handling $5.00, memmme

to; Adrtrol, PO, Box 0226, Aockion, Mincs 6710720326

FREE HEAT! Sefl addressed stamiped ermeiops oo
CompuHeal. 1625F-011A Sycamone, Bohemia, M.Y. 11T16

m!ﬂﬂﬂll.l.lﬂll’iﬂlﬂﬂlEriwnuhupm
mmmmm “Shop
Secrats” onty $8.00, Accents (P-54), Bax 262, Darmers, MA
;g3

LARGE Salaction ol Plans. Fumiture Designa, Loom, Span-

{-84], Bﬂiﬂ! Darvars, MA 01823

MAKE WODDEN TOYS-PROJECTS- 100's plana, ks,
hardwood parts {toy, craft, furnfiune)- Calalog $1.00. Cheery
Trea Toys, Balmon, Ohlo 43718

MUSIC BOX WORKS 700 Tunes. Free List Music Box
‘World, Dept. MB, Avon, NJ 0777

WOODEN Toy Parts and Patierni, Fun With Wood Catalog
$1.00. Howard Co., Dept. PM, Box 442, New Albary, IN
ATHED

GEOTHERMAL HEATING/CODLING SYSTEMS can save
you TO% on yeardy enangy bils, MNow save avwen more by
instaiing voursel, Sond now lor mora nformation on Amen-
can Enargy Products' sxchisive Do-It-Yoursalf System, $1.00
0: 117 5. Grant Ave., Kitanning, PA 16201

INVERTED TRICKLE SOLAR COLLECTOR delvers more
BTU's per buck than any yet! Plans §$10, Guaramesd. George
Kahnt, 4535 ¥ 51, Lincoln, NE 88503

AFFORDABLE PASSIVE SOLAR home plan and guidhs io
pirssive solar enengy-aficent constructon, 55,00 SHELTER
COMCEPTS, Box 4357, Owverland Park. K5 65204,

LIGHT BULB SAVERS Latle half wave butions thal afiach
o the bDofiom of light bulbs. Last 10 yrs. Sel of 6, $9.85
Gam-Mar Enterprises, P.0. Box 03842, Hightand Park, MI
48203

SAVE TO 50% on ulitty bils. 100 lowno cost waya. By
Ph.O snangy management consulant. 3685
Tips, Box 157244, Austin, Texas TATE.

SAVE 25% on your heating and air conditionng with
MICRO-MAN

538,85, Gpacity computer. Digital Systems
Monronville Mall, Manroeville, PA 15146

IMSTANT WATER HEATER L-Buiad SASE. CAL, Bow
1701, Sanford, FL 22772

AIRTHIHT WOODBURNER! Doubla barrels HEAT homa,
garage, basemant, eic. Mateials ot local hardware, approod-
migtety 540,00, MO WELDING. Complate piarm. MAIL $8.00.
Jushn Sloves, Box 6145, Knnsas Cdy, Kansas 66106,

SOLAR & ALTERNATE ENERGY

SAVE Monay Air Condiioning Your Homa! Bulld yoursall,
savE U 10 400 with kow cos! alternatve 1o expensive com-
mercial systerns. Complete plane, instruchions. parts list, 55.
Energy Producis Co., Box 87, Auwora, MO 65805,

FREE Sodar Heat. Easy. Fres information. Redd. Box 5 P9,
Albart Lea, MN 58007

HEATING, FUEL SAVERS

HARDY Ouiside Woodbuming Heater, fuel saver, heata
your hame and hot water, Hoaler sits oulside, no space lost
imside home. Mo fiee danger, smoke, wood, trash, insade
home. For homa and commencial use. Far information con-
tact: Hardy Manufaciurng Company, Foute 4, Box 155,
Philacisiphia, Miss, 38350,

158 POPULAR MECHANICS

UNFINISHED picture frame moulding. Factory closeout
5% discount, 200 styles. Write: Japs, 126-PF Seventh MNorth,
Hopkirg, M G534

WORLD'S LARGEST CATALOGT Three pounds 704
pages. Every Tool, Supply. Machine imaginable 55.00.
Retundabla, Mcliligan, PM-384, Johnson City, Mew York
13780

FAVORITE WOOD TOYS, Pafems. Parts, Wheels, Cala-
log $1. Toys And Joys, Box GZ8M, Lynden, Wash. G8264

BATTERY CLOCK MOVEMENTS. Balow wholesaie
pricas. Baost Ouality Catalog §1.00 {refundable). Yarkes, Box
26. Thompson, Conmechicut 06ZTT

FREE Quartz Clock Movemend Catalog. Discount Prices. D.
Matt's Speciaities, P.O. Box 358, Worthinglon, Dhio 42085

12 PYC Plipa Fumniture Plans. $3.95, JAL Casual Furniture,
Box 208, Tewksbury, Mass. 01878

DOLLHMOUSE and fumitum plons. Toy pafterns. Catalog
$1.00. Iron Hill Model Works, PO Box 5321, Wilmingion, DE
16808

DOLL CRADLE — = & reprocuction of an 18t cantury
cradia, Ours @ handorafied of mediow pne with vamidh finish.
Ay et girl will enjory playing with this beautiful cradle. {106%"
* 22047 plans tnd matenial list, (PL-1820-53.95), Send Order
Ta: PO, Box 10145, Radio City Station, New York, NY
10101

mimmm
WOODWORKERS Supphes Catalog!! . . . Hundreds
waneers, loymaking, hamwoods, parfems, Dooks, cana, dow-
ols, pogs, spindies, more! Bamgain offers ncluded. Send
$1.00. Morgan, POTM13-D, 1123 Bordsiown, Lousvills,
Kartucky 40204,

DRY YOUR OWN LUMBER Economical Build-R-Yoursed
Kilm, VWirte for Free Detsils. Ebac, 8728 East 33,

FREE Brociwra Liniguea Hams For Tha Woodcraftsman. Box
133, Morth Aftieborn, MA. 02761

BEAUTIFUL AND EASY WIPE-ON WOOD FINISHING
mhlmdeHundeﬂmgmmprmm
General Finishes, Box 1433P, Milwaukes, Wisconsin
53214

FREE CATALOG: Woodworking Tools. Book Mabch
Company, P.0O. Box 142, Hagarsiown, IN 47348

Timberine Forest Products, Box B58A, Lake Elmo, MM
55042

WOODEN Toys are bafler. List of Plans $1.00. L5, Cumen-
oy only, Woodbuicher's Toys, Box 514, Lesks, Michigan
45251

“PLANS, BLUEPRINTS, PROJECTS

GDANSK CHEBS SET, High-Tech style/assembied from
eigcirical hardware. Plans $2.00. Architext, 1 South Pertiand
Awg., Brookhm, NY 11217

FOR THE HOME

mfu:mm wmmm

Housea, Fesders., Flying Duck, Phaasant, Oubdoor Planters,

Catalog $1.00. Crafters, 11840 LS, 27 Morth, DeWnt,
Michigan 48820,

BOOMERANGS! REAL-SIZE PLANS . . . Two 207, aaslly

made/proven designs. Aush $3.00. Yours for funiprofit!
Boomevanghan, 306F Park, Mowoe, LA 71201

WOODGRAIN STEEL DOORS - Emﬂumm
realistic woodgrain beauty with the Oid Masiers Woodgraining
Kil. Infiormation wiite: Master Products, Box 274P, Orange
City, 1A 51041,

Dereguiation, Trou-
bie identdication, Testing, Rapair. §3.50. Hoss, 10204 E. Los
Adcs, Fresno, CA 9aT10

MHTWPW.PM-DHIHLHI. Als Pine
‘Weorks, Box 228, Lake Hopaicong, M.J. 07849

DOES YOUR SUMP PUMP WORK during power ailune -
Qurs Doss - Withoul & plumbes. Free Calalng. Rasidentsl
Salety Systems, Inc., B09 Bouevand East, Room 2
Weahaeken, M.J, (7DBT.

35 WOODEN TOY PATTERNS - Cars, Trucks, Train, Air-
planes, Earhmovers - Onmly $5.00. FRANKS, 1202P23
Second, Baoneville, MS 38A29

HUMDREDS woodworking pafterns, books, tools, wood
parts, bast valups. TIMBERS FREE CATALDG #PM19,
Camalian Bay, CA B5711-0850

WOODWORKERS, Hobbyists, 1985 Catalog Containing
Ghair Cane, Wooden Whesls, Lamp Pais, Tocis, Finishing
Materials, Handware, Plans, oic. Sand $1.00. Barap
Spocialiies, PMIS4, BIS Bellows, Frankion, M 45635

GIANT ; pattems, parts, books lor making wooden
foys; §1.00. TOYMAKER SUPPLY CATALOG #PW1S,
Tahok, Ch SG730-5458

CATALOG FULL-SIZE FURMITURE PLANS - $2.00,
Refurwied with frst order, Traditional, Early American, over
180! Fumiture Designs, 1425 Sherman, Dept. CP-84,
Evangton, L 80201,

WOOD TOY ANIMAL PATTERNS - farm, 100, dinofaurs,
mone - many styles and sizes - cataiog $1.00. Surmm
Designs. Dept. M, 236 Kilowew, Loveland, Colorado
BOSAT

CHAMBERS RANGES, other gas ranges, spacehoaters,

parts, sarvices. Your homa, o shop. Older modals: our spo-

mnymnuumwm 5515 Almescla, 77004 {713)
B21-0634

COMPUTER DESK— Build yous own thrga-psacn Compater
station. This siade-of-the-an desk is both stylish and effcent
and cannot be beugh! anywhere sise. (PL-1828-$8,95)

DESK FOR HOMEOFFICE ELECTROMICS—Budd your
own bao-plece desk, malching bookcasa and siorsge Bred.
Make your office up-lc-date in designer lashion (PL-1818-
55.95). Send order to: P.O. Box 10145, Radie City Staton,
ew York, NY 10101

HOME BUILDING & REMODELING

FREE| Buider-Remodeler Mewsletter! Crastive, Money
Saving |deas: Buslder, Box 731N, Santa Barbara, CA
23102,

HOME Addsons Guide.. Meed mane roem T Don't give up
your ow irlenes! mortgags o buy a begger hame. Add an add-
0N 10 your prasent one. W this wolume you'll learm all the
fundamentals. plus =ave tme and money $5.95 Postpaid.
L-Dee Sales, 90d Euchid, Depl. PMS4, Wayorcss, GA
35N

VACATION COTTAGE 24" «32° wou can baild,
plans, materiai let, ingtructions $12.95 Daves’ Const,, PO
Box B11, Mishawaka, ind_ 46544

¥YOU can buid your own home! Details free. Lindo
Publications, Box 205P, Piedmaont, QK 73078,



DO IT YOURSELF

PROJECTION TV . . . Comvert your TV 10 project 7 Foot
pictune . . . Results comparable o $2,500 projectons . . . Tolal
Cost s than §30.00 . . . PLANS AMD 6" LENS $19.95 . ..
Mustrated tformation FREE. Macrocoma-BA, Washingion
Croasing, Pennaybvania 18877, Credicard Ovdors 24HRS.
{215} T36-3979.

WILLS complete kit & nstructions $3.00. Housa of Haather,
12323 NE. Fowrth Plain Rd., Vancouver, WA 58862

HEW Proyacior tums your Television Sef into Wallsize 7-
Foot TV Screen $19.85 Posipaid Complete Directions.
Powers Hardware, Deckerville, Mich, 48427

LEATHERS, hes, hides of al kinds, conditioners, tanning
fuils. leather kuts, tools, buckies and hardwars, Send 52.00 for
catalog and year subscripbion for special fyers. The Leathar
Faciory, Dept. P, Box 50420, FL Woarth, TX TE105

COCKROACH GET RID. $15 Purchass Information parma-
nert. Kenyafta Servicer Company, P.O. Bax 1237PMA, Fliint.
Michigan 48501

1600 CATALOGS Every Subject Imagnabis!l! Many
FREE! Directory $4.00, Catalogs Galore, 791440 Springlield
Village, Springeid, Vi 22152,

UPHOLSTERING SUPPLIES 51.00 for Prices. Varty

WATERBEDS! Plans mnd
Walsrbads, 12104 "I Streel. Vancouver, WA BBSE1

ELECTHOPLATING. Complate amateur's texthook, Al
metals Eleciroplate matatic nonmetallic items $11.95, Details
fron. Tropic, Bax §5-P3, Padm Bay, Flonda 32505

THAILERS! Horse, siock, utility, atc. Write bor indormabon.
Pride Traler Plans, 41685P Holden Cresk, Springtield. OR
ar4Ta

$1.00.

BAVE on parts for Lawnmowers, Miniskes, Karts, Chiin-
sfvws, Smal Engines. THOUSAMDS OF PARTE. Send 5200
For Catalng. Sav-On-Pars, P.O. Box 231, Somandlle, Mass.
02145

1400 Cataiogs rsted and Descrived. Sources for Everylhing
Imaginablke $4.00. Mastedog, Box BTS-F, Fadax, CA
B4330,

WATERBED Kit - comphate - $58.85. Complete actassory
catalogus $2.00 - relundable. Gresn's, Box 237, Stigher, 0K
Td482

ELECTROPLATING CHEMICALS Sokd by the Pownd. Pre-
lessianal Grade. List & Info - §1,00. Elnciropkaters Supply, Boa
3BAB, Shady, N.Y. 12474,

MAKE ETHAMOL .10¢-A-Gallon, Free Dafails. 1508 5
Prince, Clowls, NUMW. BR101Y

SPIRAL STAIRS, Detsiled Plarm, How | bullt my own ior
undar $200. Send $5.00. Hansen, 8632 Hwy 13 South,
Marshfipld, Wis. 54448

m.mmam. mwm

REPRODUCTION MOLDS

LEAD SOLDMER MOLDS. Scarce Cwil, WWil, Cannon
Fantasy. Wusiraied Brochure $1.00 (Refundable). Ounkens,
Cabvert, T T7EIT

ARTS, CRAFTS, SUPPLIES

“GETTING Staried in Staired Glass™ $1.00. Whitlemora,

LEATHERCRAFT Supplies Catalog, $1.00 (rehndabbs).
Crafet-LS, 1908 TEN, Sherman, TK. TR0

Box B44PZ, M.n‘.ll.“'r 14817

LEATHERCRAFT Cafalog. Tools, Leaihar, Orass-
ings, Saddis Stamps. Buckles much more. £2.00 (re-
fumdahds with order) io; MacPherson Bros., PO, Box 98443,
Gan Francisco, Cald. 84109

STANED GLASS SUPPLIES Comglete Catalog 5200 {re-
fundabée). Sunshine Glassworks, 3680 Hadem, Dep CT.
Barada, MY 14215

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

PATCHES

slery air mak your design quantity to: Bhayes Carporation
LTD,, P.0. Box 43-08 Taipsi, Thiwan,

GUARANTEED Lowes] Embden Prices! Free Catalogue.
Stadri, G1P Jane, NYC 10014, (212) S69-0009.

FREE CATALODG - Palches, Clotsonnd Ping, Decals, Seck-
wis, T-Shirts, Jackets, Caps, Group Incenthes, Easbern
Emblam, Box B2BPM, Union City, MJ OT087. 201-B6T-3159

EMBLEMS, Embrokdared-Your Design. Low Minsmium
Frea Calalog with Prices. Southerm Emblam, Box 8P, Toast,
MNC 27049

BUTTONS-Campaign Promolional, Samples. 612-546-
5064, Buttonprntar, 'ITl?thgr Saint Paul, MM 55104,
Cutstanding Matalized Buseneas Cards,

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

ARROWHEADS $16.50 doz. Socris!'s kientdication Gusde
S881 ppd. Adffacts st 40g Secrsts, Deerdield, MO
4741

FREE List 0 Serous Collectors. 30,000 ingian Anifacks,
Pats, Spears, Axes, Siate. Beadwork. Caddo Trading, Box
665, Muriresshony, AR 71958

STAMP COLLECTING

50 YEARS Okl fifieen difforend United States: over fifty
years ohd—25¢ with Bpprovals. Jaxon, Baw C11-P, Mew
Rochalhe, New York 10804

GHEAT Gift froe with 15t purchase—ine United States
approvals and want list servicos. Send 15¢ for handling. The
Btamg Boutique, P.O. Box 456, Madison, MJ 07940

CARTOOMING ~ mongy, fun, poputarty!! Leam by mail.
Fress bookiat!f! Castooring, T2 Kendal, Toronto, Canada MSA
e

SHGM Printing — Easy mathod, Frea catalogue. Kaufmann
Comparry, Conteriown, Missour 85023

CARTOON tor Fun and Mohey!™ Free booket!l! Canoons,
Box 406144, Dwtroit, Michigan 48240

MODERN Cartodning taught by mad. Write bor ee bro-
chure. Canoonerama, Box 263-117, Brantord, Conn. 08405

35 LESSON cartooming course. Caroonisi's Magazine,
both $4.00. Hartman, Box 30367, Lincoin, Mebreska
GE503-0367

BREATHTAKMNG Beautilul. 50 Difsrent mint Monaco pic-
iorials commemoratives only §1.50 with mint complete set
spprovals. Pagoda, Box 132P, Sidrey, Ohio 43368,

FREE - U. 5. Discount Calalogue. Shedron, Box S47E, Morth
Miamd, Fla. 33161.

WORLD Wide Stamps mourtad in books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jamaica, N.Y. 11435

50 DIFFERENT Old U5 beatwean 1881 and 1939 - §1.00,
Ed Fioush, 423 Shepard, Mansfield, Ohlo 44807,

BARGAIN 100 Workd-wide Stamps 252 Quality Approvals.
A. Parcar, Box 143, West Brookfieid, MA 01585

35 NFFERENT Ol US. Revenua Stamps §$1.00
Winchester Stampa, Box 35682, Manstield. Ohio 44007

MODELS, MODELS SUPPLIES

RADID CONTROL- Airpiarwes, Boats, Halicoplers, Sup-
plies. By Discownt Catakog $5.00 (Faturdables). Modelss
Supply, Box 7185, Manigomery, AL 36107.

FIRING CIVIL WAR Moded CANNON Plans: Catakog §1.00.
Grgar— PREGE4, Box B892, Shalimae, Fla. 32579

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LEARN VENTRILOQUISM! Guarmniesd instruction. Sup-
plies, DUMMEES. iemation Free! Maher, Box 420-PM,
Littiaton, Colorado BOVED.

FREE! World's Leading Nowelty Catalog 1600 Jokes,
Tricks, Scince, Spors, Hobbies. Johnson-Smith, C-6013, Mt
Clemens, M| 48043

MAKE YOUR OWH LUMBER with the Boyos Lurber bl
chain saw afachment $56 plus postege. Free brochume.
Boyoe Indusines, 406 South Chester Streel, Gasionsa, Morth
Caroling 28052

GREENHOUSES- , Bolar aMicient kils.
besutiful, functional, economical. Brochure free. Gaothic Arch,
P. 0. Box 1884P, Mobile, AL 36633,

UPHOLSTER your own car seals, for under $20.00! s
Emsy, with cur hully dlestraied guide. $3.50. Hoegel
Publications, Box 360U, BuMsio, MY, 14215

PAINTING - STAIMING - WALLPAPERING. Handbook
Wiitten By A Controcior For Homeowners, $4.85. Kress
Contracting, Box 408, Gibsonia, PA. 15044

HOW To Build Spas and Hot Tubs, Free Details, Lakeside
Enterprises, 37176 Cremona, Lake Villa, lll. 50048

DISCOUNT CATALOG: Chainsaws, Three-Wheseler, Log-
splifiers, Moborcycle, Bnowmobide, Smal Engine, parts,
acoessonas (51,00, Manufacturers Supply, Bax 157-FME.
Donchaster, Wi 54425

HOBBIES & COLLECTIONS

TOY SOLDIER MOLDS pus Chess, Madioval. Faniesy
2E5MM. For hobbyists, colléstions. Fun and profit! Rush $1.00
(relundabis). Castings, F.0. Box 3482-PM, Longwood, FL
32778,

MILITARY Madals Catalogue 50¢. Yearly Subscriphon
5450, Viernon, Box 138TPM, Baldwin, NY 11510-1387

FLAGS - Historic, State, World Mations, U.5_, Elc. Collect
All 50 Siaies And Tesritores. Catalog $2.00. Broward Flag,
P.O. Box 8553FM, Asheville, NC 28814

MUSEUM OCuality Metal Soidier Kils Catalog 5300,
Quartermaster, 2 West Sith Sireet. Elmira Haights, NY
14803

AFRICAN beer cans. Calalog SASE. Melly, Eastridge
Acres, Mendon, Vermont 0570

HAZ war souwvenirs. FREE ilustrated cataiog, Delta, Box
31224P5, Honolulu, Herwail H8820

FREE Surprisa Collection with approvals. Gould, Bax 21340,
Petaluma, CA S4853

EXDTIC ANMIMALS 25¢ Waorldwide Approvals, Birnell, 8525
Morth Lamar, Suite 185, Austin, Texas TETS3

PENNY Starmp approvals, Roegardless Catalog. Kloster,
17902 Markies D, Jarmul, CA 92035

100 Defterent ULS. 25¢, Approvais. Beadiey, Box 4258,
Midiothean, VA 23113

W5, 30 minl chmmamoratives $1.000 Approvals. Gordon
Davison, Contdocook, M.H.

“INVERTED ERROR" + 100 Different United States, 50¢
with approvals, Lurey, P.O. Box 7088, Sdver Spring. MD
20807

FREE 100 Canada with reguest of Warld Wide Approvals.
Brner's, P.0. Bpx 5607, San Maleo, Cakif. 4402

00 WORLDWIDE 50¢ when requeshng low priced lomign
approvals. Slewan Keml. Box 23080, Belingham, WA
BRZ2T

FREE LS. Mind Si. Approvals. Hidebrand, Box 4867,
Smnia Clara, Callomia 95054

101 Lage Pctorigls 50 when requesbng workdwide
approvals. Benat, P.O. Box 210244, Dasas. TX 75211,

25 IFFERENT oider LS. 10 with dpprovals. Hill Co., Box
51, Defiance, Ohio 43512

300 Worldwide T0¢ to approval applicants. Send todpy. J.
MARTIM, P.C.B. 245, New York, NY 10023

FREE! Big Bargan Catafog - Mew Edition bsting thousands
of bargains includng U.5. & B.NA. stemps, packets, albums,
acoessonies ahd supples. Also fne stamps from owr approval
sonvics. Buy only what you like. Retum balance

Thank you, Samp Co.. Dept. ES4PM,
Jarmestoan, MY 14701
{Continued on next page)
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STAMP COLLECTING
50 BEAUTIFUL MINT BRITISH COLOMIES 25¢ with
Woridwide approvals. Mid-Allantic Stamps, Box 478,
Edgewaies, MD 21007

PENNY . Setslscton Guaranriesd. Schoabel,
T-230 W, 14th Morth, Yancouver, B.C. VTM 1P2

IMPERFORATES: LS. Scoft's (754, TES5] mint §1.00 with
LS. Approvals, Promgd servica. Low Prices! REM, 1122
Marabala, Forl Pisncs, FL 33450

ISAAEL 15 Different 10¢ Approvals, Sam Chazen, Box
BEE, Dairmy Bamch, Fiorida 33444

4 FOREIGN Sets - only 408 when
A.G. Saies, P.OBox 1085M, Jamaaca, N.Y. 11421

Caveernmend Way, Depl. 1P, Cosur &rAlena, mmu

SAVE, Complete Catalog, Musical Accessories, Sirings,
Parcussion, sle. §1.00, Supar Save Musio, Box

Microphones,
844, Marganiown, N.C. 20855,

CALLIOPE— Bring Back Thoss nostalgic scunds. with &
rrii-caltiope bull of al-hind miterals, When you depreas the
kerys, air from intormil bicwers rushes o the pipes, produc-
bing tonies tht sound Bke &n orchestra of futes and whistins,
Pians, specifications and materal lst, (PL-1530-$3.95), Send
order 1o: P.0. Box 10145, Radio City Station, New York, NY
1o

SELF IMPROVEMENT

STOP SMOKING KIT §2.50. ACW, 163, 1268 Brosdway, E|
Cajon, CA 92021

START AM EXCITING CAREER AS A MOTORCYCLE
MECHANIC. Study At Homa or reaident school, Nationaly
accredited. Federal Guaranteed Student Loans & CGrants
available. Write; AMS, Dept. Ph, 10025 Shoemaker, Santa
Fa Springs, Ca. 90670 or cad free 1-800-423-45678. Califomia
Residents call collect 213-044-0121.

. REISCH WORLD WIDE COLLEGE OF AUCTIONEER-
NG, INC. The original - 50 yra. - Works largest! Term socon.
Approved for, WA, Free Catalop. 515-423-5242 Col. Gordon
E. Taylor, P. . Box 848, Dept. 18, Mason City, lows 50401

PREPARE o better handle your business, political and
social opporiunites. The Blacksions School of Law has mel
the law training demand for almost & century. Inlormation:
P.O. Box TR0906, Dallas, Texas 75378

IMPROVE Lifeatyls. swhwmmcm
5100 Jubus Dom, 2042 South Clack, #5035, Abdens, TX
THE0E

WORLDWIDE mixiure. 208 stemps 25¢. White, Box
241664, Indanapolis, Indisna 48224

Alpaugh, Box 225, Haghbridge, N.J. (8528

100 LARGE TOPICAL STAMPS 25p When requesting
spprovals. J.C. Pence, POB 3041, Winchester, Vinginia
2601

OLD U, Stampe on Approval. Shamman, Box 153556,
Philadeiphia. PA 13111,

WALT DISNEY Character's 1084 Summer Ciympic Collec-
toh—Freel Approvala. Wikam Deems, Favenswood, West
Vieginda 26164

EDUCATION & INSTRUCTIONS

WELDING TRAINING. Basic and Advanced for Major Pro-
cesses— SMAW, GMAW, FCAW, GTAW, 0AW, Pipe all pro-
cesses. Morprofit school, Approved for wiigible velerans.
Accradited mamber NATTS. Apgeoved Ohio 70-12-0064 HT
Writa tor school bulletin, courss schaduls, HOBART
SCHOOL OF WELDING TECHNOLOGTY, Box 84, Troy, OH
45373,

Mﬂmm:m“mmmmm

GIFT Packed LS. Stamps with LS. Approvals. Bill Kesling,
Box 638, Dept. P, Newiown, PA 185840

“WHOLESALE" U.S. —Foreign Prioelist and catalog Fres!
Guargrieed. No Approvals. Schnesder, Box 1240,
45501

PHOTOS & PHOTO SUPPLIES

Educston. Credit tor work & §le experience - Southland
Untiversity, 35 N Craig Ave., Depl. M-8, Pasadana, TA 51107,
Toll-fres, 800-423-4530, CA bol-lree, BDO-382.TOS2, looal
B1B-TO5-555A.

PHOTOGRAPHY TIPS from a 30 year Professional. §4.00.
R. Woodhouss, Box %8, Balsam, N.C. 28707

PHOTOGAAPHS made m ceramic tile, Send stamp for
complsts iformation. Gray Studio, PLO. Box 886, Woadvills,
TX 75870,

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted. Fres FecordingPublishing.
MMFMMBM?MMFL

FREE SONGWRITING SUCCESS BOOK! Top Reconds.

mmllmm

ACCORDION Top Brands, Cordovon, Buy Direct. Tremen-
dous Discounts. Trades accepied. Free brochure. PM,
Accordion-O-Rama, 168 West 16th Stres!, New York, NY
10011

PLANOS, PLAYERS, PUMP ORGANS. Rebuild and repal.
Catalog of “Haow-Ta'" books, $2.00 (redundabls). Vestal Press,
Vasial 11, New York 13850,

POEMS Set To Mussc, Nashvite Music Productons, Box
40001-PM, Nashvile, Tennessee 37204,

GUITAR BUILDERS— hard-io-find quality supplies at
great prces. Send §1.00 for catalog. Stewart-MacDonald, Box
D00H, Athens, Ohio 45701

sores, Books, Plan Tuning Kits, Catalog $1.00. intermatonal
Luthiers Supply, P.O. Box SB0387. Tuksa. OK T4158

INTERMATIONAL VIOLIN COMPANY, LTD., Catalog For
Maken, Repairers of Instrumants, Imported Tone-

Widin I, .
Dapt. Gl 4038 W. Behaders Ave., Balimors, MD 21215

TUNE YOUR OWN PIAND and save. EASY, funi Kit
includes tuning hammor, mules, iirk, 201 page book. $28.85.
Constal Instrumants. Box 2802, Wilminglon, NC 28406

PLAY PIANO-ORGAN! “Mewest Method Guarantses
Instamt Resulst Frge informaton: Music-PM, 4001 East
Fanded, Phosn, Anzona 85028

i&0  POPULAR MECHANICS

SCIENTIFIC Tinastucy! Your Key 1o Posithe Personal
Profit! Free Datails. AMY, Bax TET333, Foswell, GA JD0TE

LEARN how to Pass Tests. The iomm Seorst $2.00. House
of Heather, 12323 NE Fourth Plain Rd., P29, Vancouver, WA
38662

BOOWKEEPING O Accounting! Easy Home-Study Plan
Pregares You Ouickdy To Do Your Own Books ., . Ov Othaers,
Approved For Veterans. Free “Accourting Canesr Bt Write:

Accounting  School, Depl. PBCS4, Newport Beach, CA
B2860.

UMIVERSITY DEGREES BY SPECML EVALUATION of
EXISTING Job Education, Achisvement Fasi
Inexpenseee. Dl.ﬂ!&l#—“&-ﬁ'ﬂ”.ﬂr Wnte: Box 13151-TH,
Columbus, OH 43213

BE A PARALEGAL - Handie Your Cwn Legal AMmis
Accredited ARomey Insruction. Home Study. FREE CATA-
LOG. Southern Canser instilute, Drewer S4F4-2158, Boca
Raion, FL 33427, (305) 365-2522.

LOCKSMITHING. Free book, Locksmithing inatitute, Dépl,
F10-004, Litte Falls, MJ 07424

DETECTIVE TRAINING HEADQUARTERS: For Home-
study Education That Warks. Exciting. Eln‘grl.mcu-

UNIWVERSITY Degrees! Economical home study kv Bache-
lo's, Masier's, Doctorate, Prestigious fsculty counsels o
indapancient study and lile experience credits. Free prool —
Richard Crinas, M.D. (Harvard), Prasident, Columbia Paciic

Uriversity, 1415 Third Streed, Sute FEOT, San Raleal, CA
B4801; Toll Free: SOOEZT-1617, Exi, 480; Califomin:
Exi. 4B0.

BCIENTIFIC Timestudy. Your Key To Posiive Personal
Prifil. Free Details. AMT, Box 787333, Roswell, GA 30078

REPRESENTING Christ, Pray Each Recene Acts 2:37-43,
Continum,. 1127 NE Fifth St, Ocata, Fla. 326870,

TRIPLE YOUR INTELLWGENCE! Frou Lesson! EDEMP,
Box 1462, Glandora, CA. 51740

EARN 5800+ WEEK! Gat your “F.C.C. Commanial Fado-
Telephohe License” - Fasi, maxpansive!l Elecironics Home
Study, Fres details. Command, D103, Box 2223 San
Francisco, 4126

-ETWTUH“W“HEI l'bmll‘md'l COUIrAnG —
ownrhiaul

Mortana S0820. (406) 349-2100

LEARN Asieap of awake. Aeconds, tapes, squipment! Free
catalog! Drawer PA-400, Ruidoso, New Maxico BE345

DETECTIVE Profession, Easy home sludy; Tree tie-tack of
lapal pen, cartificate, futurd. Prolessional Tradning
Schoal, Depl. CP, P.0. Box 41258, Los Angeles, CA 20041

LEARN Sewing Machine rapairing. A profitable Trade. Easy
o lmam, Free deleds. Sewing Center, 187 FR, Rochebe, GA
3078,

LOCHEMITHING, Univarsal School of Master., Comespon-
dence and Shop Training. Box 214652PM, Sacramanto, CA
oE81

FREE 120 page Carser Opporunitss Guida - shows how o
train &t home lor 1op paying jobs. Gramion Institute, 283A
Adsiaide Sireat West, Tosonto, Canada MSH 1v3.

Masiers, PhiD's. Free Facls Revealsd Careers-PMS, Box
4TOBBE, Tuisa, OK 74147

mmmmmwm-

SLEEP LEARNING. Frea Cataiog. Sleap Lenrming Institute,
2 William Streal, Fort Edward, MY, 12828

TYPEWRITER Rapair &t home. Monsymaing
Typewriter inst., 147A Crooks, Paterson, N.J. D7503

DESIGM STRESS CALCULATING MADE EASY. . . .~
Your Stepladder To Fecognion.” . . . ¥Wote: Dedkghers
Marual, Box 10734, Sconsdale, AT 85252,

uuumvnemusnmummnm
Masters, PhD.s .. mem Counssling, Box

317-PMG, Tustn,

Daveesing E.5.P. Cowrses and
Equipmant llustrated Catalog 1m:wjtm
27 voars. Dept. PM/A, Bruce Copan, Hightield,
Sussex, England RH1T TEX.

Draredhill,

BELL'S BUILDING MAINTENANCE SCHOOL. Dwtalls.
P.0, Box 17085, Kansas City, MO 84132

EXTENSION And Post-Gradusle Awards in Pm!j
Ar, Science, Botanic, Madicine, Homsopathy, Rsdionics, and
otihers. 30 subjects Curriculsr Tree (Eirmail $1.00 refundabls ).
Ragistrar, Sussex Coliege of Technology, Highfeld, Danaehill,
Sussax, England,

Tapes, records, books, Gigartic cataleg free. A
mmmmmmuﬁm.

HIGH SCHOOL DIPFLOMA AT HOME. HO CLASSES, Low
cost. Inforrnation FREE. Call ol free 1-800-228- 5600 o write:
Armprecan School, Dept. #30845, 850 E. 58th 51, Chicago, iL
BOEIT.

UNIVERSITY DEGREES BY MAIL. Accredied, soonomi-
cal, fmst. Bachelor's, Master's, Dociorates. DOr. John Bear,
PO Box 1144TPMY, Marina del Aoy, Ca 90295,

PLAND TUMING PAYS - Puano funing - Elscironic ongan
sorviong, Laamad sasily 8! home. Fres booidsd. Miss Boyart
School. P.O. Box 20153, Sacramenio, CA 85820

ARE YOU LOCKING FOR EMPLOYMENT? Try our Clas-
adlied Sectitn] i costs ondy §5.70 per word. And, i you wish io
run &l o part of your ad in bokd capital ktiens-you can do so for
as litte as $1.00 per word additional. Act now! Send your ad
io: POPULAR MECHAMNICE, CLASSIFIED DEFT., 224
WEST 57TTH STREET, NEW YORK, NY 10018



WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
NG AS YOUR CAREERT Our Graduiitis ans working word-

mzﬂm‘_mﬂlﬂ- WA 107

HUMDREDS of Cversaas Employers CAN b starestsd in
YOU - For Listings send $10.00. “GOAL" 22 Wren, New
Brauntels, TX 78130

FREE PATENT MTNBHEW'HMM Hawve.
Richard L. Milar, Wootworth Building, 233 . Suite
JE12-M, Nerw York, WY, 10007, (212) 267-5252.

. INVENTORS! IDEAS HAVE VALLUIE! Ever think of an idea.
forged it and see i later on e markst? Many people don't
forget, acl quickly Bnd are rewardéd by Amedcan ndusity.
‘Wiriba down your idea’ We ofler free disclosune registrabon and
Initial consuftation reganding your idea's potential value, Call
or write withou! deley for your iree mformation package.
AMERICAN INVENTORS CORPORATION, 82 Brond Street,
Depl. P, Westhield, MA 07086, (41 J588-3753. A Fee Based
Marksting Compary, Officed Coast 1o Coast,

RIVERBOATS - Tugs $15000-850,000. Expendes paid.
Work honth. Home month. Experience unnecessary. All

inciuiding Alaska, Hawail. Free report. Send stamp
4T110

WORK Cvenseas $20,000-580,000
rnaticn Cal 31T-830-1712 Ext 24.

SUCCESSFUL job hunting techriguss. Fres Datalls. Box
45205, Wastlaks, OH 44145

opportunities! For infor-

. HELP WANTED

mmmlmrmmem'
Howest  Handbook AUSTRALIAN
IMTERMATIONMAL, Box ‘lﬂiﬂ?ﬂﬂ.
200348

OVERSEAS Employment . . . $20,000 - $50,000+. Free
Wh?m Indianapois, Indiana

'Um DC

Fiaport!
46213,

AUSTRALIA Phus Orverssas! Big Bocks. Opanings fow.
Repont $2.00. Austos, Box 772-E, Cypress, CA D063,

'WANTED -indivichsiils iriterested In working at homa or in
plant assambiing small slectronic components. Full or par
e, Industry raies $538.50 per how. Mo exp. nec. Reply
mwnsd. to: Electro Mechamcal Asssmblers Assoc, Depl.
Phi-B, Box 9188, Columbus, MS 38705, Include 53 for cost
rei. mall application processing.

-mmman:

PATENT IT ECONOMICALLY! Free Dwiaiis, M. Raner,
2008 Fondulac, Fachmond, VA 23229

PROTECT YOUR INVEWTIONS AMD TRADEMARKS.

w&mm FREE Preliminary Feview, Box
F92PM, Millwood, NY 10546

INVENTORS WANTED. Intemational capital group seaks
high tech patents or licersed agresmants, Wite for dotails.
Guardian Capital Corp., P.0O. Box 18737, Inving, CA 82713

ALL Sces. Buy Small Cuantities. Fres Catalog. SAKet
B151-C Cobath, Van Muys, Caél, 81401

HUMNDREDS Of Sizes, Lowest Prices, Fres Catalog. Action
Plastics, 145600 93rd Lane MLE., Minnaapoiis, Minn. 55434

BUY IT WHOLESALE

BELTS and Buckles. Compimbe ina fast sellers, mcluding
truchkers, moloncyches, widiife, wesiams sic. Big Prokits. Com-
plete dealer set up. Cataiog §1.00. Ancher Speciafties, Box
J958-BPM, Nodth Providenca, FRE 02911

EARM MONEY sailing rings, jewelry, buckles, watches—
buy dirgct, 1mmmﬂ.ﬂm:1mwj
Anka-PM, 90 Groamssch Ave., Wanwick, Rl 02888

BUY Direct From Taiwan, Hong Hong. Details $1.00
Refundabéa, Canming Colucol, 56 Central Bhed., Marrick, N.Y.
11566

CLOSEOQUTS! Discounts! Beiow \Wholesals! Fresbies!
Information’stamp: DDN, Box 20152%, Ferndale, Michigan
48220,

RESENTING MANUFACTURERS. Patmar, 2680, 77 Fulion,
Financial District, New Yoo, NY 10038

EARN ROYALTIES. NUPRODUX INTERNATIONAL,
1377 K. NW 182, WASHINGTON, DC 20005

#00,000 BARGAINS Below Wholssale: Many Fres! Liqus-
datons . . Closeouts . . . Job Lots . . . Single Samples. Free
Defals. Bargainhuntars Opporunities, Bos T30-A, Hallend,
Michigan 40423

500,000 Hem Bakow Wholesals— Evarything imagmshia’
Frea Catalog! Bargains, Box 831P, Culman, AL 35055

INVENTORS: If you hawve an invention lor sake or license,
witler ot Trie Bookhet explaing henw we can hilp you_ Kesslar
Sales Cop., C-5-1W, Framont, Ohio 43420

made public. Limited. §8.95. 20717C Hwy 5. Suie 1013,
Lymrrwood, WA GBIGE

CLOSEQUT Jawelry 55¢ dozen. (Catslog 25¢), Roussels,
107-1631 Dow, Adinglon. MA 02174

Surplus
Mamess, Box 1717TPM, Hghland, Ind. 48322

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

REAL ESTATE & FARMS

FREE! FALL-HOLIDAY CATALOG! 268 pages: ovar 5400
propadies, 2300 pictures! Vahues in ey typs of real estite,
Fnaairry cranar financed! From B00 offces in 41 states. Get your
FREE copy NOW! STROUT REALTY, Flaza Towers, Depl.
5800, Springliekd, MO 65804, Call toll fres: 1-S00-541-4266.

REGISTERED PATENT ATTORNEY Washington DT,
Subwb. Donmid A Keltiestrings, 414 Hungeriord Deive,
Rockville, Mandind 20850

INYENTION SERVICES: Development Assistance, Proso-
Typing, Markating by professsonal sclentists. Wnie lor infoma-
Oileialk and Assbcasbes, Box 250, Rossvils, Mashigan
ABOGE

MILLIONS PART TIME on new ideas? Yas you can. Find

REAL ESTATE FOR SALE 500 oflices . . . 45 stales|
30,000 listngs on computer, 16,000 under $50,000! Frea
printouts & regional catalogs! UMITED FARM AGEMCY,
B12-PM  'Wast 4THh, HKansas Cay, MO, 84112, Ph
1-B00-821-2588 in Mo 1-B00-852-5785.

PREPARE FOR WINTER
MOVE TO FLORIDA

SEND for this unique bocklet thal describes how lo get to
Fiorida on a shoesiring and forget cokd winters forever. New
bookdet has chedklists and blank forms and tells you how 1o
shll your prasand homa, Mave, and buy ancthes oe in Flonda.
Talls sacrets of buying and selhng without a Realtor, buying
with nothing down; buying foreclosures; and dealing direct
with home ownars, Send name, address, Zip, and check or
maney onder for $8.65 o CASABLANCA PUBLISHING,
P.0. Box 281838, Tampa, Florda 33685-1838,

Publications, 11684 Vemiura Bivd., Sune 468-PM1, Sludo

28397, Loe Angeles, SO0SS.

FREE REAL EBTATIBATH.MM.M Soulh-

AS LOW As £29.00 An Acre Purchased through Estate Lag-
uidasons. Canada's most papudar furfling dnd fishing lake-

‘Waler Vapor Returned To Fueling Tank. Canncl Take kiea
Furtfuer. Nbad Halp. J. Chinstopharssan, 1547 N.W. 60th Ava
FL Lauderdale, Fld. 33313

2 o

22C, 2411 Yonge Street, Torsnto, Ontario, Canada, M4P 21,
O tebaphone T days 8 weak, anytirme, 416-488-0d44d.

FREE CATALOG #60 lists farms, dasies, hunling ground,
waberfront kand, businesses & more n AR & 15 othar stabes.
FREE! Amancan Farm Digast, 1546 Yaison, 51 Lous, MO
B1130. (800} 325-0043

REAL ESTATE Motheng down. Details $3.95. CRC, P.O.
Box 4571, Madson, Wi 53711

FREE Muiling List Analysis. Details. GOC-7P, Box 1107,
Stuard, FL 33454, (305)334-5205.

MAILING LISTS—POWER-PACKED. Compulenzed to

special inderests, SASE to CORNELL. Amberands, 5L
Croton-On Hudson, NY 10520

ADVERTISING at low rates for mailorder products and ser-
vices. Mai §1.00 plus stamped sefl addressed envelope for
irffommation to: COSDP/AD-CO, Box 27114, Houston, Texas
TIaTT

MAILORDER BUYERS! ALL CATEGORIES. Computer-
ired n 2P CODE ORDER. These people will mespond o
MAILORDER OFFERS. GUARANTEED DELWERABLE!
For full detaits FUSH SASE to: MMC, 2511PM East 5th Piace,
Tulsa, OK 74104

MARING LISTE that produce, GUARANTEED DELIVERE
BLE! For BROCHURE RUSH 1o: D & D Distrbutor, 12500
leawood C1.. Rivenview, FL 33588

MAILORDER Buyes.
SASE.
®To

Computerzed Zip Onder, Pesl. Alush
Beatty Enterprises, 1243 East Samgie, Fresno, A

MAILORDER BUYERS. Categores Guarantesd
Currenl. Send SASE. Gagsco, 4040 Freed, San Jose, CA
og117

“MAILORDER MAMES", Al COn Peed And Stick
Labels. Fully Computerized in Zip Code Crder, These Peopla
Will Raspond To Almost Ay Bomabde Madkender Ofter! Guar-
anteed Deliverablal For Full Details Alush SASE or §1.00 To
J. A. Espinoza, Box 237TPM, Busna, WA 98521,

OPPOATUNITY SEEKERSMLM NAMES. FREE SAM-
PLE, Verture-PM, Box 336, Rivera, AZ 86442

MAILORDER BUYERS LISTS availabla for immadiate usel
Compuledized on pesl i Stck labels n zip code cnder, Guar-
aniead daliverable! For complete details send 5.ASE. o
MEM, FME, P.O. Box TETETT, FRoswel, GA 30076

MAILIMNG LISTS. Opporiunity Seskers, Mullilevel Buyers.
Fresh, Rasporsive. $6.00 Per 100 Mames. Piesville Ad
Agancy, P.O. Box 21427, Pikesville, MD 21208

BUSINESS SERVICES

INCORPORATE wahoul legal tes! Free bookle! tells how,
Includes forms. Call now BO0-345-CORAP.
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RUBBER STAMPS

phrr Frllﬂ:
"rww'blmmmmp-nl
nlog. CUSTOM STAMPS, Box 12211-M, Adinglon, VA
prrin)

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE lor printing. Catalog $1.00/deductible 16t order.
Cuaker City Typa, FLD. 3, Box 134, Honeybrook, PA 10344

TYPE Fants. Hand Prinding Pressed, Supplies. 120 Pages.
$1.00 Deductibs lirst order. Acme Tybe, 1720 N. Marshfield,

Chicago, 0622

COMPLETE Rubber Stamg Cuthts, Supples. Same day
shipment. Skgn Engraving Machines, Wholesale Chtalog
$1.00 Dacuctible. Saw Stamp, 1720 N. Marshfield, Chicaga,
[t

BARCO Type Founders. Type and Rubber Stamps cals-
ogua. Mail $1.00 redundabes on firs! oidar. Z37 5. Eveigresn,
Bensarmville, 50106

PRINTING SUPPLIES

GUICK Copy Printing. Low Prices, Write: Maborwide, 614
Rosrth Main, Bioomingion, Ikinos 61701

PRINT Booklets 3¢. Print 1000 81211, $12.42. Bookiet
Planner—Pricer  Froe, Speadiboohs, Aurora,
Badiord, Ohio 44146

GUMMED LABELS .
1,000 Address Labels $3.00. Free Liberature. Acme, Box
440804, Pittsburgh, Pennsyivania 15205

GIFrS-H'OFFHE

MERICA'S GIFTS FREE CATALOG Somathang for svary-
one, Box 20533, Waco, TX TET02

WIMA MICHOLS - Distincive Gifts by Mail Catalog - §1.00
Felundabia On Purchase. 14837-2 Saticoy, Van Muys, CA
1405,

?‘Hﬂmﬁhdnhﬂvn §15.05. Racamer i,
11230 MeCree, Dallas, Taxss 75238

grond,
wmlmn mmmums

TREASURE Hunters. Complate line. Elecironic Detactons.
Pendulums. Books. Hobby or prof. Fres calalogue.
Detectors, Apartad 7-905, 08700 Mexico,

BAVE up 10 40% on e mstal debectors. AR major brands
inchuding White's and Gamell. FREE discount pnce list
Northwoods General Store, P.O. Box BETAPMS, Madison, Wi
5375, (B0B)27T4-4580.

PROFITABLE QCCUPATIONS

FT. SMITH Auction School, FL Smith, Ark. 72803, Flesident
& Home study, Vieteren Approved.

REPAIR lnwnmowesrs thousands of parts and ools whols-
sale Gal 40¢. Ebwanger's, PM, P.O. Box V, Pord Jervis, NY
12

Moids Available, Details. Lynnefie, 625105 Mentpark, Menior,
Ohig 42060,

FREE Catalogs. Repair air tonditioning Padngaration,
Tooly, supplies, full instructions. Dooloa, Inc., 2018 Canton,
Callas, Tenas T5201.

SALESMEN-DIST.

EXTRA MOMEY DURIMG YOUR SPARE TIME!

fown AAA-1 Company in our T50h year, No imesiment of ool
bechions, Weesly Commiasions, Sel your own hours. Full Time
Polential. Mo axparience necessary. Wrile o Kevin Paska,
HEWTOM MIFO. CO., Dept, BPMY, Newton, lowa 50208

AGENTS WANTED

WITH Mason Bhoes, pay day is when you wani il Take
arders from (rends and reighbors. Waldch your busshess buid,
MHHWMTHFM1MTW,E¢
555 n Wi 1-800-472-70003, Ext. 555 or wiite: Mason Shoes,
K-B17, Chippewa Falls, Wi 54774,

V¢ ADDRESS “Ablal_abels” [PaelStick). Detalls Samphos
$1.00. Haeins, Box 215K, Port Plaading, MJ 07DE4.

BUSINESS OFPORTUNITIES

IMPORT -Export opporfunity, profitable workd-wide, mail
order business friam home, withoul capial. We ship plan lor no
rish Examination. Expériénos unnecessary. Fres Peport.
Mallinger, Dept, M2T08, Wioodiand Hils, California 51367

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewairy, Gold Teeth, Rings, Dis-
mands, Walches, Siver, Platinem. Mal Articles Today, Free
gift with Indoemmation. Gold & Pracious Matals, 10
South Wabash, Depl. 158, Chicego, G063,

TAKE MO CHANCES. Dwal with oldest, most reliabile lirm in

85 CLOCK FACES. Nerw Line, Sports, Kitchen, Chidrens,
Assorted Sedss, FREE Color Brochure, Clock Man's Shop,
Box 218, Lady Lake, Fia. 12658,

CYPRESS CLOCKSE Do 0 Yoursell Catalog And Insiruc-
tisns Free; Cuarz Movemenis, Slabs, Resinl
Cypresa Cormes, 5104 South Trail, Sarasofa, FL 33581

LINCOLN MANTEL CLOCK — A meproduction of the
mahogany clock that was in the Butler family home, whare
ongingd chock is now in the Lincoln Home Mational Histonc Sie
In Springleld, 1. I has an B-day movement. Plans, Matenal
list & sources for parts. (PL-1824-55.95). Send order to: PO
Box 10745, Radio City Station, New York, NY 10101

BIG Savings on FISHER & WHITE'S Metal Detectors, Frae
Catalogs. Treasure, Prairie View, IL G0089-0201

$T00 Per month eamings possible preparing income bax

relumns &f homa or tax oflice. Wa show you how. Culckly
lemried. Details ired. Mo salesman. Federabed Tex, 2085
Maontrose, Chicags, 60618,

BECOME A Tax Consullant Owr students earn 3,000 -
$5,000 every lax SGAB0N Draparing FELUMS, Svanings. Accred-
ited Program. Mational Tax Traming School, Monsey 2JR,
e York 10952,

PROJECTHON TV . . . Make §5%'s assembling

... Emsy. .. Piesults comparabie to 52,500 projeciors . . . Your
total cost kss than S20.00 . . . PLANS, 8° LENS L Dealers
inlormaton $17.60 . . . Bustrabted information FREE .
Macroooma - BAX, 'I'l'lﬂ'lll'w Croasing, Penm-.rhmu.
18817, Credilcand orders 24HRS. (215) 7362880,

WANT your cwn lucrative home business? Fres detais:
Information Bureau, 55 Sufter, Sulle T25-C, San Frahcisco,
Ca a4104

$3,000 MOMTHLY Seiling Informateon by mall. Details. Box
10178, Alaxandria. VA 22310

MAILORDER Opportunéty® Start profitlable home business
withos eapenence 0 capibal. Write for free book, plue deladls.
Mail Order Assocetes, Ing., Dept. 50, Montvale, MJ 07545,

START/OPERATE PROFITABLE HOME BUSINESS, De-
tails. BANZAI INC, B04 Evers 51, Complon, CA S0220

“¥2 Profitable Home Businessess”. Only £2.00 Postpaid.
Hllﬂ?;ﬂ Marketing, Dapt. PM, Box 587, Eau Claing, Wi,
MO,

TREASURE- Locate quarter mile away with ultra sensaive
AMC, Tampa, Flonda JO888

142  POPULAR MECHANICS

MAKE MONEY WOODWORKING - Eisy profits making
unugual gifts, novalties. Free details, Williams, I9K
Thus, Glen Cove, NY 11542

008 Successtul, Litle Kaown Businestes, Hearland
Publishing, 607 Roancke, Browrwood, TX 76801

DISTRIBUTORS WANTED, Mew knports. Daal Dinscl. Frae
Duia. International, Box B35PM, Newark, MJ 07101

ish, recoior lumiture, uggage, car lops, m-ﬂ; Twu
arnall £20 joba a day earm you 51,000 & month. Homas, can,

dnhmrﬁpmh'
SMC, 9401 De Soio Ave., MMMH
B131 14581

ALUMINUM SCRAP - Aiscycle Yoursell - MAKE $26.00
POUND! Free information: Indusiial - PM4D, Box 127,
Assuanieia Bay, New York 13607

ASSEMBLE PRODUCTS AT HOME. Mary opportunitios
paying High Weekly Profits presentty avalable withou! invest-
ment. Wrie: Businessas, 528 Bnghton 11th, Brookiyn, New
York 11235,

FMAND Tuning quickly leamed with home study courses.
Deiplomia grarsd. American Tuning School, 17050 Telfer

PICTURE Framing-— Profitable hul or spare-tme tusaness.
Easy 10 leam with handbodk-course “Guide To Picture Fram-
ing Profits.” $3.00 Guarantesd. Frse Ireming-suppiss catalog
included. Japs, 126-PM Seventh Norh, Hopkins, Minnesota
55343,

LEARN Sawing Machine Repairing. Men. Women. Lucrs-
tve Profits. Oresslin Comespondence School, Box 5104,
Spencer, lowa 51301,

COMNCRETE Biock Machitvs: Catalog $1.00. Route Cne,
Bax J740, Rapid City, South Dakota 5T702-2740

REPAIR HVDRAULIC JACKS — DETALS FREE
WRITE: WYDHAULIC PARTE SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS TBSH0.

| MADE 340,000 Year by Mailorder! Halped others make
money? Details 25¢. Torey, Box 318YY, Ypsilanti, Michigan
48187.

mm Mo selling. Foutes sam amaring
“Big Calalogue FREE.” Parkway Corponation, 1930
Mﬂmm Timanium, Maryland 21083

NEW Morcedes Benz, $120.91 monthly, or BMWY, $81.51.
- . Guargnteed, . . . Write: FowCo, Box 2655-49, Springliedd,
WA 22152

550000+ WEEKLY! Recondfioning used car baftaries.
Secreds other's don'T tell. Fres information. Bathery Oullet, Box
3200, Heckory, N.C. 28603,

CARPETLAYERS Eam To 34000 Monthly, Easy Home
Trainng. Bag Demand. Free Catalog. Carpat Crafts, 390CP
Dawson Drive, Camaniio. California 23010

PRODUCE BEAUTIFUL COPPER OR BRASS SIGNS.
Fast, inaxpansive, Profilahds. Delalis. Signat, 50 High, Suite
LLT-C, Bulndo, N.Y. 14023,

SEZED IN GOVERNMENT NARCOTICES RAIDS! Auto-
mobiles .. . Vans. . Boals . . Fumiiune _ . . Thousands othar
iterms. Buy Dit Cheap - Resed for Big Profits! Fres Informa-
Bon: Marcel, Box 7557-M, Monroe, LA 71211

ALTERNATOR Slaner Rabuilding Made Essy Stan With-
out Capstal, ADM, Box 33, Buffalo, N.Y. 14207

MULTILEVEL MAILORDER! ¥OU TOO, Can “MAKE BIG
MOMEY" af Home Free Cassofte Reveals Howlf SSCA,
684045 70 Avenua Morth, Pinefias Park, FL 33585

[Continued on next page)



BUSINESS OPPORTUNITIES
rom

UNMEMPLOYED? Do Wit | Dad. 10 Proven Monsymakers |
Know Work. Specily Woondworking of Mon-Wondworking.
$3.00 Par Set, $5.00 Both Sets. Colyer's, 4071 N. Pasadena,
Indignapolis, 1M L5228

SELL Books by Mail
AR2-PM, Shawano, Wis. 54166

MAIL Ordar Profitsl For Disclomane, CRLA, Box 257, Stuart,
FL 33465

SELL books by mail. Free dealenship, Holz, 487A South
T, St Helsna, DR, 87051

BUY DWRECT FRDM TAMWAMN. Catalogus Rsting
mmmwmmamﬁm
Suke 0-51, 323 5 Frankén Bldg., Chicago,
BDEDE-T0a5

MMH.MIMWW
FREE miormation. Box S0D4PME, San Bermardno,
2412

$480 Weskly. Home maling program. Goodworkd, Box
26233, Tamarac, Florda 33320

GET RICH using OTHER PEOFLE'S MONEYT Unique—
afnaring business!! Detss FREEN Financa CorsuMants,
58-8, Billings, NY 12510

CLIP newspaper iloms—352 - 525 EACHI FREE Repon!
Clippings-KB-9, Billings, NY 12510

. Midwes!, Box

Ghana) yoarty!
FREE report. 1-800-321-2567. Glas-Weld Systems, Box
57550, Bend, OR 7708,

GOLDEN OPPORTUNITY! ours thirough mail onder. $5.00
Lane

MOMEYMAKING OPPORTUNITIES. Easy, Lucrative Medl
Ovder Plans. Detalls Free: Pioneer, Box 837, Chicopes, MA
014

SOLAR Hedating loamad quickly at homa! Fres informiasion,
Esmpire School, Bax 10145, Jupiter, FL 33458

DOUBLE, Tripie Your Cost Seling Gifts, Toys, Jeweiry.
Glant Catalog $2.00 Pefuncable, Cuality, 8411 NW. 8h
Straat, Suite 105, Miami, FL. 33126

MOW LEARN THE EASY WAY Cassefis Tape Boginning
Mail Order Gluide, Stap By Siep insiructions BECOME SUC-
CESSFUL Only $12.00. Satisfaction Guaraniead, Frankdin's,
1310 Evans Avenus, F1. Worth, TX, 76104

FIFTEEM "ANTHCRIME ™ Raports with reproduction rghls.

$12.00. Chack, Money Order. New World Enerprises, P.O.
Bent dddidd, Commbis, OH 43204

515 HOUR Cleaning [rans FREE DETARLS. Dwain
Cleaners, Dapt 201, 98 280 Ave. Nodh, Wahpeton, ND
EaOTS

HOW TO Start Yowr Own business. FREE DETAILS.
Knuckenborg Emevprises, Dept 200, 98 2M0C Ave. North,
Wahpeton, ND SB07S

RECYCLE METALS. MO, HOT BEER CANS! Easy 5458

525,000 LOAMS INTEREST FREE! Secrat Faderal law
WIFES OUT DEBTS! Detsds FREE!N Moneywise-B,

LaGrange, NY 12540

Foban's, Box 1657, Brenham, TX TTE33

GET RICH!! Secrel lmw smashes debls—brings Cash,
Cracil! FREE raport!! WeaRhiit-WEM-9, Bilings, NY 12510

STAY Home! Maks Money Easdy, Cuickly. Valabde, Free
Details, Lindbloom, 3638-POM, Paterson, Chicago, 60653

MAKE 5250 A DAY AT MOME Bronzing Baby Shoes.
NBSPM, 358 Airporl, Sebring, Fla. 33570

PROFITABLE Homa Business - Fres Details. South, Box
56, Hapendie, Miss. 39080

SELL YOUR GREAT IDEAS through kow-cos! meailonda:.
Send $4.85. Morthsource Press, 3605 Asctic #1588,
Anchorags, #9503,

SCREEN PRINT T-SHIRTS. Inaupansive Kits. Free Details.
“T-Printer”, POB 23501 (GC), Tampa, FL 33823

PROFITABLE GOLD FOIL PRINTER. Personalire Dusi-
reas cards, pencils, malches. Free Detalls. Gold, PO8
2ADERIGC), Tampa, FL 33823

HIGH PROFITS WITH CUSTOM T-SHIRTS AMD CAPS.
Inexpenaswve, professional heal fransler machines. Al Sug-
plies. PRESS MAGIC, P.O. Box 22809 (GC). Tempa, FI
ane2y

BUMPER STICKER PRINTING DEVICE. Chaap, Simple,
Portable. Fres Detats. Bumpger, POB 22781(GC). Tampa, FL
AIEF

MULTHLavel  Malorder, Two Opporungios. Details,
Orieil-, 10 Oak Lane, Suisun, CA 94585

EARN $1 Bilion within 25 ypears GUARANTEED.
Billionaaire, 508 Churchill, Garard, OH 44420

MAKE AN EXTRA 5200 & MONTH part-ene one hour &
requinsmeants,

waak lrom your kitchen labla. No expenience
Dixon, 1313 2188 Avenua South, Suite 107-118P8, Nashwilae,
TH 37212

MAKE MOMNEY. Be successhd m your own business in
axciting Geld, Datails free. Associales, 54 Howard Clrcla, FL
Oglethorpe, (A 30742,

FINANCIAL INDEPENDEMNCE, 7 books teil how, Tras iror-
mation, 3 books fee with order, Area Pubdshers, B613M
Limestone Aoad, Rockdord, linois 61108

FREE Details - Start Your Own Profftable Business Al
Homa, JVA, Bax 582, Marion, Ohio 43302

£1,000 ‘Weekly Home Busineas Dereciory, Bow 2018-PM,
How Yok, Mew York 10163,

$1.00 sands your names 10 avery business opportunities ad
i this isaue! Krause, Box 6232, Flint, M) 48506

55200 From Square Fool Piywood (Huge Demand).
Revealing Prool 26¢. (Rsfundabls). Woodwin, Bridgewsier,
Mass. 02324

WAIT! DONT READ THIS unless you like money. Start
mad oroed busingss 8l home. FREE DETAILS. Write: H.
Munro, 250 Wast 1600 Morth, Bountiful, UT 84010

mmmmEme

PICKUP Truckers §1000.00 Weskly £2.00 PH Refundable.
Kefico, 3620 P. Almond, Fortson, GA 31808

Lioyd, 3217 W. Anrona 5t Philadelphia, PA 18132

$1000.00 Morthily spare time sasy! G- w Four-Laal Clavars
&t home. Learm How Free! Marsal, Baox 7557-MA, Monroa, LA
Tz

RINGS. WATCHES, JEWELRY - 400% profit. Free Sales
Kit/Catalog. 225, 600 Third Avenua, N Yok
Y. 10016

BUY Whosesale, Catalog $2.00, Refundable. Chary Mail
Ordar, Chaxy, Mew York 12821

MAKE $1000's ‘Wholesaling! 2500+ Fast
imporers, 607 Roanoks, Brownsood, TX T80

Sallers|

HOW 1o make BMGE monsy seling information! Free detads|
THanin, 1711PM384A Turquoise. Flagstall, AZ 86001

POLISH Cars - Earn 3100 Daily. Orver 18 write: Morm's Car
Care, B5TE Mesa, Sandy, UT 84062

SELL Books By Mail! 400°% Profit! Hearland, Bow 2008,
Beoemwood, T TERO1

HOW TO BE A CLOSEOUT CLOTHNG BUYER - Exciling
e bosoldat reveats SECRETS o this money making carear.
Detpiled  informaton explams how YOU can becoms
WEALTHY by buying and selling clossouts 0 your homa.
Send $10.00 to- Closeouts, P. Q. Bon 35190, Tulsa,
Oidaharna 74153,

PLAND Tuning ipamed quickly ol home! Free imfomation.
Empire School, Box 1014, Jupiter, FL 33458

MAKE MONEY with microcomputers! How Publishing, Box
218, Washinglon, L 81571

EARN Extra Income! Books tell all, Detads Fres, Ermart
Enterprises, P.0. Box 623, New York, MY, 10023

NEW — 5500.00 From ona sheel of Plywood. Guaranised,
Cukstump Woodcral, 3630-FM8 Paciic Way, Longview,
Wash, 98632

MAKE EXTRA MONEY EASILY! New, prestigious prod-
Daks, CA 31413

OUT OF WORKT MEED MOMEYT §1.00 bookdel shows
youl hoss b start yousr own business thiough: classifisd adver-
tisang. Popular Machanics, Depl. KC, 224 W. 57th 5, New
York, NY 10018,

MONEYMAKING OPPORTUNITIES
g T Tl -/~ 2 O™

FLEA MARKETERS, wagon-jobbers, tocied leathar hand-
bags, wallats vests, Free Brochure. Clemam, PLO. Bex 3335,
Chula Vista, CA 92011,

LAZY Womens way 1o riches. Miw Morey Making Program
for women ondy, Free Details. Send Seif Addressed Stamped
E-muo.F G it

GET THE FACTS! Expar shows which ofiers
will make you Richl Fres Details: Caphal, 6344 Fall Fiver,
Sacramenia, CA 95624

FREEN! Moneymaking Details!! Wihelmina Pubkishers,
P.0. Box S02-PMS4, Mena, AR 71953

ARAB BUSINESSMEN Have money 1o buy & nvest. Top
finders fees paid. internatonal MiddisEast Associates, 8291
Flaxman, Dept. S84PM1, Hunbngion Beach, CA 52646

BORROW by Maill $500-326 000 Fast! Easy! Confidentiall
For infa application wnfe: Accurate, 2120 Crestmoos,
Maghwille, TH ATE.

BOOTSTRAP Home Business—Execulve hcome, Mol
Madarder of anyihing you've heard of. Easy, profitabde, prow-
on. Fres Detads! Weis Marketing, Box 4553, Dept. PW-3,
Owarland Park, K5 66204

SAVINGS! FOR §1.00 FLL SEND YOUR ll.u

mmmmmmm Eign, IL 50120

MAKE WILLIONS MANUFACTURSNG BATTERIESII
Suppiies available. Everiast, Box 355, Bogota, NJ 07803,

FREE CATALOG! B) BUSINESS MANUALS, Daept
Phagads, Box 206, Flinl, M| £85003

9926 Beach Bivd., Sute 88, Jacksonville, Flonda 32216

EXTRA MOMEY Repart Shows How To Tum Hobbsss Inio
Manay $3.00. Kana, 1524 Plumaria, Santa Resa, CA §5401

A GOLD MANE in Garspe Sales, . . . . Details $2.95. Gold
Mine, Bax 5152, Hollywood, Fla. 13083

BUMPER STICKER PRINTING DEVICE, Cheap, Simple.
P‘uﬂﬂ:h Frea details. Bumper, POB 22791 (GG), Tampa, FL

FANTASTIC samings mailing Fom bomel! Ofer: Fush

Stamped Addressed Envedope. imperial, P-8 X17410, Fort
Laudardale, FL 33318

BORROW 530,000 without mterast] Al aligivle. Repay anmy-
tima. Free detais! Inlohouss-PR, 808 Fost, San Francmsco,
CA B4109,

EARN Big Money! Easy busingss. Starl part-tme. National
CA 92677

EASILY aarn S500. weakdy-wholeaging! Midwast, Box 2,
Swon, W1 54872

WOODWORKERS - FREE “TURN $4 INTO £38.85. Pine
Shap, T8P, Wast Peterboro, NH X4ER

MNEED credit cards? Bankrupt? Slow Cradit? Mo cradil? Let SELL WalerEnargy Saving Products. Energy, Box 147,
us halp. Calt Nowl 1-317-83-1712 Ex, Che Jettarsan, MD 21755

ity
Intermediarias, Z265 Wostwood B16XE, Los Angeles, G006

$570.00 + Weekly— Sparetime, Assembling PV Pipe fur-
Bax 5838, Richardson, Texas 75083

NEW Lusury Car wilhout costl Write: AMCO 8, 1601 Main,
Plairfiesd, 1IN 45168

MIONEY from discarded tires! Dotads, Brownie, Box 53,
Fizhers, Indiana 46038,

NEW Ground Floor Oppariundy without risk. MLM Through
TEM leveds. Respectable, Guaranieed, References,
Details Send SASE. 27-A Benlon, Winsted, CT 08088

{Continuesd on next pags)
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MONEYMAKING OPPORTUNITIES

MAKE PVC PIPE FURMITURE. $30.000 year, spare tme
Easy. Free mformation, Owen, T71PF, Batie Ground,
Washmgion BEE04

GET RICH!! Sacre! law smashes debls—brings Cash,
Cradif! FREE raport!! Weakhiit-WEBM-§, Bllings, NY 12510

$500.00 WEEKLY From Junked Tires. |Rush Stemp).
LeValleys, Fountain, FL. 32438

OF INTEREST TO ALL

SAVE MOMEY! "% Easy 5Steps 1o a Balanced Chackboolk.”
Stop Paying Owerdrawn Check | My Guide Shows
Youl How. Guarentesd| Act Now!! Sand $4.00 to: Tigers Two,
2615 Fainker Ave, S0, Suite 302, Seaftie, WA 88144

VACUUM Cleaners “Discourt Prices” “Mew" Ranbow
$389.05, Kirby. Fifter Cusen, Compact. Dedaits: ABC Vacuum
Warshouse, 7021 Bumet - PM. Austin, Texas TETST

$750.00 WEEKLY home business proven concept FREE
details. GUALIFO, Box 61415, Virginia Beach, Virginia
TINED

BARGAINS GALORE. Buy United Siaes Customs Confis-
cations. M. Hearon, 2788 Pineridge Drive, THusvile, Florda
3270,

NEW OPPORTUNITYI! Make money part-time from your
home. Exciting Details? MTJM, Box 56310, Philadeiphia.,
Pannsylvania 19102,

LEARN How 1o install 2-Way Radios Huge Profits Full or
Part Tima £3.00. Staphen Bedz, Deersville Ave., Cadiz, Ohio
43807

HOW o make & FORTUNE salling information! Free
details! Tianin, 1711PMBB4E Turguoise, Flagsiafl., AZ
86001

FLEA MARMETEERS, GIFT SHOPS, Gant YWholssas
Catnlog $3.00 Relundable. Fosemany's Gifts, 308A South
James, Carisbad, N.M. 88220

DISNEY nrtis! shows you how 1o draw. First easy lesson
FREE! Ge! yours loday! AVIES-PMS, 1014 Morih Wright,
Santa Ana, CA B2704

OWMN A Place Of Indian Land =1 = 1" Parcels For Sals You
Will Receive A Cerificate Of Deed. Becoma A Lifetime Hon-
ormry Mamber Of indian Tribe. Send $2.00. Drowning C ressk-1
Reservation, A#2, Box 108, Maxion, N.C. 28364

BORROW $100-5100,0000 Instant Reply! Mo Co-signers!
Rish Samped Emwelopal Financial, Box S48T(P).
Richardsan, TX 75080

BORROW £30,000 without inferest! Al aligivke, Repay amy-
tima, Free details! Infohouse-PM, B8 Post, San Francisco,
CA B4108,

HEED credit cards? Bankrupt 7 Skow Credit? No credt? Let
s halp, Call Now! 1-317-838-1712 Ex. C5

LOANS $500 To 100,000, Mo Collateral, Mo Cosignar;
Business, Parsonal; All Eligites. For Apphcation Wrile: Future,
H306 Wiishire Brvi., Sune 906, Baverly Hills, CA 90211

WINNING  information 51.00.  MEN'S
ASBOCIATION, 1 TE54 (Lyons), Forest Lake, MN

FREE Promotional Alburms, Concert Tickels, Sienens, eic,
Indcemabion: Barry Publicabions, 477 S2nd Strest, Biookhym,
NY 11208

FREE! SECRETS of success. Write now. SMB-MO, Depl.
P-4, Bax 263, LitSe Falls, NJ 07424,

FAST, PERMAMNENT WEIGHT LOSS. 34 50 tails all. Write
now. SMB-Weight, Depl F-A, Box 263, Litte Fals, M
0T424,

HEW Luxury Car Without Cost! Write: AMCO BE, 1601
Wi, Plaintield, IN 46168

HOT FLEA MARKET ITEMI! Make and ssil HOLIDAY
LOGSH! Senphe homemads souton, Gives firawood RAIN-
BOW COLORS while ing. Formula $2.00, sasa, no
checks. Joo, Dept. HL, P.O. Box 8212, Houston, Texas
TraE

OVER 100% Mark Up' Sor your own books. by mail buss
ness. Professional Guidance; For complets details send $1.00
bo: Gramham Entenpeises, 38505 Florda #2373, Hemnat, Cal
B2343

BORROW by Mail $500-525,000 Fast! Easy! Confidential!
For inlo applicabon wiie: Accurmte, 2120 Cresimoor,
Mashvia, TN 37215

MAKE MOMEY FAST Sslling Reporis For Others Send
$3.00, Walls, 2 Sundrop Courl, Woodridge, IL 60517

WIN CONTESTS - BWEEPSTAKES | Ask ma how, Send
$2.00 to: Winning Tips, P.0. Box 1581, Columiia, 5.C.
20202

EARN-IMDEPENDENCE-WEALTH Leam-Mailorder Book
Disiributing Details-5. 4.5 E. Borty House-(PR). 3438 W. 58
51, Los Angeies, CA S0043

FANTASTIC profits in your cwn part-time business! Wae gat
you stared and supply evarything you need| Fres informaton,
Dunna, 7 White, Adfinghon, MA 02174

£1.00 Sends your name 1o evry “WMoney-making Opportu-
w"dmhmFm.Tw. Dept. PMNT,
Cakdwal, N 07006

START A Prolilabis “Home Based” Business Of Your
Choica, “How To™ Information §1.00. Timbarhill Co., Dept
174, Box 51, East Auwrora, NY 14082

MEMMCAL Data-card mulb-level. HALLED, #5 Curve,
Stoneharm, Mass. 02180

DO DRAFTING? Keep your JobMase more § Doing
PATENT DRAFTING Tech Bullefin $3.00. Freelancers, Box
149840, Cincinnati, OH 45214

MAKE MOMEY IN SPARE TIME. Earn ganaqous commis-
sona as a subscripbion répreseneiiee tor leading magazines
For free dedails, send this ad with your name and Bddrese io;
POPULAR MECHAMICS, Dopl. AB-5, 250 W. 55th 51, New
York, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
AMNIMALS

AMAZING Profits! 10,000 Yeary Raising Rabbits for Wool
and Breading. Details--§2.00. Amescan Angora, Matta 12,
Montana 56538,

RAISE RABBITS SUCCESSFULLY 58 Page Booklst Tells
How. $1.00. American Rabbit Assn., H1, P.O, Box 428,
Bipomington, lllinos §1701

$500-51000 Month Plan raising rabbits for us. Fres details.
White's Fabbfry, Bex 808FM, Pasm Harbor, FL 303583-0008

FREE Literature. False Fishworms, Coockels. Redeonms —
1000-$8.95, S5000-$42.50. Book on How and Whare o Bell
with Ovdar, Caner Fishworms, Plains, GA. 31780,
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VISA Card! Mo Credit Check, Credit Consultants, 8421
Siegal - Sufte 28, Commarce City, CD 80022

VISA andior MASTERCARD, Wart a VISA and'or MAS-
TERCARDT Evar been rejected? We can heip! B5% accapted
through this program! Savings accourt and lees requined.
Contact: Datom Enterprises, PO, Box 855, Weat Springfield,
Mass. 01080

DESIGMER JEAMS First Oualty Marme Brands Cabins,
Jordache, Sasson, Segic’s, 1o recere Sizing cham and arder
form send $4.95 o; Jeans West, 214 Sixth #310, Sposana,
Wa. 59204

DISCOVER new exciting dimension in your freedom of
apaech, and the BENEFITS that you can craate by wsing il.
For 12 manths service, Send $30 10: Unitied Communicatons,
5010 M, 58th 51, Omaha, Neb. 8104

SELLING pour HOUSET How to Make More § Fast! Com-
plete Guide, $9.95. Pegasus, Box 1184A, Kalowna, B.C.
ViY 7P8

HOW To Get Thousands Of Free Things'! Manual $5.00.
Lakshurst's, Box 1858PM1, ‘Wichita, Kansas 87201

GOVERNMENT SURPLUS

“GOVERNMENT SURPLUS" JEEPS $£30.00! 5,000,000
Mems! Complete Inlormaton Your Area 1884 OFFICIAL
MARECTORY 3200 [Guarantesd). Suphes, (ATE4), 4620
Wisconsin Morthwes!, WASHINGTOM, D.C. 20016

I8 It True You Can Buy Jesps For $44 the LLS.
Governmant? Get Tha Facts Todey! Call (312) T42-1142 Ext.
a3,

MILLIONS OF SURPLUS BARGAINS] Mary 1% original

18107AW, wﬁmm DC 20036,

LOANS BY MAIL

LOANS By Mail Guarantesd| Bormrow Any Amcunt! Freo
Details. Application Rushed! Creditmasters, Box 507-PP,
Floral Park, New York 11002

BORROW 525,000 “overmght.” Arry Purpose. Keep Indefi-
nitaly! Free Report! Success Research, Box 19T35-AW,
Indiangpohs, Indiana 46219,

Wil Associales, Box B8-A4, Brooklyn, Mew Yaork 11235 )

BARCLAYSAMERICANLOANS BY MAIL Convensant,
Confidential. No Collateral. P.O. Box 5425, Mewandia,
T1307. Toll Free B00-551-8572. Mot Available o Al AR,
DC. FL. WA, 1M, KS, ME, MD, MA, M. M4, OH, O, OR,
5D, TX, WA, Wi

L&
CA,
8C,

#'4% Loan Grant §1,000 to 5,000 Nobody Refused. P.O.
Box 420, Brocichaven, Miss. 35607

FREE "Pratand s Candy™ button along with supar fun cat-
m. Wite: QROOVEYARD, 64 Bullock, Markham, Canada
aFg

MAKE Friends workbasde through infemationsl cormespon-
dence, Detals Fea! Hermas-Verag. Box 110660PM, Berlin
11, W. Gesmany

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXIETING Job Experence, Education, Achioverant. Fast,
Calt (B14-B63-1781). Or Write: Box 13151-T8,

Columbus, OH 43213

ORIENTAL sngles seek comespondents. Fres information.
Filam, Bene A37T13PS, Chicago, Illingts BGOSR

ASIAM, Europsan friendship! Free dataila: inter-Paecific,
Box 304P8, Bemingham, Michigan 48012

BBLE Cuestions answersd. Stamped emeslope. Bylon,
AT1ET Bardler, Detroll, Malhigan 48210

STOP SMOKING in 30 days! Medically provan guaraniesd
program. $10. Contral Clinic, Eight Medical Park, Morshead
City, MC 28557

UNIVERSITY DEGREES BY MAIL] Accredited Bacheriors,
Masters, Ph.D.5... Fres revealing detalls. Counseling, Box
IT-MPE, Tustin, Caltfornia S2660.

FREE Raralers List Agants Masdsd. PS, Bax 20858, San
Ardonio, Texas TEZID

DEPEMDABLE, Corfidential Flamailing. Postal Shoppe,
360 East 900 South, Gl Lake City, UT. B4111

GERMANY: Remails 5200, includes postage. Confidential
Forwarding, FRecessang, TWO, Postlach 1145, 6460
Gainhausan, DEA.

START YOUR OWN REMAILING serdce. Kasaoul, 11632
Lis Luces, Santa Ang, CA 82705

SASKATCHEWAN Aemailng Ceniral,
Lake, Saskatchewan, Canada 504 1AD0

Box 101, Foam

UNLISTED ADDRESS. Discreet and confidental. Remsll
$1.00 Single. Mall Forwarding Service, BOS0 5. Main,
Houston, Texas 77025

HATO MAIL FORWARDING Dependibis service fational-
by and internationally jor 27 years. Wrie: NATO, Box 1418,
Saresota, Fla, 23578,

USE Our Addrass as Own. Free detaits. Dependable Mal,
508 Yossmile, Fresng, CA BIT28

REMAILS $1.00. Garald's, Bow 167, Ball, CA 90201

MAILERS CHOICE Saves Money, Privacy, Feliabsty, Rea-
sorable. Box 504, North Ensd, MDD 21801

MAIL Forwarding and massage sarvics. Workd wide. kam-
ber Chamber of Commedce. MOCA, inc., P.O. Box 2870,
Estes Park, Colorado, 80517, (800) 525-5304

MISCELLANEOUS

LARGE Elephart Garlic only $8.25 tb., German Red Garlic
$5.00 b, Silverskin $5.75 b, Prompt Delvery. Maiomwide,
4B01H Fegenbush, Louisville, KY 40228

PACIFIC Puple Coral for Aguariuma, Display, Jewsiry,
Brochurs $1.00 Refundable. E. Hobron, Box 86964, San
Dengo, Cali, 82138

[Continusd on naxt page)




MISCELLANEOQUS GENEALOGY GERMAN Recipes - 30 Wonderud greal Grandmolten's
o :m {12:_1&. 3708 So. 1B8TH P, Sealte,
ORNAMENTAL iron Designs. Book of 1600 besutifl prac- L T -
fical designe for radings, columng, etc. Free Literature. '“""""‘ AT MEN'S RECIPES: Workd's Bes! Chili: Barbecus Secrets:
Cunningharm, Box 20005, Salt Lake City, tah B4120-0008 — Wholgsome, Hearty Braad 3200, SASE each. $5.00 all
— (3881 South 3200 Wast) SPECLAL SERVICES Tewicana, P.0. Box 84015, Housion, TX 77018,

DRIMK WATER T0 TIMES PURER THAN DISTILLED
WATER! Maw patented invontion| Information SASE. Mussil,
Box 4396, Woodbury, Now Jorsey (8005

WARTS - | cured mine at home, inbermation $2.00. Sand

Sei-Addressad, Samped Envelope. Doyie, 112 W,
Kiubertanz, Sun Praire, Wis, 51580

TERMPAPER CATALOG — 306 papes — 15,278 papers
mvallatée. Rush 52,00, RESEARCH, 11322 aho, #206PM,
Los Angales, BO02S, (213) 477-R226,

IMFORMATION On  amthing. Farguson  Research
Specialkits, 80-15 Woeodside, Woodside, New York 11377,

HEALTH, VITAMINS

NOW! FEEL NOTICEABLY BETTER in 30 days of your
Masrsey Basch. This Totally rew Masitum-Polency Supglement
has seven exclusive lestures not kound in any olhes product
today. Free Datails. Health Systerns, Box 10484, Glendale,
CA 81209

GOLD, Sitver, Platinum, Mercury, Tantakem. Samplea eval-
usted free. Ore assaying sarvice. Call Wholssale Tesminal tof
e 1-800-932-1010.

BUYING Tungaten Carbsda, Tungaten, Molybaanum, Séver
Solder, Sikver Contacts, Gold, Fiatinum, B00-321-8514 Ohig
216-531-K333 collact.

SBCRAP BILVER CONTACTS, FORKLIFT CONTACTS,
Siver Solder, Stering. Gold Piated. Robert Leszczak, 652
Miyrthe 51, Elizabeth, NJ 07202

SUPPLIERS Of Spare Pasts For Ex U5, Army Eqpt. Such

Wreckers, ingersall
Machinery Lid., Ragency House, 254 Fllpmhn Strast,
Vallatta, Malta, Evope. Tel. Mos. B20620 / 820763 / 620623,
The. No. 1563 VIROC MW,

AUTOMOBILE terature wanbed: 1800-1870. | buy automa-
bls sals brochures, manusls, sic. W. Misar, 3150
Wadgewood, De'Wist, NY 13214,

HEARING AIDS

RESPIRATORY ILLMESSES, SINUS, BRONCHIAL eic. A
urigue hoalth applisncs helping thousards is svakabie Tor -
al. Free Hersture. Write: RESPIREZER CO., 1685 BaMimors
Pikes, Gattysburg. PA 17325

'WEIGHT Famastic Loss, Free Detais, Graham Enterprises,
300 Roliing Owks 3238, Thousand Owks, CA 1281

MEMIERE'S SYNDROME. [Vertigo, Nausea, Tinnftua, Diz-
poega). ncurable bt controliable. | control mine without
drugs. Detalls §1, relundabie. Lalsbvre, Box 01831, Comwall,
Cirtaria KEH BMNE.

LOSE waight naturaily, no pills, no starvabion, send 53.00,
Digrt-Md, P.O. Box 800427, Houston, TX TT280-0427

WORK CLOTHING

CLEAN Raconditioned Ferial LinHorms, 4 Pants weih
Coordinated Shirts - 511,00 {Check or Money Order). Sas-
taciion Gusraniesd! Sizes to: Antioch Wholssals, PO, Box
SNC, Antioch, TH 37013

-

FLOWERS, PLANTS & NURSERY
SUPPLIES

HUGE SAVINOS Eliminats Deaksr Mavcups. Fres Trial
Batteries Whoesale. Terms Arranged. Call Toll Fres 1-800-
3231212, Oc Writs: Lioyds-PMC, Rockdord, IL 61110

SAVE Half Buying Alds by Mail. Al Major Brands Available.
REA Company, Box 364, Bridgeport, Ohio 43812

FREE HEARING AID CATALOG - Save wwmmm

“Money$avers”, 8530-Pid-3, Langdon, Sepubveda, Californa
91343, NOT soid in Califormia.

PLEASE CALL DR. SONG FOR BIG SAVINGS.
SIGMOTEX INTERNATIONAL CORPORATION, 1560
Mawedl Ave,, Wainu Creek, Ciiomia Da506. (415) B43-T411.
HOT sold in Caslomia.

GROW GINSENG, Very Prolitable. Have seads, rools.
Goldersaal. Compiete information. K. Colline, Viola, lows
52350

RECIPES, COONING, ETC.

CREAM Pies, sasy 1o make, dedicious Coconut. Banana.
Chocolate. Only 52.00. Box 235, Zeeland, M| 49484

150 internatonal Aidne Fecipes. Sand $4.00 to; Work, Box
10, Maw York, NUY. 100185

VEGETARIAN cookbook, 777 recipes. $4.00. House of
Heathar, 12323 N.E. Fowth Plain Rd., M2, Vancouver, WA
BABE2

CONEY ISLAND STYLE HOT DOG SAUCE- Faraste rec-
ipe—32.00 SASE. Granny's, LD, #2, Box 181, Violarl, PA
16156

WILD Gama Recipes. ., . 2+, .
Marion, Mamphis, TH 38111

20 Sealood Recpes. Sand §3.00 o Smailarms, Post Oftice
Box 20117, Indeanapolis, N 46220

5500, LeChal-2, 1540

FIREHOUSE “HOMEMADE ICECREAM" Recips. Guar-
antead Delicious or Money Back!! §2.00 SASE. Firehouss
lcacraam, Box 55185, Tulea, Ohdahoma 74155,

PRESTO WINE CRYSTALS. Makes gallon 12% Wine.
Specily Red or White. $3.00pkg., 3 for $5.00. Home Brew,
Inc., P.0. Bax 965, Mormisville, PA 19067

MAKE Beer, Soft Orinke, Lexs Than A Panny Par gunce.
Comphate |lustraled Insinuctions. $5.00. Chuck Cordier, 12852
B.E. Powsll Blvd. #A, Portiand, OR 87236

WINEMAKERS-BEERMANERS— Froo Catalog—-Fast
Sarvice—Large Selection; Kraus, Box TB50-L, Independence,
Miasoun BA053,

FREE BEERMAKING BOOK Plus Catalogy. Fines! Equip-
n:mw.mmw.%.ﬁmmw
, NG 27514

WIMEMAKERS-Baermalars: Fros Musiraled calalog of
supplies. Semplex, Box 12276R. Minneapols, Mnnesola
SE412-02T6

WINEMAKERS-BEEAMAKERS Fresh Siocks, Fast Sar-
vice, Frea Calalog, OFBrien’s, Box 2840, Wayne, IL 60184

‘Winemakng, Bearmaking Sup-
phas. Equipmant, ingrederts. Vynex, P.O. Box PI15458,
Rochester, NY 14615

BEERMAKERS OMLY! Froe CatalogMNewsiefier.
Wilkams's, Box 451M, Dakdand, Calilomia S4604.

HOMEBREWERS WINEMAKERS FREE Catalogue,
‘Winemakers Comer, 1535 Windsar Stresl, Comwall, Ontaric
KEH 3NE

WINE'BEER MAKING Catslog: BAJ Enterprises, 1845
South 196, Springlield, linos 62703

BEERMAKERS-WINEMAKERS. Largs selection. Lowes!
prices. Fas! service. Homabrew, Box 158M, Haslett, Wi
48840

tincily flavored, ko Bite, tohacco aged 10 paak
Frea Sample! of 52 oz. pacioets $4.00, House of Tobaccos,
Paimer Mall, Fid8, Easion, PA 18042

SCIENCE & CHEMISTRY

1885 CATALOG, 200 pagss. Thousands of chemicals,
glassware, sciencehobby eguipment. 5200,  Memall
Scientific, 1665 Bultalo Road, Rochaster, MNew York 14624

LABORATORY Chemicals. Glassware— Apparaius, Cats-
ogue $1.00. Deiuos Sclentific, 934 5. 13 Streel, Maniowes,
Wisconsin 54220

FORMULAS, PLANS, ETC.

PRIZE WINNERS. Strawberry Bouquet Cake & Tipsy Tart.
$2.00 + SASE. TYBOV., 2305 Yonge 51.. Suite 284, Toronto,
Ortario. M4P 207

MAKE QUALITY BEER, Wine, Free catalog. Vilage Store,
Box C-51PM, Wastport, MA 02780

WINEMAKINGBEERMANIMNG, Equipment, Supplies, Fres
Cataleg. ASC, P.O. Box 335, Barwyn, lilinois 80402

WITCHEN-TESTED RECIPESI! 75 easy, I i
‘Ways o Fiz Chichen, Send $5.00. mﬂwmﬂu
Ribbon Enterprises, 1181 Lynbwrsi Ov., Afants, Geongia
X031

GUARANTEED, Bagt Browrsss Ever! Pius 7 More Dessar
Racipes $3.00. Goin' South Pubécatons, P.O. Bax 1248,
Lancaster, 5.C. 20720

SMOKY MOUNTAIN BARBECUE SAUCE cormplimants
mny mast, $3.00. SASE, Dieon, 1313 Hst Averue South,
Safte 107- 116P8. Mashville, TH 37212

OLD SOUTH FRUITED TEA - Mulritious and Delicious -
Fecipe $2 - SASE. Weslays, Depl 21PM, Box 20711,
Barningham, Alahama 35216

FEISTY hot and chessy Maxcan dip; Cuick and sasy maaty
burriios: and tangy necho sauce, $2.00, SASE. Mama's
Kichen, P.O. Box 1701, Aubum, WA B80T

ANY FORMULA $10.00. Catalog $1.00. J. Ballon, Box 588,
Chicago, BOESD

SOUP RECIPES! Many Variatins. Free Brochure, JERICO,
AL 2, Depl. 161, Waxahachie, Taxes 75165

MOMEYMAKING FORMULA CATALOG $5.00 (REFUND-
ABLEI: GWA3, Bex 193, Drookheld, Wisconsin
S3005-0180.

RECIPES FROM YESTERYEAR of classic
recipes Irom the past $2.00. Seres 1, Box 1413, Arveda,
Colorado BODI

WHISKEY, GIN, VODKA MAKING. Instructne Manual,
§2.00. Homabrewsr, 723 Dission, Philadelphia. P& 18711

BEER LOVERS—Brew your owr. Dalicious| Insxpansive)
Frea catalog. Baer Gear. Box 25003M, Lansing. Michigen

making
tha modem way. Fﬁ._'.lhrnliu Add product lo water
and ot brew. All natural flavor, For 8 taste ol tha past send
55,95 for & pouches (makes 12 liters) io; Boolleg Root Beer
Co., Bon 352, 103 Washinglon Strest, Momistown, Mew
.u-mm

BURGLAR ALARMS & HOME
PROTECTION

BURGLARY PREVENTIOM. ALARMS and deadboits
aren’t encugh! Leam the unreveaksd ways burglars choose
thedr wictms. $5.00, Edan Erterprses, P.O. Box 662-M,
Chorela, TA §3613-0662.

EIGHT BURGLAR ALARM CIRCANTS. Three Dattery char-
ges circuits. $2. C. A. 5., Box 1838, Riesada, CA B1335
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Call 1-800-533-5545 today and ...

£

#11108 ton Electric Splitter 110 Volt
#112812% ton Homeowner Special
®113015" 2 ton Homeowner Special

#114224' ton Blockbuster Spacial low profile ., $1399

#114024% ton Block buster high profile

On These Brand Name Parts,

HEAVY DUTY
LOG SPLITTERS

Tools & Equipment! |
GAS ENGINES ;

{(Horizontal)

5 HP Tecumseh %" shaft #6051...............
I 5 HP Briggs %" shaft #6053............
'B HP Tecumseh casl iron sleeve #6081 ... .. 5186
10 HP Tecumseh cast iron sleeve #6010...... $224
10HP Tecumseh 1" shaft electricstart #60101 ... $269
3-20 HP Horizontal and Verical available al discount prices

TRAILER PARTS

Largest stock of trailer parts to repair or build your own
atdiscount prices, Includes: hubs, fenders, wheels and
tires, azles, brakes hitches, winches, etc

4 hole hubs and spindles. . . .. .. .o 833750/ 88t
Itam #1251 Trailer springs 2000 Lb. cap $24/Pair

GE“IEERATORS |

H000
8 HP Bniggs, 33 amps @120 volts. 166°
amps @240 volts, Hem # 16402

o
List $1.009...... Sale Price $485

= 5000 Watt

o 11 HP Briggs, 42 amps @120 volts, 21
List §$1124.......Sale Prica $699
Electne start available for both models

Wil ahip 48 stakes hor 545

-1 AIR COMPRESSORS

£525
5728
£B69

40 PSiand 9.4 CFM at 90 P51 25" x 22" x 657
Item #15954 List $1160 Sale 56389

$1599

il sl 45 stales fresght chamges vary 3405130, ask for details) .

LOG SPLITTER PARTS

11 gal 2 Stage pump # 1011

16 gal 2 Stage pump # 1015

Standard Controd Valve 8 2000
Pressurn Sensie Detent Valee 22020

4 ¥ 24 K 2 Cyhinder Welded type - can go UPS 2 B02a24 $115

Wil ship 45 slalas o 50 Cal Dregon & Washinglon S85

Constructed of polyethylene. Rust proot grommets
every three feet, Will not rot or mildew,

ITEM SIZE WT. PRICE
170 (3] Albs £475
1771 BX1D 4 Lhs B.BS
17712 a2 4 Lbs 10.75
g mn e 2% Omerszes avaiabi

f & HP 60 gal Vertical Campbel-Hausteld two cylinder,
pressure guage with salety relied valve 230 volts. 11.8 CFM at

CHAIN SAW CHIMNEY
he SHARPENER CLEANERS
$43rs Lightweight and power Qs to SLUl siow Chimiaye
ful, reaches 14,000 RPM, ltem Type Fits  Price
powared by 12 woll bat- 1540 Roand B-11 $21.50

UTILITY TRAILER KIT

Complete road ready kil
Easy assembly with basic
tools Load capacity 1060
Lbs. Bed size 407 x 48"
overall width 46"

Itemn #12542

List $279 Sale $165

e Hydraulics

801 East Glift Road, Box 1219, Bumsville MN 55337 || Please rush me my FREE ——
Call our order dept. at 1-800-533-5545 Discount Catalog! -

In MN 812-894-8310

NH " Northern
i

tery.Durable ball thrust
bearing for longlite ! Ax12" Gui X

' L 10x14"
qwn;i:'” p F";'“:";:;f;; fr e P Shep 48 states for £2 500

.

1541 Square6-11° 2150
1542 Aecl B0 T 2150

ORDER TOLL FREE 1-800-533-5545
L1 i 07 1 |

e - T - -
Send for free catalog or send $6.00 and receive catalog
| and splitter design booklet.

Mail To. MNorthern MName
Hydraulics
1 E. CHit Rd. Address
Box 1210
Burmaville, MM City
55337
Depr. 9004 g4 Zip_

Uise your Maslercard or Visa

"l LIl




A HOT TIP FOR BETTER MILEAGE FROM MOTO

Motorcratt Extended Tip Spark Plugs are

engineered to save gas

in any properly

tuned, normally driven car. As you drive,

they actually bum ave
deposits that sap rn:]r C
e, and power. They're a|su

e

sooty carbon
ar'’s performance
designed o

handle power surges of up to 38,000 volts —
twice what your car should ever expenence.
For more protection and better gas mileage,
get the Extended Tip Spark Plug from
Motorcraft. Quality parts for all makes

of cars and trucks.

Motorcraft

EXCEEDS THE NEED




© ¥aE4 B J, REYMDLDS TORACCD CO

Warning: The Surgeon General Has Determined P
That Cigarette Smoking |s Dangerous to Your Health ‘

T -

ULTRA LIGHTS: 5 mg. "tar”, 0.4 mg. nicoting,
& FILTER: 8 mg. "1ar”, L7 mg, meconne. v, ger cigatate. FTC Repant FEB, 'B4,

with Low Tar.
That'’s Success!




