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GREAT ENGINEERING ACHIEVEMENTS.

Few things in this world are built vehicle.(27) EPA est. mpg, 36 esl. highway
like Ruth Gordon and the new mpg.** What's more, the Brat has Front and
Subaru Brat. On Demand Four Wheel Drive.

WHAT OTHER BODIES COMBINE SO ENGINEERED LIKE FEW THINGS
MANY IMPRESSIVE FEATURES? ARE ENGINEERED.

_Like Ruth, the Brat is tough. And it has Most importantly, Ruth and the Brat
a personality all its own. Besides all new are built fo last. So if you're the kind of
styling, the Brat offers outdoor bucket seats person who appreciates quality

dnd a Halo 'I'win Roof.™* : wmknmnship. look info Ruth Gordon and
s : ilha new Subaru In:n

THE NEW SUBARU BRAT. IHEXPENSIVE. AND BUILT
TO STAY THAT WAY.

“T198T EPA ESTIMATES. USE EST. MPG FOR COMPARISONS. YOUR MILEAGE MAY DIFFER DEFENDING ON DRIVING SFEED, WEATHER COMNDITIONS AMD TRIF LENGTH

“AVAILABLE OMN GL MODELS.

ACTUAL HWY MILEAGE WILL PROBARLY BE LESS o SUBARU OF AMERICA, INC. 1987
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What do you do
when the load's
a hare too big

for your Rabbit?

The new Colerman Caboose letfs vour quick litle car
camy like owagon

is light, lithe and
rolls like a royce. L
Just the ticket for
wour luggage
and leisure gear,
spruces and seedlings, bncks and boards, or the
antiques you can't pass up at the auction.

You can even get an opfional top that keeps
out weather, and locks 1o keep out Infruders.

And when your haul is over the Caboose stands
on end and "hides” against a garage wall,
fence or utility shed,

The Coleman Caboose, Its fun If's functional.

And it only costs :

about gsmuch as Q
ALTOMOTIVE PRODUCTS - WIGHITA, KANSAS

good set of radials.
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Qut there, Just you and the crew on
whatever adventure you dream.
Sightseeing. Exploring. Camping that remote
7 -l = Dbeach you might only reach by water.
. . = Go ahead and drearm. Then let your Mercury”
- : : - dealer make it possible with your own boat and
3 P ' motor. For a lot less than you think.
ﬁ[ e, — Mercury’s been building dream machines f
: : ' over 40 years. Innovating. Testing and re-testing.
Perfecting the manufacture of our outboards. To
keep them running wherever you're running.
The lasting value of your Merc makes it a
solid investrment. too. Backed by a years
long warmranty on parts and labor. Y e
Honored at over 6,000 dealers (udRRT
worldwide. v A
Dream your adventures, e
All the way to your Mercury (e
dealer. He's the one who
knows how to make /
dreams come true.




LETTERS
TOTHE EDITOR

Born-again warbirds
Your article 1?2 Hot, New Sports
Planes You Can Build (page 79, Jan,
'82) was well done with super photos.
In the picture of the two S.E.ba rep-
licas, I'm filying the plane at the top.
It took me and my son 8 years to
construct this historic World War [
fighter—and we're proud to see it in
PM.
ROBERT F., ZILINSKY
HINSDALE, ILL.

I especially enjoyed the part on
sealed-down military replicas. | flew
the real P-51D fighter in World War
I1 and later owned a Fairchild 24
with the same 200-hp Ranger engine
used in the replica P-51. Oddly
enough, the Ranger had much the
same thunderpus sound ma the
mighty Rolls-Royee Merlin used in
the full-size P-51.

LEN MORGAN
ARGYLE, TEX.

A fascinating article, but, I think,
incomplete. You didn’t mention the
Vulcan Starfire, the most intriguing
homebuilt aireraft I've heard about
in recent years.

JOSEFH BERNIER
DANIELSON, CONN,

We agree the Vulecan Starfire is an
intriguing concepl—ao much g0, in
fact, that we reported on it ¢ month
earlier (#ee Tech Lines, page 140,
Dec. '81).

It happened like we said

Right after burglars eleaned us out,
I got your issue with the excellent
feature on home security (How to
Protect Your Home From Thieves,
page 110, Jan. "B2). Your advice on
protecting basement windows was
something I never considered; the
robbers did. They jimmied a small
window and had a kid elimb in to
unlock the door from inzide.

Lights around the premises are
also a must, as you state, but I think
the best protection, especially in
remote areas, is an alarm system
that phones the police, not one that
just makes a neoise. 1 think this
would be a valuable addition to your
article.

DANIEL A. MARQUES
MOUNT CLEMENS, MICH.

Wa mentioned that some systems
can be connected to an awlomatic
telephone dialer, but also pointed ow!

that the police in many communities
won't monitor such a setup because of
the high frequency of false alarms.
The altermative iz a system that
alerts an independent security agen-
ey, which then verifies the break-in
and natifies the police.

Kids like PM's play tower

I'm enclosing a photo (below) of the
play tower we made from your plans
{(Build PM's Play Tower for Your
Kids, page 130, June "81). It was built
for use by the children of our Trinity

Reader Huckieberry's version with sand-
box added to base—a nice extra.

United Methodist Churech here in
Tulsa.

The tower was easy to build and
the children enjoy it very much. We
added a car steering wheel to the
railing. My wife and [ have always
enjoved doing things for others, but

I believe this was our greatest
project ever,

GEORGE JOHNSON

TULSA, OKLA.

I found the planz easy to follow
and completed the tower in a few
weekends. 1 added a sandbox under
the tower platform to take advan-
tage of the shade and keep the mess
out of the vard. As is evident from
the picture (above) of our three chil-

dren, the structure seems to suit all
ages.

TOM HUCKLEBERRY

INDIANAPOLIS

It's good to know the tower not only
pleases youngsters, but also makes
worthwhile community project. For
others who may be interested, photo-
copies of the plans are available for
#1 postpaid from Popular Mechan-
ice, Box 1014, Radio City Station,
New York, N.Y. 10101,

Nice, but no dream car
I read with great pleasure your arti-
cle One-of-a-Kind Dream Cars—
Built From Serateh! (page Bb, Dec.
'81). The two three-wheelers were
very interesting and sparked a
childhood memory for me. In the
early '60s, [ saw a similar vehicle in
Mexico. I think it was made by a Ger-
man company. Do you have any
information on such a car?

JOHN LANDESS JR.

STERLING, ALASKA

I was so confused! The photos of
Ron Will’s Phantom seemed to show
two different cars. In the small inset
picture, it has wire wheels, drum
brakes and five body louvers. In the
large photo, it has solid wheels, dise
brakes and three louvers. Why the
difference?

STEYE L. EFF
YUEON, OKLA.

The car that reader Landeas re-
mentbers from the "508 was very like-
ly the German-made Mezserschmitt
three-wheeler, a vehicle unfortunate-
ly less successful than its maker's
neterious warplanes ( gee The Econo-
my Cars America Never Bought,
page 83, July "81).

As for Romn Will's Phantom, the
gmall photo showed a scale model of
the car, slightly different from the
full-gize wversion, but basically the
same design,

Want a PM plans catalog?
I'd like to find out how to get a copy
of your guide to PM plans. I've heard
it's great.
DON VALLEY
TURNERS FALLSE, MASS.

It's entitled Plans and Ideas Cata-
log and is avatlable for $1 postpaid
from Popular Mechanics, Box 1014,
Radio City Station, New York, N.Y.
10101, ™
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WOULDN'T IT BE WONDERFUL
IF EVERY BIRTHDAY

THIS MONTH

ENDED WITH RED.

GIVE JOHNNIE WALKER RED J ' "'!;3

50 SMOCTH, IT'S THE WORLDYS BEST SELLING SCOTCH.




PM ELECTRORNICS MONITOR

Future rounds corner

In last yvear's Car Care Guide, we
ran an eye-catching illustration of
the dashboard of the future {(The
Computerized Car of Tomorrow,
page 144, May "81). It turns out that
technology is already overtaking
our dreams.

One of our main forecasts was on-
the-road video. Our dream car fea-
tured wvideo screens that showed
everything from computer-pro-
cessed and real-time displays of the
car's internal workings to a rear-
view TV—along with all the usual
instrumentation readouts on screen
displays.

Now, the Zenith Corp, is making
strides toward that dream with its
“free-format automotive data dis-
play panel” (pictured below). This
small cathode-ray tube (or TV pic-
ture tube) is designed for dashboard
installations.

Since it usesno LEDs or other pre-
planned readouts, it can be used in
any situation fed by computers that
have normal video output. It will dis-
play anything—as long as the prop-
er video information iz supplied to
it.

Meanwhile, another company,
Motorola Inc., is making great pro-
gess in mobile data terminals., The
one shown here iz structured for

WY TR VR Wee BId e { _ LT

The car of the future Is on its way. Zenith
video display (top) ls &8 small cathode-ray
tube designed for dashboard installation.
The Motorola moblie-telephone terminal
(above) uses a microprocessor to route
Information 1o and from auto by radio.

INNER COMDUCTOR

i ‘

CORKRECTOR
BOEY

BfAID
CONTACT ASSEMBLY

Py

=

b

FNMER SHEATH

Keep on plugging
Video monilors, CB sets, maring radios and
many other electronic devices all have ona
thing in common—they need a special plug 1o
connect coaxial cable fo them. This plug is
calied a PL-259 and i available in an easy,
no-soldar version (above) from vanous manu-
facturers of elactronic merchandise.

First, trim the rubbery outer sheath carefully,

withou! nicking the braid, (The measuremeants
thal are shown in the inset above are for the
Radio Shack version; check the nstructions
that are packed with whatever plug you buy.)
Trim the inner sheath in a similar manner,
Then, fold back the braid so that when you
push-fit the center assembly, the braid doesnt
touch the inner conductor,

voice-transmission, but it has the
capability of sending digitally en-
coded data, by radio, back and forth
from the car and a centralized office.
It's a self-contained system run by a
microprocessor which can be used on
existing radio-telephone frequen-
cles,

Until recently, the Federal Com-
munications  Commisgion (FCC)
wouldn't allow computers to send so-
called ASCII tones to each other
over the air. But now, the prohibi-
tion against on-the-air computer
“talk" has been lifted.

Now that computers legally can
“talk" to each other over the radio
and there's eguipment to receive
and zend such "talk,"” as well as a
way to display the results, it'sonly a
matter of time before someone puts
all the pieces together. The main
thing—the only thing—now lacking
to make pur dream a drive-it-away
car is an on-board computer system
capable of processing the amount
and type of information needed.
Such computers exist already, as
anyone familiar with the home-com-
puter market knows. Someone just
has to make a small computer that's
sturdy enough totake bumpy roads.
Fill its memory with the right soft-
ware and give it the right sensors to
take advantage of these new video
displays and data terminals and the
system is complete.

How long will all this be? We

wouldn't be surprised to see such a
computerized wonder (in prototype,
anyway) before the end of next
Year,

I can’t wait to get one in my
garage—though its price tag proba-
bly will mean it's just on loan.

Billboard news

Shortwave listeners recently have
become acquainted with RTTY or
radioteletype. Its screeching tones
now can be decoded with inexpen-
sive units hocked to a shortwave
receiver. These units {(such as ones
from Microcraft) ususlly seroll the
message across 4 one-line display
like the Times Square news reports.

A new book, World Press Services,
tells where to listen to electronically
read media, from Tass to the AP.
The volume is published by Univer-
sal Electronics, 1280 Aida Dr., Reyn-
oldsburg, Ohio 43068, It costs $8.45
by mail.
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Choosing The Career YouWantlIs *
Part Of The Nagy Adventure.

The Navy Adventure starts
with ¢ imnﬁ‘in,{.: the job skill or
technic: ulmm vouwant toleam,
The Navy offers training
in fields like Electronics.
Computers and Aviation
Mechanies. .. over 60 career
areas in all. And the Navy has
experienced job counselors and
an entire computer network
designed to match the Navy's
technical training to yvour
qualifications and preferences.

Whatever vour choice,

two things. First, vou'll have
the opportunity to master
vour career skill using the
most modern equipment

around. Second. through vour

m-school and on-the-1ob expe-
ricnee, vou'll gain a level of
technical skill that can pay
oft for the rest of vour lite
Plus vou'll becarning over
sasta month, nght away. with

upa:ml

Navy technical training offers

O x

benefits that m*tkeﬁ '

T

starting pav good pay fﬂr oy
any job.

That's & lot to offer
the Navy has technical jobs

But

available —over 750000 cach
vear, The Nayvy knows that
the fut ure be |=|r1;..,:- tomenand
women who have highly spe-
clalized skills, and gives vou
the traming and experience
vou need to become the hest.

Navy. It’s Not Just A Job, It’s An Adventure.



SCIENCE WORLDWIDE

Pitted against “The Force™

The Princeton University physies
department has nurtured the likes
of Albert Einstein, as well as physi-
cists engaged in interesting and eso-
teric experiments in fusion energy,

mass and ensuing high energy of the
filywheels kept the winning cars
from falling out of the loop—they
attained speeds of 25 feet per sec-
ond.

The flywheels reached 4,000 rpm

To negotiate loop {left), Insert the drill {A In inset), powering the flywheel (B) and gears (C).

particle physics and other disci-
plines. And now, there's “The Force
and the Pits.”

Perhaps less sinister than its
name implies, the Force and the Pits
i5 the latest in a series of competi-
tions pitting the ingenuity of phys-
ics students ageinst odds concocted
by professor David Harrje. This
year, 30 budding Princeton scien-
tists each were given a plastic bag
filled with pieces of wood, fishing
line, tape, rubber bands and 2
square feet of Yi-inch-thick hard-
board.

The students had to build a model
car that operated on a flywheel pow-
ered by a 2,000-rpm electric drill,
The car had to stay on a 20-foot track
with a loop-the-loop ramp almost 3
feet in diameter. The main idea:
Demonstrate the energy-storing ca-
pabilities of B Avwheel.

Only two of the 30 cars competing
were able to navigate the entire
course. Each made the circuit twice.
The winners were Jonathan Spear, a
mechanical engineering major, and
Mark Sher, who is studying engi-
neering physica. Their cars were of
similar design, with flywheels of
about six inches in diameter. The
wheels were cut smoothly in the
lab’s milling and lathing shop. Pa-
tience and white glue made it possi-
ble to build flywheels that were
nearly 2 inches thiek. The great

after a standing start in which the
drill was inserted and then released
from a hole in the wheel.

Long ago, far away

Near the end of the 18th century, a
French astronomer named Messier
became annoyed at & number of tiny
white blotches that he found in his
telescope while looking for comets.
He cataloged more than 100 such
blotches. In the next century, scien-
tists began to understand what
those blotches were. In 1880, New
York University professor Henry
Draper helped clear up part of the
mystery with the first photograph of
M42, the 42nd star blotch in Mes-
sier's catalog, which is known popu-
larly as the Orion Nebula.

Some 200 astrophysicists pgath-
ered at NYU recently to celebrate
the photograph's centennial and to
discuss recent cbservations of Ori-
on. Among the more interesting
reports was one by Lennox Cowie of
the Massachusetts Institute of
Technology, who has observed one
section of the nebula for several
years. He now reports that there
may have been as many as five
supernova explosions going off at
half-million-vear intervals in one
part of the nebula. Cowie believes
that the stellar-type explosions may
herald the beginning of a new star
systam.

Crowning glory

Crowns of gold and platinum will
probably grace the heads of kings
and queens as long as royvalty exists,
But precious metals are getting too
expensive to be used as foundations
for the crowns dentists use to
replace misging or damaged teeth.
In addition, a dental crown with a
standard metal foundation obscures
X-rays.

To cut expenses, many dentists
have taken to using baser metals,
such as nickel. The X-ray problem
persists, however, and the cheaper
metals also dull the color of the con-
ventional tooth replacements.

Enter Harvard researchers Ralph
Sozio and Edwin Riley. The two, who
have collaborated on several papers,
went to Coors Biomedical three
years ago to ask why the company
couldn’t use space-age ceramics to
make durable, white crowns, Sueh
material alzo would permit the pas-
sage of X-rays.

Aftera lengthy research program,
the Coors-Harvard team reports the
creation of that high-tech tooth
replacement. The ceramic crown—
available to dental labs around the
country since early this year—is as

X-raya penetrate ceramic crown (left), but
metal-based crown (right), blocks rays.

hard as sapphire, second only to dia-
monds in hardness. That property is
the result of placing highly refined
ceramic material into a kiln, heated
ta 3,500° F.
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There’s onlyone way to play it.

There's only one sensation

this refreshing. Low 'tar’ Kool Lights.
The taste doesn't miss a beat.
Kings and 100's.

KOOL
LIGHTS

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health. Kings. B ma “tar". 0.8 ma. nicoiing: 100°%. 10 g “tar
0.9 mg. meoting av, per cigaretie by FIC method




Survival of the fittest

When Fiat designs a car, it stays
desgigned. The X1/9 iz basically the
same sports car now as it was when
introduced in 1973. When [ tested the
car in Sicily in the summer of that
year (see, The X1/9: Fiat Has a Deal
You Can’t Kefuse, page 268, Sept.
"73), I had first crack at a brand-new
design that was on its way here to
face competition like Porsche’s mid-
engine 814 and a whole raft of rag
tops: MG Midgets and Triumph Spit-
fires were $2,500; MGBs were $3,500.
Soon after, the Triumph TR-7s came
and went. Now, sports-car buffs face
the "Bls with just one sports car, and
it's perfect for the times: The X1/0
looks like it was designed yesterday.
It's a smoother wedge now at 156.3

High In the mountalng of Skcily, In the aum-

mrnl‘?ﬂ,lpukﬁmdnhmnurl#ﬂlhl
new Flat X1/9, a aports car for the "B0a

inches overall than it was at its orig-
inal 151 inches (bumper standards,
you know). The X1/9 gets an impec-
cable finish by Bertone, and the cus-
tom wheels cap off a handsome pro-
file. Under the hood, rather, in the
midships engine compartment, the
in-line Four now displaces 1,500 cc
(up from original 1,290) and is fuel
injected for a power output of 75 hp
at 5,500 rpm. A five-speed transmis-

Flat's mid-engine, removable-roof X1/0 has outlived all Ita sports-car competition.

sion is another bonus. An '82 is
£11,000, just three times its original
price. However, now the X1/% is a
very smooth and sophisticated
sports car—and one that has stay-
ing power,

Real family car

Audi project car: successor to the 5000,

Audi's project car iz a four-door
technological exercise. It's aerody-
namically amooth, lightweight, de-
signed for unique and efficient as-
sembly methods, and safe. Con-
trolled deformation (see The Crash
Crunch That Could Save Your Life,
page 107, Nov. "77) is refined in the
project car, and, wisely, belts and
knee bolsters are used along with air
bags. The rear seats three adults,
but when the center section is
unfolded it forms an integral child
seat. Audi's project car isn't in pro-

Rear-bench section becomes a child seal.

duction yet, but, remember, every
car that is comes with a set of belts,
With the odds so great that some day
you're going to take a good hit in
your car, it puzzles me that so many
people who are not otherwise reck-
less in their behavior persist in driv-
ing without buckling up. Can wvou
explain it?

Kinky design
It uzed to be that only French auto-
makers designed wheel wellz that

This is rear of a French car, right? Wrong!

aren't wheel wells at all. Just look at
thizs one. Must be a Citroén or
Renault, right? Actually it's the rear
of Volkswagen's new Polo, which is
gold in Europe. We'll be seeing this
truncation here soon: It's also used
by Honda for its new City.

GM's revenge
Detroit's got two import killers loose
with the Chevy Camaro and Pontiac
Firebird. After burning up a few
hundred miles of road in a silver Z28,
I can alert all the big-buck, flashy-
car importers that they've got some
formidable competition. A sum total
of 312,000 will get vou one exotic,
high-tech car. The new Camare/
Firebird design is an accomplish-
ment that should make any wealthy,
prospective “exoticar” buyer think
twice before putting a deposit on a
$25,000 De Lorean, a $65,000 Ferrari
Mondial, even a $100,000-plus Aston
Martin. He won't get an exclusive,
limited-production marque, but will
he ever get a Yankee Doodle dandy
of a machine.
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THE FRAM EXTRA LIFE
AR FILTER.
50%EXTRA LIFE.
0% EXTRA MONEY.

“r

It seems like everything costs more
these days.

Especially anything to do with cars.

So you'll be glad to learn that Fram
has something that, comparatively
gpeaking, actually costs less.

Our Extra Life air filter.

It lasts extra long because it's built
with two filters.

One traps large particles of dirt. The
other one holds smaller particles,

They do a terrific job of teamwork.

=0 much so that the Fram Extra Life
holds 50% more dirt and lasts 50% longer
than our single-stage filter*®

And best of all, it doesn't cost a cent
more.

So put a little extra life in your car
with the Fram Extra Life.

And put a little extra money in your

F raem and Auiokle are Bendis Compiness
Fram Corporation, Providence, Rhode istand 02916
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OUAKER STATE SAVES YOU

ON GREAT REPAIR MANLALS
%1 QUAKER STATE C{

FREE. With each book you order, you'll recelve 2 or 3 $1

m Coupons good toward the purchase of Quaker State
quality motor oils. Buy 3 books and you'll not only save up to $9, you'll
also receive up to 9 $1 Quaker State coupons.That could be like get-
ting 9 quarts of motor oll at no extra cost. And the coupons
are valid for the purchase of all four Quaker State quality
oils —5sterling, Deluxe, Super Blend and HD.

GUARANTY! 3\
This offer is risk-free. Take your pick of Quaker State's big ' e e, < WA
Car Care Book Offer. Examine and use your books for 30 days. T /fm—

If not compietely satisfied, return them for a full purchase ) -
price refund. But keep the valuable $1 coupons with LY
Quaker State's compliments.

Car care costs are climbing every year. You can save i, b
a substantial part of maintenance costs by doing the

service yourself.
That's why Quaker State is making
those books available. Because
our only business is car care—
keeping your car stayin' on the
road. Maybe you can't afford to pay "\ %
for service ae%lunger Butyou cant \N
afford not ng service done some- ;
how. This Quaker State offer is the way. '
Take advantage of it tuda*lz Everg book is a gem of
clarity loaded with precise illustrations and detailed,

A fouaxer] ===

'h'll!j! ﬁ'!' 95
YOU PAY

:755
Comes with 251

COUPONS
6
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Comes with 3 §1
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Comes with § 11
. toupons
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" STAYIN’ ON THE ROAD



UPTO 20%
PLUS GET

- step-by-step Instruc-
tions that make repair
Jobs simple. And,
remember, with each
book ordered, you get $1
coupons good at participat-
ing retailers towards the pur-
chase Of any Quaker State
Motor Qil. One of your first jobs

 VALUE 5393 3

YOU PAY

L 5
]

FREE

WITH EVERY )y
BOOK IN THIS 55

Comes with 2 51
upons,

& will be an oll change. And Quaker
g URQUP. pennsylVania crade cruide ofl. meet
i _r'l ‘-:I‘ I"_ . Y . mee
iy ", Special energy or exceed the lubrication require-
o /4 \ ments of any automobile engine, $end

for your books today. And keep stayin’
on the road with America’s quality
motor oll. Take 30 to decide you're
satisfied. Full refund if you're not.

Created by worids langest publisher of automotive
information. Every book on these B5 Was Wrtten
and edited by e in-house staff of Chilton Book
my Radnor, Pa. For do-[tyourselfers, Chilton
provides the world's most authoritative and depen-
dabile single source of automaotive Information

SPECIAL Eewet

(When you order at
least one other book.) ]

ONLY ‘Eﬂﬁ
$9.95 :
value,

e = v s

QUAKER STATE

INFORMATION CENTER
PO, BOX 2101 GRAND CENTRAL PO

HEW YORK. NEW YORK 10163

Yes. | would like the bookis) indicated by #'s in the
spacesi below | enclose § plus §1 each for
shepping and handing to make the sum of §

{Check or maney gnder or credil cand # only pleasa |
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One hand operated

STAPLE GUNS

For the
Home
Handyman

atl-purpose profes
signal staple gun with

powertul hand compres-
sion - staple drveng achion
far 1 Q01 heawy Gedy pobs

e installimg ceding
nfe, msplation. wealh

BrsInpIRg,. vapor Daf

flers 2o

ELECTRIC
A i

-""'Mﬂpgral'es
& Ay

I 1@ Wart
AC-B0 Cycie
A Dwtier

Leghiweight electnc staple
gun that works on standard
household currént. Easy-
squeere trigger-fast opes-
ation makes i tireless for
women 1o use as well as
TTRER

Manual o olactric . . . Arrow Staple Guns make
fasl, effortiess work of those do-it-yoursell home
lix-up projects! Easy ong hand operation ieaves
pther hand free 1o hold. stretch and control ma-
tarial for that professional finisheng touch
whether you're 3 home handyman insulating an
attic or a handy homemaker coverng a valance
Both modaels use Arrow No. T-50 staples in 6
szes 14, 518, 38", 12, 916 and Cailtila.

Available gt aif feading Hardware, Home Center
& Dvscount Dapartmant Skores avarywhernd

Arrow Fastener ﬂﬂmpany, Inc.

271 Mayhill Streel, Saddle Brook, N G7bee
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tuffing an ear of comn into a car's fuel
tank really won't do much for per-
formance, of course. But it’s a graphie
way of illustrating one source of alco-
hol, the alternate fuel PM's Robin Nel-
son used in the recent Future Fuels
Challenge Rally. Despite such playful
diversions—this ohe on the Living His-
tory Farm near Des Moines—aleohol
carried Robin coast-to-coast. His story
of the unusual event begins on page 89.

Robin Melson with exotic fual.

Do your eyes glaze over at the mention of microcomputers? If so, you're
not alone,

When we meat groups of PM readers, virtually all describe their
recent do-it-yourself projects on an expert-to-expert level. They speak
cazually of adding a wing to a home, wiring a house, replacing plumb-
ing and (to one certain point) maintaining a car. [t's when those “black
boxes" in today's cars are mentioned that the frustrations come out.
What can you do with them when they don't work?

Help has arrived. In thiz izzue, PM's Mort Schultz explains the Ford
Motor Co. Microcomputer Control Unit (page 53). His articleis the first
in a Saturday Mechanic series designed to help you understand and
work with modern engine controls. Mort says a microcomputer is eas-
ier stuff than the first electronic ignition was. So there's a begin-
ning. e}

Of course, t's do rigueur
these days to glve a T-shirt.
So that's what we did
(right) to ocbaerve Publisher
Dan Coleman's 25th year
with PR, And we gave him a
full-scale party, as well
Guite 8 record: 25 years
with ons magazinel The
shift may not fit him, but
the slogan does. Waich
this space: We're planning
a 50th for him In 2007.




Now NRI takes you inside the
new TRS-80 Model lll microcomputer
totrainyouathomeasthe

new breed

NRI teams up with Radio Shack
advanced technology to teach
you how to use, program and

service state-of-the-art

microcomputers...

It's no longer enough to be
just a programmer or a technician.
With microcomputers moving
into the fabric of our lives {over
250,000 of the TRS-80™ alone have
been sold), interdisciplinarv skills :
are demanded. And NRI can prepare F

o e s o ok i
Mmicrocomputer. cian can test and debug svsltems quickly
Learn At Home and easilv.
T Ty S i
s s pewatical Kiowlackes o hand training with the convenience of home

study. No classroom pressures, no night
school, no gasoline wasted. You leamn
al your convenience, al your own pace,
Yet you're always backed by the NRI
staff and your instructor, answering
questions, giving you guidance, and
available for special help if vou need it.
You Get Your Own Computer

to Learn On and Keep

NRI training is hands-on train-
ing, with practical experiments and
demonstrations as the very foundation
of your knowledge. You don't just pro-
£ram your computer, you go inside
it...watch how circuits interact. ..inter-
face with other systems. . .gain a real
insight into its nature.

You also work with an advanced
liquid crystal display hand-held multi-

ware, enabling him to design simpler,

Training inclodes new TRS-80 Model 11l micro-

SHMME S SACIN K Inckmion sl e meter and the NRI Discovery Lab, per-
tests and experiments. forming over 60 separate experiments.

You leamn troubleshooting procedures

(TRS-1 is & tradernark of 1he Radso Shuack division of Tah Com )

omputer specialist!

and gain greater understanding of the
information. Both microcomputer and
equipment come as part of your training
for you to use and keep.
Send for Free Catalog...

No Salesman Will Call

Get all the details on this exciting
course in NRI's free, 100-page catalog,
It shows all equipment, lesson outlines,
and facts on other electronics courses
such as Complete Communications with
CB, TV/Audio and Video, Digital Elec-
tronics, and more, Send today, no
salesman will ever bother you. Keep up
with the latest technology as you leam
on the latest model of the world's most
popular computer. [f card has been used,
write to:

NRI Schools
McGraw-Hill Continuing
C" “ Education Center
[ ]
Hill'!

2030 Wisconsin Avenue
Washington, D.C. 20016.

we'll train you for the good jobs!



LISTENING POST

AMC/Renault Alllance
Lastest rumor-mill word on the
name of AMC/Renault's "83 front-
wheel-drive subcompact, about
ready to enter production in Keno-
sha, Wis., has it called Renault Alli-
ance. Seems to me it should be an
AMC, not a Renault, to capitalize on
“Buy American’ patriotism in the
heartland, with &8 French-sounding
model name to indicate its high-
quality European origins. Some-
thing like AMC Vitesse (an old Tri-
umph name), perhaps. Still, Alli-
ance, in honor of the two companies’
happy partnership, ain't all bad,
You'll recall that the car is an
Americanized version of the Euro-
pean Renault 8, already proving
very popular over there by breaking
all previouz Renault sales records,

‘84 Jeep XJ

The next major product news from
AMC ie an all-new compact series of
4wd Jeeps, code named “XJ." Look-
ing and funetioning much like high-
ly contemporary, downsized Chero-
kees and Wagoneers, these are pow-
ered by the company's new 2.5-liter
Four, with a 2.8-liter V6 (purchased
from Chevrolet) an available op-
tiom.

A viscous part-time 4wd similar to
the Esagle's system, with in-cab,
front-axle disconnect, iz standard
{two-speed transfer case optional),
mated to a choice of four- or five-
speed automatic transmissions. The
base Four promises EPA ratings in
the neighborhood of 25 mpg city, 30
highway, and optional diesel power
will be a later addition for still better
economy and range.

Overall length is a tidy 165.3
inches, wheelbase 101.4 inches and
base curb weight less than 2800
pounds; vet maximum paylead is
1,150 pounds, GVW 4,300 pounds and
towing capacity 3,500 pounds (Class
II). Though it's 21 inches shorter, 6
inches narrower, 4 inches lower and
about 1,000 pounds lighter than
today's Cherokee, there's comfort-
able five-passenger room with 93
percent of the Cherokee's interior
volume retained.

Interesting features include a
unigque four-link front suspension
for good on-road and off-road ride
and durability, along with low over-
all height and surprisingly high
ground clearance, both statically
and dynamically. A complete box-
section frame is integral with, and

Olds 98 for "84

Curraently schedulad for "84 introduction, this front-drive Olds C-car will replace the
raar-drive 98. The mechanicals will come from the X- and C-car lines with the V6 and
four-speed automatic overdrive transaxle as standard powertrain. A diesal engine will
likely be avallable as an option. By 1985, this may be the biggest car GM will make.
Though it will seat six, it will be 2 feet shorter than current B-bodies (Impala class).

welded to, the underbody and the
rear axle.

The XJ, available in two- and four-
door and both sporty and family-
type variations, will probably re-
place the Cherokee (but not the Wag-
oneer) about & year from now as an
'84 model, and it may inherit the
Cherokee name, as well. AMC says it
has "maximum derivative capabili-
ty.” meaning pickup and even open
convertible versions may be added
later. It will be sold worldwide
through partner Henault.

Judging by models and prototypes
we've seen and sat in, it's handsome,
modern and trimly efficient in ap-
pearance—a practical car/wagon/
iwd compromise—yet it maintains
the traditional rugged Jeep charac-
ter. Seems like 8 sure winner to us.

GM engine plans

General Motors engineers are devel-
aping a new type of electronic fuel
injection, halfway between its cur-
rent single-point TBI (throttle body
injection) and the more expensive
multipoint TBI, with two or more
injector nozzles in a single throttle
body. The poal is better fuel distribu-
tion for larger V8 and VB engines

than can be achieved with single-
point TBI. It's intended for future
fwd C-body luxury cars, but may see
its first use in next year's all-new
Corvetta.

The General's also rethinking its
low-compression-only engine policy,
instituted a decade ago in anticipa-
tion of catalytie converters, which
are guickly fouled and rendered use-
less by leaded fuels. Until recently,
most unleaded gas was low octane,
requiring low-compression engines;
but recent availability, and projec-
tions of widespread future availabil-
ity of higher-octane premium un-

[Plaase lum lo Saoe 24)
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GET UP TO $9.50 BACK
ON MOTORCRAFT PRODUCTS, AND A CHANCE TO
WIN A NEW CAR TO USE THEM IN.

Mow et up to a total o $9.50 i retunds on
spark plugs, lunc-up Kits, air lilters, oil il
lers, il and wire sels,

Andd o gel even more, onter o "Win the
Wonldl” Sweepslabes, Grand prize is o 1982
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e '82 World Serics, and 55, 000 Cash O win
ane ol our other world ol prizes.
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Retund and swoeepslakes oller good
through May 31, 1982, Details available from
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sweepstakes,
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“I never knew

That's the reaction that's made
Puerto Rican gold rum one of the
most popular and fastest growing li-
quors in America today

Either on the rocks, or with a dash
of soda or your favarite mixer, gold
rum is a smooth alternative to blends,
bourbons, Canadians— even scotch.

Try the delicious gold rums of
Puerto Rico. The first sip will amaze
you. The second will convert you.

If you're still drinking
Canadian and soda...

it's because
you haven't tasted
gold rum and soda.

Make sure the rum is from
Puerto Rico.

Great rum has been made in
Puerto Rico for almost five centuries.
Our specialized skills and dedicarion
result in rums of exceptional dryness
and puriry No wonder over
88% of the rum sold in this q
country is Puerw Rican.

Rill;? OF PUERTO RICO

for smoothness and taste,

Far free “Rums of Puerio Rige” recipes, weill: Pueio Fican Rums.
DCiapd PMA-1 1280 Avenua of tha Amencas. MY N Y 10104 & 1981 Governemen of Pueno Rco
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HINTS
FROM READERS

Garage-door safety block

OOOR WHEN SToR
15 IN POSITION

4" HINGE FASTENED
-TO DOOR FRAME

4 w3 u 5T

-IOR SIZE TO SUITH
WoOD BLOCK
DOOR STOP

i

R AR |

. i

WHEN MNOT USED
WOOD BLOCK SWINGS

i

OUT QOF WAY

This safety device prevents an
overhead garage door from clos-
ing accidentally. It's a safety
block made of a door hinge and a
block of wood, slightly longer and
wider than the hinge, and thick
enough to fit in the door track.
Screw the wood bloek to one hinge
plate. Mount the other plate to
the garage-door frame, so the
door clears the block when it's
swung out of the way.

—Robert J. Spohn

Inner-tube aid

A scrapofoldinner tube is a great
aid in wood assembly. When | join
two wood pieces with finishing
nails, I lay the scrap inner tube
directly over the joint and nail
through it. If I miss the nail, the
inner tube abhsorbs the impact
and prevents hammer marks on
the finished workpiece.
-—-Homrd E. JHU'ME}
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m Machine-age fitness equip-
ment—what's best and how
it works.

B And shape up your car with
PM's annual Car Care Guide.

u Uitralight planes from plans
and kits,

m How technology is improving
wine. Plus, wine accessories
you can bulld.
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No Fade
Performance

No foaming | e |
No aeration

Keepsyou glued totheroad

In Gas-a-just Shock Absorb-
ers. nitrogen gas and all-
weather fluid are separated
by aspecial patented divider
piston to keep fluid under
constant high pressure, pré- Racommended by
vanting foaming and fade Bobby Unser

IF YOU DEMAND PERFORMANCE, GET

Ba===5ust

Shock Absorbers
AS MODERN AS TOMORROW

Y= Corporation of America
207 Eisenhower Lane South
Lombard, IL 60148




DETROIT LISTENING POST
(Continued fram page 20)

leaded have the technical folks
thinking in terms of compression
ratios as high as 10 to 1. Combined
with electronic knock zensors and
spark-timing contrel, this would
lead to better performance—almost
like the good old days—and im-
proved economy.

Divisional doings

One thing that never changes at
GM, and a major reason why the
company is so strong, is intense

intramural competition. Each car
division has its niche, but each also
competes as strongly against the
others as it does against the rest of
the world. Examples:

Cadillac is thinking seriously of
developing some new products even
smaller than its J-body Cimarron—
like & four-passenger luxury mini,
and even a two-seat sports car,

Buick, about to introduce a limit-
ed-production Riviera convertible,
is also evaluating a Mercedes
3R0SEC-like sports car. A re-empha-
sis on turbocharging is also part of
the Buick game plan, including at

NOMORE WATER BILLS!

WATER FROM
YOUR OWN WELL

Save Hundreds of Dollars

Iid you know that vast quantities of fresh water lie beneath the surface of the
earth almost everywhere? Pure, sparkling clear water untouched by chemicals or
pollutants — water just waiting to be used — in the country, in the suburba, in the
city!

For years the only practical way to tap this wonderful supply of free water was to
hire a commercial driller. That costs a lot of money,

But now you can drill yvour own water well and save hundreds of dollars,

It's true! With the remarkable HYDRA-DRILL vou can drill your own water well.
Thousands of people in all 50 states have already drilled HYDRA-DRILL water
wells, The HYDRA-DRILL is amazingly uncomplicated and simple Lo operatal

Just imagine having sll the pure fresh water you want today, Lomorraw, foraver!

FREE INFORMATION!

We've put together o big peckage of information that tells how you can drill
e a water well in your backyard and get all the
e “ . 4 water you'll ever need. There's no charge, no
g & obligation. Writs or call today!

» DespRock Mfg. Co., Opaslika, Alsbama 38802

VISITORS WELCOME!
CALL TOLL-FREE

(800) 821-2280

{Ask for Extension 2889)

CALL AMTTIME INCLLDIND SURDAYE
OR CLEP COQPON AMD MALL TODAT!

289 Andorson Road
Opaelikn, Alabama 36802

Plewse mail wour free information kit immediately
| uniderstand there is no abligation

F:ut Mams

¥ 4 ¥ .
; &
e

_ra;*?h / "
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least one fuel-injected turbocar by
the "84 model year,

Pontiac is hard at work on limited-
preduction performance versions of
its J2000 (J-car) hatehback, complete
with a Bosch-injected, overhead-
cam 1.B-liter Four, five-speed trans-
mission, high-performance tires on
l4-inch wheels and a Trans-Am W36-
style handling suspension package.
A similar treatment for the larger
6000 {A-car) is rumored to be on tap.

Chevrolet is planning a Cavalier
{(J-car) convertible and looking at a
ragtop version of its all-new "83 Cor-
vette, which comes standard with a
removable targa top, for possible
mid-"84 introduction. Happy days
may be here again!

Ford futures

Ford president Donald E. Petersen
promises no less than 10 new vehi-
cles and six new engines {counting
the "823) in a 30-month period, “a
parade of efficient, technically ad-
vanced, high-quality products that
will be dramatically different in
appearance and styling from any-
thing we've ever seen before. Aero-
dynamic shapes will result in clear
product differentiation. And better
performance will put fun back into
driving,” he told a recent Detroit
Economic Club meeting.

“1 am convinced," Petersen added,
“that, if all of us involved—hoth
management and workers—strive
together to recapture the ‘can-de'
and eooperative heritage of our past,
we Americans can make better cars
than anyone else in the world. And
we're going to prove just that."

One big reason for such bubbly
optimism is the fwd "84 "Topaz"
series (the Ford version will be
called Tempo) being readied to re-
place Ford's Fairmont and Mercu-
ry’s Zephyr a year from now. These
are clean, smooth, Eurc-style se-
danson a stretched (99.5-inch wheel-
base) Escort/Lynx platform with
overall lengths of about 170 inches
and base curb weights in the 2,200-
pound range. An updated 2.3 liter
Four, mounted transversely, pro-
vides the power, and in a special per-
formance-coupe version it sports
electronic fuel injection and drives
through a five-speed transaxle.

Also on Ford's agenda are high-
performance, five-speed, fuel-in-
jeeted versions of the EXP/LNT two-
seaters for late '82; a similar pack-
age for the facelifted '83 Mustang/
Capri; upgraded instrument panel
and interiors for the '84 Escort/
Lynx, and (maybe) a 1.2-liter, 40-
mpg, three-cylinder minicar {from
Japanese partner Toyo Kogyo) for
mid-"84. We'll believe that last one
when we see it, ™



Mobil Il costs more thanValvoline,
Quaker State and Pennzoil put together,
because of the way it's put together.

This typical moi-
eculein Mobil 17 1s
the reason why
Maobil 1 lubricates
Detter, cleans bel-
ter and protects
your engine better
than conventional
ails can

Convenlional
oils like Quaker
State. Valvoling
and Pennzoil are
made up of thou-
sands ol different
molecules of
widely varying size,
length and shape

Whenever your
engine gets hot
the smaller mole-
cules can evapo-
rate while some of
the larger mole-
cules can ondize
and stick toanging
parts

Mokl 1 mole-
cules are "custom
bl to just the
righ! length
andshape sothey

stay hiquid longer
undar a wider tam-
perature range

[ tact, Motal 1
will keep protecting
Your engine up 1o
500°F above and
i Il halp getl you
slarted even down
at 35°F below

Ard Mobil 15
special molecular
Composition 15 also
Ihe reason Mobil 1
SAVas gas com-
pared o conven-
honal ol and won 1
need changqng tor
25000 miles (or
one year which-
ever comas hrsl |

Sochange to
Maobil 1 You can i
hind a better motos
oil, and you can
bet your moleculas
on that

Atd oo el Sl g

T

Mol 1l The ol
that sowves you gas
And more
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Versatile

double-duty guns

by Angus Laidiaw

oday, & One-gun mMan may own

more versatility than the proud
possessor of a whole battery of fire-
arms a few years back. One gun can
be adapted to do tasks that took two
or more specialized guns to accom-
plish in the past, For legal and prac-
tical reaszons, the adaptables and
combination guns are catching on in
America as never before,

What's more, there are numerous
newer and better choices now for the
practical sportsman, as well as the
dedicated marksman and pun en-
thusiast. These are rifles, shotguns,
handguns and specialized ammuni-
tion designed to alter the capability
of what were once one-job weapons.
Shotguns can become “rifles," cali-
bers and barrels can be switched,
rimfire cartridges can be fitted in
centerfire chambers. A target gun
can be switched for hunting or
home-protection.

The combination rifle/shotgun is
the oldest—and also newest—of this

Target revoiver from Dan Wesson Arms has ad]ustable rear sight, comes in .22, .38 and
357 calibers and interchangeable barrel lengths of 23, 4, 6, 8, 10, 12 and 15 Inches.

Rifie and shotgun all In one, the Savage Model 24 over/under, and guns like it, can fire a

22, 222 or .30-30 from the iop barrel

versatile crew. Oldest, because the
idea of combining the precision of
the rifle with the versatility and just
plain usefulness of the shotgun goes
back to wheel-lock days. Newest, be-
cause Americans are coming to see
what Europeans have known for
generations—that one high-quality
piece is better, and less of a legal
hassle, than two lesser guns,
Typically, American combination
guns have been less fancy and far
leas expensive than their foreign
counterparts. An example is our
Savage 24 Series, Starting out in the
late '50s as a simple and inexpensive
double-barreled over/under with a
22 rifle barrel on top and & 410 shot-
gun underneath, this series is now
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end a 410 or 20-gauge shotshell below.

one of the company’s most success-
ful and imitated lines.

These multipurpose guns have
branched out into & line including a
short version that comes with a com-
pact carrying case, takes down into
separate barrels and stock, and is
called the Camper's Companion.
Then there are several high and low
lines of .22 long-rifle and .22 mag-
num rimfires over 20-gauge, as well
g5 410 shotgun barrels, and a bur-
geoning series of centerfire rifle bar-
rels over a 20-gauge shotgun.

These are now offered in 222, 223,
.22 Hornet, .30-30 and .367 magnum
pistol calibers (.38 special can be
used) over the 20-gauge. Prices re-
main under $200 for any of these,

making them bargains as well.
Where legal, what finer turkey gun
can be imagined to bring in a wild
gobbler for Thanksgiving?

New gauge adapter

Making these superversatile com-
binations even more useful is a
Four-Tenner gauge adapter that's
inserted in a 20-gauge barrel to fire
light-recoiling, inexpensive .410
shells. These adapters are also avail-
able to fit 20-, 18- or 12-gauge shot-
guns.

Moving up the scale, the recently
introduced Valmet 412 Double Rifle
from Finland can be purchased with
extra shotgun barrels. The gimmick
that keeps the price down to §999 (a
pair of shotgun barrels adds $344; an
extra pair combining a rifle and
shotgun berrel, $37% iz that this
double, like the Savage 24, is an
overfunder. What's more, screw ad-
justments make it possible for both
rifle barrels to zero in on the same
point.

This ohjective has kept the fine
European double side-by-side rifles
in the custom category, with prices
ranging to $10,000 and beyond. To
regulate these gpuns to shoot the
same target with each barrel, skilled



Heavy-duty muffler nowat
alightweight e

Replace your noisy worr-
out muffler with a quiet,
long-lasting Maremonl
Defender. And do il now,
while It's on sale!

Defender is a haavy-duty
mutfler And it's built to last,
because it's made of alloy-
coated steel, with double-
wrapped body and welded
internal components.

Buy now and save, Sale
ends Mey 31,1982,

JAD

*SuggeLIng

f 5w

¥ suppleer for all your
arhaust system
needs. Inchuding

Logk for us in the

ﬁ:ﬁ'ﬁ.:, yillow pages under
vy B el ruthers
pifing dasleny

i 19E2
Maremoni Corg.

craftsmen must solder and resolder
the barrels while moving adjust-
ment wedges.

And double rifles, rifle/shotgun
combos and reduced-gauge, shot-
gun-barrel inserts are not the only
options for sporting firearms. Hand-
guns are also taking on new talents.
With ever more paperwork required
to purchase a handgun, the incen-
tive here is both financial and legal.
The idea of buying one gun that can
double or triple as a target pistol,
hunting piece and defensive weapon
has increasing appeal.

Versatile single-shooters

Most versatile are the single-shot
models. With these, a simple change
of barrels providezs an inecredible
range of calibers, from .17 Reming-
ton to .44 magnum and beyond. Way
beyond Includes everything from
shortened wildecat rifle cartridges to
full-power .45-70s, and even under-
loaded 458 Winchester magnum ri-
fle cartridges. Most owners include a
.22 rimfire barrel, plus one or more
centerfires for the new sport of
metallic silhouette shooting.

Top gun in this fast-growing field
has to be the Thompson Center Con-
tender break-action zsingle-shot. The
F‘!Em" Sportsman is also coming up

ast.
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b cataiytic converters,

Dan Wesson continues to add spe-
cial barrels to its interchangeable-
barrel revolvers, which are now
offered in .22, .38, .357 magnum and
44 magnum versions. With the 2-
inch barrel or other shorties, these
revolvers can be effective defensive
weapons. With the longer 8-, 10-, and
up to 15-inchers, plus oversize grips,
the same pistol becomes a competi-
tive target, hunting or silhouette
pistol capable of knocking over 50-
pound steel ram targets at 200
meters,

The other way 8 number of revolv-
ers achieve versatility is by having
two or more interchangeable cylin-
ders. The most common of these is
the .22 long rifle and .22 magnum
combo, although 38 special and .35%/
9-mm Luger, .45 long Colt and .45
auto and other same-bore-size com-
bos are offered by 2 number of
firms.

Most recently, Charter Arms has
introduced a handgun version of its
AR-T7 Explorer .22 rimfire, semiauto-
matic survival rifle designed first
for the U.S. Air Force. This Explorer
11 pistol offers a number of inter-
changeable barrels, now in anticor-
rosion finish, for plinking, target
shooting and defense. Olin's Win-
chester group is also importing qual-
(Please hin io page 30)




Dan't let its size
foc] you A fuel

to ber big and clumsy 1o be effec.
tive The fac! is, this little unit com-
bines a major new breakthrough
in filter lechnology wilth o gen-
erous helping of common sense
The resull is an aulomolive fuel
filter with some big advaniages

Al the bottomn of alrnos! avery
tuel storage tank you'll tind an
ugly mixture of dirl and gritty
sediment And il gets stirred up
every lime the tank is filled
Filtration screens which are
built into every gas pump can'’l
remove it gll Soeven if your
service station is caretul. they
can give you a lood of dirty gas
In small armounts, dirl can wreak
havoc with your car's carburetor
Fust particles and grit can stop

A5TSE4

NEW SEE-THROUGH FUEL FILTER
== SUPER-POLISHES FUEL

check balls and needle valves
Irom seating property Tiny jets
canclog. And metering reds
canstick. tall addsup o poor
performance and rotten mileage

A reqlly dirty load of gasoline
oan even slopyour oar enlirely
by plugging up the fuel tilter { [t
it hasn't happened lo you it's
probably happened 1o some-
one you know )

More than just good looks,
The ProFuel is an in-line uel
filter which you can install in
less than live minutes [f your
car aiready has an in-line
filter you canreplace il once-
and-tor-all with a ProFuel On
a car without an in-line filter
just splice the unit into 1he fuel
line someplace where il's
edJsy o ses

Thai's nght, easy losee, The
ProFuel has asee-through body
to permit visual inspection of the
filter element so tha! you can
actually see din building up from
a load of dirty gas And you can
ston the troukle belore it stops you

Grit grabbing elament.

The ProFuelsiilter element is
rectlly a long. thin ribbon thal's
wound layerupon layerio lorma
cylinder It's bonded together in
such o way that it traps gri! and
conlarninants down to 40 microns
in size Chemcal engineears reler
1o this kind ofsuper-tiltration as
"polishing” your tuel And the
ProFuel element polishes fuel
beyond all exisung lactory specs-
withoul restricting fuel fiow

A

Frankly the new
ProFuel filter
elements area
ot more expensive than ordinary
paper filters. That's why they've
never been available nationally
{or cars belore. Bul the perlor-
mance of this type of filter has
been proven in industry for years
And the initial cost of the ProFuel
unit is offset by another design
advantage

Economical new idea.
It doesn’l make sense o
thronw away |he entire
filter unit at every service
interval when the only
thirgg thal needs reploe-
ing is the element. 5o the
ProFuel hasa replace
able element With g tew
simple lools, you oan
even change elements at
the roadside (inan
emergency’)
Fits your line.
To keep things simple. the ProFuel
tilter s sized to 1t fuel ines, nol
cors There are only thres basic
zizes for autormnolive fuel lines
1/4" 5/ 14" and 3/8"Y So three
ProFuel models are all that's
needed to cover maost of the cars
trcks omed motoroyrles on the
road loday There are dlso Pro-
Fuel models available lor small
endgines using tuel lines down to
I E In size

The CR ProFuel Askforitinan
auicrmotive parts store near you

(RPRO-FUEL

A product ol CR Inclustries
00 Morh State 51 Elgin, TL 60120

Printed in Ll 54



NOW... FOR YOUR HOME. PATIO & YARD!
ELECTRONIC BUG KILLER

KILLS MOSQUITOS, GNATS, FLIES, WITHOUT DANGEROQUS
CHEMICALS, POISONOUS SPRAYS OR INSECTICIDES!
{}DEHLESS’ HARMLESS TO HUMANS & PETS
-l 495 KILLS FLYING INSECTS

ON CONTACT

What a pleasure it 15 to enjcy ouldoor leving in
the summer without being tormented by peshky
insects! Mow you can really sawor ouldoof fun,
SWimming, ﬁardemng. copkouls, and ewen naps
outside — free from slings and bites! Yes you
\.\ can have the most wonderful summer of your lite

with this new ELECTRONIC BUG KILLER that
+' alracts insects having phofotropic wision with an
& almast invisible blue light  As insects fly to this
[

irresistable light, they are Rilled instantly on

contact!  100% SAFE TO USE!

dg This ELECTRONIC BUG WILLER is absolutely safe

to use arpund children or pes because it wies
no dangerous chemicals of poisonous sprays or
'/ insecticides. Insects are hilled by an electronic
grid. A few pennies keep it going all day and
night—indoors or outside. This model is made of
rugged. high impact material, styled hke & charm-
ing antique Colonial Carriage Light. Hang several
on your patwe, in the yard, or in your home

o Mo. 4363—Electronic Bug Killer ........... $14.85
ppaef 28 SPECIAL: Two for $27.95

A FANTASTIC YALUE IN BRAND NEW, NON-PRISMATIC

50 MILEBINOCULARS

IT'S A WONDERFUL, = GIANT Eﬁlllﬂ
ElEiTIHG BIFT!

0"L¥ o &, 5 '..; T
7 *yal LENS COVERS AND SHOULOGR
e et STRAPS WITH EACH PAK

Y Je SPECIAL DELUXE MODEL Y e
A Nimited duantity of our NEW DELUKE MODEL (ne
fhstratend) 18 now availlable. It has all of the great

FOSTER- TRENT nm.d&‘:;!.rnh the lubibes Blodel ol the Game
POWERHOUSE BINOC . This Gganiic “SUPER 88" was crexied
in Eyrppe after years of exjensive research, 194 chock ull of neve:
lutmaary new design dess, such =3 Flul ed Baeis for extra strenglh

. Voriable Focusing Tor smaathe, — imm ¥ Tandy
o 50 Mikis awayl Hest of 2l BIANT hjestive Lenses for
maztive light gaihering powe’ Tou'll gef lerrilic wspwi Mow, By
regder ol Dhis publicalmn can gwn these superh hingculars at gk
betiom cosl

Perfect For Sport Fans, Nature Lovers!
Great For Secret Surveillance! Pears, I tnes Ui Tl 10 ooRats secoety ampme in

The Gisat GOMM Lenses pull in the thilling action . . . ewen Irom = R . " X +
the hieachers Sludy wild g without disterbing them. Enjoy gl ':"."..5.',._:.‘,', il el R L 8
hriliieg wistas from SO0 M AWAY. e wilhow] beisg seen | .

'y fun to be your e detective  Stody sulpetiowes sirangers drom
the privacy &f your cwn home 5 T e

Try Them On 30 Day Free Home Trial!

K Rish . Mg (wligation. Emjoy them for | boll month belore
deciding. (f you'te nof TO0%E sslisfed retarm them for & Tull, i
rtdizle tefund excedl p-ast:‘_e & pondling. All orders feceived wil
b shipoed on 3 firgt rome, tirgk servegd basis  Please act prompily
for fast shipment.

features of the model described o this ad PLUS Tinted

Lenses and & New De
Mudel o, 185 — 6':?:9 ﬁ“

Crly 82 moda, |t o o
Each!

10 YEAR lJlli'iliﬂ'lllll'l.lil I]lIH.H

Tolly metrasied potenst manubaifure o Sstecty fo

INDICATE il.ll.llfm WANTED lEIJ!I'I\r
[ ONE BINOCULAR — 37.98
TWO BINOGULARS — $14
ITHREE BINOCULARE — §19
L] SPECIAL BINOCULAR CASE OWLY $2.00 EACH
DELUXE MODEL — No. 135— 59,94

These qualily nonprovmabic Bnoralers are ruggedly made anagkes
Il S

FAMOUS EPISCOPE

HOME THEATRE

PROJECTS PHOTOS, PRINTS,
COINS, LIVEINSECTS IN
NATURALCOLOR AND
TRUE 'I'O LIFE ACTIONI

Only...

‘I 495

Ideal for Students, Teachers, Artists,

Hobbyists, And Just Family Fun!

This BRAND-NEW EPISCOPE PROJECTOR projects
directly from snapshots, books, even solid ob-
jects like coins, mineral specimens, etc. Fine
reflector and mirror system, Mi-intensity Em}
fipn lens that enlarges images up to 16 reet
square! Rugged two-tone body and base with
cooling vents and "on-off'" switch,

Wo. 4500—Episcope Projector .............. 14.95

PISTOL

POWERF

FIRES 100 SHOTS WITHOUT RELOADING!

Quality Features
# Precision Made

= Quality Materials

& Chackered Targel EHF
» Adjustable Rear Sigh
» Positive Satety Catch (]
s Yelocity Regulator

® Midnight Black Finish
A powerful semi-automatic CO. BB Fistol that
gives you low cost target shooting. Precision-
made of finest materials with quality features.
10%:" long, 6" barrel, checkered target grips,
positive safety catch, adjustable rear sight,
velocity adjustment, handsome midnight black
finish, Comes with CO. cartridge and BBs,

No. 2077—Automatic BB Pistol........... 32.95
No. 207TA—Special Holster for above . 4.95

Moster—Tromt~ |
[2345 Post Road, Dept. 522D, Larchmont, K.Y, 10538
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Build Your Own

Grandfather Clock
Prices Starting Under

5260

{including movement
and dial)

* Do-it-yourself case
kit, parts pre-cut

®» Finished clocks

s Solid 3/4” hard-
woods: black
walnul, cherry, cak

» Heirloom guality

» Factory direct prices

s Solid brass West
German chiming
movements o

* Money back
guarantee

# Prompt shipment

MASTERCARD ang
VISA ACCERTED

R'ﬂ

]gI;..OCK COMPANY

CF GRANDFATHER CLOCKS
Dot 313 Emperar ndustrial Park
Fairhope. Alsbama 36532

ol T

Adapted from Ka AR-7 Explorer survival rifie, this new .22 sutoloading

Charter Arms

Explorer Il pletol offers interchengeable screw-on barrels of 8, 8, and 10 inches.

ity (over $2,000) Super Grade shot-
gur/rifle overfunders.

Accessorles and ammo

Even if the pun itself doesn’t offer
the versatility you want, accessories
and special ammo may do the job.
Remington has aline of Accelerator
cartridges that convert .30-08, 308
Winchester (7.62 NATO) and .30-30
to high-velocity .22 wvarmint car-
tridges. This makes an autumn deer
rifle into a nearly year-round sport-
ing and target rifle, depending on
what seasons are open.

Or, like the Savage Four-Tenner
for shotguns, you ean get chamber
inserts for centerfire rifies and
handguns to reduce both shooting
costs and power. Most .22 centerfires
can take an assortment of adapters
that convert them to handle .22 rim-
fire cartridges. The centerfire con-
versions include the .32 automatic
pistol cartridge in the .308-bore
high-power rifles. Twenty sizes fit
most standard rifles, and there are
19 more for Thompson/Center Con-
tender pistols. All are from Harry
Owen, Box 5337, Hacienda Heights,
Calif, 91745.

Reviving old-timers

Even more versatility can be had
by hand-loading eartridges. You can

experiment and adapt them to suit
your personal requirements and
even bring guns that were cham-
bered for obsolete cartridpes back
into use.

Cases can be made for almost any
cartridge gun that ever existed,
including some that go all the way
back to Civil War days.

And speaking of eldies, even muz-
zleloaders are getting into the com-
bination-gun gpame. Mowry Gun
Works in lowa Park., Tex., offers

-

Adapier cartridge Owen
can chamber inexpensive, lighter rimfire or
pistcl loads in the same-dismeier barrels.

cases from Harry

shotgun barrels as an option for
some black-powder rifle models; oth-
er such combinations are available
from wvarious standard-model muz-
zleloaders.

S0 the chances for change, while
saving money, are appealing. Your
dealer can order the guns, and the
accessories are often available
through the mail. ]

The Four-Tenner shotgun gauge adapter from Savage fits most break-action, single-bar-
rel, slde-by-slde and over/under 12- and 20-gaugers to fire economical 410 shells.
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ITS A FACT, BASED ON FULL-3IZE
PICKUP FUEL ECONOMY ESTI-
MATES REPORTED BY THE EPA
AMD THE NEW 6.2 LITER DIESEL
MAKESIT POSSIBLE. Il 5 avatlable
ire full-size Chevy Pickups, Subur-
bBans and 4WED Blazers, and i1s de
signed specifically for trucks This
optional VB s bwit to deliver the
kKind ol raw power you need . ot
sacribicing economy Inlact. the new
6.2 Liter Diese| is so powerlul that

propefly equipped full-size 82
[hasel Fickup or Suburban can haul

much as 13500 |bs neluding
itsell traler. passengers, cargo and

squpment

| =

BEATS THESE EPA
MILEAGE RATINGS
IN FULL-SIZE
PICKIIPS

And the 6.2 Diesal olfors some

vEry Impressve muleage ralings

PHZRLUP SUBLURBEN BLAZER
Jwh 31 23 30 20 -

awo 29 22 26 18 28 20

Uze gssthmated MPG for compar-
.r-r\t 1‘|"1-| daallls f'| gemay differ deped-
g on s histange, weather
Mileage 'JIII m In?*:ﬂ i heavy cily
trathc Actual hughway rileage lonver
Some Chevralel frucksare squipped
with engines produced by other G
dwasions, subsidianes or affiliated

P

companies worldwide See your
dealer for details

Thanew 6.2 Liter Diosel 11's 370
cub mehes o Wwugh-towing,; bg-
Rauling, hardworking. luel-sippng
PPEr Clur nearest sales competior
offers nothing like tat all. And where
econamy ina full-size pickup 15 con-
cerned there s nota power an aarth
that Baats il

W

/CHE\W TRUCKS

-HP & T

CHEVY IS THE POWER
IN TRUCKS.




ERS' CLINIC
QUESTIONS ANSWERED

Warming a cold floor

Our asphalt-tiled floor covers a con-
erele slab over crushed stone. During
the winter, it is uncomfortably cold.
We plan to cover the floor with wood
I1%2s, 16 in. on center, over either far-
paper or polyethylene. Then, we plan
to fill the space between the wood with
polystyrene such as Styrofoam. We'll
natl plywood to the 1% 2 sleepers and
caver the whole foor with carpet and
a pad. Do you see any problem with
this? Do you think it will accomplish
our purposel—Leonard H. Point,
Warrington, Pa.

I go along with the polyethylene,
1x2gz, plywood and carpet, but skip
the polystyrene. Because of the pos-
sibility of toxic fumes in case of fire,
the makers of Styrofoam, for exam-
ple, won't sanction its use for vour
intended purpose, unless both sleep-
ers and plywood are fireproofed—a
gTeat expense,

1would lap the polyethylene at the
joints and run it up the wall several
inches where it will be covered by
the bazeboard. Make sure that the
sleepers are pressure-treated. Then
lay the plywood subfioor. Even tem-
pered Ye-in. hardboard under the
carpet and directly on the polyethyl-
ene would take a great deal of the
chill off your floor. (See “Damp Con-
crete Floor," Homeowners' Clinie,
page 23, July "T8.)

Garage-door security

How secure is an automatic garage-
door opener against a wowld-be bur-
glar? Could he just drive through a
neighborhood pressing hia opener
confrol to see if any parage doors
would open? What can be done fo
increase safetyf—Imre Kertesz,
Chandler, Ariz.

The earlier garage-door opéners
had the radio codes set at the facto-
ry. Today, some manufacturers,
such as Stanley Works, have coded,
digital controls which ean be set by
the homeowner. One model has
about 500 combinations; the deluxe
model has about 1,000 combinations.
This doesn't mean, however, that
the door wouldn't open if someone
hit upon your combination. If seme-
one in your neighborhood had the
same combination as yours, you
could change your combination.

If vou are still concerned about
the remote possibility of 2 burglar
gaining entry to vour house through
the garage, you can hook an alarm to
vour door. You can set it before

retiring for the night or leaving the
house.

1 personally feel, however, that
there are easier ways for a burglar
to enter a house than through the
garage via an automasatic door open-
er,

Foundation leaks

The sidewalk between my home's
Sfoundation and driveway has air
pockets beneath it, These pockets fill
with rainwater and result in founda-
tion feaks. Is there some kind of
ingectable product that can fill these
voids without concrete repair? The
produet must be able to withetand the
heaving of the coneorete due to froef. A

EXPANSION JOINT

FITEH. 144" PER 1°
-

- I|I1- L i T TR T——
e CONCRETE SIDEWALK -

i " M »
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: i". - . SAND OR GRAVEL ~ -

To reduce chance of leaka into house foun-
dation from water pockets under an adjoin-
Ing concrate aldewalk, pour walk over com-

pacted sand or gravel. Use expansion-joint
material between house and walk.

seal of asphail material which I
applied with a caulking gun didn't
last o winter.—~M.H., Columbus,
Neb.

There's a common misconception
as to why concrete heaves during
the freeze. The purpose of a sealer or
caulking is to keep the water from
getting under the conerete. If water
does enter and subsequently
freezes, no sealer or caulking will
keep the concrete from heaving. The
pressure of expanding and freezing
water will crack swimming pools.

A porous material {(sand or gravel)
under the concrete will assure that
frost would have to reach a depth of
the combined thickness of concrete
and porous fill, even if water did pen-

Do you have @ home mainignance or repary profeiem?
Sang it 1o Homeowners” Clirvo, Popwiar Mechanics,
224 Wesr 5Tih Sr, New York, MY, 10079, Latters
cannol be angwered indriduaty. bul prodlems of
withe imfarss! will be dizcugsed in this column, For
more home regalr and maintenance help, ger PM's
Home Care Guice, 5495 postpaid, Send orders(s) o
PM, Box 1014, Raciw City Statfon, New Yark, N.Y.
g,

etrate the concrete. Preventing
water from penetrating broken con-
crete is extremely difficult and re-
quires constant maintenance.

Your best bet is to replace the bro-
ken concrete, Place the new side-
walk on 6 in. of porous material
{sand or gravel) and piteh it ¥ in. per
foot away from the house, Set Vx4
in. of expansion-joint material be-
tween the house and the sidewalk.

Patching fiberglass
The basze of my one-piece, molded-
Jiberglags ghower stall was menufoc-
fured out of shape, so that water pud-
dies in one section. Can I apply more
fiberglass over the white gel ecoal to
make it drain properly?—Dr. Alan
Jason Coe, New Orleans.

PM ran an article, You Con Patch
Almost Anything With Fiberglass
(page 130, Apr. '80), which you might
be interested in reading. I checked
your plight with one of the larger
manufecturers of fiberglass tubs
and showers: he could see nothing
wrong with the following:

Lightly sand the surface of the
area to be filled. Mix only enough
resin and hardener (catalyst) to
barely cover the low spot. Apply the
filler and let it dry thoroughly.
Check the drainage by running
water onto the patch.

The job may reqguire a second
application. I would make a “dry
run" first, using water in a measur-
ing cup to determine the exact
amount of filler required. Don't
mark the area to be filled, as the
clear filler may cover the mark, giv-
ing you a built-in blemish. Make
sure the area is thoroughly dry
before you begin work.

Work carefully, since sloppy appli-
cation could end up relocating the
low spot (similar to leveling a four-
legged stool).

Read the instructions carefully
for the type of resin suited to yvour
repair. Wear goggles and gloves and
ventilate the area.
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RIDE ON THE SNAPPER

With a SNAPPER HiMac® fider. you're
Fhife) O years Of EnUEnearing s
operaling sucCess

SNAPPER S success gives you the
patenied HidVac culfing system The
deap formed deck, rolled Bottom lip
and bladea with-large ar lifts create A
powerful vacuum that setslup L
grass for an even cut Clip- =T ="
pings are bicwt inlo =
the catcher be-
lora they get |
clogged, even

in grass that's L
talt and wet
The HiVac rider gives you all $ea-
sonvarsalility with an exclusive line
of aftachmenls

The Thatchenzer will remove lawn
choking thatoh from the- bed of the

lawn: The N
rear mounted ENAEER

& bushel 2
catehearwill Sen-T b5
pick upalot ol &

grass, lgaves f
ordebres

Agditional op-

tians include @ trailing 30 bushel Bag-
Mavagon. a fnont load carmer and a
frant méunted blade for hght dozing
and snow remaoval Thera's even a
powertul, two slage snowmrowear avall-
anle for 8 and 11 horse power models
And SHNAPPER riders give you un:
matched performance with exclusivie
durability features The floating blade
umt fotiows the contour of the tawn for
a smoothar
ot with

SNAPPER POWER EQUIPMENT McDouough, Georgia 502573+ * 8

less scalping The cutting hetght lever
olferg seven poslions and can be

changed while you mow Tha steening
systom responds guickly, the durable
chain and gedr trransmiEsion s sedlad

in lubnicant, and the
patented disc drive \ g
shifts into any of five S

forward speeds wilh-
out stopping
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vErsalile, cone-
mient SNAPPER HiAac nider Discover
Why Nothing Rides Like Success
Sew the Yellow Pages for yvour
nearast SNAPPER dealer, or write
SMAPPER Powar Equipment, Depl
CS, McDonough, Georgia 30253
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EQUIPMENT AND
TRAINING NO OTHER
SGHOOL GCAN MATGH!

NTS HOME TRAINING INVITES YOU TO
EXPLORE MIGROGOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF-THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

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

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

You not only learn to troubleshoot these
remarkable instruments, you learn to
program them to do what you want. It's the
pertect N opportunity

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

NTSIE\

Master Course in
Microcomputers includes the NTS/HEATH
H-89 Microcomputer (#1 above). It

features floppy disk storage, "smart” video
terminal, two Z80 microprocessors, 16K
RAM memory expandable to 48K. HDOS
included.
The NTS/Rockwell AIM 65 Microcom-
uter (#2) i1s included in our Microprocessor
Technology Course. It's a single board
unit featuring an on-board 20
column alphanumeric printer
with 20 character display. This
6502-based unit also has 4K
RAM memory, expandable, 8K
monitor ROM and 8K advanced
BASIC interpreter on ROM.
_ And in NTS's Master Course in
Electronics and Industrial Technology,
you'll work with the NTS/KIM-1
Microcomputer (#3]. This unit features a 6
g isplay with an on-board 24 key
hexadecimal calculator-type keyboard. It's a
6502-based microcomputer with 1K of
RAM memory, expandable.




HOME ENTERTAINMENT
ELECTRONICS | :
NTS has many |
different elec- |
tronics pro-§
grams to choose
from. One of our |
most popular
is Color TV
Servicing—and it's no wonder. You build and
keep an NTS/HEATH 25 inch (diagonal)
digital color TV as part of your training.
Choose Communications and you'll train on
an NTS/HEATH 2-meter FM transceiver that
you'll also build and keep.

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

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

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

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

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

Take advantage of this opportunity
now. Send the coupon today for a free color
catalog in the field(s) of your choice.

1

TECHMICAL: TRAOE TRAINMNG SINCE 1805
FHgaidant and Horwe-Stedy Schools

4000 50. AEUERDA ST. LOS AMBELES, CA. BOO37

! NATIONAL TECHNICAL SCHOOLS  Dept. 201-0121

1 4000 South Figueroa Street, Los Angeles, CA 90037

: Please send FREE color calalog on course checked below

! OMicroComputers/MicroProcessors [ Color TV Servicing
p [ Communications Electronics [ Aute Mechanics
1 [ Digitsl Electronics [ Air Conditioning
§ Oindustrial Technology (] Home Appliances
3 Neme Age
E Address
%ﬂ § — :ﬁﬂ City
AIR CONDITIONING/HEATING Equip s Sue Zip.

s CICheck if interested in G.1. information.
s [JCheck if interested ONLY in ciassroom training in
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Out of the woods

I wae surprized when I read your
response to Fred Reimers in the Sept,
‘81 Car Clinic {page 48), referring to
the exclusion of 1980 Omniand Hori-
zon models from the warranty exten-
gion (24,000 miles or 24 months) for
certain parts, You see, ! recetved a
tetter from Chryster Parts Sales and
Service informing me that the war-
ranty on wmy 830 Horizon hed been
extended.

While I've not had to have ¢ repair
made, I'm intereated in Enowing
whether you're right. Are 1980 Omnis
and Horizons covered by the warran-
ty extension or aren’t they?—Ted
Woods, Salem, Va.

Let's go over this whole story to
fill in those of you who may not know
what it's about, A service tip in the
Jan. '81 Car Clinie (page 50) told of
Chrysler's warranty extension to 24
months or 24,000 miles, whichever
oceurs first, on repairs to Omni and
Horizon ignition distributors, front
wheel bearings, differential trans-
fer-shaft bearings and oil pumps. 1
reported that the extension covered
1978-80 models.

Fred Reimers wrote that he had
repairs made to the distributor of his
'80 Omni at 12,400 miles, and five
dealers had told him the warranty
extension did not apply to the "80s, [
rechecked with Chrysler and was
informed that the official who had
originally told me the extension also
covered '80 models was wrong, so 1
printed a retraction in the Sept. Car
Clinie,

Now along comes vour letter, Ted,
and I'm beginning to feel like a cue
ball on & two-sided bank shot. So
back I go to Chrysler. And guess
what? The information given in Jan.
was correct—the warranty exten-
sion does apply to 'B0 models, as well
as 'TH and 79 (let’s not forget them).
Don'tlet anyone, ever again, tell vou
{or me) otherwise.

Finally, to wrap this thing up
(Fred Reimers, are you listening?),
here's how to get reimbursed for
repairs or replacements you peid for
out of your own pocket: Send the
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original copy of the repair order (re-
member to keep a duplicate for your
records) to Chrysler Corp., Customer
Relations, Box 1718, Detroit, Mich.
4HZEE,

“The repair bill must show the
vehicle identification number, re-
pair date, mileage, description of
repair, and your complete name and
address, including zip code," zays
the last Chrysler official I checked
with. He must know, since he is G.J.
Gicecondi, director of Chrysler Corp.
parts sales and service.

Odds and percentages

My 1979 Chevrolet Chevette (17,000
miles) has been plagued with a prob-
lem of oil leaking past the differentiaf
pinion oil geal, I'n two years, 've had
the seal replaced five times. Some
have lasted a few weeks—zsome have
fasted several months,

So far, two Chevrolet dealers and
an independent tranamission shop
have cheeked the pogeibility of a bent,
unbalanced and rough-surfaced pro-
peller shaft, plus other possible
causes. Do you know if Chevrolet has
igsued a service bulletin about this
that these mechanics have been over-
{ooking?—John C. Adamchak, Vien-
na, Va.

As far as | know, there iz no ser-
vice bulletin, John. On the contrary,
Chevrolet contends that less than ¥
of 1 percent of all Chevettes have
experienced pinion oil-seal failure
during the warranty period. Chev-

ette adopted the same propeller
shaft-pinion gear joint Opel used for
five years without trouble—before
Chevette was bulilt,

True, this joint has a unigque
design. Instead of the propeller
shaft sliding into the differential
flange, as in most cars, the propeller
gshaft slides over the front of the
pinion to form the flange. If a
mechanic attempts to install a new
seal without following procedures in
the service manual, he may make a
mistake that will cause pinion oil-
seal failure. He must follow in-
structions.

There could be these two other
reazons for oil leakage:

B Using other than a GM seal (part
MNo. 359647 —that is, a seal not made
to GM specification. GM dealers are
not obligated to use GM parts. How-
ever, the failure rate of non-GM
seals is high.

B Improper adjustment of pinion-
bearing preload. If pinion bearings
aren't adjosted properly, the pinion
gear shaft will “float™ as the car is
accelerated and braked. Back and
forth movement disrupts the effec-
tiveness of the seal, causing oil to
leak.

But if this iz happening, you
should be hearing 8 whirring noise
from the rear. Perhapsit's there, but
because of the noise level that is
present when you are driving a
small car, you may overlook it and
consider the noise to be normal. Lis-
ten for it.

These, then, are the three main
reasons for Chevette differential oil
leaks: not following instructions in
replacing the seal, using & non-GM
seal and improper adjustment of
pinion-bearing preload. Odds are
that one of these is the reason for
your problem. Good luck on seal
replacement No. 8.

Fender render

I've ouned a 1978 Buick Skylark

f28]-cu.-in, V& engine) for over 3%

years. As a precawtion, | want to
(Piaase tum fo page 40)

Control agent

Upper and lower control arms lake as much of
& bealing as any othar component in a car—in
fact, more (han most. They're subjected o
road-salt-induced sorrosion, front-end colll-
sions and impact fatigue caused by potholes.
Yet, oul of sight keeps them out of mind unitil
ona of them snaps in two. Than, suddan loss of
the control arm usually leads to sudden loss of
wehicla control. Whan a control arm snaps, the
wheal parts compary with the rest of the car,
throwing the car irto a spin. So, give control
arms a look-see whan you go baneath tha vahi-
cle to do some other chore, such as changing
oil, If you spot & cracked arm, replacs i,

E‘Iﬁm P




- i e

B s e
D e — e e e e o

= L el

IT TOOK YOUR BUMPS.
PROTECTED YOU FROM THE ELEMENTS.
AND GOT YOU OUT OF A FEW JAMS.

NOW IT’S TIME TO SETTLE UP.

Your car took care of you. Now's the time to
take care of it—during NAPA Spring Car Care
Days. You'll find what you need for your do-
mestic or import car at NAPA auto parts stores
and participating garages and stations. Look
for the NAPA Spring Car Care Days poster.
Andreward a clutch performer.

Check your Tellow Pages




CAR CLINIC
{Continued frorm page 38)

replace all radiator and heater hoses,
but getting at that lower heater-hoge
connection 15 impossible. Do [ have
to remove the engine?—Robert Ro-
cha, Towaco, N. J.

No—just the fender. Your ear
must have an airconditioner or you
wouldn’t have written. In a nonair-
conditioned car, you have a clear
ghot at the hose connection. In an
airconditioned car, the lower heater-
hose connection lies out of reach
between the inner fender and evap-
orator case. To get at it, you have
to...

B Turn the wheels to the extreme
right.

B Disconnect the battery.

B Drain eoolant.

B Disconnect the upper part of the
heater hose at the heater-core tube.
Do this from under the hood—no
problem.

B Remove the right-front fender-
skirt bolts by reaching in under the
wheel housing opening. Then, lower
the skirt and loosen the lower heat-
er-hose clamp. Note how the clamp is
positioned, so you can put it back the
same way when you install the new
hose.

B Using a sharp knife, slit the hose
2 to 3 inches lengthwise in several
places. Careful—don't slice the soft
brass tube to which the hose is con-
nected. Strip the hose off. The rea-
son for slitting and stripping the
hose is to avoid having to pull on it to
getit off the brass tube, which might
damage the tube.

B Slip the clamyp onto the new hose
and push the end of the hose onto
the brasstube. Ifthe hose is stiff and
inflexible, don't put lubricant on it.
You may make the hose so slippery
that it will pop off under cooling-sys-
tem pressure. If necessary, dip the
end of the hose in hot water for
ta}:mut. 30 seconds to make it flexi-

2,

B Position and secure the clamp,
but don’'t overtighten. You may
crush the brass connection.

B Secure the fender skirt, attach
the upper part of the hose, add cool-
ant and reconnect the battery,

CJ has its day

Could you help me with my 1979 CJ-7
Jeep (258-cu.-in. six-cylinder en-
gine)? At high altitudes only (8,000
Jfeet or higher), the engine backfires
while I'm coming down a steep road
ordecelerating rapidly. fgnition tim-
itng ig getat 11° BTODC, and the divert-
er fantibackfire) and EGR valves
have been replaced. Except for this,
the vehicle runa great.—Paul Lewis,
Denver,

It might as well be spring

Along with the return of robins and crocuses, here comes Goodyear's annual
springlima warning about hoses and belts. This year, though, the company

cites & new statistic. “Almost 9 out of 10
radiator-hosae and fan-bell fallures occur in
an emargency situation,” it claims. "Emaer-
gency situalion” Is defined as an on-the-
road tallure, away from homa, whars fal-
ling a repair is a real pain. No wonder evary
Salurday mechanic worhy of the litle
makes i his or her business to check balts
and hoses annually, replacing those that
look suspicious. Spring is as good a time as
any.

P CAR CARE
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# have a full 5-year warranty

* are approved by the Postmaster General

» are made of durable, malded polyethylene
structural foam. except 501 (blow molded)

® will not rust, crack, or warp
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except 501

# are weatherproof and resist temperatures from
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# have an easy- to-sed_ traditional two-position
red flag

* are easy o mount ana post, polé. ar wherevert
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"I got rid of my car . . . don't
use one at all anymore.
Instead, [ have a customized,
three-speed bicycle with a
1.3-HP Bumble-Bike Motor.
It's all the transportation
I need.

"I got interested in a motor
for my bike because I wanted
help going uphill. I looked
at several different models
and chose Bumble-Bike
because it's compact, light-
weight, and has good speed.
Unlike an electric motor,
there are no heavy batteries.

“The Bumble-Bike does very
well on hills. There's no
problem at all . . . and that's
saying something since I'm

NEW JERSEY MAN GIVES UP CAR
FOR BIKE WITH BUMBLE-BIKE 'MOTOR

Al e SN
Charles E. Goaley, r.
Westmont, NJ.

. 3> Bumble-Bike®

6 feet and 200 pounds! The
bike is well-balanced with
the motor on it. Steering
and pedaling are as easy
with it as without. The motor
is a snap to start, and it's
real reliable. I just change the
spark plugs now and then.

"My Bumble-Bike Motor has
made biking more enjoyable.
I ride every chance | get and
love it. Who needs a car?”

For Free Brochure

and Special Factory Rebate Offer
Call Toll-Free

1 B0OO BZ1-T700

Ask for Ext. 1001P

Call anytime, incinding Sundsys.

In Missouri call 1 80O B92-7655,
ext. 1001P or Write Today

P.0. Box Hlmm FL 32333
U5 Pt Pending

High altitude (defined as any alti-
tude above 4,000 feet) generally
gives engines fits unless compensa-
tion iz made by setting ignition tim-
ing to a high-altitude specification
and readjusting the carburetor idle
mixture. You've taken care of tim-
ing. The high-altitude timing for
yvour engine should be 10° BTDC if
your engine is equipped with a one-
barrel carburetor or 11* BTDC if
your engine has a two-barrel carbu-
retor.

As for the carburetor adjustment,
your guestion leads to several possi-
ble answers depending on the carbu-
retor in your vehicle. If the Jeep has
a one-barrel carburetor, is it the
model YF or YF-1? Check the identi-
fication plate on the unit. The YF-1
has an altitude-compensation cir-
cuit which mixes a metered amount
of additional air with fuel to prevent
an over-rich condition at higher alti-
tudes. If yvou have the YF model
which lacks the compensation cir-
cuit, over-richness will cause back-
firing.

Even with the YF-1, it's possible
that the compensator is not adjust-
ed for high altitude. The compensa-
tor-adjustment plug can be set at
two positions—outer and inner, At
altitudes above 4,000 feet, turn the

plug counterclockwise to the outer
position. At altitudes below 4,000
feet, turn the plug cockwise to the
inner position. The plug must be set
all the way in or all the way out—
never at a midpoint. The plugiz that
slotted device alomgside the fuel
bowl—the slotted device with the
fongeat slot. There is a slotted device
alongside it that has a short slot.

If your vehicle has the model YF
carburetor {no altitude compensa-
tor), have your dealer adjust the idle
mixture for leaner operation. If this
doesn’t work, you may want to con-
sider installing & model YF-1 carbu-
retor.

(Note: The model YF-1 carburetor
can be installed only on vehicles that
have manual transmissions.)}

If your CJ-7 has u two-barre] car-
buretor, it's & model BBD, which
doesn’t have an altitude-compensa-
tion feature. Have the idle mixture
adjusted for high-altitude opera-
tion. Hopefully, this will prevent
engine backfiring.

GOT A PROBLEM WITH YOUR CAR?

st ask Mot about il Send yxar guestion fo e Car
Clinic, Popular Mechanics, 224 Wast 5TIh 51, New
York, M.¥. 10018 Whia lefters cannol be answargd
tndividuilly, problems thal are of ganarsl intares! will
b pubiished in the coltwmn

SERVICE TIPS

B Rough idling of a dissel engine after the car
has had work done on s Injection lines may
have been caused by a mechanic accidentally
striking the {ransfer pump cover on the Injec-
lion pump with a tool. 5o says GM. If the covar
has a dimple or crack, the injection pump could
draw air inlo the fuel systam Through the dam-
aged spot.

B Walch it when checking aulomalic trans-
mission fluid level in a Chevy Chevette. The
dipstick comes in contact wilh the sides of the
ube, which are wel, as il's withdrawn. This
produces a differen! level indication on one
side of the stick than on the other, You can
install the dipstick with the handle facing fron
or back—il doesn't matter. But always use the
lower level indication as correct—not the high-
ef level.

W Here's another hard-to-find cause of spark
knock (ping). It concerns 1979 Chrysler mod-
als with 360-cu.-in. engines, two-barrel carbu-
retors and automatic iransmissions. To gat rid
of knock, retard ignition timing from 12° BTDC
ta B° BTDC, Inen resel enrched-idle spead,
and hol-fast-idle speed 1o specifications on
your vehicle emissions label.

B To eliminate a low-frequency sguealing
noisa lrom disc brakes of 1978-80 Jeaep Chet-
pkae, Wagoneer and truck modals, replace
froni shoes with Brake Shoe Sel B130435.
Have rolors replaced if surlaces are badly
damaged, or turned on a lathe if surfaces are
only siightly rusted or scored. |,
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APPLIANCE CLINIC
QUESTIONS ANSW/ERED

Toaster-oven element

One of the elements in my Generel
Electric toaster oven, Model A27-93,
burned out. I bought a replocement
element, but 'm puzzled as to how to
attach the wire leads going to each
end of the element, Are the wires spot-
welded or is it a self-aweld, since the
wire leads peem to be coated with a
gilvery metallic coating? Pleage hur-
ry with the answer; [ can hear my
wife bellowing in the kitehen.—Sol
Weiman, Queens Village, N.Y.

The wires on the heating element
are spot-welded. GE recommends
either silver-soldering or brazing
the wires to the ends of the element.
GE has come out with a modified
replacement heating element. The
part is No. XT11X64; it costs $4. The
package contains one heating ele-
ment, plus two barrel connectors.
The new-style element has a bus bar
welded to the ends of the heating
element. To attach the wires to the
heating element, first strip back the
insulation on the wire. Attach the
bare part of the wire to the bus bar.
Use the stainless-steel barrel con-
nector to attach the wire to the bus
bar. These connectors are crimped
over the bus bar and wire. You could
use pliers or a erimping tool to do
this job.

Raticent ice maker

I have a Sears refrigerator Model
106-7679321, sevial No, E6,631778. It
has operated satisfactorily with one
exception—the automatic ice maker,
When it was new, I noticed that it
didn't make as much ice ez tie old
Sears refrigerator that it replaced,
Only recently, however, did [ remove
the guard panel which separates the
ice maker from the rest of the freezer
compartment. | found that the ice
tray is being filled only halfwway with
water. [z there any way that the
amaunt of water fed to the ice maker
can be adjusted, or 18 the ice tray not
sipposed to fill completely? —Adm,
Andrew MeB, Jackson, Annapolis,
M.,

Your refrigerator has a flex tray
ice maker. [t is designed to meter 7
to 8 ounces of water intothe ice-cube
tray in a 12.5-second fill period.
There is no adjustment that can be
made to change this water fill.

Check the saddle valve which con-
nects the cold-water supply line. If
the valve iz installed on a horizontal
line, the valve should be placed on
the top side of the line. Next, shut off

the valve. Disconnect the Vi-in. o.d.
tubing from the valve. Put a pot or
bucket under the valve. Turn the
water on all the way. You should
have & good, steady flow of water at
this point. Reconnect the tubing to
the valve.

Next, check the other end of the
tubing where it connects to the
water valve. Disconnect the tubing
at this point and check the flow.
Also, check the filter screen in the
water valve for obstructions.

Unpredictable refrigerator

f have a Frigidaire refrigerator Mod-
el 142-58, serial No. 3240927, It's
about 20 years old. | moved it from
my kitchen, where it ran perfectly, to
my downstairs rumpus room. The
refrigevator was idle for siz months,
When I reactivated it, it started freez-
ing for about 20 minutes, then

WATER VALVE

FILTER SCREEN

— SADDLE VALVE

TUBING,
1/4* 0.0,

SHUTOFF
VALVE

To check water flow 1o ice-cube trays,
Inspect the saddle valve at the cold-water
supply line, the water valve, its filter and the
tubing between the valves.

stopped. This pattern repeated,
though the compressor continued
rinning.

A refrigerator technician added
some freon to the sealed system. After
he left, the refrigerator worked for a
whtle, Now ['m having the same prob-
lem. The compressor runs, but the
refrigerator isn't cold. What could be

i you have B quasion about any  Bppl-
ance, send i aiong with e model and serial mam-
bers o Applance Giiric, Popuwlar Machanics, 224
Wast! 57t 51, New Yark, N.Y. 10018, Sory. but
lgfters cannot be answared individually, Prodlems
of widhe inferes! will be oiscussed im this column.

wrong?—8. Warchol, Cumberfand,
/1.

Sounds as if you have a freon leak
in the sealed system. Maybe the
refrigeration tubing was damaged
or broken when the refrigerator was
moved to the rumpus room. To find
thiz leak and repair the system
would be a very costly job.

Spendthrift washer

On our Sears washer Model IIo-
F2I5800, gerial No, 14501088, we have
replaced the No, §6788 solenoid on
the two-way Suds-Saver assembly
three times; the present one is bad,
too. I don't want to replace the sole-
noid again, because the cost of the
part is outweighing the savings. The
solenoid, when removed, is always
givollen to a point that it won't move.
What's wrong P —FEarl Cazsidy, Terre
Haute, [nd.

The T-bar on the solencid assem-
bly may not be snapping all the way
closed in the coil. This would cause a
buildup of heat, possibly causing
your problem.

Another area to check would be
the two-way valve itself. Possibly
there is something inside the valve
causing it to seat improperly.

SERVICE TIP

B If you are considering buying a new refrig-
erator or freezer in the fulure, you may want to
get the Association of Home Appliance Manu-
facturers’ AHAM's Directory of Certified Re-
frigerators and Freezers, which lisis owver 50
brands and 1,200 models. It also calculates the
annual operaling cost and other imporant
comparalive ratings.

Another brochure AHAM publishes is
AHAM's Direclory of Certified Room Air Con-
ditioners. Il has comparalive ratings lor over 22
brands and 700 modais of room aircondition-
ers, including the energy-efficlency rating
(EER) and B.T.U.hour cooling capacity.

i your local appliance dealer doesn’'t have
coples of these directories on hand, you can
purchase them for 50 cents aach from AHAM,
20 North Wacker Dr., Chicago, Il 60606, P
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GRAFTSMAN
YARD SALE.

SAVE $300

on 16-HP Garden Tractor {#25372)

*1699"

Single lever controls YARI-DRIVE"
to aliow ground speed changes for
efficient job handiing. Many optional
attachments avallable, such as work-
saving 44-in. mower deck,

FEATURES:

& Twin cylinder, horizontal-shaft “in-ling"
mounted angine for smooth, dependable
Power,

+ Adjustable VARI-DRIVE® in 3 forward
Sp@ﬁﬂ ranges, ane revarse.

« Master Lift Lever raises or lowers any front,
mid or rear mounted attachment

= [gnition key electric starl

+ Automotive type steering and differential
for sasy handling and maximum control

* Adjustable, spring mounted hi-back seal

“Registernd Trademark of Emerson Elecinz Co

OFTIHONAL GARDEN TRACTOR ATTACHMENTS

e 3 w» B

Mgwng dece Piow [hse hanmm P10 biler
OPTIONAL LAWK AND GARDEN TRACTOR ATTACHMENTS

wm O™ P s

Sweeper  dtu M cat Seowblade  Spreaderciesder

SAVE 50%
on 11% gauge galvanized steel Chain
Link Fencing Fabric when you buy
Armadillo* posts, top ralls and fittings
a1 Sears everyday low price.
SAVE Sfm Tough and beautiful Armadilo fence
fram ke is 1r f

on&HP Aiding Mower  "meworki e cosled o bl ighi ot

(Mower only) and 72-in. heights availabla. { #9002)
Rear-mounted electric slarl engine. 30-
in. single blade mower deck “floats™ 1o
help stop scalping. Five forward speeds  Bor i S onit 1 ma connental

i i ! Linvtad Sigtes,
plus reverse. Combination clutch/brake - e Sk ki e

10-HP Lawn Tractor
{everyday low price)
Key lock electric start engine. 36-in

o o pedal for quick slops. easy gear
type steering and differential for easy Self-bagger catcher (#26932) avail-
handling and maximum control. able at everyday low price of $189.89 S
[#25541) C ar S
Most ltems at reduced prices.
SALE DATES: APRIL 4-17 £ Seats, Apebuck and Co 1989
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O 10 when | need service on my General Motors

s hias [he right tools, And he has genuine

N aet awrilten eslima:

(M know aboul what |'m s

So keep that great G

partucipalting

Chevrolels Pontiacs, (

GMC

Ndsmaobiles. Buicks

ir around here for serili

ite from Mr. Goor nch just by asking

pending betore | ve spent it | like that

feeling with genuine GM parts at

and Chewy trucks

@ GM QUALITY |
MM sgpvicE pants



THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO

Bikin' boots

Racemasters are a line of road rac-
ing and touring boots for motoreyele
riders from Bates Industries. The
boots feature all-leather construe-
tion, a full-length brass zipper at the
back, reinforced toe in the shifter
area, ankle and calf adjustment
straps with brass buckles, double-
leather ankle protection and expan-
sion gussets on the upper calf area.

Boots are made specifically for bikers; they
feature brass fittings and rubber soles.

The sole is nonskid rubber and the
entire boot is repairable.

The standard colors are black or
brown. Twenty-three custom color
choiees are available. Bates boots
are zold at motorcycle dealers. The
Racemasters retail for $115 and the
Bates catalog costs §3. The address
is 636 West 16th St., Long Beach,
Calif. 90810.—Joel Breault

Snap-ring pliers

If you're the kind of mechanic who
likes to take things apart, sooner or
later you're going to run into retain-
ing rings. Owatonna Tool has a nice

set of snap-ring pliers for the pro
and home toolbox. The set includesa
plastic storage tray and one internal
and one external pair of pliers, both
with vinyl-covered handles. Four
different-sized pairs of interchange-
able tips (90°, 45° and two different
straight tips) are included to fit most
snap rings. The snap-ring pliers cost
$24.40. Owatonna offers a free cata-
log of all its tools. The address is OTC
Tool and Egquipment, Eisenhower
Dr., Owatonna, Minn. 55060.

—Joel Breault

Cleaning up
Getting your hands clean afterward
is one of the biggest auto-repair
problems. Sta-Lube Formula [II
hand cleaner will usually do the job.
Just work in a teaspoonful-sized deol-
lop and wipe off. You can also use the
product with water.
Besides autoe grime, Sta-Lube
hand cleaner will take off paint,
shellae, printinginks and adhesives.
The goop also works on clothing
stains, floors, walls and a variety of

Snap-ring p‘lhuruﬂu internal and exter-
nal anap ringa and come with three tips.

Sta-Lube hand cleaner will also remove
grease stains from clothes, floors, walls.

hard-to-clean surfaces. The 18-

ounce can cost $1.75 at my loeal auto
store.—Joel Breault

Handy flares

Keeping flares handy for those inev-
itable roadside troubles doesn't
have to be a problem, thanks to
Olin's Flare Caddy.

The bright orange plastic holder is
designed to carry six 15-minute
flares at a time, The striker assem-
bly of each flare is held within the
caddy. All you do is pop the exposed
small plastie cap, pull the flare from
the caddy body end scrape the flare

PRODUCTS

C

\

.
X df-ff

Caddy keeps flares handy for roadsides use,
Striker on the handie has a plastic cap.

against the exposed striker top. It
lights almost instantly. The other
flares are on deck and ready for
action.

The Olin Flare Caddy is $8.60. The
flares are available separately for
$2.98 each. Olin's Signal Products
Div. iz located in East Alton, Il
62024, or look for the Caddy at auto
centers.—Joel Breault

Water absorber

The Absorber iz & synthetic cham-
ois-like product which absorbs water
at three times the rate of a conven-
tional animal-skin chamois. The
gheet measures 27 ¥ 17 inches and ia
resistant to many chemicals, bleach,
whitewall cleaners, detergents and
most solvents, In addition, it leaves
no lint, even when you wipe a win-
dow. It's machine-washable and
may be squeezed through a wringer.

Synthetic chamols absorbe better than nat-
ural skin and Is aimost Indestructible.

The Absorber is supplied with a
handy plastic storage container
small enough to fit in a glovebox. [
found the product at my local aute-
parts outlet at a price of $11.95. Fur-
ther information can be obtained
from Emgee Marketing, Box 506,
Westmont, 111 60569, —Joel Breaultl
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Everything for
Your Towin

| LOAD EQUALIZERS

x 4

b= | .

-

SWAY CONYROLS

As a trailering enthusiast, vou kKnow how important it is o have
the right towing accessories.

U-HAUL HITCH WORLD*" has averything you nead for
your tow vehicle and trailer to help protect your invesiment.

Whether it's only a new electrical connactor or a complete
towing system, you'll find it all at U-HAUL HITCH WORLD.
With over 35 years experiance, nobody knows more about
trailer fowing than U-HAUL®

COMPLETE LINE OF HITCHES
Hilches for cars, trucks and motor homes, Reguiar and hieavy-
duty hitches. Weight-distributing hitches including the new
350 mini-hitch. All from top-brand names in trailaring such as
REESE, DRAW-TITE and VALLEY. Also custom fabrication for
unigue vehicles and lowing neads.
COMPLETE LINE OF TOWING ACCESSORIES
Brake and sway controls, elecirical connectors,
transmission coolers, ball mounts, suspension
aids, tow bars, mirrors, and more!

) i 5
A

T r.
gl e————— -

HITCHES

LIGHTING AIDS

COMPLETE TRAILER TOWING SYSTEMS

TRANSMISSION &
OIL CODLERS

BRAKE CONTROLS

SUSPENSION AIDS

MIRRORS

CONVENIENT SERYICE
No matter where you travel, there’s a U-HAUL HITCH WORLD
nearby. U-HAUL hag over 1,100 fully-equippad HITCH WORLD
lozations in the U.S.and Canada. Open seven days aweek
FULL WARRANTY
HTCH WORLD custom hitches are warranted for as long as
you own your vehicle. Defactsin materials, workmanship or
instatiation will be répaired or replaced at no additional cost
atany of our 1,100 locations.
RY & TRAILER SERVICE & REPAIRS
Spring and winter checkups. Mechanical, electrical and repais
Get avarything for vour trailer towing naads from U-HAUL
HTCH WORLD. Find HITGH WORLD at a nearby U-HAUL
Moving Center or in the Yellow Pages under Trailer Hitches.
Write lor FREE HITCH GUIDE: o
H”IEI;' gpnm, Depariment P | LIHALUL |
0. Hox 21803, - =T
Phoenix, Arizona 85038 | Lo il

o

Join thel winning tedm. We're hifing expenenced hitch fatwicators and AV reparmen, Call Don Noel, 1-800-52

—_— - -

e e




How the Vanagon Diesel works:
Accommodating unusual shapes.

Most things thatought tofitintocars With one bigexception: the Volkswogen The tully independent 4-wheelsuspen-
don't lotely: Vanagon. It now holds nearlyatonin sion system lets you carry up 109 people
its 200 cubicfeer of space insolid comfort smoothly over

Becousejustaboutall cars have gotten
& nhospitable terrain

smaller ately, Mow having built over 4 millionvehicles
ol this type, we ve also made the
Mianagon far more civilized




o T ————— . R
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Nothing else
e Vo|kswc:gen

Tr'EmTPrlur:o-‘}L'»llrf'u privotejet it the best mileage vorin America”
True, it's notasfast. Butits fuel-injected
anndelwer'iur EPAestimoted 17
mpg intsgascline version ﬂrd-:mr sthi-
mated 29 mpgasa Die

Whenyouodd upwhatyouget into it
ang what : utofit, the Vanogon
5@ mostextracrdinary machine

And the biggest thing that fits into it
may be o wholenewstyle of life.

‘Use eshimated mpg ' for companson.

Actual mileogevaries with speed, trip
ngth, and weather.




Which isthe lowest
menthol 100’s?
(Hint: it’'s not Carlton.)

OWis the lowest menthol 2 mg tar contains less than And NOW Menthol 100s (s by
100s. But it's easy to see half the tar of Carlton 100s Jar and away lower in tar
why some people aren’t Soft Pack Menthol at 5 mg. than any other Menthol 100s
sure. They've had a lot of -~ [P — = whatsoever.
confusing numbers thrown [ Which is the lowest
at them for guite a while, e 100s menthol?
Just ook at the chart No need to guess-NOW.
at the right and see for
yourself.
The truth is that NOW NUMBERS DON'T LIE. NOW 100s
100s Soft Pack Menthol at ARE LOWER THAN CARLTON 100s.

100%.5%. 100555 1005

N OW 2mg 2mg E&r;rnt;

CARLTON | 5mg | 5mg | 1lmg

ARy nuibers e av D cigarette by FTT method

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.

BOX, BOX 100's: Less than 0.01 mg, "tar™, 0,001 mg. nicoting,
SOFT PACK BS's FILTER, MENTHOL. 1mg. “1ar”, 0.1 mg. nicotine,
SOFT PACK 100°s FILTER, MENTHOL: 2 mg. “1ar”. 0.2 mg. nicotne,
av. per cigarerte by FTC method,




ecently, a GM official confided to
me the seriousness of the attri-
tion rate of experienced dealership
mechanies. These old hands, who
had been accustomed to idle mixture
screws and simple electromechani-
cal engine controls, were throwing
up their hands in horror when con-
fronted with the new, computer-con-
trolled engine systems. “These peo-
ple are quitting at an alarming
rate,” he claims.

What about the local repair shop?
It's in even worse shape. The corner
garage doesn't usually have the
respurces to buy the expensive diag-

Troubleshooting Ford's
Microcomputer Control Unit

by Mort Schultz

M:'I'U-ﬁT R

-----

nostic factory equipment or to send
workers to the training seminars.

If you cant find a8 professional
skilled in automobile computeriza-
tion to fix the system when some-
thing goes wrong with it, what are
you going to do?

And things ecan go wrong—
enough, in fact, to cause one or more
of the following problems:

B No starting.

B Rough idling.

B Stalling when the engine is cold
or the airconditioner is turned on.
B Surging.

B Hesitation.

THROTTLE-KICKER b

o 4
\

These are the parts of Ford's MCU system found on the
¥8 engines. The computer processes information sup-
= plied by the sensors to control engine functions during
- idie, part-throttie and full-load ocperations.

B Overheating at idle.

W Detonation (spark knock, ping-
ingh.

W Higher-than-normal fuel con-
sumption,

B Higher-than-normal emissions
levels.

So, when push comes to shove, the
burden of responsibility will fall
upon you to at least be able to diag-
nose a computer-related malfune-
tion.

Based on my experience with this
new technology, which consista of
two weeks of theoretical book learn-
ing and a week of hands-on practical
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work, | find electronic engine con-
trols less difficult to work on than I
found electronic ignition systems
when they first came along. Most
computer systems are self-diagnos-
ing, as long as you know how to get
them to “talk.”

Repair generally involves replac-
ing faulty parts—a bolt-off, bolt-on
gituation. There’s practically no
maintenance. And working on these
things is a heck of a lot of fun when
you show them who's boss,

Okay, now let me tell you how
we're going to handle your computer
education. We'll start here with the
Ford Motor Co. system. This will be
presented in two parts, The GM and
Chrysler systems will follow. Then,
maybe we'll cover AMC and some
imports.

History of computers

Ford has used two different com-
puterized systems on cars and light
trucks since 1978: Electronic Engine
Controls (EEC) and the Micropro-
cessor (also called Microcomputer)
Control Unit (MCU).

When the MCU system was in-
stalled for the first time (on "78 cars

b4  POPULAR MECHANICS

equipped with 2.3-liter engines for
sale in California and then on all '79
California cars), it was called ECU.
This stands for Electronic Control
Unit. But ECU and MCU are basi-
cally the same, so we'll just refer to
both as MCLI.

The essential difference between
EEC and MCU lies in what each con-
trols. EEC controls ignition timing,
air/fuel ratio and exhaust gas recir-
culation {(EGR). MCU controls the
air/fuel ratic and EGR. It does not
control overall timing, However, in
some cars, as | mention later, MCU
retards the spark when detonation
is likely to occur.

To tell if 8 FordMercury/Lincoln
has an EEC or MCU system, exam-
ine the distributor. If no vacuum
{(spark) advance chamber is at-
tached, the car has an EEC system.
Spark advance and retard are han-
dled electronically, s0o a vacuum
advance chamber iz not needed.

Conversely, if the distributor has
& vacuum advance chamber, the car
has an MCU system, if it has a com-
puter system at all.

Why has Ford developed two dif-
ferent engine computer syatems?

“One reason ia that different en-
gines have different requirements,”
explains Walt Doelp Jr., supervisor
of equipment research and develop-
ment at the Ford Motor Co. Service
Research Center in Dearborn, Mich.
“But, to be honest, we didn't know
whether the less expensive MCU
would work as well as the EEC."

Ford's future computer system
will be the EEC-IV, which is sched-
uled to be phased into production
during the 1983 model year. If plans
hold, the EEC-IV will replace all the
other EECs (there are three ver-
sions) and the MCU. However, nc-
cording to Doelp, the EEC-IV will be
more like the MCU thun the EEC 1,
I1 and III.

The EEC system

Despite what I said about the onus
for troubleshooting computerized
systems falling on you, I'm not going
to devote time to EEC. You need &
plece of equipment called an Elee-
tronic Engine Control System
Tester (Rotunda No. TT79L-50),
which costs §1,600. At this price, it
pays for you to look high and low for
a technician.




If you can't find a technician
equipped with this tester, you can
test the [ and Il versions of EEC
with an analog volt-chmmeter. The
testing procedure is extremely com-
plicated and too long for us to out-
line here.

Just so you'll know, the following
iz a list of cars having one of the
EEC zystems:

B 1978-79 Lincoln Yersailles with
5.0-liter (302-cu.-in.) engine.

W 1979 Mercury (49 states) with 5.8-
liter {(351-cu.-in.) engine.
W 1979 Ford/Mercury (Calif) with
5.8-liter engine.
B 1080 Ford/Mercury (Calif.) with
5.0-liter engine and feedback carbu-
retor.

(Mote: A feedback carburetor uses
a so-called stepper motor, which is
controlled by the computer. The
motor, at the command of the com-
puter, varies the air/fuel mixture
according to the load requirements
imposed on the engine.)
B 1980 Ford/Mercury and Lincoln
Mark VI (50 states) with 5.8-liter
engine and feedback carburetor.

B 1980-82 Lincoln'Mark VI (50
states) with 5.0-liter engine and elec-
tronic fuel injection.

B 1981-82 Ford/Mercury (Calif.)
with b.B-liter engine and feedback
carburetor.

B 1981-82 Bronco, F-100, F-250, E-
100 and E-250 (under 8,500 pounds
GYW) trucks (Calif.) with 5.0-liter
and 5.B-liter engines and feedback
carburetor,

B 1981-82 Ford/Mercury (Calif.)
with 5.0-liter engine and electronic
fuel injection.

“Ford Motor Co. will have about
750,000 EEC cars on the road by the
end of the 1982 model year,” Doelp
BAYE.

The MCU system

About the same number of cars
will possess MCU by the end of the
1982 model year. From your stand-
point, the major differcnce between

e N R

The STAR analyzer {(available for about 5100 from Ford dealers) is
the most accurate system for testing the MCU. The service code 11

indicatea that all systems are normal.

EEC- and MCU-equipped cars is
that you can handle MCU trouble-
shooting and repair. You’'ll be able to
troubleshoot and repair EEC-TV us-
ing the same equipment.

MCU iz in 1978-82 California mod-
els with 2.3-liter engines and feed-
back carburetors. (4ll models with
MCU have feedback carburetors.)
All 1981 ecars with thiz engine made
for sale in the rest of the United
States also have MCU,

Other 1982 model: with MCU are
as follows:

B Some 49-state cars and trucks
with the 2.3-liter engine. To find out
if & ear has MCU, look for the MCU
module {computer and module are
one and the same) on the left-side
fender housing just to the rearof the
windshield-washer reservoir.

B Continental with 3.8-liter V6 en-
gine (Calif.),

W Capri, Cougar, Granada and Pan-

ther with 4.2-liter V8 engine (50
states).

B Mustang with 4.2-liter V8 engine
(50 states),

B Cars with 4.9-liter in-line, six-cyl-
inder engine {Calif.).

B Cars with 5.0-liter V8 engine,
except Lincoln/Mark VI with eleec-
tronic fuel injection (50 states).

B Cars with 5.8-liter V8 high-perfor-
mance engine (19 states).

How MCU system works

Here's a bit of theory about the
MCU system that will help you
troubleshoot it.

The heart of MCU is the module, a
switch that turns functions on and
off. In other words, the module
receives vacuum or electrical sig-
nals from components that monitor
engine operation, It analyzes these
signals, which concern the state of
engine and catalytie converter effi-
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ciency. The module then sends its
own signals (“orders,” if you will) to
other components that control en-
gine operation,

The MCU system is in operation
during initialization, closed-loop
and open-loop modes. In the days
before computers, we called these
“modes" engine start-up (initializa-
tion), cruising (closed loop) and ac-
caleration, deceleration and idling
{(open loop).

The initialization mode begins as
soon as you turn on the ignition key
and is maintained for a brief mo-
ment after the engine starts. During
this period, the MCU module is pro-
grammed to tell the carburetor,
“Hey, carburetor, maintain a rich
air/fuel ratio, so your owner will get
this engine going real fast.”

As the car cruises with the engine
at normal operating temperature,
the MCU system works in the cloged-

Most computer
systems are
self-diagnosing,
as long as you
know how to get
them to ‘talk.’

loop mode. Input signals tell the
computer whether the air/fuel ratio
ia deviating from the stoichiometrie
ratio.

As it applies to the airffuel ratio,
stoichiometric  (which literally
means chemically correct) indicates
that the mixture is neither too rich
nor toe lean, but perfect. Stoichio-
metric ratio for a gasoline/gir mix-
ture is 14.7 parts air to one part gas.

A  stoichiometric fuel mixture
burns completely, giving off no by-
products (pollution). In the closed-
loop mode, the MCU module tries to
hold the carburetor in line so it sup-
plies a nearly perfect 14.7:1 fuel mix-
ture.

The term “closed loop” refers to
the relationship of the exhaust gas
oxygen (EGO) sensor, MCU comput-
er and feedback carburetor when
the engine is warmed up and operat-
ing under light-load, part-throttle
(eruizing). The EGO sensor in the
exhaust manifold sends input sig-
nals sabout the quality of exhaust
gases (too rich, too lean or just right)
to the MCU module, which, in turn,
signals the carburetor to lean-out
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{provide more air) or rich-up (pro-
vide leas air). This is the “feedback”
part of feedback carburetion.

When the throttle is opened to
accelerate, closed to decelerate or
the engine i idling, the MCU system
goes into open loop, In open loop, the
EGO sensor is out of the picture. The
MCU module holds the carburetor at
a preprogrammed fixed level that is
just rich enough to assure suitable
engine response and performance.

Another function of the MCU sys-
tem iz to control air from the car’s
air pump (Thermactor system) to
the catalytic converter. Under some
conditions, air is injected directly
intc the converter. Under other
conditions, it iz directed into the
exhaust manifold.

Inputters and outputters

Along with thecomputer and feed-
back carburetor, you have to become
familiar with all partz of the MCU
system to avoid replacing good com-
ponents by mistake. Some parts are
common to all Ford MCU-equipped
engines, while some engines have
more or fewer parts. The chart at
the right lists all parts.

Sorvice codes (see chart) are the
key to MCU system troubleshooting.
Service codes are the numbers that
appear on the digital tester.

It's called the Self-Test Automatic
Readout (STAR) tester (Rotunda
No. 07-0004). The STAR tester is
plugged inte the MCU system self-
test connector and provides a digital
signal code that tells you if the sys-
tem as= a whole is operating properly.
If it isn't, the STAR tester readout
reveala which component or subsys-
tem is at fault.

For example, a service code “11"
says the MCU system is operating
properly. A 42" indicates a problem
with the EGO sensor or eircuit.

Youcan make tests with an analog
voltmeter and a jumper wire rather
than the STAR tester, which costs
about $100. You have to wateh the
voltmeter needle closely to count the
number of flicks (pulses) it registers.
We'll explain this in detail in Part 2.

Allin all, though, the STAR tester
is & more positive tool to use. The
chance of making a miscalculation
and replacing the wrong part is nil.
The tester may be purchased at any
dealer selling Rotunda tools, which
includes most Ford/Mercury/Lin-
coln dealers.

The second part in this series will
appear in June (because the May PM
15 the annual Car Care Guide issue).
We will complete the discussion of
the Ford/Mercury/Lincoln MCU sys-
tem through the various diagnoatic
and service stages necessary to iso-
late faulty parts, ™

MCU PARTS AND WHAT THEY DO

ParlEngine Function/
Appiication Berdcs Code(s)

Exhaust gas Provides input mignals io e moduls

oxygen (EGD) o inicate rich of lsan sngine

B AN 1 (lean cpemtion), 42
rich oparstion].

Tach InpuUl/AL Prosiches engime inpul signals fo
moduse, which Then sdusts ar-husl
rEtia 10 meeal ENgH T to
service Cooe; Vet wilh chememister,

Coplmrt ow- Provices input signads w0 module 1o

Tameeatung indicate whathar engng is ol ngrmal

wwiich2.3 and TPl B0 Bl module

& O-litwe can call b adustment of ar-usl
ralio io compensate lor ofter than
nommal temperaiueS,
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5.8-Her concem throfDe poslion Lnder
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Sears Tire & Austo Centers ——,

(WE INSTALL CONFIDENCE )

find. Yet a specicl center-running rib is
designed to help give you a smooth,
quiet ride along paved roads.
ALL-TERRAINTIRES. -
radial-tire fuel efficiency.
All m" nma What's more, our RoadHandler A-T

comes with a mileage warranty. So
IS GEARS. 8

It's a wonder everybody doesn't Whatever kind of light truck or RV you
mcike 1 tire like this. drive, Sears has a tire for it.

Secrs RoadHandler Radial All- you not only get a smooth ride, you're
Terrain fires are just whatthe name  covered for 44,000 miles. In fact, all
says. All terrain mes Strong enough Secrs light truck tires have a written

_ milecage warranty.
ST We'll even rotate your
Bl sct of RocadHandler A-T
tires every 5000 miles. Free.

And now that we've
helped yourtruck to go any-
* where wed liketohelp it
<. go. So Sears has DieHard®
e batteries built just for your

.7 light truck or RV
By the way, here's whart
- Sears Limited Warranty on
«*. Light Truck Tire Wearout
. . covers. For the numiber of
Durmmhmgﬂgm truck tire. Al terrain. All weather. All kinds of roads. %@;%@éﬁgﬁgﬁgﬂm
and tc::-u%h enough for anywhere orgive arefund, charging a pro-rata
yc}u might go. charge forthe milesreceived am
They can carry you smoothly if wearoutoccursand Isnot L
down a freeway (even if the freeway ocaused by failure to prop-
isn't so smooth). Yet theyre sure-focted  erly maintcin the tire,
enough to get you down some back- We add something 4
country logging road. ele atno exiracharge. g,

The reason 1s our tread. [I's cut Confidence. =
wide and deep to give you real grip-
ping power in snow, ice, sand, loose
dirt, or just about anything you

You can count on

Sears——

© Eadrn. Anebawcs snd Co 1987




pular Mechanics

FILE gOXES
SEPARATE INDEXES

No more untidy shelves or magazines
stucked on top of each other. FM Indexes

POPULAR MECHANICS FILE BOXES will hel k i d Tor -4

will help you keep your magazines an
hookshelves trim and orderly. PM is now offering a sturdy glossy lacquered 19 75 o | 98-'
File Box to keep a year's supply of PM issues neatly together. The FILE BOX
stands alone with all twelve issues intact! Line them up by year on your are here!
bookshelf and always have —
a wealth of do-it-yourself Find the answers to your
information at your fingertips. shop, home and car

With every order you problems faster than ever.

will receive FREE self- Thousands of entries cross-

reference the articles that
have appeared in PM over
these years,

Broad category listings
help you locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects.

adhesive labels covering the
years 1975 through 1984,
Peel off the year required
and place on appropriate
PM File Box. Turn the

File Box any way you
choose. Plate the year on
the side that's convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view.
It's your choice! Either way
you'll have a valuable,
convenient and very
attractive reference library.

ORDER BY YEAR! PRICE
for each index is $2.25,

Price for 1 File Box,
£2.95

Price for 2 File Boxes,
$2.75 each

Price for 3 or more
File Boxes, $2.50 each

SEND YOUR ORDER TODAY!

Make Check or Money Order Payable hhp-h:rlm
Plessr allow throe Lo four weeks for delivery

POPULAR MECHANICS
Box 1014, Radio City Station, New York, NY 10101

Popalar Mechanics is s publication of Hearst Magazines, & Division of THE HEARST CORPORATION




YES,

YOU CAN!

In these days of soaring prices and eroding dollars PM Magazine is pleased to present
these six great shop items you can build yourself. There's something here for every man
who knows how to use tools. BUILD THEM YOURSELF from Popular Mechanics diagrams,

illustrations, easy to follow plans.

i - b

1 CLASSIC WORKBENCH - fere's
the classic European workbench every wood-
worker dreams of owning. Using these plans,
you can build this workbench for less than
half the cost of a factory-made version. Ours
is fashioned of maple fo give o lifetime of
use. You get detailed plans with instructions
and material {ist. PL-1748, 35.98.

2 CUTOFF SAW — Build this low-cast
power tool ard make hacksawing a fol
easter ard accurate. This cutoff sme culs
channels, angles, ond rounds with ease and
precision even up to J-in. size. Afthough it
can produce work of machine-shop guality,
it's not too heavy to be portable, These
features make if an ideal workshop project.
PL-1735, $3.75.

3 TOOL CHEST for a master craftsman.
Compact too! chest made from cherry wood,
For handling egse, il's actuvally two 5,
Weltf-organized hand fool compariments
allow easy access. Expert wood constricction
absorbs moisture and protects tools from
rust, Also includes plan for an oak dolly.
PL-1745, 34. 'l'f.

4 AIR COMPRESSOR —Once you build
this, you i worder how you ever got afong
iwithout . You can inflate sioimming gear,
toys, aute and garden tractor fires — sand-
biast parts, bow-clean fine mechanizsms —
pacom your car'’s airconditioning sysfem
prior (o adding Freon. The unit also features
a Filteriwater trap. Alf can be done with

PM's I-hp. compressor. PL-1717, $5.85.

5 DRILL PRESS — features a ball-
bearing spindle, variable-speed drive and large,
adjustable work table. It's designed for a

FI3 hp. motor, defivers hefty torgue, has 14
inch capacriy in steel. Al parts are readify
obtaingble al hordware stores and bike shops.
PL-1401, $8.95.

6 HYDRAULIC LOG SPLITTER-split
your firewood the easy way, This rig exerts
same 10,000 tbs. of pressure and spiits with
ease 2-ft. lengths of maple and ash logs 12 to
M4 in. in diameter. ft's backbore is an

{-beam, and it s powered by a 3-hp. gas
engine. Best of alf, you can make money

with it too! Plans and instruction bookler
included. PL-1708, $8.95.

You can build all of these yourself!

For more on shop
and home plans,
send for our
PLANS and IDEAS
CATALOG. B-1700,
$1.00

R O Y I O T N O T I Y O
POPULAR MECHANICS PLANS LIBRARY, Box 1044, Radio City Sta., New York, N.Y. 10101
Please send me the E'Im me:u' 1 have checked below, | enclose a check or money order made
payable to "Popular Mechanics™

[ PL-1748 [ PL-1708 [ PL-IT35 ] B-1700
[ PL-1745 O PL-1T717 ] PL-1401

M plans wre shipped posipaid. Peease allow 34 weeks for delivery

Name

Address

City State Iy

Popalar Mechanbes in a pablicsiin of Hears! Magazines, s Dovision of THE HEARST CORPORATION
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It's the one you need for high RPM protec-
tion, for that precision engineered car of yours
Pennzoil GT Performance Motor Oil has

friction reducers to help an engine run easy,

increase its efficiency A product of our long

on-track experience, this one's the one for your

high perfarmance, high revving engine.
Pennzoll GT Performance Motor Ol
Protection. Quality. Efficiency.

CTWITHIT!

POPULAR MECHANICS

HINTS
FROM READERS

Stirring paint

¥

Even after it has been on a shak-
ing machine, a new can of paint
may not be mixed completely, Stir
the paint and scrape the bottom
of the can to distribute pigment
for proper color and consistency.

—Walter E. Burton

Roof-gutter maintenance

To maintain the wooden roof gut-
ters on my home, | sweep them
clean with a broom stub, then
apray on the body undercoating
that's used on cars. This seals
gaps between gutter and house
trim and covers spots a brush
can't reach. One can covers about
40 ft.—Ernest Turner

Sturdy sawhorses

g
3 x BT Ry Eh2
NOTCHTO 48" FIR
ACODM{-!BDATE LEG

| = B-34* PINE ASSEMBLE
4 REQD.) WITH GLUE
AND R
[ HO. 8
| FH SCREWS
AR x HWZ x IBIFTT PINE [2 REQD.)

[ make these sawhorses in pairs,
one without a shelf, so it stacks on
top of its mate. I use fir for the top
to give strength and pine for the
legs, since fir tends to split.
Before assembly, [ cut and test-fit
parts carefully to ensure sturdy
sawhorses.—Robert Udesen




FRESH AIR
ON DEMAND

Zestron lonair 1G-700 Generates
Negative lons By The Trillions

If you've been In the mountains
lately. you know how air is supposed to
smell.

And perhaps you've captured that
clean. fresh, invigorating atmosphere
after a thunderstorm, or while standing
near a waterfall,

That clean fresh air you enjoyed was
rich in negative ions. Nature's own air
purifiers.

THE ZESTRON 1G-T00

Pollution and ovilization destroy
natural air ions. A ZESTRON ionizer
recreates 40 Trillion of these ions every
second. They clean the air of smoke,
dust, solid peollutants. odors. bactena
and viruses which fall to the floor as
dust.

A new solid-state pulse circuit
breakthrough is used in the Zestron
ionizer. This gives the greatest ion
output (with no detectable ozone) at
an extremely low pricel Compare the
performance and prices shown in the
chart. The IG-700 clearly has the
greatest ion output — yet sells at a
remarkably low price.

ION GENERATOR COMPARISONS
owzIR e emce

ZESTRON 1G-700 1904.000 5 8455

lon Cloud XL 840000 17995
Energen 4028 550.000 14970
Energaire 438.000 7995
Energaire plus 430000 5995
lon Fountain 430000 9995
lon Cloud 350000 7945
lonosphere 350000 99395
Maodulian 75000 8500
AirCarg TE000 14985
Omega 700 63000 24500
J58aA Ar Bubble T B3.05
Drbit 7T 93.95
WHAT IT DOES

The high-powered output of the IG-
700 provides more negative ion benefit
for you. It cleans a larger room faster
and more thoroughly than lower-
powered units. Under ideal conditions. a
40 by 40 foot room can be cleaned by a
single 1G-700.

HOW THEY'RE BUILT
Don't let the IG-700's low price
mislead you. The unit is of the highest

quality, designed by engineers with
many years' experience in zero-defect
spacecraft design. Every Zestron is built
with quality parts and materials which
operate at mere fractions of their
maximum wvalues, to give you years of
trouble-free service.

MNew technology, developed by
Zestron engineers, has opened the door
to improved performance at a lower
price. Zestron is the only company to
bring price-performarce technology to
negative ion generators.

1G-700 SUPERIORITY

The 1G-700 features adjustable
output. which lets you set the output to
your owrn preference. Some people
prefer fewer ions at night. while a large
smoke-filled room needs more ions
than a small room with no smokers
present.

The 1G-700 has no maving parts and
nothing to wear out or replace. unlike
“perfume” filter-type air cleaners which
require frequent replacement of
expensive filters, and which emit no
beneficial negative ions.

The 1G-700 Is a compact 2% by 2%
by 6% inches. At 1.5 watts, it costs
about 7 cents 3 month to run from
standard house current.

The IG-700 features an operating-
output level indicator that shows you
the actual outpur level. Maost
competitive units simply indicate that
the unit is plugged in.

FREE TEST DEVICE

A free passive remote ion detector
is included with each ionizer. This
handy little device gives you
Independent proof of operation. and
permits comparison  with  other
manufacturers’ ionizers.

Place the detector first close to a
Zestron ionizer, then close to 2
competitive unit. You will see far less
ion output from the competitive
lonizer - n some cases no activity at

alll

Please study the facts and figures on
this page, and then order your Zestron
1G-700. Try it for 15 days in your home
or office. We predict that you will be
delighted with the fresher air and more
stimulating atmosphere it provides.

If you are displeased for any reason,
however, you may retum your unit
within 15 days, and we will promptly
refund your full purchase price,

| HOW TO ORDER

Send your name, complete mailing

[ address, and phone number with your

l check or money order. Credit card

holders (VISA, MasterCard, American

| Express. Diners Club. Carte Blanche) can

B speed delivery of their Zestron lonair IG-

700 by using our TOLL-FREE ordering

l number. We are offering this superbly

engineered Negative lon Generator for a

B limited time at the low price of $84.95

plus 54.00 postage and handling. Price

B includes Remote lon Detector and
Owner's Manual,

ZESTRON IG-T00D - $84.95
Plus 54,00 Postage and Handling
{AMlabama residents, add $3.40 tax)

CREDIT CARD ORDERS ONLY
Call TOLL-FREE Anytime

1-800-228-5600

Nebraska residents, call
1-800-642-8T77

For other information: (205} 793-6876

oA,

Department Phid
P. Q. Drawer 159
Dathan. Alabama 36302
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speeds. gases
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tuf backpressure
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gtficiency

the fuel-efficient muffler!

62 POPULAR MECHANICS

Al cily speeds,
exhausl gases iravel
in economical
reverse-llow pattern

ray tames shine

i il it

If you've been bothered by glare
when photographing metal or
glass, here's the solution. A dull-
ing spray, which is available at
art stores, will not damage sur-
faces.—Robert Hertzherg

Emergency magnifier

Those little darkroom magnifying
glasses are great—but what do
yvou do if you don't have one
handy? Yourcamera lens makes a
good substitute.—Bob Berger

Make borderiess prints

Plywood, painted white, makes a
good easel. Draw a rectangle on it
the size of your paper, Compose
your enlarged image on it to
extend =lightly beyond edges, Se-
cure paper to easel for borderless
printe.—Robert Hertzherg




PUBLIC NOTICE!
Bankruptcy and Financially

MUST LIQUIDATE s

AT BELOW DEALER COST!
3-Speed, Horizontal & Vertical | R e

Overproduction . . |l yiar's modals . #cono-
" ] mic rocession . . bankrupley . . plant closings
order cancellanone . finencisl problems
H discontnued lines, sic
. M 1f you know of any company with sunplis Bven-
H wonas Thal muEl be hguidated for smadiate

cagh, call us Toil:Fres, 1-800-328-0608. Oniy

Heavy-Duty for Steel, Iron, Copper, Wood, Plastic, etc. | it CEatEs

r-!!_—_-llu e e ey~ o e S S, e TR i e

CUTS STEEL UP TO 4" ROUND,
UP TO 4” x 5%" RECTANGULAR!

Here's a big. rugged. heavyweight band saw with
plenty of power to slice through steel up to 515"
thick! It saws eagily through sny shape stock — flat,
bar, square, channel, tubs, Use it 1o ssw lumber,
plastic, copper, brass, aluminum, iron, with progaer
saw blade. Comes with standard 5~ blade, 64"
long. Blade rides on big 7% " bandwheel

For horizontal cuts, you can vise-lock work in posi-
tion and walk away, Automatic shut-off turnz off
machine when cut iz completed. Tension control
spring adjusts guickly to feed blade st proper rate
of spead for smoothest cutting. It cuts in vertical

Sire: 31" wida,

position, 160, 50 vou can slit, notch oF cut contour H:: :?;.E“'"-rm
shapes! An ideal cutting tool lor your workshop! iy

Tzt

(B35 with
humad 40
wirtical
pobion |

Bl Cuts up tod's” round stock; up to 4~ k5" rec-
tangular stock.

[FA s hp. capacitor start motor gives plenty of
power, Thres-prong plug fits 110V outlst

[El Steel and bronze gears; worm gesr drive for
smooth, long-lasting performance

ﬂ Em adjustment for blade tension,

fustabla roller guides; ball boaring thrust WHEEL
die to keep blade rigid for most effective cut- KIT is

tlng Prowants loose blades that break ional

A Heavy duty stand for firm, sturdy support optiona

Al Heavily ribbed cast iron saw bow provides mass at
weight and rigidity plus reinforcement. EXTRA

[l Heavy duty metal work stop lets yeu repeat COST!
same length cut. time after time.

El Head support allows quick work change
without lifting saw head all the way up,

Equipped with NEMA 56 moter frama.

i} Easy access for change of biade

s47o 00 value

ﬂUT THEY GO AT ONLY:

229

| DRAWER is
ional at
TRA COST!

6 Month Parts
| Warranty! Factory
New! Factory Perfect!

Thach gharga ol V-baln Tos Hindncy - diily Wise in hidnaferhosl Wy
thees spasds: 65 120 and  operated for Ersr sorip. Esaily
20 fost por mimute anglod tor 48 to S0 cota

Includ

:':fm::. Converts chklr
operating to Vertical Saw
manual

With a Handy Cutting Shelf!

Bilag =] dpiss 1o Lifdne [estieivabuil n  The sow head filis bock for vse ax a verncsl
s‘et ﬂ" Whﬂiﬁ & D‘rnwer. Hs E.ltl'ﬂ LIFT Il|:| 'ﬁ:l':mlf.\lﬂ'l r||uuur qlllnt:i far uw::rn:':.; saw! & hamfy cutting table i included. You can

Sat includes handy drawer for holding tools: mam rigidity $0 blede for  ment sccwecy snd proper notgh, sl BF ST coRToul shapes using the shell
wheal kit for sasy movemant of band saw, [deal  SIUaren=ss and scouracy i Erail bor suppart. (Vs like having two saws in onel
ACCHESDFIEE only 525 00 extra I————-—-——-—-u—-----—..-_-_n_________

I CDMB 'I:D. /' Buthorized Liguidators Dept. B 709.1040
Credit card customers - E GR50 Wayzata Boulavard . Minneapalis, Minn. 55426
can order by phone: Sand s

Heavy Duty Band Sawds] at §229 00 each. | willl pay shigmng chargs 1o the
_ Toll-Free: 1-800-328-0609

I diriwar upen delrvory, (Al §. b wosks debrory . Add 2 3 weakis aatra il paed by check. Soery,
11 busy signal, or after business hours, or Aleo send

w00 onders |

setfs of Wheels & Drawers ot 325 povr complete set (includes ahippag)

in Minnesota. call 1-800-228-2606 OENERS I My chack or monay arder is enciosed. [Minnasota reaidents add 5% state sabes tax |
24 hours a day, 7 days a weel L Charge o my Mastorcand IWIEA Amarican Express Dhinmes il

Acct. Ko Enxpiras

c o M B c | PLEASE PRINT CLEARLY
Nama
| | | [ ] ] o. | Addrees

ONE OF THE NATION'S LARGEST AUTHORIZED MaiL L }
with

- ~ - i Ly State IR Phone
ORDER LIQUIDATORS OF CONSUMER PRODUCTS Fursl Rouss Customer:; 1 tnech carfers o6 ot normally delivir bo o hoim, ol udhi s reis

6850 WAYZATA BLYD  MINNEAPOLIS, MN 65426 Thil O, wtating neares) Uesen addnies of prore, bisnd, ock terminal were we con thip

AFRIL 1982 %]



NEW METAL DETECTOR
FIND GOLD, SILVER, COINS, RELICS!

U.5. PATENT NO. 4300097

New Patented

Matal Datector

finds lost and
hidden valuables! Detects thru dirl,
sand, solid rock to find all metals —
or adjust to screen out junk like nalls
and foil, to plapoint precious items.
Find single coins up to 10 inches
deep, a bag of coins up to 2 feet
deap,largs objects up 1o B feet deep!

$89.95 DELIVERED

Visa, MASTERCARD,
AMERICAN EXPRESS
CALL TOLL-FREE 1-800-351-2274
(Texas collect 1-815-583-1115)

5 Year Unconditional Guarantee

Adjustable Aluminum Stem
Large View Master Meter
Cleartone Loudspeaker

Waterproof Searchloop

¢ Quality Construction

OR SEND CHECK OR MONEY ORDER ® Easy to Use

IMMEDIATE SHIPMENT

Return within 30 days

TECHNA,INC., 11900 Montana El Paso, Tx 79936 = for full refund it not satistied

Enjoy a roaring fire . . .

What could be more pleasant

log splitter easy to build and o B2 ron uew
a fun thing to use. And, you'll oty S AT icas. adest

on a cold, cold day than the
warmth of a roaring fire. And,
you can have all the firewood
you need and save time and
money by splitting that fire-
wood yourself. POPULAR ME-
CHANICS LOG SPLITTER ex-
erts some 10,000 Ibs. of
pressure and will easily split
2 ft. lengths of maple and ash
logs 12 to 14 inches in diame-
ter. With 'an |-beam backbone,
double-acting hydraulic cylin-
der, control wvalve oil (filter,
3-hp. gasoline engine and oth-
er features, you'll find this

PM LOG SPLITTER

floor-to-floor ht, of B'1% " to 76

save your back from aching as
you split logs the easy way.

Have more time to enjoy the
crackling fire in your fireplace.
Use it through this year, or
start getting ready for next win-
ter. Either way, it's a very
sound investment. Send for
complete plans and step by
step instructions for just $8.95. BRI |
Send a check or money order Peopla who've looked everywhers tell us there

innt onother spiral shoir around that touches

to PM Plans Library-Log Split- our combination of price ond quolity of mote-

ter, Box 1014 Radio City Sta- CALL OR WEITE FOR FREE BROCHURE:

Tor The o Shop, Degd. o, Bas 17, 400 Redd Rood,

tion. N.Y. N.Y. 10101 Brnomad. Po 15008 Cour Tl (215} S 100
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“Nothing but Exxon motor oil for my baby?”

“I love her. Got a motor that never There are five quality Exxon
misses a beat. Sol treat her right. motor oils: Exxon Extra 10W-30,
I give her Exxon motor oil— heavy duty XD-3., and economy-
Exxon Extran,, to beexact.’ priced Exxon Plus,,, for gasoline

People all over havegood  or diesel engines. And for gasoline

things to say about Exxon motor engines, Exxon Extra 10W-40 and
oils. Fuel-saving Exxon Extra super-premium Uniflo = 10W-40. ' ' .
gives tough protection. And it's There's an Exxon motor 0il Look for Exxon motor ol @
a good buy. that's right for you. where you shop for oll.




ALL OUTDOORS

Three-wheeling It

First there was hiking. Then came
horses, wagons, bicycles, trail bikes,
four-wheel drives, beach and dune
buggies, all-terrain wvehicles and
snowmobiles for heading out along
back-country trails. Each made the
going a little easier when the
conditions were right.

Most popular new vehicle to take
to the trails is the power tricycle. A
three-wheeler that can head off-
road for work or fun, the rig is being
used by sportsmen, farmers, ranch-
ers and cutdoor-maintenance types

Grown-up tricycles are popular new rigs for
off-road work and fun. Kawasaki XLT 250
has improved suspension, 246-cc mill.

for year-round convenience. Fat,
high-flotation tires can roll it across
soft ground or smow without bogging
down. More powerful motors take it
up steeper slopez and add speed and
performance.

MNow, refinements are being added
for better comfort and control, as
well, Kawasaki's new KLT 250 for
1982 has a shock-absorbed front
fork, key ignition, electric start, 246-
ce, four-stroke engine with five-
speed shift transmission, 12-volt
lighting, rear trunk, and front and
rear drum brakes. It costs about
$1,700, while the 198-cc KLT 200 is
$1,500. These classy trikes have
come a long way from toysa.

Winchester winners

For shooters who think of the name
“Winchester” as part of the history
of settling the West, there was worry
last year when rumors went around
that the guns might disappear. The
good news iz that not only is U.S.
Eepeating Arms continuing to
produce them in New Haven, Conn.,
but specialty models are still being
marketed by Olin Corp.'s Winchester
Group, former makers of the com-
plete line.

Olin's Japanese affiliate, Koden-
shu, will go on turning out top-grade
models, Among new shotguns just
announced are a Diamond Grade

geries of over-and-under trap and
gheet guns. More unusual, however,
are an over-and-under shotgun/rifle
combination and dual-barrel rifle,
Four interchangeable Winchoke
barrels with varying chokes in 12
gauge are supplied with each Super
Grade over a 30-06, 300 Win. Mag. or
243 Win. lewer barrel. It's $2,000. A
limited-edition Grand FEuropean
Double Xpress Winchester rifle, with
23%-inch over-and-under 30-06 bar-
rels, is $2,500, All Olin’s Winchester
Group rifles and shotguns, in fact,
are over $1,000, Olin will continue to
produce its well-known lines of Win-
chester-Western shotshells, car-
tridpes and ammunition reloading
supplies.

Putting It together
Some outdoorsmen like finding bar-
gains in quality pear. Others start
with plans or kits, and then there
are those who want to create their
own customized rods and lures, tar-
gets and bench rests, tripods and
blinds, boats, sails, tents and packs,
and cold-season clothing and shel-
ter, Just about all of us fit in at least
one of these pleasant categdrids,
But getting started and finding
the necessary materialsisn't hlways
easy. When local sportsmen ard sup-
pliers can't seem to help, here are
some of the sources that we've found
particularly useful.
B For fishermen: Boyd Pleiffer's
Tackle Crafter Catalog (14303 Rob-
caste Rd., Phoenix, Md. 21131) iz &
fine 1 collection of 2,800 items for
making your own tackle. Free bro-
chures on building tods and lures
are also available,
B For boating supplles: Defender In-
dustries, 225 Main St., New Ro-
chelle, N.Y. 10801, also has a £1 eat-
alog that iz one of the most complete
around. Boat builders often have
trouble locating the wood they need,
and should contac: M.L. Condon, 258
Ferris Ave., White Plains, N.Y.
10603, and Quality Woud Lud., Box
205, Lake Hiawatha, N.J. 07034, For
marine adhesives, try Travaco Labs,
345 Eastern Ave., Chelsea, Mass.
(2150,
B For camping kits: The broadest
selection of clothing and luggage
kits probably comes from Frostline
at Frostline Circle, Denver, Colo.
80241, Goose Dance, 215 North Cayu-
ga 5t., [thaca, N.Y. 14850, iz a source
for Altra kits. Country Ways, 3500
Highway 101 3., Minnetonka, Minn,

55343, stocks an assortment that
includes snowshoe furniture, boats,
and even blue-grass musical instru-
ments,

Hatching an RY

For a quick change from a road Rab-
bit into one that can create a camp-
ground huteh by opening the hatch,
there's a new invention on the mar-
ket. It's made by Mechanical Plas-
tics, Castleton 35t., Pleasantville,

This ¥W Rabbit can hatch a hutch called a
Hatchpack. Flip-up top opens out to covera
double bed for campground overnighting.

N.Y. 10670, will cost about $1,500,
and is called a “Hatchpack." At
present, the unit is only available for
Volkswagen Rabbits, but adapta-
tions for other hatchback cars are
planned.

When it's closed, the Hatchpack
blends into the lines of the car.
There is 5 feet of headroom under
the roof when the top is up, to
change a compact into a camper for
quick comfort.
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ANNOUNCING A NEW CONCEPT IN PICKUPS

NEW-SIZE 83 FORD

Ranger XLT modei shown

¥ Standard-ide plohup

’
Mew -sire Ford Ranger o 3 =
R S R VO e T,

A NEW CONCEPT IN PICKUPS. Fords TWIN-I-BEAM suspension,

Amerlcan-bullt Ranger combines high mile- 3 EST EF;';* The only small truck with

age with blg-size room, ride and features, HRY MR it. And It's computer-tuned
Projected Ford ratings with 2.0L for smooth ride.

Ine. Lise for ¢ b0, Your
lhage may dite: deperingon |  DOUBLE-WALL box sides
dstamee and weather mean dII'I'BI on Inside won't
Eﬂ:;ll hlun"r-rar mm and mar the outside. No import has
e i ey G it Choice of 6- or 7-R. box.
Deater for ERA mileage quide,

BUILT LIKE THE BIG ONES,




-

AN =t

ek RSN

KLS SPORT MODEL shown above. Other
options: 2.3L &-cylinder truck engine. Traller
Towing Fackage. Auxiliary fuel tank.

‘x8' PANELS lie flat on
oispleces fitted into notched

>dysides. The only small SEATS 3 in the widest cab of

ek with it any small pickup. Ranger rides

»00-LBS. payload option. you high, wideé and handsome| FORD
gre than most compacts and

any standard-size pickupsi

FORD DIVISION @

bAVES LIKE THE SMALL ONES
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

T-lus W
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TIways to ensure trouble-free
mowing this summer

Proper preseason maintenance of your
power mower can mean savings in time and money.

1 Ciean sparkplugs with a wire brush and
set gap as recommended In the owner's
manual. Wire feeler gauge is used here.

f yvou're like many homeowners in
the spring, servicing your power
mower may be fairly low on your pri-
ority list. You put it off and let a few
weeks of warm weather slip by and
then you realize the grass needs cut-
ting. You assume that if the mower
starts up readily after sitting idle all
winter, it must be in good running
order.

Mavbe 50 and mayhe not. The
engine may start, but it certainly
won't run as efficiently as it could if
you are using stale gas in the tank
since last winter. If you didn’t drain
the tank last fall, then do so now.
Refill with fresh fuel as recommend-
ed by the mower maker after vou
give the mower o general overall
inspection.

Proper maintenance will help
your mower cut better, make vour
jobeasier and safer, and add several
vears ta the life of the mower.

The major steps that should be fol-
lowed as a seasonal routine are
shown in the photos on these
pages.

A dirty sparkplug is one of the
most common problems preventing
engines from starting and running
properly, Reset the plug after clean-
ing, but for safety, don't atlach the
gparkplug wire until you have fin-
ighed the entire maintenance pro-
cedure.

If vou have an older mower that is
noiay and vibrates a lot, you may not
notice wheels becoming dangerous-
ly loose. If a wheel pops off and the
cutter bar isruninte the ground, the
mower could be jerked from wour
control. Tighten nuts as shown in
photo No. 2.

While the mower is on its side you

{Flgase hwn fe pege B3)

2 Turn the mower on Its side to give the
underside an overall inspection. Make sure
each wheel nut Is firmly tightened.

3 Tighten the engine boits. Then clean
and Inspect the cutter bar carefully. i it Is
bent or cracked, replacs It

& To remove or tighten cutter bar, hold In
place with a screwdriver shaft inserted into
a draln hole {left hand). Then use a wrench
to turn cutter-bar mounting boit. To tighten,
tumn clockwise as shown above.

6 Make sure the mower's drive belt is
properly lightened and not frayed or
cracked. The drive beit may be partly inac-
cesgsible, but don't ignore this check. Tum
the driveshaft by hand 1o inspect the fuil
length of the bail. (Check your manial.)

S Remove packed grass from all under-
gide areas of the mower. Don't neglect out-
er areas that are clear of cutter bar; accu-
mulated grass can cause weight bulidup
and make mower harder o oporate.

T Use a dipstick to check the oll level, and
alwaye do it when the engine Is on fla
ground. Check oll level every five hours of
use and change it after 25 hours. Always
change oll when the engine | warm,

APRIL 1982 FA



WORKBENCH
PV EXAMINES PROBUCTS AND SERVICES

Pocket-size sharpener

This handy little sharpener features
two, 4-in., alumina-ceramic sharpen-
ing rods that store neatly in the
body of the unit. To use it, simply
stand the rods in the two holes on
the base and stroke your knife—or
other sharp-edged or peinted tool—
along the rods. Unless the tool is in

Rods atand In base holes when aharpening
{top). store under base clip when not usad.

very bad shape, a few strokes will
produce a good keen edge.

Made by Buck Knives Inc., Box
1267, El Cajon, Calif. 92022, the Mini-
Crock Stick retails for $6.50 at hard-
ware stores.— Rosario Capotosto

Trouble-free attachment

If you have ever been annoyed by a
trouble light that seems to always
shine in your eyes instead of on vour
work, here's a solution.

Called the Ad-
justa Hook, this
taool mounts easi-
ly in place of your

existing hook
and, onece in-
stalled, directs

light where you
want it. Just pull
down on the light
handle, twist to
the left or right
and release; the
fixture will lock
in any one of six
positions. [t sells
for $4.95 postpaid from the manufac-
turer; Adjusta Hook, Box 129, Dept.
PM, Phoenix, Ore. 97535.—H.W.

Hook holda the light
where you want It

A better mousetrap

The S8afe-Tee Stick-Em mousetrap is
a springless, nonpoisonous, dispos-

able trap that works on the same
simple—and sound—principle as
flypaper. Once a rodent enters the
box, it becomes stuck in adhesive
and dies within 24 hours. Then you
can dispose of both together. Made
by J.T. Eaton & Co. Inec., 1383 East

Mousetrap s &-in.-long paperboard tunnel
with & powerful adhesive coating Inglde.

Redent enters trap from either end and gets
stuck, It dies end trap ls discarded.

Highland Rd., Twinsburg, Ohio
44087, they are sold at hardware
stores for $2.49 a pair.—S.W.

Minitools

Here are a couple of inexpensive
tools made to please anyone who
works on a miniature scale. The
small plastic clamp retails for $1.79
and can handle pieces up to 3 x 3%
in. The brass, sliding T-bevel, called
a universal miter, has a tool-steel
knife and costs $6.95, protractor
included. Both are available at hob-
by stores or fromthe maker: Jarmae,

These lightwelght tcols are easy to control,
even when you work on delicate models.

The universal miter comas with a amall pro-
tractor for setting angles precisely.

Box 2785, Springfield, 11l. 62708, If
ordering by mail add $1.—Rosario
Capotosto

Home and shop updates

Several readers have written re-
garding the bin capacity in our plans
Huow to Build ¥Your Own Back-Yard
Coal Bin, page 190, Oct. '81. Figures
differ on the average weight of &
cubie foot of anthracite coal, but,
according to figures supplied by
readers, our bin would be about .8
ton short of 24 tons. The rule; If you
want your bin no larger than neces-
sary, use weight figures supplied by
yvour local distributor, then ealeu-
late your dimensions.

In our May 1980 PM Workbench
(page 84), we told renders about a
free, 80-page welding manual avail-
able from Nassau Research Corp.,
Box 175-PM, 1471 Jersey Ave., North
Brunswick, N.J. 08902. Naszau is no
longer able to furnish the booklet
free. The price is now §1. ™

If pou've come ACross & neaw product wilth
some special features, lel us know about L
Wrile o PM Workbench. Popular Mechan-
ics, 224 Wast 57th 5, Mew York, M.Y. 10074,
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HARDWARE STORES ®

Atmore than 6,000 True Value Hardware
Mﬂhrmnd Home Centers, you'll find
, courteous service plus quality

brand name products priced to make
your home Improvements economical
and enjoyable, roof top to basement
floor. Forthe True Value Hardware Store

or Home Center near you. look under
“Hardware"” in the Yellow Pages. @

Simpletal
s s 99,99

BIUNION Washerless

Trouble-Iree washerless faucet is
cast brass with chrome finish and
directional spout. &25. .. ... 24.95
Kitchen faucet with spray. 24855 28.95

". ﬁ All-Steel Hammer

160z, drop forge steel nammer hasa
sturdy tubular handle plus curved claw
design for fast nail pulling. Rubber
grip absorbs shock sisc ., ... 2,89

s- ) (B

L | L “The Little Watt” Waste Disposer

With this coupon get 2 keys dupli-

220 ﬂunresc&n't bulb emits as much
light as a 75W bulb. Burns langer,
cooler, with less glare. Saves up to
69.5% inlighting costs. 220lE . . 6.33

Stainless steel blades chew up tough
garbage, even bones, fast. Sound in-
sulated, resisis jamming and cor-
rosion. Easytoinstall. ol .. 49.899

TEAR OUT AND SAVE THIS 8-PAGE SHOPPER.

a'

cated for the price of onel Singie
bitted only, Limit 1 pair per cus-
tomer. Offer expires May B, 1982. =2

"Va&ce

HARDWARE STORES ™




n Welcome Home Chime

Mon-glectric decorator door chime sounds a
cheerful welcome sound. Provincial white
with gold trim. Mo wiring required. 3580 :.au
Lighted pushbutton doorbell. 7156 .

Make savings work

AIVIN Free AsThe Breeze
Turbo-Vent uses the wind., not electricity, to
cut cooling costs up to 2%, Weatherproof
and easy 1o install on the rcof. walZ . 'I! a8
Sturdy, adiua‘!atoieba.sa 2 ........0.98

N

Expal trappad afttic heat to cut cooling costs,
improve camfort in non-air conditionead
homes. Installs on roof. Thermal pmtﬂctﬂd
MOTOF NM0R . .. .. i iriedaans

Attic Ventilator

Make your headquarters for Indoor and outdoor home care one of over 6,000 True Value Hardware

ITT vard Light

Automatic 175W mer-

e Sure-Gard

Grounded fault recep-

ruaHT senmer Timers T CAROLElectricals nSacuﬂty Light

Electronic limer turns

F-wiretroublelite hasoul-

Might Guard goes on at
dusk, off at dawn, Uses 2
par-75WW or 150W lamps.
TOBADG - -cssannpas 16.89
Lampholder. 10630 . 1.79

cury vapor light discour-  tacle preventsinjurlesby  lightscnand offupto 48  let, 25 cord, grounded
ages intruders, provides  protecting all standard  timesdaily. wia 3 16.88  metal guard. 1455 . 5.98
“after dark” illumination  outlets on same circuit.  3-waylimerwi i 19.88 Power center has 3
for sports, entertaining Has indicator light, test  Tablatop lamp timer with  grounded receptacles,
orchores.RI75 ...31.88 button.mol61%l . 18.68 dimmer.T0dEs ... 22.88 3 cord.woss ., ... 2.28

squnms pcomsmer  Switch
20-amp indoor safety switch for
both residential and commer-
cial use. Handles lighting, air
conditicning, appliance loads
economically. 021 . - .. 14,99

Trouble light with heavy-duty
stenl retractable reel winds 207
of SVT 3-wira cord into toal-tap
cutlet mounted on a wall or
ceiling. Has hardware. 21294.98

@ Circle of Light

Circlite combines best features
ol incandescen! and fluores-
cent, Only 12.88 less 52 factory
rebate. FCaasw. 2-level Circlite.
16.89 less 53 rebate. FLAMSN-7

Duplex snap cover. 1.48

GeEnE Open Doors

Chain driven with dual safety
adjustments, program relay and
light. Ya-hp. 6520958 . ... 119.88
Screw-driva opener with Va-hp
motor, lights. 65850, ... 179,989
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== Top Quality Performance
Variable speed fan mounts at any angle on
cetling or wall, Ventun funnels air efficiently,
Easytoinstall. noneed tocut joist. Va-hp, 307
blades with shutter, &4 1305713, . 198.99

.__H; >

iHunter Comfort At Every Turn

Ceiling fan is a decorative way lo supplement
heat and air conditoning. Heavy-duty motor
runs quietly, 52" pecan-finished wood blades
reverse. Easy to install 222020 | .. 188,85

HARDWARE STORES ®

CONTICO Curbside Mail Box

This charming weathered barn is actually
1-pc. molded polyethylene with magneatic
closure 1o protect mail from the weather.
Slax S 187 inside dimensions. ME10] 22.98

for youal (Ziizyelu

Stores. Look under “Hardware" in the Yellow Fam

ﬁ Tru-Guard™

1%:" wide laminated stes
padiock, double-locking
shackle, precision solid
brass 4-pin tumbier, 2
kays. M2.22.5] ... 2.98

Wright | atch it

Alum. latch for doors
Y- 1% thick, 777 . 5.44
Hydraulic door closer,
latch control. vl . B.44
Pushbutton storm door

kwilvet Locks <WEDAdd Space

Entry locksel has key-in-
knob locking and inside
button. 40ECA3 .. 11.88
Deadlock has 1° steel
bolt. 602302 . 10.88

Create tool racks and
utility storage shelves.
12 bracket, 82 . .. 1.37
4'channel.cs. |0, 2,72
" utility hook. UkR-24 &Te

@ Shelving

Tum empty space into a
showplace. Simulated
pecan shelves. [381F
Bx24" 3.99 8x36" 5.289
& brackets. 1758 | 1.484

2" padlock. 146-22-51 4.48

g &

m’d' Door Grilles

Aluminum mesh push grilles
protact screen or glass in wood
or aluminum doors. 19-36" ex-
pandinggrille ..... ... 12.99
30x36" for patic doors . . 19.44

latch. ¥333 |

..5.74

@ “Big Mover” M

Move furniture, desks, appli-
ances, bulky boxes, etc. witha
smooth-rolling steel dolly. 3 ball
bearing swivel casters won't
miar floors. 45355 . .. .. 3.899

Doutile cylinder .18.88

ecure Gates

7 ornamental strap hinge
with scraw hook for gates,
COOrS, POSTS. VB | 7.88
Latch for outa.wmging doors,
can be padiocked. vislil 6,44

Tool holder, 160 , ... &7¢

4' standards. TigfF . 3.98

(

K Home Protection

Handy all-purpose Home™ fire
extinguisher uses non-10xic dry
chamical to snult out electrical,
wood and liquid home fires. UL
listed. 1A:108C.C.ullp, . 12.98



S!,amlm steal one-piace unit
with pre-drilied faucel holes
Droubde bowl. 5336 ... .. :I-ﬁ as
Single bowl. S22 . ...,

Uitilityrbar sink, K155 | !ll!

¥ 4Zenith Cabinet

Lighted surface mount medi-
cine chest has sliding full-
strangth mirrored doors, twin
sockets for total ﬂlumlmtm
Chromed frame. 701, .

Nuone Bath Set

Adda rich look of antique brass.
Towel ring. IMISSEAE . ... .. 7.95
18" bar. idiEM 9.898 247 12.85
Doudle hool. iMigss | . .. 4,48
Paper holder. KMIGME . . B.88

plaskolite Shower

ABS stall won't rust or leak,
installs easily. Completa with
shower head, curtain, grab bar,
faycet. 32x73%" 551000 . 119,88
High-base stall, 557000 . 159,95

Catch up on your

The newest, finest fix-up products plus expert how-to advice give you professional

(E:Im-hy Repair @w-nrsmk Repair

Steel jawed wrench installs
faucets fast. Easy to use in close
quarters. 300 ......... a4.58
Cheoose 1% or 1%" Flexidrain.
MeseCER. ... .hvienn.-. . 2. 590

% Ventllators

Compact aluminum roof ventila-
tor continually siphons attic air,
up 1o 94 sq. foot area. 405 . . 5.89
Aluminum undereave ventilalor,
6221604, B9¢ 16x6"..1.19

Faucethandles.2lo...... 2.899
Univer. slip coupler, 258 1.49
Univarsal “3™ trap. 1662C . . 4.88
Your choice universal J-bend or
90" elbow, 26675860 Each 1.79

o
b fimer Geyser®

Submersible pump with bottom
SCreen pumps waler 1o within W™
ol floor. Easy to use with hose of
1 pipe. Metal construction, with
B ecord 2130 . ........ 49.95

8 sawtar-oasH Parts

It's pasy to replace or install
plumbing with these quality parts.
114" chromed J-bend. f60 . 3,88
12" chromad ~bend, 61 . .88
Chrome duo-strainer, 461 688

L L=
$m““““.v Dryer Kit
Fully-assambled dryer vent kit
has aluminum hood, duct, ten-
sior-typa clamps for easy installa-
tion 4~ diam. 5' long. ae5 | 5.48
4~ diam. 8 long. e .. .. T.48

MELARD Auger

Drain-cleaning tool bores easily
through clogged pipes. V"
spring steel wire will not snag
or catch. Enclosed in blue
cannister 1761 .......... 599

Sump Pumps

Cast iron Y-hp pedestal, over-
load protected. Tvshvsee . 58,95
Ya-hp upright. Vs .. 78.83
¥a-hp submers. veourso . TE.85
¥a-hp submers, Woouao . B899

ke =
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| -[ : ; " ‘- - Pulsating

Massage Action™ shower
soothes tired. tensed muscles,
hand-hald or wall-mounted.
Chrome finish with 597 hoss,
adjustable spray dial 45 26.95

fix-ups at

Cane Top W:rlerPik' Pure Delight

Enamel seats have vinyl cane
insarts, easy install dial-on
hinges. White'bm. 1i0Ea. . 8.85
Padded vinyl sofl seat has dial-
on hinges. Colors. 130 ... . 9.98

resuits when you do-it-yoursell. Just say “charge it"

@nﬂ"m Faucet

“Temperature memory” con-
irol can be opened and closed
at the same temperature to save
waler, #4501 26.95
With pop-up drain, 451 32.85

Q FLUIDMASTER, INC.

Mon-corrosive FLC valve puts
an end to toilet leaks and noises
without float-ball or water pras-
sure problems. Fits most stan-
dardtanks @M ........, .89

Delta Washerless

Trouble-free chrome-finished
kitchen faucet has convenient
one hand operation plus handy
spray attachment. Singla lever
faucet. 100400wF . .. ... 39.95

lﬂfmms'rm

Replace rusted and leaking sill
cocks with a durable, long life
solid flange. Has oval handle
for %" hose end. Available in ¥
or 37 |LP.S w100

Pulsating shower massage with
adjustable spray. tvz-u . .19.88
Instapure® filtars chemicais &
mineralsthat cloud water, Installs
tostandard faucet iC . 24.95

Aster Laundry Tub
Lightweight polypropylene tulb
is rust-resistant. With 2 scap
rests, splagh guard, 77 20,95
Laundry faucet has 6° spout,
hose connection. §71.060 17,95

Controls electric water haater's
operation by automatically re-
ducing quantity and tempera-
ture of hot water, saves up to
3% on your fusl bill, W 27.98

Sit Pretty
Enameled wood seat, extended
back and top-mount hinges
offer beauty, comfort, easy-
cleaning. Simple to install. Neu-
tral white. W00

" » FastHeat Transfer

. HestRetention
-mmm )

(@) Energy-Savers

Efficient water haaters feature
firerglass insulation to trirm fuel
bills. Gas unit has low-con-
sumption pilot light. Electric is
protected from overheating.



Leather Carpentsr Apron has
easy-access Square Pockets™.
2large and 2 small nail pockets,
tool pockets, holders for 2 ham-

e van. wasen 21.50

Master

8" Pipa Wranch has raplaceabla
steal jaws, full-tioating hook
jaw assures instant grip and
eazy release. Won't jam on

pipe. Hang- 7 29
[ ]

up hole. WME

Utility Knife tackles dozens
of tough jobs with a keen
cutting edge. Retractable blade
locks in 9 positions, Extra

blade stores 1 39
[ ]

in body. 109813

Carbide-Tipped Blade outlasts
others up to 10 times, alternate
top bevel cuts smooth. For use
in wood, compositions. non-

ferrous metals. 17. 75

77", 4a08e7

MECHANIC. Professional

.3 ; Al
s il (R o L Ly sl

& Wet-Dry Vacuum cleans up measses an
ordinary vac would “choke on”', from ashes
to flooded basements 1o workshop debris)
Tank design allows free airflow, maximum
efficiency empty or near-filled. Ficat valve
prevents liquid overflow; motor protected
from water and dirt. Lightweight. easy to
use on d4-wheal dolly. B-gal. tank, § hose,

1% wand, 10" nozzle, 49 95
[ ]

squeegee shoe, MMENLE

[ Homa Safety Ki i= designed for use in the
workshop and yard with gogglas that fit over
glasses, a non-toxic dust respirator, com-
fortable earplugs. Protects user running

tools, chai
and fawn mowers. v €5, 89

Professional Tool Chests have lough
“stronghox” construction with sturdy solid
steel throughout, reinforced tops, full-
langth hingas and compound drawer slides.
Stacked or used separately, they're big
enough for 8 workshop full of tools, Keyed
cylinder locks, baked-onenamel finishes.

£ 6-Drawer Chest has 3large and 3 smaller

drawers, 4-section lift oul 92 99
.

tray. 15226x13%2", WMiB0G
3-Drawer Roller Cabinet has large storage

areq, brakeson 2 casters 120 sg
]

33¥x26Vax 18", Mw1903
@ 19" Hip Rool Tool Boxhas removable tote

tray and single drawboll 1 2 79
L]

with padiock eye W)

Master MECHANIC hand and power tools are soid sxciusively by True Yalue
i any Master MECHANIC too! fails to perform as you would reasonably expect, retum it

[E] Pracizlon Miter Box lets you make secure,
accurate cuts at any anghe, fram 45° right to
457 left. Cast metal back and wood

base, with guides for pre- 1 B 99
-

cision cutting. MuWislE

@ Professional Aluminum Leved features six
unbraakable vials, four plumb and two leval,
that are sealed against dirt and moisture by

heavy glass windows in a 14'49

heavy-duty frame. 10121,

8* Try Miter Square has a copper-clad
blade for easy reading. rust resistance.
Top edge ks marked in inches, lowar edge

metric. 6 brass edged s 79
L ]

mahogany handle. 10151



26" Crosscut Saw. B-pL blade

21" Pruner has chromed tubu-

oy

36" Bow Saw has chromed tubu-

Mower Blade Sharpaner works
with any electric drill. Self-lubri-
cating nylon guide automatic-
ally aligns abrasive wheel to

is precision-ground and rib-  lar steel frame with handy grip.  larsteel frame with screw adjust-
bon-striped to reduce friction.  Screw adjusts bladetensionand  ments to change blades easily,
Hardwood handle is secured  allows quick blade change. With  sel lemslg quickly. Blade has 4
by 4 nickel-plated 4-tooth raker tooth raker design

SCrews.  MWINOaD 3. 23 design. Mu (P 4- 35 and guard. MMPIERS. 6- 39

Quality Tools

Hardware Stores and carry this customer satisfaction policy
o any mm.mu-ummumm

[ Protessional Claw Hammer, polished
octagon neck and face, contour crown re-
sists chipping, beveled nail claws. Hickory han-
die is triple wedged, ep-

8.75

oxy-sealed to head. FiEuM

[ 6-pc. Screwdriver Set has large grips that
fit your hand for more turning power
Chroma vanadium steal blades give tensile

strength without abra-

sion, Precision tips. 15 9-49'
EProfessional 100’ Steel Tape in vinyl-clad
steel case. White epoxy-coated line is grad-
uatad feel, inches, Bths with red and black

markings. 18" centers 12 29
L}

clearly indicated. WWrL00

[ Propane Torch Kit with brass valve for
long wear, gives adjustable heat to lay tle,
thaw pipes, etc. 26, 7-oz, fuel cylinder, burner

assembly, 3 tips, spark 12 25
'

lightar in case. MM99.63

& 15-Drawaer Parta Cabinet helps you orga-
nize those small, “easy-to-misplace” items
in the home, workshop or garage. Trans-

parent drawers in E-za

steel frame. MMCLS

Dual Rivet Gun sets ", /3", hs" sleel
and aluminum rivets. Fopular, multipurpose
tool comas with an interchangeable
nosepiece, wrench, rivet

asscriment, pouch, KIIMW 8-59

bevelled edge of 1 39

the blade. mmarst

I 29-pc. Drill Bit Set in metal index box.
High speed steel with heat-hardened points
for smoath 1-stroke drilling. Sizes from ' /1"

to ¥2". Reduced shanks 51 99
| ]

on large sizes. &4l

[E 28-pc. Tap and Die Set of high spead 100l
steel has tempared edges to cut NC, NF, NPT
threads. 11 taps, 11 dies, 1 die stock, tap and

t-handie wranchas, 33 ss

thread gauge, etc. 442640

Jhuelalue
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Weller soidering iron

Features a W~ replaceabie lip
that reaches temperatures of
750F. Pencil grip makes it easy
to use on delicate work. 120V,
25watts. UL listed_ 7764 | 8. 73

aRiP 7" Pliers
Adjustable straight jaw pliers
lock on easily to grip small parts,
clamp wood or metal, then
release instantly. Has hardened
cutters tosnip wires. 'we . 4,79

HARDWARE STORES

S$AYL. Sharp Performers to Saw and Sand

Tha" circular saw features ball bearing construction, 2-hp motor with
Vari-Torque clutch for motor overload end burnout protection,
sawdust ejection. Culs 23" at 907, 17 at 45" 6158 . ... ...... 45.50
Lightweight Sandcat sander has sase of control of orbital, fast re-
moval & low vibration of belt sander. Locking lever, 5 belts. 531 43,99

reseaTOM. Limb'n Trim
Double-insulated electric chain
=aw has 127 hard nose bar to cut
treas up 1o 24" thick, Has caged
roller motor, hand guard, safety
trigger lock. 267280 ..., 46.50

meculLocH Chain Saw

2.1 cu. in. engine has solid-
state electronic ignition. 14°
bar, chain, hand guard, anti-
vibration system, automatic
& manual oiling. Mx310 186.98

COTTER & COMPYNY, General Omce, Chicago, i 606, 100% Member -Owned warehouse dalndibol
serving over 5,000 Tne Vi Hardware Members whi own their pwn slore, set e prices and resere
thae fughl b et cousaeibities. Biecause participating True ‘gt Hardware Siores vary in size and
meschandising policass. same may nol stock ail items shown. Prices may vary and are subied! f change
withouf reotice. Prices expire May 6, 1932

Thuelalue) Spring fix-up values

For the True Value Hardware Store near you, look under "Hardware” in the Yellow Pages. @

National Socket Set

Streamiine work on appliances, 3-pe. sel: 11", 3" and 1° blades,

electric molors, Cars with 29-pc. austempered and bevel-ground
set. 12 each & and %" drive 1o keep a keen cutting edge for
sockets, SAE & melric, plus shaping wood of composition.

tools and more. (a2 . ... 9.99 High-irpact grips. 553 , . . 8.85

Wﬂf All The Works For Your Shop

5% bench grinder gives you 2 grits at once 10 Strip paint and rust,
sharpen tools, more. Adjustable tool rests, eye shields. 115 | 27.50
3-speed bali bearing drill press uses a Ya-hp motor to drill through
hard or soft woods, metals, plastics, more at 700, 1560 and 3720
rpm's. With 4" throat depth and ¥" drilling capacity. i#10 . ... 98.95

It's The Real DURACHRT T PRRY/ P
24" zawhorse provides a rigid, Heaavy-duly swivel hase vise fea-
stable surface for the simpiest fures an extra-wide base,
household chores or toughest smooth operating chrome steal

on-site |obs. Solid pine wnit,
easy lo assamble, M00] . 94.88

lead screw, 2 locking nuts, re-
placeable jaw faces. nivi 28.50

8-PAGE TEAR-OUT




NEW NOW
for home and shop

N :._?? _
OBy ©

A The MicroMate (inset) is a combination micro-
wave-oven shelf and range hood. It measures 19'4
% 30 = 30 in. and has a 20-wat! fluorescent light
fixture and a dual centrifugal blower which can
exhaust up to 300 cu. fi. of air per minute. Solid-state
controls automatically turn the blower to high speed
if excessive range heal from below threatens the
microwave ovan, The unil, shown with oven installed
at left, comes with a textured black surface and is
about $319 at appliance stores. It's made by Broan
Mig. Co., Inc., Hartford, Wis, 53027,

B Anew, gear-driven speed reducer called the Pull-
Gear is now available from its manufacturer, Darjay
Industrias, 105 Clark St., Box 4854, Augusta, Ga.
30907. It measures 4% ¥ 5%-in.-diameter and was

designed o work on machines thal use a size A,
V-belt drive. This shafl-mounted. three-step sheave
unil houses a gear and pinion reducer that —when
combined with the sheaves—makes possible spin-
die speeds between 75 and 3,000 rpm. The Model
PG-4': shown costs $173.50 plus shipping.

€ Splicing, stretching and raising fence wire can all
be accomplished with the Model 405 Golden Rod
Fence Stretcher-Splicer. Made of heavy-duly steel,
this tool has a fixed head at one end of a 32-in.-long
bar and a traveling ratchet assembly at the other.
Both ends have a lever-pperated dog for gripping

fence wire, as well as a large hook for anchoring
either end on a post or tree. The tool provides up to
1.000 pounds of pull and remains locked In the
desired position 50 both hands are free to staple or
splice, It weighs B pounds and costs about $28 al
hardware and agricultural-supply stores. Made by
Dutton-Lainson Co., Hastings. Neb. 68901,

D Hexsign is a new, easy-1o-install wash basin that
has a distinctive hexagonal shape. Made of enam-
eled cast iron, [l measures 7 = 19 % 22-%in. and is
available in a wide variety of colors. It weighs 53
pounds and it comes with its faucet holes spaced
either 4 or 8 in. aparl. The sink's suggested retail
price is $112 at plumbing-supply stores. To oblain
mare information, contact the manufacturer, Kohler
Co.. Kohler, Wis. 53044, ™
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SAWMILL 0f Its Kind In The Werid!

If you need good. high-quality lumber, don't lel
inflated lumber prices stop your impaortant building
projects. The Belsaw goes right o the trees and
turns oul smooth, broe-cut lumber . . . even begin-
ners gel excellent results. Jusl one man (o Crew
needed) can easily cut engugh on weekends to save
hundreds of dollars over high lumberyard prices. For
power use fractor PTO or other low HP diesel or
electric unit. Factory-direct selling keeps price kow,
and convenient time paymenls may be arranged.

Sead for FREE DOOK! Juzl mail coupon bhelow Tor
“Mow Ta Saw Lomber” bookiet and complels lacts
on tha Ong-Man Sawmill. There is NO Obligation
URE D S iavinin WO CIN 00 you. e Temn
BELEAW MACHINERY CO.

3534 FIELD BUILDING

WANEAE CITY, MO BT

Flease send all focts and delails in
your FREE BOOK “How To Saw

1 Lumber". | gnderstand there is No
il Didigation and thar Yo Salrsman will =
call on e,

e

a2 POPULAR MECHANICS

TROUBLE-FREE MOWING

B

il

8 Keep the throttie cable adequately lubri-
cated by regular application of 30-weight
oll, sa shown here. Asrosol spray lubrl-
cants may also be used. This Is an Impor-
tant procadure that's often overlooked.

can complete steps No. 3, 4 and b.
Tighten engine bolts and inspect the
cutter bar. First, check to see that
the bar remains unbent and in a
straight line. If the bar iz bent, as
may happen if it strikes a curb, sur-
vey stake or stone, it should be
replaced.

Next, check the end of the bar for
any fine cracks. Many different cut-
ting conditions can cause these
cracks to appear. If any are discov-
ered (scrape the blade clean to be
sure) be certain to replace the blade.
Such cracks can grow, eventually
allowing a piece of the bar to be
thrown out and possibly causing
serious injury.

To sharpen the cutter bar, consult
vour maintenance manual for the
proper angle.

Onece you have completed all main-
tenance to the underside of the mow-
er, turn it right side up and complete
Steps 7 through 11.

Most manufacturers recommend
a high-quality detergent oil. Before
removing the oil-filler plug, clean
the area around it to prevent dirt
from entering the oil-filler hole. Add
oil as necessary to keep the level full
to the point of overflowing.

Many mower owners don't realize
that throttle cables need to be lubri-
cated. If your throttle is hard to

veni or compressed gir to clean the linkage
around mowse's governor. Clogged linkage
preventa proper opsration.

(Continued from page 71)

8 Take the sir cleanar apart and remove
accumulated dirt and grease. Wash the
foam element In kerosene or a liquid deter-
gent. Squeeza It dry before replacing It.

operate or seems to stick a lot, step
No. 8 will probably solve the prob-
lem.

Neo two mower manufacturers
have designed their air cleaners and
carburetors in the same way. For
this reason, check your manual or
call your dealer for the best recom-
mended eleaning procedure. The im-
portant thing to remember ig that
the foam filter should be thoroughly
dry and reseated properly before
you operate the mower,

When yvou have located the carbu-
retor's needle valve, start your en-
gine; let it warm to operating tem-
perature at normal speed and follow
these final adjustment steps: 1.
Turn valve clockwise until engine
starts to lose speed on a lean mix-
ture; 2. Turn counterclockwise past
point of smoothest operation until
engine beging to run unevenly on a
rich mixture; 3. Turn valve back,
clockwise, just short of the midpoint
for a slightly rich mixture.

Finally, remember the safety
rules for operating any kind of pow-
er equipment. Watch for rocks or
twigs that could be Aung by the eut-
ter bar with dangerous force. Do not
cut wet grass! Mot only will it not cut
properly, but the rigk of slipping,
and a foot sliding under the mower is

great.

11 To make minor carburetor adjust-
ments to compensate for differences In
fuel, temperature, altitude and engine load,
use & screwdriver In the slotled needle
valve. This valve is usually visible through
# hole in the carburetor housing.



STOP STALLING.
PUT IN AUTOLITE, THE
WIDE-HEAT-RANGE PLUG.

If, some mornings, your car refuses to leave the driveway, or hates saying goodbye
to stop signs, you may well be the victim of something called “cold plugs.”
starting, misfiring, and hesitating are often caused by oil and carbon deposits

on the spark plug tips.
To burn these off, you need what are called hot plugs. : ' \
But, for effortless high-speed running on the highway, you're better off with _

cold plugs. (That's what race cars use.) ;

So what should you put in your car?

Try putting in, not just new plugs, but a new brand of plugs.

Autolite spark plugs. With Power Tips.*

The Power-Tip Autolite is a remarkable plug. It has what
mechanics call a wide heat range.

Because of its wide-heat-range design it works like two
plugs—a hot plug and a cold plug.

It runs hot on short trips, to burn off carbon, and cold on
long trips, for smooth driving.

So if your car stalls or misfires, why hesitate?

Put in Autolites.

A

In an ordinary plug, the tip  Autolite Power Tip plugs

is short, which makes it have longer insulators and

lose heat faster at low electrodes. Heat transfers

speeds. And, because it's more slowly at low speeds,

not as exposed to cool s0 carbon burns off. But at

intake gasses, It sta high speeds, low-

hotter at high speeds. temperature intake gasses
keep the tip cooler, to help
prevent pre-ignition and
overheating.

* Available for cars where space in the combustion
2 a7 : Fram and Ausole are Bendix Companies
chamber is sufficient to accommodate the Power Tip. Fram Corporaion, Providence, Aod faland 02918




You can control basement flooding
with these two easy-to-make alarms.

Sump-pump alarm

Sump-pump failure is a worry for all
homeowners who depend on their
pumps to prevent basement flood- pggition your alarm
ing. And since sump pumps are go that its activat
located, by necessity, indamp areas, Ing position ia just
where rust always takes its toll, fail- above the sump-
ures are common. There are com- pump foat (near
mercial alarms, starting at §17, right) activating po-
z z sition. This will ba
which you can buy. But many FM i Ible 1o
readers will enjoy making their own mmﬁm
and saving the money. 50 manipulate ﬂ.,;
This inexpensive alarm can be gump-pump float by
assembled easily by referring to the hand, turning pump
drawing. Aluminum may be substi-  on momentarily,
tuted for the Plexiglas sheet and an

ordinary carriage bolt could be used 12 NO. 7
in place of the hinge pin. The critical @) ¥ e
consideration is that the bottle- E

float shaft move freely within the - 1 g@

stationary “sleeve.” Sleevez like F"‘ﬁ-—-______ I N :;:_:‘:Hx

the one shown are available at elec- h ‘l" 568 OR
e I EQUIVALENT
B 2|l

trical-supply stores, but any exteri-

or threaded tube and two nuts could
be used. o L P

Place the alarm where it will be ; » & :;:g:;";m
heard from the living quarters. i W a4 NO.S

Use a 6-v.d.c. lantern battery to MACHINE SCRE

power the alarm bell; test it about
every six months. If you're tempted
to use a discarded car battery, be
aware that it can generate hundreds
of amps. To aveid any hazard of
melted wires or fire, put 8 fuse in
your circuit between the positive
battery pole and the alarm,

We sugpest the Unimax switch 2 THREADED

w
e (0

@ ok
@

&
&
\
SRR

{available at Radio Shack), because BLB-E::: :I'ITH
it allows flexibility in the power NUT

source you use, The other switch

consideration is the pressure needed £ HINGE
to trip the switch. Some model No. A Q ;':1{ 1]'{;.1:
obb-type switches have lever arms b =

H 4 ' | FOR 1/2"
that multiply the force; others don't. T \4) NO. &

If your switch does, you can use a
relatively small float.

Place the alarm device with the
float slightly above the pump float
activating position. This will proba-
bly require some trial and error
work, az sizes of floats and the pres-
sure in triggering mechanisms will
always vary. You can do thizs by
hand, but don’t leave the =ump
pump running for long without any
water to pump.—{eorge TenE{shof

(Fipase lurm fo page 87)
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OR ALUMINUDM

f

o/ \ FILLISTER
SCREW

NO, 10-24 L-BOLT s No, 4
THROUGH 1-1/27 TV FILLISTER
MAST BRACKET SCREW

el

PLASTIC-BOTTLE
FLOAT

0




Carol Extension Cords:
or people who are hungry for power.

Curol Cable Co., Inc

Get all the power you can
handle. Power where you
want it. When you want it. With
Carcl 2 and 3 conductor cords
in 25, 50, and 100’ lengths.

Worn cords can be your
Waterloo. Don't take chances.

Always replace worn or
frayed cords with a Carol UL
listed extension cord. Carol
offers a complete line of house-
hold and appliance cords,
trouble lights and 3-outlet
Powr-Center” extensions for
shop, garage or household use.

Quality you can trust. Join
the growing army of people
who ve come to rely on Carol's
dependable electrical and
automotive products.

Look for the Carol name at
vour local retail outlets. Carol

Cable Company, Inc., Paw-
tucket, BRI 02862; Los Angeles




Itlasts and
lasts and
lasts

Itsa
Briggs & Stratt(m’

Many lathers, even gralﬂfaihers advise their sons lo-s
., KA TOCTLTREEGY buy equipmenl powered BY Briggs & Stratton engines,

Advice based on salistying i;_periences with our engines —
IBU unﬁ engines that start fast, arg durable, and pertorm reliably

s A year atter yoar.

s

P | |
\aAnoss p T, P The Briggs & Stratton reputation )

i tor l@ng-lite efficiency is legend:d
L 6 744 = f ary in lawn and gafilen equipmenl, and in most
b o n oot . industrial and commercial applications.

To be certain the gquipment you re interested
inis powered by B-;rlugs & Stratton, look—or ask—
lor our trademark.

Making doubly sufé@ that Briggs & Stratton en=
gines last and last, thére are 25,000 faclory trained
and equipped Authorized Service Centers. For
the Briggs & Stratton Center nearest you, look in
the Yellow Pages under "Engines-Gasoline.

P




TWO BASEMENT WATER ALARMS

{Continued from page 84)

Basement

Serious flooding may not be a major
concern of yours, but sometimes, a
sudden, heavy rain causes water to
back up in basement drains. This
condition can lead to minor flooding
that could damage belongings on the
floor. If this has happened to you,
this gadget should interest you.

Keep the alarm close to the drain.
Then, if vou suspect a storm or show-
er may cause flooding, plop the
device into the drain hole. If rising
water causes the alarm to sound,
you'll have ample time to take steps
to protect your property.

The alarm iz a simple device, easi-
Iy made from common household
articles. But make sure the disc fits
evenly inside the lip of the drain
hole, 8o the dowel will hang perpen-
dicular and not bind anywhere in-
side the aluminum tube. Check the di-
ameter of your drain and adjust any
measurements so the disc will rest
level, just inside the drain hole.

The wire attached to the round-
head screw in the top of the dowel
acts as a stop, keeping the dowel in
its rest position. If you decide you

need a heavy float and relatively
long dowel, insert a small brad
through the dowel just below the
screw shank. This will act as n stop
and not interfere with the opera-
tion.

Only use a 6-v.ud.c. dry-cell battery
for this alarm. Because you may be
handling the device when it is wet,
you must use a perfectly safe power
source.—Jorme Hyypin

When heavy rains threaten, remove drain
cover and place alarm device In position,

2" PAPER
1/a".DIA, CLIF
woon
DOWEL BEND CLIF

AS SHOWN

2

TAPE

SCREW-CLIP-
CONTACT DETAIL

WRAP
INSULATED

WOOoD DISC,

3/8"1.0, b

ALUMINUM A"-Dla.

TUBE x 81,2

THICK
PICE:

?AI,;"'E /a0 A,
% 61420

CORK Al
DOWEL

LETAKID FROM |

For information on hosting a foreign
student, write to; AFS Intermational/ Inter-
cultural Programs, 313 E. 43nd 51, MY, N.Y.
10017 Or call toll free |800] 526-7443. In
Mew Jersey [B0O0] 522-4503.

AFS INTERNATIONAL

MUSIC
LIVES
ON TDK

Music sets the tone in

' your life. Createsa
world of enjoyment all
your own. If you want
nothing lo interfere,
choose TDK.

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

APRIL 1382 87
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3-passenger seating,
standard.

Swing-out
side vent
windows,
standard.

et
—
L]
-

=

Steel-belted
radial tires,
standard.

5 =

Tinted glass,
standard.

14.8 gallon fuel tank
for long range:

562 EPA estimated
highway miles.

Intermittent
windshield wipers,
standard.

S-speed

overdrive transmission,

standard.

Its hard to believe this is the

lowest-priced truck sold in America.

1982 Mazda B""ﬂﬂ[} Sundowner

5895

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

Not one of these features
is available on Toyota’s or
Datsun’s lowest-priced truck,
each of which costs hundreds
more.

Just one look inside the
cab and vou'll see more of
the Mazda B2000's exceptional

"hlaruit,
i

S s s
"-1' I

sf petadl periee §
dlwalers of wehic
1e N

value. There you’ll find a

three-passenger seat detailed

in textured vinyl. New instru-

mentation with electronic

check panel. And handsome-

ly trimmed door panels com-

Slete with armrests.
You can also believe this

ritwed - Actusl prices set by dealors. Taves,

vary, " TUED P ewtimabes for oomparivin prerposcs
ctual by |r|||ra".-;-_"n.|.:| prohaidy el Call B E

Yecoyue, rolghil, o

Ll

truck is built to haul a heavy
Ea}rlmd—-lr-lm pounds of it.

ven so, its 2-litre, 4-cylinder
engine delivers outstanding
fuel economy.

38 (27| finditalia

BTy mpg B5Tmpg  little hard to
believe, we invite you to visit
your Mazda dealer for a
close-up look at the
B2000 Sundowner.

Seeing is believing.

maZbDa
The more you look,
the more you like.

ather dealer charges exvirs. Prices may changs withoss
gl ey Sharthed  osar mileage may vanywith bop

If you still




Methanics
EIGHT DAYS ON STRAIGHT

L

(o)L

The first coast-to-coast auto rally for nonfossil fuels
was a sporting event that wasn't, but the finishers
who made the L.A.-N.Y. run were all champions.

by Robin Nelson

SHmewhere around where Nebraska be-
comes lowa, or vice-versa, ['d had it.
Between four hours' sleep and the first bite
of the coldest, soggiest Big Mac that was ever
passed car-to-car at 50 mph, I'd had it.
Between trying to peg 2,350 rpm on one
gauge and hold 12 inches vacuum, minimum,
on another, I'd had it. Between an Interstate
that ran on beringly to infinity, punctuated
by ocecasional killer chuckholes, and the end-
less caravan of trucks coming up like thun-

Lite in the slow lane—hitting 50 mph,
and 30 mpg, on a New Mexico interstate,

der in the rear-view mirror, I'd had it.

The temptation was to jump the next 18-
wheeler that came by at 656 mph, draft it all
the way to Chicago and sell the alcohol-burn-
ing LN-7 to any rube who wants to be the
first on his block to have an exhaust pipe that
smells like a pot still.

Four days later, leading the first dozen of
some 20 survivors of the Future Fuels Chal-
lenge Rally through the Holland Tunnel into
New York City, I was glad I'd resisted that

APRIL 1982



temptation. The eight-day, cross-
country event had covered more
than 3,200 miles and was greeted in
a dozen major cities with widely
varying degrees of enthusiasm, apa-
thy and even animosity. (The last
primarily in New York, where, fol-
lowing the official finish at the Hol-
land Tunnel, an attempt was made
at a police-escorted “parade” up
g 11th Avenue in Saturday af-
T e, ternoon traffic.)
¥ ﬁ L But unless OPEC is plan-
" . ning a permanent oil glut
‘2 for the future—a highly

Hob Santora [below, et ol SIroppe per-
formance shop set up PM's LN-T. Lyn 5L
James's kil included moon-sized vacuum
gauge {center). Arizona schoolkids gol time
off to greel Rally, Ford team (bottom) led
rallyials into Mew York City.

unlikely proposition—the Future
Fuels Rally will undoubtedly serve
as a model for alternate energy tri-
als to follow. To be honest, among
the 34 official nonfossil-fueled en-
tries I'd seen for the first time in the
Los Angeles Shrine Coliseum, there
were only a few I really expected
would be able to make it to New York
doing 40 miles per hour or better—
an average of 10 hours on the road
for eight days.

They ranged in structure from a
low-slung tricycle carrying two—if
you're good friends—cozy, semire-
clined occupants, to a Cadillac Eldo-
rado with a four-cylinder engine
that looked like a small zatellite
orbiting in the space under its hood.
More than half of the entries were

fueled with either ethyl (ethanol)

s or methyl (methanol) aleo-
hol; but the variety of

H
N
-

solids—wood—liquida and gases
employed by the rest comprizsed a
true assault on the nostrils. Cars
reeked hints of charcoal pits and
gewer gas, and the vegetable-oil die-
sels smelled exactly like the hot end
of a Kentucky Fried Chicken fran-
chise.

Now a person doesn’t spend his
good time cobbling up a vehicle that
iz completely unorthodox in both
operation and aroma unless he has
more than an average interest in
both the necessity and promisze of
alternate fuels. But the truth is that
a hard-cash offer can make a good
cause look even better. By offering
#25,000 as a prize for the alternate-
fueled wvehicle using fewest BTUs
per unit of its weight over the prese-
lected cross-country route, a Roch-
ester, N.Y., businessman named Joe
D. Shepard fathered this automo-
tive first.

Among other incentives, Shepard
had booked exhibit space in enroute
cities; since a number of the entries

. %4 Were corporately sponsored and

‘a4 ., Others run by people who

'J'
!B

have already built up sub-
stantial cottape industries
in alternate fuels, autu-
motive conversions, and

(Please hen fo oage T58)
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Rallyists started (above,
right} by running the
course at Californla’s
Orange County Dragway,
interrupting time trials

for national drag-racing
champlonships with some
of the slowest quarter-
miles aver recorded.
Wood-burners (above),
provided visual delights,
spotty performance. Heal
heroes were unsponsored
entries; Saab No. 29 held
up with some repairs, but
ownar's wallet ran dry.

‘Cars that reeked of sewer
gas, or cooking oil . . .’
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With the exceplion ol one nearly disastrous .-in’ >
altempt al a formal convoy (right), Fulure Fuel o
Aallyists ran croas-country independently, '5'1,‘_ ‘{1

aiming 1o hil one- lo two-hour “windows™ al
various of-interstate chackpoints. The 3.300-
plus-mile trip involved between 80 and 950
hours of actual road time for most finishers, ] \ _ ' A
much of it on the Interstale system. Nol sur- '
prisingly, Intersiates in the southern tier wera
found to be in much better shape than those
farther north (the official route covered both),
with traffic density apparenily a bigger factor
than wealher. Some siales, like New York
(background photo), keep a tidy highway; in
the Midwesl, this is rarely the case.

MESTHANOLI
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 THESIX
COSMIC QUESTIONS .

OF THIS

DECADE.. . \

. h PM looks across the last frontier IS THE UNIVERS
for answers to questions still puzzling JFOREVER?
~ science despite our spectacular Will the galaxies continue
achievements in space. e
- —r enough maller fo slart a
by Terence Dickinson universal collapse, a new “big
bang” and a new umverse?
ey
Ces® $

DO BLACK HOLES
REALLY EXIST?

Can there really be giant

S
gravitational warps of
time and space where
i i ]
M not even light can escape’? '
WHAT ARE QUASARS? %
Ghoslly images of the distani \
past may be the nuclei of whole .
for 4 - galaxies, Was the Milky Way once
P S a quasar? The answer awails the
i launch of the space lelescope. .n-“‘
’ﬁ' == L




Durlll:..’ the past decade, robot space probes
photagraphed the oy rings of Satarn, dog
tromehes ot
minentares ared valleyvs ol Venus by radar, OF the

"'J'HHi" i .""-']ur.-u and scanned |h|:'

= cight other planels moour solar system, onls
remmole Dirangs, Neptune and Pluro bave eloded
(st ser iy
At tiow the wave of planetary exploration has
ST Amerwcan

and !i‘|1--|u|r“}:f|f O ves

"rIE'-. il PR AT LR S

platined foar 1t he "Sos

riestenreh has locused on the universe 41 larue I'he
remidinder ol the 200h century
acvelerated gitesl b penetralo
U prest s rels

In an informal survey of leading ast ronomers
gl spmee sowentists, Moputer Mochomoes foand
six nutstanding celestipl puzzles thal
cestined oo aeenpy a legion ol resedrchers Lo
visars Lo come. When and L these gquestions ar
pnswered, owe will know, at Jast, the extent g

[Irmises . il

the universe =

A

WHERE'S THE MISSING MATTER?

Stars near the cenlers ol galanies move
maore slowly than expecied, suggesling

there s more maller in The universe than ._
predicied. But where s it located?

7
\

WHAT DON'T WE KNOW

ABOUT OUR SUN?

’ It's the closest star to the earth, yel

(4 :
¢

ARE WE ALONE?"

As man looks across the unly

and sees countless stars and galaxies
that lock alike. an old question still
evades an answer: Does life, a5 we
know It axist oul thera?

scientists slill struggle with questions
ahoul The way the sun burns ils Tuel




Birth o modern astronomy Birth of madern physics Evolutionary biolagy

{1543) Copernicus’s sun-centerad {1687) Newton s laws

(1859 Darwin's theory
solar system

Improverients on Arabic astronomy

Birth of
Kepler s laws ol planetary ortu Birth of modern chemisiry astrophotography
. Galileo’s observalians = : Advances in
-, ol Jupiter and Venus < DAY aleonimogy rocket science
I | M '3 | & : I. I 1
1 | 1 T ] L]
1500 1600 1700 1750 1800 . 1850 1800
. "' ’
- L.
Across the centuries: the cosmic search
w : .
The 1ime line above shows W 3
the guickening pace of major N 1
discoveries leading lo present, - k == |
fulure understanding of COsSmMos, . )
Prans Ednmingd oot
_ - L
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Einstain and retativity
First German V-2 rockets

Modern atomic
theories published

Radio astranomy begins
American advances In rocket-making

(1962 (1969} Moon walk

JonnGlenn's flight
189711 Black holes

Giscovery of first X-ray star

Halley's comet returns

(1981 ‘.

Space Shuttie

(1987 Infrared
telescope
space stabon

(1657 (1963) Quasars discovered »
(1926 Goddard's (1957) discoverad : (1385) Qrbital
{ i 19735 ; talos
lirst rockets Sputnik ’ Big-bang theary ' )oky Lab telescopes
Ao el ! | |
L] ¥ i | I 2 ' 1 1
1920 1940 1850 1960 1965 1970 1975 1980 1985 1990
. I r
destiny of our universe, how it two widelyv divergent possibil

Highly polished Perkin-Elmer
mirrer of Space Telescope
{above) will help to unlock
guasars' gecrels. New Mexico
deagr] array {lelt) focuses

on stars and other objacts
hundreds of billions of miles
distanl. In Brookhaven's under-
ground lab {right), scientisis
count neulrinos producad at
the sun's centar. Meutrinos
penelrate mine shafl, which
culs oul cosmic rays. When
neuirino hite solvent in

tank, chemical reaction
occurs. By counting
neulrinos, scientiats

may infer weight of

..w the whole universe,

works and who shares it with us.

Q IS THE UNIVERSE

FOREVER?

In the time it takes to read this
sentence, the universe will n
Crense In s1ze |'1}.' Wb irilhion eubic
light-vears, Propelled by the
force of its explosive hirth about
15 hillion vears ago. the universe
15 expanding like an inflaung
balloon. A halt=century of metic:
ulous ohservation of the recession
of distant galaxies has proved
bevond doubt that expansion is
taking place. But when astrono-
mers try to predict the late of the
universe billions of vears hence,

NEUTRINGE
FORMED HERE

-~ NEUT NG
NieH \
";‘I:'Il".-l:"\l'l' e e
TANK

[.‘L'!llerl"l'n"
vrru.ll |r-|

ities emerge. Either the expan
sion will continue forever, or the
outward rush owill halt and re
ending 1n a cataclvsmie,
atom-crunching collapse.

I'he fate of evervthing
exists is the supreme
which mere mortals can ask. Yer
as philosophically  profound  as
such a guest may he, there are
reasons to believe we will have
the answer soon.

Todav's
arniecd with telescapes sensitive
cnotigh to record the equivalent
ol a lighted mateh 2000 miles
awiav, They the sky with
radiotelescopes that can detect

Yerse,

that
uies=iicn

gstroncamers Are

S0l

(Piegas o i naga 152)
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A new bait-caﬁtin | prevents line tangles, and a

new graph récarder pinpoints fish under your boat.
by Stm%gerstrom

The breeze coming across the lake was strong, b .
and the lone fisherman positioned himself 1o ,
cast into the wind and out toward the edge of a
lily-pad field. A new angler with a new reel, he ¢
tensed in apprehension as the rod flexed and the
lure arced toward the pad cover, He waited for
that instant when the reel spool might overspeed,
line would blossom off it in a tangled backlash, the lure
would jerk in flight and plop in the water halfway
to the target.

But this time, it didn’t happen. The lure dropped on
the target spot, and the fisherman looked in amazement
at a brand-new reel with a revolutionary braking system
that might make backlash snarls—and the unprintable

Prsare juin jo page TE)
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Pick a slot with this recorder

Hidden inside one of the Lowrance top-of-the-
line graph recorders (at left) is the new X-15, a
futuristic instrument that can practically pick
your figh, Next spring, when the X-15 should be
available, you'll be able to chart any depth, down
to 1000 feet. Then, when you spot something
at. say, 85 feet, you can push buttons and get
a printout of 70 to 100 feet, or even the 80- to
90-fool layer for a close-up look at that siot of
water. The recorder will even print the depth-
range numbers in the margin.—W.M.

Hidden inside Daiwa's new Procaster-
Lite Magforce bait-casting reel (above)
are small magnets that preven] everrun
backiash. In the detsil (leh), north
and south poles are adjusled fo set
up the governing resistance you nead.
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New {or shereling spoir

Big-boat features in small-craft hulls
are giving skippers more action and economy.

- by Bill McKeown

BOATING EDITOR

e
- “ . - e T,
e X

-

These 16-footars convart quichly from day cruising or water
skiing 1o ftishing: The aluminum Mirro Sunburst (leit] has
a walk-through windshield 1o gel an angler lorward fo cast
the fiberglass Lund Premier provides a cenleér console

88  POPULAR MECHANICS




anel effishera {fishing

mall boats do cost less to buy.
and burn less gas. And prop-
erly designed and used, many new
models can take on the chores of
bigger, faster (and heavier) models.
A new Eﬁafnut sport fisherman

from Cruisers is a good example.
How do you get a larger cockpit
in a smaller boat? Taking out the
inboard motor is one way, For the
Sea Devil, Cruisers installed the
new OMC Sea Drive out back.

Because its air intake is inside the
boat and the powerhead is sealed
and watertight, there's no fear that
a following sea might drown it out.
Yet the unit can tilt ap without

{Ploase fur 1o page. 191}

- Te build the teatures of an
‘oftshore sport lisherman into

. Mu Sea Devil models of 25
and 22 feel, Cruisers uses

~ aproven Jim Wynne deep-V
~ hulland tops it off with a
ﬂﬂkf-:hm Mﬁl ‘and cockpit
ing layout designed by

Bob Stearns. Details [above

and right) inchrde Lowraace

- graphrecorder and Raytheon

' Loran C, rod holders. tackle
shelves and bow pulpit.

Lines ol the large droop-snool offshore racers are reduced (o
19': leat for Silveriine 5 Farallon Concorde (above] with
MerCruiser sterndrive. Spilfire ¥-15 [right] froam Tidecrall
combines a sharp-bowed runabout ook with bass-boat features
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“ifornia sun is expected to
_shine on one flying object
never before seen in the
United States—a manned,
solar-powered balloon.
The British team that
made history last year
by flying this double-
envelope balloon across
the English Channel
plans to cross the 23 miles
from Santa Catalina Island
to the Pacific Coast just Ff'"
south of Los Angeles in the 7
same balloon in June. Julian
Nott, pilot on the first big flight, "/
hopes the steady Pacific wind k-
will make the California crossing | Vs
even easier. ;
Nott's balloon won't be the only "
sun-powered vehicle plying the Cali-
fornia skies this summer. Former school-
teacher Janice Brown is scheduled to try
flving the Du Pont Solar Challenger to a record
altitude of 30,000 feet. The single-engine Challenger

*
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made the first solar-powered flight from London to
Paris—a 5':-hour, 188-mile journey —last summer. The

Challenger has never exceeded 14,000 feet,

.
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“Solar-powered flight probably won't ever compete with the

(FaEse furn

NEXT CHALLENGE: ALTITUDE

10 page X0

'% 2 f,:
BLss
ITILE
Solar Challanger has already crossed the Eng-

lish Channel (above) and has reached a height
of 14,000 feet; nexi is try for 30,000 leat.




S R e St SRILGHT

GLEAR POLYESTER SCRIM_
SANDWICHED BETWEEN &~
CLEARMYLAR "

AlR VALVE

wINMNER

“BALLOON
& The solar balloon %
is totally inflated
at about 3,000 fesl.
Yoluma is now 140,000
cu. 1t it may either
continue its rise with CROSSBAR
increasing heat, or it FOR LINES

may descend aasily,
using its air valves.

¥ .

‘\ LIGHTWEIGHT

IFIBER-LAM]
GONDOLA

3 At altitudes of 500
feet or less, the lorch
is cul off and heat

of the sun continues
1o expand tha balloon.
Al this stage, the
balloon's volume is
sbout 120,000 cu. 1.

1 Firsl, air is blown
into the solar balloon
with a fan. When the
doubla anvelope is
about half ull (at

2 Propane lorch
is lumad on and
the air continues

approximately 80,000 to expand. First
cu. L}, propane forch the balloon starts
lakes over Tor the fan to rise above the
and speeds inflating. gondala. Then, It
. oS bagins to taka off.

PM ari: Dean Ellis
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stared down at the landscaped tabletop, and
I saw g mixture of textures, of shades of
green and brown, An encounter from the Napo-
leonic Battle of Leipzig was taking place. A one-inch-high,
incredibly detailed emplacement of Austrian horse artillery

and a detachment of Austrian infantry were valiantly facing in-
surmountable adds. A mixture of Westphalian Hussars and
Bavarian Guards swept toward the Austrian emplace-

ment in a frozen moment of time made small.

And, just a few feet distant, a strange assortment

of creatures faced one another, in still another
miniature faceolf, But instead of flashy uni-
forms, these tiny monsters sported baleful
lizard eves and shining, scimitar-

Fantaay figures are among the most
popular and fun to paint. Figures
are rom Ral Partha line, ware
painted by artis! Mike Gilbert.



Steve Tolano, above, sculpts a figure using molten wax. The
tinished model iz sold to & manufacturer, who makes a mold.

Z,uk‘ab!mwm‘hm K s
" Battle of Leipzig. A cantingent 4y

.- ot ‘Austrian srtillery is hard

-
=
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Here's a one-of-a-kind
figure created by
Steve Tefaneo from
parts ol various lead
figures. Hand-detailing,
such as saddie tassels,
is amaring. Statue is
exact size (lelt) and
larger than lite (right).




shaped swords elutched in their tiny
hands.

The Napoleonic scene was part of
a “simulation war game" and the
demonic scene was part of a "fanta-
sy role-playing game" Together,
they add up to a fantastic new hobby
that has attracted tens of thousands
of players and spawned a whole new
eraft industry.

Part of the appeal lies in playing
the games, but a large part of the
fun is in detailing the tiny, lead-cast
models before the pgame begins,
Even unpainted, these 25-mm-high
models show amazing detail.

While wondering how the games
were played, we happened upon art-
ist and sculptor Steve Tofano. Steve
specializes in creating master mod-
Fantasy figures from Dragon Tooth and
other manulacturers make for eerle detailin
this scens. All ploces st left were originally
sculpted and painted by Steve Tofano.

How to paint 'em like

Artist Mike Gilbert paints armies for a living. His
troops have conquered entire inches ol territo-
ry from one end of the country to the other.
Here are a few hints that he readily passes
along 1o the novice.

Many beginners have troops thal can only ba
describad as shiny—and that's nol good. “Fig-
ures,” Mike todd us, “should be primed with a
flat paint and not a spray paint. If you spray a
figure, most of the paint drias bafore it hits and
just flakes. | recommend acrylic or casein-
based paints. They're mora durable and give a
flatter and more natural appearance than
enamsel.”

Brushes are impertant, and Mike suggests

Mike Gilbert at work
shows just how tiny
these figures are.
But with just a
little talent and

& whole lot of

y  patience, anyona

can creats finished
jplecea he can take
great pride In.

,;L-nh-
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the pros

good water-color brushas, Usa a No. 00 for
detail; a No. 0 and No. 1 are better lor painting
larger areas.

For intricate shading, add water 1o a color,
This allows mora of e pigment 1o sattle into

the folds of the figure, making shadows. Oryou

can mix a small amount of black into the main
color and use the darker color to paint the
shadows directly,

One of the final steps thal many hobbyists
neglect in painting is tha wash. When the figure
is complelad, you should prepare a vary dilule
solution of brown or black paint. Apply this
solution, or “wash," liberally to the figure; it will
geap inta the figure's crevices and create the

Usa an Exacto-styls knife to take off the
mold seam-marks and other “flagh” from a

figure befors you bagin to paint i

final and very detailed shadow effects neces-
sary for a professional look.

Once the minlature is painted and datailed,
don't neglect its base. Cover the base of the
figure with the same maledial which covars the
game table—grean felt or plastic grass, for
example. The piece will seem to be standing
right on the simulated ground.

We were impressed by artist Steve Tofano's
gaming setup (see the main story for more on
Steve}. Hi= table has 2-inch-high sides all
around and is about 1 Inch deep in sand. He
usas the same fine sand to cover his unit's
bases—which makes for ideal camouflage.

— Neil Shapiro

Prime your figura with a fiat bass coal. This
Is important, since the primer acts as a sur-
face for other paint to stick to.

Mixing paints Is an sconomic and artistic
necessity. Many over-the-counter colors
don't have the suthentic look you need.




els of fantasy-style pieces for vari-
ous manufacturers.

Steve invited us down to his work-
shop—a mixture of basement, medi-
eval sorcerer's alcove and graphic-
art gallery—to watch him create &
figure. He began with a tiny stick-
figure of wax.

Then he dipped a paintbrush into
a cauldron of bubbling wax. He used
the molten wax to layer onto the fig-
ure muscles, anatomy and, finally,
the armor and weaponry of a partic-
ularly blood-curdling fiend.

The wax models Steve ¢reates are
then szold to a manufacturer who
uses the lost-wax process to produce
a master mold from them. These fin-
ished, but unpainted models, are
what the hobbyist usually paints.
This isdetailed in ourinterview with
artist Mike Gilbert (see How to Paint
‘em Like the Pros, page 104),

Once the models have been de-
signed, purchased and painted,
what are the games like? We found
them fantastic—in more ways than
one.

Simulation-style war games have
been around ever since H.G. Wells
wrote Little Wars around the turn of
the century. A laughably simple
game, by today's standards, vietory
was decided by cork-firing cannons.
The winner had the most toy sol-
diers still standing.

Today, a Napoleonic field mar-
shall may use a thiek boak, such as
Empire, to guide troop movements
and all other details (see the list at
the end of this article), Empire con-
tains rules for movement of troops
(in inches) through various types of
terrain. The amount of movement
is further dependent on the type

Tanks and armored vehicles can be
deaigned to ook realistic. Steve Tofano
captures dirt and grime of 8 campaign.

Steve Tofano's gaming table shows how
miniature huts, fences and other ihems can
be made from roadside materials (photos at

of unit (infantry, cavalry, artillery),
and the formation the unit is in.

Tablea such as: "Artillery fire for
tactical combat” detail the tiniest
effects of B ministure combat.
Throw in rules for supply, routing
and rallying troops, how leaders
improve or harm troop performance,
how square formations can shrug off
cavalry charges—and many more
variables—and wou have a very
accurate simulation of a battle,
right there on the table.

Simulating Napoleonic warfare,
or the British African colonial wars,
ora tank battle in 1943 is all well and
good for the historical war gamer.
Butin the past few vears, a new type
of game, called “fantasy role-play-
ing,” has been turning otherwise
mild-mannered individualz into
sword-wielding barbarians or ewvil
creatures of the night.

War gamers concentrate their en-

left). Pebbles, sticks (top left) and weeds,
lichen and moss (above left) work wall,
They make objects on soldiers’ scale.

ergies from the outside looking in (or
down), They are the controllers of
their huge model armies, the very
forces of destiny personified.

But the fantasy role-player re-
verses that viewpoint. Instead of
massive armies, large strategic
sweeps culminating in tactical don-
nvbrooks, the role-plaver moves one
piece at a time through a series of
intricately detailed encounters. And
the piece that the player moves is
the player’s miniaturized alter ego.

The first, and still most popular
role-playing game, is Dungeons and
Dvagons. There are many other sets
of rules, such as Tunnels and Trolls
and The Fantasy Trip, that alzo have
their adherents (see the source list
at the end of this story). But Dun-
geons and Dragons, referred toas D
& D, is the granddaddy of them all.

In a game of D & D, each player is

(Piease fum fo page 183
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VW Scirocco

Newly redesigned Scirecco oulclassed rest of lield
with [lawless handling, aggressive performance and
super ride quality. Pontiac J2000 was superbly styled,
but 46ll short in overall parformance. Toyola Corolla
tell loose and not well put together. Honda Accord
did moat things wall,- but nothing brilliantly. The LN-7
**was hampered by raspy engine and unresponsive
handling. Stanza came closes! 1o knocking Scirocco
aff Super Coupe perch. It handleg well, was exiremely
comlorlable and well siyled, bul was more of a
boulevard cruizer than Super Coupe.




hat we have here is a clas-

sic case of taking aim and
firing straight at the mark, only
to discover that the target has
shifted. While Ford (with the
EXP and LN-7) and General
Motors (with its J-care) were
designing all-new sporty coupes,
obviously intended to blow the
immensely successful Honda

Accord and Volkswagen Scirocco
out of North American waters,
Honda and VW were steaming to
a whole new set of coordinates.
Late last year, they introduced
new versions of these cars.

At the same time, Nissan—
which used to be Datsun—has
neatly torpedoed everyone with
the new Stanza—a Q-ship if

Missan Stanza

ever there was one. Toyota's
Corolla Sport Coupe is in, the
hunt, too. Toyota hasn't given it
the publicity blitz budgeted for
the more expensive Celica and
Supra, but the sleek little Corolla
outsells every other imported
model. Toyota must be doing
something right.

All this is by way of introduc-




J2000

Pontiac's twd J-car is on a
101.2-inch wheelbass and
weight is 2,400 pounds. [ts in-
lime Four displaces 1.8 liters
and is of overhead-valve de-
sign. Suspension is inde-
pendent in front with a beam
axle al rear. Transmission is
four-speed manual, Price as
tested was 510.231.

STANZA

Nissan's fwd Stanza ks buill
on a 87.2-inch wheelbase
and weight is 2,150 pounds,
112 single-overhead-cam, in-
line Four displaces 2.0 liters.
Suspension is independent
all around and Iransmission
is five-speed manual. Price
03 lesled was $8.574.

SCIROCCO

Volkswagen's fwd Scirocco
is on a 84.5-inch wheelbase
and weight is 2,000 pounds.
Engine is a single-overhead-
cam, in-line Four with 1.7-
liter displacement. Suspen-
slon is four-wheel Independ-
enl and ransmission is flive-
speed manual. Price as
lested was $10,955,
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Honda's Iwd Accord is buill
on a 96 5-inch wheelbase
and it weighs 2,100 pounds.
Its single-overhead-cam, in-
line Four displaces 1.75 liters.
Suspension is independent
all around and transmission
is five-spaed manual. Price
as lested was 57,420,

ing six sporty coupes that look so similar you need a spotter’s
guide to tell them apart. Since they were all aimed at the
same target, they're virtually identical in looks and basic
design. All are three-door hatchbacks. All use
roughly 1.B-liter engines and four- or five-
speed manual transmissions. All but one are
front-wheel drive. All return close to 30

EPA mpg, and all cost in the neighbor-

hood of 38,000 to $10,000.

As usual, appearances are deceiving: You
couldn't find six more varied cars when it
comes time to drive them. We spent a full

day at Raceway Park in Englishtown, N.J.,

Hoing performance tests—quarter-mile acceleration,
700-foot slalom, skidpad, braking, interior sound level.
The second day, we drove off over a variety of road
- surfaces, freeway to back-country gravel, switching drivers
every 20 miles or so.

Then we put it to a vote. Each driver ranked the cars in
order, on a secret ballot. When we tallied the votes, one car
had clearly won, The winner and still champion was Volks-

[ 8 [t B0 D
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COROLLA
Toyota's Corolla is a rear-
drive hatchback built on a
94.5-inch whealbase that
waighs 2,100 pounds. In-line
Four is a single-overhead-
cam design displacing 1.8
liters. Suspension iz inde-
pendent in front with rigid
rear axle, Transmission is
five-speed manual, Price as
tested was $8,538.

e e ——
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LYNX LN-7
Mercury's fwd Lynx LN-T 18
built on a 94.2-Inch wheel-
base and weighs 2,150
pounds. Engine is a single-
overhead-cam, 1.6-liter in-
line Four. Suspension is
independent all around and
Iransmission = four-speed.
Price as tested was 58,854,




by Christopher Greenleaf

Ynur greatest advantage in owning an equalizer is the amazing
control 1t gives you over the “shape™ of vour music. Just as
yvour home listening reom has its minor acoustic imperfections,
recording engineers and record producers don't alwavs deliver
quite the sound mixture vou may want. Tone controls—the knobs
on your receiver that control bass and treble—are a fine feature,
but nothing approaches the convenience and flexibility of an
equalizer 1o iron out hot spots and fill in holes in the sound.

There are dozens of equalizer models on the market, We've
lined up nine of the most affordable and versatile and put them
through their sonic paces,

Remember that an equalizer is only an elaborate tone control.
It lets vou adjust the relative level of each portion of the sound
spectrum. A 10-band equalizer (10 controls per stereo channel) is
often called an octave equalizer. Each slide control adjusts one
octave of musical frequencies (the eight notes of a scale). On
simpler five-band units, each control adjusts two octaves

Further, all nine of our equalizers are graphic equalizers. When
vou set the sliders, their position forms a visual graph on the
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Getcustomized sound
with an equalizer

An equalizer can't cure a poor stereo system, but it can turn
a good one into an audio wonderland. It lets you remix your
music to suit both personal taste and room acoustics.

Your ear i the most sen-
sitive sound egquipment
you own, In many situa-
tions, such as the threae
wg delall here, you can
use an equalizer 1o con-
four musical sound lo suil
personal tastes. The J¥WC
SEA-60 equalizer {below)
is shown as you mighl
adjusl it to compensale
for room lurniture which
swallows bass and highs,
but emphasizes the
middle range ol ithe
music. The SEA-60's
slider controls are sel
lo apply a mid-bass boost,
some mid-range reduc-
lion and substantial ireble
strengthening. For expla-
nation, sellings are sclu-
ally exaggerated, giving
mose boost and reduction
than normally needed.




When you make lapes for
the road, pit an aqualizer
Bgainal your car's hostile
acouslics. An equalizer
such as the Kenwood
GE-BO (top) can he used
la iran oul dead or boomy
notes and reslore realistic
sound, The GE-80 leas-
tures five bands in each
steroo channel. Set as B3 He 200 Hs
shown in the drawing, il S = P
will damp high treble and .k -t .
coas more bass into the N — S i p = : = \ = : I
cassatle you're recording — — _T- = e Tt e ‘~_‘ g . e—
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here's nothing more aggravat-

ing than having a computer
break down in the middle of an
important task—unless it's paying
for the repair. Most computer stores
or repair centers charge as if the
inteprated circuits were made of sol-
id pold, not silicon.

But there are some repairs to both
the computer and its assorted at-
tachments that vou can try yourszelf,
The main problem is figuring out
what to do when. Some things, of
course, should be done even before
the problem crops up,

RAM memory problems

All your programs are stored in
your computer's random-access
memory or EAM. A computer with
48K of memory has more than 48,000
memory locations (actually, 49,152)
which muszt be abzolutaly perfect, If
they're not, some strange things
may happen.
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If your computer has a nervous bfeakdnwn,
. here’s how you can ease its mind.

A

You may find that one line of a
program cannot be entered proper-
1y.

For example, no matter how many
times you type the command FRINT
when vou list it, the memory con-
tains an error you know you didn't
make—like rLinT

Or, az we show, you may find a
repetitive line number in a listing.
And when the computer comes to a
line numbered 1 following a line
numbered 50, for example, it just
stops in electronic confusion, Anoth-
er aymptom of this commaon problem
may be that some programs work
fine, while others don't run at all, or
do 50 improperly.

You ean usually buy a HAM-
checking program for a reasonable
cost. But if you don't have such a
program available, it's easy to write
vour own. The only drawhback iz that
you will be writing in BASIC and most
commercial programs use far faster

by Neil Shapiro secraonics epiros

PR photos. Frars Lusk

machine-language routines. But
then again, you can gooffand read a
hook while this test runs,

The first thing vou must do 18
determine the decimal addresses of
vour computer's RAM. You can usu-
ally find this in your computer's ref-
erence manual on a chart called a
memory map. This chart will tell you
the lowest and highest numbered
address which your computer knows
is KAM.

Forinstance, if vour computer has
16K, then 16,384 locations are RAM.
Maost computers start their RAM off
at "the bottom" of “page one."” This
means the first RAM location is 0
and succeeding locations are num-
bered consecutively. In our exam-
ple, memory locations 0 through
16,3584 should be tested for failure.

Write a short program, using the
PEEK and poKE commands that are
standard in most versions of BaSIC,
The PEEK command looks at a value




in a memory location; the POKE com-
mand places a new value in a loea-
tiom.

Implementing the commands

Put the PEEK and POKE commands
in a ForNEXT loop numbered the
same as the memory locations. In
the loop, place values such as 0 and
256 into all memory locations and
then check to see the values did not
change on their own. If they did
change, include a visual or audible
warning to alert you and print out
where things went wrong. Here iz a
short program that will do all of that
for a typical 16K computer:

2 Kill static slectricity: Sparks can wipe
out a program that's stored in memaory. Use
& statlc spray as shown—and avold thick-
plle carpets in your computer room.

WFORA =1TO0

20 FOR X = 1000 TO 168384
30 POKE X, 255

40 NEXT X

&0 FOR X = 1000 TO 16384
&0 PEEK |

70 IF X%-<255 THEN 1000
BO MEXT X

80 FOR X = 1000 TO 16384
100 POKE X.0

110 HEXT X

120 FOA X - 1000 TC 16384
130 PEEK (X)

140 IF X=0 THEN 1000
150 NEXT X

155 REM CHRS [7) RINGS BELL

180 PRINT CHRS (7): "ALL RAM TESTS
GOO0 ON TRY A

170 HEXT A

180 GO TO 9000

1000 PRINT CHRS (7); "RaM LOCATION
"X, "TESTS BAD!"

29469 END

The above program could be im-
proved easily, but as shown, it
should run on almost any computer
that has the PEEK and PoxE funetion.
{Note that we didn't start at 0, but at
1,000, This should allow room for
your computer’s built-in functions,
as well as this program itself. Again,
your manual should have a memory

map from which you can figure the
lowest location to check.)

If you found & bad location, then
you must determine from your man-
ual which row of memory chips con-
tains that location. This is usually
easy. The hard part is determining
which chip in the row is bad.

It may be quickes: to replace the
entire row—especially since memo-
ry is so cheap these days. Or, you can
use one memory chip you're certain
is perfect and substitute it for each
chip in the suspected row, one by
one, until you've located the cul-
prit.

And, by the way, don't try pulling
memory chips {or any others) with
your fingers. You'll probably dam-
age the needle-like pins on the chips
and wind up with tiny, bleeding
holes in your fingertips from the
pins.

For all such repairs you must use
an IC puller, which, as shown, looks
like a tweezer. But the tips of its
jaws are flanged te fit under the
chip's edges. This lets you apply
gradual lifting force to both sides
equally—and thus not bend or
(heaven forbid!) break off the deli-
cate pins.

ROM problems

Besides the RAM, your computer
nlso contains read-cnly memory or
ROM. This iz the memory that con-
tains the computer's own operating
system and its “understanding” of
BASIC.

If your computer seems to "for-
get” a Basic command word, or if
the computer suddenly doesn’t per-
form one operation correctly, while

3 Recognizs ROM memory fallure: The
ROM memory holds the computer's oparat-
ing system. i the computer shows amnesla
for “bullt-in" words, suspect the ROM.

most others work, suspect the

ROM.

ROMz= are expensive—you pay for
the permanent program “burned in"
theirinnards. So, you cannot replace
them haphazardly.

Some computer manuals contain a
listing of the contents of their ROMs
or of some of their ROMs. You might
want to compare the printed list
with what your computer “seas"”
there. (See your manual for how to
examine memory locations in ROM.)
Such comparisons can be long and
time-consuming. But if you already
suspect the ROM, wyou'll have
enough nerve to question & repair
bill that itemizes all sorts of tests
and replacements, but winds up say-
ing the ROM was the problem all
along. Here, a little knowledge can
go a long way.

Clean up your act

One of the main enemies of your
computer system is the environ-
ment around it. Dirt, dust and atmo-
spheric debris can wreak havoc in a

4 Recognize RAM memory fallure: A bad RAM chip can foul up a computer listing. Here,
we show B program where a line number repeats (line 21 foliows both lines 20 and 50).
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5 Ciean all contacts: Many computers have plug-in circult boards, Use denatured sicohol
or cleaning solutions and make sure there's good comiact at all connection points.

computer and its associated equip-
ment, such as cassette recorders and
dize drmives,

The 3M company makes a multi-
purpose cleaning kit (called the CK-
80) that containsz special cleaning
fluid, sponge-tipped applicators and
lint-free towels. But youcan also use
denatured alcohol and tightly rolled
cotton swabs,

Many computers feature plug-in
circuit boards. As we show, both the
contacts on the computer's main
board (called the mother-board) and
the plug-in card (called the daugh-
ter-board) must be cleaned and free
of dirt or corrosion. The contacts are
small, so it doesn't take much dirt to
get in the way of the current flow.
Contacts on plug-in cartridges
should be cleaned in the same man-
ner.

6 Strengthen floppy discs: Many brands of discs don't have rein-

The next time your dise drive,
printer, or whatever, stops working
or only worke intermittently, firat
check the point where it plugs into
the computer. Make sure that all
connections are clean and bright.
Many people have lugged equip-
ment into repair stores only to find
that they have spent upward of $40
for a cleaning.

And, of course, it doesn't hurt to
schedule routine cleaning mainte-
nance in order to avoid problems in
the first place.

input biues

Computer programs are loaded
intoe the computer's memory via a
tape recorder or a disc drive. Neither
unit is fail-safe and both require
maintenance.

Diagnosing an input problem is

PLUG-IN
PRIMTED
CIRCWLIT

fairly easy, Usually, vour computer
works perfectly, Except, when you
load a program, there's a 50-50
chance the program won't load prop-
erly.

Ask yourself how long it has been
sinee you last cleaned the heads in
yourdise drive or tape recorder. This
should be done every few weeks.
Cleaning a recorder is easy, You can
use the same kit from 3M mentioned
earlier or you can buy any of the
many tape-recorder cleaning kits on
the market.

As the photograph on page 115
gshows, use the applicator to swab
the record and play head gently in
the tape deck. Be careful never to
use anything which might scratch
thizs head.

The handiest way we know of to
demagnetize the cassette recorder's

T Clean your drives: Don't forget to keep your disc drive's

forced hubs. The tool below leta you apply plastic hubs (note record/play head clean. Kite, such as below, feature a aponge disc

shiny surface) to your discs to eliminate the fatal “bends.”

and a special cleaning fluld, Use at least monthly.

PRESSURE-
APPLYING

TOOL ’

AEINFORCING
Hugs
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head iz a little device sold by Radio
Shack. This demagnetizer {catalog
No. 44-1185) looks just like a cassette
tape. It contains a small battery and
pops directly into the recorder. In
one second, it fully demagnetizes
the head.

Disc drives call for more special-
ized equipment. 3M, Radio Shack,
Verbatim and other manufacturers
all make disc drive cleaning kits sim-
ilar, or identical, to the one shown
here.

The kit contains a special disc. In-
side the plastic jacket, instead of a
disc of recording material, is a thin,
sponge disc. Squeeze a few drops of
cleaning fluid onto the sponge and
place the cleaning disc in the drive.
The drive spins the disc and the
head is cleaned. Unfortunately,
there's no way for the consumer to
demagnetize his own dise drive's
head without fear of damaging it.

This cleaning is the kind of repair
that may solve a problem. But it
might have prevented the problem
in the first place if it had been part of
an onguing maintenance prograim.

Finally, you may want to invest in
a tool ealled a “Floppy Saver.” The
big hole in the middle of 2 loppy dise
iz its Achilles’ heel. The centering
mechanism of a disc drive puts con-
stant pressure on the hole's inside
edges. The best discs carry a rein-
forcement ring around the hole's
inner edge—much like the tiny rein-
forcement rings a student buys for
papers held in a three-ring note-
book.

The Floppy Saver lets you put
such reinforcing rings on discs that
don't have them already. Cccasion-
ally, you can “save” a dise that no
longer works with one of these. But,
it's better to put such rings on the
dise before you use it for the first
time.

Stop the zaps

While electricity is a computer's
favorite food, it can alzo give & com-
puter heartburn. Suppose, for in-

9 Protect against voltage surge:
Nothing Is mors aggravating than
loaing hours of your work 1o a sud-
den voliage surge. Protectors like
the one shown hers, often called
voitage clippers, are the equivalent
of an slectric Inaurance policy.

8 Clean your recorder: Tape-reading woes
often can be traced fo dirty record/play
head surfaces. You can vse any of the com-
merclally avallable audio-recorder kits to
clean your computer's tape recorder. Be
certain you use a cofton or sponge swab
(right) that won't scratch the head,

stance, you're Lyping away al a lung
and complicated program. You are
g0 involved that you haven't both-
ered to save the program to dise or
tape in the past hour.

Zap! The screen shimmers, blanks
and comes back on. But your pro-
gram has been erased from memory
and all your work has been lost.

Static electricity and line-voltage
surges can cause this problem. If
severe enough, they can even dam-
age your computer permanently.

Static electricity, in particular, is
the underestimated computer-kill-
er. A good, rub-your-heels-on-the-
floor charge can deliver several hun-
dred volts from your fingertips into
your computer's delicate innards.

A static-electric charge of this
magnitude can erase your program
from memory, as noted previously.
But such a charge also can fry a
memory chip—or one of the many
other types of integrated circuits
which are packed into the typical
computer board.

10 Demagnetize recorders: Next to clean-
Ing your tape recorder, keeping it demagne-

tized |8 most Important Cassette-shaped
demagnetizer works In under a second.

Often, static electricity seems an
inescapable opponent. Most home
computerists are plagued with this
problem.

If you can, set your computer up in
a static-free environment. Try to
avoid thick-pile carpets. And use an
antistatic epray. These sprays are
available at Radio Shack or comput-
er stores.

As we show in the photo on page
113, spray the liquid onto a cloth and
wipe it on the screen of your moni-
tor. The antistatic spray can also be
sprayed directly onto the non-
scratchable parts of your equip-
ment. Remember—a little spritz
will do "va. The object is to kill static,
not drown your computer.

And try not to trust your power
company with your computer’'s life.
Sure, vour TV runs reliably, but a
computer is far more sensitive to the
brief, but very high, voltage surges
that often travel down an a.c. power
line.

Toprotect against this, purchasea
voltage surge protector. These come
in many shapes and varieties. The
model we show (bottom, left) is a pop-
ular one called “The Clipper.” It
plugs between the computer and the
wall and elips voltage spikes down to
gize. Other styles look like multijack
power stations and can protect
many pieces of equipment at the
same time. They are expensive ($40
to over $100), but are certainly well
worth it.

The hints and techniques we've
discussed probably won't save you
from all repair bills—but they will
turn you into your computer’s favor-
ite “Saturday mechanic.” 5=
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Make a traditional ‘carved’

Create "19th-century’ furniture with 20th-century tools. Y:;: Ay ﬁr:f itll:mn'ii_tq bﬂﬁi‘i‘r:e
at this attracltive dining set s

e made almost entirely of plywood.
by Rosario Capotosto The only exceptions are the gate

The design of this table allows
flexible use. With both leaves
extended, the table and chairs
malke an attractive dining-room
sol. Top Inset photo ehows the
table with its leaves down—
for use as sideboard. Lower
inset shows table with one leaf
up for less constricted areas.
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dining set from plywood

legs, which are of solid southern and lap joints. All screwheads are OB Tk
maple. Assembly is with glue and recessed and the holes filled with EigT: <ULy, |

screws, with the exception of the wood putty, then sanded smooth. mmmw
gate legs, assembled with dowels Draw and cut out full-size pat-

s
i M
h I
—
-1 A I
Yl
= 9= |
HINGE -P
DETAIL 1-GATELEG 5TOP :
SIDE -
L] ' h
& LBDIA X 1-1/4" DOWEL HOLE
TAPER DOWEL SLIGHTLY AT TOP
: 5 5 > A R
1s o
W71t oy
A - (#]
= X |
__l_ §
i N 4 ; y
T (1] PIVOT LEG -G
1_""—% J g;fma 3 fi LEG-F STRETCHER -D (
- v v DOWE o w
L L HOLE S QATE-LEG ASSEMBLY ¥ ‘\\\
DETAIL 2 DETAIL3 X
(3 EACH SOUARE = 1" ¢ AN s i
| L B | ! ¢
) Y LY t *—; 4 o2
-t 2 l | e i - Bl i) /" .-l:\
b -4 J - T
| P ]| iENEEE 100 00 7/ RS i
| HEMEEN (
S ’ L T AT TS =)
24 e D d Tt '_J - T /
! 5 2 4 1 i
i k =1 jH ivd i { j
= i B e 1 1
1 ¥
L | H. i £
i 1 ] 1 !
T f ‘ [ | i"
J }_ ! |
_-Ir A \ 1 ‘i il | /
t 4 J \ 3 |
) | T x 1 ,rF 3 .
FERY |
E G NOTCH % | T |
4 pLaces) [Ty W
Ly _-_‘d_i__.-‘ I
S b LEEmEl
!. = | _..u-..__*__ if -é
o “4—1 I'N| GATELEG ASSEMBLY O\ i < - ]
| 8 i ol ] ! : o |
i
NOTES: ; : :
USE 1/8" ROUNDING-OVER
AOUTER BT ON ALL EDGES: =
L ALL SCREWS ARE COUNTERSUNK -
AND FILLED WITH WOOD PUTTY SIDE VIEW
\' T
SHR [ I 1 :
0 L 8 w 15" o il 78" ar 36" 40" 3

APRIL 1082 117



[
3 1 ] — ....l-_rl..r.l-. .{ L
_ A1 i by T .-
= | 2T 413 | O
w S » 3
/1= L1 £ [ *
aE \ <G5
s - : it HfH
E® Ex B g5 - o .Wh
“g 55 i 3 a3zt el g
WW i m wmmm mEn _W
ok "° gsES [ |
B W:.mm 1 B
] as3z [\
B <= A
=S EEEA & S
= . _ - _\n-/fw
SR = gy
3
] |
/ &
m
m e
-+ - /
| ._l. i ﬁ m =
T T &t
FHHHS :
T =
o
= 5
- P « T
B N H/Tu \ £
: -
: | : _
B H \ ¥
S5 \ 2
1
Tk i § ¥ b v s

POPULAR MECHAMICS

118



1 Use haavy paper patterns to draw out-
lines on panel. Position sach plece for the
most economical layout. Use a stick ss a

beam compass to draw the large circle.

4 Usa anarrow band-saw blade for cutting
the sharp curves. Feed the workplece into
the biade slowly: keep to outside of line,

2 Use a circle guide to heip find the axact
locations for the drill centers. Match best
fitting circle to the curve, then punch the
centers of the holes with an awi.

o Operate this type of drill bit &t moderate-
ly high speed to obtaln smooth-walled
holes. Be sure 1o usé & backup board.

g Circle jig (see text) makes sasy work of
cutting 3&-in.-dia. disc. Be sure 1o suppon
overhang level with tha saw's lable.

T Pull the disc lightly against the sander,
while rotating i continuoualy (arrow). The
nall at A goes Into tha work table, Drive cen-
ter nail B Imto furring strip.

MATERIALS LIST—GATE-LEG TABLE

Size and descripfion [Uss)

4 = 18 = 36" MDO piywood (leaf)

& w 1R = 307 MO plywood (log)

Fa = B = 280" MDD plywood (Bpron)
Y w0« 2% MDO plywood (stretcher)
% = 12 x 28" MDD piywood [gide)
¥ = 1% x 275" MIDO phewood [leg)
e x 1% ® 13047 maple (pheot leg)
1346 = 1% * 2% southem mapie (rail)
1 % 1% x & handwood {so0)

AR Mg 1T hardwood [retaner)
Sl ® 1147 hardwood [Gowel insert]
Srda % 114" hardwood (dowel insert)
B da. = 2" hardwood (phat dowed)
By = 147 hardwood (phvol dowal)
g % 1%4" hardwood dowels

14 = 38" plang hinge

134" Mo, B Th wood screw

114" Mo. B Th wood screw

1° Mo, 6 f wood screw

¥ omimon nails

: Carpanter's glua, linisheng matenals (seg text),

E

B ﬂ:miuumumu-nuuuu—-u

g-im:nn'ncz:l- :R‘—_:ﬂ"'ﬂ'lﬂn:lhi

B Use a guide and circular saw to make
center cut that ylelds the two drop leaves,

terns on heavy paper and trace the
outlines onto the panels. Draw a full
36-in.-diameter circle for the two
drop leaves with a centerline
through the middle. This disc will be
cut in half to form the two leaves
after sawing and sanding.

When drawing the different parts,
you'll want to pozition them az close-
ly as possible to economize on stock,
but leave about a l-in. minimum
space between each section to allow
for initial rough cutting. Use your
sabre saw to separate the parts for
easy handling while making finish
cuts.,

Because of the many small-radii,

6 Try this novel setup for sanding the
large disc edge. Sander must stand off the
table slightly, 80 shoe can osclilate freely.
Level irregular housing with a wedge (ar-
row), Don't crush housing with clamp.

8 Asanding drum can be used for much of
the edge sanding, but soma areas require
hand-sanding. Mext, be sure to shaps the
comer rounds before sssembly, or you
won't be able to reach some of the areas.

MATERIALS LIST—CHAIR
Blzw and descrigtion (use)
w18 367 MDO plywood [side)
Fa x 23 = 25 MDO phywood (back)
W x 1B ® 180" MDO phywood (smst)
A4 B = 18T MDO phywasd {iront)
¥ x 3 = 1 MDO plywood (siretchar)
3a o 3%y @ 179" MDO phawood (arm)
194" Mo, B M wood serew
1% Mo. B M wood screw

ﬂl:. Carpante:'s glue, finkshing malarials [ses baxt)

Dﬂmﬂ‘ﬂﬂli
EMN.--.—- un?

inside curves in this project, predrill
holes of the appropriate diameter at
each of these locations. This will
make sawing easier and assure per-
fectly formed curves. The holes
involved include Y-, %-, ¥ie- and %-in.

(Plagse furn to page 178)
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USING A DRILL

WORKSHOP MINICOURSE

he basic use for an electric drill

is to bore holes in wood or metal.
Yet, many drill users don't under-
stand the fundamentals of boring
pilot holes. Also, in many cases a
lead hole is advisable when fasten-
ing with nails. This is a must in hard-
wood, and often essentizl in soft-
woods, to avoid splitting the wood.

In predrilling for a screw, the pilot
hole (see drawing below) must ae-
commodate the screw easily.

The starter hole—in the second
piece—lets the screw threads do
their job, which is to hold the pieces
together, e

To prevent any chance of bit drit—that is,
lateral movement of the bit—punch a slight
indent, using a scratch awl,

You should bore pliot holes through the top
board, wsing the lsrger of the two bits.

To plck the right bit for boring & nall's phiot
{lead) hole, use the bit cass, Find the hole
the nall enters easlly, then use next smaller
diameter bit. Here, we use a Y%=in. bit to
accommodate a 10d finishing nall.

After boring the holes 1o sult, naila can be
driven without fear of spiitting the wood—
sven when the nalls are being ael near the
board's edge, as in this case.

Use this bit to pinpoint the hole location in
tha second piece of wood, as shown.

UiA, OF

|‘—‘/:” HE AL

BODY
DIAMETER

ACOT
DIAMETER

The different diameters of a screw body
require different-sized holes—or screw will
be sither 100 loose or won't turn home.,

COUNMTERSUNK
HOLE

Thess are the holes you must bore for a
wood sgrew. The countersink bore |s nec-
essary for flathead (and oval-head) screws,
not for panhead or roundhead screws.

The same nail Inserted into the next largest
hole—74%: In.—Illlustrates why this size
would eliminate nall's holding power,

Pilot holes for acrews can be sized in a like
manner. Here, a No. & screw enters a Ya-in.
hole with ease. Thus, this is the correct bit
with which to bore the pllot hole. The next
smallest bit—%a. In.—ls the one to use
when boring the starter hole.

Then bore starter holes In second board.
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With your own two hands and our good ideas, you can
make your home more comfortable, roomy, secure
and efficient—and more fun to live in. These projects,
plans and products can give you a lot more
house than you thought you had.

ﬂ

- 2 IR

[
_,..h

1. Space-efficient furnlture projects enhance a "great room.’
2. A mobile kitchen island is a boon for creative cooks,
3. Install a new roof yoursalf with our instructions.
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3 nrojects for a great room

The name of the energy game these days is to confine
family activities to one room, if possible.
Here are some ideas to help you do it.

As the cost of housing continues to
rise, more people are choosing
to remodel their homes and stay put,
rather than buying new and moving.
Many of the desired renovations are
directed toward making their homes
more enargy efficient. One way to gel
more for your energy dollar is lo con-
centrate your family activilies in a
smaller area. By doing so, you can
reduce the heal needed in other rooms
and reap the financial benefils.
Warking with the Georgia-Pacific
Carp., we designed thres projecls to

Ctor pholos negrirtied Fom Georgia-Pacdic's Greal
Posgitwhitag, Maradth Corp,, 15887, Used by parmiasian
P techimoal ant: Eugene Thompsan

e
m."r
o

bl

A e R R WG B [

help you make better use ol your
space while, at the same lime, giving
your home & new contemporary ook
The entertainment center shown here
is only 18 in, deep, but it has room for
stargo equipment, a portable lelavi-
sion, records, books and more—plus
a cleverly designed gate-leg table that
slides easlly into theunit, Also present-
ed are sofa and ottorman madules that
are notonly easy to bulld, but portable,
as well. And, as an added bonus, each
sofa module has a large drawer.
Before beginning the wall cabinet,
study the drawings carefully. The
dimensicns given ae bound 1o be dif-
ferent than those in your house, so
adjustments will be necessary. Keep

=4~

in mind that this cabinet is sized for a
ceiling height that is at least 1 in. high-
er than 8 ft. If your ceiling is lower, cut
down the cabinet sides and back until
you have al least 1 in. of clearance lor
maneuvearing the unit during installa-
tion.

Begin work by cutting the ends and
dividers to size. Then carefully lay out
the position of all intersecting sheives
on these uprights. Glue and screw the
shelf-support cleats into position and

fBfasgam boarm Beh £ 1
"‘rlr?'_'.'l |.1‘ w1 A s - L4

Gate-leg lable In folded position and
wall cabinet unit (below) make efficient
use of smail space. Sofa and ottoman
ara of same-size modules.

-4

{ —
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countersink the screw heads slightly.
Cover the holes with wood filler and
sand the filler smoaoth.

MNext, bore Yein-diameter = Visin,-
deep holes for the pin-type adjustable
shelf-support ¢lips as shown on the
drawing, Then cut all shelves, coun-
lers, and cabinel bottoms and tops o
size. Attach the fronl and back cleats
io the underside of the long sheives of
the center section for extra support.

Don't try 10 assemble the whole unil
atonce. Do it in stages, beginning with
the section on the lefl side of the draw-
ing. Using 4d finishing nails, attach all
horizontal members 1o the uprights by
nailing them to the cleats. Move this
assembly aside and build the cabinet
section on the right-hand side of the
drawing. Stand up bolh sections and
position them about 3 fi. from the wall,
and check each for squareness. Tack-
nail two diagonal braces on each
assembly lo keep them square.

Next, join thess two sections by
installing the counter. shalves and
short upright for the center section.

Wall cabinels, gate-leg ta-
bie, sofa and ottoman
modules all transformed
this room Into a family-
actlvities center. Their
sleek contemporary de-
sign s not only atiractive,
but versatlle, as well. The
fable folds neatly within
the 18-in.-deep, multipur-
possa wall unit. The sofa
and ottoman units can bs
combined In many differ-
ent ways to sult individu-
2l space and needs.

1248  POPULAR MECHANICS

Again, check for square and brace the
entire assembly, Cut the hardboard for
the back 50 the seams will be hidden
behind either a vertical or horizonial
member and attach with 4d nails.

Locale the posiion of the studs in
the wall that's 1o be covered and note
thair dimensions for later use. Remove
any baseboard of other obstruction
from the wall, then slide the unit into
place. Level and plumb the assembly
using wood shims as necessary undar
the uprights so it will stay level. Attach
unit to the wall with screws lurned
through the back and Into the studs.

Remowve the diagonal bracing and
cul the various vertical and horizontal
pine facings 1o size, Nail these squarely
in place with 6d finshing nails, Set the
nailheads, il the holes with wood filler
and sand smooth.

Assemble the slide-out shelf and cut
the doors o size Install both, then
sand, prime and pain the cabinet.
Instail the Slim-line Levolor blingds,
Begin making tha gate-lag table by cut

(Pasg lum fo page 1281
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The highway isn’t the only place you'll find
Honda these days. We also make a complete
line of products to help you do the household
chores and enjoy your leisure time.

We have a full line of highly efficient,
precision-made lawn mowers that can cut any
lawn job down to size. Our 21" model, in
push or self-propelled versions, is perfect
for big lawns. And our 17" model is ideal for
smaller ones.

Our tough little tiller comes in handy if
you're tired of turning over the backyard vege-
table garden by hand. It's easy to start, easy to
use and powerful enough to turn over even the
hardest soils.




Our lightweight, new water pump is perfect
for household chores or emergencies. Like
draining the pool for cleaning or the basement
if it floods. It's also great for irrigation.

POWER FOR PLAY.

If you're planning a vacation, take along
our portable generator. With 500 watts of power,
you can have all the comforts of home no
matter how far you are from an electrical outlet.

It's lightweight, easy to carry, and it's
perfect for battery charging, camping or emerg-
ency use.

Our small, four-stroke outboard motor
delivers smooth sailing on small craft or auxiliary
power on larger ones. It even has a built-in charg-
ing coil for recharging boat or RV batteries,

All of these Honda products offer some
powerful advantages. For starters, they're built by
the people famous for engine innovation. Each
is powered by a smooth, fuel-efficient four-stroke
Honda engine. So they're easy to start, extremely
quiet, and will keep on running reliably for years.

They're also lightweight, compact and easy
to store. So they'll fit perfectly into that unused
corner of the garage.

But the best reason to buy any of these
products is because it's a Honda. For more infor-
mation, please check your local Yellow Pages
far the closest Honda Power Products dealer
or call toll-free 1-800-447-4700, and in lilinois,
1-800-322-4400.

ITS A HONDA

G 1582 Amewican Fonda Motor Co., ing. For optemien performance snd safety we recommend that pou resd the owner's manual before opsrating thee units
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ting the leaves and tabletop to size from
one sheet of cabinel-grade pine plywood.
Because the table will have a clear finish,
cut these pieces so the grain on the outer
pine venaer will run the length of the table
and be continuous.

MATERIALS LIST—GATE-LEG TABLE

Neuxt, cut the semicircular shape on the
leaves, using a router and the simple jig
shown below. Glue veneer tapa to all the
edges of the leavas and lop.

Cut the table sides and feet as shown
and join with glue, Clamp overnighl. Then
cut the rails and stiles for the table-sup-
port assembly (parts E, J and G) and join

Glue and screw the cleats (for attaching
the lop to the sides) to the sides. Then
glue and screw the sides 1o the table-
support assembly. Countersink these
screws and fill the holes with dowel plugs.
Next, join the top and leaves by installing
the two continuous hinges. Then install
the hinges that join the gate legs to the

Key No. Size and description (use) with dowels and glue. Check for square, table sides.

1 R g clamp and let dry overnight. The twpo gale Lay the tabletop assembly face down
C 2 3w 12 x 20 pine (side) legs are assembled in the same way. and attach the lable support and sides as
P R Rreel ol "D;;'ﬁm shown. Position and attach the gate-leg
E 2 % x4 = 27 pine ipived leg) gﬁ:l:!FEI;Hm F—PIVOT- 4d Et?ps. '!hﬂ‘n finish-sand the entire table.
f.‘ ; x 14z e e :m g;:ff t" UTTERIN 1 COMMON NAIL glm atack cloth and apply two coats
I 7 Mox 2 = 25 pine fleg] o ' ‘

L] EEivemumewean oo sommmu ' | | Begin e sola modules by cuting te
il i el A i e V- ! L bottom, sides, back and top. Then assem-
M 2 3ax2 x5 pne(eal siop) TN 18—, | 34 x g+ | Dle them with 8d finishing nails and glue.
g 2; mﬂfg '_::mnw Check for square and allow to dry over-
A A s g 5% Pk 3 ot ncne 10-3ize- aeid

"M S @ trim pieces 1o size and na

L Pt I e them to the plywood with 4d finishing
T 6 Wdia dowsl plug EL‘Y:H.IUEE:DSE;AF nails. Sand all joints smooth and stain the
SRt e Irim 1o either match or contrast with the

Bl Satin-dinish varnish. color of the paneling facing. Carefully

HINGE-O LEAF-&

STOP-M

TABLE TOP:B

GATE- LEG
ASSEMBLY

UPPER

T 1

TABLE
RAL-J

SIDE VIEW

//" “CLEAT-L pr=—direty
~STILE-E l{ 3
=~ HINGE-P | -l ]
a

"1 LOWER FOOT-D
PIVOT  TABLE \
UPFER RAIL-K LEG:F  RalLG 3;:"-1::_5}:?
x 8w 15
"~ LEG-I LOWER RAIL-H SIDE-C HALF LAP
EXPLODED VIEW BOTTOM VIEW
YAt - + . 14 § 14" 8§ a3
r | X ‘;:L_V’?’ﬁ : A G
—--- £
LA - Ja S '?fj;, - SN TN,
’ A A / 12" e -‘{ e
=ES{T ] BORE2E"DIA. il
p;’ﬂf_ 1-\_?"3\ e PLUG HOLE, M = * ¥ i
NN THEN BORE 5 Juilg
i N 4~ PILOT HOLE FOR
; i S NO. 10 FH SCREW La L e e
DETAIL 2 DETAIL 3 DETAIL 4 DETAIL S STOP-M
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apply, to the trim only, two coats of satin-
finish wamnish,

Cut the paneling to fit precisely within
the confines of the trim and glue it to the
plywood with panel adhesive. Cut these
paneis so the vertical kerls on the finished
surface will be uniform.

Next, cut the drawer parts to size, tack-

MATERIALS LIST—OTTOMAN MODULE
Sire and descriplion (use)

¥ o EVe o« B3V plywood (top, botiom)
B = 113 = EEE plywood (side)

By o By x 247 phea (3o m)

3w By w1307 pine (cotmed trim)

La x 13% = 2% paneling (side facing)
4= 24 P47 tagh-dansity loam

2 84, yards fabric

: Stain, satin-finish vamish,

Emmmnnn}f
ﬂ#-ﬁ-‘l#“f

nail them logether and test-fit the drawer.
There should be Y4 in. clearance on each
side and on the top. When satisfied,
disassemble and cut the drawer-pull
notch, then reassemble the drawer with 6d
finishing nails and glue. Check for square,

Gluae the paneling to the drawer front
and, when it's dry, carefully cul the draw-
er-pull noteh in the paneling, using a cop-
ing saw. Next, cut the foam cushion to
size and cover it with fabrc. Sew a zipper
into the fabric s0 it can be removed for
cleaning. Make the back cushions in the
same way. The oftoman is constructed
like the sola modules. However, it does
not have a drawer. 2]

MATERIALS LIST—S0FA MODULE

No. Sizs end cescription (usa)

2 Ya w 23 = 23145 plywood (top and battom)
2 B4 113 % 23 plywood (side)

1 daow 113 x 22 phywood (back)

1 T = M3 = 200 plywood [orawet

o 1M = 23V piywood [drawer side)

T w110 = 20947 pywood (drawer front,
back}

3a = 1% » 24° pina (kronl top trim)

3a = ¥ = 12°%" ping (irgnt cormar tam)

Y = Y o= F3'a" pine {top side trm)

3 o« ¥ = 4" pine (lop back trim)

Bu = W W 20 pined (Trgnd Bolioen trm)

3 = M= 13%° ping (bach cormee tim)

Y ox 13% 2 22 panaling (back, side)

ta w1156 o 21%0° paneling (drawes

=Gl 3 == s B3 B} =

Emcng)
3 No. 10 m screw [deawer siop)
4 = 24 « 24" high-density toam
2 3. yois. Tabric
Milgc.: Stain, satin-limish vamiah,

OPOo EFTrES=-Ig TMmm unmri
e

DRAWER OFENING
DRM’A‘E'B.-I 15/8 x 21-3/4 x 22.3'4" DEEP

ADJUST DRAWER DEFTH WITHPARTIALLY ORIVEN smm’s u

i
i
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METAL ORIP EDGE

APFLIED OVER

L FELT “ALONG
ROOF RAKE

SELF-SEALING
ADHESIVE

B i,
u t

FuLL ETRIp ——
MINDS. FIRST. TAS \

A

WITH FULL STRIP MINUS
12 TAB

How to
repair and reshingle
your roof

. "
™
START SECOND COURSE ' —\

T avERLAR
-

PROTRUDING
NAILHEAD

ROTTED QR WARPED
ADDF SHEATHING

METAL DRIP EDGE
APPLIED UMDER FELT
ALONG EAVE

STARTER STRIF
FULL SHINGLE INVERTED

START FIRST COURSE WITH FULL STRIP

SHINGLES ARE THREE-TAB., SQUARE, BUTT STHIFS;
CENTER CUTOUTS QVER THE TABS IN THE COURSE BELOW

Hew roofing work is under way on left side of this roof. Right side shows all the telitale signs of roof in desperaste need of repair.

Reshingling alone may

not be enough. Here's how
to fix your roof—from
rafters to shingles.

ow that the country has survived
the fiercest cold spell of the 20th
century, homeowners can step outside
to laarn just how much the mean winter
may have cost in terms of damage 1o
the house.
Mot unusual is damage to the roof:
Using a ladder, or a pair of binoculars

130  POPULAR MECHANICS

if you don't care for height, check your
roof early this spring for signs such as:
B Torn or loose shingles.

B Worn shingles—granules are off and
the asphalt below shows through.

B A crooked ridge, which may indicate
serious sheathing problems.

B Soft spots in the rool. These can
usually be spotted because the shin-
gles will tear away easily from rotted
sheathing In a wind storm,

B Other signs that your home prob-
ably needs a rool overhaul Include
shingles that are curled and blistered,
protruding nallheads and worn or torn

shingles on the roof's ridges or in the
valleys.

One typical homeowner saved more
than $1,000 by repairing the roof
himself, with help from a few friends.
Estimates of having the job done by
protessionals for the moderately sized,
two-story frame house with relatively
uncomplicated roof (shown here) ranged
from $1,600 to $2,000, Materials costs,
including new CDX decking, felt, nails
and shingles, totaled less than $600.

The roof was 37 years old and badly
in need of repair, including the roof
deck and two rafters. Fiberglass-based




PARTS OF A ROOF
RIDGE VALLEY RAKE
!
IRl
4 T
4 "
HIF EANVE DORMER

Flintkote shingles by Gem Star Bullding
Materials Co. were selected for their fire
resistance, 20-year limited warranty and
economy based on cosi-per-year ser-
vice.

Compared with conventional asphall
shingles, fiberglass shingles, in general,
require 30 percent less asphalt (an
expensive oll derivative) to make, Tha
nonwoven fiberglass mat of the shingle
used is made from PPG's fiberglass
chopped strand. Such fiberglass-based
shingles carry class-A fire and wind rat-
ings from Underwriters Laboratories,
compared to a class-C fire rating held by
most felt-based shingles.

Gathering repair materials

To determine the number of shingles
needed to cover a rool, calculate the total
square footage to be covered, add 10 par-
cent for error and waste, then divide by
100. This determines the number of
“squares” of shingies required. Shingles
are sold by the square (one square cov-
ers 100 sq. ft. of roof surface). A typical
1.000-sq.-#. roof would require 11
squares.

In addition to shingles, other roofing
materials that you'll need include 15-b.
roofing felt (tarpaper) in rolls to cover the
deck and serve as a base for shingles
{one roll for every four squares of shin-
gles); metal drip edge (if your roof doesn't
already have it); hot-dipped galvanized
1%- 1o 1%-in. 11- or 12-gauge roofing
nails with #&-in. heads (plan 2V& pounds of
nails per squara) and one 10 two gallons
of black plastic roofing cement for water-
proofing and flashing. You should also
use save flashing if you live in a region
subject to severe winlers; this is 50-Ib.
smooth-roll roofing, or 80-b. mineral-sur-
faced roll roofing at least 36 in. wide.

For tools, you'll need at least one sturdy
ladder—Itwo il you want to support a
plank platform—Iladder jacks, powdered
chalk and chalkline, carpanter's apron,
utility knife, 25- or 50-fi. lape measure,
ripping bar, circular and sabre saws, ham-
mer, square shovel (spade), framing
square and two B-ft.-long 2 6 planks with
roof brackets for on-the-roof work area.

Working on a roof requires careful
attention to safety. Sneakers or soft-soled
shoes provide the best fooling. Hard-
soled shoes are glippery and can damage
shingles. You should also consider wear-
ing a safety rope or hamess secured to an

immovable object on the other side of the
roof.
Weather is an importanl factor, 100,
Don't work on a roof that is wet, frosty or
too hot. Do work in good Hlumination,
Although experienced roolers work
with only one ladder, it is easler for home-
owners fo use a plastiorm supported
between two ladders or on ladder jacks,
The ladder should rest on flat ground and
be extended about 3 ft, above the roof's

™ PR e
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are curling, pesling and shedding granules.
The brittie corners are breaking off.

Overage shingles on this 37-year-old roaf  The deck sheathing and a pair of rafters are
warped and rotting. This produces readily

eave 50 you'll have a handhold as you
step from ladder to roof (or vice versa) in
an erect position. Itis also recommended
that ladders be tied to a fixed support,
such as chimney or Interior radiator, to
prevent lateral sliding. If you'ra using a
matal ladder, make sure it's kept clear of
overhead electrical wires at aif times.
When walking on the roof, move slowly
and maintain continual awareness of

(Ploase furn o page 132)

Tyl

visible bends and bows In the roof.

N

e

Pry all the rotled sreas of the sheathing Inareas where the sheathing is still service-

loose with a crowbar, These large sections
of damaged roof must be removed.

able, almply remove the damaged shingles
with either a flat shovel or spade.

After sll damaged shesthing has been
The two warped and twisted rafters should removed, maasure area to be covered cane-
be removed and replaced with new ones. fully, 8o new panels are cut for neat fit.

APRIL 1982
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Carefully measure and cut the decking to
custom-fit around the soll stacks, protuber-
ances and other openings In the roof.

Plywood sheathing should be Installed with
ita face grain perpsndicular to the rafters.
End joints are centered over the rafters.

ders should be long enough to
axtend 3 . above the edge of the roof. in
the photo, the next-to-last decking panel Is
sttached. The decking panels are stag-
gered to avold long vertical seams.

g8

The starter strip is & row of inverted shin-
glea which ls covered by the first course of
shingles, The starter strip seals the first
shingle courae,

where its edges are at all times. Keep the
area as free from tools or shingle stacks
as possible. When walking uphill, your
weight should be on your heels. Con-
varsaly, when you are walking downbhill,

INSTALLING A METAL DRIP EDGE
ROOF

UNDERLAYRENT 100
15.L8 FELT SHEA THING
DRIP
EDGE -

3 METAL ORIP
MAX, EDGE
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Next, lay 15-lb. asphalt-satursted roofing
felt. Apply drip edge under the felt along
eaves; over the felt along the rake.

An in-process photo of ahingling job shows
threa courses in place and a fourth course
in progress. Note that drips (tab cutouts)
ara staggerad In adjoining courses.

put your welgh! on the balls of your feet,

Provide for the safety of those below
you. Keep children and curious adults
away from the area near the house by
roping It off, if necassary. And there Is
always a chance that your hammer or
another tool will slio from your grasp and
slide off the roof.

Preparing the roof

It is possible to reroof 2 home In two
weekeands, it's bestto do half ofthe roof In
one weekend. In renewing a rool, you
need not ramove old shingles in all casas.
New ones can be applied over almost any
type of existing roofing. The exceplions
are brittle tile and slate shingles which
must be removed. In cases where old

Snap chalklines a1 measured Intervals to
guide you In applying the shingles. Mark
§% in. from the sdge of the rake; then snap
lines vertically at 6-in. intervals. Snap horl-
zontal lines every 5 in. paraliel to both the
ridge and the eave.

shingles do need removal, however, a
flat-faced coal shovel, or spade, will do
the job. Rotted decking can be pried off
with a crowbar or ripping bar.

The deck wood was rotted and warped
on the rool shown. Before applying the
new deck, it was also necessary to
replace two badly twisted rafters.

In cases where new shingles can be
installed over existing ones, remove all
loose nails, drive In protruding nails and

WEAVING SHINGLES IN A CLOSED VALLEY
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smooth down slightly curled or bent shin-
gles.
The start of a good roofing job depends
on a sound deck. Well-seasoned plywood
or roof sheathing that is free from knots
and resinous areas is the premium mate-
rial at & premium price. However, on this
roof, 'ein., CDX (unsanded, exterior
sheathing grade) plywood was used al
considerably less cost. When you apply
decking, stagger the panels to ayoid any
long vertical seams from top to bottom of
the roof.

i your roo! doesn't have metal drip
edges, now is the time to install them (zee
drawing, page 132). Space the nails 8 to
10 in. apart and close to the inner edge.
Apply drip edges along the eaves before
applying the falt underlayment; install the
drip edge at the rake after laying the
underiayment.

Applying 15-1b, felt underlaymeant over
the new deck |s the next step. Use a lape
measure and chalkline to ensure a
straight Installation. Use an ample num-
ber of roofing nails or staples to secure
the fell. Make certain each layer of felt

(Freass han (o page T34)

18LB, ASPHALT
SATURATED FELT

CUT SHINGLE TO
FIT ARDUND 5T AGH:

INSTALL FLAMGE: FLANGE,
APFLY PLASTIC AOLL ROOFING OR
ROOF CEMENT A0 A LLIBINUM

WHERE F LANGE

“HLAY EoiLo MG
COURSE OVER
FLANGE; AFPLY
MORE CEMENT
AROUND BTACK..

~Z

o

:

You should use a sabre saw to cut holes
through the underlayment and the decking
that's needad for thae ventilalors.

Saal the flanges on the vents and around
chimneys thoroughly, using black plastic
roofing cement In a cartridge-type gun.

You may have to trim shinglea abutting
vents and such. Nall as possible. Set shin-
gle; cover the nailheads with cement.

o

WIDTH OF
CHIMMNEY

T i I
\'I‘
BINGLE-PIECE

BASE FLASHING
FATTERN FOR
UPPER AND

LOWER SIDES

— e —

ROOF CEMENT

FLASHING

SHINGLING
AROUND A
CHIMMEY

Here the final course of shingles |s be-
ing applied to the first aide of the roof.

PSR J'}{-
The Boston ridge ia the moat commonly
used type of ridge cover. it's made of one-

third pleces of ghingle, lapped 5 10 6 In. for
double coverage, and blind-nalled.

APRIL 1982

133



‘82 HOME IDEAS GUIDE—

WATER Flll (Continged froim page 133)
’ ’ averlaps the preceding one by 4 to 6 in,
MNext, snap chalklines 10 aid shingle
y - alignment. Begin applying shingles from

B - the putside edge of the rool (rake) and
o, _ work toward dormers or valleys. In case
' i R - of hips, start al the cenler and work

: o toward the edges.

: With asphall shingles the lirst course is
doubled; the usual practice is to install the
first layer's tab edge toward tha ridge. (On
new decking. a course of wood shingles
should go on, along the eave, belore the
starter course. ) The first course of shingles
should extend over the eave 2 to % in.
to ensure watar runoff into the gutters.

Start the first regular course with a full
shingle over the starter strip. Read the
recommended nailing procedure on the
shingle packaging. With three-tab,
square butt shingles. cut hall a tab (6 in.)
off the first shingle In the second course.
Fasten all shingles, leaving about 5 in. of
the preceding course visible. Cut a full tab
off the first shingle in the third course.
Continue the shingle pattern to the ridge.
{Note: For two-tab and no-cut shingles,
use a 9-in. offset instead of a 6-in. offsat. If
you use larger, metrically sized shingles,
make adjusiments.)

Hammer nails 1 in. from each edge and

. s four nail
The new Waterbug™ porshinle. rve el irahi ot
At only 9 Ibs., put lightweight, water | oice” :.ﬁ“;ﬁ;‘.: mlg‘“a"’_ar-.ns:’;:Lﬁnslfh:
head into matarial. nt shin-
pumplng power wherever yeu wum It o e b W aond

niext o the previously laid shingle.

One method of shingling a valley (an
internal angle where two sloped rools
meel) is to lay shingles over a sheet o
minimum 55-ib, roll roofing, and apply
shingles to both roof areas al once, weav-
ing each course in turn over the valley
(see drawing, page 132). Prass the shin-
gles tightly into the valley and nail them &
in. from the valley centerling. Locate two
nails at the end of each sirip,

Al vent pipes, apply shingles up to the

At last, a high-performance, gaS-PGWBr&d ;:-urnp f(}r pipe (see drawing, page 133). Cut a hole
homeowners. The reliable, portable Waterbug™ Pump in the next shingle to go over the pipe. Set
handles a wide range of water-moving chores with the shingle in black plastic cement. Cut
ease. Around your home. Around the pool. Dockside. and place a flashing flange or mineral-
Watering lawns or gardens. Dewatering basements. surtaced roofing on metal over the shingle
Washing outdoor surfaces. Emergencies. Whatever the i AV P8 991 1 T pRaaC cament
job, Waterbug is a great new idea in pumps. FisgirSaiade shegy diadol etz

With a 1350 gallons-per-hour capacity, Waterbu mp? manufacturers provide specially
comes complete with couplings, adapters and 12 feet of

cut shingles for hips and ridges (the lop

1" suction hose with strainer. Discharge is through a edge of the roof), However, you can trim
standard garden hose. _ them yourself (last photo, page 133).
For the name of your nearest Waterbug dealer, write Before installing shingles over a hip or
to Homelite Waterbug, Dept. A82, PO. Box 7047, ridge, bend them in hall lengthwise.
Charlotte, N.C. 28217 Beginning at the bottom of a hip, or at one

m m o #g? end of a ridge, apply the shingles over the
IS P e hip or ridge, leaving a 5-in. exposure. Use
i ?"ﬁﬁ add a2 1 only two nails, However, after nailing the
HOMELITE [EILEN last piece with aluminum nails, cover the

Hormalite Division of Textron Ine nallheads with roof cemeant, ™
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he majority of residential roofs in the United

States (about 70 percent) are covered with
either asphall or fiberglass shingles. These
materials are relatively low in cost, easy to apply.
and usually last for 20 to 25 years.

But as the chart on the following pages shows,
the selection of materials for a house roof is a big
one. Some, at a high initial cost, could have a
longer expected life than the house. There are
even reports that vinyl shingles may soon be on
sale. This is essentially the same vinyl used now
for siding.

Two of the latest advances in roofing materials
are fabrication of shingies from long-lasting cop-
per sheet and shaping of fiberglass roofing mat to
resemble a tile shingle. Two companies are listed
below as makers of copper shingles. Write o Lun-
day-Thagard about tile-look fiberglass units.

When reroofing, use the "Rule of Two.” That is,
when a roof has been reroofed once over the orig-

Complete
guide to materials
and installation

inal shingles and needs a second reroofing job,
the old material—all of it—must come off the
sheathing. Otherwise, the strain on the framing
will be too great.

Reference is made in the chart to making an
existing roof smooth before applying a new roof.
This means you should fill spaces where roofing is
missing and level spots that are buckled.

Use heavier materials or metal sheet locked at
the seam for pitches between %42 and %42, (see
chart footnote) or select graveled-in, built-up roof-
ing—good for roofs from fiat to 342

As the do-it-yourself roofing story on page 130
indicates, many people are taking the rocfing job
into their own hands; some are tackling wood and
matal shingle jobs, even tile and slate. Along with
tha increase in owner-completed roofs has come
arise in accidents. Make sure you use ample safe-
ty precautions, and think twice before tackling the
roof of a three-story house. ™

SOURCE LIST—ROOFING MATERIALS

Asphah shinglea—Bird & Son Inc., East Wal-
pole, Mass 02032, Celotex Com., Box
220802, Tampa. Fla 33622 CertainTeed
Corp., Bax 880, Valay Forge, Pa 19482,
Flantkote Bullding Products, 580 Decxer Dr.,
Irving, Tax, 75062, GAF Corp,, 140 West 5181
St.. New York, N.Y. 10020; Georgia-Pacilic
Corp., SO0 Southwest 5ih Ave., Portiand,
Ora. 97204; Lunciay-Thagard Od Co., Box
1519, South Gate, Call. 50280; Masonite
Com., Roofing Ditv., 2500 East Roosevel
R, Lt Rock, Ark, T2203.; Masonite, Roat-
ing Div., Béx 300, Mariaian, Misa. 3w,
Linited States Gypsum Co., 101 South Wack-
gr Or., Chicage, lll. 0608,

Flberglaas shinglea—All companies iisted
wnder asphalt shingles plus Johns-Manvilie
Roofing Div., The Manville Co.. Ken-Caryl
Ranch, Denver, Colo. 80217

Wood shingles/shakes—More than 500 mills
turn oul cedar shingles and ahakes. Mos! are
smal end regignal in distribution. For more
information, contact the trade association
hal represents them: Fed Cedar Shingle &
Hangsplit Shake Buresu, 515 116th Ave,

M.E., Suite 275, Ballewvue, Wash. 38004

Clay tlie—Architectural Engineading Products
Co., Box B1664, San Diego, Calil. 92138;
Ludowici-Celadon Ca., 201 North Talman
Ave., Chicago, l. 60612; Lunday-Thagard
il Co. (see asphall shinglas), Pacihc Clay
Bullding Products, 9500 South MNorwalk
Bilvd., Sania Fe Sprnga, Calif. 20670; San
Vaile Tie King Ing, 1717 North Highland
Ave,, Los Angeles, Calif. 90028,

Siate—Buckingham-Yirginia Slate Corp., 4110
Fitzhugh Ave., Rachmond, ¥a. 23230, Ever-
Grivit Shate Co. v 34 Noan 51, Granvilks,
N.Y. 12832; Riging & Netson State Co., West
Pawiel. W 05775,

Aluminum shingle'shapes—Alcoa Building
Products Inc, 2 Allsghany Conter, Sutie
1200, Piltsburgh. Pa. 15212; Alumax Builg-
ing Progucts, Box 5350, Riverside, Calil
82517, Architectural Engineering Products
Inc., Box 81664, San Disgo, Call. 82138,
Reynolds Metals Co., Box 27003, Richmond,
Va. ZaxE1

Steal shingles'shapss— Architaciural Engl-
nearing Products Inc. (see clay tile); Klauer

Mig. Co.. Bax 59, Dubuque, lowa 52001
Coppav  shingles'shakes—Berridge Manu-
facturing Co., 1720 Maury, Houston, Tex
TP026; Zappone Manufacturing Co.. 2028
Pittsburgh M., Spokang, Wash, §9207,
Mineral fiber Supradur Mig. Corp.,
122 East 42nd 51, New York, NY. 10017
Roll roofing—[(see addresses listed undar
asphalt shingles): Bid & Son; CertainTeed
Caorp: Flintkots Co; GAF Corp; Lunday-Tha-
gard Oif Co; Masonits, Roofing Div, (Miss.)
Bullt-up roofing—Oweng-Coming Fiberglas
Cormp., Fibargias Tower, Toksso. Onio 43650
{except surlace gravel). No compansas make
all tha slemeants of a built-up roof. Local con-
tracions buy from sevaral sources, than apply
the fanishad product
Terne metal—(over stainless or sheel steall—
Follanstee Steal Corp., Suate 51, Follans-
bes. W, Va. 26037. Ohio Metal & Mig. Co.,
Bax 923, Dayton, Ohio 45401
Coppar shesl—Many companies produce
copper sheet For mone information, contact
thin Cioppat Development Assn., 405 Lewing-
ton Ave., New York, MY 10017
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A QUICK REFERENCE CHART

Approximais Cost Ingtalled Cost How Material Colors and
Par Sguare* Per Square* Is Soid Stylea
Asphalt £25 1o 540 540 1o 578 Threa 1o four Az sarih coiars, including
Shingles burafies par square,  Black and rear white, phis
ng depanding of near biue, Hedr preen, Soms
g il with variegated kones.
Flbgrglgs; B35 fo §40 840 fo §78 Three o four Saomewhal wider color selection
Shinales turfles par squan, than igr asphalt shingles
g depanding on Eone varagated tones, shake
waight. ioak,” plus one new barm-
Wood $54 o §7T0 $100 10 §17% Four bursfies per Madiiral wesod Cokr, wesihars
square. o vafous Jray shades. Bun
5"'“!'“ ends sinigh, curved, angled.
Wood 5510 570 §110wm 51 7S Four to T Matursd wood color, wadthers
Shakes bundies per SquUan, o vanous wood shades,
i dapending on but
thugkriegs, waighd
CII'I 5190 10 5208 §250 10 $500 Treros fo four Eifemarnt afe Pt torisd COpUEAT,
Tile BQuarss par palied, mast comparnes will CLEm-
Ml b dedivarad make color Tile to your
18 3k O puciked Up spacificatons, St'es: il
oy thucke, barrel masion, Spanish
Siate 5225 1 5375 $E50 10 $1,200 By the square on Buack, gray. gray-bius, gray-
jpalie?, deltvered " , purple— all
0 st o pcked nabysl oolors. Smgoth of rough
L by ruack, purace.
Aluminum 580 10 §178 $150 10 5300 Bousd bry the Esght 15 12 colors, plust whits.
gUEry Formed ms shingle, shake,
Shingies Soanish Nk, miasion te.
Steel §100 w0 $160 B240 10 5300 By rha carion, Eight to 12 cotors, plus white.
shiﬂﬂtﬁs Fonmes as Ih|l'ﬂl, ke,
Spanigh tie, mizalon tie,
Copp-r 5300 1o 3500 380 10 $500 One 1o two canone Copper cosor waathers o light
smnni“ PrOBN, TGS GREDn, brown,
dapending on syle,  depending on age, mir quaity
waig il Vinoig o
COppar sUrBce vailnha
Mineral- B0 o $ATE 80 o §275 Five o 10 bundias Rad, becwn, grean, gray. phus
fiber PBT BOQuUArS, whils, biack Sewern shapas,
depending on slatm, wood-shaks textures
Shingles weighi
Roll 510 o 826 HO 0§55 Ona roll per square Black, pius & limied selection
Roofi : i of colers, Smaath, mineml-
ng about 90 lod. surteced shests.
Mhirsrad-sairTarasd.;
o nofla pBe
BQUAre
Built-up e $85 to $100 — Black, of Godors gheen surlace
bty minaral granuies., mouding
Roofing whils marbla chips.
Tarne-meatal £150 io 3200 $450 10 $850 Cods 50" long, Hag spangied ok of gavanized
247 wide, waight Iroa At ol weldinars 1o
m over 70 ba. Or msdam gray
e, up o 20
steel .
Terne-meatal 5130 i 5180 $350 1o $800 g‘nn'i:luu, r;.:frm cianing
Sheet, over 70 1. O o yiu wigh, ot
sy gt
. up
sleel g
CQPPET £250 w $340 3400 1o §500 Ganermlly sald in Coppar ook weathers 1 Igh
Sheet rod-lormed pans, Qreen, Moss grean, eown
mpacly 1o install; depending on ags. air guality.
by the susre—
about 150 b,
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FOR ROOFING MATERIALS

Fire 'H'hd instalied Walght
Resintancs [yoars) Aesistance (Ibs. per squans) Quick Facts on Insiallstion

Gaood 1510 2% Good whan 30 o 345 Sex How o Aepair and Aeshingle Your Rool. page 130,
weal-gowen tabs
are wed,

Escatient 2010 25 Good when 210w 345 Sou How fo Asparr and Reshingle Your Rood. page 150,

Saal-town tabyg
are umed.

Flamrmabile, uniess 15 10 30 Good when 200 1o 250 Etengles may be bead oves ore existng course of ssphal, Sbergless or wood

chgTmcally raated appud shingles, or roll roaling. When el and huridity ans high, agply 1 = 4” Datiens
t0 root with 10 ce! wirfiow beneath shingles. Owes thal goes an owerlapping course of 15-10.
42 piteh o Lelt. dhert higles appied wih hot-Gpoed galviniied, stairless-slasl o¢
highert shevioum nails. Follow specilications of the maker or Fed Cadar Shingls &

Hangsplit Shake Bursaw. 515 11800 Ave. H.E. Suils 275, Bellevie, Wikh. B8004

Pammable, unless 25w 50 Good when 200 o 400 Folipw ngtnuctons giean abowe lor wood shingles

chamically roated appiad 1o moof

than good, with %12 of moro
pitch, for ¥na,

Sgiow industry
spacilcabons
Ercailant Up to 100 aa Excaen B0 to 1,600 O ronlng must be stepped 10 sheathing. Apply tie only ower solid-board or
ool individual plywnod sheathing. Because of ble wesghl, framing may require remiorcamen,
bhms may be Lay down two tayers o overlapping 304D, fell. Use hot-dipped gahanized nais
browen by i fasten files through prebored nai holes. Follow manuiscture:s s speciications
talling limia, ciozaly lor cave inwlaliahon, hle overlap, rdge.

Excailem 40 1o 100 as Ercallant 00 to &S50 Ok rocting sl ba sinpped 10 sheathing. Siale = Desl aophed ovee sobd

mol, depandng sheatheng. If5 alse good praclics |0 Appéy two phas of ovedapping 30-k.
on qualkty, folt. Use coppar roofing nads, two 1o sach prapurchnd siale (fou can use
Individual slates hot<pped galvanded ralls for cheapes slata), ITs best 10 apply coppar
may be broken fasung (16-01.). Foliow manuiaciuner's speciicabons for expasune and
by Talling limt cunng sixte

Excetbem 20 50 Ghnted wibven 35 by 65 Can ba appled cver one course of roaling, A mal surface & relatvedy
Eppied smooth and leval. Lay down one layer of overlapping 30-h. feil Use hot-dpped
b roald walh pavEMEed of luminum screw-shank nsds o fasien shinglaa, which, 1 most
phch ol 442 casas, imterdack with ore ancther. Foliow mamdacturer' s spacificabons for
oF more, irstaliation 8% eave, roge and rHerock sleps.

Encallnm 20w 50 Wy good when B eo 150 Can be wstafied over one pnor apghication of roofing, provided the surtoce
aprplied Yo rool i rettivaly smooth pod level. Lay down one ayer of overlagping 30-5. fell,
with ¥z pilch Lisn Pod-cipped galviwciend nails 1o faglen shinglet shapes, which, in mos Gages,
ar highe. imeioch. Follow manulacturers specifcations for inslalabon & eave

afwd fidge, &0d 1od imefock

Excelari Wt TS Wy good when 100 130 Car be mistalisd over one pror application of mofing, provided the surface
appied 1 roo I8 relalivaly emooth and level Lay down one layer ol averlenping 30-b, Feit
with 312 pitch Lisne copgar of SHoon bronze nals. Folow menulactesr's specilications for
of Righer. Ireialiabon at eaves and ndge. and lor irariock.

Excwilar 250 25 Excwllent 245 10 540 Heawviost lypw (540 Ibs. per pguare) may call lor stripping old mofing

Dererwiza, Wi can be appied et the previcus layer of roofing, providing
SLracs & SMOCth and kel Lay down ong e of 30-0. veriapping asphail-
salyrato Sxbwdios fed, with doubls coveragh ab eanves, which My need melsf
i ecdge. Lise Bd hot-dipped gahasniznd rool nails twer sxsiing rool, fing-bab
sty cvisr plywood deck—bwo nalds per shingie rough praciliad holss

Goog W15 Good 4% hg 110 Can be appled over one appscaton of oid roolng, provided surfece e

smooth and hved. Install matdl drp edge Al feke and eaves. Fasian starte
wirip Ov b laymes of 15-1, Talt 8 save. Foll out roofing, overspping Yo

pont whiade Tieabed surinos baging. Use asphalt coman eoomemsnded by the
masuibacturer o Lt rods

Excelar 10w 20 Encalipni 250 10 350 whan Applied owes Nt or neadty Bat roof, tealt-up materials are ueed over new

pmocth; 350 10 500 ool Feeoiling penerally cally for scraping o fop layer, laying down v

whr) g awihid. cowrse of hot . beits, Mooe taf &d thesh gramular Keping. Farshy, i e,
o iy o Blthough awer can pabeh ool with ook aspaltc cements

Engeitard g ta 100 Excallont 500 TS Exishrg ool mitenal must B removed, Panets are inslaliod only ower & laysr

of ceeriapging rosin pagar whch his Deen apphod 1o solid sheathing. 1F you
Wi w10 usd @ shael-metal brdke and are Gemdiar with ghisl-metal
labocason, you Sould kilow the maniBcterer s specihcatony for &
standard-seam [mosSl popuiar) of B baten samm rool. All hof@onial ssams
must e soidensd.

Excallar Up to 104, it Excallant B2 1o T8 WismAalion Bdvice IS Te same B8 hal given sbove for 18me over slaninss

Pginiiimed with sbeml.
B o
rRCoating
of pairil
Escallem Ug 10 700 Excellent 125 o 155 Existing rood mutenal mus: e rmoved. Pansls ans applied only Ower sohd

“Rogfing term for 100 3q, ft. Roo! aree of average one-story housa is about
2,000 5q. K. (20 squares); of average wo-siory house, aboul 14 1o 15 squares,
thnghs of moal. A %4y pich indicabes ol fbes 47 for sach 127 Méasursd on
the hofzonial hosiy red cadar SoMme Cyprass, redwond and white cedar

sheafting, attar fha ater has bean coversd with 3 leyes ol oVeraDEng ros
paper, plus & layer of 15, lelt. As weh leme, standing-seam or baflen-
BEAT (NSElAlon requines axpenance . sheal-matal fabrcation
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{ you have one of those gas water heal-
ars that bubble and pop and make all
sorts of other noises, you may be sur-
prised 1o know you are not alone, When
these raucous sounds began coming
from my heater, | called Barry Head, a
service manager for one of the largest
manufacturers of water heaters in the
country. He quoted from his company's
manual: “Certaln mineral deposits in the
water will form a scale on the inside of the
tank that traps minute amounts of mois-
ture. Heat of operation changes these
small trapped amounts of moisture to
steam, and the pressures, thus devel-
oped, cause the rumbling and pounding
noise. "In addition to being very annoying
[the noise], accumulation of sediment and
mineral deposits in the bottom of the tank
can shorten the life of the heater appre-
ciably, since il interferes with heat trans-
fer.”

Head advised me to dislodge and flush
sediment through the drain-cock outiet by
using a sedimant cleaner. You can see in
the drawing at right that a cleaner can be
made easily from a few pieces of copper
tubing, a little solder and connecting parts
commonly available at hardware stores.
The most important leature of the cleaner
i5 the narrow slit in the end of the probe
tube. After sealing the end of the Iube with
a plug and solder, use a hacksaw to cuta
clean siit, as shown. The water “jet”
formed by this slit concentrates the force
of the water pressure.

Touse your cleaner, follow these steps:
1. Turn off gas; 2. Turmn off cold-water sup-
ply at valve on top of tank; 3. Open drain
valve lo drain tank; 4. Open a few hot-
water valves in house fo preven! nega-
tive-pressure buildup; 5. When emply,
remove drain cock from tank and inser
close nipple and a basin tee as shown,

A second close nipple can also be used
to attach a draining garden hose 1o the
basin tee. If arranged as shown in the top
drawing, most of the sediment can be
flushed into the hose for easy disposal.
The pan collects any flush water gushing
from the probe hole.—John E. Gaynor

 Make this
sediment cieaner for your
hot-water tank

—_

GASBURNER
CHAMBER

WATER JET

THROUGH GaRD
HOSE

o
SEDIMENT OUT

T

EN

- TANE

HOTWATER

SEDIMENT COLLECTED
ON DOME

/Emn TEEON |

BAABLCOCK /"
OUTLET
/ e
,—"J/ / -
e Y= ] 1111

CLOSE NIPPLE

PAN FOR ODVERALIN
FROM TER

COPPER
TUBE
V2 0.0« 4

PROBE ICOPPER TUBE
147 0.0 % 307)

DETAIL OF BEDIMENT CLEANER

MALE EN[D
OF HOSE

m k1 \‘\
)
CONMECTOR

L FEMALE END
OF VALVE

Sediment-cleaner paris are avallable In
mosi hardware stores. Usa coppar tubing
for the probe: It can be soldered and beni
easily for maneuvering over the dome-

shaped tank bottomn. The siit at the probe
end is critical. t concentrates water into a
powerful jel. Include a shutoff veive to save
trips 1o the water supply.

Attach drainage garden hose (left) to lower
basin-tée outlet with second close nipple
and coupling. Most flush waledr can be
drained directly into a basement drain.
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to cut flush water gushing through hole.
Use a pan as shown, because some water
will escape as probe s maneuvered.

Biock the praba hole with & sponges or cloth

TR L
y! t:lin I H‘.J' & -

This much sadiment was flushad from my
tank in spproximately 1'% hours using
sbout 50 to 60 gallons of water. The amount
of sediment varies with water hardness.



RE s Check Your Car’s Entire

o Mgt

oeh® Electrical System in Seconds!

CAR COMPUTER

Eanery * Alternator & Regulator + Carburetor  Ignition
The Only Car Accessory Detroit Left Out!

Have no more fears of being stranded because your car battery is 15
dead. With our solid state Car Computer you can test the condition

of your battery yourself, in seconds, at any time, even if you've
never changed a flat tire. Simply plug this pocket-sized
“brain” into your car’s cigarette lighter and you'll get in-
stant readout as to the condition of your entire electri-
cal system: battery (weak or strong). alternator,
regulator, carburetor and igni-
tion. Major auto com-

ONLY

LED readouts. No me-
chanical parts to cause
trouble. You never have
to rely on unreliable me-
chanics again. With our
Car Computer you know if
you really do need a charge
or a car battery; and you'll know
it conveniently in advance. Stores
compactly in your glove compart-
ment. ldeal for cars, vans, campers, trucks.

Tech/Direct, Dept. TMMm21

FR E E FRE E I 2105 Lakeland Ave.

Map Lite Mystery Gift | Ronkonkoma, N.Y. 11779

Gentlemen: Enclosed please find
Th.t" rlﬂhﬂ lt" II'I'IIIII-'I!. hu' 'Iﬂ.l'l- Yﬂl.l gﬂt I my check or money order for
both FREE with every order! $12.95 plus $1.50 p&h. NY. & Ct.
== o residents add sales tax. Please
rush my Car Computer with my
I FREE map lite and my FREE
I mystery gift. now! | must be com-
pletely satisfied for the next 5
I years or | can return it for a
prompt refund of my purchase
I price.

fied with the way Car Computer
checks your entire electrical sys-
tem or send it back anytime in
the next 5 years for a prompt re-
fund of your purchase price.

© 1982 Consumer Tachaology, Inc.
1105 Lakeland Ave., Ronkonkoma, W.Y. 11779

Instant L.E.D. Readouts!

L k-“ '
With your Car Computer comes a powerful
little lamp for reading |'|r'|:Fi. Ghlm ad- ACT NOW! Gﬂ' a FREE

panies have computers e i $1 2-95!

in their repair shops for 2

just this purpose. Now | Ama'-;}ng
you can have your very J-Year
own Analyzer, and it's all i 4 Moneyback
computerized with {1 Guarantee

>
You must be completely satis-

Amazing Electronic Brain

dresses, olc. Works on car battery. I1's a MYSTERY GIFT |ﬂ“'“f

raal convenlence. No more going miles

out of yoor way or risking accidents with worth up to Addess

sudden lurns hecause you misread a map 3

In dim llghl. Act now! This 2-in-1 bargain with each order City

[ Msmbar 5 Gramow o Commerss MAIL COUPON TODAY Enﬂﬂv_z_ EETPS——

h__——-—__—_——
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Entire faucet body s installed from above
sink. Plastic tubing (colled at right) con
nects directly to water-shutott valves.

screwdriver

ot

Insert one side of U-shaped tiebar assem-
bly In outside basin hole. Maneuver untii
Eama scraw comes up other outside hole,

.._‘ﬁﬂ

L

Put base plate over gasket and slide slotted
holes under screwhaads. Finger-tighten
screws, then draw tight with screwdriver.

Push flexible tubing through holes and sat
faucet flush on base plate. Fasten with
screw driven through pilate front.

140 POPULAR MECHANICS

Endufﬁrxlbhhﬂqnnﬂdlmdlriﬂn
compression fitting on shulolf valve.

his new faucet by Fillpro Div, of JH

Industries is unique in its mathod ol
instaliation and the mechanical means by
which water is tumed on and off,

Made of chromed zinc alloy, the entire
faucet body Instalis from above the sink
with the use of only a screwdriver, For
supply risers it utilizes two 20-in. long sec-
tions of flexible Tygon tubing (a plastic
matarial with embaddad polyestar cord
for reinforcement). This tubing connects
directly 1o the water shutoff valves under-
neath the sink through the compression
fittings on the top of the valves,

With this faucet, you'll never have to
replace washers or seals—because
there aren’t any. A remarkably simple
systen {shown in the drawing below)
opens and closes the water flow by the
action of a spring and cam-mounted han-
dle, It pinches the tubing 1o stop the flow
and allows the water to run through when
it Is raised. The tubing will withstand 840
p.s.i. of water pressure, which is about 14
times greater than the 60-p.s.1 pressure
typical of most household plumbing.

Endura is available at home centers
and hardware stores for $39.95; with a
pop-up drain assembly, it's $49.95. Made
by JH Industries, 980 Rancheros Dr., San
Marcos, Calil, 92069,

Handle opens and closes water flow by
pinching or releasing the flaxibla tubing. Mo
washers, seals or valves are used. Tubing
will withetand 840 p.s.l. of pressure.
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="Hel pme, Scotts!

= Mylawn fading
§ away before 4
ews If‘rﬂu re worried be(:ause

your lawn is losing its nice
-"" green color, the first step to take is to sit
— down and relax. Your lawn may simply
need a steady supply of nitrogen. _al
?’ Nitrogen restores your lawn's e
=— faded glory in 2 ways. It maintains &
a rich green, and it helps thicken 2 A
T . your lawn. A steady supply of 4l
— nitrogen on your lawn will b4
& help your problem fade away. i, s F 4

“-;.. WE CONTROL OUR d
—~¢ NITROGEN.
We make Turf
== Builder® fertilizer by
= A unigque process
= we developed. It pro-
= vides a controlled
~~ release nitrogen that
= feeds your lawn for
:—’ up to two steadily
green months. And
our nitrogen is safe,
50 it won't burn your -~
lawn when other fertilizers will. >
In fact, if you use Turf Builder every 2 months, . ——
4 times a year, your lawn will grow its best. And ;

you'll grow accustomed to a thick, green lawn. CALL US WHEN YOU CALL FOR HELP.

People call us from all over the country with all
kinds of questions about lawns. So don't hesitate at

all. Call our toll-free Hotline at 1-800-543-TURE *

Our lawn experts will come to your rescue with
knowledgeable answers and helpful information.
OUR SYSTEM GROWS BETTER LAWNS. %
Owr fertilizer, Hotline, and information services
are all part of the Scotts® System. We put it to- %

gether because the way we do business, we give you
L AW zem make. When you need help, we give you that, too. ==

T“l‘f B“]‘der mere than the best products we know how to
You'll have a better lawn

ST A with Scotts.

1962, O M. Scorr & Sons Uompan. All ogghts reservond, *In Cthio, Call 500 160 <801

F“

1
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PM’s mobile kitchen island
rolis where you want it

Kih‘:hen islands have long been
design lavorites of people fortu-
nate enough to have large kitlchens.
Such cabinets provide additional stor-
age and counter space at the center of
the room, while serving as an im-

Dewgn Lowma K Cowen. ASE), Aumsivong ot ndusires
Py ol pholp Frabk 5 Erfgo
Techncel 3 coninacion dftals Eugone Trarepsan

promptu gathering area for socializing
with family or house guests,

Now PM has laken this good idea
and made it belter. With help from
Ammstrong World Industries design-
ers, wa have crealed a movable kitch-
an island that acapts quickly to suil
work and decoraling needs. Because
all three cabinel sections are caster-

mounted and connected with hinges,
several differenl configuralions, as
well as room positions, are possible,
The unitincludes space for knives, flat-

P'..,-._t-.s. Furm o f'-fl-\_;:"."‘ Tddi

Aftractive roll-about kitchen island can
be painted with colors to customize it to
suit home-decorating requirements.
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MATERIALS LIST—BAR CABINET UNIT

ware, paper and canned goods, plus a
unique bar cabinet that lets you corral ice,
glasses and spirits in one spot.

Complete plans and how-to-build
instructions are presented on the follow-
ing pages.

Starting the job
Bafore cutting anything. study all of the
drawings carefully. There is nothing terri-
biy sophisticated about the woodworking
techniques employed here, but there are
many delails that you musl cbserve. The
[Plaasa turn (o page 146)

ICvOZE" nu—'xm-nr-unmr-s

n.-m.-n-.rn-....-u...-.-m..i

Bize and description (use) B 2 1Ve = 136 = 834" pine (end support]

Baow 3G = 35V plywood (Dack) T 1 1am = 3% = 8347 pine (cenier suppor)
Ja w0 12 = 345" plywood (side) W B w34 1047 ping lattice (glass divicler)
B = 12 4 36 Shywnod (lop) U2 4 o= 1% x 14" pine laftics (glass divider)
Y x 1158 = 35147 phywood [sheif) v 4  Shephard 2% Bl plate ball caster Mo 3380
by = 10T = 3514" plywood (botomj we 2 Consianting Mo. S5F14 Rap sty

Au o BB & 15 piywood (Rop dvider) X 1 Plasfie ik for ovedapping 14" doss

Wi ox @ = 1814° plywood (hottom dividar) ¥ 2 1ha dinger pull

Waow 11'We = 340" plywood [doar) F 1 1 = 3" cominuous hinga

Y= 3 ¥ 34T piywood (rail) AA™ 2 Constantne Mo. 211528 rip oip

¥ x 9% = 15 plywood (botika ahell) BB B 12" shall standand

By « §1% = 160" plywood {adustable shell CC 12 Shedl clips

Vo o 24 m 35" plywood {low kick) DD 2 Constantne Mo, 55F25 round magnetc calch
i o= M o= 307 aine (cleal) EE 12 1% No 8 M screws

T 15'%he w 1T plywood [sliding dooe) FF 2 Wl s 3ong porcelain khob

Ya w3 x S5 olywood (dividar) Milpc.: B Tinishing naila, gloe, wanesr e,

1w w3 s B pine (end suppor) "Shaephard Products ULE. Inc.. 203 Kerh S0, 51. Josaph, Mch.
e = 3 = SN pine (conter Supood) A8z

‘i % 3 = 1" prn Ieftion (glass divider]

**Constarting, 2050 Essichastor P, Brone, N.Y. 10461

BAR CABINET

INSTALL HINGE
ON FRONT EDGE

34w 13
NOTCH FOR
ETAY CLEARANCE

e

:&,ur ..’:l,.ﬁ:i--lr_r-; vz

NOTE 1-3/8 x 24" RABBET
NOTE 2-3/8 x /4~ DADO —
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e
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A o e e
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STAY CLEARANCI

. !

WINE-GLASS RACK

ISLAND IM CLOSED POSITION

e

i

e
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|
i
I
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e
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|
|
!
&

e
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BRANDY-GLASS RACK SIDE CROSS SECTION
MAGNETIC
CATCH
b = I |
Al
2 Bl /7
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CONTACT BUTTON

ROUND MAGNETIC
CATCH DETAIL
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Save $$$, have fun, do-it-yourself ' —

. . 1231 (| } i
= s oW and dn lt nght! 1323 List 524.95 | uﬂ%ﬂd{%{ﬁﬂm

List §10.95

The HOW-T0 BOOK CLUB T

shows you the way!

Select 6 exceptional books
for Only $2_9_5 (values to $138.65)

. 8 [1LISTRATED
Join Now, Get a Work Apron FREE! - " HANDEOOK OF
1374 1359 yaza | VUPHOLSTERY
* List $19.95 Lisl $19.95 List $17.95° k¥
e s =, o
THE COMVLETE Tha GIANT Bock OF 1172
;E-?Eﬁ’ffﬁ’fﬁ?i H List $15.95
| - i T
| ! TO
A B, Projec 8 . ;ﬂ%n YOUR OWN
= A-i.o-sr I ..-: 'I.ENQ_ 2 ey 'ﬂ?. (1%
*E -_ﬁ" & T
i 1 ¢ o !
[ i iy 30 PROJECTS
Pl . : e TO IMPROVE LR ke
L List $18.8% | % SYSTEM List $21.35 | "
T e 1261 i oy e & wEE Badd oD N
1 Lt $1.L0% 1 List $31,90 wﬁﬂfmrm
{ EFH-;"U'“‘;;W {2 vol. in 1) PROJECTS +ormeee
i !ﬂ'ﬁt:“ '-’“I:F 11780 | "."._._";._-'“-u:;.:-r
' STEREQuop  lboss |

it

1252

|
00"
List $14.95 List $16.95

Heavy-duty work apron
free when you join!

‘.....|. " The Complete

Ilandh:;nk of § List §19.95
Drafting

PRACTICAL

SHOE MMH

1268
Lizt $18.95

13432
List $17.95%

HOW-T0 BOOK CLUB
‘am Blue Ridge Summit, PA 17214

Please accept my membership in How-To Book Club and
send the 6 volumes circled below, plus my free work apron. I
understand the cost of the books selected is $2.95 (plus
shipping/handling). If not satisfied, | may return the books
wi ten dﬂ& withoul obligation and have my member-
ship cancalled. 1 agree to purchase 4 or more books &t re-
duced Club prices during the pext 12 months, and may

7 very good reasons to try =
|
[ |
|
[ |
[ |
resign any time theraafter. =
[ |
|
[ |
|
|
|
|
]

How-To Book Club
Blue Ridge Summit, PA 17214
* Reduced Member Prices. Save up to 75% on books sure to
increase your know-how

+ Satisfaction Guarantsed. All books returnable within 10
days without ohligation

» Club News Bullating. All about current selections —malins,
alternates, extras—plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
* “Automatic *, Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter-
nate selaction—or no books at all —we'll follow the instruc-
tjaﬁs you give on the raply form provided with every News
Bullatin

* Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qun!.lii; for discounts on many other volumes

= Bonus Specials. Teke advantage of sales, svents, and
added-value promotions

* Excepti Quality. All books are first-rate publisher's
editions, filled with useful, up-to-the-minute info

920 1087 1172 1178 1231 1252 1261 1268
1268 1283 1285 1291 1301 1302 1316 1323
1328 1342 1359 1365 1374 2087 2094 B434

MName Phona
Address
City
State Zip

[Walid for mew membars only. Porsign and Cansds add 20%) Phi-482
- O DR N R N N S A il




Listen to television

IN SIMULATED STEREO!
TELEDAPFTER® oasily connects to any TV
and plugs into the Auwe, Tapa, of Tuner input
ol any stared amplifier, TV and steréd can ba
any distance apart) All TV programs will
coma through your sisrso amplifier and
speakers, even Yideo Tape, or Cable TV
shows. Quality electronic circuilry assures
comact 10 o 50000 OHM Impadonce
matching, for full 50 1o 15,000 HZ Inquency
responsa, The matrix circuitry actually pro-
vides two channels of simulated stema. Total
chassis isolation means protection hor both
your sterea and TV. TELEDAPTER® s also

money back |f dissatisfied.

The TE-200 Teledapter

Plus £3.00 Shippin
:---- 'ﬂ'ﬂly 53'9.95 and Handiing “..
Taardur: Call sll iren

i thmﬂ 24 haars RHOADE/ !
§ o angisas L) MTMMTMI
g O Mustw Card 7 W13 F.0. Bax 1057 Dept. P B

§ Gt Columble TH 38401 §
[J——— {515 381-0001 H
Ilﬂﬂl -
H ]
H LM oo 1
b m === SEND FREE CATALOG mm===d

< SUNROOM

PRC T OA L "‘.
GLASS () =

" f""aul_*-ﬁ-q ;

o :
and PASSIVE SOLAR

GREENHOUSE

[J Mew Systern 3 - “Brookhaven™ model
[ Factory Insulated triple glazing

O GE Lexan® Shatterprool Panels

[l 0% Tax Credit & Siate Credits

Ll Lean-To, Free Stdg & Window units
[0 Curved Eave, Bronze Tone Finish
COLOR CATALOG and TAN CREDTT GUIDE: Enclose
31 o our catalog and prce s phes our guide 1o thee
Imies lederal and wiase passive slas tan cradioy el
mualfications. Al ke vippesd Freght Prepaud

SAMPLE WINDOW WIT: Enclose 35 o caiaiog and
tna guride above. plus actusl samphes of green bouse alam
bgrwy, 0 B Lesan® glagng. sssembly manaal and
heating guade

FOUR SEASONS
GREENHOUSES
910 Route 110, Dept. PH-204

Farmingdale, N.Y. 11735
Phone: (516) 694-4200

Dhv, Four Seasons Sabar Prodects, Comp
{Crstorm Bult & Stondand Siees)
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(Continued from page 14d)

layout of all the dadoes, rabbets and hali-
lapped joints must be precise, otherwisa,
the cabinet could be assembled out ol
square. If that happens, it will never open
and close properly.

I's bes! 1o use plywood thal is good on
both sides {A-A) for this project, because
many of the pans are visible from both
sides. It the additional cost of this grade is
prohibitive, use stock that's good on one
side only {A-D) and fill all surface voids on
the poor side. Also, try lo construct the
cases 5o that the poorer (D) surfaces face
dawn or in,

Center storage unit

To build the center storage unit, cut the
lop. back, botlom, sides, shelves and
dividers to size. Then lay out all the rab-
bels, dadoes and half-lapped |oints
shown in the drawing on page 143. Next,
glue and nail together the sides, top and
back, then Install the bottomn, foe kick (1)
and support cleat (J), Cheok the cabinet
for square.

It you've been careful cutting the parts
lo size—especially the back—1the cabl-
nel should ba squame and no adjustmen
will be necessary. However, |l the case is
slightly out of square, you must fornce (i.e.,
wrack) it until it's square and hold it that
way with tacked-on braces until the glue
dries. Leave the squared and braced cab-
inet clamped overnighl.

Preassemble the knife rack and draw-
ars as shown, then inser them inlo the
case. The seli-sticking nylon tape on each
side ol the drawer boltorm assures that the
drawers will slide easily withoul drawer
guides. {This nylon tape, called Nyl-O-
Tape, is available from The Woodwork-

MATERIALS LIST—CENTER UNIT
Mo, Size snd description (uss)
1 Waw 3%« 3547 plywoodd [hack)
2 B« 12 = 344 plywood (side}
a e 1w Illﬂ."pﬁmmmrp
1
3
1
L
1
F
1
1
1

g

Y v 13 « M piywood (1op)

Ty ow 100w 3507 plyweod (hod)

L ow 110w 1 TRA plywod (shell)

A o= 10%m = 35%4" plywood [bobiom)

Y ox 11% = 127 plywood (divicar)

B ox B4 = 114" plywood [divider)

By o 101840 & 160" plywood [dood)

By« Fha o 3407 plywood (loe Kick)

¥ = Ma o« M pne [Cheal]
DRAWER MNo. 1

Ba « 5Ty » THaa" phywood (ko)

Lo o« 5% = 103" plywood (side|

Lh o« 5% = Ble” plywood {back)

Y ow TiBhe w 0% plywood [bonom)
DRAWER Mo. 2

Ya « 57m = 163%4" plywood (frenl)

Ve s 5% = MRS phywood (sioe)

Y = e = 14%" plywood (bacx)

T e 10w 16T phewood (Domom)
KNIFE RACK

'f'--uﬂri""r'\l'ptliill.hfl:hckb

T = & w 7' v |nolched biock)

HARDWARE

4 Shepherd 207 fis purte ball caster No. 3380

1 1% = 16%" ondinuous hngs

2 1% = 35 corlinugus hinge

s

1

L—IpgmmogooOoar

Trx=
=

RN ] W

LN

Yac-dia, « Yalong porcelsn enod

Magnets calch with sirke

5 B Fnishing nads, glus, vaneer lape.
Wﬁdﬁmhualt 203 Karth 51 5t Joseph, Mich

!cﬂmnq T0 EZILE 2

ATE]

ALS LIST—END STORAGE UNIT

Size snd description [use]

B ¢ F3ha = 34" plywood [tack)

h = @ = 3% plywood (sidel

= 0F w47 plywood flop)

%- = 10% = 214" plywood (shefl

o= 100 « 23" plywood [Batiom)

By & 100 = 2% plywood (dividar)

¥a = 2 x 22 phywweood (bow kick)

¥a = 3a = TE punes (cleat)
DRAWER Mo, 3

e o= BT w10 plywooa (ot

Ve o= 54 = 107 peywood (side)

Vo ow BV 0 04" plywiod [hack)

e o= 10 = 106%" plywood (bofiom)
TILT-OUT B

Ya = 1858 = F2%" plywood {Iron)

‘o o BT = 210" plywood (bofiom)

g = 9% & 18%in" phyweood (wide)

e = Bl < 170" phewood (divider)

Yaoe 12 = 217 phywoos (bacx)
HARDWARE

Shephord 24" Nal plate bal caster Mo, B360

1% = 224" confmucs hinge

Yaodia ¢ 3 Hong porcalen knob

Magnetic calch with lrike

Sotow wya

S-hogm,

12 chain fout 1o lengih)

Constarmine Mo 55F2% round magnets caich

"M"i

a
=.l-.|- - R e 1 F R R

E1u5{:4mq OTOZE FE== :mmmﬂnmhg

rilhing nads, glus, wenesd Aps
Shuphﬂdpmus.lm 203 Mpeth S, Bt Joseph, Mech

'MIEMDEHMHB Bronx, NY. 1451

ers’' Slore, 21801 Industrial Blvd,, Rogers,
Minn. 55374, Il is approximately Y= In.
thick and is used on all the drawers in both
Ihe end and center slorage units.) This
lape also allows minor adjustments in the
up and down position of the drawer, rela-
tive 10 the drawer opening. If your drawer
is slightly out of square, place a double
thickness of tapa on the appropriale
side.

The stop points of the drawers can also
be adjusted. Simply turn the depth-adjust-
ment screws on the back of each drawer
until the drawer Ironl is properly aligned in
the closed position.

Cut the drop-down front panel to size
and attach it to the 1op edge of the toe kick
using a continuous hinge. Install the mag-
netic catch and contact plate for this door,
then finish-sand the antire unit. ending up
with 150-grit sandpaper. Remove the
dust with a brush and tack cloth.

End storage unit

There is one major difference between
the end slorage unil and the center unil
which can be seen on the side-sechon
view on page 143: The drawers and the
tilt-out bin on the end unil are recessed ¥
in. from the front edge of the cabinel case.
This recess is needed to provide clear-
ance for the drawer and bin pulls when
the two units are closed together.
Because ol this, be sure 1o use pulls
which project no mare than % In. from the
drawer and bin fronts.

Also note the blind shell dadoes on the
case sides of this unit. Cul these with a
dado head in your table saw or with a rout-
er using either of the following methods:
B Plow the dado all they way across the

{Pigase hwrn fo page 151)




Just Plant 'Em—Stake 'Em—Tie 'Em=Pick 'Em! See Them
Rocket Forth In A Cluster-Packed Pillar of Fruit

NOW! GIANT
MAN-HIGH

SO BIG AND JUICY~JUST A SINGLE SLICED-UP
BERRY TOPS AN ENTIRE BOWL OF CEREAL!

Vo ¥ —

FAed Rpcust Strampetey of fud TrAd8 nEme fg
Hecner Viriedy. deveinped oy Calil Univt ity
Plang Sceenligls ‘DJI’I* CIJI‘ And 0f Coursa
gl clasmi as¢ fRSEQ oA OPLIMUM Jrowing
candilions AR prdgrs shipped for progen
planting Hme in your ares

Yo, It's trusl Recently relsased by

Calif. University Plant Sciontists...An |

Incradibla der-hybrid th — Sa
simply 'I‘ﬂ::l"l a trellis, m“h'::- or Just Pass The CFJ’;::I?‘ e

side of your house...and be abasolutaly
amazed as you train it to ‘polevault’ high
a3 A man...loaded down with tesming
clusters of fruil... THIS VERY SEASONI

WHO EVER HEARD OF PICKING STRAWBERRIES
BY REACHINE DUT YOUR WINDOW
Hara's one of the most spectacular s:ghts in all
of nature. Guaranieed to bring traflic o a screech-
Ing halt in front of youwr house thiz very seasan!
As these wondrous “RED ROCKET" strawbearrias
. raar forth inte a man-high *berrv-lactory”, $im-
ply loaded with leaming bowlfuls of the most
meaty, sugar-packed tasle-reats you've avar sunk
& looth into. Why you'll pick ‘em by [he pintful this
vary summer—thanks to the mosl oJlragéous oul-
peuring of fruil imagingble

A LIVING STRAWBERRY WATERFALL! SIMPLY PLANT
THEM—ETAKE THEM—TRAIN THEM—TIE THEM—
SEE "EM Z0DM HIGH AS A MAN IN A SINGLE SEASON!

Yes, unlike regular strawparries that you grow
on the ground you simply piant these wonder
plants smack in the middle of any garden lence—
!mlliu—:_ldn al your house or garage—why gven
a drainpipe or a plaln old clothesling pole and
thrill to see them erupl in massve cascading
sprays of fruit llke a whole ‘sirawbesry farm”
marching up and down in waves of luscious fruit!

Can't you |ust ses the loocks of emazemenl on
your neighbors’ laces when you iwile them lo
dinner ., . and tell them o reach out of your din-
ing room window 10 pick their own luscious straw.
berry desser] right off the vine! And not some
skimpy little berries ., . . bul spgar-packed giants
50 HUGE AND MEATY, they're viftuwally impos-
siblé to circle with the linger of one hand
YOU ACTUALLY NEED Two!

IM FACT-BERRIES 50 BIG YOU CAN BARELY SQUEEZE
MORE THAN ONE IN YOUR MOUTH AT A TIME!

¥Yes, these 'Red Rocke!” Strawberries are so
sager o grow-—&0 desperale (o procuce -, you'l!
drapa your walle, wellises, fances in cascading
fountains of fruit. . . as these man-high beauties
rewdrd you wilh the mos! incredible parade of
“MAN-HIGH" fruit, Towers and foliage you've ever
sean in your lile Yes, leaming bowlluls ol sugar-
packed beauties:

SO BIG & JUICY—

Just one berry makes & spoonful!

SOHUGE & MEATY—

Just a single silced up berry makes a whole
wirawberry larl . . . and 5 or 6 make a whole
sleawberry shoricake!

ALMOST =

3.
3-INCHES ARQUND)]

‘Mama Mig

SOFAST-GROWING—

they Hare oul in a man-high column of frult

B8 they stream up gnd down your lences and
trellis in & & fool tower of Iruit, llowers and follage.

AND THEY MULTIPLY—S0 YOU GET UP TO TWICE
AS MANY EACH AND EVERY YEAR!

And remember—becausa these 'RED-ROCKET'
slrawberries multiply. when you follow the easy
growing inslructiaons, for every Defry-laden, man-
high vine you grow this year, you'll still get more
nexl yaar and £lill mare new plants far years
to come. Meaning: berries by the bowliul year
aflar year atter year!

ACT NOW! THE SOOMNER YOU PLANT THEM,
THE SODNER YOU'LL ENJOY THESE MAN-HIGH
STRAWBERRIES!

Here's the besl news of all—the amazing price
of thesa wondrogs 'MAMN-HIGH' sirawberries, Nol
the 1 or §2 por piant you might expect for such
a remarkable super-bearer , . _ but less than 50¢
apiece for thickly-rooted nursery-grown planis
and each one all set to reward you with 8 man-
high column of frult this very season.

But one word of caution —with an incradible wonder-
Truit release like this, Samand is bound 10 be cverw heim-
Ing. To avoid disappointment, act now!

. —— MAIL HQ RISK COUPON TODAY ———
MAN-HIGH STRAWBERRIES, Depi. JL5=8 1

| 95 Searing Avenus., Box 1001, Mineals, NY 11501

| Fiasa serd ma progear nime for plsnbng the RED ROCKET |

| Srawbarry Plants checked beiow. | must bs compistoly salis- |
Red or my money will be relended in Tull leas posisge A

| handing, of course) |

I (#0086 & 'RED AOCKET" PLANTS only 5288 plus |
50C postage & handiing.

Oiz012) 12 "RED ROCKET' PLANTS oniy 5498 |
plus T3¢ postage & handling |

O (=018 18 'AED ROCKET' PLANTS only 5698
plus 81 postage & handling |

[J{&024) 24 'AED ROCKET' PLANTS oniy $8.98 |
blus §1.25 postage & handiing

|
STRAWBERRY LOVERS SPECIAL— |
SUPER DISCOUNT PRICES

O (=048 48 'RED ROCKET PLANTS only $15.95 !
Plus §1 50 poslage & handling, YOU SAVE §10.301 |
2100y 100 “AED AQCKET PLANTS anly 52598 |
plus 52 postage & handiing, YOU SAVE 530.05! |

|

i

1987 Winom Fppi Myriery Sy B W apreng e Mewig WY 1

Amoun enclosed 5. = (WY, res:dents

add sales tax) MO C.0.0s |
I Nama S — e |
| |
| Address - — — —
1 City_ __ Bwaw______ Zip 1

. Ln...-.-—T— JJTWI.:- River Hardery Sales, 18 — — — |



12 MONEY-SAVING REASONS

AT SERVIOTAR’

HOMELITE

20" gas line trimmer with fully
automatic string advance and
31.1cc 2-cycle engine. Save $35.00.

$184.95 st

TRUE TEMPER

Deluxe lawn rake with 22 tempered
steel teeth. Spring back action
makes it great for heavy duty
use. Save 34.00.

56.49 -un

WARP'S COVERALL

10' x 25" 4 mil heau[«( duty clear
plastic. Waterproof, dustproot ang
acidproof. Many uses including
gardening and painting. Save $3.70.

$3 .99 I ARCHI0 4G b 0

15 x 25' $6.66. Save $4.89,
20" x 25' $8.88. Save $6.37

LR NELSON

Dial-5™ Sprinkler with Twist
Connector™ Dial any of 5
differenl walering patterns.
Save $6.28,

$6.67 «sorc

THOMESON'S

Water Seal. An excellent clear
waterproofing sealer for concrete
fioors, walls, patios. driveways,
gtc. Save $4.78

510.9’? gal, 10101

KWIKSET

Double cylincer deadlock. Features
slandard 1" dead balt with
hardened steel pin and solid steel
cylinder housing. Save $17.00.

$ 19.95 sBBSCP-3

"ﬂIFl Durable, good looking, two-tone SportsCap.
. PO value, yours for only 52.49—just for ﬂoppisna?
$2 49 by your ServiStars dealer's Spring Fix-Up Sale.
. See him today!

'_-i-n-u---T




TO START FIXING UP RIGHT NOW

SPRING FIX-UP SALE.

DAP .
White acrylic latex caulk. Tenific
for sealing, waterproofing and
weatherproofing. Save $1.65.

$1.64 11 07 s11580

WEED EATER

Gas Trimmer/Edger with 26 2¢c
engine and Tap ‘N Go™ line
advance. Cuts a 14" path.
Save §15.22.

SI 34.77 I XR-50

CAROL CABLE

50" outdoor/indoor exlension
cord. Double insulated for safety.
Meets all UL. specifications.
Save $4.40

$4.99 .ons
100" $8.99. Save $8.00. so3101

GENERAL ELECTRIC

Circlite 44 watt fluor2scent light.

Saves energy, lasts 10 limes

longer than eguivalem standard
wart bulb, Save 33.29,

$16.66 wecraesy
22 Watts $10.66 «rcarr wa
1610 44 watts 52166 wF 44 S P

HUDSON

Bugwiser Saf-T-Lok™ compression
sprayer. 3 gallon size with brass
pump and multi-spray nozzle,
Save $12.02

$27.97 w6220

ARROW

Electric Staple Gun with easy
squeeze trigger and power 10
penetrate hard woods, Uses six
staple sizes including Ceiltile.
Save $10.00.

$21.50 15

NEXT TO THE MAN WHO OWNS THE STORE,
SER v,"mn IT'S THE GREATEST NAME IN HARDWARE

@ SEE YOUR YELLOW PAGES FOR THE DEALER NEAREST YOU . irriraratmaceatens.




The lumber that's guaranteed for 30 years

When this young fellow
is 35 years old, the deck he’s
playing on will still be resisting
termites and rot...

or we'll replace the lumber free:

wiood used in residential
applications and

Il green colored
wood is not alike.

We have such confidence
in Wolmanized® Residen-
tial lumber and Qutdoor®
wood that we quarantee
them against termite and
decay damage for 30
years.

This confidence is in-
spired by years of experi-
ence on five continents.  §
It's confidence justified by 2
professional builders who
choose it 3to 1 over the
nearest competitor (1981
Brand Use Study, Profes-
sional Builder magazine).
It's confidence that you
can share when you buy
Walmanized wood and
Qutdoor wood.

Sl . 3 = =

For decks, walkways, fences, gazebos,
picnic tables and other backyard projects
that you want to last, insist on Wolmanized
wood or Qutdoor wood—the brands that are
guaranteed

This guarantee applies only to
Wolmanized Residential lumber and Qutdoor

£ 1982 Wopoers Company, inc

identified by a warranty
label. Betore buying
lumber, ook for the war-
ranty label and ask your
dealer for a copy of the
warranty certificate.

Look for the warranly label If
a fabel isn't thare, we aon’t
quarantee i.

* 30 year limited replacement warranty against lermites
and decay in residental use. Warranted by Koppers
Company. Inc

<> YR

Pressure-Treated Lumber
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{Continued from page 146)

side and then glue in a small filler block.
B Stop the dado just short of the appro-
priate point and clean out the curved cor-
ners with a sharp chisel.

Install the shelves and divider and let
the assembly dry overnight.

Before cutting the parts for the tilt-out
bin, measure the case opening and make
dimension adjustments if necessary.
Test-fit the bin front with the hinge
installed; when satisfied with fit, remove
the fronl and assemble the entire bin with
glue and nails. Let the assembly dry over-
night.

Install the magnetic catch and contact
plate. Then assemble and install the
drawers as described earlier. Attach the
restraining-chain assembly and finish-
sand the whole unit,

Bar cabinet

Assemble the bar cabinet in the same
manner as the other units and attach the
shelf standards (BB) to the sides and the
lower compartment divider.| Next, install
the upper dividers and the bottle storage
rack, and fabricale and install the two
glass racks as shown in the drawing on
page 144. The wedge-shaped cleats an
these racks were designed 10 prevent the
glasses from hitting each other when the
island is opened, closed or being rolled
around the room.

Install the plywood rail (1) and the uten-
sil divider, then cut the drop-down door to
size and attach it with a continuous hinge.
Add both stays (W) for this door and the
magnetic catch plates. Then install the
sliding-door tracks and doors for the lower
compartment; bora the holes for the finger
pulls. Don't install the pulls yet; waitl until
after tha case has been painted. Apply
the veneer tape to the exposed edges,
finish-sand the entire unit, then dust and
wipe with a tack cloth,

Paint and hardware

Before priming and painting the cases,
position and bore the holes for the four
round magnetic catches as shown. These
serve to hold the three units together in
the closed position. Remove the calches
and their corresponding contact buttons
and rainstall them after you've finished
the painting.

Temporarily install the continuous
hinges that join the cabinet units to make
certain the units fit as they should. At this
time, you should also install the casters lo
check the unit for roll.

When you're satisfied thal all the car-
pentry is satisfactory, remove the cabinet-
joining hinges and cover the casters with
masking tape, then paint.

After the paint dries, the units can be
reassembied with the conlinuous hinges
and the protective tape can be removed
from the casters. o

POP.RIVETOOL

FORCOMPLICATED .
FASTENING JOBS... .\
RIVETS ARE FASTER, "
SIMPLER THAN NUTS,

BOLTS, SCREWS.

No home should be
without the Pop Brand
Rivetool. Faster fastening
of metal, leather, canvas,
vinyl. Easier fastening
because it fastens from
one side. Surer fastening-
rivets can’t shake loose
like nuts, bolts, screws.
Great for hobbyists, too.

b

MANUFACTURE THIS BEAUTIFUL
CONCRETE OUTDOOR FIREPLACE
Right In Your Back Yard

$10.00 Worth of Sand and
Cement Produces This

Attractive Fireplace. R AN
Sells on Sight from e s VLI SRS
$250 to $300. Easy to A Fat
start your own Profit- |

able Business.

Tha RPT Mig. Fireplace
Molds and Process are
the most amazing and
fooiprool ever invented.
Simple to operate.

BIG DEMANDII
Soll all you produce to
Department Stores,
Homsowners, Parks,
Murseries and Pienic
Groves. Fireplaces sall
on sight. No experience
necassary. Wea supply
full operating instruc-
tlons and aguipment i
plus the know-how thet il i
spelis BIG PROFITS. — |

This I:I ?n ?uttllndln I RPT MFG. DEPT. PME1 I
n or

op ':n;!fm.“'::;im 3537 Limeklin Pike, Chalfont, PA 18914 |

to get in a busy rich pay- Hame

ing fiald. Don't delay, |

Mall at once for SR '— |

full datails. City Stalg Tip

APRIL 1882 151
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Wonder-Board's UL listing allows its use as
a wall shield to provide a 50 percent
reduced clearance (as specified by stove
maker) from a combusiible wall surface.
Drawing shows minimum clearances.
Clearance {A) may be 1% to 12 in. for rear-
flue-exit stoves, but the shield need not

152  POPULAR MECHANICS

extend higher than 8 In. above the top of &
top-flue-axit stove. UL-approved clearance
at floor is 3 in. Clearance (B) may vary as
specified by stove maker, but it always
applies 1o the fue for rear-flue and to the
back of stove for top-flue-axit stoves. See
text for information regarding floors.

The high reflectivity of
ceramic tile increases this
wood stove's efficiency.

Enmg]r-emci&nl.. wood-burning stoves
are growing in popularity, as are the
increasing number of styles and designs
oftered to meel homeowners' needs. The
beauty, safety and efficiency of any stove
can be enhanced by surrounding it with
caramic tile. Choosing a combination of
stove and tile for your home can be an
enjoyable experience. And you'll be sur-
prised lo discover how easy il is o install
the tile yoursel in combination with “Won-
der-Board.” a glass-mesh, concrete-rein-
forcad shield made by Modulars Inc., Box
218, Hamilton, Ohio 45012. The stove
shown is the Moravian Parlor Stove by
Quaker Stove Co. Inc., Box E, Kumry Rd.,
Trumbauersville, Pa. 18970. For informa-
tion about styles and colors of tile, write to
Amarican Olean Tile Co., 1000 Cannon
Ave., Lansdale, Pa. 19446,

We show how 1o install the shield and
tile on a wall behind a stove, according to
UL specifications, which require an air
space between the shield and the com-
bustible wall. Instaliing the floor is an even
simpler procedurse, since the shield may
be laid down directly on the subfloor with-
out provisions for an air space. Check
your stove maker's installation instruc-
thons for the minimum area required for
floor protection. Then lay the tile on the
floor shield, following the same procedure
we describe for applying the tile over
the wall shield,

You may attach the wall shield 1o exist-
ing plaster or dry wall in any area you
choose, but the clearances as shown in
the drawing musl nol be compromised.
Study the drawing at left for minimum
clearances for top- and rear-flue stoves.

MNote that we show a rear-flue-exil stove
in the drawing. Because the rear clear-
ance applies to the flue in this stove
design, these sloves require more space,
regardiess of the use of wall shields. I
your primary [nlerest in wall shields is to
save space, then you should buy one of
the top-flue-exit sloves; or consider
replacing your old rear-flug-exit stove,

You can becoms a pro al working with
Wonder-Board in a shorttima. As itis con-
crete-reinforced, this kind of shield is
heavy (about 4 pounds per sg. ft.) and
durable, but easy to cut. Score through
the “membrana” on either side with a car-
bide-tipped scoring 1ool. Snap the panel
along the scored line and then cut the
membrang on the other side with one
quick run of the tool, You can also use a
masonry saw, but this is much more time
consuming and produces some dust,

Try not to damage or disturb the sur-
face of the shield in handling, as the

iPlegse him to page 154)



Low-Cost Gas Saver

ATt pamen]

Now Marketed

PATENTED WATER/VAPOR INJECTOR HELPS ELIMINATE PING, HELPS REMOVE
CARBON, INCREASES HORSEPOWER, EASILY INSTALLED, GUARANTEED

DENVER —The Copley News Service re-
ported that a U. 5. Patent has now been
issued Lo Wm. Trevaskis, veteran electrical
engineer, for his Yapor-Jet® water vapor
injector (Pat. #4,119,062).

Trevaskis has developed what can
amount to a 15 cents per gallon “rebate”
potential on gasoline by designing a low-
cost injector for all domestic and foreign
cars, vans, light trucks, and RVs.

People have noticed for years that their
car runs better on a cool rainy day. Yapor-
Jet® gives a constant rainy-day effect 1o the
engine. The water injection principle was
used during World War 11 to give combat
mircraft increased power and speed.

Trevaskis® new Vapor-Jet® is one of the
least expensive on the market (52995 +
$3.00 shipping and handling) and can be
easily installed even by a novice in IS5
minutes.

The Vapor-Jet® has an unconditional
60-day puarantee, If for any reason you are
not satisfied, you may returp it within 60
days of the day you installed it for a $29.95
refund.

How does the Vapor-Jer® System work?

Vapaor-Jet® operates very simply with no
moving parts 1o wear out. It uses engine
vacuum to pull outside air through a reser-
voir containing a water, methanol mixiure
which is attached to the car under the
hood. This causes the fluid 1o bubble and
splash forming a mist of water droplets and
vapor in the upper parl of the reservoir.
The mist is then drawn by vacuum through
a hose which is connected to 8 manifold
suction hose. The connection is made very
simply by our patented injector norzle
which contains a regulator o allow the
right amount of mist to pass into the com-
bustion chamber.

Will Vapor-Jer® help eliminate engine ping
and dieseling?

Yes. The introduction of this mist intwo
the Tuel mixture has a cooling effect that
increases mixture density, extends the
burning rate, and improves combustion
efficiency, This has the same effect as in-
creasing the octane of the gas which helps
eliminate the engine~damaging ping that is
a problem to many vehicles because of the
low octane pas sold today, The mist also
helps remove the mileage-destroying car-
bon from the spark plugs and cylinder
walls and keeps it removed. All of these
effects together with the fact that water.
when it turns to steam. expands | 700 times
(the principle used in the steam engine)
gives your car more horsepower {SAE Bul-
letins B6S001E and #215),

How much mileage increase is expecied?

Mileage improvement may vary due to
vehicle, driving habits, geographical area,
and weather conditions—but we'guarantee
vour satisfaction or your $29.95 reflunded,
no questions asked.

Vapor-Jet® can improve your mileage in

three ways: First, moisture actually causes
the gasoline 1o burn more efficiently.

Second, Vapor-Jet® also allows in many
cases the possibility of sparkadvance with-
oul ping. This can alse increase gas
mileage.

Finally, by helping remove milcage-
destroying carbon from spark plugs and
cylinder walls, Vapor-Jet® helps restore
and keep your car in fresh tune-up
condition,

A recent study of about 3,000 cars by the
U. 5. Dept. of Transportation shows thata
startling 70% of the spark plug sets exam-
mmed were in poor enough condition to
cause one or more of the following spark
plug induced performance problems: High
fuel consumption, miss firing, engine ping-
ing. surging. hard starting and, or stalling
and an increase in hydrocarbon emissions.
One reason for spark plug failure is fouled
plugs caused by carbon or oil (DOT
Report #PB301062).

If carbon is causing a problem with your
spark plugs, certainly the carbon-
removing feature of Vapor-ler® has the
potential to further increase vour mileage.
Also, the removal of carbon from your
engine can potentially have a money-
saving benefit of longer engine life.

Will Vapor-Jer® fit all cars, ond is it easy fo
instalf?

Yes. The same kit fits all cars and con-
tainy everything needed. 1t will work on
fuel injection, cars with super chargers, ro-
tary engines. and catalytic converters, It
will work with leaded and unleaded gas.
gasohol, or propane burning cars. Simple
installation instructions witha diagram are

" *E-"-

included. Simply take an ice pick or dnll
and make a small hole through any intake
manifold suction hose (Le., PCY hose,
cic.). Screw the imector norzle into the
hole. Mount the reservair. Use the hose lo
connect the reservoir Lo the injector nozzle.
Can Fapor-fet® damage my engine or
cause rust?

Absolutely not! Vapor-Jet® cools down
the fuel air mixture giving a betier burn
and suppressing ping, thus extending your
engine life. The mist that enters into the
engine turns immediately into vapor. The
excess ¢Xils out the exhaust similar to driv-
ing an a rainy day.

What is the purpose of the methanol
V.LM. (vapor infector mix)?

The reservoir measures 344 = 5 = 714
inches and holds just under ¥ gallon. A full
reservoir should last 700 1o 1100 miles.
Methanaol (wood alcohol) is mixed with
water mainly to prevent freczing and to aid
in combustion efficiency. It s easily and
cheaply found almost everywhere in the
form of windshicld washer solution.

For purchase or further information,
write or call Progressive Energy Corp..
1148 5. York. Englewood, CO 80110,
(303} 762-1385, or call 101l frec (800} 525-
8624, Dealerships available. (Offer void in
CA)

Enclose 529095 + $3.00 shipping and handling

O Cnecs Ocon O via O Mastercard
Uard “a Eap Date

S aipad

Adifiens

#l-day money-back guarantes
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Naill 2-in.-wide, double-thickness wall-
shield furring strips to wall, 16 In. on center.
Double thickness provides the UL-required
Yrin.-alr space between the wall shield and
the combustible wail.

Fiil all jointa (UL specifications require
In. spacing between paneis) with latex-
modified portland cement mortar mixed
with sand. Embed fiber tape; cover
with more mortar. Trowel the joints flush.

Fasten panels with 4-in. nails or dry-wall
screws. A double furring sirip is needed at
all angles, since the shield isn't flexible.

Space the panels % in. apart.

The completed wall-shieid Installation
shows a clearance {3 In. from completed
fioor) between floorand the botiom edge of
the shieid. Leave at laast 1% in. batween the

top edge and celling.

adhering quality ol cements may be
affected. The manufacturer of thase
shields recommends using a “sanded
latex-modified portland cement mortar,
applied with a notched trowel 1o provide a
layer of mortar at least & in. thick over the
entire surface to be tiled.” The notches in
the trowel provide the “&-in thickness in
patterns of parallel lines. Let the tool do
the work. The mortar will be spread even-
ly as liles are pressed into it.

Apply your tile carefully, pushing each
tile gently into the mortar and then tapping
it lightly to align with adjacent tiles and
cross-shaped spacers. This will bring tiles
flush with the finished surface.

The bottom left photo on this page
shows a technique (using C-clamps and
plywood strips) for stabilizing the lower
courses of tile as you work from bottom
up. Dont skip this procedure. Ewven
though the mortar may seem tacky
enough 1o hold the tiles firmly in place,
whole areas of tile can slip before you
realize it. Thus, this precautionary step is
well worth the effort. IU's also an easy way
to align your first course. By working from
the bottom Up. you use gravity 1o help gel
a good snug fit between tiles.

After the tile isin place, the wall mus! be
allowed 1o cure for several days before
grouting. Whether or not you have expe-
rience grouting, make cerain you read
the manufacturer's instructions to find out
the proper working consistency. A little
practice will show you that a diagonal
stroke is the most effective for working the
grout in between the tiles. Continue strok-
ing in a combination diagonal and circular
mation until all grout on the surface is dis-
tributed in an ever-widening area from the
point where you began. Neatness during
this step saves effort at cleanup.

After grout starts o set, but belore
begins drying to a lighter color, you may
want to run over the grout with a finishing
tool for a neat finish. Inguire about this
procedure and the tool at your tile suppli-
er. ™

=

Apply the over Y4 In. of latex-modified port-
land cement mortar (thin set] mixed with
sand. Use spacars for uniformity. To pre-
vent slippage, attach plywood strips to
shield bottom with C-clamps.

154 POPULAR MECHANICS

Aftar plywood strips are removed from
shield bottom, bottom tile course may be
sat. Apply cement with a square-notch
trowel. Use the 4 x Y%-in, notches. Allow
wall to cure for two days before grouting.

Apply grout (various colors avallable) with
a rubber-faced trowel. Work grout In and
over spacers, using a diagonal movemeant.
Foliow all package directions carefully, as
some grouts set very quickly.



NOWASHERS
NOTOOLS
NO SWEAT

HOOK UP ONE WITH YOUR BARE HANDS
It took Peerless™ to take the hassle out of hooking up a faucet.
Because with this “no-tools” Peerless” faucet, all you need are
your own two hands.
Peerless developed a way to drop in the entire assembly and tighten it—by
hand. Then vou just connect the supply lines with special quick-connectors—
by hand. And vou're done.

All Peerless™ faucets are washerless—so there are no washers 1o wear out and
cause drips. They all come with the Peerless warranty. And nobody gives you as
many do-it-yourself faucet designs as Ferless. See them all, and choose yours at
vour Peerless dealer’s Good-Better-Best display.

Peerless makes it easy to be handy.

——

-
PEERLEfS b

PEERLESS FADCET GO L A DIVISION OF MASCD CORP OF INDIANA, ¥ E |1 8T, ROX 4098, [NDIANAPOLIS INTIAMA 8380 FIVE OK TEN YEAR LIMITED WARRANTY, ASK FOB ETAILS




i To find out which tractor

Wl]l lﬂ-St thff St In Chances are, it's a John Deere

your backyard, take alook at | Because around bere, people

need a tractor they can rely on.
f q And 1t should be no different
what farmers use in theirs. A it
Our 317 Lawn and Garden Tractor has a welded one-piece steel frame to give
it a rugged backbone. Plus convenient hydraulic lift hydrostatic drive.
e cast-iron engine is rubber mounted and fully enclosed to run smooth and
quiet. And the incredibly ru,nlgged cast-iron front axle has one-inch spindles with two

ball bearings for each whee _ _
ﬂrgnw. a Juh? %Ere ma};] gglsl more. So if you need more good reasons why it's
w it, visit a John Deere er. . ] -
On the way, take alook at what  Nothing RunsLikeaDeere’ 3=
farmers use. Foor neapest doaler or for Tree Subder, call BO0AdT 9006 W free,

g, RO 122679051 o write John Dvere, Depe. 5, Malme, [L 61265
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“BW products llll‘ your home
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Cyprus |s a new patiern of vinyl wall cover-
ing—in the Paris Wall line—that's de-
signed to look like tan-colored ceramic tlie
with leaves emboased on the surface. it is
55-mils thick and comeas in 31%-in. wide by
8-, rolls that sell for $21,95 sach at home
centers., Designed for application over
rough-surfaced walls, such as cinder
block, cracked plaster and old panaling. it's
distributed by Forbo North America, 218
West Orange St., Lancaster, Pa. 17603,

The Knobhill is a distinctive bathroom cabinet, made for
recegssed Installation, that moasures BV = 17% = 27% In.
its enameled steel body has two adjustable shelves and
a solid-oak frame door that surrounds a mirror, edged
with colorful glass. it's 20 Ibs. and retalls for $252.95 at
home centers. The Knobhill is manutactured by Miami-
Carey, 203 Garver Rd., Monros, Ohlo 45050,

The Lie Styler 2000, from Sears, Roebuck and Co., Depl.
703, Chicago, . 60684, Is a hydraullc exercise machine
that makes it possibie for you to do 60 different axer-
clses. The wall-mounted unit supplies up to 240 Ibs. of
uninterrupted resistance. it has a 52-in.-long padded
bench and a 34-In.-wide, lubular-stesl bar—both remov-
able—plus upper and lower rope and pulley aasembilies,
It retalls for about $320 at Sears stores and is also avall-
able through Its mall-order catalog.

The Cedar-al Bath and Shower Palletis a 24

A new bullt-in, under-cabinet microwave-
oven unit, called the MVF, has been Intro-
duced by Magic Cheaf Inc., 740 King Edward
Ave., Cleveland, Tenn. 37311. This 18 x 21
x 30-in-wide unit Instalis directly abowve
your range and has a 20-walt fluorescent
light fixture and a two-speed ventilation
blower. A ductless-venting option, using
charcoal filers, is also avallable. The unit
costs about $T00 at appliance stores.

x 24 In. western red cedar pallet designed
as sn attractive alternative to a cloth bath
mat. According to the maker, each of the
eight siats |s contoured and sanded to
reduce the possiblitty of splintering. As-
sembiled with polished brass screws and
nonskid pads on the bottom, it's $34.55
postpald from Cedar-al Products, Dept.
186, Claliam Bay, Wash, 98326,

(Plaaas b 16 padge 1 71)
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~ Howtlo
line your closet
with cedar

ining an entry closet with these cedar  In a few simple stexs |
panels was a quick, simple andinex- You can line a stan-
pensive undertaking that has yielded con.  dard entry closet (be-
tinuous satisfaction """L;’"::;“";::‘D:':
The Giles & Kendall cedar closet pan- :::nlm s
els shown are of Eastern red cedar that's '
been flaked, then pressed into ‘a-in.-
thick, 4=8-#. sheets. Lumberyards or
hame centers have them at $16 to $18
each. An average hall closet requires four
panels; leftovers cover the shelves.
Panel pieces are easily cut 1o size with
a sabra saw. They ara simply abutted and
secured with 1%-in.  finishing nails
through plaster or dry wall and into the
studs. Or, you can use panel adhesive,
Roughly measure the dimensions of
the closet to figure how many panels you
nesd. Don't forget the ceiling and floor.
You'll also need 1'4-in. finishing nails or  #m prae: G werer

SAVE $ 251. Today

Special offer good ey the 30Ih of the month.
ONLY 5999
CALL NOWIN (1-800) 421-2487

Toll Fres Inlormation
in California call coliect (213) 548-0781

11" BAMD BAW

1 G saw

VERY IMPORTANT
The only machine built with:
A ALL CAST IRON TABLES
B. HEAYY DUTY DESIGN
C. 2 H.P. ELECTRIC MOTOR
D, BUILT AS AN INDUSTRIAL MACHINE
MAIL NOWI OME PLACE FOR ALL YOUR NEEDS . . .
O visa [ MASTERCARD O OMEY ORDER
Ly B 8§ 0 &5 B 8 0 42 B R 0 B & R 0 & § B | --------Mﬂ:r-1

YOUR NAME - PLANT;

ADDRESS ] MASTER WOODCRAFT CO.
i Ditw. of Amarican Machine Ca

cITY STATE 2P 800 SPRUCE LAKE DRIVE « P.O. BOX 889
| HARBOR CITY (Los Angeles), CA 80710

PHONE ( ) BEST TIME TO CALL ] Deslership Available
|



Wlth Eimer's Carpenter's Wood Glue,
pro can be child's play.

Even do-it-yourselfers can do il

like pros with Elmers® Carpenters
Wood Glue.

: Specially made to penetrate

both hard and soft woods. i

grabs instﬂnlh,r vel you can

still reqlign the joint belore
it sets. After drying. it torms a br:mr:i that's even stronger than

Grabs Instanily

Aligns easily

the wood itsell

washes off with waler

For plans for making
these beaqutiiul wooden
toys—the antique car and

© Bordan Inc 1942

Elmers Carpenters Wood Glue Is also painl-,
able. resistant to gumming when sanding.
And its solvent-iree, non-toxic® formula quickly

To help make mending and mak- o
ing things like a pro.. child’s play.

biplane shown and a
paddle-driven stearnboat
—send 5315 Elmer's, PO Box

2383, Van Nuys, CA 91409

a5 detined by Federal Harardous Substonoes Act

pangl adhesive; ¥«-in. brads o secure

the paneling to the shelves, pencil; tape

measure, sabre saw, block plane and

hammer,

B Remove shelves and wall cleats.

B Second, carefully measure, cut and

install one piece of paneling at a time. Cut

panels accurately 1o ensure tight joints.

Work in this order: sides, back, front wall

(i1 any flanks the door), celling, floor.

B Third, replace shelf cleats.

W Fourth, trim sheives; Cul and attach

paneling to sheives and replace them.
For an idea brochure on cedar closet

After you remove the closet shelves and
cleats, measure one side o! the closetl.
Check width and helght in several spots so
the panel you cut from these dimensions
will fit perfectly. The joints should be tight.

paneling and a panel sample, send 50

cenls to Giles & Kendall, Inc., Box 188,

Dept. 7. Huntsville, Ala. 35804,
—Penealope Spangler

Support a pansl on 2x4s for cutting with a
sabre saw (left). Install panels with their
stamped sides to the wall. Secure paneis to

wall studs with 1V-in. finishing nalla every

12 In. vertically (right); nall sides, back.

Cedar and moth repellency

he often-asked question, “Does ece-

dar really repel moths?™", may puz-
zle do-it-vourselfers: The answer is not
simply yes or no.

According to a spokesman for the
National Pest Control Assn., Eastern
red cedar, when freshly cut, can repel
some pests such as common clothes
moths; but in time the wood loges its
repellency characteristic.

A researcher for U8, Forest Ser-
vices, Foreat Products Laboratory, told
me that oil in cedar is responsible for
moth repellency and aromatic fra-

prance. In low concentrationa the oil
repels egp-laving adult moths, In high-
er ones, cedar oil inhibits the feeding
rate of the larvae,

While cedar repels moths, it's no
match for modern insecticides. But
when its odor and moth repellency fade,
they can be renewed by sanding the
wood s0 inner oils surface.

The best protection against moths
may be storing dry-cleaned items in
plastic bags in & sealed container, add-
ing insecticides for pood measure. &

—P.5.

cleats, Measure

Aﬂu |Inlng nln-l. replace
shelf space (left) and trim shelf, Cut acrap
cadar to cover ahelves (right).

APRIL 1982
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GIVE YOURSELF
THE STANLEY

Taper ground blade
reduces binding.

Extra wide, select hardwood
handle: more comfort and control.

Precision set
bevel filed teeth
for fast, accurate cuts.

Chrome-alloy-steel
blade for lasting sharpness.

Super Doers are getting their
teeth into more projects, with
the help of Stanley. From our
Professional™ line, the Rolls-
Royce of saws, to the amazing

ened teeth to stay sharp far

longer. Cut any job down to size k(&

with Stanley. The tools used by - 4
: AmanmsSuperDoefs " :

helmmdothlw
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Entry alarm

vourfamiv

rotecting your family and home from
intrusion is a growing concern of
homeowners. With more than two million
residential burglaries occurring across
the country each year, the home-alarm
industry is receiving motivation to develop
a variety of equipment to suil homeown-
ers’ needs.
Pittway offers a system that permils
homeowner installation. The basic unit
consists of 2 console and a door-intrusion

Consola, with switch for on/off, home/away
and test modes, Is surrounded by easlly
Instalied optlonal accessories. Door unit
{right of siren) comas with the consale.

Iransmitter, When friggered, the transmit-
ter sends a wireless signal 1o the console,
The console identifies the signal by tum-
ing on one of three lights and sounding
one of three alarms. Other lights and
alarms are provided for optional transmit-
tars to monitor window intrusion, fire,
leaking gas and personal or medical
emergencies at the push of a button.

Operating on standard 120-v.a.c
household electric current, the basic kit
also includes a back-up battery provision
in case of power failure.

A four-position switch on the console
allows for selection of different operation-
al modes. In the “"home” mode, the alarm
sounds In case of fire or gas leak or an
attempted intrusion through a protected
door or window. The "away" setting
allows for a time delay for exit or entry
withoul triggering the alarm. An “pff”
mode disarms the intrusion system only
and a "test” switch provides a means of
checking the system's integrity.

Pittway's basic console with one door-
intrusion transmitler is available at home
center and hardware storas for a suggest-
ed retail price of $174.95. For additional
information write to Pittway Corp., 780
McClure, Aurora, |Il. 60506, —M. 5.
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Now! You Can Start Your Own “Million Dollar” Zoysia Lawn! g .
.'- - — i w - . n ]

(e

i I__-_,.: '_' J m [

FVE R it o

Lakeland’s JF Z0UA " 30.Bejow-Zero
Zoysia Takes Wear, Tear, Cookouts, Chil
dren's Games . . . After 30 Below Zero
Winters, It Bounces Back Green, Thick,
And Beautifull Closest Thing to An In-
destructible Lawn You Have Ever Seen!

Zoysia Lawn Wasn’t Mowed Or Watered
For A Month! Not A Weed In Sight!

It your tamily is like mine, you're squeezing every dollar to make sure you have
enocugh to go around. And it looks like things are going to stay that way.

One way lo cut expenses is lo cut the costs, and work, of lawn care. For axample,
a woman wrole about her roysia lawn that she had mowed it only twice ALL SUMMER.
Sha hadn'l spent a cent on weed-killers. Mot one cent for fertilizers. Yet her lawn waa
as green and weed-free as a pile carpel.

ZOYSIA LAWNS STAY GREEN
THROUGH HEAT AND DROUGHTS

Let the scorching sun burn lawes amound yoo
mmwmﬁ; u}'rll fresh and green, an

Lakeland's Total Guarantee

« (rought WontKill It - Heat Won't Kill 1t
= Diseases Wan't Kill It =Cold Wan't Kill It

Even though we don't kmow your soil, we

aranlee EVERY plug of Famous Z-53 Toysha
o tive and grow im it Mo ifs. No buts. Should
iﬂ]‘ﬂgrl.lﬂ Tl WD Erow, JUSt 181 us KRow wWilhin
60 . We replace them FREE. That guaran-
tee clearly means thal Famous I has 1o
do everything we say — and mora! Oiherwise
there's no way we could give you such uniqua
protection.

:lﬂhul iltll;lﬂ'l.

Mika Senkiw

From Huwlson, M.Y., E. Ls-
eme uty. I have vel o waler my

awn soysia lawn, One saw that inkler plugs “in the worn possible

8 o, cobobel e Town, s o (o g pla-chy. it e mnd e
[t Y= v ect.™ £ iy

Yet this lr:m had bu:Pw:frtgung;ry o?:: that extremely hot sin or drought tﬁﬁd

J From J. M. wrlles how he
CUT YOUR WATER RILLS. SAVE THE bought our Zowsia “for ;_:w.ud'ln[cal.eﬁ spot—it

WORK OF LAWN SPRINKLING. START A
FAMOUS ZOYEIA GCRASS LAWN NOW. ok care of the pro

From 1 M.A. Low, Sr, ites how b
Weed-killing chemicals are NOT NEEDED visied & phytlcinn friend fe Alber Tea Mimy | LANELAND MURSEAY SALES Dept. WL-1821
for s free Famous® Zoysia Lawn where he saw a “whole back yard was entirely Hanover, Pa. 17331 _
in_zoysiz and it waa bemutiful . . . a desp o Piepse send me the certified and guaranteed Fa-
How iz it possible thar Famous Meyer Z-52 The success of many thousands of dﬁlr:;n:ed maus® Foysis plugs checked,
stays weed-frée withott ining expensive.  Famows® Zoysin ownérs awaitn you. Prove it to
? It grows so thick that ¢ra yoursell 1oday. RAME [tlwoss
(weed) seeds don't get enongh light 10 germinate! Poor Soil N Problem! AomRcEs print |
Has Cut Mowing Ta Once A Month O Fl:::mu Ifys.l; phﬁ:t::; 50 "'il-"?""-'"“_'i W i .  — - = o = ——
Zoysia grows sidewsys, not just up like ordi- an them to atever your soil—from
m Eﬂl. It Im:riuua E?ﬁk Lnllltg'ﬁ"ﬂmi::.n ia’:p\.'l of keu:y clays 1o ung sub-soils, You cannot joss. STATE P
" ok g i Yo | enclose check or m, g, for
lomger. It cuts your mowing by half, 34 or more! s 'E H'“I I""Il"“““"mmrm‘h“m (KS B AL res. 300 salet tax) Shippsd “Transper:

waﬂgﬁm S e e % falisn Colleet” the most economical way,

:ﬁ:ﬂ} perennial
Plug In Lakeland Zoysis and never buy grass  Lawn with as few ax 103 plugs. Just let your plugs

ry ransplants
Zoysis lswns don't grow old; they  ChuC%in'Ciher places to your heart's desire. Plugged
just grow better. They sparkle under 1007 heat. .. E
wtay green through droughts. They resist discases b L ar TREHL S Sl . YourNpuny

mdmnr; grosses, After
sharp frosts, H‘I:gm'cll;rlfve up their

To avoid delay In delivery to Rural Routes &
Box. Mo, E:: may include your day phone num-
er (Area &)

CHARGE TO MY: O Masterfard [ Diner's Club
O Carte Blanche T American Expregs I VISA

AcCl, o, Exp., date.

en cobor, Prices and Bargalns

then green up an ever cach following grass slts there and st [ FULL SIZE MO-BEMD PLUGGER ONLY
Spring, Famous Zoysia gives you the ¢losest thing m"ﬂ .;Tu ,ﬁu".:;.‘, 1-.'."5; mﬂ your vr‘:i FPBH} owvnasasss 33
to an Indestructible lawm you have ever seen, and money, It the time yoi cannol recover] So O 100 PLUGS (LODOGZIY) + 30 FREE PLUGS
Ends Washouts on Sieep Slopes lease don't con I.:I!:ll.nﬂ'l 30-Below-Zero
Parfect Where Other Grasses Do Poarly = ol ﬁifwﬁﬁﬁﬂ.'mﬁﬂm o b 1 100 PLUGS & PLUGGER (LOOGYSOY}

E:op—iw-wd royala holds sofil s FI“" stops it :lnnln;. they in the long run, the only 0 F E.ElL'DS“. Save

m washing away from slopes. It's vour perfect true bargain for your lawn. e T
answer for wom oot or areas, wo. f ] CJ 200 PLUGS [LODO93ST) + 80 FREE PLUGS

In & typical nowspaper article | read {qoote): Order guarantosd Mﬂ- Value $15.20, . Only $10.98_. . You Save 34.34

O 200 PLUGS & PLUGGER (LDDDIEEY)
+ &0 FREE PLU
Value $20.24, .. .Only $13.95 . You Save 56.79
PLUGGER INCLUDED FREE WITH DROERS OF
500 OR MORE PLEGS

i

your current lawn"™ requires the right
of grass plus “reghtlar applications m plugs

ed naw, our naar-
4 i point. Your will ba sant =t
[ fertilizer (and lime wh eded).’ is arti-

of s ond lin, w0 et TSI The saret roper e b pant n your ares.

control™ Sut:'nd f;.wiri:ﬂ ot mur;p! d
not forget t wotk and e o riecte !
IV BLioet L0 okt i 4 sy 22 oy s e pfceg b e

your lawn with zoysin, don't dig o0 wp. Just =et Galt Astociation

O 500 PLUGS [LOOOSTEY) + FREE PLUGGER
& 150 FREE PLUGS
Value $43.17. . .0Om 95, .. You 11.22

into holes in the soil a foot a&mr: more of : o

Let those plugs spread towssd each other “Same Day Frash 01 1000 PLUGS 5%031-01\'} + FREE PLUGGER
to form a of solid el Cirowih is so The day we cut your plugs is the day they are & FREE PLUGS
wigorous it chokes oot old growih you want 1@ on thelr way to you. lrncm freshness counts, ¥alue $81.35, . Only $33.85. .You Sawve §45.44
et 1id of, WEEDS INCLUDED, Lakeland has 2 shipping one in the Mid-

O 2000 PLUGS (LOOGZSEY) + FREE PLUGGER
] G{DU ntth‘wu

Valug $197.83. .Only $54.95. Yeu Save $102.88
O 2000 PLUGS (LOO1890Y) + 2 FREE PLUGGERS
FREE PLUGS

00
Value §239.22. .On 7185 You Save 310837
| e — T R | ——

MO NEED TO DIE'UE YOUR LAWN

PLUG iN L.52 IOV

----l-l'-l-l—-i—-l-l----m-----1

|
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Value S7.65 ....Only $5.88. .. You Save $1.08 ;
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VN AND GARDEN
ORN?

Naturally vour lawn and garden tractor can cut the grass. But can
it cut the mustard when it comes to heavier work? Can it help you raise
corn? Can you use it to grade that new driveway? Can it dig a trench?
Or a post hole?

The Kubota B7100D7T; pictured opposite, is a demon for hard
work. In fact, you won’t find another 16 hp tractor in America that can
do more kinds of jobs. From mowing the lawn to heavier chores like
plowing, tilling, digging, and lifting.

The Kubota B7100DT isr’t just a beefed-up riding mower.

Instead, it’s a scaled-down farm tractor, complete with such farm-
type features as a fuel-saving diesel engine, 4-wheel drive, six forward
and two reverse speeds, rear PTO, and a 3-point hydraulic hitch.

The B7100DT is also ready and willing to accommodate a wide
variety of Kubota implements: mid-mount or rear-mount mower, rear
blade, front blade, rotary tiller, plow, disc harrow, trencher, front-end
loader, backhoe, post hole chgger " like more information about the Kubow 1

I'd like more information about the Kubota
and snowblcm er. B7100DTand all vour other fine tractors. Please
We're now in our second

rush me a free copy of vour latest brochure.
decade of selling tractors in

Mail to: Advertising Department
: Kubota Tractor Corporation, 550 W. Artesia Blvd.
America, and one of the reasons
for our success is the quality

I
|
[
|
: PO. Box 7020, Compton, CA 90224
|
. ; |
and commitment of our national :
i
|
|

NAME

ADDRESS

sales and service organization.

Besides the B7100D°L; your
local dealer can show you many | _*EACODE " TEIEPHONENUMBER P |
other Kubota models ranging

from 12 to 81 hp. So if you're

looking for a hardworking mid-

size tractor, please remember, our

Kubotas are looking for work. \X@I‘C 100k1ng for W()rk.

[ L[ PPEN N S —

CITY COUNTY STATE Zir
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that work

Energy-saving ideas
for readers

SEALANT W

12Dk, COPPER
FIPE; PAINT BLACK

TO HOTWATER HOLDING TANE

TO EUNT

14" PLYWOOD
6-3/4"-01A. DISC

T
SHEET CUT IN HALF

by ACAYLIC

} SHEET METAL:
C- A ATTACH TO

; PLYWOOD WITH
3 NO, 4

SHEET-METAL
SCREWS

Solar water heater

| have a solar water-heater trough that
boils water in 30 minutes when the out-
side temperature is 70°F. You can com-
bine several troughs, or use a single unit
on camping trips. To build it, cut a 6%
in.-dia. disc of ¥-in. plywood; cul itin hall.
Use sheel-metal screws lo fasten thae
wood at both ends of a 15-In.-long plece
of sheel metal, cul 1o proper width, Mark

the center of both plywood pleces and
bore holes for ‘&in.-dia. copper pipe.
Glue heavy-duty aluminum foll inside the
trough. Insert copper pipe painted black
into the two holes, then seal them. Place
acrylic cover on trough and glue insula-
lion on back, Hook up one pipe end 10 &
water source, the other to a holding
tank.—Enoch E. Welch, San Antonio, Tex.

FATIO

SILICOME SPRAY WITH
TUBE APPLICATOR

Weatherstrip saver

To protect plle weatherstripping on shding
palio doors from wearing out and letting In
cold alr, lubricate It with silicona spray,
First, vacuum all of the grit from the
weathersiripping and tracks; then use a
silicone spray with a tube applicator (or
trade tops with another compatible can
with a tube applicator). This will make the
door slide more easily, as well. Also, file
any rough metal edges thal may rub
against the weatherstripping and tear it.
Repeat this procedure each summer.
—Tim Verschuyl, Palo Alto, Cafif.

164 POPULAR MECHANICS

Foiling the sun

| live in a trailer house which gets no nat-
ural shade and is quite warm in summer.
Several years ago, | covered my windows
with aluminum foil. It reflecls the sun
away from the trailer so that my home is
much cooler. I've used this idea for sav-
eral summers now, o my great rellel.
—Ann Willlams, Lake Village, Ark.

Cooling the kitchen

In order 1o cool tha kitchen/family room of
my house without airconditioning, | in-
stalled a used, hol-air furnace blower on
the basement floor with the discharge fac-
ing upward. A duct discharges the coolad
air through a Michen cabinel. |'ve
removed the cabinet floor and subflooring
under the cabinet. The blower operates
from a switch inside the cabinet. | leave
the doors open when the bloweris on. I've
placed return air giilles in the floor of my
family room which opens onto the kitchen;
thesa grilles returm warmed air to the
basement to be cooled again. Since the
basemen! area is aboul one-third larger
than the area cooled. the upstairs Is
cooled comfortably at minimal cost.
—Thomas Freemas, Chapel Hill, N.C.

B0-CFM

& BLOWER AS
ATTI HIGH A5
AlR C POSSIBLE

IN ATTIC
355 PLASTIC
UPLING
TO POWER
AND WALL SUPPORTS

WEIGHT

SWITCH OE UNIT

:I DRYWALL

T

EMALL
GRILLE

SHEET

METAL
WARM 4" BOX
\./I: |
FLOOR
v

Spreading the heat

Since our Northwest home is extremely
well insulated, warmth from the sun can-
not penetrale on many spring and autumn
days, even when the sun is bright. Yat,
operaling the electric fumace 1o take off
the chill would be overkill. On these days,
the attic (under dark shingles) stays quile
toasty. I'va captured this heat by installing
plastic pipe ducts at each end of the
house in a centrally located partition. |
topped these ducts with 60-cfm blowers in
the attic, which feed to small grilles in a
sheet-metal box that | pop-riveted togeth-
er at fioor level of the floor below. Each
blower is controlled independently by a
manual wall switch. When we nead heat
and the sun’s been shining an hour or
more, these gadgets do the job, almost
lor free.—Ken Brooks, Vashon, Wash,

Share your home energy-sawing Ideas. PM will
pay 525 for sach published idea. Include skeich
ar photo, If necessary, and a stamped, salf-
addressed anvelope |f you wanl unused materizl
refurned. Sand 1o Energy-Saving, Popular Me-
chanics., Z24 West 571h 51, New York, N Y, 10018




Only one gliding patio door
is bullt like an Andersen wmdmu

Only the Andersen* ghdm Lm door. remodeling, or to replace your present worn-out
It s made of the same tiful insulating wood metal shdmg door. Choose either the vinyl-sheathed,
and fuel-saving double-pane insulating glass as the won't need painting Perma-Shield* door (with

famous Andersen window. optional triple g), an all-wood door prefinished
It's built to the same Andersen standards, so in Terratone color or an all-wood door with factory-
you know it’s weathertight. (It closes into the jamb primed exterior and natural interior.
not just up to it like a swinging door.) It also glides If you're sho pmg fora ihchng' patio door think
open without stealing floor space of it as a big win nw vou walk through. Then
It's from the Window Beauty people, 80 you remember who makes America’s favorite window.
can count on it to maximize the view and add charm Your Andersen dealer is in the Yellow Pages
and drama to your home. under “Windows.” Or send the coupon.

UEE one i.n. your new hﬂme ar t-D highllght Fﬂur Privting limltations prohibit exsct duplleathon of Terratone color, Sew actual sample

(L RN R R e Y R R R P R RN R R R R R R L R R R R R N R R R L R R R R LR R Ll L)

Send me a free copy of The ame . :
Andersen Window and Gliding The beautiful way to save fuel

Door Answer Baok. i Am:lerse n Wmdﬂwaﬂs'
ity Hale

I plan to O Build O Remodel

Ll Hl‘[‘fm‘.f‘ Lip Fharnane o i m

Aren Uil | " S [ Y S B L]
T Andersen Corp., Hox 12,
Bayport, MN 55003, [P




ments
for your
home

This handaseme light fixture of teok aoccents an entry or dining reom. Put on a dimmer
gwitch and the lamps glow through the grilles to cast a piayful light patiern below.

14w ApiA, Box. | SCGRAEW TERMINAL
Fasten so - 89X <"\ avp sOCKET
GCEILING ey jr=n e

| s ¥ .11-: I % 18" =
Sl ALLUMINL -
DECORATIVE

WooD

" STRIP BLENG
SECTI F
WUTEERL. EMATIC Nno. 18 TFEN
Foe= 127 NG, 4
NO. 14 WiRE — RS Fi screw 1 TODSTRANG WAES
g L2 MIPPLES WITH  — LBRACKET
1172 % 4" BLSHING NUTS {& REGD.

BOX WITH _ - 1-3/8°DiA, HOLE

e SOCKET SUPPORT
14 x 430 % 1 ;
136 REQD. 14 = 2.)/¢" STRIPE
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Contemporary
light fixture

This leak fixture consists ol eight light
baxes surrounding a ninth box which
holds an electrical junction box. Holes
bored In wood connectors contain the wir-
ing.

Tha wood parts consist of: nine wood
boxes; 12 wood connectars with Vi-in.-
dia. holes through eight of them; eight
sockel supports, each with a center hole
for a lamp socket such as Leviton's No.
005-3152-F porcelain L-bracket socket.
The egg-crate grilles are strips of wood,
slot-joined and glued together, then fric-
tion-fitted in place. A decorative wood
cover al the ceiling encloses the upper
electrical box; use a router to make the
hole for the box. This cover is held at the
ceiling by two decorative wood strips
attached to Reynolds do-it-yourself alu-
minum tubing with screws.

Lay out box parts and wood connec-
tors. Prebore screw holes in 12 connec-
tors, Ve-in. on center (0.c.) from each side,
centered top to bottom; prebore screw
holes in the box sides, 1%-in. o.c. from
each side, and 1%-in. o.c. from top.

Nexi, glue the box parts together,
except for the center wood box, For
strong joints, glue box sides around a
wood form shielded with wax paper, con-
sisting of two wood blocks whose dimen-
sions equal the inside dimensions of the
light boxes. Clamp the assembly with web
clamp or ropea.

Before assembiing the wood box at
center around the junction box, counter-
bore for the nipples and nuts; also bore
and attach the four wood-block connec-
tors that adjoin this box with glue and
screws. Install the junction box; glue and
clamp the wood sides with a web clamp
around the junction box area. Glue the
bottom plate. (Note: For extra strangth,
double these four connectors.)

Join the four light boxas to the connec-
tors already attached to the center box,
using a stubby screwdriver. Aftach re-
maining connectors and comer boxes.

Install each socket support Y& in. down
from the top of each box with glue and



brads. Install the sockets. Then wire the
fixture with No. 18, two-strand TFFN
{Thermoplastic Fixiure Flexible Mylon)
wire from the junction box (see schemat-
ic). At the junction box, join fixture wire 1o
No. 14 wire and secure with solderless
connectors; fasten ground wire to ils
SCrew.

Bore a center hole In the junction box
cover. Secure the conduit to the box cov-
er with a bushing nut. Run No. 14 wire
through this conduit, then screw the cover
to the junction box. Bore screw holes for
the teak-strip attaching screws in the alu-
minum tubing and get some assistance to
install the whole fixture. First slip the alu-
minum tubing over the condull, then the
wood cover over the tubing. Attach con-
duit to the upper electrical box cover with
& bushing nut and connect wires with sol-
derless connectors, Then screw the box
cover 1o the box. Slip the wood cover in
place and secure the supporting wood
strips. Install low-wattage lamps and
grilles.

2 Pot-and-pan rack

This pot-and-pan rack is made of fir.
Round the top comears of the 2x4 with a
biock plane and sandpaper. Locate the
wall studs (probably 16 in. on center) and
secure the 5-fl. spacer (2x2) to three
studs. countersinking the screws. Space
the screws, altaching the 2x4 to the
spacer evenly, Countersink the screws
and plug the holes with dowels. Stain the
rack; finish with semigloss polyure-
thane.

You can make the rail hooks of &-in.-
dia. Reynolds do-it-yoursell aluminum
rod. Cut a 12-in. length and mark bends
{(see drawing). Make a rod holder of lwo
pieces of % = 3 = 3-in., hardwood,
clamped into a ¥ x 1% x 3 in. block.
Bore a ¥e-in.dia. hole cenlered on mating
surfaces of blocks through shortest

¥ i |

dimension. Then secure blocks between
vise jaws. Insert the rod with the 2V-in,

section centered. Tighten the jaws flirmiy,
Slip an 8-in. length of -in_-dia. iron pipe
over the rod until the pipe end aligns at the
first bend mark; fift up o1 the pipe fo bend.
Then make the second bend. Use the
bending jig shown in the drawing (o make
the third band. Cut off waste after making
the bends.

SUPPLIERS LIST—POT-AND-PAN RACK
P yoid don'T wand &0 make Them yoursell, buy hooks Fom sup-
pllars below. Prices applicabia hrough Decembar 1982
stesl hooks, six for $10.95, from The Black-
smith Shop, Box 15, Mount Holy, Y1 05758
Stainless-steel hooks {prod. Mo, 42462), 10 for §19.95 posl-
paid. Cashiers check or money orded. peyable 1o Hantover
inc.. o 2548 Campbed St, Kansas City, Mo, 84141,

Vinyl-tape graphic adds visual impact 1o this bed-
room (above). Tape comes sandwiched beltween
paper. Remowe paper from adhesive side, press

tape 10 wall and peel off the top paper (inset),

cles. Automolive paint stores often stock
these bright, multicolored stripes.

The graphic in this attic bedroom was
made with a 50-f, roll of a 10-in. wide,
Iricolor stripe called ProStripe Maxiroll; it
cost $38. Installation took an hour,

The tape is double-backed. Peel away
the paper protecting the adhesive side,
lay the stripe in place, and rub the ouler
protective paper with a supplied nylon
squeegee. The tape successfully covers
textured walls. Angled bends other than
90" present a problem, However, if they're
only slightly more or less, you can lap
pieces of tape.

For information on ProStripe, write:
Sparian Plastics Inc., Box 67-PM, Holt,
Mich. 48842 —Michael Lamm

3 Tape wall graphic

An easy. inexpensive way to perk up a
room is with tape stripes—the same type
used on vans and four-wheel-drive vehi-

This pot-and-pan rack holds kitchen utensils at hend. Traditionally, the movable rall hooks
{see drawing at right) are used In tha maat-packing industry to hold carcasses.
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My name is Archibald Mason, | am a wool
merchant from New Zealand

MNew Zealand has more sheep than people.
Our lambswool rugs are the finest in the world,
Every year thousands ol Americans travel 1o
Mew Zealand and buy our lambswool rugs and
car seal covers.

| began selling lambswool rugs by mail in
the United States in 1978, Since then | have
supplied many rugs lo American homes and
offices, and every wesk we receive lurther
requests for rugs from people who cannot visit
Mew Zealand just yel. | have often been asked
by Americans if we can supply car seal cov-
ers. New Zealand was the first country o use
lambswool car seal covers and we have been
making and using them for over 20 years.
About three out of five new cars in New Zea-
land have lambswool seat covers filted when
new, and this ligure is even highar for luxury
cars. | am the larges! single supplier of custom
made car seal covers 1o New Zealanders. |
am now ready 1o offer my seat covers by mail
o Americans.

STRONG FIBERS

It the wool in the photo seems too plush for
wour car seal, don’t worry. We 1him the wool 1o
an even %~ for car seal covers, 50 there is
anough length for those springy resilient fi-
bérs to hold you off the seal and allow air
to circulate behind and beneath you; and the
3" wool is short enough for easy care and
laundering. Yes. laundering! MNew Zealand
tanners have perfeclted "chrome lanning,’
which means your car seal cover can be
thrown in the washing machine and washed
like @ woolen swealer. It goes back on your car
seal as sofl and resilient as new.

When you buy your Car seal covers, you
need 10 know they will last for years. New
Zealand wool is the world's strongest — and
the secret is in the nourishmeant of the sheep,
We have an equable climate with adequate
rain falling evenly through the year. 50 those
lush, green pastures you have seen in our

tourist publicity supply

plenty of food for the
shzep all year. No summer
droughts, no harsh winters.
The wool grows into even,
strong fibers. When your friends run their fin-
gers through the weol in your seat covers,
they may find it incredible that the world's
longest-lasting woaol can be o soft. But you
will know, ag your seal covers give you com-
fort for year after year, that you have bought
from the people who know how lo make the
bes! seal covers,

THE BEST METHOD

Bul think aboul the fixing method. Some of
the seal cover adverisemenis | have seen in
the United States warry me — the fixing sys-
tams they are offering are clearly inadequate.
As you slide in and out of your car seat, there
Iz a tendency for the seat cover 1o Move side-
ways on the seat, and it may move oul of
position. It look us many years of experience
in New Zealand 1o develop the best fixing
mathod, which holds the seal covers firmly in
place withoul moving. We use expanding
cords positioned in exactly the right places,
and wea avan have light friction strips on the
back of each cover to hold them in place.

Wool Is a great insulator. When you enler
your car on a hot day, the wool seat covers
never feel hot, unlike the synthetic materials
often used in car seals.

On a cold day. vinyl of synthetic matenals
drag the heat rapidly out of vour body. Wool
doesn't do this— wool adjusts siowly 10 your
temparature, at the same time cradiing you in
thousands of soft, springy fibers. A greal way
to slart any drive,

LUXURIOUS

Bul the greatest benefit is the air circulation.
Mo matter how heavily you sit on a sheepskin
seal cover, Ihere 15 always air between the
wool fibers, separatirg you from the car seat.
As the air moves behind you, it carries away
the moisture given of by your body. No more
shicking to the seats. or damp clothing on a hot
day. You may even find you use your
air-conditioning less. and thus conserve
fuel, Mew Zealand cars seldom use air con-
ditinning

¢ 18z Archbald Mason

The world’s finest
sheepskin brings new
comfort to driving and
it is washable.

My seal covers cover the back rest and seal
cushion, and they are sirikingly beauliful.
They will enhance the interior of your aulo-
mabiles, and they will protect your car seats
trom scuffing and damage.

We have custom-made seat covers in stock
lor all makes of American and imporled cars.
They are in matched pairs, to suit the two front
sedts of your car, We hold our stock in Hon-
olulu, sa United States customs charges have
been paid. UPS can deliver 1o your address
within a few days of dispatch.

MONEY BACK GUARANTEE

Follow the easy instructions to fit the seat
covers in your car. Then drive with them and
admire thair smart appearanca. Then decide.
If you don't leel you are driving in greater
comfort, send them back 1o us within 30 days.
We will refund your money in full, and hank
you for the opportunity 1o bring a litthe of New
Zealand into your lile.

Call Toll Free B00-367-6002 Ext. PM-04
(24 hour service).
Tell us the make, maodel, and year of your Car,
and tell us if your seals are high back or low
back. Choose your color from whita, honey,
fawn or charcoal
The cost to you is:
Pair §165.00 plus 55 50 delivery
Single 5 B2 50 plus $3.50 delivery
‘We will charge 1o your credit card. Or, if you
prefar to pay by check, please include your
driver's license number for prompl processing
of your arder,

MONARCH
TRADING CC.

OF HEW ZEALAMD

Pier 39, Dept. PM-04
Honobule, Hawai 98817

“The rug in the photo is our white
queen-size rug of never-shom lambswool.
It measures over 5 it x 2 ft and our price is
only $99.50 plus £5.50 delivery. Try our rug—
it will be the nicest thing you ever did for
your feet.”

In Hawall, call 523-5B08 or visil our shop, The Prides of New Zealand, Ala Moana Canter



If you're looking for ideas to
save time and money — while
enjoying what you're doing —
send away for PM's catalog
immediately.

We have plans for shop tools,

boats, storage houses, campers.

Scuba tow, ACV, log splitter, air
compressor. Smart ideas in
fumniture! Also dollhouses!
Projects the whole famnily

Can enjoy.

And best of all — we offer a
special and unique service —
photocopies of past PM articles.

What's more, we tell you the
year the projects were pub-
lished. It may be as early as a
1902 glider to a most recent
1981 solar garden shed. You'll
have fun just browsing through
the approximately 900 different
plans and projects. You'll find
our GREAT WORKSHOP series
listed. Also our SHOP MINI-
COURSES. Timely energy-saving
ideas! You'll see it all in our new
POPULAR MECHANICS PLANS
AND IDEAS CATALOG.

Price 51.00

SEND FOR YOUR CATALOG TODAY!

Send Your Name and Address with Check or Money Order to
Popular Mechanics, Box 1014, Radio City Station, New York, N.Y. 10101

Popular Mechanics s & publication of Hears: Magannes, 3 Divisson of THE HEARST CORPORATION




WORTH WRITING FOR

LOOKING FOR IDEAS ON HOME IMPROVEMENT, REMODELING, LAWN CARE.
TOOLS, ETC.? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

517 MAKING A REAL ENTRANCE

4 Therma-Tro replacement door system can give vonr house a whole new
look, Tn addition to acquiring an eve-catching “entrance  vou can achieve
energy savings and more security. 4-color, lustrated brochure. Free
518 JACK OF ALL JOBS

Shopsmith, Inc. offers a colar folder on their Mark ¥V—Verse-Sgstem™, 5
power tools in 1. Also available, a guide to buying power teols describing
their handsaw, jointer, belt sander and jigsaw. All designed for accurate,
trouble-free He:rformmwe Free

519 THE GRASS IS ALWAYS GREENER ...

Lawn Care, edited by Scott, the lawn and garden people. contains sea-
sonal checklists. how-to articles and the latest information on lawn and
garden care. Now in ifs 33rd yvear, a 2-year subscription to this colarful
pulilication s available . . . Free

520 PUT A CHAMP ON YOUR SIDE

Curtis Homes would like vou to know about their nine new affordable
homes and the "CHAMP ™ —Curtis Homes Assistance Money Plan
Colorful brochure illustrates the homes that von complete and the finan-
clal plan. 52,00

521 LONG-LASTING WOOD DECKS

Design ideas and complete construction details for people with basic
carpentry skills. Decks mude with pressure-treated Wolmanized Wood
resist decay and insect attack indefinitely. This 24-page booklet covers
everything from estimating to staining From Koppers Company
8100

522 KEY TO HOME SAFETY

The Supra KeySafe msures family members are never locked out of the
house agsin. Sturedy safe mounts on the outside of your home providing a
convenient. safe place to hide an extra key. Opens with resettable 3-etter
combination lock., Free brochure.

523 CAREFREE LAWN CARE

New, fully-illustrated brochure introduces the Cadet Tractors from Tutee-
national Harvester, Designed to turn drodge work dota fun work . . all
four seasons of the vear, Free

524 CATALOG FOR HOME, WORK & PLAY

B0-page catalog is chock-full of hydraulic pumps, toals and equipment,
mators, valves, hardware, go carts and mini-hikes. From Northern
Hydralics. £1,00

525 IDEAS SET IN CONCRETE

Transform vour yard (nte an cutdeor enterainment area in st o few
summer weekends. Sakrete Cement gives you step-by-step instroction
for 18 different projects m Usis 16-poge booklet, 75

526 WORKIN WwOoOoD

New 112 four-color, 112-page catalog of over 3,000 products for wonod-
workers, Includes veneers and inlays, fine hardwoods, tosls und bard-
ware., From The Woodworkers” Store. §1.00

527 THE MODERMN WOODEMAN

The Waood Master 5-in-1 combines the five most needed power tools in
one machine. A complete home workshop for wondworkers, do-jt-vour-
selfers and craftsmen. Brochure from Master Wooderaft & Hobby
Machine, Free

528 A RARE OPPORTUNITY

Vinvl Industria] Products would like vou to have complete information on
how yvou ean start your own business in vinyl repair, restoration and
recolorng. Opportupities unlimited, Gl and part time—auto tops and
interiors. homes, restaurants —and more. Just 25¢

528 DESIGN WIiTH CERAMIC TILE

l6epage color brochure shows unusual applications of ceramic tile on
woodstove and freplace hearths, kitchen and bath niches, seating areas
and planter boxes. Detail drawings suggest installation guidelines, From
American Olean Tile, 5e

530 MAKING LAWN HISTORY

4puge color lawn care booklet WHEELHORSE “Famous Lawns of
Amerea” containg information on seven historie locations. Plus, impor-
tant lawn care tips for homeowners. Free

531 WIDE, WIDE WORLD OF WINDOWS

Andersen Corp, answers the most-usked questions about windows and
gliding deors in & 24-page, full-color booklet. Contains special sections an
window planning, energy. remodeling and replacement. Both wood and
vinyl-sheathed windows are described and illustrted Free

532 MAKE JOBS A SNAP .

For heginner or master technician, you'll find just about every hand 100
in this catalog from Snap-on-Tools. Too many to list: 300 pages long. Only
£3.00

£33 RAIN, RAIN GO AWAY

Genova offers a colorful guide to installing Raingo solid vinyl gutter svs-
tems. This new 24-page booklet contains lots of how-to phatos with easy to
follow instructions. Ghe

534 CHIMNEY ALERT

Yermont Tn'hlmluﬁ'. affers a hrochure about its Chimney Fire Alert. An
electromie system that provides continuous stack temperature readout of
any wood or coal stove, furnace, or fireplace insert. Built-in alarm alerts
wser if appliance overheats. Free

535 LIGHT UP YOUR LIFE

Decorative and functional Bxtures for the home are Mustrated in this
162~ page color catidog from Thomas Industries, Chandeliers, wall'ceilin
fintures, hath cabinete'mirrors, outdoor lamps'post lantems, a
recessed lighting are included. 32,00

536 TOOLS, TOOLS AND MORE TOOLS

Al 196 pages of the U.5. General Supply Carp. catabog are filled with over
6,000 naune brand tools and handymon supplivs. Discounted prices, toa!
§1.00 {Refundahle on fiest order)

537 WALLFLOWER HANG-UPS

Handy brochure gives step-ly-step wallcovering instructions. Ineludes
tips on the prt;pvr toals to wse and how to handle difficult arcas, From
Warner Munulacluring. 23¢

538 POWER TOOLS FOR ALL SKILLS

B pagte catalog from Skl Corp. affers power tools reted for do-it-your-
seliers, tradesmen and professionals. Sews, drills, sanders, grinders and
mare, Free

530 WOOD THAT YOU WOULD

12-page. four-color booklet from Watco- Drennis shows how to create pro-
Tessional finishes the first time with all types of wood . Wateo Danish Ol
seals. primes, finishes, hardens, protects, beautifies and penetrates . - in
one application. Free

540 MADE-FOR-YOU WINDOWS

New four-color brochure is packed with infoemation on made-to-order
replacement windows., Includes information on construction, enengy-
saving features and 12 easy installation steps, From Marvin Windows,
Free

541 THINKING CAP FOR YOUR FLUE

Brovhire explains how the Thinking Flue Regolator automatically opens
to il smch out and regulates the volume of heat leaving the chimney.
Cap stops animals, rain and snow from entering Hue. From American
Euvergy Products, Free

542 FUN-FILLED CATALOG

Things vou never knew existed, New, world fimous 1852 catalog of 1,600
hard to get novelties, hobhies, sports, science, electronics, models and
gadgets. From Johnson Smith. 10e

Popular Mechanics 4/82
Box 1718, Sandusky. Ohio 44870
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‘82 HOME IDEAS GUIDE

NEW PRODUCTS FOR YOUR HOME  (Continued from page 157)

The R-10 Water Heater Insulation
Blanket {left) is a hot-water-tank
cover made of 3-in.-thick fiberglass
insulation encased with haavy-duty
vinyl. According to tha maker, by
adding a blanket to a conventional
water heater, you can reduce water
heating costs by 67 percant. Cover
installs with heat-resistant tape
and selis for $22 at home centers.
It's from Bede Iindustries inc., B32T
Ciinton Rd., Clevelanc, Ohlo 44144,

Whirlpool's new electric cooktop, model
Mo, RC8800XLH, comes with three Inter-

The new Harmony musical door chime
{right) plays any one of 24 diferent
malodies whenever your doorbaell Is

pushed. The uni measures 4 x 7 x 11
in. and its tone, tempo, volume and

controle are hidden

neatly behing & amall, surface-
mounted door. Avallable in your
choice of either teak or bleached
finishes, the door chime sells for
$79.95 at hardware stores and home

changeabls haating modules that can be
arranged any way you choosa. The stan-
dard unit, which is shown above, costs
approximately $485 and Includes a grill and
two surface burner units (the one on the left

has two 6-in. burners; the one on the right
has one 8-in. and one 4-in. burner). The
rotisserls, the covered griddie and the cut-
ting-board modules are aiso avallable for
an additional cost. The unit is sold at appli-
ance stores and |s manufactured by Whirl-
pool Corp., 2000 U.S. 33 N., Benton Harbor,

centers. Nutone Div. of Scovill,

Cincinnati, Ohlo 45227 makes K. Mich. 49022, {Please furn o page 173}

SAKRETE does it right. SAKRETE was the world’s first ce-
ment mix in a And today, 45 years later, it's still the in-
dustry standard for excellence — because the consistent quality
of SAKRETE is seldom equaled.

SAKRETE is Economical. SAKRETE is the best buy on the
maﬂtetbemueifsmm—lunghﬂigg-useﬁwhmmu
want to — buy only what you need. An increase the value
of your property.

SAKRETE is SAKRETE concrete and mortar mixes
are designed, batc and mixed to be strong and workable.

SAKRETE is Easy, No guesswork. z
directions are right on the bag. And the sﬂﬁ‘ﬁ%ﬁﬁm
ect Booklet gives you illustrated pages of i and easy-to-
follow instructions.

When you do it yourself — do it right with SAKRETE
Cement Mixes.

SAKRETE: cement Mixes

s B e s

Asi tor the SAKRETE Project Boaklet — it's {reg &t
r SAKRETE dealer. Or seng 750 for nandling to;
AXAETE, Dopt. P42 Box 17087, Cintl., OH 45217

SaMRETE i§ a requstered tracermark of BAKRETE INC, £ 198]
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Bare wood. Just-stripped or unfinished wood, Even previously finished
wood. There's no easier way to give them rare new beauty than with
Carver Tripp slains and clear finishes.
The Rich Color You Want. Carver Tripp offers a wide selection of
colors, Choose the color you're looking for from our colar chips.
Smooth Uniform Coverage. Lap marks? Raising of the grain? Tripp
helps guard against them with deep, even coverage in just one coat.
Fewer Brush Marks and Bubbles. For beautiful clarily and long-
i lasting protection, use Carver Tripp

2 r Liquid Plastic, or one of our CARVER

Harry Morgan,
television star and
proud do-it-yourselfer.

e other clear finishes
F - il 5' Even a raw beginner
41 7  can achieve real beauty
o with Carver Tripp.
=D We'll provide you with
the how-to help and
guality products that
make it happen.

Free “Complete Guide to Staining and
Finishing.” Take advantage of our
know-how. Write for our free 16-page
booklet: Carver Tripp, Dept. PM,
P.O. Box 85063, San Diego, CA 92138,

© st CAHYER THIFPE
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NEW PRODUCTS FOR YOUR HOME

(Coapnued fnom page 171)
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Midcor faucet, Model 0525-CH-2A
{left) Includes a 4-in. washeriess
faucet, a pop-up drain assembly and
two decorator handles—all In one
package. All parts and Instructions
that are necessary for the complete
installation are provided with the
unit, along with your cholce of
elther chrome or brass finishes

and clear, smoke or amber handies.
Middiefield Corp.. 15650 Madison
Rd.. Middiefield, Ohlo 44062, makes
the unit; it's $25 at home centers.

Pro Duty spray-gun package (right)
from Wagner Spray Tech Corp., Box
8362, Minneapolis, Minn. 55440,

has a brand-new accessory, called
the Powar Roller. It attaches 1o

the spray-gun nozzle and paint is
forced through the hollow extension
handle and into the roller, thus
eliminating messy paint trays. The
roller costs $60 and the un
package (with an airiess diaphragm
pump, 25 #. of hosa and spray gun)
costs about $400 at home centers.

The Stovetemp Is a G-in.-dlameter thermo-
sial designed to mount In place of the spin
draft on most wood—and some coal—
stoves. A heavy-duty bimetallic coll actl-
vates a pendulum-typs draft plate, which |s
positioned parallel to the front surface of
the stove. As the fire gels warmer, the plate
moves to the side and reduces the draft
opening. As the fire cools, the opening
Increases. According to the manufacturer,
by controiling the draft opening precisely in
this fashion, the stove's burning efficlency
will Increase by as much as 8 percent. For
added comfort, & housing-mounted dial
allows you to approximate room tempera-
ture. Made by Condar Co., Box 6, Hiram,
Ohlo 44234, It's $39.95 at stove dealers.
(Phaase fum fo page 174)

How often doyou think you'd use a big,
heawy tllar? Probably just & few limeas a
year, night? Tnal s because they re really
miade o do just ona job wlhng, The rest of
the lirme (Mey just gatrer dust wihilé you
doall the back breaking up keep cach
weaek by hang Prefty ndiculous. nght?

THE MASPORT HOME
GARDENER" IS DIFFERENT.
Witk it g ht weight and several quichk-
change alfachments, you can use 1ol
fer 1or many of your gardening chores
Imtact 79% ol Homa Gardener Owners
Wi surveyed report using thair Maspons
at least every 2 weeks!

If you re iooking lor a tiller or a-way to

GOING TO
' ~ WASTE.

COuLD THIS
BE YOS
TILLERT

make all your gardenng S8
pasiar, look al these features
= Lightweight, Cne third the
wasghl of big rear-tine hllers —
[us! 76 pounds So.you can han-
cle 1 easily without any extra muscle

= Tills, Cultivates, Weads. Just adjus!
the working head o htthe job Uss i all
saason long - notjust spring and Fall
s Easy to Handle. Anyone can use it
from older lolks to younasters, It'ssmall
and light o it won bounce and shake
youl 1o death! Enjoy sasy contral

= Affordable.Half 1o one-third the cost of
tug) rear-tine bllers — with 4 times the uses!

= Quality Craftsmanship. Direct gears,
Austermperad fines, solid, rugaed con-
structicn

S TRY THE
A S ET T
HEME

AR MM

ampiete informaton
return 1this coupon or call
Ioll-free 1-B00-227-2864

(i Calfnrma 1-B00-772-3589

. . e O O . A A W I S

Sund to
Masport Amarda Inc
= Dpl Fua rene, 200 Gate 5 Ra
Maspor! I
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NEW PRODUCTS FOR YOUR HOME

The Auvtopulse 10 is an easy-to-install auto-
matlc dialer designed for home and smail-
office use. The unit can be programmed
with 10 telephone numbers, up to 16 digits
long, which can be “dialed” Individually
with just & touch. It's 1% x 5% x 9% In. and
sells for $69.95 at department stores. Larg-

er capacity models are also avallable, it's
made by Troller Corp., 4445 North Raven-
wood Ave., Chicago, Ill. 50640,

{Continuwad from page 173)

The Kltchen Flanning Guice Is a well-lllus-
trated, 16-page booklet written to help non-
professionals design thelr own kitchens.
Standard cabinet slzes and terminology are
discussad, as well as how to chooss the
best cabinet a t based on indlvid-
ual needs. Good, functional design la
stressed. W's $1.50 postpaid from Merillat
industries Inc., 2075 West Beecher Rd.,
Dept. PM 482, Adrian, Mich. 49221,

Tha Vista-Pivot line of shower-door enclo-
sures can span stall openings from 24 to 36
in. wide with just three adjustable modails.
All have glass doors mounted on anodized
aluminum tracks with gold, bronze or slives
finishes. Sold at home centers, these units
ares avaliable In 66- and T2-In. helghts for
$112to 5214, depending on model. Mads by
Kinkead Indusirtes Inc., 2801 Finley Rd.
Downers Grove, lll. 60515,

22 Main St Lynchburg, TN 37382
JACK DANIEL

GENTLEMAN DISTILLER
T-SHIRT

This handsome black T-shirt boasts the
famous portrait of Mr. Jack Daniel with his
wide planter's style hat. The legend reads
“Jack Daniel...Gentleman Distller” and
makes the shirt 2 distinguished addition to
any collection. 50% cotton/50% polyester.
State 5, M, L, or XL. $10.00 delivered.

Send chech, monsy order ar wse American Express
Vs ar MasterCard, including sl mumbers a

signature, (Add 6% sales taa Ioe TH delvery. ) For
& color catalog full of old Tenneides dema and
Jach Daniel's memaorabile, send 51 .00 to the abave
address, In continental U. 5. of A, call 1-B00-
\251-$ﬁﬂﬂ fennessee residents call 615-753-7184
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THE GREAT
REFINISHING

ZIP-STRIP
Paint, Yarnish and Stain Remover will
quickly remove 56 coats of painl, ¥arn
ish, lacquet. shallac. snamel, latex,
urethane, polyurathane, and stain
ZIP-GUARD, a clear urethane woad lin-
ish i5 available in satin or gloss, elimi-
males waning anmd resists alcohol, waler
grease, oil and detergeni. Excellent for
use on cupboards, paneling. furnilure
and wood lloors

Write:
FREE-Zip-Relinishing Book

Star Bronze Co. Dept. PM
Box 568, Alliance, Ohio 44601

HAVE FAMILY FUN AFLOAT
WITH A PONTOON BOAT

EASY TO ASSEMBLE KITS THAT
SAYE YOU MONEY

= Economical, sale and practically indes-
tructible. Ideal far family parties, fishing
or swimming.

= 3 models 1o choose from. 17, 20° and
24" langths.

= Poplyathylens pontoon saclions are ure-
thane foam filled. Retains bouyancy
aven |1 punclured. Highly resistant 1o
abrasion and impact,

* Pontoons are maintenance fres, color-
last — never needs painting.

= Assambly requires no special tools or

equipment. Takes oniy 12 10 18 Nours 10

complete,

All kit components are of galvanized or

marine grade aluminum

Kit eontaine ponloons, frame, motor

mount, helm station, steering, railing

and hardware,

Send $2.00 for complete information.

CALL TOLL FREE
1.-800-351-1363
In Texas call: 915-643-2517
ROTOCAST FLOTATION PRODUCTS
P.0. BOX 1059, DEPT. PM
BROWNWOOD, TEXAS 78801



DOES 60 Ibs. OF TOMATOES FROM
ONE YIELD SOUND INCREDIBLE?

NOT IF YOU OWN THE

*TREE_TOMAIO

{Cyphomandra betacea)

GROWS INDOORS OR OUTDOORS . . . YOU PICK
BASKET AFTER BASKET OF RIPE, TASTY TOMATOES
... ONE BUMPER CROP AFTER ANOTHER. ..

5 TO 7 MONTHS A YEAR ... YEAR AFTER YEAR!

We Get Lettens!

Reod what Mr, L. F_ 5. of Wise, has to say: *'. . Fust
a line o let you know the Tree Tomare is doing
grear. .. abour 543 frorall | L you said {eaves grew
127 .. mine are 15 and T6". Ie's just beaueifult™

Naoted Cltrfeultnrist of MNew
el amd

“Ripehing in New Zealamd from late
April to parly November, the tree
fomato has a very long fruiting
eeascns, Jis wide range o culinary
uies make it a valwable winter and
spring fruit . . .a welcome addition
1o Hre menu™

“Although introduced inte New
Zealand many years c;fu it iz only
in recemt yvears that ihe tree tomaio
has become better known for fra
rmrany uses. [t in now mych soughi
after, and itz popularity s isficaned
by the kigh price realized for it on
local markess .. . Under suitable con-
ditions the plant will produce fram
40 to &0 The, of frufr annally,”

From New Zealand
comes the biggest gorden sensation of the
century . . . THE PERENNIAL TOMATO!

The TREE TOMATO ... a remarkable new horticultural concept . . . unlike

aything you've ever seen belorel NOT a vine , .. NOT a regular tomato plant

that withers and dies after one summer . . . the TREE TOMATD is & living,
powing Iree thal BEARS FRUIT SEASON AFTER SEASON . .. YEAR AFTER

Why settle for garden-fresh fomatoes & Tew short weeks of thi’rw? m:z

put up with hothouse fomatoes that taste like cardboard the rest of the time?

Mot when you can pick crop after erop of ted, plump juicy TREE TOMATOES

up to 7 months a year (2l year ‘round when grown indoars!)

WAYE AFTER WAYE OF SUCCHLENT TREE TOMATOES

GROW AS DUICK AS YOU CAN PICK ‘EM!

AN BE TUD-GROWN
IHDOORS FOR YEAR-
‘ROUND TOMATO HARYESTS!

EROW 1T QUTDOORS AS & TREE—_INDOORS A% & HOUSEPLANT! Your TREE TOMATO will arrive already leafed-out . . _in full, green hardy
; - g vigor! ‘When ready to bear, the branches will literally droop with huge clusters
The TREE TOMATO will thrive marvelously—indoors of out! If you live in a of delicious TREE TOMATOES, hundreds upon hundreds . . . and, as one crop

temperate rone, plant it outdoors and enjoy its bountiful, exolic beauly in your s haryested hed forth to take its place
garden! Or, tub-grow the TREE TOMATO, bring it indoors for winter, and surprise , another rus ortn o its place ... 50 you have a
your family and friends with ripe, j.uﬂ-pinhs tomaloes even during the coldest virtually constant supply of luscious TREE TOMATOES!
months of thee year! Or ., cullivate the TREE TOMATO as 2 house-plant anytime
.. . Anywhere! The TREE TOMATO will achieve heights of up to B 11 outdoors,
but it can be trimmed and trained to any size or shape you wish!

ENIOY TREE TOMATOES 50 MANY DELECTABLE WAYS!

1
I
|
I

SATISFACTION GUARANTEED! MAIL COUFGON TOORY ————-1

LAKELAND NURSERIES SALES, NiL-1822 '

i
We think TREE TOMATOES sre much tastier than ordinary tomatoes . .. [1's hard I 340 Poplar 5t., Hanover, Pa. 1733 i
to find a meatier, firmer, more bursting-with-goodness taste freat! Rich in ] Sure, | want to nni%mm icked tomato goodness—even out of season! |
Vitamin ¢, TREE TOMATOES are febulous in salads, sandwiches and are absolutely ©  Kindly RUSH TREE TOMATOES (L1D1170E) as indicated below on money- |
fantastic just sliced up and popped in your mouthl I back guarantee, I
Nothing beats fresh produce, so why continue to pay high supermarhet prices for | J1 TREE TOMATD ? only $5.98 + 90¢ & handl, 1
inferigr tomatoes, W can Fm' r cwn TREE TOMATOES! REMEMBER, | [OI2 TREE TOMATOE only $5.99 + 51.40 post. & handl.
WE SHIP MATURE P .. Y 5. .. ORDER YOUR TREE TOMATOES 1 (] 4 TREE TOMATOES (@ only $16.9% + $2.40 post. & hand). |
TODAY! Full growing Instructions included, I Enclosed is 5 - X e ) :
LANELAND'S DOUBLE GUARANTEE : PRINT NAME 1

All plants must arrive in perfect condition. IT you are not totally satisfied with any

order, return within 10 Mlpmmwmnrrﬂmdﬂm ice | ADDRESS :
{except post. & hdlg.). all midst aftar planting, or return me I CITY

within 3 months for prompt replacement—no questions ashed! (1 :

LANELAND NURSERIES SALES, Hanmover, Pa. 17331 STATE P

e ———— ——— IEH.H.I.]I'I.‘.., 1%24----—:.—-----‘
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PM LOOKS AT AN EASYTOUSE WALL PATCH

Hnles in dry wall cannot be patched by
simply troweling in some plaster or
joint compound because there is no solid
surface directly behind the dry wall.
Patching material would simply fall
through and down inside the wall.
Construction workers and homeown-
ers have come up with lots of ways to plug

such holes so a foundation can be made
for patching material.

However, the usual procedure is to
Insan a backup plate of some kind behind
the hole 1o serve as a support for the
patch and compound. There are several
ways to do this, tut it Is generally a nui-
sance-type job.

Enjoy a roaring
fire ...
the easy way, with
PM’s Log Splitter!

What could be more
pleasant on a cold, cold
day than the warmth of a
roaring fire. And, you
can have all the firewood
you need and save time
and money by splitting
that firewood yourself.
POPULAR MECHAN-
ICS LOG SPLITTER ex-
erts some 10,000 Ibs. of
pressure and will easily
split 2 ft. lengths of ma-
ple and ash logs 12to 14
inches in diameter. With
an |-beam backbone,
double-acting hydraulic
cylinder, control valve oil
filter, 3-hp. gasoline en-
gine and other features,

you'll find this log splitter
easy to build and a fun
thing to use. And, you'll
save your back from
aching as you split logs
the easy way.

Have more time to enjoy
the crackling fire in your
fireplace. Use it through
this year, or start getting
ready for next winter.
Either way, it's a very
sound investment. Send
for complete plans and
step by step instructions
for just $8.95. Send a
check or money order to
PM Plans Library-Log
Splitter, Box 1014 Radio
City Station, N.Y. N.Y.
10101

PM LOG SPLITTER

Pgpular Mechanica 1t a publication of Hearst Magazines. & Dwvision of THE HEARST CORPORATION
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The kit shown here is one way to get the
job done quickly and easlly.

You use wood-strip patch supports and
double-taced, seli-slick adhesive tabs to
form the foundation for the patching mate-
rial.

Once the support has been set in
place and the square has been attached,

Kit includes wood strips, a 5x5-in, plaster-
board patch you cut to size, adhesive tabs,
patching plaster and sandpaper.

Place patch over damaged spot and draw
an outline of the square with a pencil.

Probe through the hole to check for slectric
wires or plumbing. then bore four holes a1
the comners. Finaily, carefully cut out a
square opening with a keyhole saw.




you patch the hole in the conventional
way. Take the time to study the pholos to
understand the basic steps.

The Easy Wall Patch kit is available
from Crete Wood Manufacluring Co.,
2321 Greenwood Ave., Crate, |l 60417,
The price is $3.98, plus $1.75 for shipping
and handling,.—HRosario Capolosto

Using wates, mix half the bag of plaster 10
the consistency of heavy paste. Flil the
cracks around the patch. After the patch
dries, sand it smooth. Then, mix the remain-
ing plaster and apply the finish coat, taking
care 10 feather the edges. Allow the antire
patch to dry completely, then sand, prime
and paint it.

Peel the adheslve tabs from the backing
paper and apply firmly o the wood strips,

positioned as shown. Then peel off protec-
tive paper from the faca of the taba,

Clean all dust and debris from the back of
the wall, Next, insert the wood strips in the
opening and pull firmly toward the back
alde of the wall 1o secure in place.

“They’re easy fouse
and last for years.”

“You can court on DAP performance and quality just like professionals
do. That's why DAF is the only brand | recommend.”
Caulks. DAP gives you the widest
selaction . . . and DAP caulks last for
years, For everything from weather-
proofing arcund windows and doors
o seqling around tubs and tile.
il Fillers. Easy-to-use DAF spackling,
glozing, putty and wood filler products
are ideal for all your patch-up,
seal-up, fix-up projects.

%B Adhesives. DAP gives

you more, Top qualify,
eqsy-to-use adheasives
thaat cissure strongers
than nail-tight bonds
when installing panel-
Ing. furring. molding,
floocring and more.

“NowonderDAPis’themosi
namein caulks

1B DAF Inc DAP 1o hadesmark of DAP inc
ez Prodiscts Divisson of Scheang-Fough. Didwton. Do J5401

DAP




Door-it-
yourself

(ortet
someone
door-it-for-you)

Now's a great time to replace your
old entry door with a beautiful, secure,
energy-efficient Therma-Tru door, It's
pre-hung, so you can install it yourself
with o mar}r tools. Complete step-by-
step directions are inclu

{El}r if vou prefer, :,rm.l:rTherma -Tru
Dealer can recommend someone to help
with installation.

Therma-Tru doors feature self-sealing
sills and door bottoms that virtually
eliminate air and moisture infiltration,
arctic magnetic weather stripping that

seals like a refrigerator door, and our
patented adjustable security strike plate
that wraps around the jamb to provide

greater resistance to fl:-rced entry.

Choose from more than 100 beautiful
raised panel or ly embossed doors,
and many leaded, ed glass designs.

THERMARTRU |

The More Door
Dividon of T.ETCurpura!iun

| Free Brochure

[ To receive a free copy of
our meve replacement

door brochure. Fll out

this coupon and mail

it tor Therma-Tru,

Division of LST Corp.,

4747 Holland Sylvania

Road, Sylvania, Ohio 43560

q§§‘

|
|
|
l
I
|
I
I
| @
| goune
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Gheck list for
planning a successtul
|lﬂ||l I'Blllllllellll!l

Estimating the time you plan to put into your bath remodeling, and projecting a completion
date, lst you schedule jobs so as to cause minimum Inconvenlence to your family.

Ithough thoughts of a newly redeco-
rated bathroom may lull you for a
short time, the inevitable bills that foliow
will bring you a rude awakening. Howev-
er, with proper planning and budgeting,
you can remodel your bathroom so il's
attractive and funcfional, and fits within a
pre-gstablished budget.
Prepara your own plan and spending
guidelines by following the handy check

list below, The list, courtesy of the Bradiey
Corp., divides the remodeling into a three-
step procedure. Each step is further bro-
ken down into ils basic elements. This
allows you o plan funds for sach, without
overlooking a major expense. Il you take
time fo plan your project completely,
down to the smallest detall, you'll elimi-
nate any unpleasant surprises along the
WaY.

BATH-REMODELING CHECK LIST

MI (sq. I'LHDIJ-IM —_
Estimated oos! of matedal
Teeal cost

Cuhar

Nﬂiqﬂlmhm_
Estimated cost of matedals —; Prolessonal lebor
Total cost .. . .

0. Mistellanaous
m#mmw:wmumm
simam, patch. glue, size, atfar

E. Improvaments Tipe Mo, Sz Casl
Shower curlaires E ] i e
Window curtaing — — _ —_—
Window shades — S i e
Shuttars Sl ! ——t L=

Vanity and'ar tog
Bink faucets
Tubv'shower controd
Tomeals wishoioihe
Toseil basr

RN
ANNETHE
B
T

L]

[T E

A

;?IIIIIIE

Estimatect cost of matenials
Totsd cost

i

STEP 3
A. Pergonal Time lo Complete Step 1
Planning s, | Wmf:msmlnup] —hra.
Total unpaid hows .

B. Tois! Cost Estimates
Add iotal costs om Step 1.
Add iotnl costs from Step 2 .
Asd previous bwo lines fot grand ot

C. Establizh Datas

Start of actusl work .. Complston of indnvidual projects
mmmmm-mq,unmmp
Compistion of job . . __

J



MAKE A 'CARVED' DINING SET (Continued from page 113)

diameters. Use a circle-guide tem-
plate as shown in photo No. 2 for
accuracy in locating drill center-
marks. Drill all the holes before saw-
ing the outlines.

Use a band saw with a ¥s-in.-wide
blade to make contoured cuts. A jig
or sabre saw can also be used, but

10 Glue in hardwood dowels to reinforce
gute-leg pivet hole areas. Sand them flush
with edges before drilling holes.

41 Drill the holes for the pivot dowels 1o
produce hardwood dowel collars that will
prevent spiliting and wear well, also.

the simple arrangement shown in
photos No. 6 and 7. Rig and clamp
your sander to the table so that the
sanding pad is perpendicular to the
table and the bottom edge is about ¥
in. above the table. Lay two pieces of
1%2 stock under the outer edges of
the disc to support it. Take a third
strip of 1x2, about 5 ft. long, and
drive a nail through the center hole
in the dise and partly into the strip.

with MDO . 'We used Champlon
Iinternationsal’s MOO, called Dura-ply.

17T Insert the plvot leg as you would insart
& sliding track door: The longer, top dowel
goas in first, than the bottom dowsl,

ol =

12 Secure the top members with hand
screws for drilling. Use scrap block be-
tween cross members for proper spacing.

the band saw is most preferred.

Cut the 36-in.-diameter disc accu-
rately on the band saw by using a
circle-cutting jig like the one shown
in & Woodworking Secrets (page 118,
Nov. '80). If you don't have that
issue handy, drill a pilot hole, Yis-in.
dia., in the compass center that was
originally used to draw the circle,

158 Follow the steps outlined In text to
avold hang-ups in the sssembly process,
Note handy use of props, as stretchers are
placed Into position for final assembly.

center punch for
the hinge holes. Use spacer shima between
the top parts {(arrow) for clearance,

; : 18 Usea
Place the hole on a pivot point such

as a nail peint projecting from a suit-
able support. This support must be
provided outboard to keep the work
on a level plane with the saw's
table.

Sand the edge of the large dise
freehand or with a finishing sander.
If you want to do a real nifty job, try

Use a nail that will allow the disc to
rotate freely. The disc should be cen-
tered roughly on the strip. Position
the azsembly so the plywood edge is
near the sanding pad. Drive a nail

{Piagsea lin lo page 180)
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We're Guilty We broke Murphy's
Law.’ There just isn't much that
can go wrong when you use

ZAR" interior stains.
m e Because unlike

most other stains, ZAR
penetrates slowly, allowing
time to wipe out streaks and
overlaps. With ZAR wood
stains you can finish the
ob beautifully.

aw

L
,

wood finishes.

“With most ather stoins, if
something oan go wrong, it will

For free wood finishing tips Booklet wrile 1o: Dept. A
United Gilsonite Laboratories » Scranton, PA |8501

EnTarama the
plastic-domed ventilating skylight

LET THE SUN SHINE IN. _, Skylights offer a striking and inexpansiva way 10 imMprove your
day time living. Pleasant, efficien! overhead day-lighting will transform dull roams into
brignt, cheerful, much more fivable space Each Ventarama bongs definite solar winter
heat-gain with natural air-conditioning, Complele package, double domed units it any
roof, any reafing, and any climate. Please write for free literature

> Mg, (A
ﬂir-n AMA SMYLIGHNTY CORPORATION

75 Channel Drive, Port Washington, N.Y. 11050 (516) 883-5000

L) Copyright 1878, Ventarama Skylight Corporation

MAKE A 'CARVED' DINING SET
(Contmued from page 179}

slay ls critical. Before you attach it, make
sure space A sguals thickness B.

20 Here's how the stay secures the leg.
Clearance at hinge allows laaf to be raizad
slightty, so0 the leg top clears the hump.

21 The cheir s dry-assembled with
clampa to bore the pllot holes for the
screws in same way table was préasseim-
bled. Use drill press, then portable drill.

through the far end of the strip part-
ly into the table.

To begin sanding, grasp the for-
ward end of the stick and move it so
the edge of the work is in contact
with the sander. With the other
hand, rotate the dise continually on

180  POPULAR MECHANICS



its pivot. Sand the edges of the other
parts with a drum sander in your
drill presas. Sand the remaining
amall areas by hand. Use a corner-
rounding bit in your router to slight-
Iy round over all edges.

Bore the holes for the gate-leg piv-
ots in the upper and lower cross
members. Bore %-in.-dia. holes 1 in.
deep and glue in dowels, Sand ends
flush, then bore ¥-in.-dia. holes.

Next, bore the serew holes, Mark
the work for the screw locations,
then bore Y-in.-diameter holes in all
the outside pieces, using the drill
press for accuracy. When all the pilot
holes have been drilled, dry-assem-
ble the parts with clamps. Use a port-
able drill with the same-gize bit and
continue the holes into the mating
pieces. Identify each piece for later
match-up, then dizassemble and re-
bore the holes in the outer pieces to
receive the screw shanks ("W dia.).
Also, countersink the holes deep
enough to recess the screwheads.

Assembly steps

Assemble the table with glue and
1%4-in. No. & flathead screws in this
order:

1. Attach upper cross members to
top.

Z. Add one leg.

3. Attach lower cross members to
that leg.

4. Add the second leg.

Cut the strips for the gate legs,
saw the contours, then sand the
edges before assembly. Round the
edges with the router after the legs
have been glued.

Now set the continuous hinges.
Place the table upside down on a flat
work surface. Insert Ye-in, card-
board spacers between the hinging
edges. Tape the hinges in position,
then use a self-centering center
punch to mark the screw-hole cen-
ters. Drill pilot holes for screws,

Drive in only a few hinge screws
because you'll find it easier to paint
the table later with the leaves
removed, Turn the table right side
up and test the gate-leg staya before
attaching them permanently. Place
a straightedge across the table top,
then insert the stays. If the three
top pieces line up level, you ean
attach the stays: otherwise, make
the necessary adjustments.

Note the gate-leg retaining blocks
in the drawing. They serve to pre-
vent the legs from accidentally lift-
ing up and out during swinging. Do
not attach these until all painting
has been completed. Then, secure
them with & single, partly-driven
nail to permit removal for future
repainting.

The upper gate-leg pivot peg is

(Please lurn fo page 182)

When most caulks
crumble,
Geocel stays flexible.

Any caulk that hardens will crack and
crumble away. But Geocel Caulking
Sealant won't. It stays flexible for years.
Geocel is a unique elastomeric
copolymer that penetrates deep into
cracks. Seals out water and weather like
no ordinary caulk can.

Use Geocel on virtually any building
material, even on damp surfaces. It will
torm a nght bond that actually improves
with time. Expansion and contraction
due to temperature changes won't
break the bond, because Geocel
stretches. In fact, if's twice as
siretchable as silicone sealants.
yel costs less,

Next time you need a caulk or
sealant, get the one that won't
crack or crumble away. Get
Geocel Caulking Sealant.
Available at better hardware
stores and home centers.

Geocel Corporation
PO. Box 398
Elkhart, Indiana 46515

Energy-saving products for the home and industry.
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REALLY GIVES YOU YOUR
MONEY’S WOR’I’HE’

.fhl Wl Ik!h’l i{.f.”"
ﬁtr"'im‘q Wa "Ew

oY

.
-
" =

“Thcn:'s pmﬂcz!l}r nuthing you can't do on one of ﬂJESE
solidly engineered machines.

"Of course, a Wheel Horse will do quite an efficient job mowing
the grass. But that’s only the beginning. You can also sweep, aerate,
roll or landscape your lawn with a Wheel Horse. Remove snow: Even
till your garden.

“Wheel Horse lawn and garden tractors are dependable and
hardworking as well as versatile. With quality engineering details that
put it way in front of the competition. An excellent value, really:

“And, believe me, value is something a Scotsman like me
can appreciate. I think you will, too.”

“DON'T BUY A LAWN AND
GARDEN TRACTOR, INVEST IN ONE.”

% Wheel Horse.

515 West Ireland Road » South Bend, IN 46614
182  POPULAR MECHANICS
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MAKE A 'CARVED' DINING SET
{Contifed lom pace 181)

slightly tapered by sanding in order
to get it to fit into place. Rub paraf-
fin on both the upper and lower pegs
for free movement, and be sure not
to get paint on them.

Follow the same general proce-
dure for constructing the chairs as
you did for the table. The assembly
steps are as follows:

1. Attach front apron to seat.

2. Add the lower stretcher to one
side.

3. Attach this side to the seat.

4. Add the other side to the seat.

5. Attach the back, then the arm
rests.

Note that the rear arm-rest
screws are shorter (1% in, long).

Finishing

Finish the table and chairs in the
color of your choice and then an-
tique. Martin-Senour Glade Green
M-0076 (table) and Russet Leaf M-
3199 (chairs) semigloss latex were
uscd for the base coat of the set
shown here._

Apply a primer coat, then the
respective base coats. Normally, a
base coat is applied directly without
need for a primer, but the use of a
primer is suggested due to the raw
plywood edges. As soon as the base
coat dries, you can antique.

To antique, use a ready-made
glaze or make your own {as we did)

22 Handsoma table and chair are de-
signed as a complement for sach other.

by mixing raw umber with a bit of
turpentine and boiled linseed oil.
Apply the glaze with a brush.
Allow it to set until it dulls over,
then stroke over it with a dry brush
to obtain a grained effect. Next,
apply & heavier deposit of glaze
along and around the edges. Wipe
over (light pressure) with a slightly
glaze-wetted brush. Increase the
brush pressure as you move away
from the edges to blend the lighter
tones inte the larger areas of the
base coat. Allow the glaze to dry
thoroughly, then apply several coats
of satin top-coat finish such as Con-
stantine's Wood Glo. P



FANTASY ON A TABLETOP
{Continued from page 105)

given certain “attributes.” These
are mathematical measurements of
the playver's strength, intelligence,
wisdom, dexterity, constitution and
charisma. All of these, along with
such things as player's race (human,
dwarf, ¢lf, gnome) and class (cleric,
fighter, magic user, thief, monk}
affect how the player’s tiny gaming
identity can cope with his phantas-
magorical environment.

In a typical encounter between a
fighter and a demon, many calcula-
tions may have to be performed to
determine a victor. A fighter's high
dexerity, for example, may make
him better with the sword, but a low
IQ could make him miss seeing a hid-
den exit from which reinforcements
could descend on him.

One of the players is the referee or
Gamemaster. The Gamemaster has
the truly awesome responsibility of
creating a world in which the fanta-
gy can take placea,

If characters wander into a deep
labyrinth in search of treasure, for
example, it's up to the Gamemaster
to keep things interesting with hid-
den traps, foul foes and surprising
alcoves. It is also up to the Game-
master to provide resolution of com-
bat and all other game-related
events.

After learning all of thig, 1 decided
to et into a few games. [n one mem-
orable Napoleonic scene, 1 watched
helplessly as my infantey square-
formation, that had withstood a eav-
alry charge, was torn figuratively
asunder by an artillery barrage.

Even in D & D, | had four or five
wizards bite the dust before winding
up with one fellow who could stand
up to even a pussycat of a demon,

However, one thing about fantasy

gaming . . . there's always tomor-
row. Fed
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h Figurings., 152 West 28h St., Sutte 38, New Yok,
MY, 10001
Gronacdier Models Inc.. Box 305, Springlield, Pa. 19064,
Mike's Models US.A, Box 1854, Mew Yok, MY, 10001,
Mirdaburs Figurines Inc. (Mini-Figs), Box P, Pina Plains, NY,
12567
Fal Partha Entgrprinas, $608 Carfthage Court, Candinnity, Otig
45212
Spartan Mnistures, Box 208, Dear Pam, N.Y. 11728,
&mmm Bax 9. Bellehaven, Va 23308,

Aumbooks

Chaosum Inc., Boa B302. Albany, Cald, G4TDE.

Empire Gamas, Ban 5482, Afnglon, Tex. 76311,

Fantasy Games Unlimited o, Box 182, Roshyn, WY
116M

Simulabons Publcabions Inc., 257 Park Awe, 5, MNew Yom,
WY, 10010

TSR Hobbies Inc, Box TSE, Lake Geneva, Wis. S314T.

Yaquinto Publicatons inc., Box 24767, Daflas, Tex. 75224,

Artists
Mika Gilbart, 2003 Gatrmer Ave., Jamesburg, ML), 08837
Steve Tolano Shudios. € Sharon Lane, Fye, N.Y. 10016

Moite: Source for evarything {write lor catalog); The Compleal
Strmingist, 11 East 350d 51, New Yori, MY, 10016
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Build furniture, cabinets, interiors like a prot

» Master cabinetmaking techniques

» Learn how to use hand and
power tools —even lathes,
routers, shapers.

» Learn how to build furniture, do
fine interior work.

=944

* THO NDS OF _

EXPLANATORY PICTURES

8 To get your S44-page copy of
CABINETMAKING & MILLWORK
MAIL ATTACHED CARD TODAY



ant

Thisg

together a bookcase « Read blueprints « Sharpen a hand saw *
Tumn a chair leg on a lathe » Make a scale * Bleach
wood * Install drawers, doors in built-ins = Make a skeleton
frame for a cabinet * Make rabbet joints, dado joints * Select the
best wood for every job » Bore holes st an angle with a dill
press « Apply plastic laminate to a countertop * Order lumber «
Much, much morel

MILLWORK by John L Feirer

...tells and shows you exactly how to do it!

If you're like most do-it-yourselfers, you probably do most of the rou-
tine woodworking jobs around the house and pay to get the
fancier work done. Yet the real satisfaction of woodworking comes
from doing those fancy jobs yourself: making a wall of ¥

built-ins . .. wood- lling an entire room. .. constructing a
table with a tly marc] Wtﬂp."l’:ﬁ.gﬂﬂﬂﬂdoaﬂnfdﬁc
fancy jobs yoursclf even without you've got a copy
of CABI G AND MILLWORK as your guide,

Thousands of show-how plotures guaranties success!

This excellent, 944-page volume is a complete education in
fine woodworking. It tﬂdﬁ]r‘m exactly how to do every step of
every woodworking job you'll ever want 1o do. Thousands of ex-
planatory pictures, charts, assembly drawings, finishing illustra-
tions, construction details and more make this book very easy to
use...even for a novice! (Think of the money you can save by
building, ing. finishing and refinishing all kinds of home
wondworking projects yourself!)

Super clear howito on tools, wood, construction
materials, finishing and mouch more!

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

care for tools and make a yvariety of jigs for power 1ools. More than
300 pages of specific construction plans for built-ins, kitchen
cabinets, room dividers, tables, bookcases, furniture of every

dﬁﬂip tion, Includes A-to-7 wood Malshing section!

You get more than 100 pages of step-by-step how-to for all kinds of
fine hardwoods and practical softwoods, plywood, composition,
hardware, plastic laminates, etc. There's much, much more onhow
to read blueprints, how to make construction drawings, estimate
costs, purchase materials at big bargains, plus up-to-date information
on metrics. Every detail you need to know is given the complete,
clear-cut treatment in this excellent do-it-yourself book. You'll use it
for years as one of your favorite "handyman tools'’,

If card is missing write to:
POPULAR SCIENCE BOOK CLUB P.O. Box 2006, Latham, N.Y. 12111
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THE LESS YOU USE
YOURCAR . . ...

THE MORE YOUR
ENGINE NEEDS RISLONE!

Engines wsed for stop and go trips, or
run for less than half an hour at a time,
form cronkcose sludge! Sludge plugs oil
filters and oil pamages. It can block tha
oil pump screen so that working parts
may wtarvs for eill

RISLOME cleans up on sludge. Dissalves
it. Ksops it from fouling up your engine's
lubrication system. And that's good. A
clean engine starts eosier, rum better,
lashi longer and gives you more gasoline
mileage.

So, if you run your car lems today, take
battar care of it with RISLOME. RISLONE
hai baan ussd for over 50 years by mil-
llons of meterlsts in big cars, small cars,
foreign cars, trucks, boats and diesels too.
Usa it with evary oil change.

Gat RISLOME st your local suts mor-
chandize stors. |4 comes in a blg guart
yellow, red and black can . . . . enough
preduct to kesp your engine clean and
efficient.

FREE: 37 page LUBE TIFS
Bookist, Infarmation, ideas
and discussion about lu-
ems  and

. Send self-
anve-

ad ]
lope 4% = ;Eﬁmgl:dllmf.

THE SHALER CO.

Waupun, Wisconsin 53863

In Canads: Warren Packeging Co. Lid.
" A Scarbarough, Ontaria
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EIGHT DAYS ON ALCOHOL
{Continued from page 50)

the like, the expected attention
along the way was counted on as
free advertising. Only Ford among
the major automobile companies—
all of whom Shepard had solicited—
showed any interest in the event,
making three alcohol-powered cars
plus extensive technical support
available for cosponsors (of which
PM was one).

The final BTU/unit weight deter-
mination was to be arrived at
through the use of Halda fow
meters installed on the liguid-fueled
vehicles between tank and engine.
Wood-burners, of which four showed
upin Los Angeles for the start, were
to have their zolid fuel weighed.

No run for the money

Strictly speaking, I wasn't run-
ning for the mcney, nor were the
other two Ford drivers: automotive
journalist-cum-screenwriter Brock
Yates, in an Escort, and race driver
Lyn $t. James, in an LN-7 (like mine,
but hers was methanol-fueled). But
nohody, least of all Ford, was ton
interested in locking bad, either. 1
was the odds-on weak link in the trio
although whether Yates—progeni-
tor of the "Cannonball Run,” and
the nation's preeminent scofflaw lit-
teratus—could sit still for eight days
of 50-mph driving was a matter of
pure speculation.

The BTUrweight formula favored
the heavy, slow machines anyway.
Ford would be happy enough if by
driving real-world cars at real-world
speeds—with occasional deviations
up and down for experimental pur-
poses—and finishing the trip in good
order, a simple point could be made:
When and if alternate fuels have
promise of reasonably wide distribu-
tion, Detroit can build cars to take
advantage of them,

Two days before the Rally began, |
went down to Long Beach, Calif., to
meet the car that would be my home
for a week and learn how to drive it.
The LNz and the Escort had been
prepared by a performance team
under Bill Stroppe, whose associa-
tion with Ford goes back more than
30 yvears. The job of converting the
stock LN-7 to ethanol had been done
primarily by mechanic Beb Santoro.

Step one in burning pure aleohol,
which has a little more than half the
BTU content of gasoline, per unit
volume, is to get back to higher com-
pression. By a happy coincidence,
the slightly larger pistons made hy
Ford for its European four-cylinder
engines can be fitted to the U.S. ver-
sion to up the compression ratio to
11.4 to 1. Then the carbureter must

be rejetted to provide more fuel flow,
compensating for the BTU loss. Af-
ter a timing adjustment, which will
vary slightly (depending on whether
you're running ethanol or methanol,
which has a slightly lower BTU val-
ue), you're fairly well set. That is,
provided vour fuel tank i= noncor-
rodable and lines, gaskets, seals, and
other components don’t use rubber
in their composition.

After a half-hour in the car with
Santoroon the Freeway, | wasready
to list only one major difference:
odor. Aleohol effluence just takes a
little getting used to, and I was
going to have time for that. The LN
ran like cars run; maybe a shade off
in acceleration, but then [ wasn't
looking for action at the traffic
lights. In fact, | was constantly try-
ing to feel the point at which the sec-
ondary carburetor jets cut in—and
stay the hell out of them, as Bill
Stroppe succinctly put it.

I was still staying the hell out of
them at the start, two days later,
when I ran one of the slowest quar-
ter miles ever turned in at the
Orange County Dragway in Irvine.
Starting the afficial Rally at a drag
strip was 8 Shepard brainstorm; the
national championzhips were being
held there that weekend and we
interrupted the morning time trials
to put 34 variously belching, wheez-
ing and/or exotically cdoriferous ve-
hiclez through the traps for pur-
poses of a media event. After a
moment of incredulity, most of the
early-bird dragster fans in atten-
dance seized on the occagion to nap.
With the jeers of a wakeful few ring-
ing in our ears, we hit the highway
for Phoenix.

Conditloned behavior

Driving for economy, competitive-
ly, involves an immense psychologi-
cal adjustment for anyone whose
youth coincided with a period in
which automobiles were considered
an entertainment medium. 1f we are
not born heavy-footed, the condi-
tioning is as automatic as puberty,
And wou'll never know how in-
grained it becomes until some device
forces m reorientation; if fuel-flow
meters were a stock item on De-
troit's dash, I have no doubt the net
annual gasoline savings, nationally,
would be in hundreds of millions of
gallons. If there's an identifiable
end—a point to it—suddenly, feath-
er-footing can become as macho as
eating glass.

And about as much fun. The LN-7
ran quietly and smoothly in the 807
southern California weather. | knew
the wheel bearings were, well, spe-
cial—to lower rolling resistance—
and the temptation to ease the



clutch in on some of the larger down-
grades was strong. Stroppe had
warned, however, that there might
not be a lot of profit in it; more
important was the way you handled
upgrades. Anticipate on the down-
slope, and don't get so far behind,
speedwise, that yvou wind up staying
on an uphill forever. When you crest,
get your foot out of it right away.
The coneentration involved was real
work, but it made the time pass. With
the driver's-zide window barely
cracked, for low drag, the carwas an
oven, (Airconditioning is out of the
guestion on an economy run.)

Driver's education

For my pains that firgst morning, [
got about 25 miles per gallon; by the
afternoon, I was getting close to 30,
Not bad—equivalent to between 35
and 40 mpg on gasoline. St. James, in
the methanol LN-T7, was, at first, a
dutiful slave to a pie-sized vacuum
gauge, provided in deference to her
professional status, along with an
air-density gauge with which to fur-
therinterpret the former. Her zavvy
told her soon enough to get off that
and drive more by feel; she wound
up averaging two to three less mpg
than 1 did over the entire 3,300
miles, which ia easily accounted for
by the methanol/ethanol energy dif-
ferential. Yates, on the other hand,
not as aerodynamie in the (metha-
nol) Escort format, turned in erratic
readings in the low to high teens.
Although there was some system
malfunction or leakage undoubtedly
contributing there, a consensus de-
veloped to the effect that his right
leg has an independent existence.

On day two, prior to our departure
from Phoenix for Albuquerque, |
found the Stroppe team had affixed
a vacuum gauge to my steering col-
umn—a lot smaller than Lyn's, but
the implication that maybe the old
kid was born torun after all afforded
me a private moment of moist-eyed
pride. It took me the next 300 miles
to learn how to use it and chew gum
at the same time.

Something elze happened cutside
of Phoenix: David Carmichael, Shep-
ard’'s organizer, was seripusly in-
jured in a predawn accident just
after leaving our departure check-
point.

That evening in Albuquerque,
Shepard wrote off the Rally and said
s0 to the entrants. He later agreed
that if we reorganized and ran the
course according to the rules—mon-
itored by the Sports Car Club of
America referees he'd retained for
official zanctioning—the prize mon-
ey would =till be awarded.

But the competition had never

{Blease fym lo page 150)
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Cash Profits and YOU Set The Hours!
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for tha man who can sharpen saws, planar
knives, jointer blades, wood chisels, scis-
sors, axes and other garden, shop and
horme tools.

Balsaw SHARPALL does ali these joba
quickly with precision and at a big profit
for YOU. You can become Sharpening
Headquarters for carpenters, builders,
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EIGHT DAYS ON ALCOHOL

EFFECTIVE _ (Continue rom page 189)
ANTI-FRICTION ! b-r:ejt: ;eri?iusl;é on t;aclc]: to gﬁg’in
e th. i i
FIGHTER ::d hai:; :r:rtu:]ﬁ?mp:eedrli‘f:n frl.:;
course; checkpoint schedules had

LU BnlpL ATE : 25 been laced with discrepancies that

included n I'I'IIES?.'d time zone. Fuel
#105 MOTOR | gl mak sing s
ASSEMBLY _. Had haga, the BEY raige oon be

over 1,000 per pound between, say,
Ponderosa pine (lousy) and Inter-
state rest-area bench slats (report-
edly not bad).

Coasting and drafting were in-
dulged in by almost everyone, in-
cluding someone who was not yours
truly and who reportedly pegged an

ARE (T HER

WS aPPGATION LN-7 at B5 mph on a weaving, six-
" mile mountain downgrade outside of
st LUBRiE Flagstaff, Ariz., with the engine

bty et  diesel ¢ : tuwrned off, An economy run without
utmplats Na. 105 sembly Grease b NET WEIGHT A an in-car referee for each entry is a

ey Al riarmiber

nozs fudger’s festival.

LUBRIPLATE éﬁl - Prize disappearance
AUTOMOTIVE Yet something else emerged, as
the group proceeded across country,
with the prospects of Shepard's
prize money receding by the mile,
LUBRIFLATE DIVISION K BRUTHER Bickering over the rules generally

NEWARX, N 07105/ TOLEDO, OHI0 43603 subsided; factionaliam evaporated.
- Among the 20 vehicles that
reached New York via agreed-upon
route and within the allowable time-
frame were ethanol, methanol,
wood-burning and vegetable-cil die-
sel cars. The last included the prob-
able winner by Shepard's formula—
a Placerville, Calif,, car dealer
named Bob Harmon who was said to
be getting 40-plus mpg in a heavy
Jeep wagon running on filtered (de-
waxed), preheated sunflower oil,

The S.C.C.A. will not release offi-
cial results because Shepard has not
paid them, and no one can currently
find Shepard, including some feder-
al people who have issued a warrant
in his honor.

That a car can be made to run on
ethanol or methanol with approxi-
mately petroleum-equivalent per-

R ey 71 CIpE. ) - 1 SR formance, over an extended route in
AT L2 T ECEE OF 1 et Ll s e all weather and at all U.S, altitudes,
- . , has been established bevond a
You're building a beautilul lite for yoursell and your family

—and now's the time to build that perfect home to gowith it dnubt"" ﬂ'nd lam happy to have been

— & Nofthern Products Log Home part of it.
A home bullt with quality materials and careful craftsmanship But I kept the LN-T around for a
And we'll wark with yﬂuiuadnlpl aurimaginative designs to month after the Ral hr had ended. As
rour fanlly's gy our northeast winter set in, it got
Take a look at our beautiful homes. Send 56.00 1cr extremely hard to start; it began to

your Home Planning Kil 1o; . P s "

Mortherm Products Log Homes, Inc die at ldlE—.EVE‘n nd}usﬂd wide
Box #616, Depl. #85, Bomar: Road, Bangor, Malne 04401, open. The point is that, as Bobby
O¢ write lor our free brochure. Deaber ingulries invited Santoro said to me the first dny in
Long Beach, “The cars that will
eventually run on alternate fuels
[NJ@ norTHERN PRODUCTS LOG HOMES, INC, Tl hs et b it o ae s
serateh.” 5.
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NEW FOR OFFSHORE FISHING
{Continued from page 93

the need for a transom well. The Sea
Devil has unchstructed gunwales so
that fishing lines won't be snagged,
and a walkway forward around the
cabin to allow fighting a fizh in any
direction. Deep-¥ hulls designed by
Jim Wynne for a sea-kindly ride over
open water are topped by topside
fishing features laid out by Bob
Stearns for these new 22- and 25-foot
Cruisers.

Bass boats, favorites of ishermen
for more sheltered waters, are add-
ing veraatility thiz year, as well.
Lighter aluminum hulls, midship

Runabouts are still favored for sheltered
water. Larson Wiidfire 16 takes 115 hp.

Tutty Boats' new 16'-fool Renegade can
combine bass fishing with family sports.

windsereens, water-ski racks and
bowrider sockets for pedestal seats
are being added, Many boatmen are
learning that lighter hulis go faster
with smaller outboards that burn
less gas,

Even some of the weighty diesel
inboards are slimming down. The com-
pact Perkins 50-hp Model 4.108M,
called the world’s most popular sail-
boat auxiliary diesel, iz down 31
pounds to 461. Most powerful ever
from 50-year-old Perkins is a 350-hp
with turbocharging to increase pow-
er while cutting weight. Volvo also
haz improved small diesels in 9.5, 17,
25 and 36 hp. Yanmar offers four
small models of 7.5 to 30 hp. P

f
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SIX COSMIC QUESTIONS
(Canlinuad fnvh Dagpe 35)

television station operating 100
billion miles distant. And they
control an armada of Earth-orbit-
ing observatories that gather ex-
otic X-ray, gamma-ray and ultra-
violet radiation, all undetectable
to instruments on Earth because
they're blocked by our planet's
atmosphere.

With these instruments, astron-
omers can reach through space
gnd time to probe the origin and
destiny of stars, galaxies and,
ultimately, ourselves. If, as some
astrophysicists contend, the uni-
verse continues its present ex-
pansion forever, then we inhabit
a cosmos that had a definite
beginning, but will slowly de-
seend into everlasting cold as the
last stars wink out.

If, however, the expansion
someday reverses, the universe
will collapse on itself—a replay in
reverse of its explosive creation.

Chooging hetweoan these two
possible fates for our universe
pivots on the seemingly impossi-
ble task of weighing the entire
cosmos. Astronomers are confi-
dent they can estimate the uni-
verse's mass with sufficient accu-
racy to chart its destiny.

If the total amount of matter in
the universe exceeds a eritical
mass, the entire affair will yank
itzelf back inte its primordial egg.
Just as a rocket that doesn't have
the thrust to reach escape veloci-
ty will plunge back to Earth, the
grlaxies may eventually be
pulled back to their origin.

In the early 1970s, the propo-
nents of continual expansion
maintained that the total mass of
all the known or suspected galax-
ies was less than three percent of
that needed to reverse the expan-
sion. But researchers have re-
cently aceumulated evidence that
there may be very much more to
the universe than meets the
eye.

WHERE IS THE
‘MISSING' MASS?

Bart Bok, professbr emeritus at
the University of Arizona, savs
that estimates of the masses of
pgalaxies have increased as much
as a factor of 10 in the last few
vears. The new information has
emerged from studies of the mo-
tions of stars in nearby galaxies.

Just as the planets closer to the
sun orbit more quickly than those
farther away, stars nearer the
center of pgalaxies should orbit
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faster than thosze on the outer
edges of the spiral arms. But this
isn't the case. “The speeds are
basically the same,” says Bok,
“which means there must be ma-
terial in a vast corona around the
visible part of the galaxy that is
unseen, but which adds enor-
mously to the galaxy’s mass."

Bok thinks the invisible compo-
nent consists of hordes of old
stars dimmed by stellar senility.
Trillions of such objects prabably
wreath our own galaxy, adding
enormous mass to the system.
This suspicion seems confirmed
by the way the Milky Way Galaxy
appears to have firm gravitation-
al control over a family of nearby
midget galaxies,

Although the missing-mass
problem has plagued cosmic theo-
rista for years, a resolution may
have finally emerged. At a recent
symposium, University of Chica-
go astrophysiciat David Schramm
described how mneutrines, the
lightest particles in the universe,
conld be the salution

Discovered 25 years ago, neu-
trinos were thought to be without
mass, since they are virtually
indifferent te ordinary matter.
But recent experiments by Soviet
physicists and a team from the
University of California have pro-
duced direct, if controversial, evi-
dence that neutrinos have tiny,
but perceptible, masses. Since
neutrinos outnumber other parti-
¢les by about 10 billion to one, just
& whisper of mass assigned to
each would mean they would
pccount for the majority of the
mass in the universe. The myste-
rious gravitational glue that
keeps galaxy clusters bound
could be produced by neutrinos.

DO BLACK
HOLES EXIST?

Black holes are incredible gravity
whirlpools with such awesome
force that they can swallow a
beam of light, stop time and curve
space infinitely. At least, that's
what theoreticians tell us. Noone
has actually seen a black hole.
Their existerce is inferred from
their effects on their surround-
ings, which can be substantial,
considering the hole's enormous
power. However, there are com-
pelling theoretical reasons that
supgest black holes do exist,
How is such an object created?
Take a star about 20 times the
mass of the sun. These stars
squander their stellar fuel at
thousands of times the rate that
the sun consumes its nuclear

stockpiles. But this spendthrift
activity doesn't last for long.
Eventually, depletion of vital en-
ergy apurces, such as hydrogen
and helium, produces convulgions
that quickly lead to doomsday
nuclear reactions. The last gaspis
a titanic explosion that tips off
the star's outer layers and hurls
billions of cubic miles of matter
into surrounding space. Mean-
while, the denser core of the star
implodes, shrinking in mere sec-
onds to a sphere a few miles in
diameter. Density increases to
such incredible proportions that
atoms are amashed togetherin an
escalating chain reaction. The
mass at the core becomes so great
that gravity takes over and the
compacting body crushes itself
out of existence. All that remains
iz the gravitational field, the
celestial cadaver of a once-bril-
liant star—a black hole.
Although the reality of black
holes is accepted by most astron-
omers, there are some holdouts,
notahly the widely respactad MIT
physicist Philip Morrison. “]1 am
one of the few determined skep-
ticas about black holes,” he said in
arecent interview, “"Ever Cygnus
X.1, the strongest candidate so
far,is not proven. Not everything
that is extrapolated from Ein-
stein’s [general relativity] theory
iz going to be real. My opinion is
that black holes have been ex-
trapolated beyond justification.”
If black holes do exist, astrono-
mers think it is likely there are
millions of them in the Milky Way,
and there may be a granddaddy
black hole, with over five million
times the mass of the sun, at the
galactic core. Larger galaxies
could have black holes with hil-
lions of times the sun's mass,

WHAT ARE
QUASARS?

Using the Mount Palomar 200-
inch telescope in 1963, Cal Tech
astrophysicist Maarten Schmidt
discovered a bizarre ohject. It
looked like & star, but praved to be
an enormously distant body of
unknown properties, inexplicably
pouring vut radiation equal to a
hundred galaxies. Thousands of
these quasars (quasistellar ob-
jects) have been discovered since.
Their enormous velocities awny
from us indicate that quasars are
the most remote objects mankind
has yet seen.

Because the quasar light we see
today has taken billions of years
to reach us, these ohjects are seen

(Plegse hun o page 194)
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SIX COSMIC QUESTIONS

as they were, not as they are
today. If the universe was created
about 15 billion years ago, as
balieved, quasars are a way to see
back inte the universe's past.

Using the new, 142-inch Cana-
da-France-Hawsaii telescope, lo-
cated above half the Earth's at-
mosphere on an extinet Hawaiian
voleano, astronomer John Hutch-
ings of the Dominion Astrophysi-
cal Observatory, Victoria, B.C,,
has found a hazy envelope, or
fuzz, surrounding the brilliant
pinpoint core of all 30 quazars he
has examined zo far. He suspects
that the centers of guasars are
energized by enormous black
holes. “We may be looking at gal-
axies in formation—stars being
born around supermassive black
holes,” says Hutchings.

Susan Wyckoff, quasar expert
at Arizona State University, says
the new observations “conatitute
convincing evidence that gqua-
sars, in general, are the luminous
nuclei of distant galaxies.” If so, a
host of new questions emerges:
Was the Milky Way Galaxy once a
quasar? Were all galaxies quasars
at one time? Do galaxies evolve in
bursts of change or gradually?

The heady job of unlocking the
quasars’ secrets will likely be tak-
en up by NASA's Bpace Telezcope
(see How We'll Peer Back to the
Beginning of Time, page 87, Feb.
"79), due to be leunched in 1985.
Capable of seeing quasars 100
times more sharply than Earth-
based scopes because it will be
well above the distorting effects
of the atmosphere, the Space
Telescope may be joined by a larg-
er and more advanced orbiting
observatory in the 1990s.

DO WE UNDER-
STAND THE SUN?

Either something is wrong with
the sun or something is wrong
with our understanding of how it
produces its energy. The problem
is a shortage of neutrinos, those
particles that may also figure
prominently in the puzzle of the
universe's missing mass,

It all started a decade ago when
Raymond Davis of the Brookhav-
en National Laboratory built an
astronomical observatory a mile
underground in a South Dakota
geld mine. His “telescope” is &
tank-truck-sized vat of cleaning
fluid. Davis calculated that when
a neutrino from the sun collided
with a chlorine atom in the tank,
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the chlorine would change to
argon. The vat was placed in the
mine to protect the experiment
from random hits by other cosmic
particles.

S0 far, Davis's results have
stunned solar physicists. Only
one-third the predicted number of
argon transmutations have been
detected. The sun's core, where
nuclear fusion and neutrine pro-
duction oceur, is not working the
way scientists had predicted. If
our theories are right, then the
sun is going through a radical
convulsion, the effects of which
have yet to percolate to its sur-
face, where light and heat are
emitted.

The problem, which remains to
be resolved, has been called “a cri-
sis in confidence in basic theories
of stellar structure and evolu-
tion"” by Harvard's Robert W,
Noyes, Davis and his colleagues
are preparing a new experiment
aimed at capturing low-energy
neutrinos with a tank of gallium,
rather than the high-energy vari-
ety that reacts with chlorine.
Comparing the results of the two
experiments  should  reveal
whether it is the sun that iz amiss
or our theoriez,

Q ARE WE ALONE?

Of all the universe's unknowns,
the posasibility that other rational
creatures share the universe
with us looms as the most enig-
matic. Astronomer Carl Sagan of
Cornell University, a widely
known optimist on the subject,
estimates that the Milky Way Gal.-
axy harbors a million civiliza-
tions more technologically ad-
vanced than Earthlings.

In the mid-1960s, Sagan collab-
orated with the brilliant Soviet
astronomer Josef Shklovskii to
produce the book, Infelligent Life
in the Universe, which has since
become a classic in the field, How-
ever, in recent years, Shklovskii
has reversed his stand on the
question and no longer shares
Sagan's optimism.

Efforts to detect radio signals
that may be beamed our way from
other civilizations thousands of
light-years away have also failed
te bear fruit, and Congress re-
cently ordered NASA to curtail
use of public funds for all such
searches. Unless we stumble acci-
dentally on unequivocal evidence
that somebody is out there, there
seems little hope of solving this
final, and most vexing, cosmic
unknown. Pl
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Radio Shack’s Realls-
tic31-200 s @10 x 2
equelizer (two chan-
nels. each broken Into
10 frequency ranges).
It has a awitch
and subsonic fier.

Audio Control's D-10
is 81 x 10 equalizer
{each of the 10 ranges
affects both speakers
aquaelly). Small in skzs,
it offers an EQ bypass
switch and a rumbie-
kliling filter.

Technics SH-8015 s a
5 = 2 equalizer (two
charnels, each bro-
| ken Into five frequen-
cy renges). ts display

CUSTOMIZED SOUND
{Conibinued fram page 1104

unit’s face. 5o you don't really need
expensive meters to tell you what's
happening to the music—both your
ears and your eyes tell you.

It's not hard to learn how to match
frequencies you hear to the frequen-
cies as indicated on the face of the
equalizer. Many manufacturers in-
clude diagrams with their units
which show the frequency range of
various instruments and of the four
standard human woices: soprano,
alto, tenor and bass. These charts
give you a ready reference to use
with your equalizer. In no time at
all, you'll reach for the 1 kilohertz (1
kHz=1,000 cycles per second) slider

when you need to adjust the upper
mid-range. To de-emphasize a bass
boom slightly, you'll instinctively
drop the slider at 63 Hz down a notch
or two.

Just about all equalizers have a
few things in common. Most feature
buttons to equalize music playing
over the speakers, orto "EQ" mate-
rial as you record it onto tape—or to
perform both functions simulta-
neously. There's nearly always a
center line (labeled “0" or “0 4B,
with pluses sbove and minuses be-
low,

All equalizer models can alter the
frequency spectrum as it goes onto
tape. Most units do this simply by
rerouting the appropriate signals at

[(Plegse furn fo page 196)
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To hook up an edual-
izer, connect patch
cords Into the tape-
monitor loop of your
amplifier. Left- and
right-channal squaliz-
er inputs go to the
respactive taps oul-
puts on back of the
amplifier. The squallz-
er outputs alse go to
the amplifier, but to
the taps Inputs. To

can alao attach a tlape
deck as shown: The
equalizer's outputs go
to the deck's Inputs,
the squalizer's Inputa
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CUSTOMIZED SOUND
(Continued rovrs page 125§

the touch of & button. A few require
rearrangement of the rear-panel
patch cords to do this.

Before you confront an array of
equalizers in the store, have a good
idea of what you want an equalizer
to do for you. You may want to tailor
a wide variety of recordings to the
gound you want or vou may wish to
“fix" a car or listening room with
acoustic troubles.

The nine models discussed here,
ranging in price from §$169 to $250,
give a pretty good picture of equaliz-
ers that are readily available.

B Kenwood's GE-80 ($175) offers an
illuminated panel to display the slid-
ers with contrast and show their
graphic settings clearly. Asa b x 2
equalizer—one with five, two-octave
bands of contrel in each channel—
the GE-80 i simple and flexible.

B The Technics SH-8015 (%200} is also
a b = 2unit, but it provides a display
that nudiophiles with tepe recorders
will appreciate. The display shows
how closely the overall level of the
equalizer's output comes to match-
ing the original signal. It also pro-
vides the choice between a subtle
{=3-dB) or more extreme (=12-dB)
adjustment, both of which read out
on the display. By keeping the level
of the signal the same as the origi-
nal, you're less likely to get unwel-
come surprizes in the form of too
high or low recording levels.

B Ploneer's SG-300 ($180), a 7 = 2
unit, is a useful compromize be-
tween the simplicity of five-band/
two-octave models and the greater
adjustability of ten-band/one cetave
EQ units. Large sliders make an illu-
minated display unnecessary.

B Akal's EA-G40 ($250) is a very sim-
ple device that offers eight separate
bands of equalization in each chan-
nel. An EQ-defeat button encour-
ages switching between the source
signal and the altered one. And it's
possible to control the volume at the
amplifier or tape-recorder input (for
recording level master-fade) with a
sin]gle knob controlling both chan-
neis.

B Sony's SEH-310 (8250) iz a "hybrid
graphic equalizer.” It has nine
bands which control both stereo
channels at once. It features a vari-
able echo generator and a variable
microphone input (mono to both
channels). These target this design
for PA hookup, dise jockeys or enter-
prising home recordists who want to
try voice-overs on tape. One very
unusual feature is a front-panel
microphone input jack for & mono
tape recorder or radio. This permits
signals that may not be truly hi-fi to



get a little sprucing up as they go to
an amplifier or onto tape.

B Audio Control D-10 {($169) features
an EQ bypass that permits A/B com-
parison of the original and the
equalized signal, A subsonic filter
cuts out rumble and amplifier-kill-
ing bass from nonmusical sources.
B JYC's SEA 60 ($320} is a 10-band,
feature-loaded equalizer, It teams a
bar-graph display with funetion-
indicating LEDs to tell vou what the
unit is doing at a quick glance,
Large, visible sliders show boosts
and cuts relative to the flat “0" level.
The bar graph relays the actual deci-
bel level in each octave. Display lev-
el can be adjusted from virtually
nothing to extreme sensitivity. An
EQ reverse gives you instant com-
parison between the “straight” sig-
nal and the altered one, while per-
mitting a tape recorded with equal-
ization to be played back “flat,” This
makes it possible to play vour equal-
ized car-stereo tapes on your home
system, with your altered frequency
spectrum restored to normal.

B The Realistic Model 31-2000 ($180)
and Vector Research's VQ-100 ($250)
are 10 % 2 equalizers of considerable
usefulness. Radio Shack's no-non-
sense Realistic 31-2000 provides
large, legible sliders and a minimum
of unobtrusive switches. An EQ
bypass, for A/B comparison of al-
tered and original signals and a sen-
gitive unity-gain control for each
channel give you control over the
two main characteristics of a signal:
its tonal makeup and its overall lev-
el. A green LED glows when a chan-
nel's output signal (if a signsal is
present) matches the level of the
unaltered input. This is handy for
recording a proper signal onto tape.
And when the equalizer is working
hard to boost or cut certain frequen-
cies, red LEDs that lank the green
center one light up or flicker.

Each channel of the Vector Re-
gsearch VQ-100 is displayed on a sep-
arate red LED and the horizontal
display ranges from - 18 to +18 dB.
A pair of infinitely variable, unity-
gain knobs adjusts each channel's
level. Use the bypass to compare A/'B
gsignals and get the level you want. A
subsonie filter ecaps off this moder-
ately complex equalizer,

There is a lot to choose from in the
nine sample equalizers in this sur-
vey. But no matter how complex an
equalizer you choose, don't overlook
the standard tone controls on your
amplifier. Use one set to help the
other and don't be afraid to experi-
ment with settings. With a good
equalizer to iron out problems and
create new sonic perspectives in
musi¢, you'll be surprised at how
quickly you become creative. ]
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MAGNETS AND SONAR (Commued from page 96

comments that go with them—
sights and sounds of the past,

The reel is Dalwa's Procaster Lite
with Magforce, ant it should help
even a beginner to cast without
major difficulty. It's the level-wind
“bait-casting” type that today is
also used to pitch assorted plugs and
other hardware, Many fishermen
favor it for its lure control and pin-
point accuracy,

I've been demonstrating angling
skillz at sport shows for many years.
Spend eight hours a day target-cast-

g

P

'3

Magnet resistance |s controlled by a dial
with strength settings from 1 up to 10.

ing and you learn what your equip-
ment will do. 1 tried out this new
Daiwa reel for just such demonstra-
tion casting at the recent Bassmas-
ters Classic outdoor show at Mont-
gomery, Ala. If the reel performs as
well in the field, I think it's &8 win-
fer.

The great problem with antiback-
lash devices (and all modern level-
wind reels have some type) is that
with enough tension to prevent
baeklash, you're also often tighten-
ing the spool too much to get casting
distance. Yet Daiwa's Rex Gerlach,
a noted fisherman, reports casts of
204.8 feet with %-ounce dummy
plugs and 155.2 feet with Yi-ounce
weights with the Magforce dial set
at 1.5 for minimal spool resistance.
Those are distances many times
greater than the average angler has
to cast.

The Magforce system works with-
out friction devices, brake collars or
tension on the spool shaft. Inside the
left sideplate ars two plastic rings,
one smaller than the other, contain-
ing two sets of lifetime magnets,
with their north-south fields oppos-
ing one another. A flange on the
gpool revolves between the two sets
of magnets. When the spool spins, a
flow of electrons is set up in it. The
aluminum spocl is an electrical con-
ductor and the current dissipates in
the =pool, creating sufficient resis-
tance to eliminate spool overrun—

198 POPULAR MECHANICS

Accuracy casting practice by author-fisher-
man Fagerstrom tests reel for backlash,

with itz backlashes and
nests."”

If you're into physics, vou might
explain Magforee as rotational ki-
netic energy that iz magnetically
converted to electrical energy and
then dissipated. The faster the spool
turns and the more directly opposed
the magnets, the more resistance is
created and the rate of spool speed
governed. Control is determined by
a dial with settings from one to 10.
At the maximum 10 position, you're
still able to gpet casting distance
while using lures from Y ounce up.

Daiwa is making a Magforce PMF-
1000 model that holds 125 yvards of
10-pound-test monofilament, and
the PMF-1500 with wider spool that
handles 140.

“bird's

Sonar vs. fish

Electrons are also alding anglers
in a Lowrance X-156 sonar graph
recorder being developed that can
chart selected slices of water from
1,000 feet down to 10 feet thick, and
then label on the printout the depths
being studied. And Wesmar, in Seat-
tle, has a rotating scanner, the
Omnicolor 55265, that provides
depth and horizontal distance in col-
or on a1 TV screen aboard. [

Om

nicolor Digital Sonar unit from Wesmar
microprocessor for color display that
target ranges of up to 2,400 fest.

§'i’
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NOW WE'RE BALLOONING ON SOLAR POWER (Continued from page 100)

traditional forms,” saya Donald
Cameron, who built the British bal-
loon. "But if solar has any chance at
all of finding practical use, it's with
balloons."”

The 144,000-cu.-ft., “double-enve-
lope™ balloon made its record-set-
ting ascent from a dairy farm in
South Barham, near the southeast
tip of England, last August 22, a day
that began with cloudy skies. By
T:30 a.m., however, when the ex-
panding balloon started its climb,
the sun was shining. And Julian
Nott was flying toward Dover, 10
miles away on the Channel coast.
About 20 miles east lay France.

Not for rookies

“It was one of the most beautiful
Aights I'd ever been on,” says Nott,
who iz no newcomer to ballooning.
He's in the record books with the
world mark for altitude in a hot-air
balloon, 55,134 feet.

Experience counted on this trip,
since the solar balloon is like any
other hot-air balloon—it depends on
the sun to keep itz gases warm. The
new twist is the double-envelope
insulation that permits the Britizh
balloon to rely on the sun for lift, as
well as Right-sustaining heat.

The mainspring of the solar bal-
loon is a sun-absorbing, black, da-
cron inner balloon, surrounded by a
clear plastic outer envelope—itselfa
balloon. To get off the ground, Cam-
eron explains, an electric fan forces
air into both the inner and outer
bags.

When the eraft is half filled, the
fan is turned off and the process of
gas expansion and lift begins. The
balloon may use the sun alone to
gather the heat needed to expand
the air inside. But, then, liftoff
would take hours.

It's quicker to start with a pro-
pane-torch assist, as was the case
for the Channel flight. After the air
is blown in, the toreh is used to
expand the air enough to commence
elimbing. Once the balloon is a few
hundred feet aloft, the torch is
turned off and the sun does the
rest.

With its internal temperature
higher than that of the outside air,
the balloon continues its expansion
and lift, The greater the tempera-
ture difference, the greater the
lift.

Crossing the channel, the craft
had plenty of hkelp from the sun,
which generated temperature dif-
ferences of up to B0°F.—enough to
attain an altitude of 3,000 feet. To
stay there, Nott tugged at lines that
opened and closed valves on both

inner and outer bags, thus main-
taining the internal pressure.

Going sky high

Altitude will be the name of the
game thisa summer when Janice
Brown climbs into the cockpit of the
Solar Challenger (see Tech Front
Lines, page 127, Apr. "81). The light-
weight plane, powered by over
16,000 solar cells, will take off from a
desert field in southern California.

The Challenger, which ¢limbs a
painful 1 foot for every 13 feet of for-
ward motion, is the creation of Dr.
Paul B, MacReady Jr., who readily
acknowledges that his craft is far
from practical. In fact, MacReady
emphasizes that the Dupont-fi-
nanced project is strictly for demon-
stration purposes.

The 196-pound Challenger doesn't
have the balloon's propane assist
advantage, but climbs on sun power
alone "wvery, very, slowly,”" says
Brown, drawing out her words to
emphasize the slowness.

At the same time, Brown luxuri-
ates in the knowledge that her plane
will take a long time to fall, with its
glide rate of 120 feet per minute,

[f she faces any problem at gll, it's
with the oxygen delivery. At lower
altitudes, the Challenger pilot needs
no oxygen. But at 30,000 feet, a
forced-air system will be essential.
Such an oxygen system would have
to be heavy, and the Challenger has
room for only 30 more pounds of
equipment. Brown said ne decision
has been reached so far on the type
of forced-air system that would be
used. She would only acknowledge
that several candidates were being
considered and that slight changes
might have to be made in the body of
the Challenger,

Many changes were made in the
design of the British solar balloon
before London architect Domenic
Michaelis was ready to allow Nott to
fly it. The first part—designing the
inner balloon, was easy. Michaelis
gimply commissioned Donald Cam-
eron to build a standard 105,000-cu.-
ft. *A-Type"” balloon in black. The
outer insulating envelope was a bit
trickier.

It had to be transparent, but also
strong, and the only way to do that
was to laminate clear polyester to a
Diacron reinforcing scrim  woven
leose enough to admit light.

Unfortunately, “if you get glue all
over the place, it cuts out the light,”
Michaelis notes. The solution was a
‘“rolling operation where the scrim
carried the glue—hot glue—and
rolled it between two sheets of poly-
ester.” This created a material with



thousands of tiny windows, each
about Y-in square.

“It's amazing stuff,” says Nott.
“It looks very flimsy. I was worried
that people would put their fingers
through it. But actually, it's remark-
ably strong.”

The laminate was cut to the pat-
tern of another standard Cameron
balloon of 140,000 cu. ft.

The full-sized solar balloon is the
final stage of & project that began in
10756 with a smaller test version not
designed to carry passengers, One
such early prototype broke its moor-
ings in France and iz thought to
have been the culprit in several
UFO sightings at that time.

Trial balloons

Michaelis's first trial balleon
looked more like & pup tent than a
balloon. It consisted of two cubes—
one inside the other—staked to the
ground in his back yard. The outside
was made of transparent plastic
film; the inside was standard Da-
cron  ballooning fabrie, colored
black.

The next shape he tried was a
“trefoil” within a balloon. That craft
had a clear-plastic outer balloon.
The inner device was again of plastic
film, painted black. But it was fash-
ioned in the shape of three arched
butterfly wings, sewn together. This
collected heat well, but wasn't as
aerodynamically sound as the even-
tual balloon-in-balloon.

Even before those early tests, in
November 1985, the U.S. Patent
Office granted license to Cambridge,
Mass.,, inventor Lee Ashman and
some associates for a solar-energy
balloon. Designed for weather fore-
casting and, perhaps, as a toy, the
project eventually lost steam.

Contacted recently by PM, Ash-
man said he hadn't given the balloon
much thought in recent years.

That seems to be the fate of most
solar-powered vehicles—among
them golf carts and other small, low-
speed vehicles. The Solar Surrey, for
instance, built at the Lawrence Liv-
ermore National Laboratory in Cali-
fornia in 1978, logged only 1.B00
miles in two years of operation.

Its batteries took seven days to
charge fully, after which it could
range about 30 miles before a
recharge. Of course, the cart's only
purpose was to test the performance
of solar eells. Aceording to Liver-
more researchers, the Surrey per-
formed that test admirably,

That, says balloon-builder Camer-
on, won't be the fate of mannad solar
ballons. “Solar power is the kind of a
thing a balloonist can really appreci-
ate, Flying to the sun is a nice sort of
way to think of ballooning."” o
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SUPER COUPES ROAD TEST
{Continued from page 109)

wagen's Scirocco, the very target at
which all these other companies
have launched their missiles. But
Volkswagen hasn't exactly been sit-
ting still. After all, a moving target
is the hardest to hit.

Volkswagen Scirocco

VW's Seiroceo is the perennial
standard of excellence when it
comes to small, sporty coupes. The
first-series Sciroceo is the car other
companies copied to create their
entries for this class, and the mostly-
new 1982 Seiroceo is the one they'll
copy for the next round.

What makes it better? Well, two
things stand out. The car is obvious-
ly built with care. Every one of our
testers mentioned the excellent con-
struction, inside and out, and the
way it “exudes quality . .. typically
German in fit and finish.” But what
reall nppealed to us was the way

irocco felt when we drove it.
"A nice solid car, extremely stable at
high speeds,” wrote one tester,

Surprisingly, the Scirocco did not
stand out at the track. [t was second
behind the Stanza in acceleration,
third in the slalom and braking and
first only on the skidpad.

Fuel economy of less than 27 mpg
is nothing to write home about for a
1.7-liter, overdrive, five-speed, 2,000-
pound ear carryving one passenger
and no luggage, though it did place
the Scirocco third among our disap-
pointingly gas-thirsty group.

At £11,000, without any options to
speak of, this iz a very expensive
small car. And it's not all that well
appointed. The Scirocco driver gets
only tach, speedometer, water tem-
perature and fuel It's also short on
sound-deadening material. There's
an annoying resonence at most
speeds, plus a tiring highway buzz.

Everyone complained about the
awful rear windshield-wiper motor
and tacked-on rear spoiler, which
conspire to block rear vision.

The chassis of the Seiroceo isnow 8
years old, and az pne tester pointed
out, “It still picks up the inzide rear
wheel in hard corners.” No matter.

The steering, shifter, handling and
driving position combine to make it
an absolute ball to drive fast. As one
tester put it, “The cornering limits
are actually quite low. But the fast-
er you go, the better it feels,”

And that's what really sold the
Seciroceco to our testers.

Nissan Stanza

The Stanza came from nowhere to
blind-side the competition. Two of
our testers ranked it first, ahead of
the Scirocco, and the rest of us had it
in second. Somebody at Nissan has
abviously done hizs homework, be-
cause the Stanza is one terrific car,
particularly if you consider price,

The Scirocco is far and away the
class of the field. But it is shamefully
overpriced. The Stanza, by compari-
son, cost a whopping $3,000 less, was
Jjust az well put together and ran the
pants off the VW at the track.

The Stanza chassis ig a collection
of miracles. Consider this: The Stan-
za is heavier than every car in this
group except the J2000 and has the
largest engine. Yet it was not only
the quickest at the drag strip, but
the most economical car overall,
both by significant margins. The
Stanza was second to the Scirocco on
the skidpad and only .07 mph slower
through the slalom. And it won the
braking contest. The Stanza is even
significantly quieter than the buzzy
Scirocco—and has the largest lug-
gage room.

Everyone agreed that the Stanza
interior was well thought out, fully
instrumented, comfortable, spa-
cious and “all of & piece.” Said one
tester, “They've even made plastic
look good.” And everyone com-
mented on the number of conve-
nience features. It's the most com-
fortable ear of the group.

Ifthe Stanza is so good, why didn't
it win? Good question, that. Basical-
ly, because the Sciroceo is such a joy
to drive, while the Stanza has some
unwanted slop in the steering, a rub-
bery shifter, a lot of body roll even in
slow corners and a general feeling
of looseness.

Asone of our group so nicely put it,
“This is the kind of car I'd buy my

{Please turn to page 208)
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It's all in that funny wing on the nose

I dropz the nose, increasing speed While not strictly @ STOL configu-

ration. the 78-1 is designed for small-
field operation. Duplicate elevators
and flaps in both the canard and
main wing give it high lift and pre-
cise control, especially at low land-
ing and takeoff speeds. With flaps
down, it can land ot a relatively tame
84 mph.

The 78-1 is 65 feet long, has a main-
wing span of 70 feet and burmms an
economical 505 pounds of fuel per
hour. A scale model i=s currently
undergoing wind-tunnel tests at
NASA's Langley Research Center. lf
the results are as good as the prelim-
inary calculations, Rutan’'s remark-
ably prolific Rutan Aircraft Factory in
Mojave, Calif., may have the mal-
ings of a speedy. fuel-efficient, su-
persafe commuter shuttle that could
pose a U.5. challenge to foreign com-
petition—even with the funny wing
on its nose.

Aviation

"What's that funny wing on the
nose?" People have besn asking this
avar gince famed aircraft designer
Burt Rutan unveiled his odd-looking
VariViggen in the early '70s, followed
by the popular little homebuilt Vari-
Eze and Quickie—all spectacular, if
unorthodox, sports planes, with
wings on their noses (see The Wizard
of Homebuilts, page 116, Feb. "73).

Now Rutan is thinking bigger. His
letest adventure into the exotic is a
JE-passenger, twin-engine airliner
intended for fast, safe, intercity com-
muter service, a field currently dom-
inated by STOL-type imports of for-
eign design.

Like Ruton's earlier creations, the
new commuter-shuttle concept
sports a tail-first horizontal stabilizer
called a "conard.” Its principle is
intriguing. Set at a slightly sharper
angle than the main wing, it stalls
out firsl as speed decreases. This

CANARD =

ELEVATOR
CANARD FLAP
(FOWLER TYPE) A ENaER
SEATE 34
FORWARD-ZWEFT

MAIN WING H‘-\""'\-\.

ANTI-VORTEX e
WINGLET =

==

Let it all hang out: With dual control suriaces, the crafl has superb low-speed mansuverability, needs only 3.500-foot runways.

automatically and regaining lift be-
fore the main wing can stall. Thus,
the craft itself never fully stalls—and
a plane that can’t stall won't go intoa
spin.

But the canard s enly part of
Ruton's maverick philosophy. The
engines aren't on the wings, w
you'd expect them to be. The two,
1,156-hp Pratt & Whitney PT6-45 tur-
boprop powerplants are in the verti-
cal tailfin, one ahead of the other—
one pushing. the other pulling. Be-
cause the engines are in line with
each other, there's no sudden yaw to
the side if one loses power—a reac-
tion so violent it can cause o conven-
tional twin to lose altitude and go out
of control,

The Rutan commuter, modestly
designated the Model 78-1, not only
can maintain altitude on one engine;
it actually can continue to climb at a
comiorting 770 feel per minute
(f.p.m.). Climb rate on both engines
is an impressive 2,110 L.p.m. Cruis-

ing speed is well over 300 mph.

TURBOPROP
NOSE-MOUNTED EMNGINES
TRACTOR
I
ELIGHT CANARD WING /
DECK., GALLEY,
£ . LAVATORY,
o BAGGAGE

IN REAR

LARGE FOWLER-TYFE FLAPS
{EXTENDED OUT OF WING]

MATNWING
ELEVATOR

TWIN,
BACK-TO-BACK,
1,156 HP

RUDDER
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The French connection
A new era of American hydroelectric
generation begins this month near
the small Ohio River town of Vance-
burg, Ky., when the world's first fully

icated power plant goss into
commercial production.

The 75-megawatt W.T. Love Gen-
erating Station utilizes a relatively
new bulb-type turbine with the gen-
erator mounted in front of the turbine
bine {a propeller turbine with vari-
able-pitch blades) operates horizon-
tally, as opposed to the conventional
vertical turbine associated with
high-head plants like Niagara Falls.
The low-head (head is the distance
the water level drops from intake to
outflow) bulb turbine has been used
mﬂvﬂr in Europe since the

The straight-through design of the
horizontal turbine allowed a one-
piece design of the $77-million plant,
saving Vanceburg's utility commis-
sion millions of dollars in concreta

jabricated in o French shipyard, generating plant for Vanceburg. Ey.. was

Completaly
carried tronsatlantic by o speclal ship
construction costs, occording to
project manager William Lewis.
Cost was the prime consideration
of the utility company in seeking its
own source of electricity. Vanceburg
{population: 1,938) couldnt afford
cost overruns inherent in normal

and broken down for the apriver low.

with the Vanceburg utility for more
than eight jmu:rs studying prefab
hydroplant designs. In 1977, bids
weare received from E.rm: in
Austria, Norway, Switzerland, the
United States and France.

Engineer Lewis was impressed by
the welding technology and turbine-
building experience of Neyrpic, a

W.T. Love Genercting Station. world's lirst fully prelcbricated power plant, starts cperation this meonth on the Ohlo River.
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subsidiary of the French conglomer-
ate Alsthom-Atlantique. The contract
was awarded to that firm in 1979, Als-
thom-Atlantique agreed to get the
project to the Yanceburg site in two
years or less.

Vanceburg decided on the prefab
design for two reasons: a firm con-
struction price and short building
time. The plant is the first mixed
steal and concrete design of its type
in the world. It needs only internal
concrete weights to moor an the river
bottom and a concrete ramp and
walkway to the shore,

Normally. a concrete powerhouse
is built around the generating units,
The Yanceburg plant doesn't need a
concrete housing; everything is con-
tained in the 144-foot-wide, 178-foot-
long stesl structure. Other recent
bulb-turbine ventures that have used
conventional concrete structures
{one in Wenatches, Wash., and an-
other in Racine, Ohio) were consider-
ably more expensive.

The 6.500-mile moave from France
was planned for summer, when the
Mississippi and Ohio Rivers were
high enough to gccommodate the
50,000-metric-ton structure, bul not
too high to prevent the plant from
clearing overhead bridges. On June
23, 1981, the power station was load-
ed from the French shipyard where it
was assembled onto a Dutch-built
ehip that "sinks” to load the plant. It
arrived in Baton Houge. La., where it
was offloaded and split into two
parts 1o ease transportation through
narrow river locks. The plant arrived
on July 25 and it was reassembled.

River water was pumped out of a
cofferdam and the plant sunk 53 feet
to moorings on the riverbed. A 146-
foot access tower, held alongside
one turbine housing on the upriver
voyage, was hoisted into place.

Recently, the upstream weir of the
govornment dam was dynamited,
allowing the Ohio River to flood in.
With the cofferdam removed and the
gates opened, the first turbine's 18-
foot blades began epinning. The two
other units are scheduled to come
online by April 1. supplying all
Vanceburg’'s power and netting
$33,000 in revenue this year through
the sale of part of the load to Hamil-
ton, Ohio, 100 miles away.

————
Alternatives

Hot water two ways

Its locks are not its big advantage,
but if you don’t mind having a mod-
erate-sized solar collector poised
over your chimney on the rool, a new
dual-acting hot-water system might
be just the thing you've been waiting
for. By allowing the circulating water
to be heated either by escaping fur-
nace (flue) gases
or solar heat—or
both—the sys-
tem provides at
least one mode
of quxiliary heat
in any season of
the year.

Think about
it—when solar
anergy is most
plentiful in sum-
solar panel can be M, Your fumace
adjusted for best sun 18 down; in win-
angle lrom ground. tertime, when

a solar system
would normally prove less than ade-
quate, the flue is constantly hot,
Thus, for this Innovative system,
there is a fairly “llat” available
energy profile the year round.

The main aodvantoge is that a
smaller solar collector than would be
required normally for a single-source
system can be used. Additionally, no
separate drain of antifreeze circuits
is necessary, according to the de-
veloper.

The hardware has been patented
by the Wedge Co., Box 201, Media,
Pa. 19063, which is locking for a man-
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PREHEAT

| TANK
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Water thot's In dual-source hot-water ays-|
tem circulates up and down flus in pipes
that are routed through chimney.
ufacturing/distributing firm to han-
dle it (anticipated retail price is
about 1,200 and it qualifies for cur-
rent tax credits). Both systems are
contained in one chimney-mounted
unit and the solar panel can be
adjusted from below to obtain the
optimum sun angle.

A backup water heater is still
essential to the system, but this is the
case in virtually all alternate-energy
hot-water plans. Solar power alone
can't do the job.

Ecdiiot; Fioban Nalson
Contribatore Shel Galloge:, Gary 5. Huderman

A
Housing

Glass houses

A prefabricated, five-section fiber-
glass cathedral-roof system is avail-
able at costs running 35 percent less
than conventional truss-and-shingle
roofing, says E & E Fiberglass Corp..
Box 318, Bala Cynwyd, Pa. 19004. The
reinforced-polyester-tesin roofs can
be locked together in series (such as
in motel construction) and steam-
cleaned (no painting needed). While
aimed primarily at land developers,

Fiberglasa cathedral-roof unit is malnte-
nance-ires. comes In 20- and 24-Icot slzes.

the units could also be used for pri-
vate dwellings. such as summer cot-
tages. The time estimated to com-
plete an average structure is lowered
by 25 percent when the glass roof is
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CYLINDER HEAD
WITH MODIFIED
YALYE THRHAIN

Transportafion

A burnt-out case
The combustion end of an internal
combustion engine is no simple
explosion. Example: After more than
30 years of re-engineering the most
basic components inside a cylinder,
Texaco scientists have put together a
practical, working engine that
doesn't care what fuel it bums. A
modification of a GM 2%2-cu.-in.
truck engine, the new mill is based
on a stratified-charge, fuel-injection
design called the Texaco Controlled
Combustion System. It will be in-
stalled in 500 United Parcel Service
trucks for a full-scale test this year.
Though no passenger-car applica-

g=_ |
CUPFED
PISTONMS

POWER-ERAKE
VACUUN PUMP

|

MODIFIED
FUEL-INJECTION

HIGH ENERGY
IGHNITIOM SYSTEM

W
.,\.1"' H-‘ .'.'Q'I.1
s

“-'.:'_y

p b

ACCESSORY
DRIVE

tions have been announced, Texaco
engineers say the engine could meet
emissions requirements and let cars

SYSTEM

Modified 292-cu.-in. GM truck sngine is capable of diesel fusl. gasoline or
alcohol. Tt will be fest-tested on 500 United Parcel Service trucks this year.

burn gasoline or diesel fuel (or any
fuel alcohol). The engine also gives
approximately 35 percent better fuel
economy than comparable conven-
tional gas engines.

The TCCS engine utilizes a com-
pression ratio of 13to |; a redesigned
air-intake system provides an initial
air swirl which is accelerated near
the end of the compression stroke by
a hemispherical cylinder head. The
compressed air (no fuel in the mix at
thiz point) reaches swirl rates of
30,000 rpm in the cup-shaped head. A

S tuel injector sprays fuel into the swirl
In gas sngine, some compressed fusl-gir a1 the peak of compression; a spark-
mixture may lgnite before flame fromt plug isfired just “downstream” of the
from sparkplug, cousing engine knock.  injector and the flome front follows

COMBUSTION IN STRATIFIED-CHARGE, MULTIFUEL ENGINE

INJECT IOM
NUZZLE

2 Cup-shaped head bullds

18
1 The fusl is injected just

the swirl to provide a consistent,
clean burmn. All this does iz make
both octane (antiknock property) and
cetane (self-ignition property) num-
bers irrelevant.

The engine has a timed fuel-injec-
tion system (modified Stanadyne die-
sel injection pump). Modified diesel-
type roller/lifters, which require spe-
clal camshaits, are also used.

An even more promising operating
mode: The engine is designed to bum
“wide boiling range” fuel. Similar to
jet fuel, it could be approximated by
mixing three parts gasoline to one
part diesel fuel. This simple refinery
distillate could be produced
cheaply from raw petroleum. W

tobal,

3 The combustiongasesfol- & Eventual result:
“upstream” of sparkplug. wup to a swirl of 30.000 rpm.  low the swirling airstream. clean. and consistent bum.
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NEW! 3 IN 1

POWER-FEED

PLANER' MOLDER
JOINTER

The first sffordabie
shop of M3 kind!

Mow turn low cosl fough
wiluabile finished
mdtathar clocks, I
furnitare, 5a-1rm, e Lt
frames sall to o . Malds sl g
lar patterns & custom designg | -r ot

and joints widhoad change-aved
fady o uss. M-
DAY FPREE VRAL Eaay term INFORMATION KIT

P L L L b 1 T T Ty A
CALL TOLL-FREE 1(800Y227-1617, Exl. 489
in Calif 1 .800-122-3545, Exi. L85
R WRITE T0:
WOODMASTER TOOLS, INC.
2849 Terrace, Depl, PP13, Kansas City, MO 64108

PLANER
FACTS
& PROFITS

Sbock Yor

r'- - .

TURN on a4 DIME

MINI-SKAT Tractor Kit _
Sioers wiln 2 Levers . ., !

m.m.amm%m
y Manual . ... 5500
Movie (Bmm Color) . 5850
(iicnery By pretamn).

STRUCK KIT. Cedarburg. Wis. 53012

KARPATE — SELF DEFENSE
; m!&. STUDY COURSE

Fuscihimy
= Deslrective Kiching
= Driental Fighting Secrety
Write For From Brnchurs
g Mew Orient Karate School
Dipd 777 ae % Awan, M_J 8TT1P

Rl Now -

AnyoneCan Leain

CLOCK COMPOMNENTS

Clock Maosvements. Battery. Uuarts, Electrie,
Llvgos Cq'-dmbrrl Corara] iy, Wesmiisis
tex & Triple Chamn, B Dy ey Wit & Wit -
manmser, Him B, Hannieten, Wets], Beee],
dals, Hareds, Brwa & Plotw Sumbsers

arhers 1T uimdvedsof Mevs MH\H
) for i) Page Caialiy. Refonded oo

snk, Calt. 31308
CALL TOLL FREE NOW!

.. AMAZING VINYL REPAIR
ik —$10 to $20 in an hour!

Big earnings, repeat butiness Cat
“~ shops. homes, motels, reslaurants,
i bars. etc. FREE FACTS BY MAIL
Call toil-free 800-821-6833 (1. B00-572-0444) or
Write ¥iIF, 30 Montrose, Depl 181, Crecago, IL BOGIR

Nalural! Cedar Energy Efficient! Aifordahle!

Send 55 for our all-new 1982 catalog
HTOA-Ath 5f,
P B 37 WoodEnilly, WA TSRO (i) GSA-RSTT

EARN BIG COMMISSIONS

WORK FULL OR PART TIME!
Show blg FREE SALES KIT featuring com-
plata line low priced business printing and ad

spociaities to business Eupli. Bl ofit-

-numtbnuﬂm. Start now, e
HATIOMAL PRESS, INC.

AZS WORTH CHI

CAGS, ILLINOUE B00S

s ; 2
e And own a
Profitable Business

I you own & homse suitable for the application of
siding, do it yoursell with a Home Kit Irom
Aluminum Indusiries.

You'll save ax much A BE4% of the national
apphed cost of siding. And il's 50 easy o do, |f
you candrive & nai and cut on & straight line you
can'l miss.

Aluminum Industries (America’s largest mail
order siding company) wil send you & complets
kit of viryl, aluminum of stesl siding N your
choice of 22 different colors and 14 sizes. You
get all Ihe siding panels, sindow &nd door trim
and preformed comer mouldings . . . even all
the iools and nails you need.

You don't need a lot of monay, either. Youcan
pay for your Home Kit wih an FHA Homa bm-
provement Loan of Aluminum industries’ own
intevast-lrea §7.00 a woek plan.

Basi ol all, once you'vs re-sided your homea
with & Home Kit, you're automatically qualified
10 becoma an Aluminum Industres Dealer.

When your friends and neighbors see your
home and find out how much money you can
save them, youll have customers waiting in ne.
Yous'll be abde 10 make $1000 per order . . aven
more il you apply the kis. Whether you work
full-time or part tima, youll have an opporunity
1o make big money!

What are you wating tor? If you have a home
suftahle for the apphcation of siding, just mail
this coupon, o call 1-800-643-9004,

Mail this coupon or call

1-800-643-9904

r----"---------

I mmm.mmng.k =T “ﬂ.PH—l-!l
I Souncs merestng. Plamse serd b omation. Mo Saes-
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: Prini Mama :
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“I'd been to listening 10 Ermest
Hemingway's The Old Man and the
Sea plus other great spoken word
audio cassettes, while training for
the marathon? savs a friend of
Cacdmon, “[ts Charlton Heston's
reading. 1ts all about conrage And
it gave me the 1t | needed”
Running to great spoken word
prose and poetry can be an uplifi-
ing experience. To receive The
Old Man and the Sca
{ 2 recording set )
send 318,96 plus tax
with this coupon

Or call wll free
1-800-22 30420,
VISA and MasterCard
accepted,

MRV

| cakpsios 19 Hevaadway. New Yok, Sew York 0021
I Pl af wiied 2L EF Bevands Wadni Rty Freg Caiglog

= Saleiy Lock Prevenis
Accidenisl Closing.

= Brass Boislers And
Brass Lined.

. HMH‘IHIF Custom

§3.95
BLACK BELT CASES
N-32 4" Clossd  $1.25
e £ Ada Ti¢ Handiing Monay
:g‘:zgm ;:253 Back Guarsntes.

WESTBURY SALES CO. DEPT, R-4-PM
373 Mapla Avenus, Weatbury, New York 11530

Ask for Hanna

when you
wash your car

HANNA Car Wash Systems
Hanna Dr, Portland, OR 97222



Bet your exercise - |
but dont ﬂIBI it!

v

|- BO0-T57-1935

PEDALPOWER . . .
n gt mny In moke your bike cader aad mare lunt

Fiding a bike 15 greal exercise Bul
pedalng wihen you're lined or traveling up
hifls can itself be a threal fo wout healih,
A PEDALPOWER Ebecinc Drive System
takas the health risk out of nding your beke
and allows you to safely 7ip over hills,
cruise effortiessly and Teel really
ifaepaaraciienl

PEDALPOWER Electric Drive Systems
fit all bikes and adult irikes. Thay're easy
16 nstall pse no gasoling and el you
travel 100 miles lor aboyt 10¢

= Slaris instantty

= Recharges cvermaghl o any househald
autled

= Jumpk inylallaisn

s Standard and delune models availabie

# 10-day trial Money-back Quarenies

& (ver 50,000 sald worldwide

» Tax deductible when prescribed by a
docior

Owners Love PEDALPOWER

“PEDALPOWER helps me get
tha axercise | need and wani -
it's » real delight.”

8. Soresen, Galnesville, GA

“PEDALPOWER is so cheap fo
oparste, | wouidn't teke double
the price | paid for it. People
don'l know whal they're mizsing
- sspacially senior citizans."

L. Hannah, Moberly, MO

Toll-Free

1-800-257-7955

(In. M.J.. BOO-232-6550)

N

GINES
FEDALPOWER, DE

551 Mantia Bivd . Sewell N. OBOAD
Send me my Fres Color Catalog.

St - g
o | ]

\_ Srowroams 1t New Jerses, Tewes ant Fonda )
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SUPER COUPES ROAD TEST
{Continued from page X02)

wife—safe and comfortable, roomy
and economical.”

Honda Accord

It's hard to place the Accord.
Unlike the Sciroceo, it's not thrilling
to drive. The Accord is simply well
made, competent, viceless transpor-
tation—a good car, but rather unin-
spired and, thus, uninapiring.

Said one tester, “The Accord isn't
really a driver's car. [t's a boulevard
cruiser for a person who doesn't
demand too much performance.”

This particular Accord was more
bland than most. A §7,400 stripper, it
came without even a radio. Optioned
up like the American duoin this test,
it would be more like a 3,000
machine. That still wouldn't have
moved it out of the middle of the
pack in every performance area, nor
moved it past the Scirocco or Stanza
in the finals. But it might have made
the Accord more memaorable,

What can you zay about a car
which does everything well, but
niothing brilliantly? The interior is
nicely laid out, all the controls are
“so handy vour cat could drive it."

The handling is “predictable, but
there's too much suspension compli-
ance. It loses the line quickly in the
burnpy, twisty bits, and how about
some good tires for a change?" Our
testers also found lots of road and
wind noise, bobbing and weaving at
speed, and rear end lockup under
braking.

On the other hand, everyone ap-
preciated the excellent luggage
room. “You could park a Seiroeco
back there."

Toyota Corolla Sports Coupe

The Corolla Sports Coupe hasbeen
around for something like five years
without change. And vet, judged by
almost any yardstick, it easily out-
did both brand-new sporty coupes
from GM and Ford. It isn't in the
same league with the Scirocco.

Most of us thought this was among
the best looking cars in the bunch—
gleek, erisp and modern. The interior
was just as pleasant. "Jazzy without
being garish,” wrote one tester,
“and surprisingly Teutonic."

Unfortunately, the Corolla’s chas-
giz has been left behind by today's
front-wheel-drive competition. It
beat only the J2000 in the handling
and braking tests, and was the slow-
est of all at the drag strip. Even
worse, this lack of power was not
compensated by good fuel economy.
The very noisy engine was called too
rough to rev beyond 4,000 rpm,
though the redline is 6,000.

Where the Corolla really fell apart
wasin the driving. The handling was
described as “awful, so loose it feels
like somebody forgot to tighten all
the suspension bolts."

Pontiac J2000

According to GM, the J-cars are
targeted at the Honda Accord and
VW Sciroeco, while Cadillac has the
temerity to be pogitioning the Cim-
arron against the BMW 320i.

Our J2000 was barely competitive
with a Toyota Corolla designed be-
fore the oil embarge in 1974, and out-
classed by the new Sciroeco, Stanza
and Accord.

At the track, it was fourth in accel-
eration and last in braking, slalom
and skidpad. It was also, by far, the
noisiest car in the test and only mar-
ginally more fuel efficient than
Toyota's gas guzzler. The J2000 des-
perately needs the five-speed trans-
mission and larger engine promised
for later this year.

Part of the J-car's trouble is that
it's a pood 250 pounds overweight
compared to the competition.

If the engineers dropped the ball,
GM's stylists have done themselves
proud. Unanimously, our testers
thought the J2000 waz by far the
best looking car in this group. A typ-
ical comment was “Excellent . . .
trim and sleek ... total integration of
all components is beautifully han-
dled. A credit to GM styling.”

The dashboard carried a full set of
pauges, and everything was pretty
well bolted together, but it's the
details that kill you. For example,
take the instruments. There is a
gauge for every purpose, true
enough. But the angle on the plastic
faces reflects your own clothes. It is
impossible to read the instruments
while wearing a white shirt.

Our testers' comments on driving
the J2000 make dreary reading for
anybody who's hoping for a Detroit
renaissance: “Handling is lousy—
lots of wander, limited compliance,
rough ride, lots of body roll and wal-
low that pets worse the faster you
go. The cheap General tires don't
help."

*, .. Cross your fingers and pray
you get the gear vou want."

“Poor brakes, engine detonates
under acceleration, a scary car to
drive becausze the front wheels have
a mind of their own. Tiring to drive
fast. Impossible to drive slow be-
cause of the high rear-axle ratio.”

Mercury LN-7

Ford seems to have a very naive
approach to automeobile styling. The
surface development of this body is
so overdone that it detracts from the
basically good silhouette. The heavy



rub strips, high nose and absurdly
flared wheel wells scream at your
eye, There's no rest, no pause, no
subtle integration of forms.

The interior is just as bad. The
dashboard on the LN-7, for example,
has round dials with white edpes in
front of the driver, square dials with
silver edges in the console, square
chrome handles on the heater con-
trols, round chrome knobs on the
radio and black plastic door knobs to
set off the rest. It's as though five
different stylists each worked on a
different square foot of the dash.

The rest of the interior is equsally
unintegrated. The seat guy made his
seats too low, flat and slippery, with
no lateral support. But the steering
wheel designer put the wheel too
high, and forgot to include a tilt-
wheel option. So the driving position
is like that of a Harley-Davidson.

The engineers all seem to have
worked in a vacuum, too. The four-
speed gearbox has no reverse lock-
out, and first gear is right next to
reverse. It's got poorly spaced ratios
and loose, sloppy linkage.

Atthe track, the LN-T was a mixed
performer. It finished fifth in accel-
eration, fourth in braking, third on
the skidpad and a resounding first in
the slalom. This iz consistent with
our test results for the Escort sedan,
and the curicus inconsistency ig due
to the basic design and the optional
TRX suspension package on bath
cars. In a conversation with Ford
engineers subsequent to our testing,
we were told the suspension is
designed for fast, evasive maneu-
vers, rather than steady state cor-
nering. This is borne out in the
apparent inconsistency between the
slalom and skidpad results.

As our slalom tester explained,
“This car would be just about
undrivable without the TRX option.
It wants to slide, there's lots of yaw
motion, lots of feedback and nibble
through the steering wheel.”

The LN-T's little engine iz sorely
overloaded. It's slow and rough with
no redeeming qualities and runs out
of breath quickly. It really needs a
larger engine and five-speed trans-
mizsion: both are in the works.

imports have the edge

The American car companies are
logsing & billion dollars every three
months, even when the Japanese
are restricted by import quotas. And
it has nothing to do with interest
rates, inflation or UAW pay scales.

The fact of the matter is that most
of the cars Ford, GM and Chrysler
are failing to zell are, with a few
exceptions, not as much fun to drive
or as well executed as the cars from
other countries. 2
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successful sign-malker.
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[ Telephone Listening Device
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PM LOOKS AT
A POUR -
ON RESIN

Tack-glue plant spacimans 1o a table-
top surface, then pour on resin mixtune.
Bubbles ore removed by passing o toroh
flame lightly over giue surface,

Equal parts of reain and hardener are
mixad togethar for two minutes bafore
pouring. The mixture hardens in a day.

Tahle Top Resin iz a finish with
adifference—you don't brush
it on—you pour it. A mixture of
equal parts resin and hardener, it
has the consistency of honey.
When poured, it forms a finish
that's similar to dozens of coats of
varnish. Since the coating is =0
thick, it's ideally suited for em-
bedding coins, photos or practi-
cally any kind of specimen.

The resin is recommended for
protecting and surfacing flat ob-
jects, such as tables, bars and
countertops, as well as plagues.
It's available in 16-o0z., 32-0z. and
1-gal. sizes at crafts shops. Sug-
gested retail prices are: $13.60,
$19.39, and $54.48, respectively. For
more information, write Fibre
Glass-Evercoat Co. Inec., 6600 Cor-
nell Bd., Cincinnati, Ohio 45242.

—Rogario Capotosto
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Machinist

A brand new bimonthly magazine
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# A forum for sharing ideas and
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accessories, M

including

bench

. BUPER TRYKE

Easy-to-build i}
semi-kit saves
you money., En- ]
gne is completely
assembled, frameis welded and |
painted. With common tools and
our 227 x 347 fully (llustrated [ ]
instruction sheet, you just bolt
everything together and start riding! [
ed vehicles powe
mp mm::n-ﬁm-r::gbu‘-::-“ -
= All have lorque converters (no shift-
Ing), four-shock suspension and B
tough, lubular stesl frames.
* Can be lognaed for street riding in
many staboes. I
+ Can be regitered as farm machin-
ary.
= Kit priced from S470.65 to §1090.05
less accessoies.

.

' Fram tha Largest Malmr of Bike and Tryke Kits in the Waorld — Carl Heald
- H I Il E N N EEEEEEe

LOOK!

WATERSAVER. a
conmvenient way 1o
save energy and money ... up 10 $40
per year| Yalve Instalts easu:.r of Shower
head. Conirol feature allows complate
watar flow adjustment, Solid Brassi
Chrome plated.

Invast 3895 1odayl

Send check of money ordar 1o:
Tribwie Enterprisas
1620 W, Randaol Mill Road
Box 120064
Arlington, Texas 78012

Full Momey Back Guaranies

FREE CATALOG

This unique, professional-quality fasten-
er cabinel is the “star”' of our new full-
color catalog. Heavy-duty steal cablnet
with removable, poriabie drawers comes
in 2-, 4 and G-drower sizes and o variety
of colors. Alsa choosa from a selection
of highest-quality fastenar agsortments
for the home handyman, woodworker,
metalworker,

For free catalog, call of send coupon.

TOLL-FREE 800 253-0405
{in Michigan call: 800 632-0165)

Name
Address
City _
State, Zip

Reick..

Depl. PM4Z
2265 Black Creek Aoad
Muskegon, Michigan 43444

Decorate your home
or office with a
i PIECE OF HISTORY

Supmﬂy-ﬂﬂud antigue

and accessories
ordable prices

We stock some of the most
rare and unusual antigue
wea . accessories and their
1 ?::milﬁ in the wmi!d
| turi ue milita
\ swnbd:‘;wﬁnnhi da 2
percussion muskets, ﬂmtlock
pistols, bayonets, battle
5hulu:lu and more. All in fine
1o excellent condition at
amazingly affordable
proes.
Send $1.04) for
| 28 page full -rotor
catalog tor
World-Wide Arma, Lid.
PO, Box 194
Redding, CT &875
(203).7 482077

lh Dvairr Imguarirs. Weloomr

_—

The Quality Altemative to
Hgh-Cost Inflatable Boats!

Witey pumy S600, $1000 o mons
Yor e infatn L Doar?

N So& Eagies last for vears,
pidcs smmall and ol

|t ST o B5aD

4 Canges. dnghees and
1 moarmount Boals
J, »Whihe tor pur FREE
twochise

" Sea Eagle, Deps PMAE,
5t Jwnes. MY TR0
e phone S5 T34 00

oy - Fray
& 2w i ¢ By BT

TRS-80 COMPUTER
DISCOUNTS

® Lom Dradounl Phaces Sn i Camgtir, e
im] Do RADEDH BHACK “II-Iqun-—*

= Fapay Dusct @ Wo Oul-gl-Sate Sains T
& Fodl RADHD SHACH Wemnsly 8 e Frioms Arpehes
w Win Shup atoneds & PREE DISCOUNT FRICE LIST
SCOTT TARED
Rmdes MO0 & ssociate Sior

P N Daineiy Dnew Winafrad ML CELAS  EOG-GE-F 100

= IT'S A MIRACLE!
Charcoal Lighver
Guaranteed to Light
Your Fire in 20 Minutes!
- Mo Lighter Flyid Nesded —
WRITE FOR FREE CATALOG

TANDISH CO., DEFTPM
BEN 20400, Dslias, TH 75220

SATELLITE TV

ey
s

*;-:,;."’; FantasTIC 80 N CHANNELS

# ¥ Wow ariea corpiruchion pans ples big B2 11
f)ﬂg DODK KGR WA Juming g, kits, LWAS 20 -
i [ErErs 31 whalesam proes, Far befier than cabde

™ cryGial ciear mcepbion. Send 59095 e
57 00 for 151 £hass |adr el of Caf our

d.
24 hr GOB ovrier st [905) B62- 5068 Now
Gl TV Ectronies, PO Bow 215, Masiand FL 2975

212 POPULAR MECHANICS

MANUAL TIRE CHANGER
Fim ypoyer oeens et dire. Ehaarges Basaion fand

dmaLith b redimts Bre oo fime BTPROE

e, wniaAnl o gudrasiewd Toll o weite

WIKCO INDUSTRIES,
IMC,

LU TR 308 §T-5X1F
Broues fnw . Wehrows G807

SAVE

Aagermible sur Minins DAHLECD
Cramier Kit Buylachnr.ldrrauh
Colnlng 01 it comsarucing and
uses — §1,00. P 18
¢ Build--yoursel - $7:00
Mg (hmm colort - §9.50
Reduralalie on 3y puechase)

Cedarburg, Wis. 53012




— Know how o fix i, 1o fune o lo servace it
lqul il running mpht. The TOTAL SERYVICE MA N-
¥ IU.M_ for your car will show you bioy 1o do everylhing
L Ifmm W minor pdjustment 10 a major repakr
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Ul tKnow your car inside and out.}

faciory workshop manuals, Each one is carefolly re-
wrinien loy nise by the do-it-yoursell car owner. E'IHI‘I
whd ensy b rollow, wel complete nnd detziled enough

even for professional use. You per all the important

information plus hundreds of the best pictures, lﬁ'ﬂ*l
grama. and specificaliom.
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m:)ODWORERS! TILLER USERS...

Can your machine
do all of this?

# Handle with just ONE HAND.

o EVENLY break, turn & till soil.

# Shred vegutation without tangling.

+ Leave NO WHEELMARXS or FOOTPRINTS,

The TROY-BILT® ROTO TILLER-POWER COM-
POSTER can do all this and more! That's why
sgrious gardeners consider il the
finest tiller available. See for
yaurself! For complete details,
“OFF SEASONT SAVINGS, and
FREE 26 page booklel chip this
and mail today fo

TROY-BILT® Tillers
102nd St &

This fine Cabinetmaker's Workbench
{5 just one of the Frcgcets that have
appeared in the past issues of

The Woodworker's Journal.

Whether uw:mﬂmurammnwmd-
worker, you Ir un||u y the detailed grawings and in-

stru:nuns for basilding &1l types of practical pmm
including Earty I.mmﬂn and Contemporary furmi-
fure, , Clocks, gefts. and much more

In bo plans. each issue confains shog-
fips, money-making ideas. antique rapasr tips and
cabingtmaking lechnigues

Subscribe now to the project magazine
that features 70 plans each year

| 'FHI EWI—I'H ¥z

1ynar SHE Z-pm E'EIII
|Phhnwumn~ﬂm1.li Fuares)

m-:ﬂlﬂl Tilgr Fgwar Campaiers

TO HEAT THIS TOTALLY ELECTRIC BERM
HOME, IN NORTHERN MINNESOTA

= THE aCmET I —
& An AllWeather Wood Foundation
& Tud Walls
& Totel Englrewring
+ Unigue Design
= 0% Mory

it TOOAY and pove il cwmis PHAE m by hrochars il g od bos
et pelges pEEers sinr Rormes ae e meckat fossyo

SEMD '2,00 To: WOODLAND PRODUCTS
1704 Ldguwood Drive
Thiwl Riwsr Folls, Mina. 36701

555 PICTURE Mﬁ.NE '\'DI.IFIEIWH TMWES
PETHORA o |

l-.(!h-—- by T vnuuﬂ“-
{c 1500 Cagn Clamps., Tlinhas Prpm i
Evrrytiving - Fou Name 115 DEALERS
Chacin Gawtmin, Sehiagi Dibeg Teker Cammbem o
[y WAHTED

Bty Coiw Py B 0 e e WL lﬂﬂil.hﬂm
SIROMBERE CHICKS & PETS UNLIMITED. ot fover 59 M. 56404

Carmjilnts plana & fPecy
S hew to Bulld or

By = @iieg. @FiceE dn
marks, kits, sngles,
b,

‘S 5045 for DUNE-BUG pig to:
Ej‘ L‘U' :".".‘1'.':#""“ s B4

el
?immnw’mmml unmatled 3l I n'zluu;mm..tm.u ee |
L ¥ i Pease wnd fhe whole warderful cior of TAOY -BILT® Relo
T I S S S S S SN SR — — "
Tilkens prers and “OFF-5E SAVMES Aaw in
Send Check or Moagy arder 1o 5 e B |
™I WOODWORKER'S JOURAMAL, Oept 14 =
F.0 Ban 1629, 25 Town View Dive I (Plaged Fool ewty =
New Mdforg CT GB776 1 ] - s ‘
[ 8 insems— 512 00 (112 emum—322 00 H
Hame I Aty é '
| Ao I I [ g
City State Fe State o ;I

with 8 WHITE'S ELECTROMIC
WINERALMETAL DETECTOR

rhiii:nr"m-ﬂll’ :E vl L FOR THE y
Ang i 4oy for tha whols lamy i anjy. Noges AND A FREE CATALDG CALL TOLL
m:n 1-800i54T7-8811 PA-2
m:mm 1011 Pisasanl Valley R, Swwol Homs, OR 97380
Satelhte'l'v BUILD A JET HELICOPTER
EASY TO FLY—IREXPENSIVE TO BUILDY
- 'In"-'e :!nr1 | |u-l il‘lF information! & Coris 0N parson-phis
& Ligin D000 boad
Cur td-pags |mnmm-umm J | HELICOPTER um-:
wony! inaspenalv llm- HANDBOOK {many Bustuions)
i sattwaral Spece. kit MMH mem;ﬁm
o C.0.D. Hotine GSPAGECUAST HELICRAFT
05 BRI e i P.0. Box 18488 Baftimors, MD H217

v, WEIGHT LIFTING EQUIPMENT

Complete catalog of over 50 (lems
used by strong man, body builders
and sthleted to davelop strength and
MmusE les.

Sand 35¢ today fer your copy
WEIBHT LIFTING EQUIPMENT

P.0. Bex 08T Halyske, Ma. DIO4D

BUILD YOUR OWN BOAT

Jain (e frousands i bulkl sech e’ SN0 SAVE B33! GLEN-L's

HMH mwm
mnrmm n:r-wm L~E
S-Hi Ecnin, Bl Araiers, .IN.:IH:EIE! m

Alns e FHER “BORT

L] ll L] [ ] [T T} BN
I{ITE Flaal l'l mlmm-tinno seces
/ © 9157 Rosecrans, Bou 7587, Beliiowar, CA 0706 .

@ fuh i camEi @

IIIr“- : BT L o WA P YT w9

| . -TBIAAE) M TEOR DAL LTINS aamEme o

f : = s W T FBEGLAS BOATE eiiNme  ®

- - ‘M T LD AT TRALERS, @faumd B

" & GG SRALL AL SOATE f AR A ] "

K : VRINIAD RANTTAUE LA TRl G alima W

/ . A .

. : S1MENY _ :

GLEN-L MARINE DESIGHS s o — 3

GLEM =L s fisecamn o 7567 puimoner camros o oy = -
MY YTl Il i I
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Heavy Duty ;
Log Splitters

Hosontal amd warbeal
at disciont prices Mamy
miadely pvailable. Alss
AN parts for  busiding
your gwn. Send for tras
splifter brtchirs of 5200
Tor complefs dispount pasis caxispg

Morihern Hydroollcs
P Bax 1221, Dapt FRESd
Barnaville. NN B5337 SI2-894-831D0




PARKS 12 THICKNESS

The PARKS NO.
95 i1 3 compact,
modestly priced
planer with mill
ph;t-r par:égﬂlun
an Fug 111
More than 50,000
in use arwnd the
world. Write NOW,
for complete de-
Lails!

THE PARKS WOODWORKING MACHINE CO.

Dept. PM. 1501 Knowbton 51 Cincinnati, Oh. 45223
\\.l'_fs of Queanly Woodworimg Macfnesd Since I.R‘_a’/

~ AMAZING <~

SCIENTIFIC and ELECTROMNIC
) DEVICES -~
PHASER -

, belmphones, imrusion i
F'l.u& PLUS INFRASOMICS, I,H.TH.AS-DNEE, ENERGY,
mwmmmmwm
EE\'N:EB_SENDH or calaiog of plans, kits and complet-
o Rams b
HDHHTMHUHLIHITED. INC.
P.0. Box 716, Dapt, M8

Amherst, N. H. 03031

QUARTER MIDGET

Bl your cwn et typo face civ. Eazy 10 fofos

Plans rchuck chbiried shap by slep poiooa
A i Folnaciomg siTh malonal ksl
Cor

er'phmrlvnlm I:r_l I-1!n
Selals om how 1o bul
¥ Go Cart! NEW welded Eu Glﬂ:

Meavy duly Ball Bearing pump, All melal, rust-
proot Type XB. Stainless shafl. Use b WP or
larger. 1 HP 1,200 GPM 60° high or 1,000

PH 7% well. 5200 GPH max. 134" in;
17 owt, Bell or direct drive. §21.35
Trpe P won't rust of clog. Bronre bear -
iu 'lu?-lm GFH. I"m M"m IS 95

WIDCO MFQA. ING., Depl M-12
0 YWest Broadway, Jackson. WY, 83001

GREAT SAUSAGE RECIPES

id ph.lﬁhurna mwm?gdm
curing
fowi and fish. Over 100 recipes. Free aquipmant
ands:.w‘ly mbghasnmaMmm
For yours, send
TMSAHSMIEMKEH
177-6 Military Rioad

NLY. 14207

Now you can cash in on the huge demand
for SHAHPENING SAWS and TOOLS.

This can be one of the most
decisions you aver make
Going into business for yourself can be the
mosl exciting and rewarding decision you're
likely to make in your lifetime.

Owning yvour own business brings you a
sense of independence. You're the boss, set-
timg vour vwn work hours. Your own effor
builds the business for yourself and your
family. You can achieve great satisfaction
and profits, if you choose and manage your
businesa wisely. That's why so many men,
just like you, are cashing in on the big profits
to be made in this fast-growing service field.

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

If you need only 5200 or $400 exira income
each month. & sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAYED in a rainy-day fund that
the family can bank on.

yOEF

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

“This little book 1
has helped 1
change the

lives of thou-
mﬂd

BF

Make $8%

an hour...

or more. Work part time,
full time, right at home.

No layoffs. No strikes.

can step in with the much needed service of
sharpening saws and practically any kind of
Lool,

SEND FOR FREE FACTS TODAY!

This FREE
bookiet has

helped
thousands

Thousands of good men

have been inspired by this

fact-filled book into mak-

ing that first important

step of starting their own

business. It can be yours just for the asking.
It covers these important subjects . . .

"

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

Send your nseme and aodress b Foley

7103 Foley Buildng, Minnsapolis, Minnesota 55418

Ca

HIISII COUPON TODAY!

- ;fl? n-nummcomw

D :

is, Hnn. EL418

[] YES, | would like 1o receive complete details I
about how | can easily slant a profitable, Foley-
ulpped sharpening

shop, Please rush ma your Il
E booklet, without any cosl or obigation, thatl j§

| g Qives me full details on how | can quickly stan my ewn ]

l#. " i business M

like you. mm | [ |
-:lipil el 1t 10 s today, g MAME '
wrﬂtmur. I ADDRESS ]

I STATE e |
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" GARDENING? TRY AN AGCO FOR 2 WEEKS .

YOUR

IMONEY BACK IF YOU FIND A TILLER YOU LH{E BETTEH

Geivest ous Bamnpes crogs of fruis. vegetatien & Rowors
1. High speoed Boer hies B booghest Grasses & clavs

1

' ¢

(] "+

i P

' ' {

' FrAn &

NS TS A

¢ o A

1 | Tiller- Powerilos: | | Tieer Tine
g Why Showel Or Hoe? Uz an AGLO
'

0

'

deen Weeds narraw Mows 1 1o 3 mohes deen

Wissral wasraniies. 2 wh monesy beck triad persod from AGOC Tty
2 Weighs js! 206 Easy 1o hartie Tilis 6 to B inches - State

O R R e R m N BN M W M W ER S Em o e Em W W W W W W W M B A

AGCEI PO Boa 75, Soathympton Pa ’EQEE Drpl P

Marne
Sireet

Ea
Call 2156478055 24 hvs a day Charge cand ordees acoenied

Build this beautiful
Dome Home

by yourself!

and house

Save up to 50% on utitbes, and up to G0% onf
building costs. Baautitul Monterey Comes geodesic
homes are pairemely anangy-etficient, unbelisvably
shrang, safhguake msastant, and gasy o FEEemDle
No special tools or shills necessary DU unigue.
panen led Building Sysiem mahes hame consireciion
& mality lof the novice

Momersy Domes pre-cufl. color-Coded shell pack-
ages slarl at 53595 Modets up to 35003 M

Send lor our color Catalog & Plan Book — 940 fact-
lilled pages of lmﬁrn-F aftordable homes Sakes
repfasantabives available for all 50 Stales

Enjoy super-luw eneigy bills
payments

Wrile today®

r - Ly & K 7 N B B § |
me your 30 CATALOG & PLANS

I lul:u: Enclossd is inciuided.

Dmmwalﬂlﬂwﬂl Tor mn wdd
| ey

ADDRESS

CITY, ATATE. D

Madl To: MONTEREY DOMES
1855 lowa, Depl. AG-4
Riverside, Calll, B3517  sowemer pows

I u'ruum

SAVE 857,

GOV'T SURPLUS .- NEW EQUIP'T

Vi WP, W25 RPFM, REVERSIBLE.
It% ¥, UTILUTY AC MOTOR
Warimal
W sl

LTI TN 5‘5‘-95 IJ:.:I:.-:I-

& | IPR ERO-P | - Retet i e
wrwly wl dodeyly tvma cpplathor o
LR T T
g v loppled e vessaphis
T fam ggar e e A 1E
Whel gl Jamre 107

& bkl phana, sl (. Sl bRl
By sleivai frewcison dbgrmal prosi.
& EENA N Irgew oniesl  pialle
S, San % ak w iS00

0. Flgl: Catalog

md

Elk-Conts

LRyl wr
LAC L]

Burglar=-Fire Protection

Protect Tour Lile, Home, Buslmess, Aito, olc

FIRE
# Our cobdleg shesi how. Imitoll yeor own
Al alorm Lystem ond devices end save 3311 We
wHer FREE writg- v engrwening servce

“FREE CATALOG
Eon B2E0Z-FM

Anmni P om Ui, Bogh Doty
i S e e Beedan

Burdex Security Co Lincodn, e, BBS{]

p;;msﬁi‘ﬁ'f UPHOLSTERY

AT HOME! SPARE OR FULL TIME
4 MEN & WOMEN ALL AGES! sand tar

ﬁu“uhmhnm::

'I‘Il—ulrl'lhhl.li
rovids

Iiﬂk&ﬁm
H’;ﬂ : (1]

._m.:"";;@:“w-":z

furnitwra, yoars io keap or
'Writa for big. Iree opporiunity hﬂ.g.mH
naleaman wil call MODERR UPHOLSTERY INSTITUTE.

BO3A Flall Boilfing, Kinaas City, Mizsours B417)

o

950 Ib. Capacity |

Call Toll Free @
1-800-243-8550
For Free Color Brochures

Solve your Hauling Problems

— R —

The Stowaway. ..Just...Folds Away

EETROLIMED Hd3

300 Ib.
Capacity ¥

bl

Standard Dump Front

HAYES EQUIPMENT CORPORATION
P.O. Box 526 PM Unionville, CT 06085

E 1982 HAYES

W ashirgton

Fitearglaas
Traesd Traider K1

Bulld Yoursell! Save Gas

TRAILER FOR THE "B0'8— Burro Travel Tradar
kit sleapa Four Undes 1,000 Ibs Fiberglass
Ready to bow Finah interor anly, 'Wrile B
PRI 14143, 2181 Aversss Borh, Proenouth, MM
55441, Far fll color calaiog sand 53.00 to covpl
peElape s handling Degtarn Wantsd

In 35 Dy

M-mynlhm-ﬁmmhh-ﬂﬂw
Mo T om Solor Colechon, Woodbomary, H

“Food Fackory,” 'l"FN!"n'ﬂ'-"tl Propose comsriany 100 MPG.
Mmmmumhﬂoﬂlnmmm
=g Shﬂmmqu. Foenish ey, sabe li, rrch, ar LOW
ol Freal Big Cormer Xt (For spondy delivery sncloss 31

Winnars Circls Box 201 P Claremors, Ok, T4017

LEARN BANDSAW BOX
TECHNIQUE FOR FUN AND PROFIT
mmwmmm
et b, B demand 5|
Wl foat Amirs. St $10.00 for A&

I ptruchion

ltrwwn's Sscand Alcabal Fusl Cookibeak
Laarm to make own sconomicel al-
colyal motor fusls . . . how to baild & Wil
make dissa] fusl from soybesns. and more.
s all bere in this outstanding hook wril-
tun by one of the best-known suthoritles in
the field| 304 pp., 218 e Hardbound.
Craly $15.93, Mo 2084,

BUILD THIS TRAILER KIT

e M by

16" #4f ' mirnil Lan or Mosain Hewyy 38y S| precud
TOOD b makss et oviag
Had Fay, o Farie, Segrt
&t G0 mongy=Ful or
U Pai Tmm wils A Temiloe
parin Band tor pricas of
"‘:.-'- W) Lo weacten Boa

st Poachans

TRAILER lll.lltEFl‘l
Bidg. C M. Pleesant, Texsa 75455 Ph. 214572-5042

NOBODY CAN STEAL YOUR CAR!

1f ey second o mteH dele Wheichmpa, § ocumyg dence
wriich IS ower Sh8ering moar igrieeh ok ol 38 AFncin
a5 lpresgn veteces oS held by 5 Case-Rardesed Sham
{4 000 & henmi sSeengih) which sty et
e of maier eyt OF reemvi O ook

Ang 52 00 wa Tor Pupng Mk iipadenti
tan WiSA WnateiCand

.95
s

Lo
""".'J"-’

HUGD SOLOMON & SOH,
- 12911W, 8 Mile Rd. Datroit, Mi 48235
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BRANDING ¢
¢ TOOL f‘\

MOW! Brand your cwn NEme Der
manently an wood
ang beather hand-
cratis! Simpis 1o
use. Long luun-q
U L approwed slec

Tric handie. Brr-dlmllnlm Guarnnised |

CRAFTMARK PRODUCTS, INC.
P.0. Box 6308- pus  Maratta, GA 30065

& PRESS BRAKE re
® SLIP ROLL |
ALL FUNCTIONS

Sand for your FREE lilerature &
Sheat Matalworker Bullatin

PACIFIC ONE CORPORATION
410 W. Pacific Coast Hwy. Suile K208
Mewport Baach, CA B2883 (714) B45-5082

MAKE TOP MONEY IN

STAINED GLASS

g, LEa~= gl hurme 1 pour spase Grem Ve haes Leughl
gk i et ol S Leine Glass rom sge 910 80 Cier groe
R Drem seiudes complesiy Sustiabe e - 58
- ,' T prolesiioeal 150H, Stirailing progcis. e fmors
=gl Ewrlein frirctimt fo wlied o B9 ot map 40 e
[£ 1Y I‘u:l!l'lll.lﬂlbu Sy Wy SO el e o @ Rigda sl
fiew MeAed Jlekl N0 Ahatwl winoows resity, b calE%es aid Be e
RoEich o antgus Slainee Glas pacei For sigrmalon et 5100 =

REQiRA CAREERS, LTD, Dags PIGIT

T E Mk S, Mo Lnbor Fask, iSncls SO0T3

Thes T:u,mp-..uﬂ Vs at

N SR ——
HEMD‘I"ES VOCAL FROM MG.ET STEHEG Dl‘EGS

110w ARC WELDER A.C.
Trosslome: tge beewy Dumy 50100 Amg ol
Edromely Randy § poom WU xMUxMC B B

aca] Dby B 05, R+ 5 0O haraling e
Oeteyy wih Corls| Chnen. mongy oY, pBTOR
m- M cheE. vl B MG pocade

* )

¥ S e
PARMUSA INDUST. NC. TRYMEX BLDG.
ROUTE WY IEA e e ivvind

E
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The Curtis Affordables!

A NEW collection
of practical, com-
fortable and energy
eficlent homes.
Don't make or break
your plans for a new
home until you hawe
seen our new line of
affordable homes,
You'll like their looks
.« @and prica.

YOU COMPLETE IT... AFFORDABLE
SAVE $1000's! FIHAHCIHG...TDD‘

® Mo big down payment/deposil
B Below markel inlerest rate.
B Land may nol have to be
fully paid for.
® First installment delayed until
Fall 1982."
® Long lerm morigage money

¥ou, too, can jein the Curtis lamily of

new homeawrars. Forfull detalls send [ Send ma your FREE Homes. Catsiog
coupon ot call today. Thers's no obli- || CURTIS HOMES, DEPT. PM-1
gatian. 201 Flosida Ave. So,, Minnespols, MN 55406
There's a representsiive near youl | (steesa e
Call Toll Fros: 180008 I name

I Address

Complete [ ¥oure! City Stata Srin

Curtis Homes @l oo

1 wou have dikind_ W hive the drust! 0 1 orem of GAn get & 1ot

g Eanionsd I E 00 rwpnwiwl_.h——-—l-

You can have this incredible /5>~
catalog of unusual technical/ sz

textbooks, and industial handbooks on lathes, inver.
ters, wind power, water power, machine tools, hundry.

Ing technical mallorder bookstore ever!

#Learn how to bulld 2 furnace for less than $10 that
will mell aluminum cans and make castings using
store charcoal,

. 2 brand new picture book of exotic lathes 3‘5_
and milling machines from the 1880's. —
sCanvert any small car 1o electricity. Convert 1o LP 'ﬂg
a5, charcoal, wood, slcohal, hybrid-eleciric,

sLearn about & new book revealing the secrets of the o

Imnm:m 2 furnace!
hmﬂhwmhoohmhowmhllldn 'g
ﬁ

rﬂ:hinn metal lathe, shaper. milling machine,
rake, and morel
sSuperh collection of windpower books! Top rate N
line of foundry books. Lots of “how 1o0.”
*Top rate technical school texibooks on hpduull:s H E
=Superb books on wood stoves, hydroponics, do- O
rself patents, prospecting, simple radios, dorn: mﬂ
mes, waich repalr, high mileage carbs, heal
pumps, suppressed inventions and morel

be‘:’thk Is not a bughwcthJlﬁl the best b::lh from the
publishers. only what you wani, when you
;Il'l!l We supply quaillty. Write for a catalog, and see
¢
Hﬂl‘ first class. Send 54% in st to cover
EEJS & Can). Forelgn alrmall — $2.
Dlmr the best technical bookstore by mail ever!
Write for a catalog roday!

business and much, much mml This is the most excit- I§

State
N N S N N

o=
Lindsav. PO
[0 Send your new ca

| Name
I Address
I city




SEND FOR DUR
ILLUSTRATED DISCOUNT TOOL CATALDG

SEE 1755z SPORTS CARS |

You Can Build at Home from Kits
For 1 lgw-price of &n arginary compact, you can own & full-szoe antique, classic or
mgdemn gul-weng sports car Choose from over 175 esciting replicass including Simpg
rpagsters 1o mid-engie V-A's Manufactisrers rom all over g the country offer these
lpww-c05E Baf-on body Wite dor easy home asseimbly
They'te Serious automobiles Besigned for powar
sLonomy and perlormance And, &l are made ko sai
‘or 3 Traction af Wear apparent valus

Fast Service
92 Pages ¥ $3.00
Connlal, mmmm [llrlﬂ-l'.
E:Iﬂh lhnﬂl Hﬂ!ﬂm:?&-lmn

Horthwest ne, Passche, Plastrocl, Sandvk, Bher
lime, Mnmmum,mmu

i

Mail XIt Car Guita
[> leu anl: ?un e 1?,1{ r'.; ﬁ Wi’

Dupmmirn F"-.L‘.L ey ¥ !
Wikningien, DE 19835 1 hy co heatuy 11 v

Here are just 8 fow of the full-size ki cars you'll discover
« Porsche = T-Bird = MG-TD w Fentari
w Pantiry = Mercedes  « Bugath » daguar
® Cnbra = Agburn  « Lamborghini_. and mone

Gisnl all-new 1982 Complste Guide ko K Cam Inclodes ity States T

i i

N -

. E:ﬁ %ﬂ;m ® Front, Reas, Mid-Engine Kits F
* Assem 5 = GTs, Gul-Wings, Electrics Waste Charge
= Do-lt-Yoursedf Infa  » Money Making & Saving Facts.. mone = Grder m; :' Nignt LO'G SPLI"EH PA“S
I Special 1/2 Price Bonus Offer®! KN Car Monindy aster Charge of i AFOUWRER? J T-BTAGE CAST Mo
Fealures hundreds of used kil car bargains and aew kil Cppemnr CANNOT seswer quasiions! Me COBW - GEAR PUNPY
| announcaments [$11/year) Order both everyons does! (BOO) 331-10800, Cperalor 656 E - 11 GPM a1 850 PSI, Kicks
oney Mailed immudiately. Sold Dniy dawn io lower GPM and
(s s _'Eﬂ"l'.“_'.."_*._ O byt el il 2500 PS1. Aight hand rotation (direct cougle). 3500 RPM
max wuse with 5 HP or qum and 3%° ta 4% bore
cylinder . .
FHEE CATAI.UG' New GemTex Fibre Abrasive Disc Kit Sqa2sags uiebetp 08

22 GPM use wilh ﬂl‘ll’nrguu- R - 1 )

Sondpaper Dises
4-WARY WHTFIBL
outwit s \ VALVES
OR BETTER HOME & SHOP m Busilt-in ralinl valve, %° in-pul

ports. %" cylinder ports

'uiﬂ.ll;'il& CHUIR CAME. FURNITURE PLAKS, TOY
| PLANS & PRATS. WOODWORKER'S BO0KS

PICTURE MOLDSHGS  UPHOLETEAY SUPPLIES
lINLA'I‘S LATHE & CARVING TOOLS. SiIMPLIED
[ MEMEERING INSTRUCTIONS INCLUDED
I SAVE 287 ON FRIT OADER MUARY?

1
|
|
|
|
BOB MORGAN WOOD, DEPT. P9 _J! GIINDIHG AND 3ANDING

!._..__.._!_“:' Bardylown R, Louleritly, Ky, 80204 .ﬂt lﬂwer Eﬂst' With pressure sensitive detani, hanas tres on return
$5.95 & ill'r to attach L P P e P L CREEPEEEEELELEs ]
$5S5Make ABundie $§ 5 PESTRAD & DOUBLE-ACTING CYLINDERS
+ You're The Boss + = J0e=f)| ¢ : ﬁ:ﬁj
Ba The First in your Area 1o Make it Big complaty Fh ol ! :
( Kit includes Elactric Drils
with a Brand Maw Hot Salling lem! ® 3 industrial Quality T bove x 24" stroln X VR e0d ... .. Ans
o bore x 247 siroke x 147 rod
% 5 Unlimited Customers § § wﬂlgg-ﬂrih Welded type (can 90 UPS) .............. "y
CAMPERS — HUNTERS — REC VEH OWNERS # Gueranteed-I not satislied return feor rafund. ; E: : g E‘::: :; :g: tl-ruw n-un,-. _____ 2
BOWTERS — BEECHERS — NEXT DOOR NEXIHBORS Sond Check or BLO. to SPIRANUT PRODUCTI R o
PIC-NICKERS — CLUBS — CHURCHES PO Sox 15 SRECKSVILLE OHIO 4414] NEW EIIEIHES
IYW Himﬁ o hm‘ ETQTH 585 Enclessd S o3 Supd Pevipesd i 5"' Tm'h h’al'll!i

Recoil stast %" shah
B | - R e s
6 HP Tecumaah | :m

CAST IRON SLEEVE EHEIIE!

B HP Tecumseh Recoll starl 1° shafl _

= Yous will pot b abile 10 wesp op -
Wit 1hé Deesmand i your area
Orgar Directly From Manulacturer
Assemble K43 in You Garage or Spare Room

10 HP Tecumsa® Recoil start 1° shatl .. ﬂl
Easily make $200.00 each day 10 HP Elpciric siart | o) et i i, fre ]
Vertical shaft engines avdublt :!'-'p 10 \5 HP
B HP_Briggs Vertical 1* shaft . IR . 1
BHP Tecumssh 1" shafl _. .. ... .. il
HEAVY DUTY LI.'IB II’I.ITT EHS
127em ......... . 7 ]
NEW T“"'"f“" '3""““5 L ""3“‘5 Y N P T e i e S e a8
PC-AC TABLE WO PG CAR THLSE. BT T 1 T .38
SEATREQUR  BAJMET D0 COOLEA MEC YEM CLOERT LCT HONDA HEHEH‘T“H
Oroer Mow ang Get Abesd of Ihe Spring Rusn™! S0 Wartt_ 115 Yalt AC or 100 Wart,

Your starter kil inChedes one labée and hardware, phoios

12 Voit DC. Wt &0 Ibs
« Inc. On Sale .

Instruction booklet, (Crdier s for mare kifs &l oaly Yardighting Systems TR
Starter pnce) i kits are onfy 568 50 — you assemile ks 1008 Charies Ave . Dept 45« 51 Paul, Minn, 55104 Hnrudlhll'-ur generaloryto 5000
and sed at §119.85 o §129.95 making you & nice profd walls available
These tables are seling — Ihere are nons on he marks:! Sang $2.00 tor discount Catalog an Yalves, Cylinders,
Excaliant opportunity or you 1o get shead. Orie parson can INGROUND SWIMMING POOL! Wasas. Frames, Tanks, Wedges. Shides and Wheets,
o s 20 i o o o DS oy || | o, i Tl i
To stan you @ vour inflation Beating busness — Send & qr‘:u:pg: T s ooe Surd Design Faet Book
§129.50 - 57.50 postage ang handbng along with your uild a beniar posl bor up to 0% Irl:'-iI
name and acdress 1o O e NORTHERN HYDRAULICS
SEND
DRAM MANUFACTURING INC. poas: SRELENEEMER NG P.0. Box 1221 DepL PM
Box 833 TO:  Grasnsbod, NG 27407 Burnaville. MM 55337 / (812)804-8310
==ABSOLUTE 30 DAY MONEY BACK GUARANTEE —

Franklin, Wes! Virginia 26807
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CLASSIFIED ADVERTISEMENTS

Rate: $5.25 per word payable in advance each insertion. Minimum insertion len words, Bold face capitalized words— $1.00 per word additonal (First
word set in Bokd Face at no extra charge, Zip Code Free. ) The next available issue Io place an advertisement in America’s No. 1 Classified Section is
JUME. The closing is APRIL Sth.

Send remittance payable and ardar to Popular Mechanics, ATT.: Hildegard E. <appel, Class, Adv., Mgr., 224 Wast 57th Street, New York, New York
10019, Please indicate Heading under which ad is o appear. As a consumer sarvice and in cooparation with our mail-order advertisers who use post
office box addresses lof Ihedr conveniancs in handling your order, Popular Mechanics maintains a registar of such mail-ordaer advertisers containing

their complete names and street addresses.

Advartisers using P.0. Box number must furnish complete name and streel address for our records,
To avold delay In the publication of your ad, please sand descriptive materials with your regquest.

AUTOMOBILES

B 200 MPG Poasible? Write'! MPG-PMas2, Boa 2133
Sandusky, DH. #4670,

HOW To Puchass 8 Good Used Car 550 Save a Bundis,
Mochamc's wvaluabie prodessional Bdvica  Save money—
timo—problprs.  Guaraniead. 52 55 Tayiors Publishng,
RRD. Bax ZM, Desp Aun, N.C. 28535

HYDROPOWER YWater irpaction- Artisnccs Waler Powar
wivgr nspded, Dbsoleles Ciher Syslems. Dedais, B3 00 K4
$2405 OHara Plastics, 4878 Skyine. Syracuse, MY
13215

BAVE m!! B‘pﬁﬂ Fﬂhmr Agvicey -
rtaitly| Posco (GB-4). LaGrangsville, Ny 12540

PROPAME-METHAMNE-MATURAL G&S Comersioos
CARS-TRUCKS-Buid Yoursel! THOUSANDS SATISFIED
USERS! Write: Fiaming Engneanng. KFM, Remsen, NY
13438

10-30% MILEAGE IMCREASE. Mo bull, just incis. Com-
pyie  delais, ingapensne, GUARANTEED, 889 o
EMGNTED, POB 700, Long Beach, CA 0810

OLD CAR FAMNS. subscribe o HEMMINGS MOTOR
MNEWE, world's langes! old car markaiplace since 15854, O
A5G0 pages of sds sach month, chamemed wiln housinds ol sid
cam bor ke — pius pans. ileahse, resloraticon shops and
mord, Only §13.75 for 12 giant issues. Substrbss 4o 1he 'Bibla’
of ol car nuls 1oday. Sand 1o: Hemmungs Modor News. Dept
MP, Box 100, Beoningion, Yermont 05200

- masly

CLEAN HANDS for MECHAMNIKCE anc TRADESMEM. Ena
ErharAsSsTan, BUprEe Ivad ones. Automolsle Machanics
Digcovery gels Hands REALLY CLEAN. Send 53.00.
Muescharne, Bax 3132, Gantwrsburg, Mastpland 20878

DRIVE MICE CARS — a1 no cast — |he wiy your dedler
does' Delass: Insider, Bax 904 1p. Rchmond, WA Z102h

CAR LOVERS Do o want & plargtic- like firesh with that st
lcol? Than, Add our bormula fo 8 wall unown car was. Send
§300. CTE L. #2228 Easl Campoal, 398, Prosni. AZ
BSOTE

AUTOMOBILE RETUMING FOR MAXIBZED ECOMOMY.
Sonpliiesd bchinagues ncreass MPG 50 - %! DETAILS FREE!
Technesnng, Box 15088, Freceion NJ 08540, Telephons
[201] 353-604E (Aacording)

ANTIOUE AUTO PARTS: 1909-48 Ford and 1816-48 Che-
vy parts. Large selaction Send 53.00for Cataiog Specialized
Auto Paris, 7130 Capitol, Housion, Texas 77011

HEED TO TRADE CARE T DON'T! Ve & Show How i Save
Thousands. Provan Meitod. 53 MITTLE), PO Bos 22755,
Savarmah, GA 31400

NEW Imaston, 100 MPG, Easy Cowersion, Low Cosl
Imsiructions, §5.00. Hormecrafl, Inc., ZR50 WATP, Demer, GO
BI241

STEAM INFECTION saves gas up o 259% inCmase powe!
Boiler prodices dramatic meuhs. Money back guaranise.
895 « 100 postage. Turnsr Enterpnses. Box 87, Colingville,
Nirsis. BZ234

ETOP AUMMING OM—DIESELING. Somole Mathad. Mo
Mechancal Changes. §1.00. Beair, Box 26637, Charioiie, HC
28238,

CONVERT, CUSTOMIZE ELECTRIC CARE" Engineersd
Moneymakers! Business Plan. $1.00 refurdatis) 3. Box
15409-C0. Gan Diage. TA 52119

SIMPLE Vollcrwagan haaling msructans, 2 D0 Defross, 3
Franiln. Cinton, N. ¥, 13323

YOU Can Make Your Car Wore Eng,'-ETI_n;-t Thet nerm
boosset ialis you how. Send §3.50. GRE Enedprised, Box
18837, Wichaa W5 67207

SUPER TMT. Graales! Chemical Dmcownry For Efgines
Since Immnhon Of Automobis. Liderabure 5200 [Fefund-
abtde). G. E. Brayman, Depl. "M 5307 Ware:, Hurlinglon
Baach, Calilormia 52649

WHEEL ALIGMNMENT GAUGE instanily Tan Tell When
‘Whesls Get Out O Alignmant. §3.95. Paciic Wheal, 3005 E
15th, Tutsa, O T410d

SUPERTUNE OM CARBURETORS; Secrets o Unphug-
ping. Adiusting idie Midture, Power Vaha, monn. Easy plug
change, Teming. $8.00. REDCO, 2041 Carmage. Tuckor, GA
30084

WATER injector—Build Easily, mwpsanaly'! Free Infor-
maton—Siemped Envilops, LAY, Box a87IPM47. Boise
Idaho BITDH

TYOUR CAR STOLEN, - Yas. 1t coukd Sapper o you. My
IRSrLCHoNE hovw you how [0 prevent it Mo costy gadgets. No
rip-ofis. M works. Pars cost about §7.00 meiruesons ondy
E300 Monoy Back Gusranies. Hobed Wiiams, 1670
Woodwatd Heights, Ferndale. M) 48220

INCREASE QASOLIME MILEAGE 106 200% Proven sys-
o you can sasdy assembly. For Frew Intormaton Wile: Box
2BTE, Vantouwwir, Washinglon 660

SAVE TROUBLE— CURIDSITY! EVERY Product Lindar
‘Agtomobiles’  ang DAY EXAMINED-—  PHOTO-
GRAPHED— REVIEWED!l Mo Pussyiooing, 52.00 2na
Opireen, Bax 1095, Klamaeh Falls, DR T80

BAVE GASOUNE! PREVENT COSTLY CARBURETOR
REPAIRE! FILTER OUT DHATI MAGNETICALLY TRAP
RUST! WISUALLY INSPECT YOUR GABOLBNE! Racom-
mended By Magor Ao Maker, Dve Caml Conglruction.
INSTALL YOURSELF| 30 DAY MOMEY BACK! Send Engee
Sre With $1405 ROK Feguisdor, W2T197 Genesss,
Waukesha, Waoonsin 53186

FUEL EXTENDER Formigag. Staich gas S3.00. RME-PM,
245 Big Piock Rel., Dayton, Doio 45401

BUPERCARBN - 200 MPG! - Pateriied - Delads FREE -
DynaTes 4. 720 Jordan, Rockhord. Mncs 61108

INCREASE MPG — REDUCE TUNEUPS, Ewctroni igni-
tion B36.58, or arry car wilh poirts, ard condenser. Complets
Infarmation $1.00, Refundable with Purchasa ENGINTEC,
POB 8700 Long Beach. CA BOE10

ELECTRIC VYEHICLES

BUILD ELECTRIC BIKECAR! Modem Automotwe De-
signpd! Easdy Buik With Bioycle Parta Slandand Muterins!
Plars £7 B85 Spadvan Inc. Box TI2C, indisn Rocks, Flonada,
XI535

B0 SOUACES, Elecine Vetucles, sarls §4.00, SASE o
KAYLOR, 2340 116 Ave. Abegan, Mich. 40010

ALTERNATOR Gonestcr Boox, Ciwads:
Heoalund Enginearing. 7505 Barvanting, Les Vegas, Nevada
B9128

CAR STOLEN 7 MO CHANGE | how you con make you car
wrlually impossibie 1o sheal Eagy o nstall. Sead onty §X3.85
for complete systam 1o: MEL, P.O. Box 442, Midvais, Utan
B F

"FIREMAN'S FRIEND™, THE FINEST WiPING BSKIN
MADE! BETTER THAN A CHAMOME AND CHEAPER! BOX
&4, ELMHURST, ILLINCIS 60128

PROFESSIONAL AUTOMOTIVE WIMDOW TINTIMG
FILM, Easily Appiad. For yoursadl or starl business. Imlo
£2.00. TTT, P.O. Box 188. Hanowed, NH 03755

VISOR ORCAMITER. Keops Travel Needs B Fingemps.
Feaures Zippered Map Pockel. Eyegiass Case, Pen and Note
Pad Sha" = 120", Bronen, Cualty Vgl Skps Corvanienty
oo Swwisor. Only §7.85 plus 51.45 Postags. Star
Emierprisas, PO Boa 47, Lakewood. B 08700

VW PARTS: Stock. Baa, Dure Bugges, Free Calaog
MOVE Enterprises, F.0. Box 792, Redwood City, CA 89064

REPLACEMENT CARPETING, HEADLINING- Satinfac-

nom oo Money Back- Caislog, Sampies §1.00. Visus! Image,
Box 1804PH_ Maitland, Fiorida 32751 - (308) 3272734

MOTORCYCLES, BICYCLES
MOTORSCOOTERS & SUPPLIES

BICYCLE Trailet. Bulld For FunProfil Easy Wood Design.
Plans §10.00 infa. 52 00. Practcal Proyects, P.O. Box 624,
College Face, Wash, balle

G0 KARTS, Mwibikas. Assemblad, h2s, Fars Casiakog
$2.00. Kan World Dept €. 1458 Mentor Ave.. Painaaville,
Ohic 44077

00 EKART, MM-BIKE, MOTORABIME PARTS. Tiesa,
Chutchens, Motors and Complete Carts snd Min-Bikes at De-
courtt Pricas. 3'2 Mg mators $106, 5 Hp. $123. Send §1.00 lor
Booicksl. Northan Hydrandcs, PO Bon 1221, Dept. PM-ME,
Burnsville, MM 528337

GO-KARTE complale 325,85 0 512085 Calaiog and
plans $200 Sctweder, 103 Quad MR.17, Wik, NJ
08332

SHULL Rngs. Bal Jewairy, T-Ghets, Leather, Free Cataiog.
Hogs. Bond 395, Cooiville, Ohia 45753

MOTORCYCLE Parts, Accessonas, Al Makes, Dscourt
Prcas, il Crdar Cataiog §2.00. Eurcbike, RDZ-Pl-4, Guyl
Miln PA 18527

BICYCLE MOTOR, d-cycia, Fun, sconomical, cham-gime,
padaiabie. Easy. no-welting plans, §5.00. Siowped, Box T84,
Cotumbia Falis, Mantans 58612

HOMDAS 52500, Bchwinne §12.00. Deeciory #9¢ (Refurd-
abley 5443, Bend, OR 97708

HANG GLIDING, AVIATION
CHOPPY Litrabgh Single Saal Helicopler, Samplified Gon-

siruction « Motocycle Enging. Informations 53.00. Polynove,
Bow E70M, 51, Fomi-Mapiervl, Cuebs:, Canada JOL 210

KiMG ELECTRIC VEWICLES oflers Convedson Kits. Com-
pinte systam iested. reasonrably piced. ideal' MOTORS
AVAILABLE SEFARATELY, Mail §500 tor Dintaidnd Pachet;
KEYW, Box 514dM, E. Byracume, N.Y. 13087

MIDGET CARS

ENERQY-SCAVENGER| {TW), suiomobile Exhaust Heas
mrgrpzes Staniey Steam Engine Boosler, Repos $10.00
RAsfundable. May, P.O. Bos 472 Umon Lexe, Michagan
AB0BS

MIM-TAMNK -2 tracknd wahicln over T long, 510 H P, Mokly
it or 2 ks, Plars include potues- 515 Indeemation Sheet
oy §1 pha SASE. Meti-Task Bax 50, Efmary, VA 24327

HORNS Dissed Elactric, 324 95, Chalker, Box 1587, Larga,
Fla. 33540

FUEL Pre-Henter, Watar Vapor, 380 A fiow [nstrachan
Pans, £3 00 each. ALM. Emerprises, 22804 5.0 Ridge Or.,
Autium CA B5600

FREE FACTUAL REPORT— BUILD YOuR OWN PROV-
EN 200 MPG CARBURETORN!" Wite: Researh-PD4 Box
184, Antioch. Tennessea 37013

FREE Brochurs! Saws Gas! Motaioy Firg-Vaye Peplating
Joiz §10.00! Money-back Giaranies’ Arow Products. PO Box
374, Broken Armow, Cadw. 74012

SAVE $25 00— 5500 .00 00 NeXT CONSIKN opiT O YOUT Car,
Detais: Richards, 1810 E. Main SL, Sieekian, CA 35208

AUTO SUPPLIES & EQUIPMENT

SPORATSPLANES, MINLHELICOFTERS, ULTRALIGHTS,
HANGGLIDERS, PlansKhs Camplete, 1, 2. § 4 Sast Catalog
£5.00. LFP_ Bax 10B2E, Depl. A, Housion, Texas 77004

GIMPLERT UNrasghl Ever Beall. Plans $10.00, Maifews,
2141 Shannon, Mesa, AZ BSH05

HANG Gader. Easéy Bl wdormaton 30¢ 16534 SE,
Banet, Boring, Qregon §T009

RAMJET Helcopter Engne! PlansinstruchonsHismory
$15.00. EGF, 3202 Onelda, San Antores, TX 78230

GIANT Kiles  Dwtails ., G Sipm, 2294 Wit Drive, Yok,
Py 17404

HYDRAULIC Jack repair kits, pans and suppies. Cataiog
B2.00. Hydraule Jade Pacenyg B Too Co, e, Garersd POO.
Bow 3. Staten island. MY, 10374

ALTERMATCR startar rabuildng {esting aqusprant for swob-
b febuilder suto wectonics Cwumblss, 290 Fichen,
Wooddale. IL B0181

QLNCK CHECK GM and Chryslar prodiuchs slactroms gre
s, Lotate problisms o less than @n @mple slieps. Serd
51.50 1o TRJG Erlerprises. Box 267, Casper. WY B2602

PARTS: Army Jpsp and Sruck pars Spae Fars &

Enquipmmenl Co , P.O. Box 751, Lerrgion, Kenhucky 40%01-
o751

ULTRALIGHT AIRCAAFT - FLY WITHOUT A LICENSE]
Complete, Prolessional, How-To Manual P80 2001
$14.950p, Umralight Publicatons, Box  234-PM,
iy mmslstown, A 17058

SPACE, ROCKETS & ASTRONAUTS

POOMERANGS —INCREDIBLE RETURAN! You can oo L
Excitngl Ordee your Froe ctalog todey. Boomsrang ban, 308
Park, Monros, Lovisiena 71201

{Cominued on naxt pags)
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SPACE, ROCKES & ASTRONAUTS
Continusd from

ANTIGRAYITY Proguision Device. Free Beochume! RDA,
Box BTIN. Concomd, NC 28025

AERQ-CAR Amaning Hovercraht built easily with ondnary
foois, Lisenmowsr snging power, Caries one man plua, Hov-
o fied forwanl backward. Sideways over land snow watar,
Complels construction plans and brochue, 5895 Aem-
Prosocts, Box 5118PM, Chrion, Mew Jersey 08806

HEOV A vW Howarcrall Ki-inlormation $8. Neoterie, Terra
Haute, N & TR04

BARTLETT FLYING SAUCER Complnie Plans and Supply
Spurces §5.00. Wrils. Hed Batien, PO Box 15&M.
Silverdase, WA BEIED

SPECTRE -VW Howercral, Froe Informanhon Yerire,
BT1AZ Moa, Akrgn, Dhio 48110

HOVERCRAFT Flan All Szes. Catalog $1.00. Universal
Hevercrafl, Box 287, Condova, llkrols 81242

CB-RADHO & HAM EQUIPMENT

WHOLESALE Radar Deteciors, PoboaFine Scannar, CB
Aptgsmories - Whigther J1000 $199.56: Q1000R Remcie
21808 For Vi 5308 99, SuperFox Aemote $224.99
Bearcat 200 $336.99; Bearcal 100 539559, plus $3.00 Shp-
ping-VISAMC COD-Froe Catslogue-Seannmr World, 10PM.
Mt Scolland, Albamy, WY 12208, (518)436-6806.

POLICE Scanners. Crystals. Anfernas, CHs. Rader Dedec-
tors. HPR, Box 16224, Derver, OO0 805

LINEARS - Send Stamp loe Details - MATCO Ebsctronics.
Box 316C, Cadilac, W 49601

SATELLITE TELEVISION Recerne Owver 100 Chanmais.
FREE information. Satellte Television, Box FATA, LaVergna,
Tenn 37088

BEARCAT Scanners. LISCOUMBD. CHTSIALS 32 o
RADIOSALES, 3452 Cakland. Oshkosh, Wis, 54001

F COLOR TV with AM FMISW casseto L.C.D. Ciocx. AT
D phot Rachasgaabhe Battacy Pack - mtails for 5585 55 Now
535085 Sanve 520600 One Yedr Guarartes on TV, 310 ship-
Ping. 4 10 B weeks shpping time. Tradewss! Intemanons,
3632 Foyal Scol Drive, West Valley, Litah B4 120

FREE Educatonal Elctromcs Cataog. Edukits Workshop,
Departmeant B1BA, Howlstr, New York 11557,

MECHAMICALLY INCLIMED INDIVIDUALS! Assembie
Ewcironic Devices in Your Home, Knowledge o Experence
mof necassary. Get Started i Spare Tima. Turn your Spare of
Ful Time infc Cash. Mo invastment — Write lor Frea Details:
ELECTROMIC DEVELOPMENT LAB BOX
PINELLAS PARK, FL 33585

GOVERMMENT Surpius receivers, ransmiters. snoopear-
scoopen. pats. Catalog 2be. Meshra. Mahanl. Mass
[

UTE-SAVER - Soicd State Fing Chep Adheres Atop Light
Bulbh, Exiends Bulb Lita 100 TIMES! Resulls Cuararissd!
$300 Powipas] Kasper Housse-M, 70 Wabash Avenua,
Pasburgh, PA 15220

VIDED HOME GQAMES! Survey Bnd Openions of Acthvision,
Alnri, Intalindmion, . @nd Zircon, Make wise purchase.
32.00. Kpnnath F_ Kaiser, 307 Lane 5. Bayport. Minnescia
55003

FSHING-CAMPING LIGHT: 120V Floweascent— Oparates
O 12v Batiery: Plang $2.00. Turk, B66 Warwick Dr . Macen,
Caorga 311210

TSP,

COMPUTERS

FPERSONAL COMPUTER ABCS. Underatandaiis. A
“musl” reference manusl for beginners, $2.00. Fanco-Pha,
Box 309, Bellevug, WA BEODS

TV-VIDEOQ EQUIPMENT

TV TO STEREQ ADAPTER Erablss TV sound io play
fhrdugh ptarme  Send 5805 toc Dale Prind, Box 4562
Balimead, TX T6T0S

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATKITS - PLAMS - PATTERNS - FRABMEPACS -
FIBERGLASS MATERIALS - Workl s larges! cataiog - 300
Designa - 880" - Plywood - Fibarglass - Steal - POWER-
BOATS - boards - Outbasrds - Cruisers - Sponfishars
Hydroplenes - Runabouts - KAYAKS CANOES - Large Selec-
hon - SAILBOATS - Daysalers - Trakersaters - Multhubs -
Moice Sailgrs - FIBERGLASS - Clodh - Riesng - Foam- C-Fies -
CATALDGS £2.00 - “includes FREE Materinis Brochure -
Handwane - Faglenings - Ejupmen - Riggingsals - Glup -
Ek.” - (Book “ AMATEUR BOATBLALDING - in - liberglass -
Pypwood - Wood Safurabon Technigua - 36.00)
CLARMCRAFT - 16-F Agua Lane. Tonawsnda, NY 14150

KAYAK-CAMOES PLAMS-KITS-PATTERNS- Lage =
wchion i hbeglass-phywocd-CATALDG $1.00 [with Boal-
buildars.  Gusde $200] - Clamcrall - 183 Agualame,
Temawanda, WY 14150

PLANS, mstruchons. easily bl outboard boals, 12-20M
F1.00. Tom King, 398, Meayit. kD, 71652

BOAT KITS - 2T vailembis models - POWER and SAIL -
&-30" Mioiged fibergiass huls and decks come faciony
Rameinlind - you mitad fackoy suppied aterior. Save haif lac-
tory-Built cost. Mo experiency mequirsd. FREE 48-page cata-
log. Luged, Depd. BC-82, 3000 Wesd Highway 13, Burrgwilln
Minnasola 55337, 612-E90-3000

EYIMRUDE 1581 Bargairs . . all sizes . . Soott MoCulloch
parte, . §1. . Bwpctra Marine. 510 Memck Aoad.
Lynbrook, Mew Yiork 11583

FIBERGLASS - RESINS - Foams - cloth - spoxips + mal -
895, FAcIDRy DoCed - CATALDGUE 31.00 - [Ho0K LU
FLETE FIBEROLASSING' 3800} - Clascrafl, 16-Pl
Agualang, Tonawarda, NY 14150

BOAT PLANS - Frama Kin - Pafierns - Hwndreds of designa
« Wood « Fiberglass - Stesl - Powerboats - Selbosts - Oul-
haards - Canoes - Kayaks - Rowboals - Househoals - Duck-
boats - Eportfshern. Eagy, proven mathods  inchade
nafructions especialy for ymatours o Asswe protessonal
results. Mo Lothng! Supplies” - Fastenings - Fidangiass - Fes-
ng - Glusa - Spara - Books - Trader Plans. Muge 144-nige
calalog - £200. Includes Frea "Boatbuiking Suppies” beo-
churm, Glan-L Manns 9152 Fopscrens, Box TSEMP,
Balilgwer, A BO706

MSULATED DOO HOUSE PLAM. Floor slices cut lor aasy
ciganing. Roal iy weter prool, F‘hmwp'pnlnhn-lw
n P M. ivisitabile kyr T8¢, Sendd order Io: Popular Mechanics
Depl. PMCA, Bos 1014, Padia Cty Sta, New Yok, MY,
1001

BATTERIES, GENERATORS

SENTRY Ganerabors With Withou! angoe. Big Sacourd, L
Enterprass, Box 633, Oshikosh, W) 54002

lllﬂ:llll’ll Hﬂ'l‘l:l-lll MAGMETS
ERGINES 1o 18h.p. tor Mowers, Tilers, Hobty parts. Pepair
Manuats, Tremendous Savings, Fasd, Depariatle. [Hustrated
Pnce Calslog $1.00. Ashiand Small Engines. Ashimnd, MO
Es00

REWIRE Car Altmrmator for 110 AC. Plans lor §5.00. Swaatt,
Box 581, Titugwlla, Flonda 12780

REPAIR ELECTRIC MOTORS! ILLUSTRATED
INSTRUCTIOMS!! Modsquip, Bax 7266, Mansas Cay, Mo,
64113

TOOLS FOR BALE

62 Plece Sockel Sel. 3n". Mew. $20.00. ALF. Enlerprisss,
Box TOO0-30%. Redonda Beach, Calfornie BOITT.

SCREWDRIVERS 10 pesce, Armarican Made, 1 Year Gumar-
pniged, Pregriced 31305 WOW 58685 Mudvale Lame
Associgtes, G, J761 Midvale Lang, Hunlingdon Valley, PA
19008

TOOL cataiogus - 5100 - Moot Distribuging, 3009
Sample, South Bend, Indiara 48818

CONVERT Singhe Spesd Tool's To Yanabls Spesd Witk Mo
Aewinng. Send §2.00 For Instruckons. Hazsl Browneng, PO
Box 157, Tempca IL 61283-0157

MAGK HAMMER easily drves 5 16 panny nals up i two
It away. Mo bont nails, Mo hammes marksl $12.865, §2.00
Handiing 1730 Highway 1, Labarque, Texas 77568

ELECTRICLANS AMD PLUMBERS "MAMUAL REAMER
Db all sizas conchl, coppser, and plaslic pipe 1 - §5.98
oA, 3 - 55408 ea . 5 - $4.98 sa., Handling §1 .75 Mayers Co..
Box 58. Tralalgar, 1N, 46181

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewwng Machines wih Walling Fest, com-
phede ready b use— ondy $459.00, Thompson Model FW103-
AGEP AVAILABLE FROM vOUR LOCAL DEALER, or onder
diwecl (Master Chams-Visa) Datho Mig , iInc. PO Bax 13110,
Letibiek. Témad TO452 — Phonal: (B08) Td4-8T74

MACHINERY, TOOLS & SUPPLIES

TEAK Lumbar and Phywrod. Ouasty Woods Lid.. PO, Box
205, Lake Hiawatha, M BT o300 152 T-0742

PROYEM SAILBOAT KIT Famous Miror 11 Feat & fun for
famity & racer. Axgemble fmm precsion cut numbensd parls.
Rliggireg & Sails inchded. Available from UE & Cansdan Deal-
s Information 31.00. Moor Saicefl of Canada, 1394
Hesremond Street, Morth Bay, Omang P18 203

CAMPING EQUIPMENT & TENTS

FREE Catalog. Everything fof camping Campmod, Bos
AQTH, Bogota, Mew Jersey OTEID

ATHLETIC AND BODY BUILDING
COURSES

KUNG-FU Free Liecaiure. Melga Bac 1755, Depl.-PM-
B2-Dh Honohulu, Hawes BEIDE

BODYBULINNG for MEN and WOMEN, Leam secrets. pro-
tassone bodytuildess vse FREE BOOKLET. King s Filness
Cantre. Dopt. 4-3, Bow 13213, Columbiua, Ohio 43213

SPORTING GOODS & EQUIPMENT

GAMES \or TR5-B0 color, Iree miormation, or sand §5.95
for cassatie wih 3 programa, Riemann, 4747 E Lee, Tucson,
Anzona 85712

POP CAN CANNON. Easy. Firos Termis Salls 100 Plars:
51 & BASE. Canncn. §10 Moore. Blogmingion IL 81701

HOME COMPUTERS, Save hundreds on your purchase.
Dinecinry of Discount Amlgilecs, Solling Alan, TRS.-80, Apple,
wac. 300 MCK Entmiprizes. 48 Forest Dv | Paintod Post, NY
14870

WINDSURF TODAY Build Comphsta Sadhoard . Easy!
Bogh—54.95 Saboard P O Box 1495, Mansohs. HI
FETH

LAYMAN'S Guice to Compubers Mow, Easy To Undarstand
Computer Lise and Electronica. Sand £2 50 To: LG P.O. Box
A7, Swampscol, Ma 01807

STEREQ; CASSETTE TAPES, ETC.

HUNTING, GUNS, DECOYS

AEROSPACE MATERIALS. Carbon hiwers Meviar, Foam,
Honeycomb. Free Cataiog. Pafnerships-401, PO, Box 6503,
Lawmncawille, N.J. 08645

4" METAL Caming Lmire SB0 60, Taig, 15048 Prociorn
Industry, CA D1 T46

EUY AT DNSCOUMT as the large Industnal Comporaions o
[wa sed %o them too), Al your Equipment, Tools, Mators,
Pumps & Supclias tor Every Trada, Everything you may reed
for Induestry, Shep, Farm, COffice & Home: Mearty 10,000 Prod-
wets af Diacounts 15% 10 35% ofl, Send 8500 U5, Yor our
Large 2° thick 875 Page Catalog to: Discoun Ingstral Supply
GCom., B Port-Oram Ov., Whamon, M.J. O7BES

BANDSAW BLADES, Castede Tipped Saws. Any Sas,
Free leratem, King Saw, 6547 Tidewater Dvive, Morioli
Vieginia 23500

1400 Catalogs Listed and Described. Sources e Every-
ihing Imaginabie §4.00. Mastenog, Bos BPE-B, Faifsd, CA
84530,

BTEEL, Alumifusti, Brass — Shoel — Bar — Tuba, Shop
Sapphies, Plana Write. CEl, Bax 15324, Krowvile, 1L 51448

SMALL FOUNDAY Fumacss, Supples. Free lhershse.
Pyramid Products, 37368 South Tth Avenus, Phoesnl, Anzora
BS041

BUY Equipmeant af e same LOW Pros a3 lange schestrial
plants. Wrile ice FREE Indusinad Satakog lor Home Crafeman.
Turrieery, 38-PF Letchworth 51 BuMaio, MY 1423

WOODWORKERS—SAVE 20 To 0% On MAME
BRAND Carbade Router Bits. Blades eic. Fres Catalog
Cartade Connection, 864 M. 2nd 51, El Cajon, Cal, 2021

CARBIDE TIPPED BLADES—BANDEAW BLADES. D
raci Frorm Manulacturer. Fres Lt Box 567, Lencasied,
Fh 17800

DECOY il Mallard ™. $130D0. Decoys, Boa 66,
Chincolpague. VA #1336

SPEAKER COMPONENTS lov sencus wi builkders. Com-
plate kits Inchate cabinets, Advance Drvers, Mylar Fim Croes-
vy, Marwal, Discount Prices. Serd §$1.00 for Calalog.
Speaher Comporents, Box 297, Martorowgh, Conn. (8447

220 POPULAR MECHANICS

DOOS AND KENNELS

PURE woll Crossbresds - (photos-$1.00), Yourdgy s Woil K-
g% AL 4 Canton, NG 28714, 704-848-TEID

BOLAR Dog Housa Plans. Proven Design, Send 53 85, JK
Enterprines, Box 321, Wood River, NE BERE3

LATHES— Unimal—Masimal— Sharline— Ence. Catalog
§1.00. Shop Suppies 51 00 Campbed, 2100 O Seima Aosd,
Spnnglekd, DH 45505

BAYE! Ernargency Foot Pumps. PORTABLE efforiess fool
power, sasy read gauges, Double Steel Frames, Sngle or
Twin Cylinders. Prassure, Singln %00 Poungs $12.94. Twin
70 Pounds 524 9% Cars. Moloroycies, Fafts, Sposting
goods, AUSHIKS H-Way-Home-Crafts, P.O. Bow 30725,
Lafayele. Loumiana FOS03

[Continued on next poge)




MAGCHINERY, TOOLS & SUPPLIES
[Conlinued from precading peps)

PLASTIC Hail-Bhrirvkable Tobing KIT, Lasge Muli-Colohed
Problem-Sodving  Assortment For Every Toolox, Easy
INETRUCTIONS wWith FREE Teflon AEROSPACE 'Wire,
385 Fax-Systemn. Box 158, Hareysville. Penna. 15438

COMPUTERIZED 3° Metnd cutsing aithe. Runs oft ey per-
sonll computer Savial witerface SB7%.00 Conlrofier wnd =tha
compiless. Digriad Syaserms, 223 Monroewlle Mad, Monroewlla,
PA 15148

BANDSAW MILL Portatie. Logs To 247 Damater, 5-16
HP., Bud $1000000, Liersdure $2.00, Bluepards §10.00,
SADD Conatruchors. 1387 New London TRKE |, Glasioniury,
CT 0e0a3

SOLAR PYRAMID neating system. 1007 haat kof fomes
BOO o 1400 8. M. Send §1.00 Tor inkemation or $12.00 far
Mans. Southbast Solr Systemd bne, T4 Masn 51, Acushngt,
Mass. 02743

FREE Hot As From Easdy Buill, Add On, Passive Panel
Plarsy, Dwtals, $8,00. Guararised. MNE, Box 1 T8 Murrysvila,
P 156568

COMPLETE 1982 SOLAR HEATING PRODUCTS
CATALOGH
EVERYTHING lor Actrive and Passne Solar Heatng, mciud-
ing Kalwad's Sun-Lie’ Glanrg and Thermo Storags Systems.
pllug Moyl b Fngl enargy sirvars. Onder all materials from one

PRECISION METAL WORKING TOOLE, SPECIAL
CLAMPING DEVHCES, SMALL MILLS, LATHES & MACHIN-
ERY ... SALE Prced For indusiry. Our 1862 Catalog 1s Now
Available To You FREE .. Cad Or Wras! PENN TOOL CO.,
1776 Springfiaid Ave., Mapiwwood, MU JT040. Toll FREE S00-
S26-4058M) 201.TE1-4343.

BUFFING & POLISHING

ALTERNATE ENERGY AND YOU - How 10 save. ba inde-
ponder. Free calsiog Thares Co Booss, Boe 837-M,
Cargift, CA 52007

SOLAR Colleciors Unger 53000 Pars 53.00 Solar
Design, P.O Bax 147, Roncaverte, W. VA 24970

POOL Heatar, 5127 00 Soiar. 25° Fise. Easy Plans. $3.00
Sclarsave. Box 637, Penacoos, WH 03X

REFINISH afl matals: Fiod- Thi-Proger Tools, Bulle, Conr
pounds, Bufing Molors. Caisieg 5100 Eastesod, 720
Lancasier, Bax 524, Barwyn, Pennayhania 18312

BLACKSMITH & FOUNDRY
SUPPLIES

FORGES: pas, conl — harmemers — fongs — anils — B
bemches—al blachsmith supphes, Celalog §1. irelunded hrst
order), Mankel Backsmih  Shop, T3 Cannonsbueg,
Canngnabung, MWl 42317

ENERGY SAYING

FREE Enengy| Controvarsial Survead Publications. Thras
Dogen—Eleciricity. Gas. Gasdine. Guna. eic Catnog §1
Consumanranics, Drawar 537, Aamogerds, MM 88310

SOLAR WATER HEATER —(nziafing a systern jhat hears
wigler with tha ergegy from the sun = no mone difficull than
irglaling & ooreanticnal-type waler heater thal uses gas or
secirclly. You can do ' Phctooopy of Populyr Mecharees
anicle available Tor §1.00. Sehd ondér ©: Popyls Mechinics,
D, PMCA, Boa 1074, Rado Ciy Sia., Mew Yok, MY,
mom

HOME HEATING FUEL SAVERS

FIREWOOD Logs from SAWDUST Easy %o Maxe - 57.00 -
Complete inginuctions, Formula. Todars deas. Box 304, San
Franceea, CA B4122-0304

WOODEN Toys Are Better. List OF Plans §1.00 LS. Cur-
mncy Only, Woodbutchars Toys, Box 574, Lesbs, Mch
49251

REDUCE ipod costs - Easily Bulh Gresnhouss- Ratucsd
Price 53 — Poml Evdeprisss, 1511 Podl Avecius, Depd. GPM,
Torraree, TA BOSIN

YOUu CAN BUILD Fumiture, Toys. Accessonas and Shop
Egquipmant. Feasa Fres Flans with Bustrabed TO0 Rema,
Send 51,00 for Deteis. Mayco Sebes, Box Z901PM, Mesa,
Arpona BRH0M

ROCKING Horse, Chid's Huich, Cradis. Plens - Maberial
List. §2 50 each, Demgn Unimited, Box 127, Medina, Ohio
44250

STAIMLEES Seel And Brass, Screws And Bolls Small
Quantitas, Free Catalog Ebecx, Dept 442, 230 Woods Lana,
Somerdase, M. 0BCEY

MAKE Handscrme MIMIMATURE FURMITURE with Spools!
Bogxiet hiled with nstreclions, Pafterns, Color Pholps foe
many 1° scalm pieces including Grandiather Clock! 5100
Spooicrait. Box 641PM, Nowark, T S4580

WESTERM Duriwoad slaba Chock mavemants, Myriiawood,
maple lumber, Recdwood Buriesgue, FM-4, 1458 Onchard
Home Drve, Mediord, Oragon 87501

AUTHENWTIC WHISKEY BARREL FURNITURE. Bulding
Flars or Complete Kas. Send $3.00 lor Information [Retund-
abie). Music City Barred Fumnture, Dept. C, P. O, Box 517,
Madison, IN 37115

SAMDIMNG BELTS, 79¢-51.25 Free Calniog Nothemn
Herdware. 6251 Brarciff Or., Huntingon Beach, Califorms
24T

FULL-BITED PATTERNE FOR WOODEN TOYS - BIRD-
HWOUSES - Mow hily - Mustrated Cataleg - Manly Kely
Entgrprses, PO Bos TO06Z Dept P-4, Sapnaw, Temas
T TH-0082

KEROSEWE HEATER Facis: Mot Excusss, Owiners and
Dwatars ged ‘Enow-how', 5 yrs. Expenences. SPRING TUME-
UP snd Cures Manuad 53 00, Heaber Angwers. Box 40, A 3,
Forl Ricowary. Ofed 45824 1

ELECTRIC BILL TOO HIGHT Chack the accuracy of your
Elaciric Meler, Diwtalls 5400, MTH Tegts. PO Box 12571
Knmonlle, TH 31812

100 PROVEN WAYS To Bave Energy 555§ &1 Home. Bonus:
Fres Ssedy, Plus Energy Saviryy Giarden Tips. B85 Posipaid
G E Brayman, Dept "V, 5831 Wamer, Hunbnglon Baach.
CaM. 02849

ENERGY SAVING INVENTION a MUET n awary home
Imbaperavn, carelnes, uses no space, changes anly your light
il Frea mformaton. LaDeds Evterpnass, PM1, 102 Tth 51,
Ded Rapads. 50 57022

101 SIMPLE MONEY SAVIMG IDEAS on Comservng
Home Energy, Boouksd - §4 85 Gumett Endedprizes. 406 Clay.
Schoolcrafl, Mch, 48047

HOW TO FUEL YOUR CAR—MWOME—FARM—BUSH
MESS—18¢ GALLOM! Buid Easy "BACKYARD EMERGY
PLANT™ under S40—tume freeinsspensss malerigls imin
powerlul ALCONOL FUEL! Thousands successhully dong il
Fugh 5100 Retearct-1PM, Box 184, Antoch, Tecnassss
a3

TURM YOUR FIREPLACE inie mn etfcannt sourta of hisal
Guargnteed proven desgn, Plans 3100 Brochure 5150,
Stoan, Ing, 311-MNo. Main, Dept. k7, Auosting, MW 55512

BUILD A HILL. You've reed about s wood furracs in Pk
F 8, Dovvplopad by Prodessor Hill of Univarsity of Mara, Ths
lumace burna so offcsently crecsols problems sdminaled.
Send §17.50 lor Dhueprints, BOM, and ingiructions (o gt you
siartoc. MADAWASKA Enegy Corp. PO Box <020, Dept
Ph, Posdiard, Maing Q4101

HOME CRAFTSMAMN

LARGE salection of plars. Furnduws designs, oom, spin-
ning whasl, clocics, dollhouses, cradies, ioys. alphabets, bind
housed. weathervanes, kies Snd mom. Cataing 500
Crafplans Co., Fiogers. Mynesota 55374

FREE catalog! . Vameers, cione, lumbee. lumituine plang,
ow planspars, boaks. picture moldings, lathe, canvwng tools,
uphoistary, Semplifiad venasing insirchons inclded. Humy®
Morgan, ¥T, 1923 Bardsioen. Lownssile, Kantucky 40204

BUPER SHEARS ' 'ong. slamiess wilh scabband, culs
wirs, ghee! melal, plasse, isather, precmeon cutting. $15.50.
Gmery Ann Giks, 15211 Cieaton Foad, Zarmel, indiana 46032
Frea Catalog.

HUH CAP CLOCK: Twao min quartz W.H. Two ssts ol plas-
e rambers; 24 page calalog 516.75. Postage 52.00. Frank'a
Products, Box 1153PM. Easion. PA. 'BD4Z

PLANS! PLANS! PLANS! Catalog $2.00 - Bob Chaners,
131 North Crescpmt Drve, Rorme, Now Yoris 13440

SCRAPER HEAD. Remowves Pard, Decals. Taps From
(Giass and Other Hard Surfaces. Attaches o Eecirc
Ergraver. §5 85 Pivs Tax. BUPER SCRAPE, Route 1, Box
1688, Elgn, Texas THH21

10 WOODEN Toy Pans with Free Cainiog $4.50, Full Sie,
Traing, Truchs, Trolieys, Cranes, Catulog $1.00. Edua, Box
401 X, Hanaver Fank, linos 60103

SIXTEEM UNIT MARTIN HOUSE Dosigned for Propar Y-
sanon, Easy o Cwan, Fun o Bull Woring Plan 52.00.
Kadsan Plans, Box 397, Warrcad, MM 56763

AUTOMATIC BWIMMING PODL' CLEANERE instal
yoursed! Eliminate vacuurning. Major brands- Pocisweep,
Frears, Super decounts- Free indormaton, LA Pool
Equipmant, PO Box 2526, Los Angaies, Cadlomia 30028

WATERBED Plans 5400, Hartears Mtz 5800,
Watarbade, 1210-8 I Sireet, Vanoouwer, WA BREE1

CONSTRUCTION PLANS,
BLUEPRINTS
GARAGES, atractive standsrd Ireme! Double. Singhe with
workshop, porch Compiete phars, $5.00 Box 1480, Ovam,
Lmah B4OST

FIVE HOME STUDY PLANS. Unique Concepis, 5200
LSASE. Bdl, Box 1002, Webstar, NY 14580

MR Condmonirg Mairenance Manug! will Sawe You Mon-
By Send 3350, Berman's, Dapl PM4_ Bax 488, k0, Clemans,
M 4B

DRYER-MATE recycias clothes drysr heal. Lintkess. senple,
mificiant. § Z0.98. Handing § 300 Wooo Desgns, Bow 400,
Ao, Mew Yok 10504

BOLAR & ALTERMATE ENERGY

CAN Alcohol Fuel Ba Made? Aguahol-PRMAZ, Box 2298,
Sandusky. OH. 44870,

HYDROGEN FUEL! Complels Elacirohyrer ard Auto Con-
varsion Flans Plus silormabon on Sale Storage anel Cav-
arg Hydrogen Fres, Compiele Package: 510,00, ADA, Box
B73. Concoed, MC 2B0ES

WOODBURMING RADIAL STEAM TURBINE Gensrales
Jw ol Elctricty! Simple Corstruction! Comgact!
Plans: $8.95 GLEWVALE, Bax 358Y, Staton O, Toromin,
Onprio MEF L6

CHIMNEY CAP VACY-STACK ELIMINATES WIND. IN-
DUCED DOWNDRAFT KEEFS OUT DEBRIS, ANMALS,
SNOW. BEND INSIDE FLUE AND STOYE PIPE OR FIRE-
PLACE DIMENSIONS. IMPROVED  COMIUMER
PRAODUCTS, BOX 1264 PM4, ATTLEBORD FALLS, MA
aITea

HYDRO- Electnc Genarntor Turtine, 28kw 140- 42nd 5L,
Cartondaie, PA 18407

SAALTERMATIVE Enedgy. Energy Saving Products, Publk-
catons, Systama Al Wholesae Prices incluses Da- 1t ¥ owrsell
Plans. Kitsl No Cosl Purchges Plan! Free Disinbuborsiups!

BASE Required; irlemationml Soler. 433F South
Kerimall, Casper, Wyormang 82601

DETAILED - EASY TO FOLLOW PLANS for poriahla Bl
and (isc Sarder Cabinel. Extension Cord Caddy, $§2 00 sach
4.0 Enterpregpes, PO, Box 728, Emton, Colomads 80815

OVER 7% PATTEAMS! Enjoy Manng Proitables ‘Wooden
Gifts, Toys, Household Accessarien, PLUS “Shop Secrels’
Onily 5500, Accents (P-42), Box 262, Danvers, MA 01523

MAKE TOYS Plans- Hardwood ¥Wheels, Pans- Catalog
F1.00. Cheery Tree Toys Mills Road S Clarsville, QMg
43950

CATALOG OF WORNBENCH COMPONENTS J s of
plars §1 rofundable [taska Trading Co, PO Box 26367
Minneapcits, MY S5420

LOG CABINS AND “A"” FRAMES

BULD your 20 ~ 407 ko cabw anpwhete uvnde: $1000.
Compista manusal £10.00. Maneyback salisfaction. EWa Lake,
Alpxandra Bay, N.Y. 13807

ROUGH, AUGGED & RUSTIC. LOG PROJECTS! Make
chairs, bedchned, B, Gated fented. A SLFMer Mo, Bird-
holgses. sgns and house numbers. [amps, fabies. shehes,
bockends. Pholocopy of artcles as they appeaned in Popular
Machancs avalable for 54.00, Send onder to; P, Dwept,
PMCA, Bax 1014 Ao City Sta.. Mew York, N.Y. 10101

HOME BUILDING AND REMODELING

FINE CABMET PLYWOODD Cul siies - Full sheets. kany
speces ind Puchnesses, Free Catslogl Phwood Depol, Box
897, Gayiord, MM 55334

UNFINISEHED pctees hame moultiag. Fediory dossoul
50% discount. 200 shytes. Write: Japs, 126-PF Sevenih North
Hopking, MK &5343

CATALOG FULL-SITE FURNITURE PLAMS — $2.00.
Refunded with frsl omer. Traddipnal Esdy Amancan. over
1M Fumitare Desgrd, 1425 Sherman, Dept CP.82
Evansion, lirais 60201,

WALNUT Lumber catened gradg Sguares, Gunsioox
Cranks, Venser lowe — Misaows Walt Co., Depe. M, Szaton
A Box 68, 51 Josaph, MO 64503

KIENTLE Cruarir Clote Moveemrcls [Datiery operaied) and
BOSEanonaL Low cosl. Fres prioe kel Nodh Avedcan, Bou
T7-AQK, Fox Fver Grove, Ileois BOC21.

CARBIDE TIPPED BLADES—BAMDEAW BLADES. Dv-
réct From Manulsctures. Free Lilgraiae, Box 567, Lancasise:
PA 17803

SAYE Thousands Leam hosw i Duild your own solir hoime,
Firze Details. RBIPM, 8417 Russal Aoad, Siver Spang, MD
20510

HOW TO START YOUR HOME REMODELADDNTION
RIGHT AWAY with fo money ond h aiperanos. Archbsct-
developed metod. Details, J Kaytor, 1055 Harkress 5t
Manhatian Beach, CA S02E8

BUYING & HOUSE? Know 'What To Look Far? The Gude
Could Save You Thousands. 54 00 Pary Enterprisss. Box
32634, Stahon B, Fredercion, M.B.. Caneda E34 3H1

PLASTICS
CASTOLITE Laquit Piastica. Crysiar clear, colors, For cast-

Dept B20VPM, Box 391, Woodstoch, 1L, 60098
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DO-IT-YOURSELF

g waler - fr informadion - Tymail, Box 56, Btrowd, Onfario,
LOL 2w

WET BASEMENT? Howmes inapector Telks You How To Cor-
reciPrevent Without  Major Expenditure. $300. Homa
Enterprses, 12805 Desn Road, Whaaton, MD 20806

COINS, STAMP COLLECTORS! INTERMNATIONAL FO-
AUM 5 PUBLIBHED FOR YOU. FREE deiails: P.0. Box 1,

350 Grundarfiondur, KEELAND

ARTS & CRAFTS

AC WELDERS CONVERTED TO DG, nder $25. Plans §5.
Mautz, G107 Hwy 133, Carbonadais, Colo. 81623

HIGH-TEMPERATUNRE MATERIALE: wirs, msulation. in-
franmd Fuiténd, owramag parts, more. Catslog shest, §1.00
Hitltermg, PO Box 112, Dareers, Mass. 01923

UPHOLSTERING SUPPLIES, Fabnes, Yiryla, Tools, Cana,
Instruction Books, Froe Calsilog. Jim Dandy Sales, Box
J0ATTR, Cincnnatl, O 45230

ELECTROPLATING. Complste amaleur's lextbook. Al
maials Elpciroplate metalicmonmeaic dems 5505 Details
fres. Tropic, Box 95-P3. Paim Bay, Plonds 32505.

PLASTERCRAAFT, CANDLECRAFT, RUBSER MOLDING
for Fun - Profit! Make Figurines iom Compéate Mis! Catalog
$1.00 (Rehundabla). Wooley Company, Box BBPM, Peora,
lilingis B0OS01. Extabéshad 1817,

"GETTING Slared in Stanad Glass™ §1.00 Whittemone,

STAMED GLABS Cmmogs-P. 51.00. Supolies, Hits.
Booka, Tools, Glass. Saylescraks, 171 Masn, Nyack, MY,
T00ED

TATTOLMNG SUPPLIES — Sok catalog $3.00. Spaulding
& Rogern Mig., DEPPM, Voomsesville, N.Y. 12185

1400 Calsicgs Listed and Descriwed. Sourcas for Every-
thing Imagirable $4.00, Masterog Box BT9-F, Faidex, CA
PR,

PROJECTION TV . . . Comven your TV 0 project T Foot
plciure , . . Fesults squala o 52, 500 propector . . Tolsd cost
loas than $20.00 . . . PLAMS & LENS $74.00 . . . Nustrated

information FREE . . . MACROCOMBHM, Yashngton
Crossing, Peonsyivania 18877, Credicard Orders 24 MRS
1215 738-30T0.

FReasarch, Bow 517P, Brea, CA B2821

WATERBED Plans and Accessory Calalog §1.00
Wabterbads, 12104 I Strest. Yancowver. Washngion 58681

TREE roof fiise your sedewalk 7 ELIMENATE INJURY LAW-
SUIT RIS Essy immpansive CURE. Instructons. 500
Siewale, P.O. Box 120092, Fort Wayna, indians 46802

SMALL EWGINE Paris Catalog And Trouble Shooting
Guide $3.00. E-Mon. Box 547, PM4EZ Twin Lawes, ‘Wi
5318

BAYE HMUMDREDS! Do your own axterminating. Complets
manunl only $3.95 Updais, Box 386, New Berm, MC 28560

2500K Obsarvatory, Cincinnall. 45204,
STOP BUYING CHARCOAL! .lu-m:m Portabile Grill Lisss

ALUMIMNUM SIDING QXIDIZED, DIATYT INEXPENSIVE
TO CLEAM FORMULA INSTRUCTIONS. §5.00. Safing, .0
Box 12002, Fort Wayna, indiana 46802

BTOP wisktire dshiry] Fix your o Wikahie' or Deyie. Edy
o foliow Professional Fepsirmans Booklet Send $4.55.
SASE, fake Of Machine. Harry Luke, Ft-5, Box 552, Myt
Beach, SC 29577

ATTENTION MECHAMNICS, Eaay 10 make spark plug wirs
puller. For instructions send 32.00 and SASE 1o- Tools, Al 2.
Box 24BPM, Ferie, MM B3540

SWIMMING pool In ground. Westher tesied. Detailed
plens. 1d=x16x4 pas than $1,00000, 16=32x=4 leas than
B, 500,00, $4.00, Bimar, Box 435, Margeretvile. NY 12455

INGROUMD Swimming Pool Kis. From $1485.00 For
Complets Ki, Frea Brochure snd Prces. Bomelt 4607
Buniadmill, Mo. Lithe Poch, Arunsas T2118

THREE PHASE CONVERTER. Budd ¥ouw Dwii. Compilite
Oetail Drawing And Spedificabons. 512000 ARC And
Company, P.O. Box 13, Aydiedt, North Carcina 27918

CONYERT YOUR BUS nio molorhoms on @

shopgening.
kiaas, freabsas. $5.00 Booklel. PO Box 24125, San Diego,
(=8 -31-

CRAFT Jewelry Supphes. (Wholesa Calaiog 25¢)
Rousseds, 107-1630 Dow. Arfingion, MA (2174

TILECRAFT Mako Ard 5o mosaic dressing tables. Delads
Freg. Tiecrah, Roots 1. Box 148, Payson. Litan B4651

DECALS, EMBLEMS, PATCHES

BAVE By Buy Palches, Decals, Pins & Caps Faciory
Dwrect, Fron Cadaiog. Fres Prcng. Essem Emblam Co., Box
B2B-PM, Limon Gity, N.J. OT08T

CHINCOTEAGUE 'Wild Pony Patch $3.00. Pomy, Box 68,
Chencoteague. YA 23336

PATCHES, Dwcals, Custom Made, Free Caimlog -
Embiemy, Bax 35, Tappan, New Yok 10963

AMTIQUES, RELICS, INDIAN GOODS
AND CURIOS

FREE Lis! 1o Sedous Cotectors, 30,000 indan Arifects,
Pots, Spears, Axes, Slaly, Baatdwork. Caddo Trading, Box
884, Murfreeshorm, AR TI958

INDLAN Amilacts Lists 25¢, Birdpoimls §7.50 Dazen, Guids
Book £3.81 PP, Secresi, Deerield, MO 84741

CREATE METAL SCULPTURES using MUTS, BOLTS,
ol 58 illustrations §$8.50. Ralph Mengn, 30Z Slavens,
Battendod, lowa 52722

HOW TO WORK CREATIVELY IN BRASS. 5305 Gl
PG Bax 13481, Las Vagas, Mevads B8112

STAMPS FOR SALE

FREE bi-monthéy Philatelic Caaiog, §1.00 handiing S,
PO Ban 216, ML Horgh W 3577

STAMP COLLECTING

POPULAR MECHANICS PLANS AND IDEAS CATALDG.
For horme, shop, bosis, sloraga houses, campars, Ove: 900
smar ideas. §1.00 o PR P4, Box 1014, Radio City St
N YWork, NY 10101

CARTOONING, COMMERCIAL ARTS,
SIGMN PAINTING

MODERN Canooning taught ty mall, Wrils for free bro-
chyre, Canocnerama—Box 28-30, Baanford. Conn, 05405,

SIGN Painfing — Easy mathod. Fres calarogue. Kaulmann
Company, Comanawn, Missoun 65023

CARTCOM for Fun snd Monay*l! Free bookiel?l! Cefoonas,
Bon 406144, Detroit, Michigan 48240

35 LESSON carlooning cosse Canoonials Magarine,
bath $4.00. Hariman, Box 30367, Linooin, Nebvaska BRSO3
087

LEARN CARICATURING FOR TOP BOMEY, Fun! $4.05
Biitz, P.O Box 13451, Las Vejas, Mevads 88112

CARTOONING! CARICATURING! Sin IHustralsd st
Do Booka §3. (Always Availabls). Hasmis. Box 1567, Portlend,
Cregon #7207-1567

AIRBRUEHING: Hard-To-Find Products tor Do-it-Y curself
Airtrughing - Wi for 32 Page Wustated GUIDE Today,
$200. FRedundabéa. Tger Airbrush Co., Fm. 482FW, Box
18357, Portland, OR 97219

MODELS—CARS, SHIPS TRAINS,
PLANES ETC

MODEL ARPLANES — Huge Catmlog 5200, Sig
Manutectunng Co.. inc., Moniezuma, & 5011

RADIO COMTROL - Ainpianes, Boots, Helicopiers, Sys-
tovrt, Suppies. Blg Disoount Catelog-§4.00 (Refundabie),
Modadars Suwpply, Box 7185, Moalgomery, AL 38107

FIRING CIVIL WAR Model CANNON Plans.: Catalog froe.
Green—PM-42, Box BO2. Shabmay, Fla, 22570

FLYING BAUCER KIT Fogtaed nationally on PM maga-
oA, Amazing, inespensie. Deialis: Savcer. Box 174, Lica,
M ABDAT

REFPAIR Microwswe owens. |liusirated instruchons §14.00.
Clemmer, Box 216M. Glan Morgan, W, 25847

MAGIC TRICKS, JOKES,
VENTRILOQUISM

LOW COBT pwe lamps; coat rack— plans 5100, Alternatis
Products, 4024 Centre St Beach Hevar, W 08008

B Cost Uindar $18.00¢ Month Guarsmsssd,
Kpap TE'F In Hottest Summer 24 Hours, Incradibia But True,
Wisll Esinbishgd Malure's Way, Plans $11.00, Money Back
Guarantes. Ervegysav, 11927 Tanager, Houslon, T 77072

LEARN Sobar Basics! Buld Low cosl A-Frame Solar Dog
Houss - Wirter warm, Summer cool! Details 1 .00 {Rabynd-
abig]. Timbechill Co., Dwpt 44, Box 51, Easl Aurors, NY
14052

SAVE TROUBLE— CURIOSITY] OIY Coiun Ravawed!?
Saa md undec 'Ausnmobiles' [p 216

POWERFUL AIR COMPRESSOR you bulld yourasll tor
about £25.00 uses ol walsr haaber for mir Wk, nalnctions
over ewerything nesded for complede Sysiam including
mounting plathorn. Excellent pholo's included  Instrections
only §5.00. Money back guarantes . . . Hobeet Wilkama, 1670
Woodward His., Fermdale, Mi 88220

PROFESBIONAL Magic! Mugs calniog, ower 1.000 Incks
and biwihd. §2.50. Hink Lea's Mageo Faclory. Dapt. PR, 24
Lincoln Streed, Boston. Massschuusis 02111

FREE! Ihusirased Venrioquam Puppery Catalog. Manar,
Box 420PM, Letieion, Coloeade 0180

FREE! World's Leadsg Movelty Catalog 1800 Jokes,
Trcis, Beiencos, Spots, Hobbes. Johneon-Smith, C-10, 1.
Clamena, Mich. 48043

PROFESSIONAL MAGIC 1081 Cataiog. 52.00. Sama day
Servios, No Subslitstes. Fatulcus Magic, 3019 E, Charteston,
Lms Vegas, Nevads 85104

HWMECMHMUHM-T:HDU 5200 Lavoes,
227 Lamas Bhvd, Goodyear, A7 BS33R

HOBBIES AND COLLECTIONS

U.E I5 Ditferant mint including Bouvenir Shest §1.00.
Fres llal. Brooks, Box 82, Beookiyn, NY 11220

50 YEARS Cad itean differenl Unded Stales, over ity
yoars oid—25¢ with approvals. Jakon. Box C11-F, Mew
Pocholle, Mew Yor 10804

ROYAL WEDDING PRINCE CHARLES COMMEMORA-
TIWE. 40 year old Unilad States Airmail. Space Exploration,
Doy, Woxman Fockwall, Modieva! Ship, Knight, Locomg-
live. 108 when requesting mporovals State age. Douglas
Cogle, Dapt. P15, Lag Vsgas, Nov. 89132

1,000 IFFERENT WORALD + 100 DIFFERENT HONGO-
LiAN BEAUTIES $3.00. Attraciive approvas (pecionals). Can-
ol sereice arytime. ADULTS OMLY. Gouga. Box 1330-MF,
Elizabetivion, Tennesses 37643

FREE! By Bargain Cataiog - Maw Ediion (I5tng Moubands
of hargans inchuding LS. & B.NLA. stamps, packets, altums,
BooREROAS and supplios. Also ne Siamps om our BpprCYEl
Sevion. Buy only whit you like. Retum balance promglly,
Thank Jamggtown  Slamp Co., Dept  E42PM,
Jemesiown, NY 14701

TOPS! 100 Populsr Poland Starnps (s different) onby 282,
Mysic, Dept. P31, Camden, New Yo 118,

ABSOLUTELY FREE- 50 different Britsh Cosorvies COM-
MEMORATIVES. Approvals. Gobestamgs, Box 680, Saco,
ME Q4072

BREATHTAKING Beautiha. 50 Differsnt mint Monaco pic-
torals commamoratives only §1.50 with minl complete set
approvaly. Pagoda, Bow VIEP, Sioney. Ohio 45385,

PENNY| Approvals! Regerdiess catalogue! Kloster, 4184
3End 51, Gan Dhego. Cald. B2105.

UMITED MATIONS 3 Compiete Mot Sals 25¢, Approvals.
Cometta, POB 15089-M. Lake Plac, Flodda, 33852

50 DIFFERENT Old U S. batween 1561 and 1839 - §1.00
Ed Roush, 423 Shepard, kanstiesd, Omo 44007

OLD LS Siamps on Appeowal Chesher, Box 153560,
Philadweiphia, PA 18111,

WORLD Wide Starmps mounfed in bocks on approval 29
and up. TRAUST STAMP COMPANY, F.O. Box 100-P,
Jarmaica, K.Y 11435

FREE Suwpnsa oollechon sent wih approvals. Gould, 1784

Union, San Francisco, 84123

FREE 720 Unded States and Workdwide Stamps.
als. Brarnps P, Box 1427, Belliower. CA 90708

100 Difereni U5 25¢, Approvals. Bredwy, Box 425P,
Mindicdhign, Wi 21113

BARGAIN 100 Worlg-wide Stamps 25¢. Ouabity Appeovals,
B Parker, Box 143, West Brookfsid, M 01585

2,000,000 Stamps— 150 Countnes — 2¢ Each. Belden, Box
4148, Deartom, 461268

WORLDWIDE COLLECTHON — 100 Dhiteveni Stamps —
arily 10 with Fantastic Worldwide Approvals. Nario, Box 473
PE. Audubon, Peongyheania 18407

FREE L 5 Minl Set. Approvels Higebrand, Box 4867,
Santa Care, California 85054

STUNNING! 100 BEAUTIFUL PICTORIALE, All Diflsran
Only 28 Canis with ABractve Woddwide Approvals
VANSTAM, Dept PM-4B2 PO Box 11272, Chicago, [linois
BOET1

Appov-

COLLECT Mittary Medals. List S0¢. Vesnon, Box 387 P,
Baidwin, Mew York 11510.

FREE 100 Canada 10¢ with request of World Wide Appios-
als. Bringr's, P.O Box 5607 San Mateo, Cakl 4402

POLE Buikings-fustrased Catalog. Do-it-¥ourseli-Crher 40
Variatiors For Gerages, Stabies, Ete. 52.00. [Relurciabie).
Jum Bolidings, Degl, F, Box 611, Chardon, Ohio 44024

“OLD Time Soidier Moks,” Chess Sel Figures. Write for
Fraa Iviornakcn and Speciad Ofering Castings-PM, P.O. Box
34l Lomgwood, Florda 32753

222 POPULAR MECHANICS

BEER CAME, Froe List. Wilkams,
Elyrin, Ohip 440735

181 Meadow [Dnve.

PRINCE CHARLES ROYAL WEDDING st day cover - &
Bamty wilh DOih Slamps only £3, postpasd. Earbar Comnptions
availatie - fres lists . M. WALSH, BOX 308, TUCKAROE,
MY, 10707

(Conlinusd an Rt paga)



STAMP COLLECTING
{Continued from 1
300 Diffarent Wordwide Siemps J0e Wih Approvats. AG.
Balen, Box 1065, Jamaica, MY, 17431
ESMAEL 15 Difierant 10¢ Approvals. Sarn Chazen, Box B8G,
Detray Beach, Florda 33444
UE STAMPS. Wholesale plale biocks and minl singias.
BPECIAL: Fiva 5S¢ plate blocks Yoe $1.00. FREE Pnce Lests.
B0 CASCOUNTS, AMPBCO, Box 20085F, 51 Lows, WO
B335

WORLDWIDE, 100 Diflerent Beauties, 25¢. Approvais. J.0.
Michael, P.0. Bax 2273, Mariinez, Catlodmis B4553.

RUSSIA— 50 Differsnt Irichading Rbsrny O, Just 10¢.
Approvaln.  Tarhesl Phillehcs, Sier Ciy. Mofh Carclng
Tl

FREE Gt 'wiih Quality Approvels. Chapemans, Bon 487-0G,
Gakasburg, Michigan 48053

“INVERTED ERROR" + 100 Diferen Linbed States. 50¢
ﬁ_fw. Lwrmy, PO Box 7088, Siver Sprng. MWD

FREE INCRENBLE STAMP OFFER! GIANT WORLD-
WIDE COLLECTION: 125 diffei Qishuind posiage Siamos
inchating besuiths lsrge colorhul Bnimals, sporting Bchvites,
RpECS arpiortion ard mich mone, abachasty FREE when you
Fecpaest meCiing “Stamps on Approval” seleclion lor sxeming-
Bon &l homae, Buy any o none, canosl serice anytme. SEND
TODAY! Misson PMI, Placenta, CA S2E7T0-0000

BINOCULARS Tllw
Hmmil MAGNIFI
BUYING ard Adjusting Binccuirs %or

Birding? Sempie
ImEtructiong. £2.85. vanhoe Saes 217 Tremon, Plymouth.
WM 55441

Hughes Duicymers. 4419 West Codax, PM, Denvar, Calo.
80204

POEME Sel To Mussc. Nasrwilla busc ProducSons, Box
SO001-PM, Mashville, Tenngasse JT204.

CAMERAS & EQUIPMENT

FAMALLY! AN AFFORDABLE 15MM CAMERA. Yuron
Do-5. Focus-Free. Simple axposurd satings. Hot-Shoe. Case
and Strap Guarantesd. 530,45 Ppd. JARCO, Bow Ta1-Phi1,
Befiendord. 14 5275

BEFORE YOU BUY get the low central dscount prce.
CENTRAL CAMERA GO, DEPT, #322482, 730 50. Wabash,
Chicage, IL BOE04. Proegraphe: Hessquaters Since 1859,

PHOTOS & PHOTO SUPPLIES

BAVE 555 memw 3sem. Super 8,
Veren, Bupplies. . 442502, Wells, Chicago,
BDE1D

BOOK BINDING

REBIND YOLFR DAMAGED BOOKS. Witk a few common
fools and & homemade book pres: (plan inckedad) youll be
abie 1o hard i amyThing Fom a Tom hings 1o & complste rebad:
ing. Photocopy of aricle a4 it appeaned i PM. sviilabie for
51,75, Serxd ordevs 10: Poputar Mechanica, Dept. PMCA, Box
1014, Rada Cay St Mew Yorl. HY_ 10301

B0 TOPICALS 28¢ whan requesting low prced aporovals.
Siewan Kant, Box 230P, Bellingham, WA DE2T

CAMADA. 50 diterar 252, Approvals, Drosricy, Box 1L
Samia, Omario, Canada NTT THE

"WHOLESALE" .5 —Foreign Priceiist and catiog Fres!

Guarantead. Schnaidar, Bau 1240, Grand Rapds.

Michigan 495071

U.S. 8 Commemoradive plale biocks $1.00! Approvess
Gordon Davison, Contoooook, Mew Hampavre J3Z28

&5 DIFFERENT US. ARMAILS 33.00; Mol $1500
Eberfing. Box Z2168, Neptuns Sy, MJ OFTHI

BOOKS & PUBLICATIONS

HOW TO "FIND THE MONEY TREE" — Becoms Weallhy
ke Bl's — Delais Jack Higginsan. F.O. Box 814, Sanisa,
CA B0

QUT-O-Prinl Books Found. Send Ward Booklook, 51
Maple Ave., WEMWICK, MY, 108990

PUBLISHER'S OVERSTOCKSE, BARGAIN BOOKS. 2.000
Tiies. 28 Subjects! Free Catiog: Hamifton's, 98-51
Clapbosnd. Danbury, CT 08810

FREE Book. Prophat Elijgh Comig Before Chirlst. Megiddo
LS 1, Dwpt. 83, 487 Thurston Aoad. Fochastor, WY,

CAMADA Ten Late Commemoraiives 10¢ Candfan
Approesls, Haney Boardmen, Lithe Valkey, New Yok 14753

WOW1 50 All Dittprent Qermany- 10! Super collection of
genainge Garman Commemorathres, Definiees, Airmads, High
Valubs. Froe Big Calaiog, Alss fne stamps bom our speeoval
sarvce. Buy whil you like. Return batancs promplly. Send 10g
todey! Thank you. Jamesiown Stemp Co. Depl A4ZPML,
Sarmepgioen, WY 14701

ICELAND Collechion. 30 Dufterent—51.00. Approveds,
‘Bandell, Bow G654, B, Paul, 55106

3 TOPMCALS 10c wih |ow cost  approvels
DATASTAMPS, Box 5552 Jacksonwile, FL 32207

g EACH! Beautiful lorewgn approvals JaDaco, Box B5S8-
PA, Tuscarswas, Oimo 44682

72 DIFFERENT LS. 10¢ with approvals. Album Service.
Soledad, § Call, BI9E0

BCIEMCE on Stamps! Scientihc Events. sic. Mice ssiaction
only 25¢ 1o approval servoe applicents. DORSTA, Degt 4.
PO, Box 586217, Harwood Heaghts, IL 60056

F YOU collect Foresgn Mint complate sets, Our approvals
wil pleass you. Begman, Box 231, Yaymouth, Mass

FREE 55 Scotts value Reguas! Approvais. Apaugh Co, Box
228, Highbridge, N.J. (829

FOUR Pate Baocks §1.00 With Approvals. J & O Slamps,
Box 747, Malbourmg Beach, FL 32951

25 CARS 25¢c With Woridwsds Approwals Lite Star
Btornps. Bow 1014-D21, Mission, TX TBETZ

PEMNY APPROVALE 7¢ To 3¢ Lynwood. PA-1. Box
11084, Napsan, Ontano K2H TT8

FANTASTICT 225 Difaren Colorful Wirldwide— 25¢

Aftracthen  Appiovals. RCP. Dept PM4EE Bak 2455,
Evamsviie, Indana 47714

COINS, TOKENS, CURRENCY

FIVE Difigrmn Minl Ermor Coms $2.00, Coin Lsts Froe,
Saywers, 1000 Unaka, Johnson City, Teanesses 37801

BCARCE Siver Dime $1.50. Limil 4. Roges Coina, Box
2007, Bparve, Nevada 85431

TWENTY-FIVE Whaats L300 Van's,
Huran, Wi L8060

COLLECT COMNE FOR PROFIT| Whare 0 buy snd sl
ounins. 5200 Satslaction Gamrantsed. Quintus Enterprizes. 4
Harringion Tamaca, Cambrcgs, MA 02141

UNCUT pawr US dolar bills, 51083 HetrHews, Box
HB0EN, Cakaa TX THE228

FREE 40 year o German o Japamese banknols.
Approvals, Box T4Z7PM, Belliowar, Ca S0T08

1E2E Joran, Pond

14618,

" PUBLIBH Yoour Baok | Join dur successtul agthors. Puilicty,
schvectising, beatiug books. Al submsects iovited. Sord lar fact-
Tl bocikiled and lres manuschpt eport. Cadlon Prass. Depl
PMWD. B4 Filih Averue, New York 10011

FOLLOW ME TO THE MONEY TREE, Nationwwls acclae,

Froa details, Gordonhouse, PO Box 10858-P. Tampa,
Florida 3IETE.

HOMESTEADING wilkdamess, wrvival Dooks. Cmeiog.
PO, Box 1508, Durange, Colorade 81307

HOW 10 Get FRich, Books Detafls - Forune Making
Publications, Y810 E. Wan 51, Stockion, Calif, 85205

SELF-IMPACVYEMENT Books, Hardreds Of Subpeces. Fres
Cataiog RET Publcabons, Box 403, Mi Clemens. M|
48043

“HOW To Always Have Morey™ 5500, Box 242, Sparish
Fork, LMah BaBE0

SELF-IMPROVEMENT Inleresting, Nusirated, inspinng.
400 Books, , Garwd §1.00 New. Premus,_ 141 Wesl 110
Strpet, Suite 511, New Yorx, 10024

CALIFOANIA FOR BEGINMERE Don't arvy us jain usf
Imaiders ngw HOW-TD guits, sistewde. Cusramesd.
Cargede, housing, much mong, Donl save home without us
¥0.95, Cabforrea Digest, Deot M4, 1221 Coeta Terace. Box

ENCITING Personaity salf-impaavemont! Matz's Peycho
Cybernetics. $4.00 postpaid. Send b Covtez FAesaarch-1, 833
Ferry 51.. Saem, Ovegon 47301

USED CAR BUYINGT Mew Report Expertly Explaing Pit-
lafs. Sand B350 Egenman Compary, 5707 Daolores,
Hauston, Texms TTOST

WiN Al Races! Wilkams Digt A Winngr. Handcapper. Mol A
Sysismim, Kot & Qimmuch. Succosshul Money Back Guariditse -
£1.95 Bon 50T, Spokine, WA BD205

PERFECTLY LEGAL, 275 Foolon! mathods lor paying
leas Thxes plus KRS Audibook. Semnd 51395 To: How-To
Books, '8 Grover Cove, Wayna, MJ OT4TD. Mongsy Back
Guaranisg

BASIC For Invenivp Minds! Afwd deGrapes CHADE &

CREATION. Sand $20.00. Msiron, Box 1213, Pricceton, MJ
540

ACDORDION Top Brands, Cordovor, Buy Direct. Treman-

PLAY MUSIC BETTER through undevstanding Chords as
used o creats “Musicel ldeas”. - FREE INFORMATION -
busac Laareng Systema Publahing [4-FM), FD3, Box 142,
Dlgan, NY 14760

Company
W. Baivedors Ave.. Balimore, MD 21215,

GUITAR MIRACLE Piay wilth cuf the axd of commniional
notes. and play Malody, Marmory #nd Chords $8.85 Post
Pgid, Irvin Emrich, P.O, En-ﬂw Fonpars, AR T2TEE

WERS!| organs, most 12 proe, Some even waa, Fbamann,
4T4T E Lee, Tuceon, Anzona 85712, B02-325-5421

FANEST FOLK FLUTES. Pang, instructions of compleied
instruments, Catpogus $1.00. Emmal Emerpnsss, Box
501 351, Sacrarmenta, CA 95860

EDUCATION & INSTRUCTIONS

RAEFAIR Coleman And Orthar Qutdoor Camping Equipmet.
Leam How in Your spare Time, Proven Home Study Method.
Accrediiod Bohool. Send For Full Deipis Nowl Modem
Schools Of America, 2638 N, BTh Streel. Depd. PC, Phosnis
A BSO0G

LEARM Eficiesd Thinong. Explains Problern Sobing
Secrets. £2.00. Seatol, Portland, ND 58374,

TRAVEL Agani Tour Guide! Home-stucty plan seplaits soil-
g Travyl Carsars. hire f0 qualify ke irees] benefty. Approved
kx Velerans Free Brochuare. Tresl School, Dept FBCCT,
Mt Baseh. CA XIGED

DRAFTING 18 a greal carear Man, woman, No preeous
SIDETENCA OF BDCsal 1M neadud. W iTaEn you Bt home i
spare ime. Got ree lacts. Wrrile: Morth Amencan School of
MM\W.PEWLMWWMH,CA

“JET/GAS TURBINE CAREERS! H«mm—
1957

Montana 58428 [408] 349-2100

SERVICE KEYBOARD IMETRUMENTS Pano Tuning -
Ewctronc Organ Senscing. ACCREDNTED MHSC - Fres
Booiiel, MILES BRYANT SCHOOL, Dept P, PO Box 20153,
Sacramento, CA 5820

REISCH WORALD WIDE COLLEGE OF AUCTIONEERING,
INC. Workls Largesi-46 Years. Term soon, Free Cotalog.
Approved for Y. Modern Aoction Library “FREE™ with gnral-
ment, 8154335242 - Col, Gondon E. Taykr, P O Box 948,
Dipt. 18, Mason City, 18 50401

BAATENDING - Bar Maragemend Homs Study. Bareading
Traning. 3843-C San Femando Road, Glendais, CA 81204
UNIYERSITY DECREES BY MAIL Programs! Bachalons,

Mastars, PH.O's . . . Fres revealing details. Coungeiing, Box
317-Pid, Tustn, Califoria 92880

EXTEMBMM Aned Post-Grsduate Awmnds in Phdosopihy. A,
Sciencs, Botank:, Madicing, Homeopathy, Aadwones, and oft-
ers. 30 subjects Cumcular free (aimmed 37,00 refundabie).
Fegatrar, Sussan College of Tectrokogy. Highteid, Danehil,
Supssex, England

RAMESTHESIA, Radioncsy, Dowsing E.5 P. Coursss and
Equipmen| lhustrated Catelog $1.00 [meumciaiie) Eslablished
&7 yoars. Depl. FWAA, Brook Copsn, Highfeld, Danshif,
Susaar, England RH1T TEX.

LEARN Asiwap or swshs. Recirds, s, siulpmen] Frss
catalog! Drawesr PM-400, Audss, Mew Mexco BEI4S

AUTOSUGE ESTION. Sleap-leaming mle-l
recorde, books, Gigartic crialog free. Ressach Asscciafion,
Box 24P, Olympua, 'Washington B8501

DETECTIVE Professon, Easy home study, fes te-tach o

lapl pin, cortificabe Bibure. Professional nvestigaine Training
Sohaal, Dept. CF, P.O. Box 41256, Loa Angedas, GA 80041

MUSIC INSTRUCTIONS &
INSETRUMENTS

MUSICAL irsineininis ol Ling! Intridiths Prices: Amps,
FA Gear. All Instremants. Hugs Seechon. Sam  Ash,
Establishod 1934, S00-545-2518. WvS (217] J4T.-7757

PANGS, PLAYERS, PUMP ORGANS. Rebuiid and repair

Cotaiog of “"How-To™ books. $2.00 refundabia] Yeslal Press.
Viostal 11 Maw Yo 13850,

CARMAVAL DE QUEBEC. Doilars solvenin 1082 lour
coing §5 85, Clauteris Enr_, C.F. 703, Quebec, Canada G110
5E1

SUPER-BAVINGE Gutar Sinngs. Accessores. Efects
Pedala. Microphores. aic, Free Casiog. Supe--Save Music,
Bax Bdd, Momanien, M.C. 28855

INETANT MEMORY . . . MEW WAY TO REMEMBER. Mo
mamorizabon. Retsass Ww Forge! nofh-
ing Literaims extracrinary . talanis, ESP, Immei-
aie reguis! Free informmation, insteuls of Advanced Thinking,
B45PM Vialapaz, Paciic Palsades, Cavomia S0ET2,

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXIETING Cradits & Jobr Expenisnce. Fost. (§14) 8631781,
Write: Bax 1315904, Cohumbus, Ohag 43213

(Continiad on naxl pags)
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EDUCATION & INSTRUCTIONS

ACCRENTED College Degroen By  Mail  Dwlails
GRADUATE REFERRAL SERVICE, M1( Sania Monica
B, Buite 173-PM, Santa Monics, CA 90404

BOOKKEEPING Or Accountng! Eswy home-siudy plan
or gthers

CLOCK AND WATCH REPAIR Books, Fres catalog Mordh
Ammmnican. Box 77-400, Fox Rner Grove, llinoes 80021

LEARN Sewing Machine reparing. A prolitable Trade. Easy
o eam. Free datalls. Sewing Center, 187 FR, Rochebe. Ga
30ora.

BE A DETECTIVE. Free Inmormation -Equpmant. Giobal
Box 181, Hanower, MA 02333

FREE CATALOG—LEARN AUCTIONEERING! Mashwila
Agction Sehool, 233 E. Ganes 5t, Box 190, Depanment 2,
Lewrencaburg, TH 38464

SMALL Engine Aepair. San Your Own Mongy Making
Business. Leam A Homa bn Your Spare Time. hatiocnally
Acoradited Home Study School, Send For Full Detaila Mow!
Moden Schools OF Amenca, 2538 M. BTh Strest, Depl. PE,
Phoanis, AZ BS00E

COLLEGE DEGREES By Mail'l Accredfed Bacheiors,
Masters, Phirs . . MO CLASSES. FREE Inormation. Marc-
Piid, Bos 45888 Tulsa, OK 74144

DESIGMERS: Streas Calculationrs Made Easy. . . Free
Proof. . . . Desigrars Manual, PO Box 1'D?3 PRAC,
Sopttadale. AT 85252

USED Coursss' Books! Lwls 25¢ Smelhvs, 124
Mariborough, Salam, Massachusatts 01870

HYDRAULKCS: Learm To Bold WOODSPLITTERS,
BMNOW-PLOWS, AUGERS, WIMCHES, Anything HYDRAL-
Erpananced

LIC. REP AR EQUIPMENT. , Professscnal HELF
AYAILABLE “HMYDRAULIC FUNDAMENTALS" %400
Hydraulic Bensces Co., P.O. Box 211, Selmar. TN 38375

ELECTRICIAN. Laarm sl homa in apars ims with no preye
ous sxpenients. insiafabon, maintenance, conafrechion, light-
ing. hsaiting, mir conddioning applcations. Get fres facts. Yirite:
ICS Emctncian Schooi, Depl. PEC3Z, Soanion, Pennsylvania
18515

EMPLOYMENT INFORMATION

PROFEESIONALITE Youw Job Search. Covecs Fesuime
Proparaton, Leter Writing, Sourced, bnlecwswing. §4.00.
Kimber Associates, PO, Bas 21227, Cowmbus, Ohio
L=yl

you how 0 pet one. 5785 Safsfacbon  Guarambesd
Concapts, 178 Cascads (P4}, Indian Head Park, IL 60525

LAID Off? Wart work? How? Send E3100, Teo Wichor
Consutamts. Bo 3, Mawoth, M) 07641 Money Back
Guararmes.

AUSTRALIAN JOB OPPORTUNITIES for “YOU™ — By
pay. . . Transportabon Mewest listings. 52 00 Asiyn
Emmrprisas. Bow 8283, Wickin, Kangas 57277

ALASKA Empirymanl Nesvaletiar. Sand §2.00. Bax 2355,
Anchotags, Asks D05 10

. Evit iy Fardd Bimesa. WAl how

INVENTIONS WANTED

INVENTIONS WAMTED, FAEE CONSULTATIOM. MO
IDEA TOD SMALL, Disclosure registration, Poloriial cesh or
royafies from marciscturens seeding new ideas Foo e
imfprmation on how io megisher yoor dea, call of wrile:
AMERICAN INVENTDRS CORPORATION, 55 Imersiabe
Drrv, Capt. PM, Wast Spongliokd, MA D080 (413) TI7-53TE
A Foe Based Martng Compuny.

INYENTIONS MARKETED| Casn Fopraitiey! FREE INVEN-
TIOW PROTECTION CERTIFICATES. Gedrge Spacky
Manulaciurers Ropresectatives, Woohkwrth Building, Hew
York, NY 10007

Wmmmmmmmm
Winbe: JO Anderson B Jobcerder, 423-H Bediorn Rosd

Schaneciady, NY 12308

MANUFACTURER SEEKING INVENTIONS. ADVANTEK
INTERNATIOMAL, 1100 17TTH NW, WASHINGTOM, DC
20036

HOW TO INTEAVYIEW FOR A JOB "EFFECTIVELY™ trsi
120000 irleervigaws it 20 yesars 35.00 hull package. AL Anderson,
PO, Baa 27214, Golden Valey, MM 55427

LOORING FOR WORNT Act Now. Jobs availabie 0 Loui-
signm Odipicl and related satvice industres. Sand £4.95 (phas
B¢ postage] kor 1982 Oifeld Emgloyment Dirsciory b
Interpert Publications, PO, Box 24620-B, Mew Oragns, LA
T84, (Money-Back Guaranne)

EMPLOYMENT WANTED

ARE YOU LOODKING FOR EMPLOYMENTT Try our Clas-
il Sechion” 1l costs oty $5.25 per woed. Ard, if you wish o
run & or par of your s in Dod capital MHers-you Can oo #o for
a5 bithe a3 §1.00 pes worl] acdibonsd. Act noe! Gend your ad 1o;
POPULAR MECHANICS, CLASSFIED DEPT. 224 WEST
5TTH STREET, NEW YORK, MY 10018

IDEAS, INVENTIONS, NEW PRODUCTS WANTED|
MARKETING Assistance avallabie to indenduals, Enkerens
Universities, companias. Wiite lor Kit-Phl,
INVENTION MARKETIMG, INC.,
T Sevaiilindd Strgrt
Pittabergh, PA 15222

HONGHOMG fnctory neads several nw products avery
‘mondh 10 satisly thee oversea buyers, Paricularty interesied
Householy Itams, Toyt, Games, Gadgets Please send
shtchas or detdiled explanation lor evaludlion and cashroy-
Bity purchiasa. |1 pou have an artcie pocsssnry cannol produce
dormstically bacause of Cuarity, Pros, o Labour, Please try
us. Hongkong Plasse & Metal Products Company, P. O, Bax
BE2T, Kwuriong, Hongong

INVENTORS: Free Inlormaton on offedng your imention

o sabe. Kessier Sales Comporation, C-5-0W, Fremont. G
LR ]

HELP WANTED

REAL ESTATE & FARMS

DVERBEASH Constructon, DiGas!)® Details 51 00, .,
ICA, Bon TP Houston, TX TT273

OVERSEAS Employment . . . 530,000 - $60,000+ . F
Fapor! Employment. Box #364-A0. Indanagolis. Indana
46229,

AUSTRALIA WANTS YOU1 Jobs! Brg Pay! P Trenspo-
iation!  Mewss!  Hewdbook—$52.00 AUSTRALIAN
INMTERNATIONAL, Boa 1910TAD, WASHINGTOM, DC
20008,

FREE! Big Spong Calakog! Over 5,400 country properties
dascnbed. pichured | Land, Famms, Homas. Businesses. Recre-
aton, Aatromen! buys! Sedacied best thruout the ULE. Ower
700 offices. 43 states All Across Amencal Yours FREE from
e Workr's Larges!" STROUT REALTY, ng, Plaza Towers,
P.Q, Box 4528 G.5.. Depl. 5800, Spangfeld, WO 550804, Cal
Toil Froe 1-B00-04 14288,

FREE .. . CATALD{G Top raal sstate values oot o coas!?
Plagse specily byt poperty and location desited, UNITED
FARM AGENCY, 612.PM Wesl 4Tih, Kansas City, Mo
4112,

FOR INVENTORS

PATENT AND DEVELOP Your invention Regsieced
Paterl Agert and Licansad Professicna! Enginess. Send for
FREE PATENT INFORMATON Every Invenior Should Have.
Fichard L Wiker, Woohweorth Buiding, 233 Broadwey. Sulte
20 Mew York, MY 10007 (213 2675252,

AUSTRALLA - The World® 50,000 Joba! Top pay. Transpor-
laton. Compuiarized repors $2.00. Jobwosd. Boa BBME.
Cypreas. CA 50830,

RWVERBOATS - Tugs top pay. Mo exp, nesded, For nfa
sand 510,00, Marne Employment Service, P.O. Box 207,
Cantral, In 47110

JOBS OVERSEAS = (inchuding Alsska. | Free Details.
Glotal Empioyrmant, Bor 808-PM, Mationad City, Casfarnia
G060

ROCKY MOUNTAM EMPLOYMENT HEWSLETTER!
Colorado, idaho, Montana, Wyoming!! Current Jpenngs —
Al Oocupationall Free Detsls . . . Intermountgin-L, 3506
Birch, Cheyenne, Wyomsng B2001

WEEK OM, WEEK OFF! Offshore Oafinids. indosmateon
$5.00, UNCO, Bax 17103, Pensacchs, FL 22822

m EMPLOYMENT NEWSELETTERH Comgpests
State 1* A8 Drecufssiteons - Pubished Weak-
Wi Frea Datnis; FEM, Box 845-PM, Jupiter, Flonda 33458

JOBS: COLORADO, WYORING, UTAH, IDAHOD, MON-
TAMA| Compuberized resssiefier with 200+ niew oba sach
weh Froe deisds MOUMNTAINWEST, 625-PW Canyon,
Logan, UT 84331

JOB JTTERST MESATISFIEDT Send 35.00 fof your copy
of "Six Proven Sieps To That Job You Wani™ Wagos
Publtahers, Bor 105, Wikamsburg, VA 23185 Guaranbsed
Prompt Delivary.

JOBS Western Canada. Send $£3100 For Clasufied Ads.
Specity . Edmonion, Yancouwses, FCA, 2837 Olden
Ave., Nagera Falls, Cansda L2J 41

OFFSHORE HELF NEEDED, Crilar will show you wheare
Bnd how. Send 5500 to: OFFSHORE ENTERPRISES, PO
Box 10953, Suite 108, Housion Texes 77018

SUNBELT Jobs Curmnd Lsl 100 immadate Jobs £3.00
Box TO2A2, Hougsion, Temas TT2T0

SAUDI ARABLA - OVERSEAS! Vilal Ermpicyriant Guide
60 Companies, 515 AJK-PM, Box 33378 Washington, DG
20007

224 POPULAR MECHANICS

NONPROFIT Foundation helps imensors. Wides! rangs o
sarvices. Frea recording lerns. Free evaluation. AMisabed
Irvemiors Foundation, S01-8, lowa, Cokeado Springs, CO
B0

INVENTORE — Lnied Siales Patpnl Oifios Ssarches
Patenl Dwwaloprmsnl Engimsenng mnd Marsting of your
Imbntions, idBES Wwith mandBciure’s contracis Send for
FREE INYENTION CERTIFICATES mnd Irvenhon infoema-
ton. Sering irveniors Sence 1944, GEORGE SPECTOR,
LICENSED PROFESSIONAL PATENT ENGINEER. Former
UMITED STATES PATENT OFFICE EXAMINER-—351%
Wocsworth Busiding. Mow York, 10007

OZARKE:; Scenc; Peacelul; Clesn Emdrormet, [nlorma-
lion. Umbentowsr Raally, Box 16, Wilow Spengs. Missour
BSTOD. 417-460-2784.

HUMTIMG, FISHING PROPERTIEE From $47. 1o 107 pe
acte in Canada! Sand For FREE CATALOG. Invesimant
potisnhal, 2 yedr sichanga prviege. Cansden Estate Land,
Depl. 230 286 Lawrence Ava, 'W., Toronbo, Onteno. Canads
MEM AR, (478 TE9-4538

FINAMNCING Seis Fea! Exlate. 50+ Prolessionsl deas.
Tips Qet Aesulls - Save Thousands! §5.00. Forsyth Realty
Exchange, Box 1235, Memarsvile, NG 27264

REAL ESTATE KMOWLEDGE, Shoukdn you know them?
For compiate course. Sond $12 58 toc Nosth Pacdific, 2511
Mandowormek, Eaghe Rivar, AX B25TT

26 ROOM HOTEL in guist ME Village, 1 mi. 19 Lage Lais.
00 5. . Wiorkshop, Solar Greennouse. Gardens, aplkn on
loase of adjacent BE acres. Excollent as Home, Apartments,
Buginess, 5120000 Box 218, Cokedale, Colkrada B1032

WS, PATENT Ofice Searches, 234 Broadway, Rioom 3815,
Mew Yook 10007, Free Invenbon cerilicates.

REQISTERED PATENT ATTORMNEY. Applications ard
Searches. Mail Serece. Frea Pralimunary Review. Boa
IFEPM. Miltwood, MY, 10548

PROTECT Your Invenion. Patent Aomey
any Years Experence. all Sieds. Indvdual Inverdor's Prob
‘amna Govan Speciad Consideahon Very Asasonable Charges.
winte lor Fres Informahon. Paul H Galagher, 2530 Crawford
Ave.. Evansion, Hnos 60201

RECIETERED PATENT ATTOAMEY Washington D.C
Subwhy Donmid A Kelfestrings. 414 Hungedon) Drve,
Praciville, Marytard PORSE

PATENT T ECONOMICALLY! Fres Dwhsis. M. Fane:
2008 Fondubac. Richemond, WA 23320

PATEMT YOUR irvemtion Yourssll? inespensivaly! Retied
Exarmanar, T400, Washngion, D C. 20044

BAKE MONEY INVENTING, Bogklet reveals sacrets, ialls
b 53,00 broene: Mowel Trends, PM4, Box 5308, Longview, TX
THE0E

IMVENTORS Paten! ¥our Invanton. Free Infial Consalta-
tion. Wa are Registersd by tha U S Govemmen] Voior J
Evans & Co, 8537 Esstern Aws, M.E. Washingion, DT
2008, Since 1038

LEARN How 1o offier yowe shvarhion for $aks of license. Froe
Bookiat outlines procedunes, foyalty rabes. redguireTments.
Massler Sales Comporaton, C-5-F|, Fremaon, Ohio 43420

CAMADNAN Country Propertes. Owr 67t Year, Termma
awallabia, puarantes. Calaicg armailed §1.00.
Dsgram Conp., Lid., Sude 496, 85 Bloor Street, East. Toromn,
Onlano. Canada Maw 185

MOMEY Making Proven Protit Real Estate Secrsts. Leam
Tt Frog  informanbon.  Aealty, 4%F  Morth  ban,
incapendence, MO B4050

EXPORT-IMPORT

+2500 “Fast-Sellers.” Froa Brochures! Balrightoo, Bom
9130984, Cleveland, Ofa 44301

HEW “ASIAN SOURCES DIRECTORY". Fanlasts siv-
ings impostng diracty. Details: Mooros, 10584, M X2,
Saugertigs, NY 13477

PLASTIC BAGS
ALL Sges. Buy Small Guantiies. Free Catsing, SaKel,
B151-C Codbaih, Van Muys, Cait. B1401
BUY IT WHOLESALE

BELOW Whaolesale: Clething. Jewsiry. Clossouts. Frea List.
Torrow Mac, P.O. Box 3333PW. Anderson, 5C #9601

BELTS and Buckies. Complote ling fast seilers. aciuding
Frucimrs, matarcycles, wikdeln, westerns aic. Big Probts, Com-
plote dealer 5ot up. Catalog 51.00 Anchor Speciafies, Box
3958-BPM, Nomth Providencs. Rl 02811

{Conilned on mext pegs)




BUY IT WHOLESALE
from

LAVE! FAEE CATALOG! Motorcycle, Sncwmobde, Srmall
Engire Paris. Woodsioves. Log Spifers. Erorgy Iltems.
Manuiacturer's Supply. Box V57-PM3,  Dorchesier, Wi
Sdd2s

RINGS, JEWELRY Priced 130% Beow Ratal. Calalog
$1.00 (Retundabia). Ankagsm. B5 Washinglon. West Warwcs,
A G203,

PHOTOENGRAVING Cuts Mads. Deloutss, Box 1086, tslip
Tiorrtcp, New York 11752

FT. SMITH Auction School, Ft, Smith, A 72001 Feaident
& Home study Veleran Approved

PRINTING Prossés, Type, Supplies. List 50¢. Twnbaugh
Primers Supply, Mechancsburg, P& 17055

PRINT YOUR OWN— Prinbng prosses. fyps. Supplies
@ract from factory. Send §1.00 & catslog and samphis 1o
Kaisay Co.. O, Menden. Conn. B450

TYPE for grinling. Calaleg $1.00deductbile 181 ooder
Cuaker City Typa. RO 3. Box 134, Honaybeooi, PO 18344

400,000 BARGAINS Below Wholesawe: Mary Free! Ligu-
Detaits. Bargainhurters Cpportuniies, Box T30-A, Holand,
Michigizn 45423,

PRINTING AND SUPPLIES

GUIGK Copy Prning. Low Prces, W Naiomwoe, B1d
Morth bain, Blioomington, Minos 51701

CLOSEDUT Jewedry 55¢ daren (Catmieg 252), Foussed,
107-1631 Dew, Arkngion, WA 02174

LETTERHEADS, ¥ Coors. wigny, §17.50. Low, 24 Posy,
Mowfourdipnd, P 07435

CLOSEOUTS! Descounts' Bielow wholesals! Froobiest
Sarmplag! DON, Box 201 52-P6, Fernadale, Michigen S8220,

BATTERY CLOCK MOVEMENTS. Hands. Hardware. Fin
asl qualty. Discount prices. Catalog 5100, refundatie,
‘Yankes, Box 26, Thompson, Connaclical 0R2TT

WORLDWIDE Bargams: Impots.  Dropship. . Cigasouts
. Burplys . SASE . . Mamées, Box 1717PM. Heghland,
Incliang 6322

GUALITY TOOLS, Knives, General Marchandise, Coloviul
Cataioge $2.00 [(Refundable]. Full House, PO, Box 2186,
Duranga, Cobo. §1301

PRESCRIPTION EYEGLASS CATALOGUE. Fres Sav-
ingh 1o B0% Safislacticn Gus‘aniesd AR stydss Trames &
lonses. Sirce 1858 Prism Optical, PMW4Z. 10882 MW, 7Th
A, N, Miami, FL 33158

ADV. AGENCIES, ADY. SERVICES
MAILING LISTS

MAILORDER Advertsars; Exper assalance. Ratabook
lsadng magazrinas. newspapars §1.00. Chicago Advertising
Agency, 28 E. Jacxson, Chicago G0E04

MAILORDER ADVEATISERS!! CLASSIFIED ADYEATIS-
ING CAN BE MOST PROFITABLE AND REWARDING.
PROBLEM IS TO KNOW WHAT TO DO, WHAT NOT TO DO,
COLUMBIA CAN HELP YOU WITH YOUR MAILORDER
PROGAAM. OVER 20 YEARS CLASSIFIED ADVERTISING
EXPERIEMCE, KNOWLEDGE OF BEST PULLING PUBLE-
CATIONS. EXPERT COPY BERVICE IS ALL YOURS AT NO
MCREASE OVER PUBLISHER'S STANDARD RATES.
CHANCES ARE YOU WILL SAVE MONEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY OF “MAIL-
ORDER ADVERTISER'S RATE CGLNDE". COLUMBIA
ADVERATISING AGENCY, BOX 1205-PM-2, RICHMOND.
INDLAMA dT3T4

BUSINESS SERVICES

QUALITY Printng " Lowes) Prces. Shipped m Four Wiosing
Days. Wiite: To: Prnnt Press, Box 5P, Dublin, IN 47335

BUSINESS CARDS (Rased Prrong) Free Samples. BG,
2501 Saphng, Glenshaw, PA 151%

PLASTERCRAFTIT Proltable home buginisa, Molds avail-
abie. Details: Lynnete, G251 Mentor Park, Menior, Ohio
4406

TECHMICAL WRITERS makm big money! Free detais:
TexPubs, Box 2458-P Owoville, CA 950AE

SALESMEN-DISTRIBUTORS

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Show our New Line of Caleadars, Pens and Poputar Advestis-
Irg Gty by bocad frrnet, Promipt, frerdly seevice from small lown
AfA-1 Company 0 our Thid yesr. No investiment or collec-
wons. Woekly cofmmistions. Be your own bosa, Full tima
polantial. Mo expanence necessary. Wit io; Frank Buckiey,
HEWTOM MFQ. CO,, Dept. PRMCH, Newton, lows S0208

SELL SENSATIONAL LOW-COST PRE-ENTRY PRO-
marge. Morthwest Electric. 3016 Box 1045, Michell, S0
57301 - 1045

GUMMED LABELS

AGENTS WANTED

1.000 Dekoe Gummad Address Labels £1.00. Fres Lners-
re, Acme, 55 Tomaka, Pisbomgh, Penfsyivania 15320

1000 Adcress Lafens $6.50, 500 34 50, Frankdin Ga Shop.
18P Enzabeth. Mo Chicago, L 60064

GIFT SHOPPING

QREAT IMPOSTERS SPECIAL-TS! Top Quality T-shirz
Be & Handyman. Gardenes. Phoiogracher, Doctor. Nursa.
Dankst, Businessman, oic. 312,50 sach or 51,00 for catalog.
Mangy Bace Guaranies. State Sue. Beach Stufl Mawaii, 844
Fral Sirget, Lahasna, HL 967617

SHOP By Mal Gk Calalog 2% Mar Anthony's, 3841
Harrrreel, Los Angeies. Cahforma BOOED

LCD WRISTWATCH WITH “EPACE INVADER™ GAMEN
Play Armpwtung ' 339 95 CG. Micket, 583 Whaparing Hills Dr .,
Matrlls, TH 37311

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gokd, Jewery, Golg Teath. Rings. Dia-
monds. ‘Walches, Siker, Paataum Mail Arbcles Today. Fres
gt weth Indorenaman, Chicags Gold & Precous Metals, 6 E
Mancos, Degt. B5B, Chicaga, GDEIS

WATCH And Ciock repannng boois, nols, matedsts, Free
Catalogs. Mot American, Box 77-A0, Fox Faer Growe,
Inlirstes, SO0

WITH Masan Shoes, Pay Dy |= When You Want il Take
Orders From Friends And Meighbors. Walch Your Business
Banld, 'Wishout Risk or Investmen. Writn: Magon Shoss, M-
642, Chippewa Falls, YW1 54729,

SPARE TIME CASH, Soll tamous Hantwer Shoss, Sam-
peas. paies ki free. Mo sxparencd Noeded. NO Age Bt By
commissons. Hanowe: Shos, Depl 3320, Hanower, Fo
1F3ar

PRINTING. Achesrtising Salismen —Excalen] mondy mak-
iy siciling: Salling Decaicomania Nama Piates, small quant-
s Adwartiang Speciaties. sgn lethers. Free samples, Ralkco
KL, Boston. Mass, 02118

MAKE MONEY IM SPARE TIME. As a subscriplion sales
regraseniative far leading nabona magazines. you cen eam
pemerous commessions while learmeng The an ol aslling.
Instructons gnd SUppaes wall be s b yu e hat Bed
with your nama and madress tr POPULAR MECHAMNICS,
Deerpt. AB-L. Z50W. 55h 50, Maw Yook, N.Y. 10018

SELL MAGRETIC SRaME, Engavngs Seng 5A5C
Frajey's. 31FM ban, Winchaster, kY 403310117

MAKE MONEY IN SPARE TIME. A5 a subscripton sales
rapresentative lor leading nabonal Magazings, you Can &am
QanETOUS COMMISSons whie learming the & of selling.
Intructons and Supphes will be sent 1o you free. Send this ad
wilh wour name and addess 10 POPULAR MECHANICS,
Capt. AB-L. 250 W S5th B1. Mew Yo, MY 10018

TAKE HQ CHANCES. Deal withofdesl, maos! neliabhe firm in
oid gold busoness. Establisked 1334, We buy Gold, Séver,
Piabnum, Diamonds. Haghesl Cash. Free Inlomation, Rose
mdusines, 24 Easl Madison. Chicago 50602

“MEF" Checks, From “PAINT To “OAIN". Detals $1.00
(Redundable). Checiks, Box 961, Mobne, IBnois 61265

SUCCESS IN BUSINESS made assie with sound advice
From our 50 plug years of butiness experence. Send detased
cuesiicn with $25.00 to gel personal, confidenbal answer by
Fetunn mal o Monay Back. CBC. P O Box 1698, Boca Aaton,
Fla. 33432

RUBBER STAMPS

BARCO Type Founders, Type and Aubber Slamps cata-
ogue. Mai §1.00 relundable on first order. 237 §_ Evirgrisn,
Bansanyille, 6106,

OFFICE SUPPLIES

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTESING. Bookigt shows you how to start yaur dwn Dus:
regs wilh Classiied Advertteng OMLY §1.00 FOR BO0K-
LET — (5200 cowpon relundable wih hest order). MLE.
WAPPEL, POPULAR MECHAMNICS, DEPT, P, 34 WEST
STTH ST, NEW YORK, NY 10018

PEARL OYSTERE FROM JAPAM. Rwal oyxiers comassing
o b thvea cullured pearts, $12.00. Scoft Branard, PO Box
1273, Kadua, Hawes 86 T34

CYPREES Cocea-515.95 Finuhed, Walter s Woodarap,
FE 1, Spring Viday, 11 81362

BUSINESS OPPORTUNITIES

WITH Mason Shoes. Pay Day 18 When Tou YWan 1 Taks
Cwders From Frignds And Witeh Yiour Business
Basild, Without Risk or Imestrmant Write: Mason Shoss. K-
43, Chippawa Falls, Wi 54729,

IMPORT-Expon  opportanity, piofoable workd-wide, malk
rdar busingss from homa, withou! capial. We ship psan for no
nsk axaminabon, E . Frea 7
Mainger, Dopt, 2704, Woodtand Hills, Callomis 31387

GOLD

GOLD. Buy Ten Conis On The Dollar, How, Wipre, 55,25,
0. Puckar, 1717 Predrnom Street, Conand, Calil. 3033

PRECIOUS STONES & MINERALS

GET Free calalog o Benous reckhound. gam culler, pweiny
ks, hobirytel o crafaman can be withow. Full of bargans.
Bxchisied dBTE, 0w DRows irom lages supplers and author-
&g an the Barld, Froe new catalog just ol the press, yours foe
this aakirg Wit Greeges s Depe C-12. 600 South Amoyo
Puwy. Pasadena, Codlormia 81108

MINERALS Sermple §1.00 Creglianzon, 200 Napier Bt.,
Barres, Onl. L4W TWE

MULTIGRAPH, MIMECGRAPH

MEED AM IMEXPENSIVE COPY MACMINE Make a dry
priripe yoursell. Buy a pholocopy of he pans as ihey
appaared in PM Pres 756 Send orders fo) Popuar
Mechamica, Depl. PMC4, Box 1074, Rego Cay Sa, New
Yaork, MY, 10701

TREASURE FINDERS

FIND Lot oonnes, jewelty, burled treasurs, gold mupgeds,
refics. Mew revpiubionsry palenied dedecion analyzes obyects,
remandous range, ro grownd paoiup. Fres catailog. Gardiner,
A72aM M. Tin Ave . Phoonin. Arzons B5013

TREASURE- Locals quirter mie away wilh ullra senaitve

locator - Brochure free. Research Products. Box 200270 -
AMC Tampa, Fionda 33688

PRINTING PRESSES—RUBBER
STAMP QUTFITS

TYPE Fonls. Hang Prnting Pressas. Supplies, 120 Pages.
£1 Db Decuctts licst order. Acrre Typa, 1720 M. Marahfiekd,
Chcaga, BOEX2

GOLD, BILVER, cong. rebca - Find with unique patartad
rraREUre [oer unds - None betbar, iow pnces: Free oikorma-
won, write: Techna, Dept C3. 19900 Montana Avenue. E)
Pesc. Texas 79535,

PROFITABLE OCCUPATIONS

AUBBER Stamp supplies catmicg Jacuson, Brownswile
PFioad, 5-110. M. Yernaon, Hinos §2684

COMPLETE Aubber Stamg Outfits, Supplies. Same day
shpmmet.  Sign Engraving Macrunes, Whoesale Calalog
§1.00 Deductible. 5iar Stamp, 1720 N, Marshfieid Chicago,
BpE22

REFAIR Lawnmowars (Nousants of pats and Do, Wihoba-
sale W5 352 Elwangers, 15 Canal 51, Port Jervis, NY
12771

FREE Catangs FRepas air tonddomng Refrgaraiion
Tools, supples. full nstrectons. Dooin, 2016 Canton, Delas.
Texas TEIH

PREPARE Tax Returns - Housswile Jo Ann Nalzsy made
§5 5001231 season. Train &t horme. VA Approwed. Mabonal Tax
School, Monsey 20DP, Nem Yok 10052

F100,000 OPPORTUNITY! Compiete Melorder Business:
$500! Froe intprmaton Netional, Bow 5447, b, FL
amm,

MAILORDER OPPORATUMNITYT Sart profitabie hoems b
ress withoul sxpadonce o capial Wite Tor e ool Case
histories, plus complists dedads, Mo cbigation Mal Drder
Assocwbed, Depd. 420, Monhwale, MU OTEe5.

MAKE Dursble Buikding Plastic Essity. Waterproo!, Fire-
prool, Econorrcal. Bays Laboraimry, 2086 — 20TE Deive,
Cesaredge, CO 81413,

EQUIPMENT Dealsr Oppoctunty!  Profable  Nahons!
Equipman Busshass Morn Homs, Without Cepial. We ship
Cassatie Traning Tape for no Rish Examination. Experence
Unnecessary. Froe Aeport, IPE-C, Box 18586, kreme, CA
BTy

SAVE TIBIE AND MONEY! Your e sant 0 all fres bus-
TS MOy RGY unes i e iszue,  S0C
Adverisars Feferal Box 81573 Fosbarks. AK 99708
1513

STOP wastng Money Answenng Cusstionably Adverlise-
mets. 1000 O#ers Explained, Giobe, Box 20SMPH, SL
Lowis, MO, 63135

BUILD INDEPENDENCE TAKING Caticg Orders. §10.00
For Cataiog And instructons. Refundable. DPC, Box 5283,
San Bemarding, TA 92412

MAILORDER SECRETS REVEALED! Frea repor -
Success, 13906 Veniyra, #280PM1, Sherman Oaks, CA
B1423

{Continued an rart pags)
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BUSINESS OPPORTUNITIES
from

FREE! cver 20 Home busingsa opportundies! Send Busi-
meas svsiope addressed o yourssll wilh 37¢ Postagel
Arpunda, Memeno, Lousana TO0F2-0768.

DHE-MAKING SIMPLIFIED! New Marual revesing lunds-
mantals reganding M Highty Piid Profession now avallebie o
macharcally inclined. Fosicam brngs Fres Informalion.
Diwnctacor-Trmax, Mooars, MY, 12858

MAKE MONEY! Spare Tema, Fudl Time. Your Owen Carped
Crmaning Business. Revolutionarny MEW Mathod! Free Detats.
Rug Doctor, Inc., 387 Horan Drve, Fenton, 0. 830248

MAKE HOMEMADE BOOKLETS. Mve sarrmd $187.000
with mine. Free Imformatbon: Falcon, Box S48, Woodvile,
Teans 75670

MOMEY SECRETS! Help Focpéa and businessas gat mon-
#y. Eamy homa business. Faniastc Prodits. No Expenence—
Dwen Howrs, Confmuous Assistance, Fres Details: DFC, Dept
10-G-4, 1145 Resprvosr Avenue, Cranston, Rhode island,
(el

SPARETIME METRIBUTORS MEEDED. Linkmited Prodis!
Proven Automotive Product. Frea Detaits’ MOTALOY, Box
AAET-Phi-4, Downey, CA 80241

WOOOWORNERS - IDEAL MOME BUSINESS. Free Bro-
chusa! Pine Shop, TBF, Wesl Pelerborough, HH D34688-
ore

GET RICHI Secret Liw amashes debls—brngs cash and
credit]! Datails FREE! Weallnkn-Wa-4, Billnga, NY 12510

DEBTS WIFED OUT with secret Federal Law!| Fortune

bulicng FREE REPORT! Blusprints #B-4, LaGrangevike, NY
12540

RECONDITION JUNK BATTERIES!] Profitable Moo
Businass| . . . JAM, Box T71.Phid, Bathe Ground, WA
SBE04

FREE DETAILS! Secrats ieveales) for Horme Business Suc-
conn and Waalh Proven resufts! Contemporary Financial
Servicas, 3721 Lusena, Chvaland, OH 44134

MAKE Fubiber Stamps. Hghty Profilable Businsss. Free
Delsuls. Stamp Magee, POB 22809 [GC), Tampa, FL 33622

YENDING MACHINES, Mo seling. Roubes earm amazirg
profis. 32-Paga Catalogue §100 [Relundabie). Parowsy
Corporsion.  '930 PMB Greenspring Derve,  Timorsum,
Maryiand 21083

VINYL'S Whare the money 13! Professionally repair, rein-
iah, recoke funitare, luggage. car ops. Cwick, easy. Ted
small S20 jobs & day aarn you §1.000 & month, Homas, cars.
offices, reslaurans. unlimse: customers. Start earmng after a
few days practice. Sensatonal detuls free WIP, 2007
Momrose. Chcago, 60618

$2300,00 Wesidy Possible. Spare Time Mading. Box 24063
Pad, Philadpiphia, Pa 191359

PLAMD Tuning leamad quickly @1 home! Free information,
Empam Bchool, Boa 1014, Jupdes, Fiorida 33458

MAKE 515,00 Hourly Buliing Custom LuggageTases at
Homa, Hugs Nationwice Demnand. Fill Med Qrdars, We Buppiy
Matwrigls, Insruchions. . . Evenything. Froe detads. Cusiom
Caso, B0BT Do Soio Ave, Dept. T20-16, Woodiand Hills, CA
1388,

GOLD FOIL PRINTING FOR PROFIT. Personakoe busi-
Ness CArds, pencils, matchps, Free Detpls. Goad Magic, POB
24988 (GC). Tampa, FL 33823,

TAKE Cataiog Orders. Wadrog-ship 2500 best-sellng spe-
cualfly products. Lowes! below wholssale prces. Immadisle
pedivery Spectaculir home business opportundy. Free Bock,
SMC, 5061 Da Soto Ave., Dept 20-16, Woodiand Hils, CA
B1365.

ABSEMBLE PRODUCTS AT HOME. Many cpporundios
ipaying High Waskly Prolits pressarty ivadibie wiihcnt st
mend Wrike: Businesses, 928 Baghton 118, Brookiyn, Mew
Yo 11235,

PLANG Tuning guickly learnsd wilh home study courses
Diploma granted, Amencan Tumng School, 17050 Teter
Drive, Morgan Hil, Cal. 95037,

PICTURE Framing—Proftable Wil ov spare-tvma Dusiness.
Caay to am with handbook-course “Guide To Pwture Fram-
ing Profity.” £3.00 Gueraniesd. Fres framing-suppiies catalog
nchaded. Japs, 126-PM Seventh Norh, Hopkings, Minnesots
553

REPAIR WYDRAULIC JACKS — DETAILS FREE
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNEVILLE, TEXAS Fasio.

FREE BOOK 2042 Uniqus Prover Enterprises. F
‘uninowna,” Second Inflation Inccme. HAYLINGS, Clrlﬂ:w.
Gy B2008

LEARN Sewing Maching Repairing Men Women, Lucra-
s Proits. Gressliin Corespondencs School, Bon 527,
E-plnuf ol 513041

— $2 - 325 EACMI1 FREE Repari®
m'ul-lﬂi—i, mm: NY 12510

§110:.00 Monihly For Ten Mour Work Week! Guaramtesd!
Homeswork . . 518 Imvmediadedy | | | Paid Daily - Free Inhr-
- AHY, Bax 1028-Ad, Walaheo, Hawal

e

SELL information Booka, by mal, Wnte: Grahameo, PMBEXR
89071, Teoomi, WA BE43S

B8O Wieexly, Homs malling program, Googworkd, Box
20223-R, Temarac, Figrida 33320

S0 From Squars Fool Phywood. [(Huge ODwemand)
Revealing Prool 252 (Fetundabie), Woodwin, Brdgewater,
Mass. OFFM

LEARM The sacrets of repaifing junk bafienes Fabolous
Profits” small investment. Apex Enginesring. 5454 Bofaa,
Alsscacarn, Callt. 83432

MAKE Mol BATTEAY MANUFACTURING. Detais
§1.00. Everlast, Bas 385, Bogota, h O7BI3

CONCRETE Block Machinegs: Calsiog §1.00. Roule One,
Baox 85, Aapsd City, South Dakota 57701

SELL Boois By Mad. Free Deslership. Mictwest, Box 44R2:
Pl Shawang, Wis, 54166

QET RICH using OTHER PEOPLE'S MONEY! Lingua —
trasdneas!! Details FREE! Finance Consullants, 58-

amazing
4, BHlings. NY 12510

WARLORDER §1.000.00 POSBIBLE MONTHLY Saling
Indormatan. Frow Dwiails. RSYP, Chalsworth Ave, Box
301-C, Larchmant, e York 10538

NEW Discowwry n Batery Rsconditioning . . Eighteean
Morithe Cuaranios Madns “Big Profis Fast Ehchm TI1E
Gabde Drive, Litte Fock, AR 72205

DISTRIBUTORS, EARN SEVERAL TIMES YOUR COST
ON THOUBAMDS OF PRODUCTS. GIFTS, MOVELTIES,
TOYE, DTHERS. FREE INFORMATION. W & W GIFTS, BOX
& PILLOW, P& 1T080

226  POPULAR MECHAMICS

MAKE MONEY WOODWODRKING - Easy prodis making
ursrsuil gifts, nowetas. Froe datails. Wilkamas, 32K Tiug, Glen
Cove, NY 11542

BUMPER STICKER PRINTIMG DEVICE. Champ, Simpin,
Ponable. Frie Datails. Bumpe?, POB 22791 (GC), Tampa, FL
33632

SCREEM PRINT T-BHIATS; oiner htﬁi IRexpeniive, pro-
fossional kits. Froe Detads T-Prirer,” POS 23991 ra-m,
Tampa; FL 33623

QOO0 INCOME! Weekly! Procasdang Maill Fres suppbes,
Pesiags! Information? Fush iamped envalope' Foodmaster-
CPM, Buirit Hels, NY 12027

I HAYE made 8 lortune @ maiiordar, sallng injorrmaton, Led
e Show you how. Write: WASH BO00, Box 31081,
Inanapolis, 1N 46231

EXTRA CASHY Comora's are Worth Thousards! Wiite:
Dista Services. P.O. Bax 785, Westmant, IL B0SS9

SEW A Homa. Compiats Detafis $5.00. Box 2354, Sidnay,
Buitish Columbia, WAL 3W8

MAKE 315 Hourly ‘Washing Windows.
Instruchions $3. Fortume, Box TOY, Nanv York, MLY. 10116

ESTABLISHED NOVUS Windshipkd Fapsr Service. Box ©
1587, Larga, Fla. Z3540

2000%. Prodit! Sall inlormation by mail. Free delais. Faireay
Sales, Box 1253, Hobe Sound, FL 33465

YOU CAN SUCCEED- Mai Cirdisr Expart Shows You How
Froa Detads. Success, Bon 3061P4, Alron, Onio 84314

JANITORIAL HANDBOOK. How To Stad and Mainisn
You' Junitoral Busness $A05 Bab Healoa, Box 1400,
Alascadare, CA 33477

ENCITING MAIL ORDER cppoiundiss possiths sparatims?
Amarng book GUARANTEES your success! Free infomma-
fion Wilson's, 731F Osage. Salina, K5 §T401

TAX SHELTER, cash profits fening COIN LAUNDRIES as
sideling busingsses. Bocklst axplaing ning Jwnor Deneis.

9 Dengheety Comgany. Dept, PWM-4EZ, Bos 323,
Disarfald, Wrces G001 5

EXTAA INCOME Whothsaling, Mail Ovder, FREE Detais.
Box 1587, Largs, Fla. 33540

TAKE picturps for proft. Cameramonsy, 14585 Waes! 32nd,
Gaolden, CO 80400

LIFETIME FLAT OR PITCHED ROOFS. EASY INSTALLA-
TIOML Marw o rpbuaid emisling ol Of buiklings, railes. Send
SASE ko tres irformation. Rooling. P.O. Box 308, Sasiogs
Spwings, Mew York 12888

“WRITE FOR PROFIT How Ta Turn Your Hobby, Infsraesl
O itea Imio A Gold Mine! Dalads Free. Bary Company, Clar
Ens! Towar, #613FM. Yoailant, My 48767

EXTRA boney! Par Time Money Making Yamure Poasible
By Tusmimg Moblby, Or Howseihold Articles inio Profit, e Hib-
by Can Bring Frow Trips Or Cash To B50,000. Send §2.00 For
Copyrighted Fepon Too LaTodd Co., 2P Amnswarth P
Winchesier, Mass. 01890

| MADE 340,000 Yaar try Madiorder] Helped oiher: make
morey! Detais 252, Torrey, Box 31EYY, Ysilanh, Michigan
481897

STILL CHASING RAINBOWET Stop FAunningl
Indopondoncn, PAM4A2, 1148 Shh Awstud, Begiol, Pann
19007

SELL COMNS BY MAIL. Profitabie Home Business. Mo
Expersnce Necessary! Froe Dotals. Hortwick House, Box
2011, Monrierey, CA. 505422011

mu:mnm:m:mmm
Lists Hundreds of  Profistse Dpprorhunities.
Mansbsld's, Z53640G] Alda. Lqmmctlﬂ-ﬂ

WAKE 3500 WEEMLY sefing books by mad. Sand 510 O
for msirvchon and suppers OAA, 513 Sutter, #1124, San
Francsco, CA 84102

HOW TO BECOME A REAL ESTATE APPRAJSER. Free
brochure, Appraiser, Box 2885, Huntington, W, Ya. 25728

MAKING IT RICH IM THE 19680°S— Free Dwtails, Aden
Publicatons. P 0. Box 6767, Asheville. NC 20816

HOW TO maks lodays hard times “Maka You Moy, Frees
cdwinits. Hardord Enterprises, 3223-FM4 Sardy Hook Ad,
Straet. Ma 21154

UMLIBITED POTEMTIAL Cusiritwtor
ABW. Box 6116-Dd, Chicago, 1L BOGBO-6118

Products.

MAILORDER Course inps. Secrets starling homa mailander

BECOME HOME INSPECTOR, High sarmngs possible.
Part or full timg. Simplified instructons. Defails fres. Scoft,
Suils PR, 234 Broad, Millord, Connecticul DE880

SOLAR Heatng iparned guickly &f home! Free inkormation.
Empirs Schodl, Box 123, Rockwlie, 1M 47872

YOUR Own Business! Spa Time, Al Home! Frae inkorms-
ticw. Maorss Pubbcanil, Boo 141044, Ansconda, Moriand
BaT

MAKE 52000 MONTHLY. Spars tima. Umgus proven
prberprses. Mo peling. Mo capisl jo starl Free brochure
Kashbulder. Box 1132194, Indanapolis, Indiana 46225

SELL Books By Mal Foliable. Wite Musgrove-1A4,
Atus, AR TZEI.

EARM Up To Trple Your Cost On Hundreds 04 Gift Roms,
$2.00 Brngs Gaant Calaiog Refundable On Firgt Cirger.
Inwrmaytons Spocialty Wholsahery, 1839 Kt Place, Visla,
CA 92083

WOODWORKERS make sxira maney Bullksng and ssiing
ongiral wood aems, Complme plans for mulipurposs lethe
wou busd, plut 10 whigua [rany guarinised Mmonay Makers. Al
11 planay plus mardossng bpe only 39.85. The Woodwizands,
Dept. K. PO, Bow 2042, Kalsped, Montana 50001

HOW TO MAKE MONETYT THROUGH CLASSIFIED AD-
YERTISING. Bocilel shows pou how to SIart your gwn buss:
rass with Clasphed Advedising. DMLY §1.00 FOR BOON-
LET = (5200 coupcn meundable with ficst order). HLE.
KAPPEL, POPULAA MECHANICS, DEPT. P, 234 WEST
GTTH ST MEW YORK, NY 10018

WiN AGAIMET IMFLATIONN Four Proven Ways Send
$3.00 To: Beeco, Box 1073C. Melbourne, FL. 52835

IAAESIETIBLE Ofix!! Cofplete Feady-To-0o Mailoeder
Programs. Provan Profits. Fa Ostaits. Forhune's Gude, Boo
6242 P4, Massay. Bahamas

£50.00 HOURLY averengs . . . assemibiing, seling sxciting
MWMIHWMINMW
Experenice,  imvesbtient  unrecssssy, FREE  Repor
CarSavers™™, 134-GTB4F, kittord, PA 18337

UNIGUE OPPORTUMITY FOR THOSE WILLING TOD
INVEET SOME TIME AND EFFOAT. Boox Esplains the
Lucrative Ma Order Business and talls how you can cash in
on it. Ma Girmc! FIND OUT FOR YOURSELFII! Free Details.
Ve Press Pubhcatans. P.0. Box 12783, Gainewville, Forids
32604 Excied? in A Hyurry™ Send §12.85 For Bock Sent Firsl
Class. Complete Money Back Cuaranise.

DEALERS WANTED - Magnetic Signa, All Coloes-Degigra,
Proftabie, Free Infoemation. Paquetts, 1384 5. DuPont Hwy.,
Do, Dislinwane 16501

TLL Show pou how | made up to 600 weelkty' oflaring &
commen and Mmech wanted serace dunng the summer, Mo
apacial skills required. Mo gimmicks. Mo pyrameds. Slan-up
costs under §20. Send 55,00 for complate instructons io; 3600
weakdy, PO Box 128, Mid-Town Mal, Worcesier, ML
(AL

ADYERTISE Frea n 180 Nabonal Newspapers. List §4.00.
Erergysav, 11527 Tanager, Houston, TX 77072

WO JOB WORRIES SUPER CLEANER.
Deimils. Moone's, Bax 1601, Nodhend Simtion, PA 18705

UNLIBITED PROFITS! Colles enhancar and sxteader,
Saves umbe #0%) Lse with any brand. Milions of prospects.
Sample 31.00. Tabac. Box 150, Memosa Park, (L G016

FIRST CLASS SERAVICE- your name sent i all free busi-
ness MonsyaNNg opporfunities thes issus 51.00 Dennis
Mills, Dept. PM2, 15440 Millard Ad., Momison, 11, §1270

1007 THINGS FREE DETAILS. SEND 53.00. KMOW HOW,
BOX 185, MEW YORK, NEW TORNK 10010

BO0% PROFITS GUARANTEED on 510 wyasimant. e

wil help you prosper in 1882, Detaits Oaly $1.00
Astrodynemecs, Bon 15338, Winston Sslem, M.C. 27103

{Continued on naxt page)




BUSINESS OPPORTUNITIES
fram

£2,000 MONTHLY Possible Selling information By hal,
PES, PM 482, Box 528, Sieding, VA 221 70-0528

m:uammmmmm products. Gift

MONEYMAKING OPPORTUNITIES

BTAY HOME. Make money Thousands oo, Hanry Fam,
Baocidon Springs, Maing (4581

DISTRIBUTORS Lirpantty Neaded| Big Preins! Dist-PM4BZ,
Box 213, Sandusky, OH, $4870.

neaaa carda, pancils, maichea. Frea Detailn. Gold Magic. POB
24508 (GG), Tempa, FL 33823

HWOW TO QET RICH] in the 108078/ Frés Delaks) Bonkais
Emterprisss, PO, Box 1023, Stebon O, Tomnin, Canads
W4T 2P2

GET RICHN Secrat lww smashes debts — brings Cash,
Coraan! FREErpodl? WeaRh-WiM-4, Bilinga, NT 12510

FANTASTIC sarmings mading from homell Ofter: Rush

Stamped Addressed Envelope. Impariad, P-8 X17410, Fort
Lauderdala, FL 33318

BPARE S lortuna in Yiry! Aspes. Huge demand creales
mxcaplional profits. W supply evavything. Details ires. WIP,
2062 Moniross, Chicago,

FREE! & monthy issuss of Opportunity Magdazine. Leam 1he
Sl 10 plining eutha cesh, lssues il ol profitabls success
siones. FREE. Wris: Opportunity, Dept. 722, & M. Michigan,
Chicaga, 60602

EAEY Hobly pays cash — no imrvesiment! Complete plan,
5200 posipaid — Andrews Research, #16P Sisle Tower
Buiiding, Syracusa, Mew Yok 13202

HAKE Two Way Mirors a2 homa. Yery prafitable. $5.00
Dstalls sirmailed. Scwntec, Ferndale Ad, Exeter, EX288wW.
England.

BEAT Irflsfion with Mongyraking Guidel Detdils. Kakoko,
Box 256E3-FPMI, Horolulu, HI BEE2S

MAKE T RICH IN THE 80°'s. Piovan wiys lor your huture
financal sscunty. Details- CAG Pubhications, Box 8130, Mew
Fairflesd, CT. 08810

5,000+ WMONTHLY INCOME poasible. Vitamm Disiribg-
ors wanted, Bagin past-bma, Seter kil 5300, Chares
Possick, Box 3125P0%. Seminole, Flords 13542

EARN Outstanding Profts Sallisg Books And Informastan
By Maiif! Details: Efanbogen Enteprses, 48P Crocker, Daly
Cay, CA g4014

£100 with henmis . Fiwe booidats 3475,
P& R Compuler, £210A, X221 Batvman PL, Mew Oneans, LA
TON4

PROVEN, Poweru, Wealth Bulding Opportunity. FREE
DETAILS. Meacham, 608 Springe Taracs, Pu-4, Loa Ahos,
Caliform 4022

2000% PROFIT Sallng
Specigltes, Dagt, 125,
15210

EAZY MONEY: Simgl idormation: Afyare Can
Dy HE 5 Fir Cormpleta Package [Refunciabib]. M. Wolll, 722
Mun, Nsanan, Wil S4356

Inlgrmation! - Free Cfter, Egslem
ATT Arencw, Pittsburgh, Parna

OF INTEREST TO ALL

HOTTEST NEW COLLECTIBLE - RARE QEMS! Detsils
Fras! Tayioe's, 113PM Martin, indian Herbor Beach, Foride
a7

FREE Promctional Alburrns, Concen Ticosts, Shemecs, oic.
information: Bary Publications, 477 B2nd Strast, Brocktyn,
NY 11208

“SURYIVALIST'S Book Catalog” Aush $1.00. Ken Haks,
(202, McDonald, O 444£37-(394

TELEPHOME WORN EXPLAIMED Easy b read S0 i
#iand book expiainng what the phone man kadges. Thirty day
money back guarsies. Send §10, To: Pochet Crafteman, TBE
Pala Circle, Kahuiui, Hewat BETI2

FOOL YOUR FRIENDE. Have 9 post card seni from Aus-

ELECTRONIC Pest Control Rids premsss of pasts - from
Aats o Fosches wio Paolsont of Trapa. Astal $58.85 o
$90.85 Sampls $50. Drop-ship $53. Ouotes on quantites.
R.E. Myers Co., 6433 E wm&..*iﬂ.lm
IN #6218

PROFITE] Goyvernrnent Ssues irvas!-
mgnt. Detaits, Box 1081 A, Dunedia, FL 33528

WiN At Bingo. Al The Facts - 3485, Hampshirg Products,
1958 Willowdala, Siow, Ohio 44224

RECYCLE IMFORMATION, KNOWLEDGE, PLEASURE.
Emciting Mew Bogl “Paper Miners Manual™ Gres Al Secnels

For Anyone, Arywhars, To Cash iy On E500 Miflon Makst.
MAKE BM] EXTRA BUCKS Discorvaing ScarcaFlans Books,
Cratiomennis, Posters Worth Hundreds Of Dollars. Joat $14.95
Poatpaid Includes Valusble Bores. Thirty Day Felum Privi-
lege. Pegasus Press. 17431 Yentwa, Encing, CA 91316

EARN Exira Money! Make $2000.00 From 513.00 hveest-
maal. Fush $2.00 Te: Thomas Ringkor, 169 East Yook 51,
Huron, Ofvwa 44310

EASY PROFITABLE Mongyrngking Mallordes Programs.
Fris Detads. F. Rowac, Box B48554, Bal Harbour, FL 33154

§1000 CASH from 4 hours wore. WO FOOL WILL PARS
THIS, Success, Bos 1228, South Pesadena, CA 91080

FORTUMES in Gold! 20 Autharic Maps show Bl kndwn
Gold Deposts Nelionwide, Only $4.59. "Gold™. Box 5341, Sa
Laks: Ciity, Laah 84109

1 MADE 5600000 Monthly in Malorder _ . . Haipad Cihem.
Frea Prool . . . Gresntres, Dept. 01. Dunkine, NY 14048

ER,000 MOMTHLY Posable selling information by mal.
Dotails Fres. State Shop. 1-3 Suthedand. Slockdale, PA
15483

UMEMPLOYED® 50 Inatant Money Piana Complets Rsport
$2.00. Johnson, 3322 Malox, Balirore, D, 21207

SELF Made Mdionaire Explaics Ulcer Frae Aehon System
To: Waallh Gamu, Box 1882C, Independenca, WO 54055

FREE migrmdicn on Fw i make # Fich in e B4 [liaok

Copy Co, Depl PM, 107 SW Adama Pecoria, illincis
Bi802

FREE Milond, First Wsona Fres, plus big chancs af mane
cash. Write: Misiond. Dept. Ph, Bax 1039, Station O, Tornio
Carusda 4T 2P2

BUMFER STICKER PRINTING DEVICE. Choap, Simpls,
Portabie. Froe detaila. Bumper, POB 22781 (GG), Tampa, FL
33873

WIN 8t Biachjack, Graps, Free inks. GAMD, Boa 229, Dogt
P, Mukiftec, WA 98275

MAKING MOMEY Al The Races 52,00, C. Smith, 4261
Syview, Las Vegas NV 88104

GIVE YOURSELF A TAX BREAK, All you need io save §50
1o §500 or pour money back, Complets inlormation ahppad
immaciately. Sond $5.00 to Tansavers, Dept 110E, B0
Cantral Park West, Mew York, WY 10023

1000 Dwluee Gold Stnpe Summaed Retum Address Labais.
EL00. Edwin, Box 1153 Plid, Jackson, bl 43204

NEED CREDITT Gol Visa, Mastercard—with no chedit
chock, Ouarantesd! I's smple, Legal Fha ofher credit
spcrein. Free detalis! Send SASE o infialion Reports, PG,
PO Box 6048, Los Angedsa, CA S0060

DMSO Sotvant (4% az], Gal, 51195 Free Inormaton
Hutw, 26 Goldy, Gloucesinr, MJ 08030

SECRETS Of MASONS. Asionishing Feport, $10.85. Jay
Jones, P.0. Box 138, Anchorags, AK BOSDE

MASTERCARD, Visa yours. GUARANTEED! Fast. aagy,
logal! From detais. Marvn Allen, P.O. Box 436, Wilmatta, IL
BO0G1

RARE HAWARAN RAILROAD PHOTD 57 print Send
5795 CPC, P.O, Box 1047, Meiua, Howei SET3

THIRD HAND FLASHLIGHT HOLDER, Fits all round Rash-
lights. Clamps empwhars. Ama kgt whers 8's neadect. $3 25,
Box 5318, Atlants, Ga. 30307

SIREN LIGHT Feal Sala Al Night Jogoing. Seren and Ligh
Works Together or Alone. Batleckas Mot Inchuded $8.08. Send
50¢ For Caelalog Distinctive images, 1210 Serenade, W.
Covina, TA #1780

PUTILES - PUIILES - PUZILES Five Diftersnt Wooden
Puzzies! Funl Challenging' Send 5585 Busch Entermises,
P.0. Box 781, Egpn, Wncis 60120

uummmmammuhﬁm
Dwtails: Eiching, Bax 445, Sirathmore, CA

GET "INSTANT BUSINESS " Cotailn SASE Newera, Box
1388, Brookings, Oregon 97415

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookiet shows you how 10 $14 your e buse
ness with Classified Advwrtiing. ONLY $1.00 FOR BOOK-
LET — (3200 coupcn redundabes with first oider). ME
KAPPEL, POPULAR MECHAMICS, DEPFT. P, 224 WEST
STTH BT., HEW YORK, NY 10019

FREE REPQORT] “Making monaey wiih  classfieds
Moneyoral PM, Ceres, CA BEMT-0B45

S “BAR BETE" YOU CANT LOSE! Guarinssd Win
nem. B5.00. Nova, Box 4055P, Viegina Baach, WA 23454

NRECTORY ol Amarican Importers. Lists of hundveds of
imporers, Maousdnds of products wholesals  imvelvable for
Beamaicsts, . #ic. MANE ]
Orey £3.00. Guaranissd Martin Gifta, nkofmaton
121 Haler Road, Ridiey Park, PA 19076,

POWER! Prastgel Proftal . Free Dathils.
Eniseprisgs-C, 8913 5. 67 £ Ave., Tulsa OK 74133

BEST MOMNEYMANER lor 198081 Bacome MILLIOMAIRE
Fub-8-T! Bl mt HWoms Without Copiad WALUABLE
DETALE. §1.00 [Postage, Handhng|. Hearnca, 323 Frankin,
#804, Dapt. H148PM, Chicago, S0H08

NEVER ba withend gy 10 oo good sality payeng b any-
whisrn ULS. Star sarming moviey haxt wieh! formstion 20 os.
posistamp: Stameco, Drewer 4308, Morlh Hodywod, CA
B1607-0008

SECRETS OF GROWING RICH! Hew 1o iive e & million-
mvm! Thase and over 100 othe: cogtly raports compilad irma
one volume. Sand §4.50 io: Reports. Suite 224, 5025 Ward
Fioad, Wheatridge, CO, 80033

HONEY! MONEY! BIOMEY! &t Mo, using amazingly sim-
péa method of bronzing baby shoss withoud slectroplating. So
BASY; BTYONS can do i Fush §5.00 and siert saming big prol-
fn immsdiglely, with no irvestment, Sonrise, Box 241,
Glanarm, Md. 21057

1025 Ways To Make Money At Home §2.00. Lurea, P.O. Box
2184, Wayra, New Jorsey 07470

PAY Mo ncome Tax! Mew Law Eweryona Eligible
Enterprizas, 2830 Galey, San Pedro, CA BOTTH

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

AMATING Profna! §10,000 Yeary Faising Flabbis lor Won

and Breedng, Details—52.00. American Angora. Mafa 12
Montang SEadl

E500-31000 Month Plan raising Aabbits lor s Free detais
Whita's Fabbitry, PM, Hudson, Cfio 44236,

RAISE RABBITS SUCCESSFULLY 64 Fage Bockle! Tels
Hi, P.O. Box 426,

‘W08 ways o make mongy &l home, 52 00. Norman Chow.
PR42, Box @15, Soutfumplon, PA 15066

FREE CATALDO! EXTRA MNCOME OPPFORTUNITIES.
LaPaciica’s, 1704-Phid Carere, Bakerslisld, CA 308

FREE Campgrounds, USA Directory §7.00. Adgm, 35
‘Woodcrast, Dayton, O 45405
BLUEPAINT TD RICHES. Free Owtails, Persons Services.

E2E00.00 MontHy & Moma The Eary Way. GUARANTEED
To Work Ov Doubike Your § Back 54,00 For Complete Clever
Pigr, L Hansen, PO Box 360 Milord, Calif. 58121

EARTHWORMS, LIVE BAIT
FREE Litsrature. Flass Fistrorma, Crcasts, Fed Waggion
— 000 — $8.85 S000 — 342 50 Posdpard with Frea Book
on How and Where o Sef Carter Fshwormas, Plains,
G 31 TE0

REDWORMS Bodrun 5,000-522 00, 20,000-557 00 onclug-
ing postage. Faising netuckions. Rrasos Worm Farma, PO,
Box 4185PM, Waoo, Texas TET0S

POULTRY & GAME BIRDS

GOSLINGE, DUCKLINGS. Chacts and Books. Catalog S0c

DISNEY arist shows you Now bo drsw, First ey lesson
FREE! Gt sianad inday! Drawing-Phl1, 3471 Crownmwanh,
Comona, CA 1720

mw1m Friem Optical, Pail42, 10082 MW, Tth
Awe., M. Miami, FL 33168

RUBIK'S CUBE Sotved Faat'll (Guerantesd) DETAILED - 7
Page - Phampiiet, . 52.00To. .. SOLUTION, Bax 312PM,
Wikshngioneis, mﬂm

MOCCASE Calalog - Fres. Desrskin, Mooss. Leaifer
Robin Sun, 4310PM Alsgheny, Erie, PA 16500

SURYIWAL Equipment Food Books, Send §2.00 For Cate-
log. Amencan Sursivil, Sulte 298H, 2005 Babos, Mewpon
Beach, Cald, 2663

SUCCESS! Can Be YOURS, GUARANTEED Coursa, Mag-
tereard, Viaa, Cash, MO, Chech SEND OMLY 3500 (Fully
Fl.l'h.uﬂdtl To: Calsdon Developman] Comparny, Box 818,
Viciona, B.C_. Canada VBW 2P9

OF INTEREST TO WOMEN

CRIME ETOPPER! Door Alwm Foily infnxiers Cutsis
Home, Tehe Troweling Protecd Valuables, Delsls:
Crittandans, 300 &ih., Monetl, MO BST08

WAGAIINES! QUARANTEED Lowest Rajes| Fres List!
Midwasi, Box 145648, 5t Lous, Missour 83178

OLILTIMG CAMNBE A LOT BORE FLIN And o trica as last
wihven dong on & frama. This one comes apan lor sasy Siofage
and you can mahke 1 0o weskend. Send §2 35 for plan
Popuiar Mechanics, Dept PWMCA, Box 1014, Radic City Sta.,
MY 1M

GOVERNMENT SURPLUS

SURPLUS Joeps, Care, and Trucks aviinbie. Many sl lor
ursdess 200 Call 312-742-1143 Ext, 7133 tor mia. on how o
e,

{Coninusd on naxt pags)
APRIL 1982 227




GOVERNMENT SURPLUS
{Continued from preceding page)

1882 Suplus Army, Navy store £4 pages illustrated catalog,
Send E2O00. Puwel, 3037 N Clat, Depl. J=4, Chicago. IL
BOBET,

MOTORCYCLES — JEEPS — HELICOPTERS — AUTO-
BOBILES . . . GOVERNMENT EURPLUS DIRECTORY —
MOMEYBACK GUARANTEE— How, wharg—35200. GS
Information, Departmant 14, Federal Building, Boa 3913,
Springfield, Massachusatis 01101

JoE-E-PS5, CoA-R-5 FROM 535.000 - TO0.000 ITEMS] -
GOVERNMENT SURPLUE - MOET COMPREMEMSIVE
DIRECTORY AVAILABLE TELLES HOW, WHERE TO BUY -
YOUR AREA - 52 - MONEYBACK GUARAMTEE -
“SURPLUS INFORMATION BERVICES. BOX 3070-84.
SANTA BARBARA, CALIFORMIA 23108,

COVERNMENT SURPLUS ___ Milliona of fema (nciudng
JgapE) . low 1 12 o dollar! Most comphsts Dueciery Bvail-
able — S200 (gusraniesd] DEPOSAL, Bax 18107-AD,
WASHINGTON, DC 20038

GOVERMMENT LANDS FROM 57.50 ACRE! Homesses,
wmnmml Land Buyer's Gunde ™ plus

Astings - 5200 Lants, Box 18907-AD,
Wbﬂm

vORCE? Don't Losel Lterature. Afomeys. MEN'S
RIGHTE ASSOCIATION, 1808, Foresl Lake. My S500E.
0vaa

BE SUCCESSFUL: Free mystical catalog tells how, Send
5200 (srrnaiting). Peter's, Box 1562, Manila, Philgpines

YA Or Mastercand wahout Cred Check, Reguast Card
Dwigils. Reardon Company. Dept. C, Box 65T, Chattancaga,
TH 312

BIORMYTHMS, 385 Day Charts, Easy o read, Sang Birth-
date, For 1582 - B5.00, For 1982 a~d 1983 - $8.00 Ad Now
Box 402-PMW, Keanedt, Sqeaw, PA 19343

AYGID Fature. Escape powedy. Wrie to; “Thiant Steps,
P.0. Box 308, Leland, NC 28345

CONFIDENTIAL Chcago Maihng Adckess: Busineas, Per-
sonal. Soca 10447 Mal Center, 323k] Frankin, Checago,
BOGROG

SAFES, Underground, Welemprool, Essy plans, $2.00. Box
1460, Cram. LAah B405T
REMAILING SERVICE
DEPEMDABLE, Confidental Remailng - F

Otwaliling.
Posinl Shoppe, 368 Eaai 600 Soulh, Saf Lake Cay, Uish
8111

FOR SALE-MISCELLANEOUS

TELEPHONES AND ACCESSORIES: why pay rent or igh
pricas ? W have wholesale prices for envery type of phone you
wan! Example: TOUCH TONE desk phone. Compiste with
modular oord and plug, only 53905 Sard lof cuf FREE cat-
alogue! Phones end Accessanes Co., ALAL 2, Box 112, Milloed,
NE 88405

JEEPE, W 1. MB, Tie, US. Restored, From Eurcpe
$3,750.00, Duryea Ford, BroCkpod, WY 14420 (T16) B3T-
A134

HEARING AIDS

HUGE BAVINGS. Elimingte oasker mark-ups. Free Tril
Bafisres Whassale. Terms aranyed Lioyds-FC, Rockdord,
Wircse 69104

FREE HEARING AID CATALDG - Save "4 by muaill Weks:
“moreySavers ', 9530-PMA, Languon, Sepubveds. Callamis
S8 NOT sokt in Callomia.

SAVE Ha¥ by Buwyng Heanng Aids Direct. Month Trial. Fed,
Company inc.. Bow 364, Brdgeport, Ohio 43912

Wil Call. Try Bafors You Buy! Rhodes, Dept 132-R,
Broakport, IL 62810

GOVERNMENT SURPLUS JEEPS £17.00! 500,000 e
Complets intormakon Your Area. Larges! OFFICIAL Deecio-
ry. Including Govermmant DAL LOTTERY RAeport. $2.00 {Guar-
antwed). SURPLUB. Depatmeat AST, 4620 Wistongin
Morthorgsl, WABHINGTON, DC 20018

UMLISTED ADDRESS, Dscroel and conlidental Femai
S100 Singw Mai Forwarding Service, 8050 5. Main,
Houxion, Texas 7025

FLORIDA REMAILS Recsiving-Formanding. Allen, 8326
Autlan Drive, Jachsonville, Florde 32210

SCIENCE & CHEMISTRY

LASER HWAMDBOON with turmng, Cufting, Fuby Reds.
CO's BSCIENCE FAIR PROJECTES complete with Plans,
Books and Parts. Send $4.00 io: Famen, Depl. P, Box 1802,
Rechaster, WH 03887

LOANS BY MAIL

CONFIDEMTIAL MAK atd PHOME Calls Aocehad and

BOAROW BY MAIL! 31000 - 325000 Had credit?
Fodused slsawhara? Wit Wordwide, Box 27181-PME,
Afarta, GA. 30T

QUICK $Cashs Signature Loans| Write: Elite, Boy 454-P,
Lynbroos, Mew York 11553,

GET Cash Grasts—From Gowernmant. (hewved repay |
Also, chsh ioars. AN ages eliginle. Compleis olormaton, 52
(refundable). Suplus Funds-P, 1628 K 52 Washingion,
D . 20008

BORAOW $1,000-550,000 secrethy— “owemight,” Amyone!
Credit Lnimponent, Fepay arylima, ko merviews, oollatenal,
cosigners. Ursque “Frnancie's Pan,” Full inormaton, B2 (re-
fundabia). Spactnam, 120 Wall SL-T. New York 10005

OLHCK MAILOANS! Free application rushed! Lenco. Box
T24-818, Mchinnville, Cregon 87128

BOARDW FROM HOME! Ary arreunt, ey wedhwhile pur-
oot weithin 30 days. Compstitve Fates. Also, pou Can eam
subsianial income as 4 Money Agant. ko Expenance — Cwn
Hours. National Company 10 assst every way possbie, No
Girmmecea! Frem Detads: DFC, Dept. 10-C-4, 1745 Reganmic
Awpnue, Cranston, Rhode |siand 02920

Forwanded Daily. Cenltral, Bra 389PM, Cleymant, OE 15700

CONFIDENTIAL, dependable reenails.  $7.00. Huesoo,
AL, Bor 22, Boornville, MY, 13309

PRIVACY-Confidental Mgl Forwarding Raceiving, Orianda
Vail Dirop, Box 18033 PAE, Orisndn, FL 32880

LABORATORY Chamicals, Glassware — Apparatus, Col-
alogua 51,00 Deluxe Scientific, 834 5, 13 Siresl, Maniowos,
Wisconsin 54220

FORMULAS, PLANS, ETC.

MEMLEY'S 20TH CENTURY BOONK of 10,000 Recipes,

AUSTIN Aemais §1.00 namped, singie. P.O. Box 3136
"G5, Auslin, Texas TETG

CONFIDENTIAL Prastarmpad Rermailings §1,.00 sach, PO
Bax 290, Copague, Mew Yk 11

KANSAS CITY REMAILS Confolential. Pecesndrg—For-
warding. Busness— Personyl Heariland, Box BE13. Kansas
Loy, MissoUn B4114

SOUTHERN CALIFORMIA Remnails. Slamped $1.00. PO
Box 11882, Cosla Mesa. Caformsa 92627

F | mprmh-mwmmmu
m'rul.a.rm workshop, incustry. Satisfaction guarmniesd.
Sand 51500 to; Nie Inc.. 143 Hughey Steel. Nashua, NH.
03060

ANY Formuta £10.00. Catalog - Traalise $1.00. Befiet Box
548, Chicago, £0680
SPECIAL SERYICES

INFORMATION On  amyihing, Forguson  Ressanch
Specalists, &0-1% Woodside, Woodside, Mew Yok 11377,

CANADA Conhdental Mad Forwarding, Receiing, Davel s,
Bax 7T, Stony Plan, Aberls TOE 200

CALIFORMIA Remals, 502, single. iberra, Boa 1492, San
Yaadrn, Caddomia B2073

SAMN MEGO Remails, 50¢ Single. Ward, Box TH68, San
Diegaa, Caildormia 921070970

BORROW 525,000 “overmeght * Any Purpose Meep iIndeli-
ritwtyl Froe Feport! Success Fessach, Box 20070-AP.
Iendinnspoha, Indsana 45229,

CALIFORMIA Remmis, S0¢. Singls. Fale, Bos B9251, San
Dhego. Caldarmia 82108

MONEY Protiems? Free Book describes Loans, Cash,
Govammant Grants. Other benedis. avadable to individuals.
Write: Associates. Box B8-A4, Brookhyn, Mew York 11235

BORAOW S30.000 withoul imarest’ All skgible. Repay any-
lirrss. Frae details. IMohousa, Bax 1004-Phid, New Yok, NY
1033,

BORROW 51,000— 55,000,000, Difficull oans arrmaged.
Personal, Dusiness, venture  caplal. RESEARDH
UNLIMITED, #300, Daylon, Waahinglon #8328

BORROW 525000 Wrihoad Imerest, Cred? Cards. Box
BOEPM. Morwalk, Connacticul DS856-0656

MISCELLANEOUS

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING, Bookiat shows your how In SEart your own bisi-
ness wih Classified Advedising, ONLY §1.00 FOR BOOK-
LET — (5200 coupon nelunclable with st order). H.E.
KAPPEL, POPULAR MECHANICS, DEFT. P, 224 WEST
57TH BT.. NEW YORK, NY 10019

BETTER HEALTH

WILLARD WATER. Seen on 80 Minuies. Send Self
Addressed Stamped Enveiope: REA 5408 Batsan, NP,
Mmneapots, M 55434

FHOTOD ID. Sealed in pashc All states. prownces. 24-
hours. GUARAMTEED. Send 56 .00 (2:510,00]. pholo, rame,
address. haighl, waghl, hair. eyes, binhdate. CARDIMAL,
20T -d& Ermweson, Jacksorville, Flodda 32207,

CANCER from MICROWAYE DVENST Biochemscal Ew-
gance. $1.00. Or. Erlandsr, Box 106M, Altadena, CA S1001

HEMORRHOIDS, Good-Bye Guaranised. $3.05 Reled,
Boy §946, Jacksonville, NG 28540

PHOTO IDEMTIFICATION CARDS . . Cartficates .
GUARANTEED! Sampies iS¢ Bascco, Box 3481 PM-2,
Provedance, AL 02505

<OM GEMERATORS, Information 28 PG. Book, Facts and
Tests, Wheve-To-Buy, FREE Book CHC. 3852 N, Bouthport,
Suibe 143-C, Chicago. IL 60613

IDENTIFICATION CARDS . . . CERTWICATES . . 52
SELECTIOMNS. Samples 25, Documents, Box 5684-T. E
Moy, Cald. 5170

BORROW BY MAILY 5500.00-350,000.00 Mo collstersl,
Bad oo, NO probiest! 1! Write: GELCD, Fonantisl Sersoes,
Boax M2008, Indianapolis, BN 45234

PAY %o meepst. 35000 Fingnceg. Al Esgitile, Mever
Ropay, Send Stamg. ABL-PMA, Box B8B, Lomda, CA
20717

MASTERCARDY Visa By Mall W' Crodd-PM4B2, Box
2268, Sandusiy, M 44870

PERSONAL

ORMAMENTAL ko Desprs. Book of 1800 beautiful prac:
fical designs dor railngs. courmnns. elc, Free Literature
Cunmingham, Box 2000%, St Lake City, Uitah 84120-0005 —
= (3881 South 2200 Wesl)

BACK Pam? Fantesiic, néw rohal. Free detailn. Carmen's,
PO Bax 2572, Caredrea, Arizona 85377

TONGUE CLEANER Gianigss Liletime Freshens Broath
Prpvaris Dontal Plague 56.00 Guarariosd Free Details. Vank,
1015-107 Kickapoo, Shawnes, Okishoma TABOT

FOR THE HOME

TELEPHOME SUPERMARKET! A2 Phones and Accesso-
rag. Irslal Yoursell & Save 553 - FREE CATALOG. The
Phong Comparry, Dapl. 401 1472 Oddated Crive, Rsdwood
City. CA Sa0E3

"BIBLICAL" LITERATUARE. GLO, 11813 N 31st Dv.
Fhoanie, AT BS08% (Donalon Apprecisted).

BIBLE Ousations angwared Samped ermmeiops. Byion,
1ME7 Bantler, Datroil. Mahigan 48219

COLLEGE DEGREES BY SPECIAL EVALUATIONM of
EXNISTING Creces & Job Experence. Fast (814] BEI-179.
Wiripe: Bioo 13151 Td, Cownbus, Ohig 43213

FINANCE YOUR DREAMS with Govenmenl and Fourda-
fon Grants Dwiails $1.00. TOU-PW4, 432 PCH, Hermoss
Beach, Cairfornis 90254

MOUNT 8T, HELEMS MAP, 38« 20, Coke Photos, Sipry
.00, Maps, 3208 Amhursl 5E, Olympéa, WA 88501

PONY Tails Taly 7 ox, $300. Taix, Box 65, Chincolsague,
Wik E3308

NEWEST EQG PEELER $12.00—Wrle: Manrahen
Products, TH46 20th Ave,, Kenosha, W1 53140

WORK CLOTHING

WORK CLOTHES— Save BIP. Smirts. Pama Covaralls,
Frea lodar, wrilte: Galco Sales Compary, 4004 East T1sl
Street, Dapd -P4, Cleveiand, Ot 44105

WORK Panis $3.00, Work Shins $3.00. Coverais 58.50.
Geood Cuality, Free Detivery, Send 50¢ tor Complete nfgrma-
Bon, Wonmen's Garmend, 15205-PM, Detror, Mich 48238

WANTED MISCELLANEQUS

QARDEMING & LAWN CARE

HIGHEST PRICES PAID FOR OLD PRINTINGS
Aurnbrumher. 1316 Fargo. Chacagn, Hinges BOG2E

COLLEGE DEGREES BY MAIL. Agngangd Universtes

ofter hay-acoradied Bachalors, Masters, PHOS | Free
mwpabng cotails. Counsaling. Bos 317T-MP-4, Tusin,
Cadoemin S2680.

228 PQOPULAR MECHANICS

GOLD, Siver. Plalinem, Wercey, Tanaum wanied. Omes
Bsayed. Frew circulsd. Whalssala Terminal. P.O. Box 1897,
Moneood. WA 02062,

SCRAP BILWER CONTACTE, FORMLIFT CONTACTS,
Siver Sofder, Stering, God Plated. Roben Leszczak, 652
My 51, Efizabeth, NJ 0702

LEARN Gardening and Landscgping & hama, Free boskel
Lifmbare Caraer Schools, Dapl. A-B88. 2251 Barry Avenua,
Lo Angaies, Calioma 0064,

MOLE PROBLEMST Choker Loon™ brap for sal, effec-
1r|.r| Miand dradiation. Hand sasemibied, indivedualy ieel-
ool Eamy oparabon. §12.85 Fres brochunes, Moss Control-Phi,
PO Box 1155, Kalamaroo, M 48005

(Gontinued on nexl page)




Order
Form

224 Wesl 53T7th Strest, New York, N.Y¥. 10019
Classified Advertising Dept. [212) 262-4825

Popular Mechanics

DEADLINE FOR ADS: Copy and Payment musl ba i by the 5th day of the 2nd preceding month for the issue in
which the ad i3 10 appear. Ses Head ol Classitied Section.

HOW TO COUNT WORDS: Name and addness must be included in counting the rumber of Words in your ad, Each

Only $52.50 for 10 word minimun

initial or number used counts as 1 word: H E Kappel, 224 West 57 Street, Naw York, New York 10019: 8 WORDS. $5.25 each additional word
Zip codes are not counted. Phone #: 2 Words, Symbols used as keys are charged for. City or State count as 1 word BOLD FACE CAPS add
each: New Brunswick, Now Jersey, 2 words, Abbreviations such as C.O.D., FOB. RPM. USA, P.O. 57, $1 per word

16mm are counted Bs 1 word, (P.O Box 392 counted a3 3 words) Waebsters International Unabridged Dictionary

will b ugnd 22 our authority for spefling. compound words, Hyphenations, abbreviations, etc. Plaasa make chacks ({First Word: Mo Charga For Bald Facs)

paysbie io POPULAR MECHANICS.

Remittance of is enclosad 10 cover insarionsis) in the isgue(s), Classification
i z 3 i
] ] T []
] 10 11 12
13 14 15 16
17 18 ] 0
E n 7] T
5 6 27 7]
F 3 3 FH
YOUR NAME PHONE:

[PLEASE PRINT)

FIRM (NAME IN AD)

¥YOUR ADDRESS

ciTY

STATE

DATE:

YOUR SIGNATURE

ZIP

(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

QARDENING & LAWN CARE
Continued from

LAWN Came Tips - Facd lilled brochors $2.00 to: Dusne boll,
TO1 bving Rg., Phiadeiphia, PA. 18128

KAY'S RECIPES!N
BOOKLET of Olg Soothern Famdy Collected Recipes: Casse-
roles, Mannated Yegetables + meore. (Parect GiR), 3500
95¢ shipping. {Money Back Guwaniss) 30 days delvery.
HORMAN AGENCY, 2810 Mearns, Stvevepsed, LA 71103

HARDWOOD Gargen Mescers 24 assorted aizes. $1.50
Pra-pmd. Sawdust ‘v’ Splinter Shop, Box-P, Hill 5t , Ashiand,
NH OX 7

HOW TO HAVE A BEAUTIFUL LAWN. Easy To FoRow
Yaar-iound Guide. Practical, Expenencad Adwee. 52.00 To:
Mabraaks 65101

BUILD A WNDDOW OREENHOUSE—Conveding & wir-
0w i your hOMe 40 A Men-Ereenhouss amounts 1o itbe mone
Ehan anaching & Dad-lke phixigliss sheisurs 10 the Suthita.
Tira sty 18 that you don 't do a thng 1o the window oibher tan
B sereweyes 0 the e —the window stays Imact No
drafts in winber, no reed ioe cauling, For plans gng 52.95 we
Popuar Mechanics, Depl. FMCA, Box 1014, Radio City Sta..
Maw Yory, BLY 10701

RECIPES, COOKING, ETC.

S00a POP HOMEMADE, FLAYORED -— £2.00. Racipes,
Baw 452, Novada, kows 50201

ORGINAL SOUTH PHILADELPHIA, ITALIAN Gakc
Bread Recips. §2.00. Tama's. 800 Porter 51, Philagaphia,
P& 15148

AUTHEMTIC EMGLISH RECIPES, Yorwshire-Pudding,
Lancashire Hot-Pol etc. Send 53500 for 25  Fecpes” 65
Ontaway Ave., Bama, Omario LaM 2X1

VEMISON Favorles. Ten Emﬂlr-uﬂmpﬂ §2.00 SASE.
T0 Mobits Estates. Pemberon_ M G806

RECIPES: 12 Easy To Fix Mest Favories. §2.00, F or M.
Miar, P.0. Box 15042, Salem, OR $72306-2042

COMMEACIAL HOT DOG BAUCE RECIPE. Lise v Barz,
Restaprants, or Somnie Friends ol Barbecues. Maces dali-
cious. mouth walenng Coney island shyle hot dogs. $5.00,
B Y. Entprprses, PO, Bow 2071, Alloona, Pa 18801

BCOTTISH Agcipes . Bridies, Scooes, 10 More. 52.50. 4600
General Hodges-NE, Albuguergus, KM 87111

TIRED OF PLAIN HAMBURGER. Waks up your (a6l buds.
Cover B0 Maw BN D6 Fscipes $4 00, L) Associales, Box 275,
Remngion, 1M 47877

MEMUDD - Qngiral Mexican Recpes 5300, Chadie s, PO,
Box 1743, Deming. Meow Meuoo ES031

WINEMAKING-BEERMAKING-CASOHOL. Free Supply
Catniog. Yeaw! Equipmens. Conbasnial, Box S80T6-FM,
InSanapai, Ind. 46288

WINEMAKERS-Boarmakers: Free dustrated cataiog of
supphes, Sempies. Bow 12276R, Minneapols, Wnnesola
S5 3-02T8

mn—mmwmunmuﬂ Supphes. Cala-
g Jm Dandy Saes, Box HATTPM. Cncinnat, Ohic
A5 W

WINEMAKERS-BEERMAKERE— Frew Catalog - Fast
Service-—Large Salechon: Kraus, Box TAS0-L, Indépondencs,
Missoun B4053.

MAKE BEER, Wine. Ligusurs. Free Catalog. Bacchanabia,
Bow 51PM, Contral Village, Mass. 02700

WINEMAKERS-BEEAMAKERS Frash Siocka, Fast Ser-
wicw, Froe Cataiog. O'Brien’s, Bor 24 D, Wayne, L 60164

PEACH Cordial wine Recips. Send 5100 Box 6364,
Chesapaaks, WA 23323
T TENNESSEE CORN COB WINE. SGimpls_ Send 34,00 For
Recips. Bon Caroll, PO, Box 12374, Knowvile, Tean,
argd2
T WINEMAREAS UHEWER'S Lataog) Begnner Kitsjd-
vanced Mateial Lowes! Prices. AMAZING GRAPES, 1111
A4, Sculh 48t Stresd, Phiadelphia, PA 19143
TWINE. Mo expenaive equpmant nasded, B0 recipes; dan-
dedon, chaery, eic. [lustrated Instructions. $9.50; Wine, 246874,
Haretwood, Green Bay, Wi 54303

“ALL ABOUT BEER." 16 Page MNewspaper Send §1.00,
wine Besr Calalog Formanters Cellar, 83088 Daneby,
indianapois, Indiana 46220

H WIMEMAKING, A GUIDE FOR BEGIN-

MiMG WINEMAKERS, OVER 20 RECIFES, Send 52.75 fa-
duTol End. PO Box 18602, M. Richland Hills, TX 76118 Tax
Ros. Add 5% Suws Tan.

BEERMAKERS! Fros Spbcalist CatalogMewsietior.
William's, Bom 481 MA, Canlgnd, Calilorma B804

“WINEMAKING Semplifed” plus dandelion recps, 300,
WINES, Box 11685, Bioomiieid, New Jarsey 07003
TWHISKEY, GIN. vODKA MAKING. Hometeew Facpes
$2.00. 5133 Faihill, Phiansiphia, PA 18120-3185

BURGLAR ALARMSE & HOME
PROTECTION

FINEST Equipment! Saval FREE CATALDG) AAS, 185-8
(moor Aoed, Birmingham, Al 35200

STOP BURGLARS. Protecton for car and homa, Two
BMEZNY PEw Seculy devices. simples nslaliation, guanan-
teadd, Dedmts §1.00 refundabie, Martin Gifts, Security Dnision,
121 Hader Road. Padley Pack, PA 15078

BEERMAKING SUPPLIES — Quality Setection, Froe Price
Ligt Brow i Yoursell, Box 121, Fieepon, IL B1032

BEERLOYERS! Brew Amencar and European beer. Com-
piEte Wna. Equipment, Suppies. FREE detafs. Duane imports
inc. Departmart P, PO Box C-200, Harshey, PA 1 T0XY

STOP BURGLARS - Do It yoursell for under 5 Bookled
+ 2 FREE secunty glickers - 53, Slickers - 4 = §1. Satistartion
Guarantesd! Teico, PO, Box 2018, Lockport, NY 14004,

AMAZING SECURITY Burglary. Fire,
Rapa. Intormahon, ABW, Box §118-P4, Chicago, L 80880
6116

BEER LOYERS — Brew your own. Delicicus| inexpengeeg!
Free Catalog. Besr Gew. Box 25083, Lansing. Mchigan
]

KUESLA - Main dish recips for potato overs. 51,000 Plus
o oifusi @&y 0 Crepare recoes. Joan Yadron, 106 Cedar
Winod Cirtle, Burton, 5.0 20002

FREE Encyciopedw Wnamakrg Beesmaking Buppies.
Equipment, ngredients. Send §1.00 shipping. handling.
wynoa. Box PMT498, Aochaster, NY 14815

BULTI PURPOSE ALARM UTE - Pull e cord and &
scrains lor halp. Money Back Guaranies. Enclose §5.85. Tn
Urited Enterprises, 20800 Renselser. Farmingion Hils,
Michigan 48024
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ANY BOOK 51

Bh. FREE MOMNEYI Tha pricelans
guidebaok 1ells how gualified pecuons
af ALl [ just of renrement age |
San inoon tha $125 BILLIOMN ﬁ-
Clal SECURITY CASH GIVEAWAY.
Some 40 MILLION Americans now ride
the Social Security grawy train.
Shouldn't you try 1o get an board? This
bogk, disinbuted moinly o3 o grotity
i conjundiion with mogarae sulb-

scriptions costing wp 1o $4.95 i now
avoiloble separately far the firw
fime—al jus L]
48. FIRST VEGITABLE OARDEM

BOONK. §5 i seady yimlds 3100 in vag-
siobies, oyl outhod/viciory gardenes
Jan Ruamear, whowe ever verdant clos-
sic olers p||:|n|. four eni oi srnall os
i3 fee1 squore ond covers basic 1oals,
il preporotion, ferilizevon (orgonic
oy well on chamical), lushew plan va
rigtrms, mulching, weeding, follow-up

crops, conning, reaking, l;l;mklng. An
uaﬁnmr bargain af 11 ]

18, HOW TD LOM WIWGNT. & you
REALLY want io lose weigh, par just
be lorwed by fod dien, Rondom
Howuse hos publshed this hendy, ou-
tharingtive weighl-lom monval and
calone couvrmed. It ships convemently
inlo your oMoche cose ond n CHUOCK
:}.-‘.t.:l| :;Lmund hudl:g- en how much w*:.-
wld wdegh, w o peade wlght
loas, whtn-?«'fﬂ'r e diet, which foods
e “Eai-All-You. Wont
reclly curb appenie,

125, CANOE TRAILE. Describes 1 000
Ihrlllmg widlertweys, in oll 50 siotes
Directiora bo ocoess points, ditfculry
ratings, porioges, faking prospact,
hiaiafe pains, sCan wandert. Fram

eful glides 1o thunderaus rapeds.

ished o1 §5. 95 3

. LIVING WITH COMPUTERS.
Equivalent 1o an AT crash-course
on computars. Compuiers will soon
e RUMNMING YOUR UFE. 04 home
compuisi bacome widespread i

51. PENGUIN BDOK OF PITS. This
snryclopedio— the Chial Veieri-
narign of The New York Imioﬁ:.ul
Society —covery dogi. com, ocelon,
armidillog, audand, spider monkeys,
mice, homdrers, gerbila, conories, sal-
omonders, ponigd, bees, wolvennes,
qulgq!gr]., rrpgu;u| hl.h—wriw:lll,l any
type of pet you'll gver conider own-
g, Neorly 400 PAGE n

L. BEQEN TO LIVE. You CAN grow
younger oy you gel older, ond pey-
thaloghit Dr Helen Rose i liw

proof. Thaugh aver 50, she looks a:g
acn as youthful as Marie Osmaond. She
reveals how she doss it and how YOU
con, e, wia l;h:q;lm on: How g Re-
tard Aging, How o Cure Loneliness,
How to Improve Youwr Sex life, el
Pubslishad of §8. 95 [ 1]

179, O, CAMADA] The umpolled wil-
darnsss, rugged individualism, rch fi-
rangial opporivnitigs that formerly
characlerired Amenca abound 1edoy
in 1he dominion to the narth. A pair of
Horvord graduales speni three yeon
and traoweied 45 000 miles 10 reseonch
ithis guidebook ond vacation Bosde-
ksr, Though sporsely populared, Can-
ada i ociuolly langer than fhe contigu-
ot United States, larger even than all
of Europe. Published ol §3.95 =

re. RUW FOR TOUR LIFE. How 1o
lgrgihen ond enrich yous [ife via jog-
ging—by o marathon-ruaning phys-
cion. He telly how fo sidesep rthe pil-
falls of impropar shos, imbolonced
digh, pwarexdititing, iRjufy, Caniinl-
ing clothing. With 1his book, you're
guarant o reach thed pinnocle of
auphano known as “joggers high, "
Publiskaed ot §4.95. ¥

wihich d-ru?;

4. HO'W TO SUCCRID |M BUSINTLE.
XOF TESTED opprooches. 3]

M. SFONTE FOR LIFLE. Tenris, |og-
?IH. T IMIFTTI skilng, becychn

matball, boskerball, boseball, hock-
ey TWENTY populor sporis—are cow-
erad in thia guide io a lifenwme o
heolihial sports  aclivity Chj'lhlng_.
equipmant, diet. colisthenica,  injury
ovoidance, body and MIND condition-
ing—all i this maonvol by o physi-
crar, Published ar §5.%3 n

. OUTDOORIMAN COONBOON,
Fisherman, t© . hikern, hunien
ond skinrs know, bener than anyons,
how keen your appetile gen in the
wild—and how much meore you ap-
weigle loathiome lare under the
shy, Vetran owdooramon Arthur
Corhort  haos cnmpd-.-d THE siondard
raference work on the subjec ol
cooking ar comp and loke b1 com.
bines movel Foigins, sourd oo,
trail savwy. This priceless llusrased
volume i1 designed for puﬂuhlilr{
ond hedwy uie ouldoars. L]

137. BPACE FLIGMT. Ankur | Bar-
man, the renownsd Goddard .'npuca
Contor phyicisl, begins by eaplaining
tha simples principles that keap the
planah, solelliles, ond mateon n
their poths, then moves on to tell of
il ing thips on beams of sunlight thal
will reach aut for beyand the carmen,
and ol spoceshipy thar will mave in
greal pllipses to the ico-swep! giant
moons of Soturn, Heve & the vary of
spoce flight, how it works, and what o
will do lar the planet Earh "

W, FILM MAKIMNG. Coven vids-

oyers,  witeoio Palavinen, LP
film ::rlridgﬁ. all comaras, sound
wyaremd, lights, soresns, supar B, e
Published a1 §7 95, L1}

140, STRAVEGY CHESE. The winnin

principles that leod io suceessful &
me ploy, revealed by Fred Rein

Eld 149 gamaes illusrored L 3]

53, LOTTERY WINNERS. Whal would
TOU do if you swddenly wan o millian
dollan wirh o latery ticket? Thass ore
irve stories of ihe dramahe changes
that accurred in lives and inlerparian.
ol relationships of over 100 winners
werld MY, Sigte University sociol

st Hhsnr lamn Pubhihlcrh'r Hur:&'
& Row o0 §9.95 n

. FOBGOTTEN MLIASURES. A sea-
son-by-s8okan guids 1o enoymg oul-
doar ooivities |?u:|| require nailher ax.

1ive gedar nor athlatic competence

rens of thrilly ore suggested, from
barry picking ta skipping wonss, of-
iroeting birds, flying kiles, rock huni.
ing, wilderness walking, conol-tow-
path stralling, caving, corving, bui-
wrflying, rafting, nnav-tube foanng,
lishing, musseling. shell.collecnng,
body surfing, orienteerning, howk
walthing, Wwocking, snowihoeing,
!.hulm?_‘ sy gazing—with an evalua.
tion of norional receation areas, b
natura it Ruth Rudner 1}

11, Wiw vORM CITY RETIREMEMT
GUIDE. Controry to popular belief,
The Big Apple otten more possibili-
ties. facilines and FREEBIES for serior
citizans. thom any ofher locale on
EARTH. A complere guide 1o goodies
lar grannies, by o well-known adver
fisirvg min, himsell now reeired [1]

i. HOW TO BUY A USED CAR.
Deals an wheels via linle-krown
whaolesale ouctions, bonk reposses-
sigra, rentolcor soles by Hery ond
Avwen—THE WORKS, “

M. TEMMNIS, LOYE. The legendary
Pancho Ganralar “guide for all play-
ey wha don’t have wral of vesl or a
onnonball seive, who da Aol ﬁlwu'ﬁ
rush the ne! or have a devasrsiing
averhsod but wh 11l weon 1g WIN.
Published ot 37 .95 n

1. HOW TO KEEF SMOKING AND
LIVE, Okay, 1o you're hooked, Hema's

camban and counsal it wou con'l guil
“eald twrkey " Proised ofipialy af
the Depn. of Health, calian and

Welfare, Horvard Medical School, Na-
vonal Council an Smaking ond
Health, and numernous other ogencies
Could odd years to your life 1

123, HOW TO RIDE A MORSE. Choos
ing o mount and egquipmeEnt, mosier-
img bosec skilly, developing finpise for
shows apd |l.|rnp-ng—SE TAUGHT|
Cowvers Westein and Englith, clathing
and tack, grooming. hore paychalo-
gy. the sigll, how lo tie your horse,
walking, camenna, retting, school
frgures, horrdlanpmhliu«u. Ineludes
sample lesson plant and 100 phaigs
Fublizhed ot 58 95 5

131, HIOH PIAKS/OPEM ROADS.
All the bosic skills ond know:how of
kayoking, congming, bockpocking,
climbsing, tr'.h . ofoda-couniy sk
ing nﬁ other formi of wildernes
wavel. Talls how to choowe o sofe,
remantic compsite, prepare omibro-
sal meals, hind your woy whan losi,
deal with vnespacted hosards. The
COMPLETE ide 10 exulng wn the
wrildarmeds %:lhril-htd ot §d. % #

¥i. MEDICAL ADYAMCES. MNoled
madical writes lawience Gallon de
scribes gwer 300 new medical weaor-
manty thot moy be of hnlr 1D gO— i
irgating depression, hoy tever, hood-
oches, ocee, orthrin, diobeles, wl-
cors, hoariburn, msomoio, Broost ¢an-
cer, ond hundreds af ather offlichons
This book has been pramed by leodin

medical auihorniies ]

15). THEI CHEAP BOOHK . THE quentes-
sential refsmence work on healih ond
weaalth How 16 get the most for pawr
monay in buying opplionces, sereos,
turniture, insurance, lood, clothing,
cory, . How 1o get madicol and den-
mal services FREE, obmoin mongoge
maney ¢ Iy, cut mleciric bills, plan
o family b rl. amange o kitchan far
maaimum afficienty, welect worthy
children’s books and 1oyl enjoy vaco-
Fons gn th-qn:drmg. Lowded by crificy
ond consumer crusaden goross the na-
ron. Caninbutions by ONE HUMNDRED
AMND THIRTY.THREE rop eaperts, n

TaT. THE DLTMPIC GAMES. Mogrifi-
ceEnl. owEriibe tiolic of BO yeary of
othlenc high dramo—mecorded 11 un-
forgetiable phoiogropha, nomoied by
hagrory s grootey sponiwiitens, Covers
wack, slalom, archery, footboll, bos-
baball, weightlifting, wrestling, bos-
ing, Cono@irsg. Cycling, gymnouhics,

key, swimming, skating, eic Ed-
ned by Lord Killanin, Ol gu: Carm-
N Pumrl.hadmf; LA 1|

1. HOW TO MAKE MONIT WITH-
OUT WORNKING. 34 inganious ploys.
Published ar §5.95 "M

1. TALTVWATER FilMinG. Covar
bali, wchkle, lures. seosonol migro-
Han, boohing, rrufl-n-w. wr‘f-m:ungﬁ
bay fivhing, game fishing—on bal
coaatts and all ihe brackish rivers in be-
twsan: the 51 Lowrence, Columbag,
Missiuppi, mic, Teeming wiih how-
to pictures. Published or §5.95 M

"W. TME CAREER OAME. Dnd you
know thol just preparning your job
resume on COLO paper, i of
WG (Uil plmn whille, you increcs
ouf chonoes af landing a job TEM-
O Ir's becouse your resums sionds
oust all the more. This tip jusl ane of
5 comgined in this winning

book. Youw've soen tha auvthos —a rop
exper—inbprvigwed on many TV pro-
grama. Published by Rendom House
o1 3595, now the book costs un: §1

BUCK BOOKS

1775 BROADWAY, NEW YORK CITY. NEW YORK 10019

Il snclosa §

whose numbers | have placed in the boxes below!

for tha books at 51 aach

Mame

Address

City

Sote

Zip

fead or money bo

INSTRUCTIONS: = FIll In boxes with numbers cor-
rasponding to tltles you wish to order. * PRINT
nama and address. * Add 43¢ per title for post-
oge. handling. * Minimum order: 5 books. * Ba
sure to enclose payment. * Satisfaction guaran-
. * SPECIAL BOMNUS: Order 15
books or more and WE PAY POSTAGE-HANDLING|
* You must be over 11.* Allow 3-8 weeks dellvery.
Book Boabs momlssa TM g Pend BRPMW.|
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LATEST U.S. GOV'T REPORT:

L MEMPHIS TENN.

THE COMMERCIAL APPEA

Carlton Scores Best
’ In Cigaret Tesung

king-size filter
Cares ntEr. nicotiné
R

e T
WASHINGTON (UPD) e
cigaret sold 0.2 1 d pack md.."h? 13 e

il 4 =

G

CARLTON IS LOWEST.

Today’s Carlton has even less tar than the version tested for the Government’s 1981 Report.
Despite new low tar brands introduced since-Cariton still lowest.

Box—less than 001 mg tar, 0002 mg; nicotine.

Warning: The Surgeon General Has Determined
Bon: Less than 0.01 mg, “tar; 0.002 mg, nicoting av, per cigarete by FTT maihod That Cigarette Smoking Is Dangerous 1o Your Health.
Soft Pack: 1 mg. “tar”, 0.V mg. nicoting av. per cegarene, FIC Report May 8L




