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~.the toughest boots you can buy.

“This job used to chew up boots

in 6 months, but no more! These Red
Wings have a "Supersole ' It feels

soft, like cushion crepe. But it wears like

iron— longer than any sole I've seen. *Size and

s et ; skl
And it gives a good &rip, avaiabity
even when the Hoor's ::;:: wiith

oily or wet. I've finallv
found boots tougher than
my job, and ['ve

earned ‘em. Red Wings with
‘Supersole.””

"Supersofe” Red Wings are araflable
fm many styles, i mem's sioes

G-J4, widtbs B-EEE. " Some styies
itk safety steel loes.

For feet that bave earned the best.

29
EIPAL, Rod Wing Shoe Lo, Bed Wang, M% 45060
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LETTERS
TO THE EDITCR

One man's meat . ..

In the many yvears ["ve been reading
PM, I thought it was an American
magazine. Now I'm beginning to
think it belonga to the Japanese.
Your PM Owners Report: Datsun
&10 Maxima (page 32, March "B2) pos-
itively glows with enthusiasm. But
when it comes to an American car,
you say the Cimarron is sluggish
{(PM Cwners Report: Cadillae Cim-
arron, page 86, Feb. "82), The whole
article reeks of negativiam.

In my travels, I've driven many
Japanese cars and have found them
to be uncomfortable and extremely
sluggish. On the other hand, I've
owned many excellent American
cars, some topping 100,000 miles
with only minor repairs.

If we could shut off the flood of
Japanese cars and other produects,
our recession and unemployment
would cease overnight.

PAUL TONEING
FORT WORTH, TEX.

I've never owned & foreign car
because 1 felt it was patriotic to
“Buy American.” But something
has to be done about the poor guality
and high cost of American cars.

MARYEL FELTS
MALDEN, MO,

Your editors consistently take a
pro-Japanese, anti-American view.
My friends and I think it's good busi-
ness to “Buy American.” Sell your
magazines to the Japanese.

EDWARD L. WATKINS
PONTIAC, MICH,

I was the extremely unhappy own-
erofa 1878 Chevette, the sorriest set
of wheels ever. After 16 trips to the
dealer, I turned it in for a Scirocco,
abzolutely the most satisfying auto
I've ever owned,

Why did I buy s Chevette? No
imports for me. | wanted to “Buy
American.” What a pity!

JOEL L. CLARK
TUCKER, GA.

Opinions expresaed in Owners Re-
ports are those of Americans who
muat live with the cara they've pur-
chased. No one gains by ignoring the
complaints,

65 runs, 1 error

We very much appreciated your sto-
ry on “beep baseball” for the blind
(Science Worldwide, page 8, Jan. '82),

There was just one tiny discrepancy
that has nine Albuguerque Tru-
Sighters, three Seeing Eve dogs and
the water boy upset.

Contrary to your source in Dallas,
it was the Albugquerque Tru-Sight
team, not the Dallas Bandits, that
won the World Series game by a
seore of 33 to 32,

BILL McLAIN

TELEFHONE FIONEERS OF AMERICA

ALBUQUERQUE, N.M,

Actually, it was an official in New
York who dropped the ball—but we
should have caught it. Thanks for the

assiat,

Can tanker subs survive?
Your article The fce Above, the Giant
Below (page 118, March "82) doesn’t
mention the obvious Achilles’ heel of
these submarine natural-gas tank-
ers—military vulnerability. In a
war, the huge vessels could be easily
picked off by enemy killer subs.
W. E. CHAPLINE
SAN CLEMENTE, CALIF.

We agree they'd be somewhat vul
nerable, but certainly much less so
than surface tankers or overland
pipelines, Also, the enemy would be
more intent on trying to knock out
our miszile subs.

Fun with PM's funny banks

Many thanks for your article Old.
fashioned Banks You Can Muake
(page 94, Jan 'B1), We made three of

Thres of PM's Funny-Face Man banks,
made by W. E. Bergfield and Pam Hager.

the Funny-Face Man hanks (photo,

above). Congratulations on these
great, fun-filled projects.

W. E. BERGFIELD

FAM HAGER

HANFORD, CALIF.

We're glad you fiked them. For oth-
era who may be interested, photocop-

ies of the article arve available for
£1.50 from Popular Mechanics, Box
1014, Radio City Station, New York,
N.Y. 10101,

Depends on how you count

The Sperry Univac ARTS 111A com-
puters installed at the New York
TRACON air traffic control facility
were not purchazed nine years ago,
as stated in your article Hit or Miss?
The Computers af Air Traffic Con-
tral (page 96, Dec. '81). The contract
for their procurement is dated Au-
gust 5, 1976.

The computers, while procured at
that time, represent an architecture
and processor speed fully competi-
tive with currently available state-
of-the-art systems,

DONALD R. BRUUN
SPERRY CORP.
ST. PAUL, MINN.

While the contract was, indeed,
signed six years ago, our interviews
with representatives of the FAA and
air traffic controllere indicated that
the equipment's planning and devel-
opment stages actually began at least
three years earlier.

Spokeamen for both the FAA and
PATCO fas then constituted) inde-
pendently cited “nine years” asg the
effective age of the current computer
system.

Would yvou believe? . ..
I very much enjoyed your article
High-Tech Treasure Divers Rob
Davy Jones (page 84, Feb. "82). |
must point out, however, that the
H.M.5. Edinburgh, sunk during
World War 11, was not a battle cruis-
er, as stated. She was a light cruiser
of the Southampton class.
G. DE WITT MORGAN JH.
PORTLAND, ORE.

Technically, wou're right, but
there's an intereating historical twist
to the story. The Edinburgh, along
with her sister ghip Belfast, was orig-
inally designed to carry quadruple §-
inch gun turrets, which would have
put both vessels in the battle-cruizer
class. Prototype trials were unsatis-
Jactory, however, and the design was
subsequently downgraded to mateh
the triple turrets of the Southampton
class,

In this respect, you cowld say that
the Edinburgh was a battle cruiser
"modified” ns a Southampton-cless
tight cruiser, ™
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Ifyou szl-n Cut lt It iak_es SDtT‘lE ;nighrf sp']e{fiai quatllities
: th to make it on the farm. It takes toughness.
h On C am.l)_ Rel%bility. tJ;,lnc! exlipaelrjgncg. o Joh
s € put these gualities into every john
you Ca-n CUt lt m Deere lawn tractor we make. So you'll find

tl,l . a heavy duty front axle with ball bearings.
C Clt y. A synchro balanced, enclosed engine
‘ ‘ that runs quiet and smooth. A shift-on-

the-gﬂ five-speed transmission or hydrostatic drive.

And a 6Y%-bushel rear grass collector designed to use plastic trash bags for
fast, easy cleanup.

Now, we can't say a John Deere costs less. But we can say it's built right to
last longer. And in the end, that’s —
what separates those that can cut - Nothing RunsLikeaDeere | 3=

= L
ti ﬁﬂm thﬂse tha: can t‘" P rearest desde of Do Frew Boloes, el SO0L8 729135 padl frew
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PVIEXAMINES PRODUCTS AND SERVICES

Cutting up

For a high-quality paper cutter
that’s built to last, look at Dahle Pre-
mium Cutters. Available in three
sizes (12-in. for §45, 15-in. for $68 and
18-in. for $00), each has a plastic lam-
inate surface, self-sharpening blade,
transparent paper clamp and safety

Ssif-sharpening bisde operates smoothly
and |s sdjusted sasily 1o desired tension.
shield, and a ruler calibrated in both
inches and centimeters. Sold in art
and department stores, they're

made by Dahle U.5.A., 6 Benson Rd.,
Oxford, Conn. 06483.—H.W.

Sure-grip toolboard

This sturdy tool organizer, dubbed
Lockpanel, consists of 20-gauge
ateal Iperﬁ:mted panels and fool-

proof tool holders. Iinstalled the one
shown in my shop and it isupto stay.
Best feature: Both tools and fix-
tures stay put. Available in 24x24,
18x 36 and 24 x 4B-in. sizes for $22,
$24 and $41, respectively. From
Lockpanel Systems Inc., 86 Elinor
Ave., Akron, Ohio 44305. Write for
catalog before ordering.—H.W.

New stud finder

The Stud Sensor represents a new
concept for finding framing mem-
bers inside walls: [t electronically

New stesl panal holds heavy shop tools
without the brackets bending or pulling out.

To locate stud or jolst, move sansor over
wall or celling surface untll buld lights.

measures the change in the density
of wall materials. When it passes
across a stud or joist behind plaster
or dry wall, it lights up. One great
advantage of this tool over the mag-
netic type of stud finder is that the
Sensor will precisely indicate both
sides of any framing member, not

. . L
e e —

Unit detects actual wood framing members,
not just naile like magnetic stud finders.

Sensor ls of high-impact plastic, weighs §
ounces, s powered by m S-volt battery.

just the position of & nail which may
or may not be centered. The tool
costs $19.95 plus shipping and is
available from the maker: Zircon
International Inc., 4756 Vandell Way,
Campbell, Calif. 95008.—S.W.

IF }'IDH'UQ Comeg across & now Pfﬂd&l‘ﬂf wilth
some special features, laf us know aboutl it
Weita to PM Workbench, Popular Machan-
ics, 224 Wast 57th St. Mew York, MY, TO0T8.
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P “l get Pennzonl j)rotectlon m\
e in all my cars.

“Driving the Pennzoil Chaparral
for the past two years has
made a Pennzoil believer out of

me. A national championship,

a win at Indy and thousands
of race miles and never an oil-

"*“rES GM@E

: Cluality in every exl.ru mlle

related problem. Pennzoil
proved itself to me on the track,
S0 now it goes into every car

| own. Protection and Pennmil
Get 'em together in your car,”

@“ﬂﬁ*@




THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO PRODUCTS

Miserly metering

Motorhome owners, high-perfor-
mance-car drivers and boat owners
looking for better fuel efficiency
may be interested in Vondee Perfor-
mance Enterprizse’s “MotrTrim.”
Thia product lets you alternate be-
tween two sets of jets on modular-
designed, Holley four-barrel carbs,
while driving. The Vondee Motr-
Trim medule bolts between the Hol-
ley's fuel bowl and carburetor throt-
tle body. The module offers two dif-
ferent main jet circuits to allow

Bolt-on module with jets lets you switch to
lsaner fuel mixiure from the cockpit.

leaner or richer jetting on demand.
A control arm built into the top of
the MotrTrim module may be
awitched via cable from inside the
vehicle.

All tools for changing the jets, gas-
kets, instructions and mounting
hardware are included in the kit,
which is $139.

Vondee Performance is at 23136

Mariposa Awve., Torrance, Calif.
90502.—Joel Breawlt
Portable air

I've always dreaded the flat-late-at-
night routine. Gold Eagle Co. makes

Emergency tire sealant and comprassad alr
in & can pumps your flat to 15-20 psl

the aerosol Air and Repair tire infla-
tor and sealant for just such prob-
lems.

The 12-ounce can expels sufficient
sealant to take care of small pune-
tures and enough air to inflate the
tire to 15 to 20 p.s.i., so that you can
make it home or tothe next gas sta-
tion.

Remember: This product doez not
make a permanent repair.

Air and Repair costs $2.95 at most
automotive stores. The Gold Eagle
Co. iz located at 1872 North Cly-
bourne Ave., Chicago, 11l 80614.

—Joel Breault

Lock scratch guards

After years of locking and unlocking
your car door, chances are the paint
around the door lock is chipped. Cus-
tom-Line Automotive manufactures
& product called Lock Serateh
Guard. Each guard features an au-
tomotive logo, black accent stripe, a

Adhesive-backed, plastic guards prevent
paint chipping around your door locks.

plastic-coated seratch-resistant fin-
ish and adhesive back for easy
installation on most cars and small
trucks. All you do is peel the guards
off the blister-packed display card
and apply directly to the car door. A
set of two is 26.95. Custom-Line
Automotive also handles other
items such as decorative exterior
door handle trim, wheel trim for
hubcaps and auto-body trim. A cata-
log is available for $1. Write the firm
at Box 8459, Columbus, Ohio
43201.—Soel Breault

Coverup

If you've got brushed velour seat
covers in your car, ot if your old seat
covers are gelting a bit threadbare,
Classical Jam's Sest Sox may be for
you. Seat Sox have a 100-percent-
cotton terry cloth on the face and a

bieaching and day-to-day wear and tear.

nylon fiber back. The covers are
designed to slip over existing seats
and have drawstrings for a snug fit
on high back buckets, standard
height buckets and the lower, old
VW.sized seats. They retail for
$44.95 per set,

Classical Jam is at 117 Riverside
Ave.,, Unit F, Newport, Calif
92663.—Joel Breault

Stereo fakery

I found a simple way to make my car
stereo look undesirable to crocks.
It's called the Incognito Car Stereo
Disguisge kit from Caltex. The idea is
to cover your car radio's Aashy
knobs and lights with this plain plas-

e

Phony faceplate and knobs make expen-
sive stereo system look like & cheap one.

tic replica. The plastic cover, a black
faceplate and standard knobs make
up the kit, which lists for $§12.95. 1
found the Incognito in a CB and ste-
reo shop. The address for Caltex is
Box 4356, Sun Yalley, Calif. 91352,
—Joel Breault
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Everybody tHlkH ahnut qU'lIlt‘l.' Ford
people make it happen.

Take our attention to craftsman-
ship, for example. There are still some
things that the human hand can do
better than a machine, like the final
polishing of a die. A detail which can
take from 40 to 120 work hours, and is
done so that the sheet metal in doors
and body panels is not blemished
during the stamping process.

Peter Collins
Tool & Die Makey
Cleveland, Ohio Stampinge Plant

Seal bel HH‘H.T.-"F Ve

Buckle up

Thisdedicationto qualit.yntFord
Motor Company is paying off. Latest

results show a 48% average improve-
ment in quality over 1980 models
as reported by new car owners.

Visit a Ford or Lincoln-Mercury

dealer and take a close look at what total Ford

Mercury
Lincoln
Ford Trucks
Ford Tractors

employee, management, union and
supplier involvernent can achieve.

At Ford Motor Company,
QualityisJob 1!




SCIENCE WORLDWIDE

n a world of atom smashers and
deep-space telescopes, scientists
still use a time-honored standby to
communicate hot news—they hold a
meeting. There was plenty to com-
municate at the annual American
Association for the Advancement of
Science (AAAS) meeting, held earli-
er this year in Washington, D.C.
Some of the highlights follow,

holding facility, There, specially de-
signed canisters would be stored in
chambers which would hold the radi-
ation for thousands of yvears.

Other waste disposal methods, in-
cluding deep-sea and deep-space
dumping of nuclear fuel, have been
proposed. But there's ecological op-
position to the sea dumping and
opponents say space dumping would

WASTE HANDUING

[

CANISTER Pl
UNLOADING, X il g
T _ '-:;, Y
| S
Y .‘J"./

EXCAVATED ROCK

Speclally designed nuclear waste canisiers would be stored one-half mile below badrock.

Down in the (nuke) dumps

An estimated 100 million pounds
of spent nuclear fuel, the product of
mostly military and some commer-
cial uses, iz currently packed in
metallic containers that are sub-
merged in deep-water tanks
throughout the nation.

Nuclear waste, criticz point out,
poses a major threat to the environ-
ment, because the containers that
heold it will deteriorate long before
the radioactive matter loses its
health-threatening potency.

It could be reprocessed for use in
special reactors, but the reprocessed
fuel could coneceivably become diver-
ted to a foreign government that
wants to manufacture atomic weap-
ons.

However, Department of Energy
seientists are studying several prac-
tical disposal techniques. The most
promising seems to be the creation
of a national underground nuclear-
waste repository.

The site would be located on a 400-
acre reserve above a solid forma-
tion—probably bedded rock salt, A
shaft about 2,000 to 4,000 feet below
the surface would shield a 2,000-acre

be expensive and possibly danger-
ous if & waste canister re-entered
Earth's atmosphere accidentally.

Surf's up

The sun's core temperature is mil-
lions of degrees Fahrenheit, while
the surface is in the thousands, But
the temperature rises to over one
million in the bright corona that sur-
rounds the solar surface. Now, a
University of Arizona research
team thinks it may know why.

The team, with help from the Sac-
ramento Peak Observatory in New
Mexico, has dizcovered “gravity
waves" that ripple through the zun
at about 4,500 mph. The waves are
detected by a shimmering of the
solar spectrum—the rainbow of
light zeen through a prism pointed
at the sun. The waves may explain
the ups and downs of solar tempera-
tures: More heal iz generated as
gravity creates wave peaks.

On the map

By the end of this year, U.5. geo-
logical-survey aireraft will have
flown over 20 states at 40,000 feet to
et high-resolution photos. These

will become maps with scales of one
inch for each %0 of & mile.

The project, started in 1980, is
scheduled to conclude in 1986, when
the federal government will have its
most detailed map ever of the entire
nation. It will be used for everything
from planning-and-zoning surveys
to wetlands classification.

Science as child’s play

Science policy makers are worried
about the future supply of scientists
in America, because children are
showing less interest in math and
science. The National Council of
Teachers of Mathematics used the
AAAS meeting to call for a national
school math agenda, including a
shift in elementary math education
from drills to problem solving.

Meanwhile, a researcher at Lon-
don's Royal College of Art, not
present at the AAAS meeting, has
originated a way to teach geometry

Play box scquaints child with geometry.

at the lowest grade levels. Jim San-
hu has designed rectangular boxes
covered with sliding tops that con-
tain variously arranged shapes.
These are used to provide kindergar-
ten children with an early introdue-
tion to geometric forms. . ]
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only oneway ‘
to play it...

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




NO. 1IN A SERIES

GUARDING
MILITARY
EXPERIENCE

EXTRA INCOME

If you have experience in
branch of the Armed Forces, you have
the chance to earn good extra income
while you hold one of the most impor-
tant jobs in America. In an Army
National Guard unit close to home.

Take income. In the Army National
Guard, the work you've put into military
service can really go to work for you.
For instance, if you left as an E-4 with
three years ence, you can earm
over 51500 a year. Asan E-5 with 6

experience, over 5§1700. And, if
you have a critical skill you may also
qualify for a cash bonus. To see exactly
how far your rank and rience can
take you, check out the chart below.
PER YEAR [ Inciuding]

Annual Training

E-3with

I+ years 51375.68
3+ years 142734
E-a with

J+ years 1519.92
4+ years 1630.17
E-5 with

I¥ years 1687.11
6+ years 1789.80

Plus, a part-time job in the Army

Mational Guard fits in well with your
current lifestyle. Because all it takes is
two days a month of your time, along
with 15 days annual training. And, in
the Guard, you're serving close to home,
helping the people in your community
and state when natural disasters or
emergencies occur.
ra income that's important 1o
you, in a job that's important to your
community. It's just one reason to Guard
“}ur military experience in the Army
ational Guard,

To learn about other reasons- from
benefits 1o new skills- contact your local
Guard recruiter, or call toll-free

800-638-7600,

*In Hawaii: 737-5255; Puero Rica: 7234 L50; Virgin
Istands |51 Croie) 773-6438; Maryland: 728 zin
Alagka consult local phone direciory

The Guard is
America at its best.

NATIONAL
GUARD
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nexpected side benefits some-
times brighten the lives of writ-
ers preparing articles for printing.
Technology Editor Robin Nelson,
for instance, came up with a spectac-
ular 33-pound weight loss while re-
searching exercise machines (page
91) over the past year. He reports: “I
sort of evolved my own three-pronged
attack on gross personal unfitness by
running, swimming and lifting
weights (barbells and a Universal
weight machine) while trying not to
overdo any single regimen.
“Yes, | feel better,” he adds. “But if
I did it again, ["d buy 8 home machine,
Making public appearances among
the fit while in the labby neophyte
atage is almost too embarrassing to
tolerate.”

Robin Nelson pressed his way to
more muscle and fewer pounds.

Dennis Eskow tried Biglool ‘82:
“A bit on the astringent side.”

Unembarrassed by puns, Science Editor
Dennis Eskow staked out his perk: “One
of the fruits of covering wine technology
is wine tasting.” So, for the sake of a sto-
ry {page 102), Dennis sipped Bigfoot
1832, a white Riesling created by a Cor-
nell University researcher. “Bigfoot,
with its somewhat astringent character,
didn't win high grades, despite its aca-
demic origin,” he concluded,

.+ . And Auto Editor Tony Assenza sleeps
better since his alarm system proved it
can protect PM’'s Dream Garage (page
126). Awakened by a bedside beeper at
3:30 a.m., he called police to rout a gang
of would-be burglars. “That alarm is just
the first line of defense; no way can they
get in," Tony maintains. Such confi-
dence! We can all sleep better. P

Tony Assenza dreamed on garage fioor, made it all come true—and folled burglars.




New from NRI!
The first at-home fraining in
videocassette recorder repair

with exclusive videotq

includes RCA state-of-the-art
YCR, NRI Action Video lessons,
plus full training in color TV
and audio repair.

Mow, you can leamn the hottest, most
wanted skill in home entertainment elec-
tronics. .. servicing and repairing video-
cassette recorders and video disc players.
Well over 2 million units have already been
sold and the demand is just starting! Already,
qualified VCR technicians are in short sup-
ply... people are waiting up to a month for
VCR repair. Good jobs at good pay are
going begging,

Specialized

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

You can get specialized audio exper-
ience as you build your own AM/FM stereo
system complete with speakers. Or gain
real bench experience with hands-on TV
training as you build a 25" (diagonal)

i le color

fully-computerized, programmab
TV and professional test instruments. Or
train with your own RCA videocassette

Learn as yon work with equipment
you keep.

recorder and NRI's exclusive Action
Video servicing lessons on videotape,

State-of-the-Art YCR

This modern VCR features
high-technology design with elec-
tronic pushbutton tning, re-
muote control, three recording
speeds with up to &-hour
capacity, high-speed visual
search, buill-in clock/timer,
memory rewind and audio
dubbing capahility
It's yours 1o keep,

as part of your training. = .
You'll notonlv use itto W=
learn operation and servicing techniques,
but to play the absorbing NRI Action Video
lessons that come as part of your specialized
training. In word and picture, vou'll learn
theory, construction, and service procedures,
see them explained in graphic closeups.

Learn at Home
at Your Convenience
No need to quit your job or tie up
vour evenings at night school. NRI comes
to vou. You are a class of one, getting both
theory and practical hands-on training
backed up by our staff of experienced
educators.
NRI the Pro’s Choice
More than 67 years and a million
and a half students later,
NRI is still the first
choice in home-study
schools. A national

pLAEERNE
LA

-,

d lessons.

and easily, Only NRI offers such complete
training with so many timely options for
specialized bench experience.

Send or Phone for

Free Catalog Today

Phone right now using our TOLL-

FREE number 1-800-323-1717 at no ex-
pense to you. Or simply mail our coupon
for vour free copy of our 100-page look into
vour future, Our big 4-color catalog will
show you all the equipment, describe each
lesson in detail, and tell you about other
career opportunities in Microcomputers,
Electronic Design and more. 1f coupon
is missing, write to NRI Schools, 3939
Wisconsin Avenue, Washingion, DC 20016,

MAIL COUPON OR PHONE TOLL-FREE 1-800-323-1717
Ask for Operator 52 (In linois, phone 1-B00-742-8881)

NRI SCHOOLS :
| . . 4}l career courses
sy tscesil | IR et .
TV repairmen shows that | o)1\ 3930 Wisconsin Avenue £ ek ol
mare than half have had | 5 a! g Fashingon, DC 6 o
home-study training, I  Hill B give you lomorrow.
and AP them, i's I mmﬁﬁ“&m Dﬁﬂ‘i‘ﬂf O Indusmal Ekectronics
NRI 4 10 1 over any O Golor T, Audio, and Vides System 1 Rasic Fletronics
- U 6 RO - L %o
f EF) o by
That's because | Microcamguaters B 0 Autoenative Servicing

vou can't beat the train-
ing and value. Only NRI | g Digital Electronics
combines exclusive fast- i
track training techniques
with modern state-of-

| O Electronics Design Technology

Comminications Electromics = FCC License
* Mohile OB » Aircraft + Marine

1 Auso Air Conditianing
00 Air Conditioning, Heting.

, & Salar Technology
[ Building Canstraction

l Name

the-art equipment to

{Please Print) ™

give you the skills you | S
need for success quickly |

ity Seate Tl
setedited by

‘wrrrdiing Commisshah of the Scibvoi Home Studs Comiticil



TO COLLECT ... TO ENJOY ... TO DISPLAY IN YOUR HOME

The Ducks of North America

William ]. Koelpin, dean of American

wood carvers, creates a definitive collection

of hand-painted miniatures —the first ever to
portray every species of duck in North America.

Thirty-six intricately detailed miniatures
in all —available by subscription only.

Hand-painted duck decoys have a beauty and
fascination all their own. Crafted according to
traditional skills passed down from generation to
generation, decoys today are admired and sought after
by collectors as unique expressions of American folk
art. Yet never has there been a collection portraying all
the species of North America’s ducks—until now.

For now, the dean of American wood carvers,
William |. Koelpin, has accepted a commission from
The Franklin Gallery to create just such a collection. A
collection of miniature decoys portraying all of the 36
different kinds of wild ducks native to North America.
Each decoy will be superbly detailed—hand-painted
in its full natural colors. Together, they will form an
unprecedented display of sporting art in a uniquely
American collecting tradition.

Classics—by an acknowledged master

The art of William |. “Bill” Koelpin
has won numerous awards and can
be seen in major museums and
private collections throughout the
country. In 1974, Koelpin was
chosen “Best in World” at the World
Championship Wild Fowl Carving
Competition in Salisbury, Maryland.
He has been named "Master of the
Guild” by the International Wood Carving Guild. And
our nation’s most prestigious wildlife museum —the
Lehigh-Yawkey-Woodson Art Museum in Wausau,
Wisconsin—has called him “one of America’s

premier artists.”

Bill Koelpin's enormous talent—his artistic
mastery, his accuracy and complete authenticity —
will be in evidence throughout The Ducks of North
America Miniature Decoy Collection.

Working directly in miniature, he has hand-carved
an original master for each species of duck. From
these master models, expert craftsmen take special
molds, so incredibly detailed that they capture every
line and curve of the sculptor’s art. Each decoy in the
collection is then crafted from these molds in a blend
of resins and wood to create a perfect miniature. A

work so lifelike, in every respect, that you will
actually be able to see the atfitude of the bird . . . the
texture of its wing plumage ... and the true-to-scale
proportion of each species—from the majestic Mallard
and King Eider to the compact Surf Scoter.

The rich colors and shadings of nature

To add to the life-like realism of the collection, each
miniature decoy is then individually hand-painted in
as many as twelve colors. These colors are carefully
chosen and painstakingly applied to accurately define
the rich hues and subtle shadings found in nature.

The iridescent green hood of the Mallard, for
example. The steel-blue head and muted speckled
breast of the Blue-winged Teal. And the brilliant
plumage of the Wood Duck —a rainbow of purple,
green, burgundy and bronze.
Indeed, this individual hand
painting of each miniature is
the only way to achieve the
authenticity that distinguishes
the most desirable decoys.
The result of all this




Miniature Decoy Collection

meticulous craftsmanship is a collection of 36
miniature decoys that represents a truly remarkable
achievement. For each one is faithful to nature.
Crafted with the precision and detail that would do
credit to a full-size decoy—in a miniature that rests
comfortably in the palm of your hand.

To complete the presentation, the base of each
decoy will bear the signature of William J. Koelpin,
together with the name of the waterfow] portrayed.
And each decoy will be accompanied by a specially
written commentary, describing the duck, its seasonal
markings and its habitat. F"' _

A dramatic display to
showcase the collection
So that these superb
hand-painted miniatures
may be displayed to their
best advantage, a
handsome display rack
will be included as part of
the collection.

This fine hardwood rack [

will provide a dramatic accent for

the walls of a study, den or office. [ts design allows
ample room for the collection to be arranged in any of
several ways.

Enter your subscription by June 30th

The Ducks of North America Miniature Decoy
Collection will be crafted exclusively for subscribers.
It is available only by direct subscription from The
Franklin Gallery. It will not be sold through stores.

If you appreciate the beauty of nature’s most
spectacular waterfowl . . . and its expression in the
uniquely American tradition of finely crafted decoys
... this collection of hand-painted miniatures will
provide you with rich and lasting satisfaction.

To subscribe, please reply by June 30, 1982.

: MALLARD ~
Hrh— »

Decoys, st left, shown reduced. Average bength is 3 inches,
The base of each decoy will bear the name of the species portrayed, the
signature of the artist, and the copyright of The Franklin Gallery.

e = &

The Ducks of North America

MINIATURE DECOY COLLECTION
Please mail by June 30, 1982

The Franklin Gallery
Franklin Center, Pennsylvania 19091
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! Miniature Decoy Collection by William ]. Koelpin, consisting |
i of 36 hand-painted miniature decays, to be issued tome at |
1 the rate of one per month. i
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i for the entire collection. The hardwood display rack will be |
I |
] L]
i 1
i 1
: :
3 |
! i
1 i
1 i
‘ i
' L]
! i
! [
! i
! i
: i
! i
! i
! I

sent to me at no additional m\:—%
I need send no money now: | be billed for each decoy in

advance of its shipment,

“Plus my state tles hox anad
§1. fior shipmimg ard handling
i t
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Mrs.
Miss
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City, State, Zip
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EDDIE’S FOLLY T-SHIRT

Right now I'm having to eat my words
because | told my partner that his new
T-shirt would never sell. | was wrong.
You can read for yoursell whal it
says. . black shirt with white lettering.
It's 50% cotton-50% polyester, and
we think you'll have some fun wearing
it around. Order S, M, L and XL. $7.50
delivered.

Send chech, money order or use American Expreas,
Yisn on MasterCard, cloding 3l aumbers and
signalure, (Add 6% sales tax lor TH delevery | For a
codor catabog full of old Tennessee dems and lach
Damers memorstulia, wend 51 00 fo The shove ag
dress Tennessee residents call 6157597184

Flease send me your new. lully diustratect
112 page 1982 calalog. | enclose 51.00 (lor

third class post-
age) or 5200 (lor
tirsl clas postoge )
Depl DB
21801 Inclustrial Blvd
Rogers. MN 55374

—
m%_,l

Sure-footed and swift

Turbocharged, 4wd Audi Quattro GT hits 0 to 80 mph In 7.5 seconds, 128-mph top speed.

Let's hear it for those enthusiasts
who willingly pay the price of super-
lative performance and make the
world 20 much mare interesting. In
the world of cars, appreciative driv-
ers will put down zbout $38,000 each
for all the Quattros Audi can make
this year—about 500 of them. After
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Quattro’s full-time 4wd |s powered by 158
hp, sohe, fuel-injected, turbocharged Five,

a year of rallying in Europe, the
four-wheel-drive racer has gone into
limited production. It will hit our
streets this month. Its full-time 4wd
isn’t meant for the dirt. It should
make the Quattre nothing short of
the ultimate road car—{fast and safe
under any road conditions. We're
going to try our darndest to hang
out the tail, and we'll have a full
report soon,

Back on the track

If you came of age—driving age,
that is—in the "30s, you probably
wished that whatever you were driv-
ing was a Jag. That was a glorious

Jaguar GTF car, shown In one-quarier
scale model, s made for endurance racing.

decade for Jaguars, with one win
after another. They made a tea par-
ty of LeMans, winning in '51, '53, '55,
56 and "57. Whoops, getting nostal-
gie.

It's this vear, 1982, that the mod-
ern-day Jaguar chaps want to be a
glorious one. They're going racing
again with a new VI1Z-powered,
Grand Touring Prototype (GTP) car,
designed for endurance racing. Jag-
uar Rover Triumph Inec. considers
1982 a development year for the new
racer which will be campaigned by
Bob Tullius. The Camel GT series of
the International Motor Sports

Assn, (IMSA) is home base for the
V12, but we could see it at LeMans

¥i2 Jeg, pure racing car in 1,000-kilogram
GTP clags of IMSA, is good for 230 mph.

next month if all goes well—and go
well we hope it does.

Indy 500: If it’s May, it must be
time for all good race fans’ pilgrim-
age to Indiana. The 66th running of
the 500-mile classic at the Indianap-
olis Motor Speedway is set for May

BYB LL .
HARTHORD




30. We hope there's a elear-cut win-
ner this year! This yvear's pace ear is
Chevy's Z28 Camaro, specially pre-
pared in silver and blue. Even if you
don't see it at Indy, you'll cateh it at
dealerships, where commemorative
editions will be on sale.

Camaro will pace this month's Indy 500.

There's another special version of |
the Camaro, the Z28-E, which is Gen- |
eral Motors' first model to be pre-
pared exclusively for sale overseas.
It'll have a realistic speedometer (in-
stead of our 85-mph would-be gover.
nor) that tops out at 240 kilometers
per hour.

Off-road Championship Gran Prix:
Mickey Thompson's got a new venue
for his off-road series (see How They
Bring Baja To The 50-Yard Line,
page B0, Aug. 'B1). They'll be rolling
at the Los Angeles County Fair-
grounds May 23 and July 11.

On the pole

Here's some input to help you with
you new-car buying decision, or just
to help you stay out in front of the
pack.

Nissan: For the first time, Nissan
i8 offering an automatic transmis-
sion on its front-wheel-drive cars.
Stanzas and 310 GX models get the

Celica GT-§ for 'B2 gets Supra handling.

option, which will cost you $280.

Toyota: Celica gets n GT-5 package
for 82, which makes the economical
four-cyvlinder handle like its dohe,
gix-cylinder big brother, the Supra.

European delivery: Don't overlook
the fact that many import car man-
ufacturers offer good deals on Euro-
pean delivery of a new car—enough
to finance that vacation abroad. Top
savings on a Saab, for example, is
%2660 for the 900 Turbo. On Mer-
cedes-Benz's 30080 you can net a
winderbar $6,221: If yvou journey to
Stuttgart, you can pick up your car
for $30,609 instead of $36,830. Nice
work if you can get it, )

I never knew

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

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

Thats the reaction that's made Make sure the rum is from
Puerto Rican gold rum one of the Puerto Rico.
most popular and fastest growing li- Great rum has been made in
quors in America today. Puerto Rico for almost five centuries.

Either on the rocks, or witha dash  Qur specizlized skills and dedication
of soda or your favorite mixer, gold  result in rums of exceptional dryness
rum is a smooth aleranve to blends, and purity No wonder over
bourbons, Canadians —even scotch.  88% of the rum sold in this

Try the delicious gold rums of country is Puerto Rican.
Puerwo Rico. The firstsip will amaze  RUIMS OF PUERTO RICO
you. The second will convert you. Aged for smuothness and waste.

For Iress “Rlumes of Puarto Ficn” metipes, wiils Pueno Rican Hums,
Ceapt PW-2,1 200 Avanua of the Amancas MY N Y 10104 £1598) Governmend of Puario Rco
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Pall Mall Light 100's.
T Athird less tar
~ . than the leading
= ¥ ¢ ﬁhﬁr king, and
'+ still great taste.

Warning: The Surgeon General Has Determined
| That Cigarette Smoking |s Dangerous 10 Your Health.




Don’t write off alcohol

Last month, mention was made
that can be run on aleohol, as well as on I.l;.'lmli:ll' or
diesel fuel (A Burni-Out Case. page 206) and a rross-
country trip in an aleohol-fucled car (Eight Davs On
Stmight Alcohol, page 89). People who equate the well-
|::uh||um| cullapse of the Gasobol-marketing complex, as
a result of the world oil surplus. with the final demise
of aleohol as a fuel are wrong,

As energy costs continue o rise. the outlook for any
number of II",{'I’IH'E:’]H?"!! as substitutes for or :-upplvmrnt:-
I Conve :munal p-el,mflrum hased fuels can HIII_'L el Lietter.
But when the msoline crunch was at its peak several
years ago, the wish on the ]mﬂ of practically everyone
l.'ha:l! aleohol conld somehow quic H\. he mustered as a no-
strain. no-pain replacement resulted in two specifie areas
of widespread misinformation: First. you were going o he
able to whip it up in your back yard. eliminating OPEC
and service stations in one fell swoop: second. with a
few minor adjustments, today’s automobiles would take 1o
alechol like cats w cream.

of a mmltifuel rugine

Recemt n.-ading on aleohol: Most literature on aleohol
fuels ends 1o overstate the immediate el icalities and
understate possible problems. The following are not en-
tirely excepted. but are mod overall intnuductions: Fuel
Alcohol—Hme 0 Make Te, How o Use I, I:-:.' James R
Ross (St Martin's Press), and The Aleohol Fuel Book.
by Rodger and Virginia Seratt { Box 1201, Fayetteville, Ark.
7"'?“[]

As many people have found oul, it just isn1 so. The
econvmical production of anhydrous (200 proof) ethyl
aleohol by distillation is far from simple: one company.
Archer Daniels Midland. holds the lion's share of the in-
dustrial market and 15 not threatened |'nr b k-wr-r] T
tion=. PM J‘H't'nlh. visited a -sln.i"rr-u.all' rue*I aleohol
distillation plant run by Smith Bowman Co. in nerthern
Virginia. For decades the company has made a bourbon-
connuisseurs whiskey under the Yirginia Gentleman
brand. The production of anhydrous fuel aleohol, however,
while involving the same raw materials, added eritical
steps to the distillation process that require microprocessor
control. Much of the output comes from “finishing™ lower-
proof alcohols bought from yet smaller producers—who
are ﬂimplj.' not able to achieve the final 10 w 20 dt-gn'l.-:-'
of proof {eliminating the water) with limited, small-scale
equipment. In other words, it 1akes nearly as much extra
know-how, technology and resources to get ethanol from
190 to 200 proof as it does to make a good bourbon in
the first place.

As far as antomotive performance poes, the Brazilian

experience 1= often eited as both a Iril]mll'h and a dis-
aster, [10s true that the couniry converted more than a third
of it automotive population 1o run on aleohol in less than
five years. Its also true that |n'rfnrn‘|.'|||w' and maintenance
problems have acerved well out of proportion o what
wis anticipated. Pare aleohol s cormmive and will not

readily vaporize at under 65 F These facts must be taken
into aecount by anyone who expects to run aleahol long-
term through a conventional carburetor (with larger jetz)
atiel who will have to start the car in cold weather

The Brazilians are not ||:u'kin;1 awav: comnmercial aleo-
hol-powered auto and truck fleets are ttrn*rllillg. with god

resalts in the United States, lmmﬂnh im California. Gaso-
hal is =il |u'illg_, sild in most Midwestern and Western
states: a methanol-based variant calle] Peirohaol i also
being tried at blends up w 12 percent fat which point some
car manufacturers dont recommend ), Here amd there,
1w |I'l‘I'I.I!Iil:|ul-'!i amdl matenials ane In-iug upp'riwl wliich
show promise of overcoming the adverse sule-effects of
H’ll‘&i;_’]it aleohal fuels,

It is as an ectane-booster that aleohol shows the most
immediate ntlhh There are |1||nl\ of American cars
knocking. pinging and dieseling on low-uctane msolines
these davs, Some motorists blend their own aleohol, in

very small amonnts. right inte gasolime aned find the
knucking stops. A La Jolla. Calif., firm. DDA, Smith En-

{Plgase hwn o page 24)
h‘. ;

Smith Bowman dislillery:
From bourbon to athanol
with computerized process
controls requirad for the
highar fraction.

Alco-Charge unit: Looking

for ways bo boost low-octane
gasoline, it injects alcohol vapor
directly into the carburetor,
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gineering (Box 301, i= bringing out a device called Aleo-
Charge that feeds minute quantities of aleohol vapor di-
rectly inte the carburetor (at normal engine operating
temperatures). 1t sells for 3100 postpaid. amd can Ine
mounted with a single serew,

With advaneed It*l'hmllngirs- such as genebie engineering
being applied 1o fermentation. the economics of aleohol
fuel van only improve. In one way or another. s here
Tin FulH_\'.—HI'J-'H'-N Nelson

Viking, go home

For o good deol of his odult life, Robert Asp of Moorhead,
Minn., hod one obsession: He dreamed of building a replico of
an |th-century Viking longship on Loke Superior, then soiling
it to Morway and bock. thereby odding credibilty to the idea
that Morsemen could hove trovelled as for as our upper Midwest
centuries before Columbus

Asp began working on such a vessel in 1971, bul he died of
leukemia two years ago. His family and a group of friends rollied
to continue the project. The shap, named the Hemkomst [“Home-
coming™) will saud from Duluth in May for Norwey In 1983, o
return voyage 15 plonned, but as of now underfunded. & crew of
12 will man the open vessel. The proect was alforded nonprofit
foundarion status lost year: 1ox-deductible contributions can be
sent to Higmkomst Viking Inc, Box 127, Moarhead, Minn. 56560,

Replica of 11th-cen-
tury Viking ship tests
3ails and gear on Lake
Suparior.

Ship's toraioot show-
I Ing elaborate and

| painztaking datail ol
| lapped planking.
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Solartary confinement

Camera at hand, PM reader Charles King of Milpitas,
Calif., advanced through the jungle near Karnchana-
buri, Thailand, and came upon a teapot hanging from
4 bamboo pole over a reflecting paraboloid. The site is
on the banks of the River Kwai where, 40 years ago,
solar energy was employed in less palatable ways.

Saving energy—it adds up

With all the admonishments 10 save energy in every way
you can, you someatimes get to the point whare, like an
overpumshed child, you dont believe you can do anything
right. In case you're looking for a little positive reinforce-
ment, consider the fact that oil imports in the year 1980 are
now projected at 1.3 milifon fewer barrels per day than they
ware in 1980

The figures come from the economics braintrust at
Conoco, one of the major oil companies that puls a lot of
stock in its forecasling ability —and tends mora than some
others to make the data public. Even by the vear 2 000, says
Conoco, oil imports. at 5.8 million barrels per day, will =till
be less than the 6.2 milhon figure notched in 1980 {1981's
daily total is estimated al 52 million. &8 drop of & million
barrels per day in cne year)

Automobile downsizing, more efficient home heating and
insulation and other energy-saving technology will account
for much of the savings, but so will the wrn 1o other energy
SOUrces. primarily coal

Interaatingly, Conoco aees world oil prices rising no
faster than general inflation rates for the next several years
—as the sharp decling in US. impart requiremeants sets in
As that decline bottoms out about eight years ahead, how-
ever, oil prices will begin 1o run 2 10 3 percent above in-
flation annuailly

Cur pre-embargo demand for ail in the Unitad States was
increasing at an average 4 percent annual rate; since tha
embargo. we've reduced it dramatically, and it should aver-
age about 1.5 percent per year through the end of the
century

So take time oul for congratulations, but remember that
the projections all assume were going o keap on finding
new ways 10 save anergy.
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 THE PRICE OF POWER

HAS JUST

We've just trimmed the
price of the Cutter, our most
powerful electric nylon'line”
trimmer.

From March 1 to June
30, 1982, Black & Decker is
offering a $10 rebate on the
12-inch Cutter, And a $7.
rebate on the 10-inch model.

But the price of the
Cutter isn't the only thing that
will impress yvou. There's our
special feeding system. Just
the touch of a button keeps
the line at its most powerful
cutting length.

So go see your dealer for
details. the price of
power has never been easier
to pay.
$10 ofl model 8355; $7 off model 8251.
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ALL OUTDOORS

Survival signal

Omne of the best zignaling devices if
you're in trouble is the flare pistol.
Fire a bright rocket high in the shky
any day or night—except July 4th—
and there's a good chance vou'll
attract attention and aid. Ever since
naval ordnance expert EW. Very
invented it in the late 1800s, this
pyrotechnie pistol has been shooting
up balls of fire to call for help arcund
the world,

It's known as a “Very pistol” to a
few million armed service veterans,
but ig it also a “firearm”? In 1981,
when Coast Guard regulations
started requiring approved wvisual
distreas signals aboard all boats on
Great Lakes and coastal waters at
night and any craft over 18 feet dur-
ing the day, many boatmen won-
dered if playing it safe was going to
get them in trouble. While a flare
gun has been used on occasion to
scare off marauders, it isn't de-
signed as 8 deadly weapon. Shotgun
ghells can't be chambered in it, and
anyone trying to fit them is looking
for trouble and a possible explosion
in his hand. But it looks like a pistol
and fires like one, even though man-
ufacturers and the Coast Guard eall
it a “flare launcher.” Though legally
you can wave an approved orange
distress flag during the day or blink
out an 3.0.5. with an emergency
flashlight at night instead, a rocket
flare iz a lot more likely to get
results, When the regulation was
passed, Olin Chemicals was the first
to perfect a reliable and inexpensive
"flare launcher” for carrying on any
boat.

MNew York State has some of the
strictest firearm laws, and now Rob-
ert Abrams, New York State attor-
ney general, has given the legal
opinion that “flare launchers ap-
proved by the Coast Guard and not
capable of firing conventional am-
munition are not firearms as defined
in the penal law.” Hopefully, this
ruling will establish a precedent for
other states, as wzll. When a boat-
man needs to signal for help, he
wants to have at hand the strongest,
brightest, most effective attention-
getter he can find.

Scope picture

For the selective trophy hunter, and
for most others, as well, there are
thouzands of sights he remembers
between the few moments when he
actually has a chance to shoot. Red-

Snap Shot, a new, little 110 Instamatic cam-
era from Redfield, turna a teleacopic alght
Into a free telephoto or 200m lena.

field, the well-kmown telescopic
sight manufacturer in Denver, has
come up with the newest aid to
record distant scenes afield. They
call it the Snap Shot, and it's a pock-
et-sized Instamatic camera that
takes 110 film, comes with a belt-loop
carrving case and fits neatly onto
telescopic sighta with its scope
adapter. The scope becomes a bar-
gain telephoto lens, and a variable-
power model serves as a very power-
ful zoom. A cable release makes
snapping easy, and pictures taken
with it that we zaw at this year's
SHOT show in Atlanta were of
remarkable guality. And for photos
around camp, it slips easily off the
scope. Price iz under $60; Redfield
dealers should have Snap Shots in
stock by now.

Boatmen's mecca
Cruising off to a tropic island sur-

rounded by sheltered waters full of
[Please turn fo page 28]
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ALL OUTDOORS
(Contioued trom page 26)

fish and edged with white sand
beachesisthe goal of skippers across
the country, The answer is Florida,
and the expert who tells how and
where ia Red Marston, in hiz new
book, Cruising Florida. Much more
than just a directory, the book gives
routes, stop-offs and sights to see,
plus history, color and Red's person-
al observations, after covering ev-
ery watery mile of Florida's Gulf and
Atlantie coasts and keys. For sail
and power boatmen who are going,
who might go or who wish they
could, this $14.95 wvolume from
McGraw-Hill is the satisfying an-
SWOT.

For travelers ashore, Windward
Publishing, Box 371005, Miami, Fla.
33137, has issued Guide To Florida
Campgrounds. It's $4.60 postpaid
from the publizher.

Pack photography
Eastman Kodak's new Disc cam-
era—there are three models—

Kodak's new Disc camera, wallet-thin, slips
with ease Intd a backpack or pocket.

should appeal to almost every pic-
ture taker who enjovs photos with-
out fuss, but it's particularly adapt-
able to outdoorsmen on the go. Auto-
matic exposure, automatic motor-
ized film advance, automatic flash if
needed, make possible one-hand
shooting while you're climbing up a
mountain or skiing down it. A slide
cover protects the tiny lens from
dust or mist when not in use.
Automatic cameras have been
available before, but these Disc cam-
eras are 0 thin and compaet that
they slide easily in almost any back-
pack or pants pocket. For a peek at
their innards, see Technology L'p-
dale, page 35. o)

POPULAR MECHAMICS



i

“Exxon motor oil appeals to one’s nse" of thrift.’

*Just between you and me, I'm There are five quality Exxon
pretty frugal. Particularly when motor oils: super-premium Uniflo.
it comes to motor oil, That's why  10W-40 and Exxzon Extra,,
I use Exxon Extra. [ find its 10W-40 for gasoline engines. And
high quality and moderate price for both gasoline and diesel
a most remarkable value”’ engines, Exxon Extra 10W-30,
People all over have goodthings heavy duty XD-3,, and economy-
tosay about Exxon motoroils, Fuel priced Exxon Plus,.,.
saving Exxon Extra gives tough There’s an Exxon motor oil Look for Exxon motor ofl [EXXON
protection. And it's a good buy. that's right for you. where you shop foroil. ===




LISTENING POST

'83 Ford development

Ford has been making a lot of news
for its return to exciting, perfor-
mance-oriented wvehicles on the
street and serious, openly supported
racing cars on the track. But lest we
forget that there's more to Ameri-
ca's No. 2 automaker than burning
rubber, the nice folks over at Ford's
Dearborn Technical Center invited
us over for an intensive, two-day
show and tell.

They marched us through reliabil-
ity laboratories, emissions laborato-
ries, engine-dynamometer cells and
computer centers, They showed us
real crash testzs and filmed wind-
tunnel tests, every mile of the Dear-
born Proving Ground, and even the
pilot plant where early examples of
'83 cars and trucks were being care-
fully bolted together and checked for
fits and buildability.

As if that weren't enough, they
talked our ears off on manufactur-
ing technology, employee involve-
ment and other guality-improve-
ment programs; then actually fis-
tened to find out what we thought!
Finally, for dessert, they showed us
the year's most beautiful new show
car, the Continental Concept 90.

When it was all over, we were foot-
sore but suitably impressed—not
only by what we perceive as a dra-
matic change in attitude toward the
building and marketing of automo-
biles, but also by the future Ford
automobiles themselves.

As you're aware, the fall cars—
facelifted Mustangs and Cougars
and downsized LTDs and Marquis,
the latter Fairmont/Zephyr-based—
have not dazzled buyers, but wait'll
you see the mid-"83 small sedans
(Ford Tempo, Mercury Topaz) and
Thunderbird! The former, on a
stretched fwd Escort platform,
are smooth, rounded, merodynam-
ically clean and among the best
looking family-type cars we've aver
seen.

The latter retains its rear-drive
mechanicals, but takes on a star-
tling new look so gporgeous you'll
never believe it's designed by the
same company that turned out the
current, overly-chromed shoebox T-
bird and XK-7 a few short vears ago.
Visualize a Mercedes 500SEC cou-
pe—now squash it down, round the
corners and clean up the details, and
you'll have some idea what we're
talking about. The Mercury XR-7
version is just as nice below the belt

Continental Concept 30

Is this the shape that will beautify the roads of the country? It seems to be. From what we
saw in the pliot plant, next-generation Continentals and T-Birds will look like this show car.

but spoiled by a truly ugly roofline
that's formal square in back and
reverse-curved on the quarter win-
dow side. Ugh!

The Continental Concept 80 show
earis the basis for the future T-Rird
and Continental—sort of a two-door
Continental with its subtly modomn-
ized grille and rear deck.

Ford aerodynamics

While we loved the soft and swept-
back look of those future Fords from
an aesthetic standpoint—and be-
lieve it will displace GM's thin-pillar
formal look as state-of-the-art
among U.S. carmakers in the next
two years—we also appreciate its
aerodvnamic benefits. The coming
T-Bird, for example, parts wind-tun-
nel air with a very clean .35 coeffi-
cient of drag. The Tempo/Topa:z
sedans boast an excellent .36, The
'83 Mustang fastback rates 37. And
even the new LTD:Marquis scores a
respectable 38 Cd.

But these numbers don't mean a
whole lot without Cds of competitive
products, measured in the same
{Lockheed) tunnel under identical
conditions.

Exactly how would the new Toyo-
ta Celica or the Pontiac Firebird
compare, for example; or the Mazda
RX-7, or the Porsche 924 Turbo?

The Ford aero folks say they test
competitive cars for their own infor-
mation, both at Lockheed and in
Europe, but they won't release the
numbers. Don't want to open that
can of worms, they say. Yet they
advertise their carrent Mercury/
LN-7 has “the best aerodynamic rat-
ing of any standard-equipped car
made in America.” Are we supposed
to take their word without support-
ing evidence?

Mot to pick on Ford alone. Most

everyone's touting aero efficiency
and throwing Cd numbers around
now, but we've seen no hard compar-
150NSE.

We've checked GM, too, and come
apempty. We know they know whara
they stand vs. the competition, but
they won't tell us.

If Cd is really such an important
selling point, mavbe what's needed
is a standard third-party test pro-
gram—participated in, and support-
ad by, whichever manufacturers
choose to advertise their products’
aero prowess. Voluntary, mind you,
not a regulation. But until statisti-
eally comparable numbers are avail-
able, we'll have to take Ford's—and
evervone else's—antidrag claims
with a big grain of salt.

Future GM powertrains
General Motors researchers and en-
gineers have taken a hard look at
what will likely motivate purchase
of our personal vehicles in the next
decade and here's what they've con-
cluded:

Gasoline engines are viable far
into the future because they'll get
continuous  efficiency  improve-

ments, but direct-injection turbodie-
(Please fwn lo page 32/
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“It’s the wagon that
made us love wagons!”

“We really needed a wagon. But we wanted more than just room. Glad
we discovered this Oldsmobile Custom Cruiser. Lots of space, sure.
Over 87 cubic feet for cargo, with the rear seat folded down. But so
luxurious it feels more like a big, comfortable sedan. Smooth. And
guiet. Economical, too, with the optional diesel V8 and automatic
overdrive transmission. Put it all together, and our new Oldsmobile
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DETROIT LISTENING POST
{Continved from page 30)

sels are the best fuel economy bet—
about 40-percent thriftier than gas-
oline with comparable perfor-
mance—if they can meet emissions
requirements. Forget Stirling en-
gines for passenger cars, and don't
lock for automotive gas turbines
until at least the 1990z, Direct-injec-
tion stratified-charge is a possibility
and under development.

Electronic engine/emission con-
trols will be simplified compared to
current systems and expand in us-

age and capabilities. Electric cars,
probably combined with a flywheel
to stretch range, will have a role as
goon as battery technolegy im-
proves. Flywheel’heat-engine hy-
brids show promise under certain
conditions. And belt-driven continu-
ously variable transmissions (CVTs)
look good for future front-drives.

Buick sports car

It looks like Buick's high-perfor-
manece Juxury sports car may be
ready by the 'B4 model year. Pow-
ered by a fuel-injected, poss=ibly tur-
bocharged, V8 engine driving the

r-------
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front wheels, the 2,000-pound two-
seater will use a lot of J-car chassis
components with its own highly
aerodynamic body on & 94-in. wheel-
base. Production will be about 20,000
a year, price well over $20,000, and a
later targa-top or full convertible
version is a good possibility. Cadillac
iz also said to be considering such a
car, obviously aiming to take on the
Mercedes 3805L and Porsche 928,

AMC/Renault Car of the Year

A panel of 52 top European auto
journalists has named the new Re-
nault @ European Car of the Year for
1982. This is significant to U.5. buy-
ers because, as you may know, an
Americanized version of the ¥ (ex-
pected to be called the Renault Alli-
ance}will soon be produced by Amer-
ican Motors and sold through U.S.
AMC and Rensult dealers., Avail-
able this fall in two-door and four-
door sedan styles, the car impressed
us, too (see Detroit Listeming Post,
page 60, Mar. "B2).

Mow, natural gu?

Despite the stabilization of gas
prices and the current glut of crude
oil, Ford is still hard at work explor-
ing alternate fuels. The philosophy
is: Whenever a new fuel becomes
widely available, they'll have cars
that run on it. Hence the factory pro-
pane-powered Fords already being
sold here and in Canada, the alcohol
test-fleet Fords in California, and
now—a compressed natural gas
(CNG) powered Ford.

The slick little AFV (Alternate
Fuel Vehicle)is still just a prototype,
since there's no distribution system
in place yet for fueling motor vehi-
cles with natural gas. There's a heck
of n system already distributing it to
most every home in the country for
heating and appliances, though, so
all that's needed iz 8 natural gas
COMpressor in every garage.

Natural gas{or methane)is cheap-
er today than gasoline, but contains
only 23% of the energy in a given
volume. Fuel tanks have to be rath-
er expensive spun-aluminum cylin-
ders (to handle CNG's high pres-
sures), and range is cut about a third
{to 210 miles in the AFV)even with a
fairly large (4.3 cu. ft.) tank. But con-
version of the engine is simple and
inexpensive, emissionz almost nil,
and performance (based on a CNG
Ford Escort) at least as good.

Ford says there are no potential
safety problems that can't be han-
dled (about 250,000 wvehicles are
alrerdy running on CNG in Italy)
and that the car, while more expen-
sive initially, could pay for itself
with operating savings in about a
year of normal driving. [



SRV vwvwnwmwmmwmmw

- “Rescue me,)Scotts!

MYI&VVDIS X yr*—
= under attackb IS

.\r.;ll

glant WE .. ) Ohio 43041 Well ell you the

correct name (and any
_E Stay calm. No matter how

aliases) and whartever

scary the weed, you can turn else you need to know

back the invasion with a simple about it. If you've got any

application of Turf Builder Plus iyt other questions about your

= weed and feed from Scotts" It lawn, call us toll free on our

defeats over 40 different weeds M Hotline ar 1-800-543-TURF*
from giant to just plain pesky.

Our lawn experts

FIGHT BACK - are [-?t?nd;ng
y, eager to help plan

M\HEHmEk?I:[J‘u?flgﬁdﬂ anti-weed strategies all
Plus 2 by a special process

over the country.
that lets us bond a weed OUR SYSTEM GROWS

'IW LY

—

controller to every particle of BETTER LAWNS.
~ Our Turf Builder Plus 2,
== weeds are covered by your Weed ldentification Service

counterattack. And they

and Hotline are all part of
stay covered, because

the Scotts System.We put it
together because even though
. we make the best product we
_'b G : : know how, we don't stop
< ' there. To make it easy for you
4 = to have a beautiful lawn, we go
further than other companies.
We go straight to the rescue.

[ You'll have a better lawn

- with Scotts.

© P The O 0, St B eahs Oy AN righits preerved . 1 Ofuis. RO0L TR0 -80K)
- !

=

B

E fertilizer, so your broadleaf
%

..--'

'“

our small, lightweight par-
ticles stick to each weed. While your
weeds die, your lawn will be living

better than ever, thanks tothe /
complete feeding of Turf li’Jl.ulder"ir ~JA7
b» fertilizer in every particle. — ' {

== MAIL US YOUR WEEDS. |
E‘ If you'd like us to identify the

- rune muls’ills
< enemy for you, just wrap your weed in

\ "
\f__
= foil and mail it to Scotts, Marysville, ? “S 2
wetrol s s et

ek R

. -

mmuwmmmmwmmmmmmm



JUST FOR EXAMINING QUR
REW 1982 CATALOG OF

HARD-TO-FIND
AUTOMOTIVE PRODUCTS

WE'LL SEND YOU ABSOLUTELY

fh IFREEI J

AN ILLUMINATED. MAGKIFYING

AUTO LIGHT
AND MAP READER
($6.95 VALUE)

Yo'l use The marveious Buminaled magnifie ower and Gver
whhiver you IFavel Decaurse 11's Indispensable 1of map reading a5
wall &1 an emerpancy source of inbevior Bght 1or your rehicie. W
el 1his in pur curmes cataiog for B8 95 bt we'll 58nd you ona
FREE Because we wamd 16 add you 18 ool ave Qrowing sl af
1xlizhied Cuslemers

AMERICAN AUTOMOTIVE TEGHNOLOGIES Fug axrrad It mputs:
g by supoiying ihaziands and thousands ol salislied cusiomers
wilh the nawes! mosd innoviSive MARD-TO-FIND ssomirive
products 28 designed [ make The T yOu SHENG iy CAr,
R, g, vah, ITETNe & Do maier. Kaler. more combertabes gna

Ta recaive youd FREE Wap Reader am bnierio? Laghl and our lses!
catilng, just send 52 00 bo partially cover poblige s handfing
foalt wong with your name and AGGnedL o AMERICAN
AUTOMOTIVE TECHNDLOMIES, 82 B MUMN 5T, [Dept Fid-16 |
ELMEFOAD, WEW YORN 10523

DRIVE IN COOL COMFORT ON HOTTEST, MUGGIEST SUMMER DAYS!

12 VOLT AUTO-FAN

HAS INCREDIBLE COOLING POWER

* Saves money Lets you drive withoul using
Brvergy - wasting air conditioner

» Flugs into any 12V cigaretle lighter
« Mo batteries 10 burn out Evar
& Made of unbreakable plastic

= |nstalls anywhere in car with powerful 2°
suction cup
» Hall swivel adjusis 1o any posilion

= Has salety guard and olf-on switch
* Parfect for cars, trucks, Doats and campers
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CAR COMPUTER
PREVENTS

& Other Electrical Failures!

AMAZING "AUTO-COMPUTER" ANALYZES YOUR CAR'S
ENTIRE ELECTRICAL SYSTEM IN JUST SECONDS!! |

"ALL FROM INSIDE YOUR CAR"'

p el - |
Compulterized Electronic Brain o Y
With instant LE.D. Readout
ANALYZES .
« BATTERY * REGULATOR

With Fantastic 1 Year Money-Back

* ALTERNATOR = CARBURETOR
GUARANTEE!

* IGNITION
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Photography

The word is "disc” and Eastman
Kodak is hoping it will soon become
a national obsession—at least
among shutterbugs. According to Ko-
dak. its new disc photography sys-
tem will allow amateur picture-tak-
ing to take a "substantial leap for-

Three new cameras all share the
same, calculator-thin appearance
and use Kodak's new disc film car-
tridges. The cameras are incredibly
simple to use. Electronic circuitry
analyzes the picture possibilities of a
scene and sets the proper exposure
agutomatically. It decides if the built-
in flash is needed, takes the shot,
advances the lilm 1o the next frame
and recharges the flash—all in less
than a second. But this new disc film
isn't just a gimmick; it really should
enhance many amateur photogra-
phers’ results.

Kodok has developed a new con-
cept in lens optics: The small but
carefully polished and coated lens in
the camera (F/2.8 aperture} has an
extremely short focal length, which
gives these comeras gstonishing
depth of field. This means that sub-

Kokak's new disc comera (abovel
uses cartridges (right] that held 15
color-print negatives. Ewerything
frem flash to winding to new axpo-
sure la lully automatic.

jects positioned close to the camera
will be in focus and so will distant
subjects.

But the short focal length of the
lens qglso puts only g tiny image on
the film, 5o Kodak developed o new

a

[mage arec on film (above) is tiny. Film emulsion allows the small image to be

snlarged to normal prinia. Short distence from lens to Hlm allows great depth of field.

KODAK

ISC

Protntor

form of Kodacolor film with almost
twice the resolution of previous
lypes.

These tiny negatives couldn’t be
carried on normal, thin film, so thick-
er emulsions were developed. Soon,
the disc idea was bormn as a way to
carry that thick-emulsion film.

The disc also brought about the
gutomatic film advance. It's much
easier to spin a disc a notch than ta
advance roll film automatically.

This space-age camera also fea-
tures one of the first portable power
supplies based on lithium chemistry.
The comera—batteries and all—is
warranted tor five years. No fash
bulbs, no batteries—just shoot, and
shoot and shoot.

Cur first test with the camera
showed it was capable of far better
quality than an Instamatic and, in
some lnstances, took shots that were
almost indistinguishable from a
good SLE.

Three models of the camera will be
available beginning May 17. They
range in list price from $67.95 to
$142.95. PM will run an extensive test
on this new system in an upcoming
issue,
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Four for the chore

Vermont inventor William George
Spence first began toting up regis-
tered potents involving "ongoling de-
velopments in tractor technology” a
decade ago. Several years later, they
culminated in a prototype called the

or.

In addition to four-wheel drive and
four-wheel steering, the tractor ofters
over 30 inches of unobstructed
ground clearance. This allows a drag
load to be suspended: as a resull, its
8-hp Briggs and Stratton engine has
a load-pulling capability of nearly
two tons.

There is a final-drive reduction of
72 to |1 at each wheel. providing the
requisite torque for this high-traction
geometry. The vehicle itself weighs
800 i
Of particular interest (see draw-
ing) i= o powered suspension at each
vertical axis, using no springs or
shocks; a small gear tries to “eli
a larger one, transferring extra pow-
er over irregular terrain.,

ME C 1A MISM

VBELT
TRANSMISSION

DRIVESHAFT

PLMION

For a base price of a little over
£3,500, the Quadractor comes with its
air-cooled engine, electric starter,
tires, off-road lights and padded
seats. A whole raft ol ingenious
options is available, including draw-
bar, electric winch, skid plates,

|
%
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Recreation

Life cycle

The melding of microprocessors with
exercise equipment is soon to revolu-
tionize multipurpose resistance de-
vices (see Physical Fithess And The
Machine Age, page 91). To some
extent, it's already here in more spe-
cific apparatus, like the Vitamaster
Pro-1000 station-
ary cycle.

While it has a
heavy flywheel and
variable resistance
features of standard ex-

ercise cycles, the Vita-
master unil adds a
console  between
the handlebars that
provides the fol-

n

Vitamaster cycle
olisrs varicble -
slatancs and total
axarciee dota sys-
tam on a consale.

38  POPULAR MECHANICS

scraper blades, plow and cultivator.
Its traction and independent wheel
action make it ideal for light logging
applications in rugged terrain. The
manufacturer, Traction Inec., can be
reached at North Troy. Vi 05859
(phone: B02-988-4411),

Vitemaster pansl (above) reads out exercise parameters in sequence unless the user

salects

spacific infermotion. Caloris figure relaies to the total sffort expended.

The spead and distonce ligures are calculated an bicycls squivalents.

lowing digital data: time, speed and
distance (simulating bicycle aquiva-
lents), calories expended and pulse
rate.

The company insists calorie ex-
penditures won't vary significantly
with body weight or type; research-
ers might quibble with that, but the
average readings provided for a
standard cycling exercise are proba-
bly close enough. Pro-1000 retails for
about $639,

In the oncoming genmeration of
resistance machines, electronics
will be used to set “weight” (resis-
tance) levels, as well as provide
readouts. One design problem: What
happens if there's a power failure
when someone’s in the thrust phase
of a heavy exercise? Because of that
consideration, most of the devices
that are ready for near-future market-
ing use 12-volt batteries as o powar
source.
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Aviation

Central casting

Turbine blades are the
Achilles' heels of jet-age
aircraft. When one fails, it
tends instantly to become
a foreign object capable of
destroying other engine
componenis. The metallur-
gical processes for produc-
ing turbine blades have
always been lalrly critical,
but now Pratt & Whitney
Aircraft believes a refine-
ment in casting has pro-
duced the strongest turbine
blade yet possible.

Cast metals are likely to
fracture along natural
crystalline boundaries. As
far back as the '60s, Pran &
Whitney was using a direc-
tional solidification pro-
cess in which the grain
(erystall boundaries were
aligned parallel to the
blade axis. These blades
had superior sirength at
high temperature, By fur-

ther modifying this
casting technigque,
Pratt & Whitney has
produced a “single-
crystal” turbine blade,
fabricated from an al-
loy known as PWA
1480. In the new cast-
ing process, grain
boundaries—fracture
points—are complete-
ly elimincted.

If the blade proves

out, current limits on

CONVYENTIONAL CASTING COLUMMAR GRAIN

SINGLE CRYSTAL

jet thrust could be ex- Evclutian (lsft to right) of turbine metallurgy irom the weakest to the

tended.

stronges! cast: blades are weiched to show crystal structure.

A helicopter that isn’t a ‘chopper’

Up until recently, nobody
who manufactures or flies
helicopters had o much
better explanation for
the audible phenomenon
known as “blade slap” than
the man in the street,
Cbviously, everybody
would profit from quieter
helicopters; but research-
ers had been in a quandary
about what really causes
the "wop-wop-wop” of the
whirlybird. By setting up

pressure and airflow mea-
gurements within  the
1730, 000-of-gn-inch bound-
ary layer on g scale-model
whirling blade, Massachu-
selts Institute of Technolo-
gy scientists have been
able to drow some conclu-
sions about blade slap.

A pressure differential
couses a vortex to form at
tke tip of each rotor blade
as it whirls. It is vortex-
irduced stalling within the

boundary layer of the fol-
lowing blade, the MIT re-
searchers say, that causes
blade slap. The vortex
coguses air (o separate,
then to reattach itself vio-
lently to the blade, creat-
ing the sound. The MIT
project was also able to
construct a slap-damped,
scale-model blade. Pro-
duction wversions may
someday be mounted on
aircraft called “slicers.”

Electronics

Son of piezoelectricity
Perhaps becguse the name is such a
mouthful—and some people mistake
it for an qutomated Italian fast-iood
chain—the phenomenon known as
peizoelectricity keeps resurfacing in
various forms. First described in
1880, it's the property of certain crys-
talline materials which convert me-
chanical energy to electrical, and
vice versa. Applications of this have
been gz common as the quartz crys-
tals used to fix radio frequencies or
as the central element in slectronic
watches.

But now, a Cambridge, Mass.,
firm, Piezo Electric Products Inc., is
giming to put piezoelectricity on the
map lor good. The company plans to
manufacture synthetic plezoelectric
materials which can replace expen-
sive magnetic devices in items such

Edior: Rabin Nelson
Contnbutor Mel Shapisa

Quartz crystal distorts along one plaone
{sxaggerated in skelch) in responss to
current ot silvered laces. Conversely.
strain on plans produces slectricity. The
natural frequency of these changes reg-
ulates quartz walches and radic tuners.

as watches and relays. The substi-
tute devices would be cheaper to
produce, but wouldn't waste as much
energy through heat and wouldn't
produce magnelic “noise” to inter-
fere with other solid-state devices,
The basic element in the substitute
devices is the “bender” (see drawing)
which sandwiches ceramic mater-

ials in o monner very similar to a
thermostat element. Application of
an electric field causes one layer 1o
expand while the other controcts;
likewise, mechanical bending of the
sandwich (oscillation. vibration and
80 on) would create an alternating
electrical potential through attached
electrodes.

This simple, long-known princi-
ple, plus modem manufacturing
techniques, could combine to make
you-know-what a household word at
last.

oy pyoormp e S
to awitches, relays; ce

al semdwich reacts to applled current like
blmetallic thermostat reacts to heat.
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Home is where

the heat is
Wouldn't it be a fantastic boon to the
homebuilder—if homebuilding ever
again becomes affordable—if you
could balance future energy costs
against available design options? It
would, and you can. Through a com-
bination of computer modeling and
extensive testing of energy-contain-
ing (structural)l building compo-
nents, a system has been developed
which can predict the energy con-
sumption of residential structures.

Owens-Corning Fiberglas Corp.
developed the software, known as
the Energy Performance Design Sys-
tem, in bath warkboak farm, to parmit
manual calculations, and as a com-
puter program. It is through the lat-
ter, now being offered to builders,
that such design options as sliding
doors and skylights can be fed into a
basic plan and the effect on energy
consumption predicted.

Owens-Corning spokesmen cau-
tion that the predicted amounts are
essentially a guide, much as the gov-
ernment's gasoline-mileage figures
apply to cars in the real world. How a
house actually performs, in terms of
its energy consumption, depends a
good deal on how the people who
oceupy it “drive” it.

Yet the EPDS model is the first,
according to its developers, to com-
bine extensive testing of individual

This callbrated “hot box" tests well strue-
tures by applying heal on cae side and
maasuring the transfer over 1ims.
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Test homes were bullt near Madison. Wis.. te furnish data for Owens-Coming’s EPDS
program. Full-scals tests showed advantoges of double-stud wall construction.

ENERGY LOSS THROUGH WALLS
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Graph shows energy loss through various
walls In different climates (vertical scale)
and with different insulation R-values.

components—walls, ceilings and
windows—with thermal testing of
complete, typical dwellings. Dynam-
ic testing of wall sections in @ “hot
box" {see photo and chart), in which
temperature changes are induced on
one side and the degree of tranter-
ence noted, was one method. Others
included @ huge, climate-controlled
chambar to test vertical heat transter
through typical residential struc-
tures.

Three full-scale, ranch-type homes
were also constructed in conjunction

Wall B is standard 2 x4 construction (solid
lines): Wall M ia o double-stud version.
Lous is shown In calorlea.

with an on-site weather station that
provided necessary data.

A builder can thus feed all relevant
architectural data into the compui-
er—or do the 250-page workbook
entries manually—and then plug
any number of design options into
the mix. The results are "dynamic” in
that they incorporate the effects of
constant climatic changes, hour by
hour, rather than a simple average
based on degree days. Owens-Cor-
ning is at Fiberglas Tower, ‘FL
Toledo, Ohio 43659, d




How to make
home im

provem
without a home
improvement loan.

More than a quarter of a
million people like you have
already chosean the Shopsmith
MARK V¥ for their homea
workshops.

And in today's tight money
market, it's no wonder. People
i:.lst can't afford prn!mianal

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

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

Five tools inone at

ammmaﬁm

Thousands of
MARK V owners have
added value to their
homes by remodeling
kitchens, updating bath-
rooms, finishi
basements a
doing other home
improvement prof
ects. Now you
can, tool

That's because
the MARK V is
more than a power
tool, It's the com-
plete home worksh

that gives you the five
power tools you need most in a single unit that i
takes no more space than a bicycle.

You'll discover that the MARK Y by itselfis a
complete basic power workshop, ready to take
most any home woodworking project
Then, as your skills improve and your needs
can customize it with Shopsmith
touls and accessories designed 1o make your
MARK ¥ evan more versatile!

Send now for
FREE FACTS!

Just complete and mail the
coupon for a FREE MARK V
information K&n_lncludmg the

useful booklet"What To Look For
When You Buy Power Tools"
You'll also receive a FREE one-
i,rear subscription to HANDS ONY,
he national woodworking rnag—
azine {a $6.00 value), And we'
tell you how you can
try ﬂu! the MARK V
in your own home
for 30 days without
risking a cent

Send in the
coupon today!

The Home wmr.ahup Company
750 Ceantar Drive e
Vandalia, Ohbe 46377 e

*Shopsmith, Inc. 1882

- . [ B B 0 B N 07 | 1

You get a table saw, drill press, horizontal g

X . _ . .
%ﬁ&m Iﬂthﬂﬁﬂfﬂi’mdw d all 3 D YES! I want to find out how to make home improve- i
ﬁntor Much more affordable than ou ments without a home improvement loan Please sendmea g
five sépar&te single-purpose tools! ﬁ.h_,.-" ! FREE Shopsmith MARK V Information Kit, including the i

ng = - booklet *How to Determing Your Best Power Tool Buy.”
m m | and enter my name for a FREE cne-year subscription lo 1
tostart HANDS ONL the national woodworking magazine. And I
m m give me details on how | can try out the MARK Vwithout §
LBl risking a cent | understand | am under no obligation. [
you grow with! i
£ MName = —

Leaming to use the MARK V is s0 easy |
that yvou'll soon be able to ch ool Address S |
operations in less than 90 And ]
built-in precision will make short work of City 1
some jobs that seem too tricky to i
tackle now. Stale Zip i

What's more, the MARK V lets you i
“borrow” functions from one operation Send 1o: Shopsmith, Inc. 1
to make ancther more productive. The Home Workshop Company

750 Center Drive ]
Vandalia, Ohip 45377 Dept. 3579 1
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'Hl|l'ﬂ0‘l" from Decatur

My 198! Pontiac Phoenix lacked
power when [ gecelerated from o
gtandstill with the airconditioner on.
To give it more power on accelera-
tion, "ve wired a relay into the air-
conditioner compressor circuit that [
operate manually by means of a
dash-mounted switeh to interrupt
campressar operation. The resull 18
satigfactory, but [I'm wondering
whether the airconditioner, electrom.-
ic control moduwle or related circuitry
will suffer damage over the long
term.—Robert G. Adams, Decatur,
I,

Not likely. In fact, you preempted
Ceneral Motors. Beginning with
1982 models, GM four-cylinder en-
gines having airconditioning sys.
tems are equipped with a wide-open-
throttle relay that shuts the com-
pressor down momentarily during
acceleration to reduce load and give
the engine added power. The relay
coil grounds itself through the elec-
tronie control module to deactivate
the airconditioner compressor.

My advice to someone driving a
1981 model is to turn the car over to
a Pontine dealer unless he's sure he
knows what he's doing. Either of the
two relays being put on 1982 models
can be installed in the circuit
between the compressor and elec-
tronic control module of a 1981 mod-
el. These relays carry part No.
100226168 for 2.5-liter fuel-injected
four-cylinder engines and part No.
14038279 for nonfuel-injected en-
gines.

Life in the fast lane
My 1981 Dodge Aries, equipped with
the optional 2.6-liter engine made by
Mitsubishi, has a problem the dealer
can't resolve. The engine idles at a
gpeed opproximating §0 mph for
about five minutes in warm weath-
er—Ilonger in cold. My fuel economy
iz suffering. Can you tell me what to
Lell the dealer to do?f—Delbert Calla-
han, Porter, Ind.

Unlike its little brother, the 2.2-
liter Chrysler-built engine that is
standard for the Aries, Reliant and
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1982 Dodge 400 and Chrysler LeBa-
ron), the 2.6-liter Mitsubishi engine
has no way to adjust the fast idle.
Holley carburetors on 1981 2.2-liter
engines have fast-idle cams and
serews—also a fast-idle speed speci-
fication. The Mikuni carburetor of
the 2.6-liter engine doesn't have a
fast-idle screw or, for that matter, a
fast-idle speed specification. What it
does have is a fast-idle lever that
antomatically controls the throttle
valve when the automatic choke is
closed, which is where the cause of
your trouble may lie—with the
choke, that is.

This choke is not the conventional
bimetal clectrically controlled ele-
ment found on most engines, includ-
ing the 2.2.liter. The element in the
2.6-liter engine is & thermo-wax,
nonelectric unit controlled by en-
gine coolant. As long as the coolant
temperature is low, the thermo-wax
element holds the choke plate
closed. As coolant temperature
rises, heat causzes the thermo-wax
element to release its grip on the
choke plate.

This thermo-wax element is also
“hooked” into a fast-idle cam that
operates the fast-idle lever. Az long
as the engine is cold, a “plunger”
exerts pressure on the fast-idle cam,
and this cam exerts pressure on the
fast-idle lever, which, in turn, holds
the throttle valve partially open to

allow the engine to run at fast idle.

If your engine iz idling too fast for
too long a period, air trapped in the
choke thermo-wax element housing
may be forcing the element to keep
the choke engaged longer than nor-
mal, which would also keep the fast
idle “engaged” longer than normal.
On the chance that this is happen-
ing, do the following:

1. Loosen the radiator cap. This is
important, because what you're
about to do can cause excessive pres.
gure in the cooling system that may
burst a hose. Loosening the cap
releases pressure.

2. 5tart the engine, which must be
cold.

3. At choke housing, loosen the
clamp of the coolant outlet hose and
pull the hose off the housing until
coilant flows from the housing. This
action will purge air from the choke
system.

4. As soon as coolant comes from
the housing, shove the hose back
onto its fitting and tighten the
clamp.

If this doesn't solve the problem,
get in touch with the Chrysler Corp.
zone office. It now becomes a matter
of determining if the carburetor has
a manufacturing defect. If s0, you
should be entitled to a new carbure.
tor free of charge., You sure don't
want to pay for one. A Mikuni costs

$375.

Time on his hands
[ recently bought a 1880 Datsun 210
with the A-I5 engine and five-speed
gearboz. In attempting to lime the
engine because of some pinging, I
found this:
B The decal under the hood says to
gef timing at 11° BTDC,
B The owner's manual says to set
timing at 7° BTLOIC,
B A shop manual published by o
company other than Datsun says to
sef timing at 5° BTDC,

The only point they all agree upon

(Please lurn to page 4]

P CAR CARE

Top of the day

This month's tip. which comes to us from the Automotive Infor-
mation Councl, 18lls us how 1o prevent Ihat viny! 1op, for which you
must pay axtra, from acquiring the look of a faded pair of jpans,
The Council says:
B Don’t apply ordinary car was o vinyl. Use a
coating formulated for vinyl tops, If's available at
aulg-parts and ACCesSoNes slores.
B Apply the coating when the vinyl top is stil
new—before dit and grime have becoma firmly
embedded.
B Wash the top when you wash the car.
B Treat the lop with a fresh coating whan
water fails to bead on the surface. However,
first remove the old coaling with a vinyl-top
cleanear, which you can also buy at an auto-parts and
accessories slore.
B Never use an abrasive, such as a kilchen ciganser,

on a vinyl top,

$




Everywhere vou look these days, it's
$600 for a transmission job here, 3400
for engine repairs there.

It's gotten to the point where even
the remote possibility of major repairs
is enough to worry anyone.

Until now.

Because now you can cut those
worries down to a more manageable
$25. And keep them that way for up to
five full years.

Introducing the Ford Extended
Service Plan—for purchasers of Ford
or Lincoln-Mercury cars or light trucks.

Here's how it protects you.

The Extended Service Plan covers
thousands of parts, including major

Now you can shrink a $600 car repair down to $25.

repairs. And promises no parts or labor
charges, except a small $25 deductible
each time you bring your car in. No
matter how many different covered
parts need to be fixed.

Which means you can go to any one
of 6, 500 Ford or Lincoln-Mercury
Dealers across North America, and the
most you'll pay is $25 for any covered
e B.

lus there's much more. With plans
ranging up to 5 vears/50, 000 miles of
maximum protection. See your Dealer
for all the details on how to shrink car
repair worries down to size.

Ask for Ford Motor Company's
Extended Service Plan by name.

Ford Extended Service Plan @&ZZ229




CAR CLINIC
(Continued om page 42/

i3 te remove the racuum adrence
line. What's going on?—Bill Parente,
Coram, N.Y.

. You ain’t heard nothin’ yet. The
correct timing specification for this
engine is 8° BTDC. Remember to
plug the end of the distributor vacu-
um hose after disconnecting it to be
sure of setting timing properly.

Picking on a pickup

Can you please help solve a problem
't having with a 1981 Chevrolet
pickup equipped with a 305-cu.-in. V8
engine and overdrive lransmission.
Numerous complaints to the dealer
and GM regional representative have
fed nowhere, although they've tried.
The problem is surging and/or miss-
ing on easy accelerafion, spark
knocking and burned-out sparkplugs
in only 12,000 wmiles, The dealer
replaced the electronic apark fiming
module and I've tried premium no-
lead gas (92 vetane)—Bill Fillwock,
St, Johng, Mich.

All your troubles are probably
being caused by using the wrong
sparkplugs. The original plugs—AC
R45TS—are too hot for the way this
engine and overdrive transmission

combination operates. The plugs
overheat, causing fuel to detonate
and the engine to knock. The detona-
tion sensor picks up the knock and
signals the electronic spark timing
module to prematurely ease off on
spark advance, thus causing a lull in
ignition and an engine miss.
Chevrolet recently authorized a
switch to AC R44TS sparkplugs,
which operate at a colder heat
range. Since this switch wasn't
printed in a service bulletin, your

dealer and GM regional representa-
tive may not be aware it exists.

Dirty deal
With only 1,000 milex on my 1981
Pantiac GGrand Prixz with the 5.7-liter
diesel engine, I'm getting sool inside
the car, f den't know where it's com-
ing from. The dealer is at a loas, too,
Can you help us?—Kermit Olstad,
Moorhead, Minn.

Sure. The soot is an oily residue
the diesel engine produces during

Bush league advice

In searching for the cause of a handling prob-
lem, such as axcessive steering play and pull-
ing of the car 1o one side, or tire cupping, don't
overiook the possibility thal the rubber bush-
ings are shol,

This advice applies 1o bushings in the rear of
the car, as well as thosa up front, For example,
if your car has a strutl rod and needs wheel
alignmenl often for no apparant reason, maybe
the strut-rod bushings are bad. It control-anm
bushings are womn, wheal caster may be alfect-
ed, which could cause the vehicle to pull when
brakes are applied. This ilustration will help
woul locate bushings in vour car. Look for crack-

ing, hardness and general detarioration. In any
case, il all slse fails fo alleviale a handling condition, it

may be worth a try o replace aged bushings.

With Elmcr’s Carpenter's Wood Glue,
pro can be child's play.

Even do-il-yoursellers can do il
like pros with Elmer's® Carpenters
Wood Glue

Specially made 1o penetrate
both hard and soft woods, it

grabs ms anily, ',r'al w
& still realign the joint belore
| L sets Ater drying. it forms a bond that's even slmnger than
the wood itseli
Elmers Carpenters Wood Glue Is also paint-
able. resstant 1o gumming when sanding.
And its sclvent-lree. non-toxic® formula quickly
washes of wilh water,
To help make mending and mak-
ing things like a pro...child’s play
For plans lor making
these bequtiful wooden ' &
loys—1the anlique car, and J' }
bBiplane shown and a
paddle-driven steamboal
—send 53 to Elmer's. PO Bax
2383, Van Nuys, CA 9140%.

Grabs Instantly

Allgns easlly

C Boragen [nc 1941 o detied by Federgl Hozardout Subsiandss Act
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Grenadiers

rvward

AGC GRENADIERS-THE TASTE LEADER

city driving and prolonged idling.
You ecan replace the engine-oil
breather cap to try to stop it, but
chances are it will continue. Howev-
er, you can keep the residue from
messing up the inside of the car,

Residue enters the passenger
compartment because of a poor seal
at the cowl and hood or at the evap-
orator case and dash. 3o, tell your
dealer he can find instructions on
how to reseal these “leaking” areas
in Pontiac service bulletin 81-1-41
(Jan. 1981).

Curve ball from Big Bend

My problem staried the first day 1
bought a new 1981 Oldsmobile Cut-
laze Supreme with a V& engine. The
valves have been tapping ever since,
The Oldz dealer tells me it's the gago-
line I'm using, which happens to be
the highest octane I ecan buy. He
retarded the timing, which cut down
onthe clattering some, but the engine
gtill sournds like a diesel and hardly
haz any power. Now, an independent
certified mechanie tells me that this
car is equipped with a computer, and
it's bad. fs he right?—Jimmie Ber-
nard, Big Bend, La.

I'm confuzed, Jimmie. On the one
hand, you say engine valves are tap-
ping. On the other hand, mechanics

are treating the engine for spark
knocking. Which is it?

If it's engine valves, which aren't
load-sensitive, noise should be heard
at idle, under acceleration, while
crulsing—in other words, all the
time. The engine should be disas-
sembled to pet at the valve train.

However, if the noise cccurs only
when the engine is under a load,
then it iz probahly s spark knock,
and one of two conditions is probably
causing it—either the exhaust gas
recirculating (EGR) valve is stuck
closed or the computer PROM (Pro-
grammable Read Only Memory) is
not the correct one.

In any case, Jimmie, repairs
shouldn't eost you a cent. All emis-
sions control units in your car,
including the EGE valve and com-
puter, are covered by warranty for
five years or 50,000 miles, whichever
comes first. If the trouble iz engine
valves, you're on record as having
reported it before the engine war-
ranty expired. So hang tough.

GOT A PROBLEM WITH YOUR CART

Jus? ank Mot about i Send your quastion to the Car
Chindc, Popwiar Mechanics, 224 Wast 57th St New
Yark, MY 10012 While lafiars cannal be answensgd
inchwicially, probiems tral e of general inderast will
be putdlished in i coluwmn

SERVICE TIPS

B You can get rid of a shudder in the power
steering of a 1981 Qldsmobile Omega when
the stearing gear is near the end of its travel,

gither to the left or right. A new relum power-
steering hose kit will do the job—part No,
7841445 for the 2,5-liter L4 enging and part No.
TH41446 for the 2.8-ter V& engine. Tell your
dealer to consult service bullstin 82-T-5,

B |t your Ford airconditioning expert can find
no reason why the system in your 1880-82
Bronco ar F-series pickup lsn’l cocling, remind
hirn that there's a filter (part No. 19B958) in the
condenser outlet lubse thal may be blocked.
Ford airconditioning syslems In passenger
cars don't have this filter. You can gain access
io the filler by discharging the system and then
disconnecting the fiquid line from the condens-
ar.

B Gear noise at 40 1o 60 mph from the auto-
matic transaxie of & 1381 or 1582 Omni, Hor
ron or Feliant, or 1982 LeBaron of Dodge 400
may be eliminaled by installing a rubber shift
cable slesve (part No. 4269881) on the gear-
shift selector cable, Service bulletin 21-04-82
tells your dealer how to do the job.

B GM reminds us that & kinked or restricted
yACuUUm hose is the main cause of sunging
when a speed (cruise) control is engaged.
Don'l blame the speed-control transducer
before the vacuum hose to the transducer is
inspected to see thal it's correctly routed and
isn’l chogged or bent. This advice holds true for
all modals—nol just GM's. ==
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APPLIANCE CLINIKC
QUESTIONS ANSWERED

No-spin washer

My Sears washer, Model 1106305502,
gerial No. 1635704847, 18 having a
problem in the spin eyele. At times, it
completes all cyeles and works as it
should; bl every so often on the
rinae cycle, it fills with water and agi-
tates, but doesn't go into the apin
cyele. [ reset it to gpin, sometimes hivo
or three times, before if will spin and
complete the wash, What seems to be
the problem?—Mrs. Joseph Seliga,
Ely, Minn.

Sounds like your problem is in the
timer assembly. Apparently the tim-
eris sticking in the rinse eycle, | sug-
gest you have a service technician
replace the timer (or, possibly, you
might want to replace it vourself).
The part is available through any
Sears parts department. Il is No.
B4062 and it costs approximately $50
plus tax. The timer comes with
installation instructions.

Burned-out burner

We have a Sears gas clothes dryer,
Model 1 10-6207704, that is not gener-
ating any heat. The burner won't
light. The glow eoil is lighting; it also
has a pilot. My dad and | suspect a
faulty solencid that controls the gas
HAow, since we don't amell any gas,
How do you suggest that we repair
the unit?!—Nathan Obuch, Downers
Grove, [l

Your problem may be either in the
main burner coil or the pilot switeh.
To check which one is at fault, turn
on the dryer. Set the controls for
heat. Check the burner assembly.
The glow coil should light along with
the pilot flame. Watch the glow coil.
If it goes out and the pilot flame
stays lit, your main burner coil is
bad. If the glow coil doesn't go out
and both the pilot lame and the
glow coil stay on, your problem is in
the pilot switch. Lastly, check the
pilot orifice and make sure it's
clean,

Both parts are still available from
Seurs, When ordering the parts, be
sure to give the burner assembly
number along with the model and
serial numbers. I'm sure, between
you and your dad, the machine will
be working fine in no time.

Dryer keeps drying

We have a Maytag electric dryer,
Mode! DE 206, serial No. 871082, [t
worksa fine, except that it won't shut
off by itzelf. Can you help? Thank
you.—Chrie Marbach, Drake, NI\

Sounds like you, teo, have a timer
problem. My advice would be to
replace the entire timer as one unit.
If you want to tackle the job your-
self, it's not difficult.

The timer is readily available from
any Maytag authorized parts dealer
{check your classified directoryl.
The timer is part No. 3-24-54. The
suggested list price is $31.90 plus tax
and postage.

To replace the timer, first discon-
nect the dryer from the electrical
supply. (Turn the circuit breaker off
or pull the fuses,) Next, remove the
control-panel cover. 1t is held on by
two screws. Pull the control cover

REMOVE
SCREW

CONTROL
PAME |

KNOB AND  RETAINER
COVER a s

DAL CLIP

To reach the timer, firs1 remove the cap,
retainer clip, knob, dial, spring and the
screws which hold the timar in place.

off. Now you're ready to remov he
timer.

Pry the cap from the timer knob.
Remove the retainer clip which
holds the dial and knob to the timer
shaft. Pull off the knob, dial and
spring. Next, remove the two screws
which hold the timer to the control
panel. Remove the timer. Put the
new timer next to the old timer;
remove one wire at a time from the
old timer and cennect it to the new
timer.

The wires going to the timer are
numbered or color-coded to corre-
gpond to the terminals on the timer.
Replace the timer by reversing the
removal procedure.

Warmed-over gasket

I have an International Harvester
refrigerator, Model HA-82, serial No.
011619181, The gasket around the
door i worn [ would like to know if ]

i you have 8 Queshon about any appiance, send i
Haong willh the mode! and senal nwmbers. o ADDh-
ance Chinc. Poputar Mechamcs 224 West 57ih 51
New Yors N Y 10019 Sorry. but latters cannod be
SNSweEre D avidualy. Protdems of widhe mneresT wll
b discussad 0 s Column

can purchase thig gasket; if so,
where? [ will be looking for wour
answer in the column.—Mary Cata-
lano, Elizabeth, NJ.

Your model number indicates that
your refrigerator is a 1951 vintage. |
checked with International Har-
vester; the company assured me
that the door gasket is still available
through any International Harvest-
er dealer, whether truck, construc-
tion or farm-equipment dealer.

The closest dealer to you is located
at 525 Linden Ave. W., Linden, N..
The part number for the gasket is
41B066R1. It costs $15.77 plus tax.
Onece ordered, the gasket should
arrive within one week.

Puffing dragon
f have a Tappan gas range model No.
J0-0355-05, gerial No. G5086-2810-
2585, Several years ago, we moved to
a location without natural gas. The
range was canverted to use LP gas.
The oven burner has started to puff
when s turned on and the fleme 18
fighted,

Can you give me any information
as to what the cause could be and
what repairs must be made? We have
had ¢ service man here tivice, but the
pren burner continues to puff. I don't
think that the .022 heater pilot orifice
wag changed, Could it be pozgible that
thia is the problem now?—Mrs. John
E. Paulick, Tony, Wis.

Sometimes dirt or dust inside the
oven burner causes the problem
that you mention. You can wash the
burner with a mild dishwashing
detergent and water. Rinse it well
and allow it to dry thoroughly. Do
not adjust the air shutter on the
burner. Contact your LLP gas suppli-
er and have them check for proper
gas pressure to the range. Also make
sure that the oven pilot isn't dirty.
Finally, have your supplier check to
make sure that the proper orifices
have been installed on the range for
your type of gas.
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HINTS
FROM READERS

Insulating under low roofs
] LOW-PITCHED ROOF RAFTER

s
TEMPORARY PLYWOOD
WORK PLATFORM
OVER JMMETS

Even under ideal conditions, lay-
ing additional fiberglass attic in-
gulation is no picnie. Under low-
pitched roofs, it’s very difficult to
work batts out to the eaves: there
isn't any headroom, fiberglass
won't slide on fiberglass and you
can't push the hatts because they
buckle. Here's how wou can do
it:

Put down a temporary work
platform of two 2x4-ft. plywood
panels side by side, bridging joists
(assuming 24-in. on-center joists),
where headroom is sufficient for
you to sit. Cut B-ft. lengths of
insulation. Fold one length in half
and use a 1 %2 to position the insu-
lation between joists: the fold
should be 4 ft. from the eave (top
drawing). Use the 12 to lift the
top fold and push it toward the
eave until the piece is fully
extended and flat (bottom draw-
ing). If there are breather holes
under the eaves, do not block
them,.

Leapfrog the plywood panels as
vou work the length of wyour
house, so vou'll have a constant
work platform. Cross over to the
other side of the attic and insu-
late under that eave. Filling in
the middle is duck soup,

—Kenneth Brooks

Reducing static electricity
To reduce or eliminate the static
electricity that often occurs when
you're operating a mimeograph
or other printing machine, sus-
pend a strand of Christmas tinsel
from the frame of the machine in
gsuch a way that each freshly
printed sheet brushes the end of
the dangling tinsel.

—Lane Olinghousge

‘et your exercise -
but don't overda it!

Fol
FibE CATAROSS

PEDALPOWER . ..
& greal way in maks yoer ko gafar and mars Il

Riding a bike 5 greal exercise. But
pedaking when you'ie 1med o braveling up
hillz cam (1sell be a threat to your health
A PEDALPOWER Electrc Drive System
takes the health risc gut of riding your bike
and allows yiou to salely 2ip over hills,
cruise efiortlessly and teel really
indapenden].

PEDALPOWER Electng Drive Systems
fit alt bikes and adull brikes They're easy
fe install, use no gasoling and let you
travel 100 miles for about 10€

= Starts istantly

» Recharges overnight i a0y household
outhat

* Quick mstallation

# Siandand and deluxe models avadlabie

« 10-day tral Money-back guarantee

o Oyer 50,000 solt worldwide

# Tax deductible when prescnbed by a
docior

Owners Love PEDALPOWER

“PEDALPOWER helps ma gel
the axarcise | reed and wanl -
it's a real defight.”

B. Soresen, Geinesville, GA

“PEDALPOWER is so cheap lo
oparate, | woukin't take double
the price | paid for it. People
don't know what they're missing
- gspecially senior citizens.

L. Hannah, Moberly, MO

1-800-257-7955

{in. N.J., BDO-232-6550)

;ﬁlam »gi!;%““ Im]l;

591 Mantia Blvg -Sewell, NJ, 5080

Semd me my Free Coior Cataisg.

e e e
Agdres
Gty e
Benle Iy

Phorm | I
kw“hhu;c?nuﬂﬂwﬂj

)
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GET OUT OF
TIGHT SPOTS.

The Honda HR-17 rotary
lawn mower helps you get
in and out of tight corners with
the greatest of ease. I's bullt
for maneuverability and easy
handling. And it has a powerful
vacuum suction just like bigger
Honda mowers.

The HR-17 features a
rugged, dependable Honda
engine, easy-start system,
automatic choke and a clutch
that stops the blade from turn-
ing within a few seconds
after the handle is released.

If lawn jobs are getting
the best of you, cut them down
to size with the HR-17. Check
wour local Yellow Pages for
the closest Honda Lawn and
Garden dealer or call toll-free
1-800-447-4400. And in llinois
1-800-322-4400.

ITS A
HONDA

i hean Hena Molor Co, vr For optmgs
T TOE S0 LTy, W PECTTITeT ol s vt [
retaL P Do opeestng youT Mool Powr Prodact
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NEW NOW

forhome and shop

€ Tappan's new Cenlennial electric
range (model Mo, 31-2542) features a lift-
off oven door; easy-to-remove, 2600-
watl surface burmer elements and a
9x23x28-in. storage drawer under the
oven. An automatie clock conlrol can start
and stop cooking in your absence, while
the black glass door and canopy-style
backguard add to the modern appear-
ance of this range. Available in white, col-
fee, amond, harveslt wheat and fresh
avocado colors, the untl is available for
approximately $800 a! dealers nation-
wide. It's made by the Tappan Co., Tap-
pan Park, Mansfield, Ohio 44901,

A The Magiclamp is a new, easy-lo-
mount, drill-press hold-down clamp de-
signed to accommodale stock up to 2%
in. thick. The smaller knob adjusts the
clamp height, while the larger one
secures the workpiece firmly. Two mod-
els are available, both with pivoting
clamping heads: The Zoom, shown here,
has a two-piece dovetailed base which
allows the clamp 1o slide along the table;
the standard madel has a single base and
cannot slide. The former sells for $80 and
the latter for $65 plus shipping from Insta-
clamp Co., 11902 West Dakota Dr., Lake-
wood, Colo. B0228,

B The Eon is a 3-pound portable solar
powered stove that consists of a reflector,
griddle plate, tracking stand, fie-down
assembly (for use in the wind}, tote bag
and instruction manual. According to the
manufacturer, the stove works well any-
where the sun is shining, The parabolic
configuration of the reflective umbrella
concentrates heat on the griddle plate
only; the rest of the unit remains cool 1o
the touch. Designed to boil a quar of
water in 20 minutes and fry eggs in 5
minutes, it's $89.95 postpaid from the
maker: Redshift Ltd., 959 East Colorado
Bivd., Suite 1, Pasadena, Calil, 91106,

D The digital Touch Code Lock is an
electronic garage-door lock that mounts
on the outside of the building and oper-
ates the door only when its control panel
iz touched in the proper sequence of lat-
lers and numbers, The four-digit code can
be changed whenever the homeowner
desires by simply reprogramming the
codebox: 20,000 difterent combinations
ara possible. Made of high-impact plastic,
the unil iz wired directly into the door
opener and sells for $49.95 through the
Sears home-improvement catalog, From
Sears Roebuck and Co., Dept. 703,
Sears Tower, Chicago, Il 60684. PM
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Hand-tapping rig

AUN NUT UP ON TAP AND BEGIN WORK

TURN NUT DOWN ON WORE
AFTER FIRST THRAEADS TAKE HOLD

This arrangement keeps a hand
tap at a right angle to the work.
Clamp the workpiece to the table;
run anut{same thread size as the
tap) up the tap. Start the hole,
until the first threads take hold.
Then, keeping the tap engaged,
turn the nut down on the work
surface with a wrench. As it bot-
toms, nut draws tap straight.
Continue, keeping nut against
work.—Edward Mayover

You can straighten a warped
table leaf this way: On a warm,
sunny day, weight the warped
piece with bricks—concave side
down—on the lawn for a few
hours. The leaf may gather
encugh moisture to straighten
itzelf. To keep it straight, place
two 2x4s across the width of the
table leaf and clamp them with
cushioned C-clamps for several
days indoors. Or cut three spaced
saw kerfs on the underside, the
length of the leaf, to a depth two-
thirds table thickness; nail per-
manent cleats across the cuts.
—Ralph S, Wilkes

DIRECT FROM
U.S. OPTICS

QUALITY SUNGLASSES
AT FACTORY PRICES

Emhpmrhamu Impact resistant
* Handcrafted » Polished glass
hm.lﬂ Hardened metal frames *
No non-sense guarantes.
FREE — limited time cnly — deluxe velour
lined case with sach pair of glasses
ordered (a $3.00 value). Credit cards
accepted, Dealer inquiries invited.
NOTICE: Dun‘thnhnbdh}
encinsively for U8, Opei

exclusivaly for U. Op‘hq To make

Bure you tha best, order now and if
not comp y satisfied return for
refund within 30 days.

sl Qg

o

World Famous Puets Glassss
These precision flight glasses are now
available 1o the public bor only $7.95 [ you
could bruy them elsewhers, theyd probably
cont you aver 52000 #20P available in gald
of ulver leama A £2000 valos anly 3795

Two pars for $14.00

Only

Avistar Teardrap Flight Glassss
Flexible cable temples 2304 gold frame
only A $30.00 walva only $9.95
2 panrn tor 518 00

Profsasional Driving & Shooting Glasses

Wide angle amber lens baghtens visibility

30D gold Frame only. A F30.00 value onky
$1498 2 pairs for $2800

To ceder -ﬂd chech or money crder o T.I.S o,
D&j‘il GlE.P.O, Box 14208, Adanis, Gecrgia
Cradit card cusioman pleass bl o cssd Il.nd Esp u.llp

QUANTITY | MODEL »| GOLD | SILVER | PRICE
20F
30A X
] X

Add Postage, Handhng. and Insurance

5 1.00 per pair
Taotal

Crodit card order may -all |-304- 2520703

Vesa o1 Master Chasge # Esp Daie
Mame

Addsess

Caly Simte Lapr

FREE case with each palr.

Honda's EM-500 port-
able generator gives you 500
watts of power wherever
you need it

It's compact, lightweight,
easy to start and econom-
ical. And it's powered by a
smooth, quiet Honda four-
stroke engine. There's alsp a
built-in Automatic Voltage
Regulator for steady output.

The EM-500 is perfect
for battery charging, camp-
ing, boating or emergency
use. It gives you all the
comforts of home even if
you're going miles away.
Check your local Yellow
Pages for the closest Honda
Generator dealer or call toll-
free 1-800-447-4700. And
in llingis 1-800-322-4400.

ITS A
HONDA

€ LR Ao Honda oty Co bee. For apbima
periormance av nately we e el pin fiad Be
ey, ] R (B 1 R Mol Priwist Prociat

MAY 1982

49




PM ELECTRONICS MONITOR

Going in circles

The videodisc laser system took cen-
ter stage in a blaze of light when it
made its solo appearance more than
a year ago. Then the RCA system—
called CED or Capacitance Effect
Disc—bacame a player in this ongo-
ing drama. Now, at long last, the
VHD system (from JVC and others)
has arrived,

The new VHD system (see VHD
Makes A Promizing Debut) offers a
long-lasting stylus, as well as the
type of quick searching now found
only in the lazer systems. But the
purpose here iz neither to praise it,
nor to speak of it ignominiously
{such musings will be featured in a
later article once [ get my handsona
working model).

Rather, it is to point out that all
this activity on stage has led to less
then rave reviews in the one place it
counts—the marketplace. If success
is measured by the applause of the
cash register, then the videodisc is
the Fatty Arbuckle of 20th-century
technology.

Oh, they loved the act when it first
appeared—but, later on, it just
wouldn't play in Peoria.

Three competing systems that are
totally incompatible have led to a
great deal of consumer confusion.
The gquestion iz not, simply, which
videodisc system is better, but which
will even be here in five years.

Today’'s videodiscs of Smokey And
The Bandit could easzily wind up
being tomorrow's Frisbees.

Most people just won't put down a
8500 to $1,000 “bet” unless all the
cards are showing. And right now,
the cards are all wild.

Contrast all of this with the
upcoming audiodisc market, which
seems as certain of success and pros-
perity as the videodize market is
unsure. The reason is that there is,
as yet, only one announced audiodise
system that anyone seems to be tak-
ing at all seriously,

The system, developed by Phillips
{a company based in The Nether-
lands), at first seems similar to the
videodisc laser devices, Like them, it
uses & very shiny, plastic-encased
dise, covered with reflective, micro-
scopic "pits.” The laser light is
reflected in a digital manner by the
pits and music is produced. But the
pits are even smaller than their vid-
&0 counterparts—and the discs are
smaller in diameter. Quality control,
still an unknown, is the one area to
be proven.

At the Consumer Electronics

CAPACITANCE
EFFECT Y

VHD Makes A Promising Debut

The new videodisc syslem pictured here is
calied the VHD or Videco High Dansity system.
2 proponants claim thal i's e systém of the
luture. A stylus-alectroda combination rides
smoothly atop a plastic dise. On the disc itsel!
are thousands of information-containing "'mi-
cropits.” As the siylus's electrode passes over

thase pits, it sensas the information M a "ca-
pacilance effect,” which can be thought of as a
digitally encoded message.

The main advantage of this new system is
that the flal stylus just barely skims the disc.
Thiz means that waar & minimal and fast
searching (s sasy.

Show, recently held in Chicago, we
had the opportunity to hear several
versiong of the sudiodise system
from Sansui, Marantz, Sony and
other companies. All sounded as fab-
ulous as a convention floor would
allow. But more importantly, the
buyers and distributors at the show
were excited by the audiodisc,
though turned off by its video coun-
terpart.

Why? Because of the one system.
There is no doubt which system to
stock—just which brand. And on top
of that, dealers know customers
won't be stuck with something total-
ly outmoded in a year or two.

The audiodise system will hook up
much like a turntable to any of
today's amplifiers. And the sound?
Superb! There's no doubt that any-
one interested in audio should plan
on buying one. But if you're into vid-
eqo, maybe you should wait and see,

Warning signails

The cost of audio recording tape in
England may be on the verge of dou-
bling in retail cost. It's not that it's
becoming more expensive to manu-
facture—it's due to a campaign be-
ing waped by the British Phono-
graphic Industry (BPI1).

The blokes at BPI are of the opin-
ion that the record industry there is
losing millions of pounds (the mone-
tary variety) as people buy blank
tapes and “pirate” records from

friends’ libraries by taping them. So
far, the Britizh government has
blocked BPI's attempts to have a tax
impozed on the cost of each blank
tape sold—revenues from the tax to
go to British record companies.

But bulldog-tenacious BPI in-
tends a long and drawn-out fight.
Already, a spokesman has been
quoted (in Britain's New Seientist
magazine) as saying: “If we ean find
some sneaky way of petting our levy
[tax] going, by . .. shoving it into a
subelause no one bothers to vote on
o« we will do it!”

You can bet that people in our own
audio industry—as well as people
concerned with videotaping—are
watching these transatlantic events
with great interest. The question is;
Even if the English face up to a new
tax with stiff upper lips, would
Americans do likewize?

After all, the tax on tea never got
far here.
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HINTS
FROIM READERS

String on electrical cord

A short piece of rawhide or heavy
twine tied to the end of a lead or
extension cord (above) neatly se-
cures the cord when it is rolled up
and not in use (below). You can
then hang the cord in a handy
spot until you need it again.
—Howard E. Moody

Sanding discs

~DRILL-PARESS CHUCK

f4"-DiA. w B
.~ THREADED ROD
HEX NUTS

____.—o—"‘" 12 RECHD.}

- WASHER
- TOY WHEELS,
13 DR JE™ WoDD
a Dik, TO ST
WASHER
HEX MUT

IDLER HOLE
TIN CLAMPED
HARDWOOD BLOCK

DRILL-PRESS
BASE

After cutting discs with a hole
saw, [ smooth them with the set-
up shown to make toy wheels.
Chuck a threaded rod in a drill
press; steady the free end in an
idler hole. Sandwich the discs
between hex nuts and washers,
Use rasps and sandpaper as the
discs turn.

— Russefl F. Schleicher

Honda's BF-75 out-
board motor will really keep
your head above water.

With 7.5 hp, it's powered by a
smooth, quiet Honda four-
stroke engine. For quick
response, powerful acceler-
ation, and maximum fuel
economy.

There's even a built-in
60 W charging coil for
recharging boat or RV
batteries.

The BF-75 cutboard
motor. For smooth sailing on
small craft or auxiliary
power on larger ones. Check
your local Yellow Pages for
the closest Honda Outboard
dealer or call toll-free
1-800-447-4400. And In
[llingis 1-800-322-4400.

ITS A
HONDA
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Protect
your

mileage
= ——————

Nothing can spoil your engine’s
performance faster than a balky
carburetor.

A piece of gritorrustnolarger
than a pinpoint can keep needle
valves and metering rods from
seating properly, wasting fuel
and spoiling performance.

The best waytostoptroubleis
in the fuel line, before it reaches
the carburetor.

Clear DDd.'gl' lets you check fiiter parformance

The ProFuel filter has a grit-
grabbing element that nabs dirt
down to forty microns, protect-
ing vital carburetor parts be-
yond the original equipment
specifications.

And with ProFuel you change
only the element, not the whole
filter. It's quick and economical.

The ProFuel body is clear, so

Replace onty the element, not thie whiode filter

that you can check the condi-
tion of the fuel and the filter.
The finish is hard chrome that
reflects heat and resists rust.
ProFuel is a product of CR
Industries, Elgin, IL 60120
Easily installed, it's available
in auto stores in your area.

PHOTO
HINTS

Flop-free filtering

Filtering chemicals can be a very
messy chore. But if you use a lab-
oratory-style ring stand, you'll be
able to work spill-free, The heavy
iron base prevents sloppy tip-
ping.—Bob Hertzberg

When yvou erop a photo {(mark the
area to be enlarged), don’t use an
emulsion-damaging pen. Use a
“negative pencil"—a form of
erasable grease crayon, available
at photo stores.—Bob Hertzberg

Sock them away

Delicate and expensive camera
lenses shouldn't be left to “clink"
together at the bottom of your
gadget bag. Protect them with
woolen socks, secured with rub-
ber bands.—Bob Hertzberg

ANOTHER
HONDA

FOR THE ROAD.

Now you can have all
the comforts of home away
from home. With Honda's
new 4000-watt RV generator,

It's powered by asmooth,
quiet Honda four-stroke en-
gine. There's an extra capacity
oil tank, Oil Alert™ system
and CD ignition for much
lower maintenance.

The EV 4000 is compact,
and has just the right dimen-
sions to fit an RV compart-
ment. It gives you more than
enough power to run all your
household appliances even
when you're in the middle
of nowhere.

Check your local Yellow
Pages for the closest Honda
Generator dealer or call toll-
free 1-800-447-4700. And in
ingis 1-800-322-4400.

ITS A
HONDA
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Will the real lowest tar
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FILTER CalumRE TTES

ISP P
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Comparative 1ar levels reflect the lower of either
FTC method or Dec. "8 FTC Repaor.

BOX, BOX 100's: Lezs than 0.01 mg. “tar”, 0,001 mg. meoune, SOFT PACK B5's
FILTER, MENTHOL: 1 mg. “1ar”, 0.1 mg. meoting, SOFT PACK 100's FILTER,
MENTHOL: Z mg. "tar”, 0.2 mg. nicoting, av. per cigarette by FTC method.

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




1005 please stand up?

The lowest in tar of all brands.



ERS’ CLINKC
QUESTIONS ANSWERED

Tin cans clean chimney?

I've heard of an old southern remedy
of burning tin cans in a fireplace to
reduce the buildup of creosote in the
chimney., Care to comment on itg
effectiveness!—E.R. Hawes ({ad-
dress not given)

I'm afraid that remedy is an old
wives' tale. Burning tin may create
& chemical reaction in the smoke
going up the chimney. This would be
gimilar to the reaction of so-called
chemical chimney cleaners which,
incidentally, aren't given much cre-
dence by authorities. The long-
range effect of the salts in the chem-
icals on all types of chimneys (ma-
sonry, galvanized steel or stainless
steel) is corrosive, and its overall
harmful effect is unknown at this
time.

Implements are sold so the home-
owner can clean his own chimney,
although it's a messy job. [{ this isn't
your cup of tea, conzult the claszsified
directory under “Chimney Clean-
ing” for the name of a professional
chimney sweep.

Blinking lights

What makes my howse lights blink
every tine [ burn on the garbage diz-
posal, when my washing machine
changes cycles or when 'm uging the
oven? Even the refrvigerator motor
causes them to blink. Our budget is
tight, and my husband keeps putting
off agking a licensed electrician.—
fname withheld)

Any electric motor draws more
current upon starting than it does
when running. Unfortunately, the
circuits of some houses weren't de-
signed by professionals; motors such
as you mention may have been wired
together on the same circuit. This
causes overloading, which will tem-
porarily dim your lights.

The best solution i= to have a
licensed electrician put motors that
draw large amounts of electricity on
separate circuits,

Insulating masonry walls
Dver 60 years ago, my father-in-faw,
a brick masen, built my house of sol-
id, 12-in.-thiek briek walls, with I in.
of plaster on the insgide surface. How
ecan { insulate to cut heat ing and coal-
ing costal? I can't insulate more than
¥ oin. becawse of the trim.—James A.
Murray, Des Moines, Towa

Use a minimum of l-in. polysty-
rene insulating board. To do this,
increase your jamb width around all

doors and windows by 1 in., plus the
thickness of your new wall finish
(see drawing). Remove the base-
board. Then replace it on the newly
insulated wall. Also, remove all trim
from doors and windows and add
extenders, such as the jamb exten-
sion shown in the drawing. Glue and
nail these strips to the existing
jambs. Glue the insulating board to
the plaster. Laminate the finish wall
(paneling on dry wall) to the insulat-
ing board.

The adhesive must be compatible

L]

JAMB UMNINSULATED BRICK WALL

17" BRICK
WALL

TRIM i
1" THICK PLASTER
WaLll WITH INSULATION

T . .
LY,

ottt ST HICK
i acd INSULATING
BOARD

To Insuiate & brick wall (top drawing).
remove any frim. Then apply Inaulating
board (bottom drawing), finish with dry wall
and extend the jamb so it's flush with the
dry wall before replazing the trim.

with the insulating board. There are
several insulating boards, but [ am
most familiar with Styrofoam, from
Dow Chemical. Use Styrofoam-
brand inzulation mastic No, 11 to
apply the Styrofeam and the wall
finish, For fire safety, the insulation
board must be covered with dry wall
before the finish wall is applied. A
vapor barrier isn't used.

Plpe corrosion

! have a few bronze and brass fittings
and valves on my galvanized water
pipe system, ! forgot to put pipe dope
on the galvanized pipe. Now 'm wor-
ried about corrosion caused by dis-

Dy pos iy 8 OMIS AEINIANENCE Br redal probiem 7
Send it o Homeowners' Ciig, Popwar Mechanics,
Z24 Wost 57th Sr. New York, NY. 100719, Letters
canngl be answered fndhvigually, but problems of
widhe inferest wil be discussed in s colmmn. For
morg home repalr and misrlenance halp, gel PM's
Homa Care Guide, $4.95 postpard. Send orders(a) o
P, Box 1074, Radio City Station, New York. MY,
To1ar.

gimilar metals in contact with each
other., fs it harmyul to anyone's
health? Fve had the aystem for nine
years; the water tests okay and ['ve
had no leaks.—Elmer D. Kilmer,
Wayland, N.Y.

The dissimilar metals won't be
harmful to vour health, but they def-
initely will corrode. This occurrence
is known as electrolytic corrosion; it
happens when dissimilar metals are
in contact in the presence of an elec-
trolyte, such as water, containing
small amounts of neid.

Pipe dope isn't considered a sepa-
rator of dissimilar metals for this
reason: As you tighten the fitting,
you're bound to get some metal-to-
metal contact.

Dielectric connectors are made for
this situation. They have a union at
one end containing a fiber or plastic
separator which prevents direct
metal-to-metal contact between the
two joined parts.

SERVICE TIP

A network ol professional home inspeclors
called Housemaster of America, 18 Hamillon
51.. Bound Brook, N .J. 0BB0S, camea up with the
following home deficlencies relating to the age
of the hause. This interesting bil of mfarmation
is based on thousands ol inspections:

HOUSE DEFICIENCIES
{in parcent, scconding to sge)
Tto12 131029 30+
Defects yaars years  years
I-m ool 12.1 787 BB.T
Eleciricsl defects 136 a7 112
Mized plumbing - 82 489
zed
I, copper)
‘Watar 263 289 ara
Poor roofing oa 17.7 217
Heal deficiencles 6.1 215 27.2

Although | personally teel that a 30-year-old
house would have had al least ong new roof,
and even updated insulation, this does give a
good idea of whal 1o look for when buying an
older home. [ |
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on a bright
future.
With the Air Force’s technol-
‘ogy team. If you want to go

f&r the Air Force can help you get
’tthere. With npporﬁ:nmes few

But it takes trammg Air Force
traini e
high ;\?l{}d raduate, you can
learn a val sld[l--mat
an Air Force technical '
actually on the job, And you'll I:Ie
able to work toward an associate
d ree from the Community

ollege of the Air Force. With
great Alr FDr-.‘.E pay and benefits.

For the college-bound, Air




Classic Rep

roduction:

A Newel Post
From Lincoin's Home

You can lathe-turn this beauty for your home.

he newel posts that add charm to

the entryway at right are repro-
ductions of the one located in the
Lincoln Home National Historic
Site. The original is of walnut, but to
cut costs we used fir and walnut
stain. Keep in mind that the dimen-
sions shown might have to hbe
altered to suit your stairs and exist-
ing banisters,

Because it's too long for a stan-
dard 36-in. lathe bed, the post must
be turned in two pieces. The separa-
tion is made at the 2-in. mortise.
Begin work on the upper section by
cutting the 5% = 5'4-in. stock into an
octagonal shape on the table saw. By
starting the 45" bevels about 15 in.
in from each corner, the eight fin-
ished faces should all be about the
same width. If you prefer, simply
rough-round the stock, using your
deep gouge. Center this block on the
lathe and, at low speed, turn the
posts to the tolerances shown. Be
sure to sand the post smooth while
it's still in the lathe. Next, bore the
mortige in the bottom and the dowel
holes in the top.

The bottom section iz turned in
much the same way, but do not trim
the block into an octagon. This piece
must include the 2-in. tenon, so yvour
overall length will be 14% in. After
sanding smooth, jein the two sec-
tions with glue and allow to dry.

Using a band saw, rough-cut the
post cap and the rail easing (the
curved arm that joins the cap to the
banister) out of a 34X 5% 9-in. block.
The angle of the easing relative to
the cap will vary, depending on the
rise and run of your staircase. Carve
the cap to the appropriate shape,
using a spoke shave, rasp, Surform
tool and sandpaper, Draw guidelines
in pencil. If they aren't carved off,
they will be sanded off later.

Carefully align the dowel holes in
the cap with those in the top of the
post. Then join the cap to the post,
using dowels and glue. Bore the
holes in the post bottom and floor,
then join them. Once the post is
installed and the glue has dried, fin-
izsh shaping the easing to match the
handrail. Thoroughly sand the joint
to reduce the chance of splintering.
Finally, stain and apply the finish of
your choice.—David J. Warren
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Graceful newsl-post reproductions add a
touch of class 1o & plain-looking entrance.

=

Our reproductions wers based on this new-
ol post at Lincoin's Springfisid, W, homa,

BORAE 1/2-0lA x 24" DEEP
HOLE FOR 1/2x 1-1/2" DOWEL
(4 REQD.)

Erse i
i

Fi 1__'-L

FLAT, l__m_sﬂn STAIR PITCH
278"
i SIDE VIEW

MNEWEL POST CAP WITH RAIL EASTNG

114" RAD.




_KOA...More of what
you go.campingfor. -

Camping has long been one of North
America’s favorite pastimes. American
and Canadian camping families, like
yours, have come to depend on the
familiar red and black KOA sign. It
means clean restrooms with hot show-
ers. Friendly hosts. And, best of all,
family fun at a price you can afford.
Want more? You've got itl Level
sites for your RV. Grassy tent
sites. Convenlence store.
Laundry facliities. Utllity

A

clean, friendly, & fun

_— ; t“‘ :
P
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hookups. Swimming pool. Game rooms
and playgrounds. Dump stations and
advance reservations. Throughout the
US. and Canada, Kampgrounds of
America has more than 700 camp-
grounds to help you get the best value
for your camping dollar. For a free
108-page 1982 KOA Handbook and
Directory, stop at any KOA Kamp-
ground, or send $1.00 to KOA
Directory, P.O. Box 30558, Bil-
lings, Montana 59414-0558.



1 Displays at the new Rushmore-
Borglum Mussum In Keystone,
5.0., show how greal stone faces

= NEW SIGHTS
NEAR CAMPING

onsirations of old-time
logging-camp skills and
a monthly woodwork-
ing show at the Western
Forestry Centex in Port-
land, Ora,

3 Most spectacular of the new sights is
the still-smoking Mount St. Helens vol-
cano located near Longview, Wash.

el

4 Wheeler Historic Farm at Sait Lake City
explains Mormon Life, and hydrofoll crosses
Great Salt Lake o Antelope |sland.

- National Parks and qum_
b ; = h.,""" '.\
- N N

S
- AR ; _'&N Thagmt International Space 2 q
aF it - & Hall of Fame. .
o 5 Open lands of the West offer a variety
of desert and mountain campgrounds for :i
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Nearly every city now has
attractions nearby. Visit
the more distant ones by
camping out on the way.

by Richard Dunlop

rom old-time tall ships, sailing
up the Delaware to celebrate
Philadelphia’s past, to central Flor-
ida's futuristic Spaceship Earth
(the world’s first geosphere), camp-
ing and traveling Americans are

e S

« . T Fora close-up of Louisiana's

w~ bayou country, boats from Henderson
tour the swampland wilderness of the
Atchafalaya Basin.

~ { seum in the world, is highly popular

e N
= Ly

- -
" (i
W e 7
\\ .
' e i

finding spectacular new things to
see in 1982. Many sights are less
than a day’s drive from home. All
are near campgrounds that can help
make a vacation cost less for fuel
and food, lodging and entertain-
ment.

The biggest new attraction of
them all will be the World's Fair,
which opens at Knoxville, Tenn., on
May 1. The theme of the fair is en-
ergy, and the Sunsphere, a 74-foot

Hational Alr and Space sxhibit.

10 philadelphia celebrates its
this year, starting
with arrival of Queen Elizabeth .

-
f/v
8 Newest addition to Walt Disney World Magic
Kingdom, near Orlando, Fla., is Epcot Center,
with its giant
theme areas Future World and World Showcase.
Epcot Center opens officially on October 1.

constantly growing Mystic Sea-
port In Conneclicut, near the
Submarine Memorial at Groton.

11 Even New York City hes

% nearby campgrounds, where visl-
tors can stey overnight while ses-
ing such grand sights as the
- Empire State Buikding or Radio City.

e
geosphere Spaceship Earth, and

.




When your reputation’s
on the line, better fish Stren.

Your favorite lure did the trick. The fish took it, all nght. But how
will you explain that he took your line, too? Next time, rely on tough, all-purpose
Stren, the premium fishing line from DuPont.

It’s the professional angler’s top choice. Because Stren has a unique
balance of properties. To let you set the hook —hard. Play for keeps in rugged
COVer. Anmﬂw that your best knots will hold up. Cast after easy cast, fish
after fighting fish, L. . _

The best fishing is Stren fishing.




NEW SIGHTS
(Contrudd frovm page 631

globe of gold glass atop a 192-foot
tower, rises at the heart of the expo-
gition. Twenty nations are partici-
pating, and fair-goers will have a
fine opportunity to sample their
products, arts, music and cuisine.
The energy exhibits promise to
make the Knoxville World's Fair par-
ticularly significant, but there also
will be the opportunity for visitors to
ascend on the world's biggest ferris
wheel and to ride a shuttle loop
roller coaster that hits speeds of
nearly 70 mph. Yet less then an
hour's drive southeast is Gatlinburg
with itz aerial tramway, Alpine slide
and museums, It is the gateway to
the Great Smoky Mountains Nation-
al Park.

To the west, Opryland, U.S.A. &t
Nashville provides kids and grown-
ups alike a chance to get drenched in
the Grizzly River Rampage, 8 man-
made torrent of white-water-river
dimensions. Or sit in on television
tapings of shows, both in the theme
park and in the Grand Ole Opry
House.

Fair-goers will find fascinating
new things to visit in surrounding
states. Kentucky has a new attrac-
tion in the Kentucky Horse Park, on
Iron Works Road near Lexington.
The heart of the park is the Interna-
tional Museum of the Horse, which
traces equine history from Echippus
to the present. The North Carclina
mountains east of Knoxville not only
have new attractions, but fair-goers

may camp or stay in motels or cabins
insuch sylvan surroundings as Mag-
gie Valley or Cherokee, and com-
mute to the fair on shuttle buses.
They not only can save considerable
money this way, but also watch
mechanics at Tweetsie Railroad's
shops at Blowing Rock restore a
steam engine for the forestry ser-
vice or, just down the road, observe
the Goodwin Weavers working, as
they have since 1812, on a futuristic
machine created by inventive moun-
tain genius John Goodwin,

South Carolina also hag its new
attractions. The world’s first nucle-
ar-powered merchant ship, the Sa-
vannah, is now moored at Patriot's
Point in Charleston. Nearby is the
Yorktown, World War II's famed
“Fighting Lady,” and other war-
ships which make Patriot's Point
one of the world's foremost naval
museums.

Georgia's Savannah easily rivals
Charleston in charm, and the His-
toric Waterfront district has benefit-
ed from several new restorations
this year. Near Savannah at Rich-
mond Hill, meals are served in the
Hermitage plantation home of Hen-
ry Ford. It was in the parlor of this
house that Ford planned his V8, and
on the plantation that the first Ford-
Ferguson tractor was built. On Sa-
pelo Island, visitors can study the
life in the salt marsh at the Univer-
gity of Georgia Marine Institute.

Az might be expected, Florida has
much that iz pew. Innovations
range from the Ybhor City Museum in
Tampa, where cigar makers roll

Electricity makes youngsters' hair stand on end as one of
the educational surprises at the Megic House In 5t Louls.

cigars by hand, to the new Seven-
Mile Bridge in the Florida Keys.
Popular Busch Gardens at Tampa
will unveil a new water-raft ride at
the Dark Continent., called “The
Congo River Rapids,” while Miami
has a new zoo, second only to San
Diego's in size.

The most important of all attrac-
tions opening in 1982 in the South-
east is Walt Disney World's Epcot
Center at Lake Buena Vistn near
Orlando. Costing $800 million and
covering 800 acres, the vast complex
will debut in October, Linked to the
Disney World Magic Kingdom by a
2v-mile monorail, the two principal
theme areas are Future World and
World Showecase. Visitors ride
through adventure at Spaceship
Earth, a giant geosphere 165 feet in
diameter. U.5, firms are creating
major pavilions to demonstrate such
concerns as energy, the land and
motion. A Disney spokesman ex-
plains, “In Epcot Center, the 21st
century will begin Oct. 1, 1982,

Nearby, in Winter Haven, Cypress
Gardens has doubled in size with the
addition of a Living Forest featur-
ing exotic animals that can be pho-
tographed clozse-up, magic shows
and rides for youngsters.

Fair-goers driving down from the
Northeast may go by way of Tide-
water Virginia where Colonial Wil-
liamsburg offers new insights into
early American life. Virginia reveals
the future, too, at NASA's Langley
Research Center, where astronauts
trained for their moon walk. The
Shenandoah Valley is still another
route to the Knoxville fair, and trav-
elers may want to stop and visit New
Market Battlefield Park where, on
the second Sunday in May, some
1,000 men, dressed and equipped as
Union and Confederate soldiers, will
re-gnact the battle. Farther west, at
Beckley, W. Va,, is the Beckley Exhi-
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ON DEMAND FOUR WHEEL DRIVE.

MAXIMUM TRACTION.

The only cars in America you can
switch into four wheel drive without
stopping are made by Subaru.

All other 4WD's, without excep-
tion, require a full stop before
switching. But with On Demand Four !
Wheel Drive, the instant you need
extra traction and safety, you simply
flick the lever. ==

And immediately you go from full time Front
Wheel Drive to Four Wheel Drive. (For tougher
going, certain models offer a dual range gear
box). Only Subaru gives you the advantages of
both Front Wheel Drive and 4WD in one road
hugging car.

Our Hatchback, Wagon and Brat are also
great performers in other ways as well. Like:

Great gas mileage. Our
entire line of 4WD'’s, for instance,
is #1 among all 4WD cars in fuel

economy.

—— ¥

Low sticker price. We offer the
lowest priced 4WD car in America.
In fact, our 4WD's actually cost less
than many cars with conventional

2 wheel drive.

Optimum options. The Hill-
Holder™, a device on certain models
that prevents drifting back on steep
hills. Power windows"* Power steer-

| ing™ Stereo/cassette. Cruise control.

Terrific value. For all of the above reasons,
and many more, Subaru delivers maximum
value per dollar. Not to mention independent sus-
pension on all 4 wheels, rack and pinion steering
and power assist front disc brakes as standard
equipment.

Also standard are two features that come
with every Subaru: reliability and durability. And
you don't have to demand them. We do.

SUBARU.

INEXPENSIVE. AND BUILT
TO STAY THAT WAY,

aeR
HCAC 0

TEWE §F
R M
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Campers in the Florida

NEW SIGHTS
(Continued from page 65/

bition Mine where wvisitors ride
through 1,300 feet of underground
coal passageways.

In Washington, D.C., there's al-
ways something new at the Smith-
gonian, where the National Air and
Space Muzeum has become the most
visited museum in the world. The 25
galleries feature such machines as
Lindbergh's Spirit of S¢t. Louis and
the Apollo IT command module,

America's former capital, Phila-
delphia, is celebrating its 300th
birthday. It all begins with a visit
from the transatlantic superliner,
Queen Elizabeth 11, on April 25. The
QE-2 will dock at the Packer Avenue
Terminal, where an amphitheater
has been constructed for ceremonies
and entertainment to honor the
city's Century IV. Eight historic
mansions in Fairmont Park will
serve dozens of eolonial foods, and
on stages throughout the ecity the
first annual American Music Festi-
val will provide tops in music old and
new. On June 17, the tall ships will
come sailing up to Penn's Landing,
and there will be tours on shipboard,
parades, and fireworks, all free,

New York City, the nation's first
capital, also is making 1982 a festive
year. Among Manhattan's new-old
attractions are the Empire State
Building and Radio City Music Hall,
both recently refurbished. The Em-
pire State Building has redesigned
sky-high observatories on the 86th
and 102nd floors. At Radio City
Music Hall, exact replicas of the
original carpets and wall coverings
have been put in place to return the
world’'s largest theater to its Art
Deco elegance,

In New England, Groton, Conn,,
“submarine capital of the world,”
haz opened up the submarine Croak-
er at the Submarine Memorial, and
at Mystic Seaport the 1908 coal-fired
steamboat Sabino takes visitorsona
cruise on the Mystic River. The Sea-

Keys can marvel st the new hwn-lllllﬂﬂ:bunuuplmcilﬂ
waters between the samall islands along RAoute 1 down

1o southernmost Key West.

Close-up observation of archeologlsis at
work s possible at Toltec Mounds State
Park, site of 16 mounds near Scoft, Ark.

port’s collection continues to get
new additions, but the whaler
Charlea W. Morgan and the square-
rigger Joseph Conrad remain the
most-visited ships. Rhode Island’s
Canonchet Farm at Narragansett
has a new miniature railroad. An
adaptation of an 1840 “Iron Horse"
pulls the train.

Midwest visitors to Indianapolis,
dizcover this spring that the Zoo and
Muszeum of Art, in a joint exhibition,
show how animals have inspired art-
ists since prehistoric times. The
largest Children's Museum in the
world, also in Indianapolis, will open
a new physical science gallery June
5. At nearby Noblesville, Ind., Con-
ner Prairie, a living village, demon-
strates Hoosier life in 1836,

At Grand Rapids, Mich., the new
Gerald R, Ford Museum features a
full-scale replica of the Oval Office
when Ford was President. Michi-
gan's other prime 1982 attraction is
Greenfield Village & Henry Ford
Museum with displays of how Amer-
ica developed mass produection.

Chicago’s Museum of Science and
Industry has major new exhibits of
electron microzcopy and timekeep-
ing that explain both mechanical
and biological “clocks.” Old Wiscon-
sin, at Eagle, has become a leading

(Piease furm o page 68)

Free!

Edmund Scientific

Rush ma your fred catalog!
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State _ 2ip

Clip And Mail Coupon Today To:
Edmuna Scientific Co. Dept. 3211 H10
Edscorp Bidg. Barrington, WN.J 08007

Mo, 3455 ®"1882 Edmund Sciantific Co

Motorize your bike.

Get over 200 mpg!
Forget expensive mopeds|

* 2-HP or 1.3-HP/Up to 45 MPH

« Fits most bikes

e Fast, reliable — fun ot

» Allows free edaling )

s [nstalls easily

« Satistaction
guaranteed

Free Information

and rebate offer!

Call tall-frea

| 800 821-7700

ExL 10010 anytimet
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The Coleman solutlon

The problem with compacts is they overpack fast, Coleman’s rugged PackHorse® [T
utility trailer is the perfect solution. PackHorse II can be pulled by any sub-compact and
hauls over half a ton of suitcases, furniture, tocls, toys—just about anything! Features
include a full one year limited warranly, recessed taillights for easy on-end storage,
easy-to-assemble kit and Coleman quality throughout. Handy options include a hard
plastic top cover, cycla channal, flodr and sida boand Kit, 1arp Covar, spare Tire, Tanders,

See the FackHorse IT utility trailar at your local Coleman dealer or call {(814) 445-0661.

=N PackHorse IT

One ull-ll.nlllrﬂqulllhr utility traller products rlllnu'l'-n'lur-d by the Colaman Company.

MANUFACTURE THIS BEAUTIFUL
CONCRETE OUTDOOR FIREPLACE &

Right in Your Back Yard

Sells on Sight from
$250 to $300. Easy fo
start your own Profit-
able Business.

The RPT Mig. Fireplace
Molds and Process are
the most amazing &nd
foolproo! aver invanied.
Simple 1o operate.

BIG DEMAND!!

Sell all you produce to
Department Stores,
Homeowners, Parks,
Murseries and Picnic
Groves. Fireplaces sell
on sight. No experiance
necessary. We supply
full upurltlng instruc-
tions and equipment
plus the know-how that
spalls BIG PROFITS.
This is an cutstandi

unity for men o
v ':nd lmlt.!iun;plul
og a busy ¥
ing field. Don't ﬂlll,’?.
Mall cou Al once for
full deta
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$10.00 Worth of Sand and
Cement Produces This
Attractive Fireplace.

l-HPT MFG. DEPT. PMm52 —}
| 3537 Limekiln Pike, Chalfont, PA 18914 |
- |
City . - Slate ] I

Mama

Address _

Waoven cocoons Intrigue young visitors &t
the indianapolis Museum of Art. City also
has the world's largest Children's Museum,

NEW SIGHTS

{Continued from page 67)

ethnic museum, and at Wisconsin
Dells there is a surprising new
Robot Village. South Dakota has a
new Mount Rushmore-Borglum Mu-
seum, at Keystone, that shows how
Borglum carved the great stone
faces. In Kirkwood, Mo., Magic
House visitors observe how broad-
casters of the future will talk with
audio delay, and learn how to crack
three kinds of safes. At the Toltec
Mounds near Scott, Ark., the public
will watch archaeologists at wark
and tour the excavation site. Far-
ther south, in Louisiana, beats now
leave McGee's Landing, at Hender-
son, to tour the Atchafalaya swamp
wilderness,

Western vacationers will discover
the International Space Hall of
Fame, at Alamogordo, N.M., and the
Wheeler Historic Farm at Salt Lake
City that brings the Mormon story
to life. A hydrofoil now operates
across Great Salt Lake to Antelope
Island, and by May a replica of the
old Byzantine Saltair Pavilion will
be completed. The West Coast’s most
impressive new attraction is the Cal-
ifornia State Historic Railroad Mu-
seum at Sacramento, with a million-
pound Southern Pacific locomotive,
plus a complete narrow-gauge
freight train suspended 24 feet
above the floor,

Portland, Ore., alzo has a 1900 log-
ging locomotive and monthly wood-
working shows at its Western For-
estry Center, but the newest-oldest
attraction spectacular of the North-
west is the still-smoking Mount St.
Helens voleano in Washington., M



Your home workshop

3-in-] Power Tool!
This one power-fed tool —
SAWS to desired Width . ..
PLANES 1o desired Thickness . .
MOLDS ail popatar Patterns . . .

—all in one fast operation!

Only Complete Workshop Toof OFf its Kind In The World?
From the day it arrives the Belsaw will make and save you
money. With shortages and inflation driving lumber prices
sky-high, this versatile power tool Tji::i-:hr pays for itsalf by
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30 ways to help you qualify for the job you want!

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES

Send for free facts and color bro-
chure to find out what career training
in the field of your choice might do
for you—no obligation to buy any-
thing now or ever. Mow at home in
your spare time, you can train for a
money-making career.,.even get a
college degree il you wanl...to help ©
you get a betler job, Find out every-
thing you need to know aboutany one |
of these 30 career programs—with no 5
obligation to buy anything, now or [
ever, and no salesman will call, Just o
check the one program thal interests 2
you most, You will receive free facts,
calor brochure and information on
employment opportunitics in the Tekd
vou choose. Mail coupon today and
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stronauts whirling through space,
Acumpa(:t cars, hikers' packs and
outdoorsmen’s weather problems
have all had their impact on this
vear's camping gear.

Compact cars, backpacks and even
extraterrestrial travel have taught
American campers much the same
lesson: The weight of every item that
goes on a camping trip and the space
it takes up are critical. These days,
most people want to live more simply
in the woods and closer to nature than
they did during the heyday of plush
outdoor living, which was before the
energy crunch.

Now, more outdoorsmen want to
rough it with a new kind of comfort:
They expect their tents and sleeping

For lightweight camping, backpack tents like the free-standing
8-1b., 4-0z. White Slag Voyager (below left) and 4-lb., 10-0z. Star-

pazer are fevored. White Stag Horizon (right), like Coleman's
Genesis, is aboul 30 pounds in new Evolution 3 fabric.

Backpacks with flexible, external or internal Peak 1 frames are comfortable o carry.

bags to be warmer, tougher and easier
to care for.

Hard-to-pitch and cumbersome
tents that can't stand up to wind and
rain are out. Some manufacturers
are now employing a lightweight
nvlon that first saw use on Himalavan
expeditions. Johnson Camping's
Eureka Tent Div, expects its small
lightweights to be most popular in
1982 Eureka began business in 1895
as & maker of Conestoga wagon covers
and horse blankets and, as a major
outfitter of expeditions, has seen
trends change. Engineers of its Tim-
berline models have attached the
seamless-aluminum-tube ribs to the
tents so they won't get lost, and have

(Plgass lum lo pags 72
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At the tuilhud & tent, sleaping bag,
matiress pad, food and clothes must
all fit into the backpack,




Everything for

Your Towing Needs

;;l 4 LOAD EGUALIZERS

R.¥. REPAIR & SUPPLIES

TR -

BWAY COMTROLS

As a trailering enthusiast, you know how important it is 1o have
the right towing accessories.
U-HAUL HITCH WORLD* has everything you need for
your tow vaehicle and traller to help protect your investment.
Whather it's anly 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 mone aboul
trailer towing than U-HAUL®
COMPLETE LINE OF HITCHES
Hitches for cars, trucks and motor homes. Regular and heavy-
duty hitches. Weight-distributing hitches including the new
350 mini-hitch. All from top-brand names in trailering such as
REESE, DRAW-TITE and VALLEY, Also custom fabrication for
unique vehicles and towing neads.
COMPLETE LINE OF TOWING ACCESSORIES
Brake and sway controls, electrical connectors,
transmission coolers, ball mounts, suspension
atds, tow bars, mirrors, and more!

LIGHTING AIDS

CONVYENIENT SERVICE
Mo matter where you travel, there's a U-HaAUL HITCH WORLD
nearby U-HAUL has over 1,100 fully-equippad HITCH WORLD
locations in the U.S. and Canada, Open seven days a week.
FULL WARRANTY
HITCH WORLD custom hitches are warranted for as long as
you own your vihicle. Defects in materials, workmanship or
installation will be repaired or replaced at no additional cost
at arry of our 1,100 locations,
RY & TRAILER SERVICE & REPAIRS
Spring and winter checkups. Mechanical, electrical and body repairs,
Get everything for your trailer towing needs from U-HALIL
HITCH WORLD. Find HITCH WORLD at a nearby U-HAUL
Maving Canter of in the Yellow Pages under Trailer Hitches.
Write for FREE HITCH GUIDE: ]
HITCH WORLD, DepartmentP | LI<HALL
PO. Box 21503, | .
Phoenix, Arizona B5036
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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 fire-
wood yourself. POPULAR
MECHANICS LOG SPLITTER
exerts some 10,000 Ibs. of
pressure and will easily split
2 ft. lengths of maple and
ash logs 12 to 14 inches in
diameter. With an |-beam
backbone, double-acting hy-
draulic 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 fire-
place. 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 Li-
brary-Log Splitter, Box 1014
Radio City Station, N.Y. N.Y.
10101

R

e PM S SPATIER
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MNEW OUTDOOR GEAR

(Continged from page 70

Tackle box that can fesd fisherman and
fish, Plano's Sportster 1000 holds live bait,
lunch or six-pack at left, tackle at right.

sugpended the tents by shock cords
to absorb wind stress.

Kimberly-Clark has developed a
three-layer laminate of spinbonded
polypropylene for use in hospitals,
bedding and upholstery fabrics.
Dubbed Eveolution 3, the fabric is
now being used for tents, since it is
a third lighter than canvas and
breathes better than nylon. Water
vapor from a camper's breath es-
capes through the mildew-proof fab-
ric instead of condensing on it inside.
Coleman uses Ewvolution 3 for its
Generiz and Calumbia tent models.
White Stag Horizen and Daybreak
tents from Henderson Camp Prod-
ucts also employ it.

North Face, the Berkeley, Calif.,
equipment maker, is producing
backpack tents that apply Buck-
minster Fuller's geodesic designs.
“The formula provides greatest vol-
ume with the least material and the
highest strength-to-weight ratio,”
claims Barbara Cushman of North
Face, who predicts larger, family-
size models for 1981. Urethane-coat-
&d nylen taffeta iz used for floors,
side walls and deors. Fine-mesh net-
ting of knit moncfilament is used
to screen out bugs,

(Other new tents include the

Gimme Shelter, a 1-foot-high, 3-

For the Improved with a picnic
table, portable Structe 8016 grill by King-
Sealey Thermos has flip-over Grid'L Top.

pound, 2-ounce mini that sleeps two.
Stephenson, of Gilford, N.H., has a
two-person 2Z tent of Mylar lami-
nate that, complete with poles and
sack, weighs in at 1% pounds.

Americans are camping earlier in
the spring and later in the fall, and
erngs-country skiing has encour-
aged winter camping. New warmer,
lighter sleeping bags are using down
and polyester synthetics for insula-
tion. Cold-weather clothing, with
breathable but waterproof shells
such as Gore Tex or Klimate, arc
keeping the warmth in with fillings
of Thinsulate, PolarGuard, Hollofil,
Sontigue, Quallofil or Kodel, Closed-
cell foam pads prevent the loss of
heat through conduction.

The loss of heat through radiation
iz now being checked with new
developments. The Space Blanket,
adapted from astronaut suits, was
the first product to offer a barrier to
radiant heat loss. Now, Texolite does
the job while allowing the escape of

{Plaass turd 1o page 74)




Snecial savings on specially
equipped GMG pickups and vans.

Sué:er Sellin’ Days at your

GMC dealer can mean Super
Buyin' Days if you're in the
market for a lightﬂu:ly truck.
With regular cab Wideside pick-
up and Vandura models equipped

with our special options package,

you can choose automatic trans-
mission or air conditioning at no
extra cost while supplies last. And

yOou can even equip your picku
with the optional £2 liter diese
if you wish.

Super Sellin® Days, They're
happening right now at your
GMC dealer. If your old truck
has seen its best days, our timing
couldn’t be better. And neither
could yours. Go on over and pick
out your new GMC,

Transmission offer available on long-wheel-
hase vans and 172 and 3/4-ton pickups only,
Some GMC trucks are equipped with engines
produced by other GM Divisions, subsidiaries.
or affiliated companies worldwide. See your
GMC truck dealer for details.

GMC



You can lose your way,
but you can't lose your
Uncle Henry.

| roug and rugged lock-
back that's guaranteed
inst loss for one year from
48 date of registration.
~ The 3%" Schrade + Steel* blade
 is compiletely rust resistant. f comes
- with a genuine leather sheath for easy
canying. Uncle Henry lockbacks are
available in many different sizes.
Get Bear Paw. You can't lose.,

I
-

Wiite lor your free Schrode AImanoc 1o Schnode Cutleny Com., Ellerille, MUY 124280500

Solve your Hauling Problems -
The

Cart

500 In.
Capacity ® = 3

-— i —

950 Ib. Capacity |
The Stowaway...Just...Folds Away L

Standard Dump Front
Call Toll Free @ HAYES EQUIPMENT CORPORATION
1-800-243-8550

P.O. Box 526 PM Unionville, CT 06085
For Free Color Brochures  prosussrs 1 € 1967 HAYES
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body moisture. [t's laminated from
five layers: Two layers of reflective
aluminized polyethylene alternate
with lavers of nylon mesh. Re-
searchers at Kansas State Universi-
ty's Institute of Environmental Re-
search discovered that a polyester
bag lined with Texolite is 14 percent
warmer and weighs only & percent
more. Moonstone Mountaineering
was first to put Texolite into sleep-
ing bags, and both Cold River's Ome-
ga I11 and Bristlecone Mountaineer-
ing's high altitude bags employ it.
North Face is also at work on reflec-
tive bags.

Self-inflating matiregses

Camping mattresses are greatly
improved for cushioned support and
insulation. The Therma-Rest Pad
has open-cell foam enclosed in a
waterproof nylon shell to trap warm
air inside and prevent heat loss by
convection, conduction and radia-
tion. It inflates itself when a valveis
opened. Air Lift uses separate air
tubes in its Blue Wing camp mat-
tresses.

Additional camping aids, coming
this spring, include new urethane-
insulated coolers, and insulated day
packs just large enough to carry a
six-pack or a few steaks. There are
improved backpacking stoves and
portable, tabletop gas grills for
campsites. Coleman's innovative
Peak 1 backpack stove reaches full
performance in two minutes and
cuts down boiling time. The latest
Coleman lanterns also have a new
automatic Instant-Lite valve to fire
them up.

from &pm .1 Phnm. Reno, Nev.



Wheels
For
Traveling

Campers

Big trailers and motorhomes still
offer everything, and the
kitchen sink, for living with all the
comforts of home away from home.
Small travel, fold-down and tent
trailers also come with full equip-
ment, but fewer total pounda, as
lighter aluminum replaces timber,
and foam and plastic take the place
of wood and particleboard. Con-
gtruction strength has been in-

Austrian all-terrain vehicle that ls being modified for the U.S. marke! |s the new ATV from
Pinzgauar of America, Arington, Tex.; it tops 70 mph and costs a tidy 550,000,

creased; streamlining and folding
fealures are redocing wind resis-
tance. Hitch weights are down to
where compact cars can tow them
easily.

Prices have not shrunk, but RV
camping is still one of the most inex-

pensive routes to outdoor fun with
budget options that range from driv-
ing in luxury to biking with a back

pack. At the top end, §100,000 can be
spent on a palatial rolling home with
motor, A new ATV, imported by

(Figase furn o page T7)

Introducing New

Flexible Fabric.
The bandage that

moves with you.

So it stays with you.

BANDAID
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<
IT WONT TAKE THE DAY OFF :
WHEN YOU DO.

A day like this doesn't come along For example, the majority of For a free catalog of Mariner
very often. When it does, you dont  our motors feature sclid state Qutboards from 2 to 200 horse-
want to spend it back at the dock  ignition systemns that eliminate power, write Mariner, Dept. PM5,
trying to get your outboard to run.  troublesome breaker points. Their 532 Water Street, Fond du Lac, Wl
You want a Mariner Qutboard. driveshafts and propshafts are 54935, Or call toll-free 800-558-
Mariner Qutboards are made of stainless steel to resist 9758. In Wisconsin, call 414-923-
designed to start easily and run corrosion and save maintenance. 3200, Canadian residents: write
faithfully without benefit of compli- Our outboards even save Mariner, 1156 Dundas Highway East,

cated tune-ups or serious service.  you fuel, thanks, in part, to efficient, Mississauga, Ontario L4Y 2C2.

They're simple, strong and well-engineered fuel induction o
e fect -3 MARINR

So a Mariner Outboard won't OUTBOARDS

take the day off and you won't have

to work overtime to afford it. BETTERINTHE I.(IIG “

4




Pinzgauer of America and ndapted
for U.S. usage, carries five passen-
gera at 70 mph on the highway, can
head cross-country up 45° slopes and
through two feet of water. It costs
about 350,000, For this, vou get a
four-evlinder, air-cooled, 100-hp en-

o 308 B/l
oLl L

with a weight of under 1,000 pounds and a
folded height of only 44 inches, Coleman's

Sun Valley makes for light towing. —_ = i

Sleeping for six Is a feature of 17-foot Saga
XL. new trom Coachmen's Viking RVs.

Twin-size alr mattress from Red Ball, for
statlon wagons and vans, is 74 by 51 in,

lfyo ople
YRcamy peep
Iuggagcortowa

trailer...

problems.

hard ride with CanGo Coil—not even affer
unioaded. Our exclusive patented coil
makes it work: il close-together coils
for smooth, ride under nomal
load conditions—winding down fo the extra
reserve of those big muscie coils you need for
big muscle loads. It doesn' fake a lot of

loading up fo start looding you down. Give
wumwmmﬂmnm Install

Coil now.

MOOG AUTOMOTIVE, INC.  °
PO. Box 7224,
St. Louis, MO 63177




NOW FIRESTONE LIGHT TRUCK RADIALS
COME WITH A SPECIAL BONUS:
COLEMAN CAMPING GEAR.

Here's a deal so good no true outdoorsman can pass
it by.
It starts with the Firestone line of steel belted light
fruck radials: ATX™ the one that’s been winning big
in off-road racing; Steeltex,” our tough all-position light
truck radial; and the Steeltex Radial Town & Country™
with its special deep biting traction tread.
And now, for a limited time, with each
one you buy, we'll give you a coupon good for
a special super saver’s discount on your
choice of a Coleman™ portable air compressor,
cooler, stove, or lantern.
To be sure you don’t miss out on this
great offer, get the details now at your
participating Firestone tire retailer. He's got
the tires to get you to that special spot. Plus
the Coleman camping gear to help you
enjoy it more.

Goleman Inflate-All* Partable Air Compressor
+29.33 plus shipping and handling

Coleman "lunch Pack™™ Cooler

$10.47 plus shipping and handling

Coleman Deluxe 2 Burner Stove

$35.91 plus shipping and handling

Coleman Dauble Mantle Lantern

J28.60 plus shipping and handiing

o L OEERILY e e Rt ShL ST o R 2
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WORTH WRITING FOR

LOOKING FOR IDEAS ON CAMPING, VACATIONS AND CAR CARE? CHECK
THESE LISTINGS. THEN USE THE COUPON BELOW.

543 FOR LOVERS AND CAMPERS

1982 “T Love MNew York™ Camping Guide describes 4,000 lakes and
nds, two major mountain ranges and 153 State Parks, historic sites and

E:esl reserves, Lists 372 camperounds, with address, phone number and

facilities, Free

54 VACATION SOUTHERN STYLE

64 color qu?s of beaches. classic gardens. oyster roasts. historic planta-
tions, sailing, sunshine and a thousand other surprises Experience a
vacation in South Carolina. Free

545 TAKING TQ THE ROAD

Here's four brochures about the be” motoreveles from Harley-
Davidson, Custom. Crudsing, Street and Touring machines. 4-color and
fully illugtrated; including features and specifications. All for $2.00

546 FROM REEL TO CREEL

Twa booklets to put that hig fish into your creel and into vour fishing sty
“10 Line Tips” and "How to Fill Your Heel” From Du Pont STREN®
fishing line. Free

547 GET THE EDGE ON FAMILY FUN

Coleman® offers a package of literature about jts new iolding traibers with
the Aerodite Edge. Designed to be lightweight, without sacrificing qual-
itv, luxury, towability or fuel efficiency. Free

£48 PLAN A GREAT GET AWAY

Getting away calls for some planning. Here's a Travel Package with facty
for planning where to go, where to stay and what to do on a North Caroling
vacation. Free

543 THE LIGHTER SIDE OF RV's

Sunline Coach’s new brochure explains all the features an BV buver

shoulbd look for in s lightweight, Covers weight distribution, aerodynam-

iFL.'s. towing requirements. hook-up. construction and interior features.
ree

550 THIS WAY TO FUN

Thi-page color vacation guide packed with information to plan a fun vaca-
tion in Genrgia. [ncluded are 10 moneysaving coupons for vacalion
savings, 31,00

551 HAVE GUTS, WILL TRAVEL

Grumman calls its aluminum canoes and baats the "Cutsy Ones.” Tlus-
trated hrochures tell you why and what more than 35 vears of boat-
building experience means to vou. Includes models and specifications
Free

552 NORTHWARD, HO!

Canada invites vou to visil its national parks. Colorful guide helps vou
pick the one that offers the kind of outdoar experience vou are secking
Fach of 25 national parks and their attractions are described, Free

553 FOR THE SELF MOVER

From U-Haul. 2 28-page moving guide that offers ti
voursell mover Includes how to organize. pack and los
Useful info for vacationers, also, Free

554 FLIGHTS OF FANCY

The Answer Book from Cessna Aircraft gives vou the "straight talk”™ ahowt
learming to Hir. You Tl alse receive a divectory of the over 800 Cessna Pilat
Centers worldwide, plus a coupon for a 32000 Discovery Flight. Free

555 BE ADVENTUROUS!

Build PM’s diving scooter SCUBA TOW SEL. Uses a tiny fishing motor
that whisks you along at 3 mph  Plans include full-siee cutting patterns
and an illustrated instruction manual. From POPULAR MECHANICS
Frogect Library. $10.75

for the do-it-
for vour move

556 GAS WITH A SPLASH o "

Progressive Energy Corp. waould like 1o tell vou about tls Supes-Jet. A
water injector that can be installed on all domestic and foreigs -:I:n ,Jvaus.
light trucks, BV's and stall boats. Brochure desceribes how it works and
the potential for gas savings. Free

557 STOP REAR-END SAG

On vour camping lr:’j,\. heavy mear mai: averload vour vehicle—particu-
larly if it's downsized. This can cause handling problems and r ing dis-
comfort Booklet shows how CarlGo Coil® works avtomatically o coun-
teract rear-end sag and front-end sway. Lists installers near von, From
Moog Automotive. Free

558 UNFOILABLE OIL

Unaber State offers an informative booklet to help you select the rght
autometive motor oil. Explains how different operating conditions and
driving situations require different metor otls. Free

558 MAINTAINING THE BODY BEAUTIFUL

Eowikmmagic would like vou to know that its body repair svstem s as easy as
Ready, Sel, Go!™ Brochure describes app]icu.tium. for repair of dents,
seratches and large holes in autobodies, boats, BA's and around the
house. Free

560 SWITCH AND FIGHT FUEL COSTS

New catalog helps clear np confusion about converting vehicles to use
money-saving ne. Answers many questions the do-it-vourselfer may
have ahout making his car, truck or BY 4 dual-fuel vehicle. From Propane
A<l Conversions. 31,00

5681 INVISIBLE SHIELD

BAIN-X. the “Invisible Windshield Wiper,” is u liquid polymer that
wipes on atlomotive glass to make rain, sleet, and snow bead and rol] off
45 you drive. Brochure explains how it promotes visibility, From Zad-

dick, Free

562 WORK OR PLAY, THE RUGGED WAY

Caolor brochure introduces vou to America’s Number | selling impaort
truck. Tovota offers 13 reliable, economical models to choose from ., . for
wark or play. Sporty SB5's. deloxe Longheds, dependable Diesels, re-
ged 4 % 4's and tough Standard trucks. Free

563 FOR IMPROVED OPERATION

From Edelbrock, a mini-catalog listing its full line of intake manifolds.
electronic witer injection, import car iterns and acoessories that can be
performance and mileage improvers. For car, truck, van, 4 % 4 or BV
Free

584 THE KEY TO CAR CARE

If your drive w car, you need POPULAR MECHANICS MASTER KEYS
TO CAR CARE. This information-packed series of illustrated heochures
cnntains step-hy-step instructions to help vou maintain vour car and keep
it looking like new, Copvenfent size makes this valuable guide the
handiest tool in your cir care kit. Only $4.95

585 TOOLS FOR THE MECHANIC

A 24-page catabog of hand tools from Channellock gives full information
about their ular tongue-and-groove !il:ipjuillt plien. prevision cutting
pliers, adjustable wrenches, screw drivers, hammers. and more. Free

Fopular Mechanles 5/82

Box 1718, Sandusky, Ohio 44870

Plepse o (Ral | recane P lams Checked bekw

O 543 O &48 O 553 [0 558

0O 544 [0 549 [] 554 [] 558

[l 545 £2.00 [ 550 $1.00 ] 555 $10.75 [ 5560 $1.00
O 546 O a5 [] 556 [0 561

O 547 O 552 O S&7 [ &2

Todad dems raduashed

This Coupon Expilres July 31, 1982

Total money for pnced dams §
Service Charge § 35
Tolal money encloged 5

528
£
8

Marrar (Please Prinl|

AnHesEs

Tawn

Stibe &g Cooe

(FIeAs 5008 Cash chetk of maney drdie Made o8 0 POPULAR MECHANICES No slamps pease |

Mote: Popular Machanics processes your

uests for the above information and forwards thase inquiries 1o the organization making

the oifer. Each company mails the I'rl.ltlrllﬁir“llj‘. Your order will be on its way 1o you within 80 days.
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Coleman Wrangler slide-in tent camper fits standard pickups; Maverick model fits minls.

BUY A BIKE ENGINE.

EVEN IF IT ISN'T ONE OF OURS.

We think we make the best bike engine in the world. Certainly
it's the best selling bike engine in the world. And now that
our 1982 model has a completely automatic transmission for
only $189.95, our market share should increase. We
would of course appreciate the oppartunity to
send you our free color catalog, which includes full
facts and specs, a Product Report by the Aulo
Editor of Popular Mechanics, and two rather
overwhelming testimonials from real people with
real addresses.

We may persuade you to buy a BikeBug, or f
wa may nol. If not, we urge you to buy any bike
engine, gas or electric. In light of the energy
crunch, the escalating cost of fuel, and tha
probability of future shortages generated
by greed or political blackmail, any bike
engine is part of the solution.

hat we think our BIKEBUG AUTOMATIC
is the best bike engine does not mean
that gther bike engines are bad. Some are
just batter than others. Our catalog tells you
what's important to look for in a8 bike
engine, and points out problems other bike
engines may have. In all honesty, there are
reasons why ouwr bike engine may not be
best for you...and we tell you that too.

You owe it to yourself, not OPEC. tolearn
and be persuaded about the need for bike
engines...ours or theirs.

.
)

AQUABUG INTERNATIONAL INC.

Dept. PMB25 100 Merrick Rd.. Rockville Centre. N Y, 11570 (516) 536-8217

Name

Add
City

Please Rush FREE Catalog!

ress

State Zip

80

POPULAR MECHANICS

(Contmued fram pege 77)

gine with 10 forward speeds and two
reverse gears, [t was developed orig-
inally for Swiss army maneuvers in
the Alps by Steyr-Daimler-Puch in
Austria. Mercedes, Porsche-Audi
and BMW dealers are expected to
handle it here,

For 85,000, however, a family can
take to the hills in new, small, down-
sized travel and camping trailers
that sleep up to eight and have been
designed especially for towing be-
hind a compact. (Check your car’'s
warranty, however, to see if there
are restrictions.) Smaller still are
tiny cargo trailers that can hold a
tent, sleeping bags and ice chest.

>

A rooftop rack that rolls up for storage. Zulu
Rack from Cyclesports, Seattle, carlops
two bikes withouwt blocking trunik.

o O ' :
A tamily of four can fit and slesp In new
12'4-foot travel traller added to s
‘82 lime by Serro Scotty, irwin, Pa.

Stermaster XLT 1906, has slide-oul stove,
stand-up wardrobe, added counter space.



Ormove down tothe latest trailers
for bicycles and trail bikes to supple-
ment zaddlebags and a backpack.
These convenient tag-alongs are
now available from a number of
sources. Some are even rigged to
tote youngsters. Bicycle mounts
carry one or more bikes on front or
back bumpers or on the cartop. A

high mount on the roof will keep the [ L 2 - f \\Ai 2 _w

bikes away from road dust and dam-  pacWagon traller by Prototype Engineering, Chico, Calif., converts to rumbie seat.
age, leave the car radiator free for

cooling or make using trunk or
hatehback easier. P

THE BLACK BOX

Approved for use in the Bermuda Triangle.

Hermetically sealed within a Black Box, found on both
of our new outboards, are magic powers never before
seen in this world,

The Black Box allows our breakthrough
outboards to start in neutral, and then shitt inta
two different forward speeds automatically.
Gears shift, but there is no gear shifter!

More. The first gear is for unmatchably slow
trolling with efficient engine turns. The prop turns
slowly enough to (torgive us!) just ghost along.
Advance the throttle, and at 3600 RPM something
makes the prop speed up dramatically.. but
the engine doesn',

And now for the best trick of all, Qur new
Black Box cutboards cost from about $150 to
$300 jess than comparably powerad
major-brand outboards, rone of which have
magic powers at all. The SuperBug 175 sells
{ for only $248.95, and the SuperBug 300 for
[ Just $319.95 Incidentally, the real name of the
E Black Box, which is actually an on-board mechanical computer,

is AQUAMATIC DRIVE; the world's first outboard motor
I " automatic transmission.
Write or call for our free color catalog. If you dare.

T . —.

AQUABUG INTERNATIONAL INC.
i‘ Dep't. rzs 100 Merrick Rd.. Rockville Centre, I.Y. 11570 (516) 536-8217

Please Rush FREE Catalog!

Mame

Address

Hartford Trallers, of Hartford, Wia., unfold City State Zip
without use of tools from a 2-foot width into
cargo models of 4x4, 4x6 and 4x8.

MAY 1882 8
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One hand operated

STAPLE GUNS

For Fﬁé
Home
Handyman

All-purpose profes
swnal siaple qun wilh
powerfut hand compres-
S100 staple @riveng achion
tor 1.007 heavy duly jobs
— like instalbng ceding
tle. insulabon, wedth
arslnipmng, Yapor bar
nirs éte

Model ET-50

ELECTRIC
e

B Operales
an sy
11 Vai

AC-60 Cyche
e Dubiet

For the
Handy
Homemaker

Lightweight electric staple
gun that works on standard
household current. Easy-
squeeze fnigger-fasl oper-
ation makes it tireless for
women g use as well as
men

Manual or electric . _ . Arrow Stapie Guns make
fast, effortiess work of those do-it-yoursed! home
fix-up propects! Easy one hand operation leaves
other hand free o hold. stretch and control ma-
terial for that professional finishing louch
whather you're a home handyman insulating an
attic or a handy homemaker covenng a valance,
Both models vse Arrow Mo T-50 slaples in 6
sigas: 1, 516, 38, 112, 916 and Ceiltile.

Avallable at all leading Hardware, Home Center
& Discount Departmen! Stares everywherg

Arrow Fastener Company, Inc.

271 Mayhill Streel, Saddie Brook, N J D762

B2  POPULAR MECHANICS

Easy-To-Build Monopod

Stops Camera Shake

veryone knows that a tripod
reduces arm fatigue and per-
mits sheooting at slower shutter
speeds than is possible with a hand-
held eamera. But tripods are often
bulky, heavy, time-consuming to set
up and inconvenient in many photo-
graphic situations.

For many photographers, a mono-
pod will do most of the work of a tri-
pod with little of the inconvenience.
And, it's easy to build.

One approach requires modifica-
tion of a leg from an old tripod so
that it can screw into a camera'’s
base. This has the advantage of
affording variable leg length for dif-
ferent applications. There are two
disadvantages to this: Finding an
old trippd may not be easy (or
cheap); and attaching a bolt to fit
the camera’s tripod socket may re-
quire welding or brazing.

A much simpler and cheaper
monopod can be made from a ¥i-inch
dowel and a Vix1%-inch chair bolt
with ¥-20 machine threads on one
end. Drill a ¥einch-diameter hole
into one end of the dowel and screw
in the chair bolt until ¥ inch of the
machine threads stick out. Take

Use of B monopod (above) cuts down on
arm fatigus. Note the film canisters taped
upside down 10 the leg for easy opening.

of
fat

care to screw the bolt in straight.
Bevel the dowel end.

The lower end of the dowel can be
designed a number of ways. I prefer
a slight taper so the pod can be stuck
into the ground, if necessary, with-
out injuring the photographer. You
can alsoslip a cruteh tip over the end
of the dowel. Or you can attach a
horizontal piece of wood, possibly
covered with foam rubber, to the
bottom of the dowel, although this
makes the pod bulkier.

How long should your monopod
be? It's a matter of personal prefer-
ence. & conveniently sized monopod
should reach your waist, but you can
construct them to any length. A
monopod is g0 simple to make, that

For vertical shots (left), hold pod
agalnst arm. Pod Is made from a dow-
el, chair bolt and erutch tip (below).
See text for other methods.

it's best to build several of varying
lengths to meet different needs.

For vertical shots with the camera
turned sideways, rest the pod snugly
against your arm. You may want to
fasten film canisters to the pod to
hold extra rolls. Mount the canisters
upside down so the film drops into
yvour hand when you open them.

A monopod will keep your arms
from tiring, especially when you're
following action with a heavy lens
with the camera to your eye. Fur-
thermore, it will let you =hoot at
slow shutter speeds {as slow as U
gecond with a 135-mm lens) with vir-
tually no eamera shake. And it's so
easy to build there's no excuse for
not having one.—HBob Grewell
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Five hundred serious Canadian Whisky’
drinkers coast-to-coast just compared Windsor
Canadian to the higher-priced Seagram’s V.O,

Windsor was preferred.

So try a sip of Windsor and a sip of V.O. and
prove to yourself what the taste tests just proved.

With \-’b'mdmr. vou can’t beat the taste.

And yvou sure can’t beat the anE ﬁ

D.N E CANADIAN STAN'DG ALONE
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28K

PERSONAL
COMPUTER

Only

$29900

Special Sale Price

WHAT A SMART INVESTMENT!!!

® For Students and Schools

® Learn lo program a computer
® Leamn to operate a computer
® For Programmers & Teachers
® For Labs, Engineers, Etc.

® For Small Businesses

@ For The Home Owner

PLUG IN EXPANSION

GREATEST BUY IN AMERICA

It has color, sound and music with a
powerful 8502 microprocessor (Like Ap-
pla). 000 Bytes ROM with a 16K
microsoft extended Leval |l Basic bullt in,
8,000 Bytes RAM plug In éxpandable to
32K RAM, Cursor, Real time, Full size easy
to use 66 key professional fypewriter
keyboard, 82 k with graphica symbols,
4 programmable function keys. High
resolution graphics, 512 displayable
characters, Taxt display is 23 lines 22
characters, 16 colors. Will accept Tape,
Disk-Plug In Cartridges. Has low priced
plug In peripherais, nects to any TV or
monitor, Includes AC adapter, RF
modulator, Switch box, Cables and sall
teaching instruction book - all in a
beautiful Crema Colored Console Case.
This is a powerful-full sized-extra featured
computer for only $209.00

WHY SUCH A LOW PRICE
Selling on a direct 1o customear basis, wea
gave you the profit margin normally made
by computer stores and distributors. We
are willing to take a small margin o
?I:velup volume to cut our cost of opera-
n.

COMPETITIVE LIST PRICES
APPLE $1125, T. |. 3525, ATARI $390.95,
RADIO SHACK TRS B0 color with only 12K
mamory sells for £380.50.

LOW COST PLUG IN EXPANSION
Expension accessories plug directly Into
this computer, sxtra RAM mnmclrxi Con-
trollers, a Casselte, A Telaphone Modem
for méznmm an 80 Column Printer for
$375.00, aven the 170K Disk Drive plugs in
direct. You do not have to buy an expen-
sive axpansion interfaca.

GET JOB OPPORTUNITIES NOW
Every r has several pages of
want ads for computer people. You can
learn to operate and program a computer
for these opportunities avallable to thoze
who prepare for the computer revolution,
This computer has axten Level |l Basic
with floating goirrt decimal, Integer and
String Arrays, Trig lunctions, Direct State-
ment Execution, Multi-statement Lines,
Gursor, Full sgreen editing, Golor Com-
mand Keys, Graphics, rolling, File
Management, Upper-Lower Case, Direct
Mamory Access, Peek and Poke and much
more! Auamhfy machine language Is

we are
experts!!

vic®m

ownans regiater with

us lor miw proguct
and progrem nformation.

available, Wa have easy 1o follow self
teaching books and programs.

INVEST IN YOUR CHILDREN

Educate your children while they play.
Every kid wants to play slectronic games.
We have some ol the best). The next
natural step for their curlosity is to try
simple programming. T can da this in
20 minutes with our si self teaching
instruction book. High schools are
teaching computer math, science and pro-
meming - gome slart in grammar school.
f you provide this computer as a Teachar
and Tutor at homa, beforea you know it
your child will be writing computer pro-
grams. You can use your 1.¥. to EDUCATE
not frustrate your family and eliminate
T.¥. boredom with programs thal
challenge, stimulate and eantertain the
whole family. We have a wide varlety of

games, recreational, home finance and
educational rams to choosa from,
Why pay $140.00 to $295.00 for an elec-

tronic gamea when you can buy this power-
ful computer for only $299.00.

COMMUNICATE WITH THE WORLD
Plug in your ¥IC telsphone modem. Now
you can get a world of information through
your talaphone, plus electronic mall. Just
dial up the information Knu want. UPl wire
service, stock markel, historical informa-
tion by toplc from over 60 magazines, In-
cluding New York timas, Airline Informa-
tion, order tickels, get weather informa-
tion anywhaere in the world, restaurant and
hotal information, thousands of
categories ara on line for you, business,
finance, education, entertainmaent, games
etc. YOU'LL BE THE TALK OF YOUR
NEIGHBORHOOD, Our telephona modem
price is by far the lowest available.

IMMEDIATE REPLACEMENT WARRANTY
If your computer fails because of warranty
defect within 80 days from date of pur-
chasa, you simply send your computer to
us via United Parcel Service prepaid. We
will “immediately” send you a replace-
meant computer at no charge via United
Parcel Service prepald. No one we know
E;m you this Kind of warranty service.
o081 computer warranty saervice takes 30
to 80 days to handle - this fantastic “im-
mediate replacamant warranty™ is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer.

VIC

SPECIAL SALE PRICE $299.00

For only $299.00 you get the powearful 28K
COMMODORE VIC with 20K ROM, BK
RAM and Extendad Lavel || Basic, Tha pro-
fessional 66 keyboard, color, sound,
music, saif teaching instruction boak, AC
adapter, RF modulator, TV switch bo:,
owners manual, plug all of the other axtra
features listed, In a beautiful Creme Col-
ored Console Case.

. EIP‘E‘I:E%LDEALE PHIGE $379.00

or only .00 you get the more -
ful 41K COM MDDGFIEF\FIG with mn' ROM,
21K RAM and Extended Level Il BASIC,

fus all of the exira featuras shown for the
K COMMODORE VIC!

“15 DAY FREE TRIAL"

DON'T MISS THIS SALE -ORDER NOW

D Plgase send ma the 28K
Commodara VIC Computer for
£209.00

|___‘] Please send ma the 41K
Commodore YIC Computer for
£370.00
[] special Data Cassette $69.00
We ship C.O.D. and honor Visa and
Master rd.
Mama
Address
City
State__ ZipCode
O vIisa O MASTERCARD 0O C.0.D.
Credit Card No.
Expiration Date

Add $10.00 for shipping, handling and In-
surance. lllinois residents please add
6% tax. Add $20.00 for CANADA, PUER-
TO RICO, HAWAII orders. WE DO NO EX-
PCAT TO OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or
Personal Check. Allow 14 days for
deli (21 days for Personal Check
orders,) 2 to 7 days for phone orders,
Canada orders must be in U.S. dollars.

P 0

GiFddabadisdandsadiideaddidaEsididdadEdaiananiariddiddsel iR REEREREE N

PROTECTO

ENTERPRIZES eacrorvomecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order

20M282
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One double-bag collector holds sbout 14
gallons of hot water. You can Increase the
volume of water by simply adding bags.

Here's an idea from John H. Mack

of Hyattsville, Md. This easy-
to-build, inexpensive, solar hot-
water heater supplied his bathroom
shower all last summer. This is how
he made it: Insert one trash bag
inside another and staple the open
ends to a l-in.-dia. = 38-in.-long dow-
el. Wrap the bags around the dowel
twice and hang them on the roof,
Poke a hole in the top corner of the
bags,insert a garden hose, make the
hose connections, and it's ready, The
outside faucet supplies the bags and
iz shut off once they are full. Though
Mack ran the hose into his shower
through a roof vent and partition
wall, the idea is well suited to an out-
door shower. Keep in mind that the
water drains by siphoning, so some
suction may be needed to start the
low.—S.W.

A ¥.T¥PE SUPPLY TO
SCREW HOSE SECOND BAG
EYE (3PER CONNECTORS

BAG RECQH.)

12 REQD.}
HEAVY CORD "

DOWEL x

- LENGTH
TO SLIT . TO SHOWER
GARDEN HOSE SOUTH
d‘f. ROOF
CUTDODOR
FAUCET

No pumping Is needed. Baga are filled by
using a garden hosa connactad to outside
faucet. They're drained by siphoning.
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Now You Can SECURE Your Future and UNLOCK Big Opportunities!
Be Your Own Boss )

“Befare enrolling [

rhrrl‘}'d‘ u;lf;;::m:
...IN YOUR OWN BUSINESS! |[Brvuriupiat

of the profe ssivaal

focksmiths in my
area, They all

Hundreds we'va trained have succeeded In this
fascinating and highly profitable profession . . .

el Heleaw war
...YOU Can Do it, Too! fops amd has the
“MNo more hard, nasty work for me. WIS VErTarile
Mow | have my own business and with Key Machine
hardly any effort | averape around 530 “I alwarys
% aday. Thanks for my new start in life.” wianted i have

Sam Walker Privhard, Alabama

"1 opened my own business, spare

time, seven months after | enrolled and

made a prodt of $32% for the frs week.”
B. A, Dederry Littleton, Colorada

ey o ineas
and novw [ do, thenks o Beloaw ™

Dawed flil‘l‘-}l‘ulhﬂ— Daree's Lochamilh Setvice

9 Milwauies, Wisconsin 53208

Work Parl Tima, Full Time — Right ot Bama.

BeaLOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Mevar before have meney-making opportunities been s
great for gualified Locksmiths, Now lucrative regular
lock and key business has multiplied 3 thousandfold as

No 'E!t;" Included With Your
Cost Lockasmith Training

milligns saek meora proteclion against zooming crima. BURGLAR
Yet there's only one Locksmith for every 17,000 people! ALABRM
e RECUEITY
Make Up to $12.50 an Mour—aven while learning! BYSTEME

training, Covers
all phases of
Burglar, Hold-Up
and  Fire Alarm
setvicing and in
slallatian. Thit
valuable and
timely  instruc-
tion includes all special tools
Bnd supplies. ONLY Belsaw of.
fers such extensive Wraining in
this rapidly expanding field =3
& part of your Locksmith training

ADVAMCED Locksmithing'
How to change combrinations. [n-
stall and service Safe, Vault and
Bank Safe-Oeposit Box  locks.
¥You learn-by-dodng on the locks
that we supply. You'll find it
Pascinaling and highly profitable

Train FAST &t Home!

Tou'Te “in Dusiness™” ready (0 earn up to §1a.50 an hour
2 tew days after you begin Belsaw's shortcut training.
Take pdvantage of today's unprecedented opportunities
in Locksmithing for year-round EXTRA INCOME in-spare-
time=—or fuiltime in & high-profit business of your own,
Hundreds we've traired have done it. So can YOU! Al
tools plus professional Key Machine given you with
course. These plus practice materials snd sguipment,
plus simple, illustrated lessons, plus expert supervision,
plus business-building guidance will enable you to KEEP
THE MOMEY COMING IN! Ideal for retirement—good
jobs too.

SEND FOR EXCITING FACTS—Mo Obligation
Discover what's in Lecksmithing for you—how Belsaw's
Master-Locksmith-approved training can give you the
skill you can depend on 1o EARN MORE—ENJOY LIFE

MORE, Wik,
ALL SPECIAL TOOLS AND
Fau ‘H EQUIPMENT INCLUDED!
ey O R S

Thiz Pre Koy Maching canr
Hons add wp fo B200 &
month fo yoor locoms. . ]
and it wour't cost pou # pa- L

oy exirz wilh your Saning. EEND FOR f‘\i‘
Find out all about it! "“n’“';ﬁ“”!. s d
Bl el e g BELSAW INSTITUTE

return mall, D¢ [T TODAY! m“m“ B103E Field Bldg., Kansas City, Mo, 64111

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

RUSH COUPON TODAY BELSAW INSTITUTE, B103B FIELD BUILDING
FOR THIS FACT-FILLED KANSAS CITY. MISSOURI 54111

[ ¥ES, piease send me the FREE bookiel that
gives full detais about staMng my own busingss in
Locksmithing . | pngerstand thete & no oblagation
and hat no salesman will call

Tells how you quickly :
tram b be your oem bass
I i @ profilables Spanelme Minm
or Fulltime busmess ol
youl own FLUS [Iﬁizlt Ciry —
details on par Fl
! State ]

B MO RISK Trial 0iter ‘I
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NEXT MONTH IN PM
m Return of the great World War

il battleships.

m The 13th installment in PM's
Great Shop series lets you in
onh some old-world woodwork-
ing secrets.

m How to photograph stars from
your back yard.

m PM's fifth annual Outdoor Liv-
ing Guide, with plans for build-
ing a redwood deck.

BURECNIFTION EERVICE Populer Mechinws Maguime will,
upsn receipt from its pesder of & complete tew of renewsl subs
scriptinn order, underiake fulfliment of that erlve 5o A8 L
vide the Best-2opy dulivery 1o the Postal Bervice within six to
vwelvr weaks [f lar msthe resssn Dhin cannat be dene, you will b
promptly ielifled of L imaer dade Chal will bedin your bdbaiFig
Lion, with & Fequest for ary Porther tnatFusthons yeu may have
caffefaiig voiul dfder. Flense sidiea all puch srders (o us ol

ylar hanice, P00 Box (0064, [Des Mnites, Iows S5

houl] you heve sy problem with pour subsoription, plesss
wrile Jomn Harpe Custemer Serviee Department. Popular
Mechanim, PO, Boa 10064, Des Moiprs, frwn 50350, To sssure
quiiest parrice, please erdiose m: meniling [whel when wrding
o um o when revwing your swbeeripdisn 3

Renewsl arders mas be received ot rast sight weeln prise o

expirmipemn to sasare conbinued servier.

Youwre bullding a beaulitul life for yoursel! and your family
= and now's the time 1o build thal periect home to go with it
=& Morthern Products Log Home.

#A home bulit with quality materials and careful craftsmanship.
And wa'll work with you ta adapt our imaginative designs to
your lamily’s dreams,

Take a ook af our beautiul homes, Send $6.00 lar
your Home Planning Kit te:
MNorthern Products Log Homes, Ing,
Box #6168, Dept. #B5, Bomarc Road. Bangor, Maine 04401
Or write lor our lree brochure. Dealer inguirles invited

MQ NORTHERN PRODUCTS LOG HOMES, INC.

Popular Mechanics

PO, Box 10050, Des Moings, lowa S0350

Pleass enler WAPM
Y E S my subscnphon 1o
" POPLULAR MECHANICS for.

L1 1 year $9.97
O 2 years $18.97

Payment of § is anciosed.
Bill Me

Irlias] hepree
Namg: [phaase pring
Address
Loy Sate Iip

Waour first copy will be on its way 10 you in six fo
twebve weeks. Walch for il
A publication ol the Hearst Comporation

Charge orders subgect o publsher s scceptande
(Abowe prices apply n U5, & Possessiony oody. Canadian
and foreign pries upon redgues] |

CHANGING ADDRESS?

I you'ne planning 1o move, please el us know al
lsast eight wesks belore changing your sddness.
Attach current address tabel and fill in your nama
and your new address, This will sarve 0 ingure
prompl service on your subscripton

Sand i label with your mama
and new adiress toc

POPULAR MECHANICS
F.0. Bex 10064, Des Moines, lows 50350

MAME
Pimase privd)

NEW ADDRE 55

iy STATE 2P CODE

86  POPULAR MECHANICS



paper in one single action

o Ends sanding—scraping—spraying—chipping—

steel-wool FOREVERI

o Amazing European discovery turns layers of paint
to a single sheet of ‘paper’ so it peels away just
like you'd lift and turn the pages of a book|

WORKS ON ANY SURFACE . . . WOOD,
BRICK, METAL, PLASTER,
GLASS, STONE, ANTIQUES!

Amazing new formula actually penetrates old paint (var-
nish and lacquer, toa), in minutes. Transiorms it info a soft,
plastic-like film, nmsunprélllsm fift, roll, strip up to 18
coals of paint ina pﬁ-mmun'm years of
hullt up paint away aaqmutand £a5y as you'd turn this

&l Ends sandi rqt chipping and foul-smeill-
H'I;Is chemicals ONCE AND H}H ALL!

There's no dust up. No chean up Just a single peel-away
action restores the bare, original finish . good as newina
fiash!

50 EASY EVEN A CHILD CAN DO

ol rogeired wih Gov . paten offcss Ivcophout e
. ices

World, It i5 complete mnﬁs—mm%! Reacts
anly with paint, vamish, lacquer or shellac . . . nothing else|
So you can use it on even finest furniture, precious art
frames, why even delicate wicker or valuabie painted-over
marble. In fact, it is 5o safe, sogentle, it ks used by London's
British Museum and world-famous arl galleries 1o strip old
art frames and century-old paneling. Even used by antigue
Eion Vs, ‘PRELRAY ltirlly I sway avety 5 yer O
ratipn. Yes, ' - "lite ifts away every

old paint even from hard-to-get-al places such as impossi-
ble-to-reach windowpane corners grooved maolding

linely tooled woodwork, elc., e

SIMPLY COAT IT ON—SEE IT TURN PAINT TO "PAPER"
IN JUST MINUTES . . . AND PEL!T?WI’I’ INA

SINGLE LIFT-OFF-ACTION

" LIFTS-PEELS-STRIPS AWAY UP TO
18 COATS OF PAINT WITH ONE
SINGLE 60-SECOND APPLIGATION!

o Simply apply—let dry—peel away paint like

Best of all this new wonder-formula is so

Slrrmlr mix wﬂh water and coat onto any pal

down special ‘Peel-Away' magic-fibre Lift-tex

mwmm iincluded free) . . et dry and adhere ta

and without even dirtying your hands, it away

old paint, just lie you'd peed 2 banana. Illsasmmpmim

easy as that. Noress. No fuss, No odor Old pain| lifts away

rluu ] th sheet of paper. Criginal bare-wood finish comes
Through ke new again.

50 ECONOMICAL TOO! MERE PENNIES PEA JOB! AND
THE PEEL-AWAY MAGIC-FBRE CLOTH IS COMPLETELY
RE-USABLE, GOOD FOR YEARS TO COME!

Peal-Away 15 avery Rome-owners dream come Irue. |deal
for indoars on walls, windows. Tumiture, etc. —phus 107
outdoot wses 1o, And it CoSIs only a Iittke more than 3 pen
per foot coverage. Homeowner's size alone gives engu
Ccoverage to Strip away as much as 50010 750 feet of wall and
door trim, window Irames, fumilure molding, stakr raiking,
patio furniture, roof-guilers . _ . its uses are aimost endless.

SAVES WOAK, SAVES TIME, SAVES MONEY
... MAKES TAKING OFF PAINT EVEN EASIER THAM
PUTTING IT ONI

So for the new low-cost, super-tast way 10 peel away old

int . . _lift away old lacquer, vamish and shedlac . . . order

EL-AWAY loday on full money-back guarantes. REMEM-
BER: You nwstheihmm% coal . pesl . . lifland
strip away up to 18 layers Nmtmamnql&wei-w

MF . without sanding pdmlmursluﬁwml
nr mrmase price ra'lundad in !uII f inday.

€ 1082 frand Name Tasing, Ing

A FEW MINUTES WORK!

AGENTS, REPS, BULK USERS, MOTE: Csse lol orders ase now svailable. Wrils on
divishon for whaletals prices.

yout lefterhesd o our industrisl

ENDS: - nndinu Hl ﬂﬂﬁﬂﬂ ﬂl'liﬁﬂll
+ gteel wool - toxic chemicals FOREVER!

Removes years of built-up paint . . . WITH JUST

plizs £2 postape & handling
nﬂﬁﬁmlhﬂﬂw

Amaunt anciosad §

STEF 1: coat ‘Peel-Away

wonder-formula over old, en-

mr;‘:b "Lifl-ta Hm
magic-fibra ‘Lili-tax" stripper-
GJI{MFP.‘EE Lert 5 and
adhers o coated

mnz
nnh unns 'D'F'Aml .

Dumond Chemicals, Depl. Parwa=15 , Dumond Pisce, Glen Head, Mew York 1585 |
Maﬁﬁmhwﬁw'ﬁﬁ mrnnmrl‘«qgnm(;'md 1
Below: 1] am nol compietely with the wary il " pesis 10 18 coats of paint
with just one single spplication, lmnmnm:hﬁw
mﬁuﬂmp

CHECK OFFER DESIRED
[ Spnall Saeer (100 enowgh lor up 1o 3-room apartment) anty 59 95

] Homeowner Size (2 ibs m%wmmmrwmm

Sire (4 Ibs enough for wse in homes with exiensive
&fwﬁmnmawm YOU SAVE $1.851

(WY residents plagss add saies taw) Mo C 0 05 pleass
CHARGE IT! ($15 minimum charge} [0 VISA [ MastesCand

(less postage and

Crodil Card # Eplate
Name

Address

ity State Zip

——— . D BrardMare Tabrg e |



cast iron tables
make the
difference!

MasterShop measurss up 1o 1he
Toughas! woodworking projact
with the accuracy of casl iron
1abins, like 1Rose used inin
dusiiy—1o give you resulls you
can be proud of gvery lima!

A complete home workshop in one
sazy (o handie unit gquips you 1o
lackle almost any job. Converts in
seconds fo a powerful 10 " table
Sdw. 12 " gisc sangar, 16% ° drill
press, 34 © lathe and horizonlal
drilling maching— powered by 3
maavy duty 18 amp ball bearing
molor. A variabie spead ranga
from 300 10 5400 APM's allows the
precise spaed selaction nacessary
for any opadalion

Make your own Turniture, remodel
& room—="bayild any propect large ar I
small, You can do i easiry and
profassionally and save mongy
100! Even beginners lind
themselves quickly achigving
beautitul resylts on every progact

MasterShop s alfordable—More MAME

| MasterShop Multi-Teol Division- ABCA, inc. Dept. B205
3728 Benner Rd., Miamisburg, Ohle 45342 I

FOR INFORMATION
CALL TOLL FREE

1-800-543-5620
In Ohio Call (513) B66-5300

For Free informetion Package Mail 1o: ‘

value qualily and accuracy for i
substantially Jess money than l
oiher home workshop systems,

Send for tres information or call CITY

ADDRESS,

Ioday and laarn why more and
more people are turning o Masher- I
Shop to satisty their home
workshop needs,

STATE

ZIP,

|
|
|
|
Piile——y e O] |
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these American-made vehicles:

PICK-UPS—

ford 63-78, Bronca 668-79, Chey. & GMC
45-80. Blazrer 67-80, Dodge S56-80, Willys
Jeap SN 46-53

VANS—
Chev. & GMC 6380, Ford 61 T4, Dodge
B4-80

FULL SIZE CARS—

Chevy, 40-60 & 68, Camaro 67-80, Nova
60-54 & BB-BO. Vega 74-77, Ford 40-85 &
68-70, Falcon 80-65, Pimto T1-77, T-Bird
58-60, Toring §8-68, Mustang B4-T0,
Mavarick 6877

o~

Dept. PM-205 Mill Supply

Order Direct from Mill — and Save — on
Your Cholce of 1,000's of Different Die-Formed

STEEL REPLACEMENT PANELS

To Repair Rust or Collision Damage

Awailable for these foreign cam:

Alfg-Romea, Audi, Austin, BMW, Datsun,
Fiat, Ford Capri, Ford Fiesta, Honda Civic,
Jaguar, Mazda. Mercedes, MG, Opel,
Fau%nnt. Renauit, Saab, Toyota, Triumph,
¥W, Volvo

20-PAGE TABCO CATALOG of Fored |
Car sheel matal (without order): $2

60-PAGE MILL CATALOG of U, §, Vehicle
gheet metal (without order): $3.00

Allow 3 1o 6 weeks for catalog delivery, or
add $1 for quicker delivery. From Canada,
please add (U.5.) $1 lor catalog postage.
We accept VISA or MASTER CARD far

nel purchases (but not for catalogs),

rry, o C.0.D's. |
Call or send self-addressad, stamped
long envelops for FREE Information on
any OMNE car or truck listed.

Auto Supply Division » 3241 e,
Cleveland, OH 44114 = Phone: (218) 2415072

BB POPULAR MECHANICS

Test kit comes with sample shingles, posl-
tioning template, coverage estimator,
Instructions, nall apron and warranty.

line of shingles called Roof.It-
Yourzelf has been designed for
the nonprofessional. They come four
bundles to a square (100 =q. ft. of cov-
erage) instead of the usual three,
making each trip up the ladder 20
pounds lighter. Their shape makes
alignment easy because the upper
course tabs are positioned directly
above the lower course cutouts.

The manufacturer is offering the
test kit shown for §10 (refundable if
vou buy shingles for vour whaole
roof ). It includes sample shingles to
check for appearance and a well-pro-
duced instruction booklet explain-
ing how to reroof your house.

The shingles cost §30 to $32 per
square (enough to cover 100 sq. ft.)
and come in five colors: bark brown,
charcoal black, white, woodtone and
desert wood. They are shadow band-
ed, with a darker shade of color on
the upper portion of each tab, to cre-
ate a look of depth similar to cedar
shakes. Keep in mind that the prod-
uct is guaranteed only for use over
one layer of old asphalt shingles, and
the booklet doesn't explain roofing
procedures for steep-pitched roofs.
The shinglez and kit are made by
Celotex Corp., 1500 Dale Mabry
Highway N., Tampa, Fla. 33607.—

| S.W,

To decide i tha shingles look right for you,
position tempilate and lay up unnalied sam-
| ple shingles according to directiona.



Is Lower Back Pain Making You An
On-Again, Off-Again Cripple?

By Eugene Griffin

Read how one man freed himself totally from this
crippling pain.

It happened aboard a Lufthansa fMight io
Frankfurn, Germany where | was going for a
business meeiing. The plane hil an are pocke
and suddenly my back *“went ow '’

I you 've ever suflered from lower back pain,
vou know what this can mean. In my case, the
stewardews fod o dead reie off Lhe plane when
wie landed. “This s the first time this has hap-
pened?” she asked. When | told her no, she
said:

“*(Mu, them you should have s Prosana Belt."”
Shie then told me she had lower back trouble,
toq, and without 1he Prosana Belt, she didn’t
think she could hold her job. **h praciscally
saved my life!”” she went on,

I'll e sure 1o gt one, 1 obd her, But what |
wias really thinking was how could a bl than
helped her—a woman abow 110 pounds—
help a slightly overweight guy of six feet like
me? Besides, | thought. 've tried practically
everyihing short of an operation. 5o | went 1o
my hotel room, ook a3 hot bath, several
aspirin and laid down for the mght hopang for
e et

Couldn’r get oul of bed

The next morming (he pain was worse (han |
could ever remember. e fo radf owr of bed
oo ey Kmees aned crawe o o dooek nod (o get
fi vy fewr. Again, Liook a hot bath and some
aspirin, but again, it didn 1 do much good. IT
I had been back home, | would have called
and canceled the meeting. But here | was in
Germany and scheduled for a meeting with
five other businessmen { had set up. So there
was nothing | could do but go thiough with .

Lunch Included, Too!
The pain must have been apparent the moment
| walked into the room because the first man |
mel smiled sympathetically and said, *'You
look like your back is bothering you,” It s, |
answered. “Haven 't vou heard of the Prosana
Belt T he asked. | nodded yes. * And you don’t
have one™ " he persisted. No. 1 said. continu-
mg arpund (he room, anxious only 1o get the

meeting over with

Afier the meeting,
ihe man who asked
me about the Fro-
sana Beli suggesied |
join him for lunch.
Since he was the key
{ man on the deal, |
accepred. Bui inm-
sicad of driving me
o the restaurant, he
ook me first 10 a
surgical supply store
where he bought me
a Prosana Beli. | had
no other cholce bl
to pul it on righi
there, though afl |

amd go back home
8

could think of after thanking him was to say,
s that n?

“That" it,** he replicd. ' Mow et us1ake a
lintle walk 10 8 nearby restaurant | know
you'll enjoy.”

The Muosi Amaring Walk O My Life

If | had known the “linle walk ™ was going 1o
fake almost a hall howr, | never would have
pone—business deal or no. Bul thar was all
part of his plan! Because by the time we
reached 1he restaurant, sy pagin wos gone! |
even reached down and 1ouched my shoelaces
jusd to see if [ wasn't imagining things, [can’s
beheve i, | sad, It's like a miracke, " Yes, |

know,” he answered, 'l said the same thing
when | firm wore the Prosana Beli, (hoca-
sionally,” he added, **1 il say 0.

Tested & Proved In Hospliak
Ower lunch my friend proveeded 1o 12l me
about 1he Prosana Bell . How it was invented
by adocior. 1ested and proved in haspitals and
clinics; even on people so crippled with lower
back pain, they had 10 wear saeel braces! How
it was, and is, used throughout Europe by ten-
nis champions, Olympic bobsbed medalisis,
soccer plavers—hby all kinds of people who are
consanily puiting incredible strains and
o resacs o Their backs. In fact, hevoncluded,
its effectiveness has been wo proven, #s pur-
chirse 18 dncludied weder Germhany' S mational

hewlth coverage plar.

Save 514,000 Special Free Trial Offer!
When | returned home, | wobd all my friends
with bad backs about this marvelcus belt. Bun
when they Lried 1o buy one, they found noone
i e Unined States had even heard of ! 5o, 1
called my Triend m Germany (incidentally, |
got than order 1 and old him 1'd like to impon
wme Prosana Belis, He wold me the cost of
one n Germany was 546400 in American
mianey. Since | would have shipping costs,
taves, handling and so forth, | decded 1o see
il 1 could make a special bulk importing deal
with the manufaciurer, And, I'm happy 10
add, | was able 1o, Yes, wou can now iry the
Prosana Beh for only $29.95—514.00 jess
than whar you would pay m Germany.
Whai's more. ..

You Can Prove lis Effectivenes
To Yoursell Risk-Free For 30 Days!

Il you suffer lower back pain like me, you've
probably tried every “‘cure”” there is and so
you're probably skepiical. Which is why I'm
making this iron-clad, no-risk guaramee: 17
you're nod convinced that the Prosana Beh
relieves your lower back pain fast, . thar i
works where other methods and devices have
failed .. .thar it letx you bend over. garden. do
houschold chores, even play sports pain-free,
I'll return your money in_fulf,

< 15RY Peatedy Adams It

HERE 'S HOW THE AMAZING PROSANA BELT WORKS Every time you move or take
a step. he up. down and Sideways malion of the patenied, onhapedic-oesigned
massa@rl? pacs ~ soolhes away dches and paens aimest Wke a chirogracton 's
namgs. (el the Prosana Bell w imvisible even under summer Colhes. Sof
lighiiwesght and washable, foo, with na metsl pas. ARd o Sipe BS 301
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If You Read Nothing Else
Read This Doctor’'s Report:

“I"ve furned from my initial skepticism, indeed re n of the Prosana
belt, 10 an eager proponert of i, | now hawe © more than 40
cazds rom iy u:maﬂuﬂmgngammmmmmm)
statements, | have no doubts aboul the eflectiveness of
The beit " Or. Ludwig Hecht

HERE'S WHAT USERS SAY:
“I have been sutfering from lower back pain lor years. Nothing helped.
ngt even & steed corset. After wearing the bedt, Immmm pain

and it has never come back ™ w H. Kilian, Clitympic Medalist
& 3-Tine Warld Bobeled Champian
"lmmmuummmmm tennis. and since | did not

want 1o Lake any medication, | have bagun mrwurhﬂ It is hard
to believe hwquh:#rrlmgntnuulmymkp
Mr D. Sturdza, Swiss Tenmis Champion

“0men | could tolerate The pain only with strong medicaton Thue
Prosang Beit has freed ma from taking pelis.~
Mz F. Polenz, Housewile

MEDICAID MEDICARE RECIFIENTS: Save §5.00!
Enclose copy of your card & deduct 55,00 from your

payment

To be sure you get your Prosana Belt for no-risk,
30-day trial, mail coupon today.

r——--—*ﬂ---—-—-—ﬂ

| lumbar Ressarch institwte Dy, Dapl. G-15
18 Ganeveprs Strest, Greal Neck, Mew York 11021

I, Bogr. wignd 10 prove [0 mySell Bor 30 days. nisk-inee thatl The
amazing Prosang Bei can lres me lorgves om lowsr back pain
Rush me my belt al the specsal mport price of anby 329 945 plus
§2 'or posiage and handing. SAVE' Oroer 2 Prosana Belts for
only 355 95 plus £ postage and handimg Sare money-Back
Quarantes  If after 30 days I'm nol 100% sabshed with the
oramahc relef | experence. | may refurn the Prosana Belt{s) lor 2
Tull angd prompl refund (exciuding poslage amd handimgh no
Gueshong asked

O Check o Mongy Order enciosed [New Yok resadents agd
B% sales tax |

lama  Medcad _ Medcare recspeend
Enciosed 15 a copy ol my cand saang me 55 00 more

Charge o O wish OO Masler Charge

Engy [uie

Card

Mame
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Mechancs

Physical Fitness And The
Machine Age

Can exercise machines build new bodies? If you know
how to use them—and you do the work—the right ones can.

hen it comes to exercise,

resistance is everything.
Resistance — via friction—forces
vou along the track as vou run,
or through the pool, thanks to
the viscosity of water, as vou
swim. The gravity-induced re-
sistance of as much as 500
pounds. or more, is what makes
the veins stand out on an Olym-

by Robin Nelson recuno ooy enitor

pic weight lifter's tree trunk of
a neck. So there's nothing new
about resistance. But there are
plenty of marketable new ways
to package and apply it.

In designing machines to pro-
vide physical work, mechanical
disadvantage becomes a desired
characteristic. Special linkages to
weight, friction. elastie, hydraulic

and —within the next year—
electromagnetic resistances are
being incorporated into equip-
ment sold primarily for home
use.

As in any leisure-boom area
where competition is keen, each
manufacturer is apt to claim
special benefits and properties
for its particular design, includ-

There is one commaon denominator for
evaiuating eifor required {and theretore
benelil received) for performing similar
exercises on a wide variely of spparatus:
it's your hearl. A simple and inexpensive
cardiac monitor, like the Hearl Alert
[above, $110 from Edmund Scientitic, 101
East Gloucester Pike, Barrington, M.
08007} sounds a beeping tone when set
heart rate is reached and 3 continuous
tone at & higher level of eHort (usually
the maximum desired). A machine like
the Solofiex (left], may have an entirely
different leal at a nominal waight satting
than free weights for a given exercise,
bul with the heart monitor and stopwatch
or a metronome, you ¢an gel an idea of
aquivalency. This can siso tell you it
rasistance componanis, like bungea
cords, bagin to degrade. But remembar;
As your filness improves, It takas mora
affort to reach the same hearl-rale lavels.
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Siep One unit uses friction pads thet
adjust to give resisiance for lsckinetic
(spsad-controlied), rolations]l movements.
PM svaluation: Can be awkward to use |
until you've worked with it a while,

but versatile, and probably bast suited
1o muitirepatition

. Hight-resistance
toning and endurance exercises. it's
sbout $535 [see text for suppliers).

ing the mode of resistance that is
used.

An extensive survey of available
scientific literature, plus the com-
ments of exercise physiologists as-
sociated with universities and other
institutions, however, prompts the
conclusion that overstatement is the
everyday language of the equipment
suppliers. While there has been
much research into the essential na-

. ture of strength and fitness—the

composition of muscle tissues and
associated neurological biochemis-
' try; for example—in the past 25
82 POPULAR MECHANICS
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years, it has yielded nearly as many
contradictory possibilities as firm
conclusions.

Equipment makers pick and
choose from among these theoretical
pathways, funding the supplemental
studies most likely to advance sales
of proprietary apparatus. As an ex-
ample, millions of dollars worth of
heavy, expensive weight machines
have been sold to institutions on the
basis of a variable-resistance fea-
ture provided by lever arm { Univer-
sal Gym) or cams (Nautilus). By
increasing resistance near the full

-

extension phase of exercises, this is
supposed to provide better, quicker
results. Perhaps so. but there are
at least four independent studies in
exercise-physiology literature which
indicate this has no measurable
effect.

So in spite of divergent techniques
and special apparatus that may offer
some slight advantages over old-
fashioned calisthenics and free-
weight lifting, the real news about
machines concerns two factors: ac-
cessibility and convenience.

Doctors and health researchers




know that the key to any rehabili-
tative program — whether we're talk-
ing about serious injury or the
generally run-down condition most
people pass off as “normal" —is
positive reinforcement. If wou're
like most people. you need to be fed
regular, frequent and precise results
from an exercise program or you
simply won't stay at it. The newer
forms of packaged resistance are
tailormade for the job: They are
light and compact enough to fit into
an appropriate space in the home—
accessible —and designed to permit

Univarsal Power-Pak waight
unit sets the standard for
home-axercise aquipment of
its type. PM’'s avaluation:
Precise action and overall
simplicity of adjustment

ara strong points; musl add

extra-cost

get much versatility. It's
rugged and wall finished,
consistent with price in
5600 range (bench extra).

components to

quick, convenient adjustments of
resistance to a wide variety of
routines,

That's what they are, and here's
what they aren’t: No device made
can guarantee you either added
strength or cardiovascular condi-
tioning “for a few effort-free minutes
a day.” And no machine can guar-
antee you a set of bulging muscles
—no matter how hard you work.
Whether or not your muscles hyper-
trophy —take on the distended ap-
pearance characteristic of body-
builders' physiques —depends on

“feal’ lakes some gotting used to,
but gives a definite workout al
axireme range of motion. Cords
can deteriorate over time, but
are replaceable. Unit ks $495.

vour genetic makeup, a matter of
hormonal chemistry. If it's right,
you'll still have to work hard; if it's
wrong, you can gain strength, but
not trophies for posing.

And finally, no machine can, by
itself, add beautiful pounds or re-
move ugly ones. Yet by deciding in
advance exactly what aspects of
your physical being you want to re-
structure, you can select a resistance
machine that can provide a format
for dramatic results.

It will depend on your age, cur

(Please tum to page 217)
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14 NEW ULTRA

While the FAA ponders
the fate of ultralights,
the latest models look—
and fly—more like real
airplanes than ever.

by Sheldon M. Gallager

he ultralight world is waiting
for the other shoe to drop. The

FAA has already decreed that
two-place ultralights are true
airplanes, requiring N-number
registration and pilot licensing,
The second shoe, when it falls
after much expected debate, will
determine the fate of single-place
ultralights, currently exempt from
FAA regulation, provided they're
foot-launchable.

That some form of stiffer control
is coming, no one doubts, Most
agree it's not only needed, but
long vverdue. The foot-launch
provision—a hangover from
hang-gliding days—is largely

a farce and evervone knows it.
Using human anatomy to launch
and land a 200-pound aircraft with
the wingspread of a Cessna 150

is neither safe nor practical, and
few actually attempt it now

that ultralights come conveniently
equipped with wheels,

To end such nonsense, the FAA

is proposing to abandon foot-
launchability as a requirement

for unlicensed ultralights in favor




Float-equipped ultralighls are a popular naw
irend. Rotec Rally Marine (above) has elevalor,
rudder and silerons for full, thras-axia control,
doas 45 mph on 30-hp engine, weighs 220 pounds,
converts quickly to wheeled gear. Kit is $5,250.

One of mos! original new designa is Tomeat (lefl.
facing page). Angled vanes under wing give liff,
stability, automatic roll. Front-mounted canard
tilts in lwo directions lo serve as both rudder
and elevaior, Top speed ts 60 mph on 30-hp mill
weight, 198 pounds. Kils siarl al 53,685, Weight
_ shift is no longer needed in new Pterodactyl

Mhﬂm Pivoling canard




with engine In froni and prop behind
wing, improves weight distribution
- | and_balance. Top speed is 50 mph
ron 22 hp; weighl, 195 pounds. Kit is
4,408, Tailleas Masparwing (facing
page) is one of few uliralights that
slill use weight shift for piich control,
but ingenious wing system smploys
combination ruddet/spollers for yaw,
roll and glide contrel. Max speed is
80 mph on 23 hp; weight, 150 pounds.
The Kesperwing kit sells for $3,750.

Quickeilver MX {above), updated version of eartier two-axis model, now features full, versatile

I A thres-axia control (MX stands for multiaxis). Teil Incorporstes rudder and elevator, while
L e L “spolierons™ in wing can be ussd individually as ailerons for roll control or eollactively as spoilars
= Tl for giids control. Craft does 50 mph on 30-hp engine, weighe 200 pounda. Kit is $4,185.



of a more realistic limitation on
aircraft weight. The current plan
calls for an empty structural weight
of no more than 1556 pounds and
& maximum fuel weight of 15 pounds
{approximately 214 gallons)—a move
that could put many present ultra-
lights out of business, at least as
unlicensed sports planes.

Many makers are convinced,
however, that the proposed fuel
and weight limits are “negotiable”™
—that the FAA would be willing
to raise them in return
for other concessions,
such as a restriction
on wing loading, plus in-
dustry-wide agreement on
requiring some form of pilot training
before allowing customers to play
with their new toys,

In an effort to nudge the FAA
in this direction, the Professional
Ultralight Manufacturers Assn,
{PUMA) has come up with its
own definition of what an unlicensed
ultralight should be; " A single-place
vehicle with an empty weight not
exceeding 100 kilograms (220 pounds),
a maximum fuel capacity of 5
gallons, and a maximum wing loading
of 3 pounds per square foot.”

The Experimental Aircraft Assn.
i (EAA), the world’s largest and most
prestigious body of sport-aviation
enthusiasts, also backs the 220-

pound weight limit and 3-pound
restriction on wing loading. (Wing
loading is total aircraft weight,
including pilot and fuel, divided
by wing area in square feet. Thus,
to achieve light wing loading,
an ultralight must have both low
structural weight and a large wing
to spread the load—a combination
that tends automatically 1o
guarantee docile performance.)
5 Makers argue that a limitation

\ Please tum o page 199)

Alrplane or ultralight? Qnly
tima will tell. Though never
intended for fool launching,
Siriplin Lone Ranger [right)
weighs less than 200 pounds,
might qualily az unlicensed
ultralight, depending on how
FAA rules. A slick design
with an enclosed cabin and
true aircraft-lype controls,

it comes with 12~ or 20-hp
engine, is semiserobatic,
can do more than 80 mph.
Kits start al about $4,500.
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New Receivers

I isten Across Town Or
Over The Ocean

=" Whether you enjoy listening to Radio Moscow or the T
N local cops, one of these shortwave radiosor | o s
scanners can open a world of fun to yﬁu.'ﬂ 3 S “,,:_ '

by Marc Stern '
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' ol ns dials galore on all

:pimg:mmrn ners and sh
receivers, Scanners, like the Bea
Radio Shack models, depend on pus

tluning of salecled Irequencies. find BAND
2 Irequency you want o hear, within ene
ol a scanner’s ranges of lrequencies, and ,,.F:_-?-
you can set il up as 3 channel selection. s e
Pick channels individually, or the prit a. - -
will choose an active one aulomaticaily. 2 » =
Receivers such as the Kenwood and Drake, ¥ =
luné more conventionally. Some have added & =
features, like the Drake AT's timer that e <
turns on radio al preset lime so you can gt >3
calch a tavorite international program. LU

PM photo: B Ashe; Space photer NASA



TYPE RECEIVES CHANNELS SEARCH COVERAGE FEATURES

Sony ICF Tunahle International f g 150 kHz. 1o 29 99 MH: Battery LCD display
Drake R7 Tunable International NA NA 150 kHz. 1o 2099 MH; Notch-filter, pass-band tuning
Kenwood R-1D00 Tunable Internatipnal NA NA 150 kMz, 10 29.99 MH; Wide and narrow Selecinvily
Bearcat 350 Scanner Public senvice 50 Yes 30 to 50, 11810 136, Battery backup memory
144 10 174, 421 10 512 MHz
Bearcat 100 Sanmer Public service 16 Yag 3010 50, 138 10 174, Porcke! portable
406 to 512 MHz
Realistic 2002 Soanner Public service &0 Yes 301050, 10810 174 a.0./d.c operations
41010 512 MHz
Realistic 2020 Scannes Public service a0 Yes 30 to 50, 108 to 174 4.¢./0.c. operations
41010 512 MHz
Regency DE10 Scanner Public service 50 Yes 301050, 88 10 108, 118 1o 136 Flat keyboard
144 1o 174, 44010 512 MHz
Regency D104 Scannes Public service 1 Yes 30to 50, B8 10 108, 116810136,  Can lock out channels
- 144 10 174, 44010512 MHz
y JLL, SX-200 Scanner Public service 16 o5 26 1088, 108 to 180, Three squelch modes
3B0 10 574 MHz
Fox BMP 10-60 Sganner Public zervice 16 ¥as 321050, 144 1o 148, 148 10 174, &0 preprogrammed
42010 470, 47010 512 MHz frequencies
:'w-uhhu units ane programmabia. axcepd Tor the Drake BT srd 1he Komwood F000. Na: not applcabde ey

Bearcat 350 . : -
H obhy radio listening has entered the Space Age,

thanks to the microprocessor. Spurred by this
“computer on a chip)' a new generation of radio
receivers and scanners has appeared on the scene.

FM recently tested three shortwave and eight
scanner radios that are representative of what's new
in the communications world. Our findings indicate
that the radio enthusiast has never had it so good.
These receivers all use solid-state technology and
boast a range of convenience and user features
which make them hard to beat.

Our shortwave-receiver tests included two lower
priced and one Cadillac-priced receiver. These
radios allow the user to hear the “low-band™ fre-

(Please furn to page 203}
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PM OWNERS REPORT:

BY MICHAEL LAMM wesrcoastepmor

DE LOREAN

Investors and the
well-to-do evaluate
the Silver Bullet.

ou're about tocrash a sparkling,
but strictly imaginary, cocktail
party. It's PM's Owners Report cock-
tail party for De Lorean owners.
Every one of the invited guests
owns a similar silvery De Lorean,
and it forms not only the centerpiece
for this party, but the most natural
topic of conversation. You're hear-
ing the babble of several hundred
enthusiastic De Lorean owners, and
they're all talking straight from the
shoulder. They're telling each other
just what they like and don’t like

100 POPULAR MECHANICS
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All-leather cockplt was lauded by owners
&s being extremaly comforiable and roomy.

ahout the car, eritiquing the De Lor-
ean's design, workmanship, engi-
neering, performance, handling; dis-

i e,

TEXAS AIARLINE PILOT

o

o

cussing its real, imagined and ru-
mored early production flaws; its
major virtues; in short, everything
they've learned and noticed about
John Z. De Lorean's highly contro-
versial sports car.

Now, we're not truly at a cocktail
party, you know, but as [ thumbed
through our De Lorean Owners Re-
port questionnaires, they began to
sound more and more [like conversa-
tion you'd overhear at a cocktail par-
tv. 5o if you'll bear with me, I'd like
to keep the champagne simile and
use the cocktail party format for this
De Lorean survey. I'm sure John Z.
waon't mind,

In listening to general comments,
I discovered that nearly 75 percent
of all De Lorean owners got sold on



A NATIONWIDE SURVEY BASED ON 405,970 OWNER-DRIVEN MILES

the basis of styling—Ilooks. That's
not especially surprising, but it did
come as something of a minor jolt to
learn that ne fewer than 17.8 per-
cent purchased their De Loreans as
investments,

A designer from Ford Motor Co.
told me frankly that he decided to
buy his De Lorean, “. . . strictly for
investment purposes. Whether or
not DMC [De Lorean Motor Co.] sur-
vives as an auto manufacturer, the
car itself, like the first Corvette or
Bricklin, will only go up in value. [t's
better than money in the bank.”

Perhaps Pantera would have been
a better example than Bricklin, but
sidestepping that issue, an lllinois
painting contractor not only second-
ed the Ford designer's investment

I 1’
T_);Td». "

FLORIDA INVESTOR

theory, but had sn eventual sales
strategy. "Yes," he averred, "I
bought this car as an investment,
yet because De Loreans haven't
been selling so well as 1 expected
(due to the weak zconomy), 1 can't
profit in the short term. 1 plan,
therefore, to drive the car very little
and will sell it with low miles and in
mint condition.”

Another statistic that ran higher
than most had to do with mechanical
problems. I discovered that 63 per-
cent of all owner: at our “cocktail
party" reported repairs of some sort.
Many respondents mentioned ill-fit-
ting doors that were hard to shut,
that leaked or had faulty locks.
These door complaints were not tab-
ulated with the mechanical items.

IIEtJE 0 ‘hnrd
to keepthe bocl}/ clean. "

GEORGIA PHYSICIAN
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| had
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CALIFORNIA CHIRCPRACTOR

Other, more common, ills had to do
with the De Lorean's electrical zys-
tem, fuel pump, fuel gauge and
speedometer cable. Things owners
would like to see changed or im-
proved include better vision out the
back and past the rear quarter pil-
lars, windows that open more than
just a few inches and a different
radio antenna, not embedded in the
windshield.

A substantial number of party-
goers noted, too, how hard it was to
remove fingerprints and road dirt
from the stainless-steel body. And
by far the greatest number of own-
ers (16.4 percent) suggested a more
powerful engine than the Peugeot/
Renault/¥olvo VB (2,849 ce, 130 hp at

{Plesse lurn lo page 204)
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s if some kind of genie were un-
locked in the 1960z, America
went from rank amateur to world-
class winemaker and wine drinker.
We were consuming just over 150
million gallons in 1960, compared to
the 500 million gallons we're sipping
and quaffing today. And we've moved
from No. 10 among wine-producing
countries to Mo. 6—even ahead of
West Germany—in two short
decades. (The top five, in order of
their production, are France, Italy,
Spain, the U.S.S.R. and Argentina.)
Some sav the American palate is
becoming more sophisticated and
the wine revolution is the result. But

GRAPE
ELEVATOR

CLEANIMNG
FAM

The Art Of Winemaking

Wine consumption rocketed from 160 million gallons in 1960
to 500 million in 1980, while U.S. wine production jumped
from 10th to 6th worldwide. The future is even rosier with new
growing, harvesting and winemaking technigues in the offing.

by Dennis Eskow science enion

others point out that much of the
wine made and consumed in Amer-
ica today is of the middle-of-the-
road variety—not the stuff of which
official wine tastings are made,

A better explanation for America's
wine revolution can be given in two
words: “‘viticulture” (the study of
grape growing) and “‘enology’ (the
study of winemaking). These two
branches of agricultural science have
had their own revolution since the
'80s. And with the emergence of new
technigues for growing, cloning and

CHISHOLM-AYDER
WMalN FRAME

COLLECTORS

102 POPULAR MECHANICS

nurturing living things, they promise
to continue their explosive expansion
throughout the 1980s,

Tough grapes

Viticulturists are developing grapes
with higher and higher vields. And
teday’s grape can stand up to hoth
the toughest of winters and the new-
est, automatic harvesters, which pick
10 tons or more in an hour. The eno-
logists, meanwhile, are uncorking
the mysteries of flavor and aroma.
Using advanced chemical tech.-
niques, thev're developing veasis

Pickers: The harvesler's jagged
arms grab vines, shake grapes onto
collectors, past a fan that blows
| away leaves, then up elevator,

!  CONVEYOHR

— ——

e

COLLECTOR
COMYEYORS

INCLINED
SHORT
COMVEYOR




Is Becoming A Science

INPUT

Separators: The new separators
gently brush sofl, late-harvest grapes
from stermns and then separate them
trom firmer grapes.

SHAKER TABLE

|
\ SINGLE GRAPES
FALL HERE

DRY GRAPES
raLl MERE

and machines that can help pre-
serve the quality of an excellent
wine, or that can turn out gallons of
plainer tasting nectar within hours
as opposed to months. {(See Artifi-
vial Wine Is Here, at end of story.)

As vou read this article, the New
York State Agriculture Experiment
Station at Geneva is distributing the
first general-use cuttings of a new
prape—6H.533. 1.3,

Hy dissecting this long num.
g . ber you can get a picture of
- what goes into the creation
of a new grape. The "65"
means the first buds of
this plant appeared in
1965 after a German
Gewtirztraminer vine
was grafted onto a
French-American hy-
brid. The 533" tells you
how many crosses the Cor-
nell Lniversity experimenters had
to make before they were satisfied
with the grape they were growing.
And the 13" indicates that the
scientists rejected 12 selections of
the final cross before choosing this
plant as the parent of the new
variely,

The new grape promises to have
the hardiness and productivity of an
American vine with the flowery aroma
and pleasant taste of the German
fruit.

SOFT GRAPES
(FEAMENTING) —

FIRMER GRAFES —
(NOT YET FERMENTIMNG)

SLANT —
CONVEYOH

Meanwhile, scientists at the Uni-
versity of California at Davis—widely
considered the finest wine-research
center in the countrv—have identi-
fied "“microclimates? Instead of look-
ing at the weather of a state or region,
the Davis researchers, and lately
others, have identified small areas
where specific data about the climate
have led to the raising of breeds that
grow best in that one place.

On a grander scae, America is ex-
pected to move past Argentina and
the USSR, in production by the

CYLINDER
STRAINER

WALWE

Crushers: Air bag within & stain-
less-steel cylinder sgueezes out
julce, screening seeds and stema.

19908, largely because of expanding
mechanization, California—where
human grape pickers are still eco-
nomically competitive with machines
—is about 50.percent mechanized;
its grapes will he close to 100-
percent machine-harvested by the
end of the decade.

New York, which cultivates only
50000 wine acres to California’s more
than 600,000, is nevertheless a tech-
nological leader. More than %0 percent
of its wine crop is machine picked.

The new machines are expensive—
one manufacturer, Labeco, adver-
tises a rig for $100,000—but the
machines can pay for themselves
within three years. Accoriding to one
California state study, it costs §15 to
$30 per ton to machine-harvest a
vinevard. The study says handpick-
ing costs $25 to $80 per ton.

Tractor-driven harvesting ma-
chines move up and down rows of
plants, typically clutching a vine
between two jagged metal teeth which
pulsate, Or the machines shake off
the grapes and stems with bristled
wheels.

The squeeze is literally on in the
crushing phase of grape science and
faster and more specialized crushing
devices are expected to be used in
the field in the next few vears. No-

(Please jurn fo page 218}
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Three Wine Racks You

Wine buffs take great pains t's safe to say that many people who buy wine

to store wine correctly, and by the case like to display their stock as part
, of their home decor. On these pages, we show

our handsome racks let you three wine racks created in the Popular Mechanics
do that—as well as show off workshop. Plans and instructions for making all

a favored vintage or two. three are on the following pages. At the end of
this story you will find instructions for making
a closet-type wine rack. a bonus if vou are a serious

collector of fine wines.

104 POPULAR MECHANICS



1 Our oak rack interlocks and
joins togather withoul hardware;
each box holds six bottles of your
favorite wine. Reproduction bin
pulls add a hint of the mission
fumniture “look” to handsoma rack.

2 This wine rack has the capacity
= 1o hold all of your prize stock—
" about 10 cazes. Cratted in plywood,
the wine rack gets its strangth
from the interlocking diagonals.

3 Spanish-style ornamental iron
rack Is an exceallent project for

. ‘ﬁ:’\ those who preler to work in melal,
P "s% | The rack shown holds 18 bottles.
=

W
g ; Dresign and construction: Mo, 1, Harey Wicks,
Nao. 2, Rosaric Cepotosto; Mo, 3, Stove Kayne
PM photos: Harry Hartman Studio
Siylist:, Gabe Herrick

Can Build

The racks shown on these pages satisfy various
needs: No. 1 is a clever box-type arrangement that
can be used one atop the other, as shown, or in-
dividually, if preferred. The sides, top and bottom
interlock in an ingenious system devised by
Popular Mechanics' Home and Shop Editor.
No. 2 is for those who stock considerable amounts
of wine. You might never guess it with a quick
glance, but there are more than four cases of wine




bottles in the pair of large racks
shown in the photograph. No. 3 iz a
traditional Mediterranean-style
iron wine rack. Each circular bay is
used to contain one bottle; the rack
holds 18 bottles in all,

The oak rack

This countertop beauty is de-
signed using the modular system,
Each module holds six wine bottles;
thus, you will need a pair if you buy
your wine by the case. The tops and
bottoms of the module sides are
routed to a specific rabbet conforma-
tion, and the top and bottom pieces
are dadoed to receive the sides.

The result is a rack that stacks
securely without any hardware. If
{nu desire, the top can be removed

y lifting off,

Start by cutting the parts to size,
Since you are working with oak,
make certain you work only with
sharp blades and eutting tools. After
cutting all the parts, sand them
smooth, starting with 100-grit paper
and finishing with 120.

Cut the rabbets in the side pieces
before assembly. Lay them out as
shown in the drawing and use your
router and a 3 in. rabbet cutter.
Because you are shaping oak, you
should make the cuts in two passes.
Do the first pass at half-depth and
the final one at full depth. The rab-
bet width must be at least half the
thickness of the wood atock.

When the cuts are completed, sand
the sides, using 150-grit paper to
remove any "whiskers" that have
been made by the router cutter.

B x T
RABEETS

I -DeA.
» 5/187=
DEEP

HOLE—_ |

A :
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MATERIALS LIST—OAK RACK
Size and deacription (use)

T = 12%% 0 1Y% cak fiop and baoitam)
Pe o 12 = 45" calk (sades)

Ta e B w15V paR (frond and e recis)
3y'-cha. * 194" hardwood dowpls

2 Bras pulls |see notd beiow for source)
Misc,: 100-. 150-, and TEO-gril sandpaper; Carves Tripp
Spanish Oak sten; tack choth, MoCioshry Heirioom semigioss

war sl du gl e

Moo,
F]
2
L]

16

munmpi

__:!_,_.- FOR ACCURACY,
| ASSEMBLE RACK FIRST
4 THEM THAACE IT TO
6 PISITION DADGES
i =4 A
& BOTTOM A2 s
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il 12 :
s DETAIL OF
KU DADG
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IJEEF ARG
BMND BOGTTOM

CUT BEAD
SHAPE ON

TOF EDGES
[MOT OM BACK)

LT - 30 o
|}

feit .|

142" DIA 312" DIA
RACK DETAIL

Next, assemble the modules. You
install the bottle racks using blind
dowels and white glue, Use a mini-
mum amount of glue to avoid
squeeze-out. If any glue should
squeeze out of a joint, allow it to dry
and harden overnight. The next day,
you can remove it cleanly and easi-

The interlock feature

- =

—_—

1 To create the interlocking joint, use rout-
er freshand to & mark, or with a stop.

S

4 Afer box Is asssmbled, position It on
base, mark for dadoes. Repeat for top.
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5 To prevent chance of router drift, clamp
& guide for the shoe to bear againsi.

Note: The two brass Rounded Bin Pulls are avad-
able from The Renovator's Supply inc., Millars
Falis. Mass. (1348 for §2 .90 each (shipping and
handiing arg $2 for any order less than $201.

ly, using a razor-sharp -chisel

The easiest method for assembly
is to use the techniques shown in the
photos on page 107. Make zure you

3 Clean out the rounded corners left by the
bit, using a sharp, “elin.-wide chisel.

&l. Check joint frequently with mating placs.



T To avold drill-bi drift in end grain, cen-
ter-punch the holes to be bored for dowels.

B Bore dowel holes 1o desired depth; note
masking-tape depth stop on the bit,

=

N

- T
10 Bore blind dowel holes on marked
sides. Check atop often; don't bore through.

use match marks on the rack ends
and mating surfaces of the sides so
the module will go together without
aggravation,

When it is assembled, clamp the
module and allow it to stand over-
night; use protective scraps of wood

11 Cut dowels to length, apply glue and
Insert them Into the ands of the rack pleces.

or cardboard between the clamp
jaws and the wood 10 protect the lat-
ter from tool marks.

Cut the top and bottom pieces to
size and shape the edges using your
router. Next, align the module on
the base piece.

9 Use dowel centers to transfer marks
from racks to sides. Note the match marks.

12 Align match marks, assemble rack
Use at least four bar clamps overnight.

The rack should be flush at the
back and the space at the ends
should be equal. Check these dimen-
gions and move the module about
until they are correct.

When you're satisfied with the rack

{Please hu to page 211)

Egg-Crate Rack

Intended for serious wine buffs,
this pair of racks holds about five
cases each, for a total storage space
of 10 cases, Like the oak rack, it is
built using the modular system. In
the photo on page 1056 we have two
racks arranged to display a modest
wine collection.

This rack is made with Y-in. birch
veneer plywood., All exposed ply-
wood edges are faced with “%-in.-
thick strips of solid birch. The angled
joining blocks are cut from % stock.
If you can't obtain solid birch in this
size, you can substitute maple be-
cause it has a fairly similar appear-
ance.

Start by sawing the panels to size,
making sure to allow for the add-on

{Pigria tumn 1o page 212}

MATERIALS LIST—EGG-CRATE RACK

Key Mo, Sioe snd description (use)

A 4 w108 s 39 terch prywood (lang
paral]

B 2 b x 11%8 = 38%" birch plywood (sade)

= 2 bm s 114 « 38° biech piywood (iop,
bertam)

o 4 be = 113 = 12%° pirch phywood (short
Dl

E B 18ae = 2% = 113" Birch {ciear)

F M e« '% birch (edging)

G 18 1%" Mo, B th screw

H 16 T-din, dowsl plug

i

&d linishing nads (as reqgd,)

b b ]
FIRST CUT
CLEAT +E

SHORT
PANEL-D
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Enthusiasts

ere are some wine accesso-
H ries, both decorative and
useful, aimed at furthering yvour
enjoyment of wine, These items
also make pood gifts for the
serious wine lover, or for the
more playful weekend buff.

1 Age lesser wines in this 2':-gal,,
American white oak barrel with solid
brass hoopa. I's $103.10 postpaid al
America's Wineland Crals, Box J89,
Rolling Hills Estates, Calll. 90274.

2 Silver-plated, dripless wine pourer,
$11.95 postpaid, has & double silver lip
to caich amall dropa. it's available
from Wine Caves Inc., 92 North 12th
St., Brooklyn, N.Y. 11211

3 Gourmet-Topl, 1216 Newporl Ave.,
Long Beach, Calll. 20804, makes this
clay wine crock; ii's about $10. Evapo-
ration of premoistened clay maintaina
the wine botile temperatura.

4 The Screwpull corkecrew, about
§15, takes the hassle out of opening
wine. The Hallen Co., Box 1392, Hous-
ton, Tex. 77001, is the manufacturer.

5 Ii(ing'tlpp boltle stoppers have
spring-lever design for easy pouring.
From the Deleo Corp., 77 Haddon
Ave., Shrewsbury, N.J. 0TT0t about
£4.50 for & pack of two,

6 Slow-action, brass decanting ma-
chine on walnut base pours wine into
glass or decanter. I's 3325 posipaid
from Mosrefl & Co., 307'% East 53rd
St.. New York, N.Y. 10022

T Sculplural, bisque ceramic wine
tote by Hartstone Inc., 299 Ridgedale
Ave., East Hanover, N.J. 07938, keapa
wine at Wnltlnl serving temperature.
IF's about $21.5

B8 Flum-ﬂlvuplﬂa bottie coaster
with removable cork Insert is 4% in. in
diameter and costs aboutl $13.50. Block
China Corp., 11 East 26th St., New
York, H.Y. 10010 makes i1,

8 Silver-plate wine caddy with handie
wrapped in raffia is 512 Leonard-
Raimond Silver Mig. Co. Ine., 144
Addison St, Boston, Mass. 02128,

10 This tastevin, a French wine taster's
cup used by cellar masiers and res-
taurant sornmeliers, is $26.95 postpaid
from Wine Caves Inc., 92 North 12th
St., Brooklyn, N.Y. 11211,

1 1 Silver-plate wine funnel with grape
motif has a curved spout lor slow de-
canting. It's available for $63.95 post-
pald from Morrell & Co., 3074 East
S3rd 51, New York, N.Y. 10022,

12 Wine service for sin ($55) has
glasses and two carafes in a
carrier from Maleck Indusiries

Inc.. Box 247, Wingale, N.C. 28174,

13 Lea Cave Petite is 8 cooled wine
cellar only 32 in. high, yet it stores up
to 65 botties. It costs $595. La Malson
Edery Inc., 447 Madison Ave., New
York, N.Y, 10022 makes il

14 For a photocopy of the plans for
bullding PM's own wine cart, send $Tio:
Wine Cart, cfo Popular Mechanics,
Box 1014, Radio City Station, New York,
N.Y, 1001,

15 Canvas picnic tote has specisl
comparimenis that can hold two bolties
of wine. Tote is $13.75 postpaid from
international Corp., Box 2581, Canoga
Park, Calif. 913086.
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PM OWNERS REPORT:

BY MICHAEL LAMM wesr coas eomor

LINCOLN CONTINEN

3"‘ S W\mm

o

Exm:r CAR,

SOUTD AND CQU!.ET" :

MICHIG AN
SECRETARY/TREASURER

MICHIGAN PHYSICIAN

The smaller Continental
has style and handling,
but it lacks punch.

WEII over half of the Continental
owners we surveyved (65 per-
cent) admitted to being at least 50
years of age. So it's still not a young
perzon’s car by any means (that's
understandable, though, because
accumulating the $25,000 or so
needed to buy the car takes a little
time).

Nearly 40 percent of our respon-
dents bought the Continental be-
cause they liked its styling, and
another 28.7 percent purchased it
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TExAS -
RETIREE :

because they'd had a Lincoln before.
A retired Ohican told us, “I've been
buying Lincolns for years, liked the
looks of this one, and | appreciate
the big-car comfort and ride.”

A Texas investor echoed, "1've had
good past experience with Lincolns
and 1 liked the locks of this new
series.”

But a lot of buyers, like this plant
superintendent from [llinois, stated
simply that, ". . . I've wanted a Con-
tinental for a long, long time."

A surprising number, too,
switched to Lincoln from Cadillac. A
Texas home builder confided, "“We
had an "80 Cad diezel and wanted to
get rid of it, but we couldn’t deal
with our Cadillac dealer. I liked the

L

Outstanding interlor sports digital-gauge
package, on-board trip/mileage computer.

style of this Continental and I've
had good luck with Ford products in
the past.”

A New York retiree: “Continental
has it all over the SBeville. Continen-



A NATIONWIDE SURVEY BASED ON 484,935 OWNER-DRIVEN MILES

"WISH WE ool
CET A CONNERTIRE.

DELAWARE MAMAGER

7

" Chendrsoe Locks backe.
e vl v

o atep o

ILLINDIS PLANT SUPERINTENBDENT

g e ean

tal is a very smooth-running auto-
mobile, very guiet.”

A Florida housewife:
gave me a better trade-in on my

“Lincoln

Buick than the Cadillac dealer
would."

And a New York retiree: "My 1981
Cadillac V8-8-4 was driving me cra-
zy. After 4 000 miles of aggravation,
I traded for the Continental.”

And what's it like to drive one?
“"Really easy to handle,” replied an
Alabama retiree, "and very comfort-
able. I feel safe in it.,”

A Michigan realtor: “Great road
car; comfortable to sit and ride in;
large trunk capacity."”

An Ohio housewife: “I like the way
the Continental handles. It's similar

014,7-% V Bevoe /55
ot Aas ao A?./:.c?’,a/

HEW YORK BOOKKEEFER

to the foreign sports car 1 owned pre-
viously. Yet the ride, =size, styling
and comfort are much better.”

A California obstetrician: “Com-
fortable, smooth ride, quiet and mar-
velous gadgetry!™

But a Montana farmer wasn't
alone when he told us, “The en-
gine—and mine's the optional V&—
lacks power. The cruise control can't
hold 55 mph on the highway, be-
cause there's not enough horsepow-
er to overcome the automatic over-
drive's tall gearing. Also, the trans-
migsion shifts intoe overdrive too
goon. "

A Michigan CPA added, "About 90
percent of my driving is in the rity,
and the transmission keeps upshift-

i g ‘ L)ﬂ'“ m«_?'&

and Ti cobintl

ing and downshifting all the time.
It's very annoying. There should be
a selector position for third-gear
range so the transmission wouldn't
keep hunting and pecking between
third and overdrive.”

Only 1.9 percent of our sampling
opted for the standard V6 engine,
with 98.1 percent going instead for
the fuel-injected, 302-cu.-in. V8.

Unfortunately, our ¥6 sampling
was too small to get performance
impressions or fuel-mileage figures,
but with the VB, our owners logged
15.1 mpg in town and 20.9 mpg on the
highway. Mozt said they were
pleased with the Continental's fuel
economy and only 6.5 percent men-

fPlease turn to page 221)
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Children’s
Play Box

1

his versatile and sturdy play box

will provide your children with
hours of summertime fun and, at the
same time, be an attractive addition
to your back yard. The unit has two
covered sections (a sandbox and a
toy box) and two open seetions that
will put any child's imagination and
creativity to work. And when winter
comes, you can empty the sand and
astore the box for next vear,

Begin by cutting the 2x4 blocks
and stiffeners to size. Then do the
same with the plywood sides, divid-
ers and sandbox floor. Make every

3FOR THE
OUTDOOR

effort to cut this material square.
Otherwise, once the play box is
assembled, the two covering doors
won't work properly.

Next, nail the sandbox floor to the
dividers and the box back with 6d
galvanized nails. Then assemble the
remaining parts as shown. Be sure

This kids® play box can teke o
workout, yst ia light encugh to
move—aeaven into your garage.

to set the nails slightly below the
surface to reduce the chance of inju-
ry to your children. Add the four
corner bracesz to stabilize the open
front compartment, then cut the
door parts to size.

The folding top is assembled as
shown in the drawing at right. For
safety reasons, use roundhead stove
bolts, lock washers and acorn nutsto
join the strap hinges to the panels

Sawhorse
Racks

o saw large plywood panels on

regular sawhorses you must uzse
support boards to prevent the mate-
rial from sagging and, thus, binding
the saw blade. These supports as-
sure better cuts and greater safety,
but they can be annoying. Pozition-
ing them can take as long as making
your cuts,

These easy-to-build sawhorses
with a flush-mounting rack are a
pood solution. They provide ade-
quate support regardless of cutting
direction. And because none of the
rack supports are attached perma-
nently, the rack can be removed and
stored. (If you prefer, make the rack
and install it on your existing hors-
es.)

First,cut all parts to size as shown
in the drawing on the facing page.
Then assemble the horses with wa-
terproof glue and galvanized nails,

Sawhorase rack allows you to cut large panals comfortably, without binding the saw blade.

Rack mounts on horses with dowel pins. To
remove for storage, Just It of boards.

Next, cut the matching half-lap
joints in the four rack members,
using & dado head or repeated kerf
cuts with a standard blade.

Position and bore the dowel holes
in the rack and horse members as
shown, taking care to line them up
precisely. Then finish up by gluing
the dowels into the rack support
only and bevel the projecting dowel
ends so they will fit the matching
holes with no trouble.

To use the rack, just drop the cross
pieces into the horses, then bridge
them with the longer members.

—Rozsario Capotosto
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PLAY BOX

a4 X 11 K 3507 AR
FOLDING PANELS (3 Reans  (NSE
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SIDE (2 REQD) \
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N earTom

4 REC.}
DETAIL OF FOLDING TOP

04 %12 X e
LIVIDER

Tk 312 X EruE
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T R R TR
FROMNT aND BACK

and the panel assembly to the box.
When the folding top is spread over
the sandbox opening, it should fall
halfway on the top edge of each side
divider and 3 in. in from the back. If
it's a little short or long, cut the seat
width to fit.

The toy-box door is mounted in the
game way and should fall halfway on

top of the short divider and fully cov-
er the top edge of the long divider
and the back.

When assembly is complete, sand
the whole unit well to reduce the
chance of wood splinters. Then
prime it and paint it with brilliant
colors that your children will en-
jov.—Aflan W, Farrant

SAWHORSE RACKS

Bd GALV. NAIL

DETAIL 1

11/2 X 31/2 X 23708

DETAIL 2

3 Car Ramps

acking about an inch of space to
crawl under my car for routine
maintenance, [ fabricated these
ramps, using construction-grade
lumber. They give me all the room
that I need and are considerably leas
expensive than steel ramps.

These ramps were designed for
the compact-car tires shown below,
Wider tires will require wider ramps.
S0 measure the width of your tire,
add at least one inch for leeway and
use the appropriate-zsize lumber.

Cut the base parts to length from
2x8stock, then cut a 45° bevel on one
end of each board. Cut % in. off the
beveled end of the bottom board to
eliminate the sharp point.

Next, rip the 2x8s for the sides
and end to width and cut them to
length. Cut the curves on the side
pieces and round over their inside
edges, tapering them toward the
back a= shown below. Assemble with
10d galvanized nails,

—Charles ). Neal

RAMP

CUT END
FAROM Zx8




2 Projects For
A Master Craftsman's Shop

Efficient storage of tools and supplies, as well as efficient use
of power-tool epuipment, are absolute necessities in a professional shop.
Here are two ways one master woodworker meets those requirements.

Use the inside sections of the outer cabinets {far leH and right) and
the outside ssctlons of the inner cabinels 10 store the tools you

Storage Cabinets

erhaps you've decided to put

together a workshop, or maybe
you've accumulated so many tools
that it's time to think of & way to
store them. Either way, you'll want
a plan that will make economical use
of space and provide maximum ac-
cessibility to your tools. You'll also
want your tools arranged in a logieal
manner, so you won't spend undue
time looking for similar tools stored
in different locations.

The cabinet shown s easy to build,
and it offers all the qualifications of
a well-designed tool cabinet. You'll
be able to judge from the photo-
graphs the number of tools that are
cleverly stored in this compact unit.
If it provides more space than you

114 POPULAR MECHANICS

by C.E. Banister

A

need currently, the center sections
can be eliminated from the plan and
added later as your tool collection
grows.

Cutting steps

Cut the tops, bottoms and sides for
all sections. Sinee we used finger-lap
Jjoints at the corners of these cahi-
nets, allow about Yi-in. greater
length for the frame members than
indicated in the materials list on
page 115, The “fingers” will then
project about Y in. when assem-
bled. Sand these projections smooth
as a final step after aszembly.

The base cabinet with shelves is
divided in the center by a ¥-in, par-
tition. Cut a dado on the inside cen-
ters of both top and bottom to
receive this partition. Cut a Ye-in.-
wide by Ye-in.-deep rabbet on the

use most often. Lay these sections flat before joining them with
hinges. Then mark the positions of the tools and the holders.

back edges to receive the Vi-in. ply-
wood back. Assemble these parts
with high-quality carpenter's glue
and brads, and clamp until the glue
dries.

Make the shelves for the base cab-
inet and install them, using nailed-
in spacers, Note that the shelves
have a stopped bead on their front
edges. Don't use glue on either the
spacers or shelves, since you may
want to adjust these parts later in
order to accommodate different tool-
storage needs.

Center and outside sections

The center sections are grooved in
the center of the inside surfaces of
the tops, bottoms and sides to
receive the %-in.-thick plywood pan-
el. Once they're assembled, lay these
sections flat, lay out your tools in




these sections and mark the loca-
tions for the tool holders.

The outside sections are grooved
¥y in. from the front edges to contain
the front panel. Use screws to attach
the holders. You may also prefer to
buy commercial holders for many of
your tools, if they can help to
produce more economical use of cab-
inet space,

Drawing board

The drawing board is optional, but
if you do any plans drawing at all,
you'll find it & pleasure to use, The
board folds up against the front pan-
el to save space. This also means
that the drawing-board surface is
always free of shop dust, which oth-
erwise can be an aggravation when
working on plans or layouts.

The drawing contains all the infor-
mation needed to construct the
drawing board. Note that the leg
measurements given are for a cabi-
net mounted 11% in. from the work-
bench surface. If your cabinet is
mounted at a different height, you'll
have to adjust the length of the leg-
assembly members to maintain a
drawing-board angle of 15° If you
have trouble making the adjust-
ment to maintain the correct angle,
mount the board and leave the
assembly of the legs until after you
can position the board with a tempo-
rary prop. Take the measurement
from the leg cleat, then cut and
assemble the legs. Note that the
baze of the stand and the top are
stylized with rounded corners and a
cutout in the base.

Make the T square and add the T
square holders after the board has
been attached.

Final steps

Before assembling the cabinet
sections with the 3 x 3-in. butt
hinges, position the base cabinet
section on the wall and position the
corner irons so that the screws (P)
can penetrate into the wall studs,
Note that the cabinet is wide enough
to span three studs, 16 in. on center.
The corner angles are recommended
for insurance against the pulling
force of heavily loaded cabinets.
Screws through cleats (E) should
also penetrate the studs.

After the cabinet sections are
mounted together with the hinges,
attach the elbow catches so they
catch when the sections are held
firmly closed. This will prevent shop
dust from settling into the cabinet.
The strip(F) also helps keep dust out
and produces a neater appearance.

I uzed three coats of polyurethane
varnish to finish, and 1 sanded light-
Iy with 150-grit paper between coats
for a finer finish.

Drop-down drawing board Is convenient. Store drawing materlals on inner side of left Inner
cabinel. Drawing utensiis in use are kep! In & trough created when board is down.

To keep all materials free of dust, close cabinets and drawing board when not In use.
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MATERIALS LIST—CABINETS

Size and descrption (usa)
Ay o= F = 47V giter (100, Dottom]
B o 244 = 28%° alder (dnecer)
Ty = 3 = 23-U% akter (op, botiom]
Fa w3 o= P89 alder (sices]
e = V-0 = 4T glder (Cleats)
A% = 1%y = 290 alder (Corter stilg]
Ve ow PSR n 22500 Mider (Shedves)
4n = 2-%h = 5947 akder (Shell suppor)
Bp m 256 = 5 alder (shed suppoet)
3 o 258 = 4347 plder |shell supDart)
A » 22-% x50 W piywood (paribon)
Y w29 s AT I plywood (Back)
-l o« f-%2 o 3 hardwond [wedge bloos)
¥ w 1. v 2.0 mardwood (oatch blook)
3 = ¥ ose-pin but! hinge
Elbow catch, madel Mo DE00E [soe Deitw]
17 I dcFirg Soned, wadfar S0 ful
314" Mo 12 I screw
1-%a" M. 10 Tnopcrew
%4’ Mo, B fnoscrew
207" comer anjpes
B tinishing msls (a8 regd.|
34" brads (Es reqd )

Drawing Board
T v 1w 2150 hardwood (hinge claat)
14 5 2 a2 harhwodd (g sop)
B o E34 0 200 hardwood (hings cieal)
B # 2 = VE hincwood {stand base)
B @ 1-% w18 hardwood (sland op)
B W 134 = T ardwodd (stand gl
By o ¥ w0 2V hardwood (umbutton

Block)

2?5 SEdp 38 383 Frit

i

=

w2 g =t o= 0 = B0

T .

Yo ow vl o 21507 handwood (lop and

bomcm sidhens]
Jo v 215w = 26-14 i plywood (driweng
board)
bye = F dowel
17 Mo, 10 th sonew
T = 16-"W" continuous hinga
1 = 2112 pontinuous hinge
W -l E BN maple [T-square hamd]
T4 % 2 » 227 maple (T-squars base)
o ¥ x F hawood (T-square clats)
Tumnbution
Pockat Tool Molder
Yo = B4 o= 22 phywood [hack)
3 o« 1T - 22 phywood
5 o= Ve o= 27 plywood (hofiom)
Mo el w434 plywodd (divider)
Chiaal Holdes
s 5-3m = 103 Pywood
€ w P-de o 103" plywood
Ya 5 53 = 1049 plywood
Mizcallansous Accassories
% » 239 = 2 toolsiorage shell
1:44 = 1-Yg = 227 hardwood (culter
siorage!
T w M w 2 hardwood (0rll shoraga)
Fa o= 105 = 22 Pirwcod (dhll storage)
By oW 2-Ua w22 hardweodd (dall shorage)
¥y % 1" nandwood, length and number &g
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Power-Tool Accessories

very time a new piece of equip-
ment appears in my shop, [ see
it as a challenge. I always ask myself
these twe questions: 1. “How can |
best utilize the area in and around
thizs new equipment for the most eco-
nomical use of my shop space?"; and
2. “Are there any accessories 1 can
add to make this tool more function-
al or require less maintenance?”
Shown here are the answers to
these questions, as they apply to my
motorized miterbox. The modifica-
tions are: 1. a boxed-in storage area
underneath the table; 2, a dust col-
lector mounted on the back of the
table; and 3. a folding extension
arm.

Storage below

I boxed in the area underneath
the table to make use of space often
ignored in shops. Here, 1 store
wrenches, a saw key, blades and oth-
er tools that come in handy when 1
am using the miterbox.

Dust collector

The dust collector has an upper
hood to catch the dust and a sepa-
rate lower bin in which the dust set-
tles. The bin iz designed for easy
removal, Attach handles to carry it
directly to the waste area without

further transfer. The less you must
handle dust, the less it will escape
into the air.

Extension arm

The folding extension arm can be
adapted to most any miterbox with
few or any changes. We show how to
make it with an easy-to-follow draw-
ing. The stop is a combination 45%/90°
when turned over, end for end, from
one getting to the other. This design
makes the accessory particularly
handy for frame work.

Cut the parts, then the dadoes for
a snug fit. Test-assemble the table
and support without glue. If all
parts are snug and well aligned, dis-
assemble and ecut the dovetail
groove in the table's rear edge. Make
two passes on the table saw with the
blade zet at 10°, Then remove the
center part in two passes with the
blade set at 80°. Be sure the sliding
wedge of the stop i free-moving, but
tight enough so it won't touch the
spacer.

After cutting the Ye-in.-deep rab-
bet, apply the adhesive-hacked tape
with a mild burnighing, using a soft
cloth against the tape surface. Add
two coats of polyurethane varnish to
help seal the tape and make your
extension arm more durable, ™~
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Use your extension arm and the 45°%90°
combination sliding stop to cut frame mem-
bers speedily and accurately. Other shop-
made accessories include a boxed-In &tor-
Bge area under table and a dust hood and
bin attached to the back of the table.
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to the rear and aliow arm o collapse to s

vertlcal storage position. Corner angles are
usad to support the detachable dust bin (on
the floor). Use hooks and eyes to secure bin
o the back of the table.
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Beginnera do it. Journeyman car-
penters do it. Even mastercrafts-
men do it. No one who tackles home
repairs or has a workshop is immune to
an occasional woodworking snafu. The
professional falls back upon his experi-
ence—time-proven steps and methods
that will get him out of trouble with
comparative ease. You can, too.

On these pages, we have collected 11
of the most common workshop prob-
lems, and the solutions for extricating
yourself from them. The answers come
from a number of professional woods-
craftamen who were happy to share
the techniques they use to get their
jobs back on the track again.

Expert Solutions
For Nitty-Gritty
Shop Problems

Have you ever painted yourself into a corner?
Here are 11 typical workshop aggravations—
and how the experts solve them.

by John Ingersoll

1 Embedded Screw

It surface damage ls no problem, bore a cir-
with a Y-in. bit, bore holes cle of holes around the shank of the screw.
straight down all around the
screw shaft. In softwood, puncture
with a thin finishing nail. A little
digging may be needed to get needle-
nose or locking pliers around the top
of the shaft. Twist and pull.

If you can't mar the wood, drill a
hole in the center of the shank,
about one-third the shank's diame-
ter. Pick a screw extractor to fit the
hole; set extractor head in a socket
or tap wrench; insert head and turn
wrench counterclockwise. Reverse
threads on the extractor bite into

the inside of the screw shaft, forcing
it to turn. This also works on a shorn
bolt in an engine head.

To avold damaging the surface around an
embedded screw, drill a hole in the shank.
Start &t an angle If the surface Is uneven.
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2 Miscut Miter

After you cut two members of a wood frame to size, you
discover that the miter joint doesn’t match.

f you have plenty of frame stock,
simply cut another length. If not,
carefully measure the width and
angle of the joint undercut area,
From any leftover scraps, cut a
slightly oversize section to fit the
gap. Glue the piece to the undercut
member. When the glue sets, file or
sand away excess wood.
This may sound easy, but it isn't,

according to master woodserafts-
man John Harra, the president of
John Harra Wood Supply Co., New
York. “Cutting that tight an angle
takes a lot more skill than most peo-
ple have. It would probably be easier
to use plumber's epoxy and mold the
stuff into the joint,” he suggests.
This is meant for wood frames that
you plan to paint.



3 End Splits

When you drive in a nail,
you split the end of a board.

Apply carpenter’s glue 1o the srea of the
aplit; work it In with a thin metal sirip.

Extract nall; wipe away glue squeeze-out.
After glue dries, bore pilot hobe for the nall.

Farna a thin line of carpenter's
glue in the crack; remove the
nail. Wood tends to return to its orig-
inal form, =o it will press sides of the
crack together. When glue sets, bore
a hole slightly less than the diame-
ter of the nail and renail through
this hole,

Predrill holes for all fastening
near the edge of a wood member.

4 Stuck Drawers

Humidity swells drawers,
forcing them to stick.

ocate a retail outlet that sells

desiceants (chemical drying
agents) such as silica pel or calcium
chloride. Well-stocked hardware
stores often carry them.

If you can't find any, write to Lion-
el Industries Inc., 2035 Burlington
Rd., Akron, Ohio 44313. Thiz compa-
ny makes a desiccant called Hum-i-
dry in 12-ounce packages for about $2.

Now, buy a plastic trash bag large
enough to enclose the chest, or make
yvour own sealed cover with a polyeth-
ylene dropcloth and tape. Put the
pack of humidity-absorbing chemi-
cal in a saucer on the chest or follow
instructions on label, Cover every-
thing with the plastic and seal
tightly with tape. Wait about 48
hours. Unseal the bag. The chemi-
cals should have absorbed enough
moisture—the culprit that makes
drawers stick—to loosen them.

If this doesn't work, examine each
one of the drawers. You will proba-
bly find scuffed mzrks in the areas
where the drawers started binding
before they finally became stuck.
Use a piece of 220-grit abrasive to
sand these scuffed areas, Sand
scuffed areas in the cabinet also.

Onee the drawers slide out as they
did in the drier wea:her, put a coat of
sealer over the drawer interiors,
Clear, glossy polyurethane varnish
iz a good choice.

Position the frame members parpendicular
with & square. Then carefully measure the
gap size. From same framing stock, cul a
plece slightly oversize to fill the gap.

After gluing plece to the shortest member,
sand for the fine adjustments, using a medi-
um-, then a fine-grit abrasive paper.

5 Lost Nailhead

A nailhead breaks or becomes
mangled as you pull it out.

a—

here are several solutions. You

can set the shank below the sur-
face with a nailset and fill the hole
with wood putty. If the nail must be
removed, start driving the shaft
down with a nailset, then force it
through the other side of the wood
member with a nail of the same
diameter, the tip of which you've
clipped off with a hacksaw. Then pull
out the shank from the other side.

If the shank juts above the sur-
face, grip it with locking pliers and
rock the pliers back on the outer
curve of the jaws, This produces the
same action as a hammer's claw,

If you do a lot of remodeling work
and run inte this problem often, yvou
might want to get a tool that's spe-
cifically designed to yank out head-
less nails. The Brookstone Co. makes
one—it's called & "nail outener'—
for under $16. Its action is similar to
that of locking pliers.

Straighten the protruding shank and set it
weall below the surface with a nallset. FIll
hole with wood putty and sand smooth.

it nall must be removed, cut tip off nall of
same size or file tip flat. Then use naill like &
nalisst to drive embedded nall through far
anough on other slde to pull i out.
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6 Miscut Mortise
You mistakenly chisel a hinge mortise in the wrong place.

o

Extend mortise to recelve the hinge In the
correcied position. Cut @ Dutchman to fill
the axcess portion of the mortise.

tart by marking the correct mea-
surement for the hinge. Score
the marked lines and mortize the
piece with n sharp chisel. Position
the hinge and install the leaf. Then
measure the portion of the mortise
to be filled. Cut the wood patch
(ealled a Dutchman in the trades) of
the same type of wood as the door, if
possible. Check it for fit. Apply car-
penter’s glue sparingly to both sur-
faces and install the Dutchman. If
the wood is pine, secure it with %s-in.
brads set below the surface. If it's
hardwood, prebore lead heles so you
don’t split the pateh, Wipe off all glue
squeeze-out. After the glue dries, fill
the joints, set nails with filler and
gand smooth.

Check the Dutchman for proper fit; then
hold it In position with carpenter's glue.

7 Broken Drill Bit

in the middie of a driiling job,
your only drill bit breaks.

he first thing te do is to file away

the burrs on the protruding tip

of whatever iz left of the broken bit.

Then, you can rechuck this piece and

continue the drilling procedure, if

possible. “Y¥ou may burn the wood a little, but

Ifthis doesn't work, there's anoth- you'll get the hole drilled,” says Har-
er solution to the problem. File s ra.
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spade tip on a nail of the same diam-
eter as the broken bit. Then, cut off
the nailhead, insert the revizsed bit
(the nail) in your drill chuck, tighten
securely and resume the drilling.

8 Cracked Handle

While working with your
hammer, the handle breaks.

Wrap the handle tightly with
electrical tape. This iz not
intended to be a permanent solution
to your dilemma; it’s only a tempo-
rary measure to keep you going until
you can purchase g new handle,

Henry Lanz of Garrett Wade Tools
in New York recommends that you
saturate the split or broken portion
of the handle with an epoxy glue
mixed with sawdust. “Of course,
that's going to take 24 hours to dry,”
he says.

For these of you who are a little
more ambitious, Lanz also suggests
that you whittle a new handle from
serap hardwood in your shop or from
alarger handle that's intended for a
bigger tool.

An ax, or other overslze handle, may be
chiseled down to fit hammerhead. This

unbalanced arrangement 8 cumbersome,
but can be used on & temporary baals.




9 Splintered Cuts

In sawing plywood, how do
you avoid splintered wood |
particles on the underside?

sing a backup board is the usual
way to minimize splintered
edges. But for this to work, the
boards must be elamped together

tightly. Since clamps are often un- |

available at the job site, you can
make do with masking tape. Press
the tape securely to the plywood on
the back side of the cut. The cut
won't be absolutely elean, but it will
be better than without tape.

pecied away reveals cleaner, less
with this technigue.

10 Limited Space

You want to tighten a nut
in close quarters, but even
a right-angle wrench
won't fit

in the space.

' his is a tough one. If the job

doesn"t require that the nut be
tightened to the maximum, chances
are you can reach in and push the
nut finger-tight, But, if it must be
absolutely secure, you ean try hold-
ing it with an adjustable-grip or nee-
dlenose pliers while you turn the
machine screw or bolt with the

This cutaway view shows a spot whers you
would have a hard time using a long, stan-
dard wrench or longer socket handle.

appropriate tool. To keep the plier
jaws from slipping off the nut, wrap
& turn or two of masking or friction
tape over the serrated jaw sur-
faces.

For those jobs where this stunt
won't work, you should coneider add-
ing a specialty tool(that Brookstone
offers) to your toolbox, Called Star-
wheel Ratchet Drive, the tool is only
1% in. high, With this tool, you can

| tighten a nut with your hand on the
wheel at all times; the ratchet allows
you to turn the handle without
removing your hand from the tool,
Brookstone sells it for approximate-
| Iy $14.

|11 Crushed Threads

Nut won't thread or back off
because threads are crushed.

N
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hand-aperatad thread restorer

from Brookstone (around $33),
does the job. It slips over the bolt at
a point where good threads remain.
Claws are tightened until the cut-
ting edge is inside a groove. You
rotate the tool over the damaged
part and the cutter restores the
threads to let the nut pass.

Where enough threads are ex-
posed, a standard thread-cutting die
of the correct size may also be
used.

restorer for this job. With one
handy tools In your toolbox, you'll
make quick repairs. It's about
it from the Brookstone Co., or
about avallabliity In your area,

WHAT'S YOUR PROBLEM?

As you can see, many woodworking snafus
are correctable. If you have an aspacially
tough problam, write 1o the Home and Shop
Editor, Popuwlar Mechanics. While we can’t
answer such letters individually, if enough
readers lell us their everyday, nitty-gritty
problams, we'll do another article on ways
to solve them.
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WORKSHOP MINICOURSE
MORE ABOUT DRLLING HOLES

t's safe to say that the portable
eleetrie drill is the most used
power tool in the home. Yet, despite
its popularity, and ownership by mil-
lions of do-it-yourselfers with vary-
ing degrees of handyman skills, my
personal experience has shown me
that the majority of users are not
aware of the great variety of good
and useful accessories that you can
buy for this tool.

Make no mistake about one point;
I am not a fan of tools or devices that
purpert to enable one tool to do
another's task equally well. For
example, because of the great differ-
ence in speed between router (ap-
proximately 30,000 rpm) and typical
drill (maximum speed 2,200 rpm), [
would neither attempt, nor recom-
mend that others attempt, to make
a drill do the work that a router

ovaL-HEAD

T 1

- PAMMEAD

AOUNDHEAD

FLATHEAD

These are the tour types of acrews that
you'll work with more than 90 percent of the
time. From left, flathead requires a counter-
sunk (or counterbored) hole: roundhead |s

ly used where the screw will be vis-
ible; pan-head comes on shest-metal
ascrews (these are used most by suthor):
oval-head also requires a countersunk
hole, so head Is partially buried.

Countersink s centered In pliot hole and
drill Is turned on. Depending upon pres-
sure, you can vary hole's top diameter,
Increase size i screwhead Is o be deep.

?H}FHHHTHII ni TR es
if & counterbore Is to be used (l.8., screw
will be concealed by e following dowel or
dowel plug), this hole must be bored first,
using » spur or brad point bit. The author's
favorite bit for this Is Stanley's Power Bore
bit, because holes are perfectly round.

Rosette countersink comes [n several
dlameters. At the least, you should have the
%- and "4-in. sizes in your drill box.

wocd surface to allow for finlsh sanding.

ZRIANDS g & |
if you forget—and bore the pliot hole first—
It will be Impossible 1o achleve a parfectly

round countarbore hole because you will
have lost the hole's center.

should. A router bit has no business
in & drill’s chuck, in my opinion.

But, there are many great acces-
sories that make the portable drill
one of the most versatile tools.

When most of us pick up a drill, it is
generally to bore a pilot hole for
either a screw or & nail. But, often,
the task doesn’t end there.

The four most commonly used
screws, shown in the photo at left,
make it clear that two of the four—
the flathead and the oval-head—
require some additional drilling in
order to drive the screws properly.
The rosette countersink lets you
handle this task expertly.

Be aware that as screw size
increases, so does the diameter of
the screw’s head. Thus, if vou are
tooling up a workshop, you are well
advised to buy several different-size
countersinks. Keep in mind that the
countersink iz not intended to bore
gaping holes; rather, it should be
used simply to enlarge the pilot hole
by flaring it out.

Versatile bits
There are bits available that bore
pilot body holes, as well as counter-
sink or counterbore in one opera-
tion. Several manufacturers (includ-
ing Sears) even offer adjustable ver-
sions so that one bit can be used for
several different-size screws.

When a flathead screw is to be set
deep and concealed with either dow-
el plug or button, the countersink is
bored within the counterbore to
ensure that the screw seats properly
in its hole.

Make certain when counterboring
that vou bore the last hole, the coun-
terbore, first. The bit's spur point
will give you center for the following
pilot and body holes.

Finally, remember that if you
want two boards to close tightly, you
must first bore the correct size pilot
and body holes. Do not use one bit for
both holes.
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GUIDE

Troubleshoot like a pro: Diagnostic
sections in PM’s 10th annual Car
Care Guide show you how to find
the causes of your car problems.

PLUS: SET UP A "PRO'S”
GARAGE: DESIGN AND
EQUIP YOUR OWN DREAM
GARAGE SO YOU CAN

DO ANY JOB.
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YOU ONLY KNOW
IT'S A DIESEL
AT THE PUMP

The Toyota Diesel Truck. It won't remind
you it's a diesel when you start it on cold mom-
ings. The dependable Toyota Diesel has two
heavy duty batteries for extra cranking power!
No other small diesel truck does.

And youwon'tknowit'sadiesel by listening
asyoudrive. The Toyota Diesel hasafabric/rubber
timing beltand special underhood insulation,so
ymhardlynnm:e the engine athighwayspeeds.

~The = Toyota DleseI aisc- has the,

features you want as standard equipment. Like
a 5-speed overdrive transmission. A 7-foot cargo
bed, not 6-foot like some. And a separate, rug-
ged frame (like an 18-wheeler has) so Toyota's
Diesel Truck carries a full 1100 pound payload.
The Toyota Diesel Truck. It's rated at 38
EPA Estimated Highway MPG,(3 )EPA Estimat-
ed MPG. Remember. use this estimate for
comparisons of other small trucks with manual
transmissions. Your mileage may be different
depending on speed, trip length and weather
conditions. Actual highway mileage will prob-
ably be less than the EPA’ nghway E.snmate
The Toyota Diesel N N
Truck. Tough. Fuel- : :
efficient. Dependable. 4
You only knowit'sa S

diesel when it
saves you money!




Cover; 1982 Pontiac Firebird in PM's Dream Garage,

I-Iﬂlﬂ’ Tﬂ ﬂﬂlﬂﬂ lﬂﬂmw \"ﬂl.lll OWN
GARAGE

WHY WON'T THIS CARRUN?

SECTION 1. HARD STARTING
“Why Won't My Engine Start?”

SECTION 2. ROUGH IDLE
“Why Is My Engine Like A
Bucking Bronco?™

SECTION 3. POOR FUEL ECONOMY
“Why Do | Get Such Lousy
Mileage?"

SECTION 4. LACK OF POWER
“Why Doesn't M Enqlne Have
Any Get-Up-And

SECTION 5. ENGINE MISFIRE
“Why Does My Engine Miss On
Acceleration?

SECTION 6. PING AND KNOCK
“Why Does My Engine Sound
Like It's Going To Self-Destruct?”

SECTION 7. ENGINE DIESELING
“Why Does M Engina Run On
After | Turn It Of?

SECTION 8. ENGINE HESITATION
“Why Does My Engine Balk
When | Step On 1?”

SECTION 9. ENGINE CUT-OUT
“Why Is My Engine Cutting Out?”

SECTION 10. ENGINE SURGES
“Why Does H; Engine Power
Vary S0 Much?”

SECTION 11. WHEEL VIBRATION
"Wh? Do My Wheels Feel Like
y“ru Euing To Shake Off The

SECTION 12. WHEEL WANDER
“Why Do My Wheels Have A
Mind Of Their Own?"

SECTION 13. LOSS OF BRAKES
“Why Am | Losing Braking
Power?”

SECTION 14. DIESEL NO-START
“Why Won't My Diesel
Engine Start?”

OIL
LEAKS?

DRIVEWAY AND GARAGE
FLOOR OQIL STAINS ARE
MESSY AND DOWNRIGHT
DANGERQUS!!!
Thousands of car OWwners
have solved this problem
by using Wynn's Engine
Stop-Leak

Wynn's Enging Stop-Leak
15 3 special blend Of
chemicals gesigned to
help correct external
Engine ol leaks resulting
from dry or shrunken
rubiber seals, gaskets,
g rings, etc.

tested and used

IO




It isn’t easy or cheap, but once
you've put this garage together, you'll never
need to visit a mechanic again.

Design And Equip

A8\ W hat does your mechanic advantage in training and expe-

Y have that you don't? What is rience because you probably only
it that makes him able to tackle a have one or two cars to learn about.
job you might be reluctant to do You can get to know your car better

yourself? Other than the accumu- than any mechanic possibly could,

lated experience of working on cars  simply because you live with it and

every day of the week and profes- have the time to read the shop

sional training, his big advantages manuals in depth.

over the weekend mechanic are The ather advantages—tools and

tools and a place to work. a place to work—aren't as easily
You can compensate for his overcome. If you live on the 40th
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The envy of any NASCAR pit crew, PAMs uitimate garege
can handle anything, from a flat tire fo an engine swap.
Insufation and a kerosene heater allow year-round vse.

Your Own Dream Garage

floor of a high-rise and can't afford
to rent, or even find, a two-car
garage, you're pretty much out of
luck. But, if you do have a garage,

your battle is 80 percent won.
Here's how we did It.

We started with the shell of a
garage. The stone concrete walls
were bare, the wooden, pyramid-
shaped roof was uninsulated, and
the floor had 20 years' worth of dirt

and grime compacted by a thick
coating of oil drips and grease
spills. The only available light was
from a 60-watt bulb that barely cast
a shadow on its best day.

The first thing 1o go In was the
roof insulation. We used a six-inch
layer of fiberglass with an R19
value, That took less than half a day
to install and cost $151, including
the staples for the staple gun. With

heat from a 12,000-BTU Kero-Sun
kerosene heater, the garage
managed to stay comfortable, even
when the outside temperature
dropped below freezing with a
wind-chill factor of well below zero.
It wasn't exactly toasty warm, but at
least your hands didn't stick-freeze
to the tools.




If you think STPis
think again.

STF was born on the racetracks of America. STP—The Racers' Edge®- throughout
the world. And from that d;:gﬁfme . where performance is all that counts..
STP brings Performance P, cts to your car. Where performance is alf that r:aunti. tog.
) STP Performance Froducts. Designed to help you get the best out of your car for a fong,
ong time.
n the world's racetracks. On the world'’s roads. Wherever performance counts. STP
is there. Satisfaction guaranteed.

1 STP OIL TREATMENT., Even the best motor oils begin to break down—

lose their prolective properties as you drive. important lubricating

additives begin to weaken under the high eni:ne heat of everyday driving.
That'’s where STP Oil Treatment comes in. it gives your o muscle. STP's

' w special polymers flex with heat... strengthening the fifm

betmam wm! mawng parfs, just wﬂemrr‘s needed. And STP

» adds a special anti-wear,

| anti-oxidanl agent for

better fubrication. ™

i"_;

Introdu ngSIP Eer:ause
4»::-,rfmdaréngmes 5 & harder;

her and can un' otter
than arger Hies,

STR 4" ,ﬂgmiw
formulaged to reduce oil \
thinning and fight ol break-
dowrt in 4%;{1&61- engines.

Wheneveryou change ﬂra a
oil, get STP QW freatment. ..
arrgrna.f or nel«y 4—¢:yfmder if-::ar
mulas, And give ypur oif muscie.

2 sTP FI'I'.TEHS T{m STP Double Oif Filter
is the state of the art in oil filters. Quite sfmply,
it's a filter within a filter Two fifters to clean
vour oil more effectively than one. Each
and every filter is individually. tested
to .-‘refp ive you high performance.
TP Air Filter helps keep ym.rr
carbureror clean by protecting it from
airbome dirt and grit
50 you get better -
perfarmance and 'STP £
;}b@ﬂ&r mileage. For ol - nt s %
igh-efficiency . - SR TN
filtration, use Air Filter g« ﬁ

STP Air Filters. ; il

DOUBLE OIL FILTER

B Corporation, ar ESMARE Covnpany Bor? Lavdarcads, Fiovca 13300 © 1981 57F Corparation



only forracingcars...

T 3. STP PROTECTOR /BEAUTIFIER. STP Protector [Beautifier,
: __with.ts exclusive *Sunscreen” formula, protects your car's vinyl, |
leather and rubber surfaces from fading, n‘ryfng and
._cracking. It actually screens out the sun's harmful ultra-
“w. Violet rays. — —
\\“\.‘ STP Protector Beautifier E"
. helps keep your car in
. Showfoom condition.

4. sTP GAS TREATMENT,
Tune-up your gas™.. with
STPGas Treatment...no matter
what grade gasoline you're
using. Used regufarly, it keeps
water from building up in your [
tank, helps clear your entire fuel line, B
cleans your carburetor, saves gas.... wyiar
For better performance and better
miteage get STP Gas Treatment.

5. AND OTHER PERFORMANCE PRODUCTS. The lineup goes
on and on... Carburetor Cleaner, Diesel Fuel Treatment, PCV Valves,
Breather Elements, Foaming Engine Degreaser, Motor Oif and more.
All consumer-proven. Ali satisfaction guaranteed or your money back.
if the brand name is STR you'll get proven performance. Depend on L.
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DESIGN YOUR OWN DREAM GARAGE (Cominuea from pags 127)

your garage, the R19 and heater combi-
nation will probably allow you lo work in
your shorts. If you've got an 18-foot-high,
peaked celling like ours, we'd suggest
something we tried—installing a 10-inch
fan on the roof 1o blow the hot air that's
trapped up thers toward the floor,

130 POPULAR MECHANICS

The next step was Io inslall 2x 3 cleats
and wiring, The cleatls were no problem,

going in with a hammer and concrete

nails. The wiring took a certain amount of
planning. We knew exactly what power
lools we wanted and how much current
they would draw. We also had to figure

out ahead of time how big the lools ware
and where we wanted them.

The major pieces of equipment we
wanted were an air compressor, drill
press, arc welder, bench grinder and a
sander/grinder.

Since all these tools would be coming
right out of the Sears catalog, it was justa
matter of looking up the dimensions and
current requirements, and figuring out on
paper the mos! space-afficient way of
placing the tools in the 20 by 20-foot
garage space we had

Once we knew where the tools would
go and where we wanted to run the 220-
volt and 110-voll lines, we were then able
toinstall the BX cable and terminal boxes.
Al the same time, we ran the lines for the
fluorescent lights. We were detarmined to
make this garage as bright as possible
and went to a litlle overkill, We used three
B-foot sections of fluorescents, plus a
small 4-foot section mounted over the
workbench. With all that light, we now
don’l even need a trouble light, no matter
how deap we go into a car's innards.

Alter the cleats, cable and terminal box-
85 ware installed, we put in a 1-inch layer

The sanderigrinder sits on an extension
bullt onio the end of the workbench. it's an
invaiuable device for deburring metal.
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ol Styrofoam insulation between the
cleats, This insulation Is rated at R4 and
does a creditable job of keeping the chill
from penetrating the stone wall,

We spent $45 for the Styrofoam insula-
tion. $60 for the BX 12-gauge cable and
terminal boxes and 5120 for the light fix-
lures. Local ordinances may wvary, so
check your utility company before hook-
ing up the wiring. In New York we had 1o
have the job inspected by a cerified elec-
trician before the utility company installed
the meter.

Once the insulation and electrical
system were inslalled, we
had 0o choose wall panaling.
A wood-grained veneer panel
wolld have looked good. bul
since this would be a no-non-
sense workhorse of a garage, we
wanled something durable and
cheap. It had to be strong encugh
o handle the shelves full of pars,
tools and cabinets we nead 1o hang
on the wall and 1ake a coat of paint.
Particleboard was the final choice. It
was cheap ($12 for a 4=8-H. sheet),
and has stood up exceplionally well

LS

Fine measuring Instruments, such as tha
dial indicator at right, are critical for |
checking minute dimensions. '

We gave il two coals of primer and two
coals of off-white semigloss. The combi-
nation of the white walls and the lighting
gave us a dazzling bright garage that's
vary comiforable to work in

Beyond hand tools
When your goal Is near-
total sefl-sufficiency, the

Piegsa hum i page 133)
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\“ : SuperPon

" Guarantesd to Outbead, Outshine-
Outlas! the Leading Professionally
i Apgplied Poly Treatment,

Nobody has to tell you it's rough out there  professionally applied poly-eoating, or your money
on the street and getting rougher. hack from Simoniz. Street testing on new and

The SIMONIY ‘-;uptrl-’- ly line is designed  older cars proved it to us, Long-lasting water
for the world today's car lives in, f beading and shine will prove it to vou.
with SuperPoly tough polymers Other innovative car-care products
that bond to your car’s fimsh to in the SuperPoly line, Poly Glaze
give 1t a fighting chance agamnst shine renewer, 10 Minute Pre-Wax
the worst the street and weather Pre-Poly Cleaner and SuperPoly
can dish out, Car Wash, all share the same Simoniz

It's used hike any car wax or polymer technology to fight back
poly-coating. But SuperPoly is so against the street. Give your car a
tough that it's guaranteed to out- fighting chance with the SuperPoly
bead, outshine,outlast the leading Streetfighters from *-:.nnunu

S MONIZ.The Perfecl Flmsh.

sy ek Superoly U are tradenscks of e Carbide o= L lanbuny CT (el
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DREAM GARAGE /Convnued from page 131)

most complele set of hand tools alone will
leave you far shor! ol your mark. You
need power tools to bridge the gap. With
that in mind, the first item on our list was
an air compressor. We used a Sears 3-hp
unit that allows us to run air tools, power a
sandblaster and spray paint, as well. We
also got a sandblasting kit 1o go with the
COMpressor.

Next up was an arc welder, also right
out of the tool catalog. It isn't a tool that
you'll use every day, but it's worth its
weight in Krugerands when you need to
fabricate something thal's otherwise un-
available or expensive. For instance, we
used it to weld up a frame for a press. A
two-ton hydraulic car jack bolted up inside
our fabricated frame gave us a really use-
lul hydraulic press which can drive wrisl
pins in a piston, bend bar stock or
squeeze the shafts out of a manual Irans-
mission.

A drill press speaks for itsell. With a few
accessories, like a milling table, tilting

(Pigase furm o page 134)

Dwill press with indexing-table accessory will lef you fabri-
cate customn pleces ke vented brake rotors. Bench grind-
er {below lelt) will repair drill bits, polish and grind metal.
Air compressor (below) will sandblast metal, palnt & car,
claan parts and drive a host of air fools.
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table and an indexing accessory, you can
make virtually anything you can dream
up. We've drilled brake discs, bored out
valve guides and made up a custom alu-
minum dash panel with it

One piece of equipment that's indis-
pensable is a parls washer. The ane
in our garage came from Buck
Supreme and it's made specifically
for the home garage. II's big
anaugh (o hold a complete two-cyl-
inder molorcycle engine or a cylinder
head from a V8 We use mineral
spirits for solvent with a 120°F, flash
point. One neat safety feature of the
parts washer 15 a fusible link in the
prop rod thal holds the lid open. In
case of a fire, the link melts and the
lid shuls over the basin,

Our othar pieces of power equip-
menlt Include & sander/grinder and a
bench grinder, These are excellent for
repairing screwdriver lips and drill bits,
deburring metal, grinding small bevels
and, with a buffing wheel attached,
cleaning up or shining aluminum cast-
ings, chromed parts or sleal pieces.

The investment for all this equipment is

Parts cleaner {below) Is greal for degreas-
ing dirty parts. Low-cost unit is made for
home garage. A sturdy tool cabinet {right},
like this unit, keeps all fools handy.

134 POFPULAR MECHANICS

sizable. Thera are altematives, however,
that could save dollas. PM plans are
available, for instance, for an air compres-
sor, milling table, boring machine and a
small drill press.

Diagnostic equipment

All the tools in the world won't help
unless you can find the source of a prob-
lem, As this year's Car Care Guide points
oul, the name of the game from now on is

PlEg s [UeT
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AMC FORD/MERCURY

8 Cyl.—1968-76 304", 560" 2 bbl, engines, all 8 Cyl.—1962-77 289°400" 2 bbl. engines, all

transmissions. 6 Cyl.—1970-76 252", 258" transmissions. 8 Cyl.—1965-77 1707, 200"

1 bbl. engines, all transmissions. {inci. 2800cc) 1 & 2 bbl engines, all

transmissions. 4 Cyl.—1971-74 1977 2000c¢c,

BUICH 2500cc 2 bbl. engines, all transmissions.

8 Cyl.—1970-76 550'-455" 2 & 4 bbl,

engines, all transmissions. 6 Cyl.—1968-75 OLDSMOBILE

250" 1 bbl. engines, all transmissions. 1978 8 Cyl.—1975-77 550".455" 2 & 4 bbl. engines,

231" 2 bbl. engines, all transmissions. all transmissions. 6 Cyl.—1968-78 251", 250"
{ 1 & 2 bbl. engines, all transmissions.

CHEVROLET i 4 Cyl.—1976-77 140" 2 bbl. engines, all

8 Cyl.—1968-76 327"-454" 2 & 4 bbl. ' transmissions.

engines, all transmissions. & Cyl.—1963-74
230", 250" | bbl. engines, all transmissions.
4 Cyl.—1975-77 140" 2 bbl. engines, all

PONTIAC _
8 Cyl.—1967-78 305"-455" 2 & 4 bbl.

e ———

transmissions. engines, all transmissions, & Cyl.—1970-78
231", 250" 1 & 2 bbl. engines, all
DODGE/CHRYSLER/PLYMOUTH transmissions. 4 Cyl.—1975-77 140", 151"

8 Cyl.—1970-77 318"440" 2 & 4 bbl. engines, 2 bbi. engines, all transmissions. ;

all transmissions. 6 Cyl.—1969-77

L

170"-225" 1 & 2 bbl. engines, all transmissions. TOYOTA
W;;gmm 1.7 litre 2 bbl. engines, all 4 Cyl.—1975-77 1600cc 2 bbl. engines, all |
% , issions. - transmissions.
If it's there, then there's an ECONOMASTER" brand Fuel If your car isn't on this list, you're still in luck. There
Economy carburetor that can improve is an ECONOMASTER brand Standard
your car's gas mileage from 5 1o 10 = '-""Mn-*_ Replacement carburetor for your
percent* depending on engine, How's S car. It can restore your
that for luck? = car’s original performance.
The ECONOMASTER brand Fuel Holley Replacement
Economy carburetor is the only Parts Division;

Warren, Michigan 48090,

*Actual economy may vary due to
application, engine and driving

to deliver improved fuel : =
economy. Many models  Ls®

have enlarged metering c
ports in the carburetor's — T Eﬁfﬂztml
idle system to improve fuel .  F . . T “Registered Tr
m‘m And an exclusive : ' h % e ; e - i l F e] Hf— & nt
vane-style booster venturi for LY Ho Makes
better fuel atomnization. Plus two- | (RN &0 €y u e
stage power valves for improved Y sy 7
mid-range efficiency. So you can e "lO“ey

: L
put that oki guzzler on a diet. Fast Replacement Parts Division

Colt Industries

@



GET UP TO $9.50 BACK
ON MOTORCRAFT PRODUCTS, AND A CHANCE TO
WIN A NEW CAR TO USE THEM IN.

Now el up toa lotal of $9.50 in refunds on
spark pluas, lune-up kils, air lillers, oil 1l
lers, oil, and wire sets.

And 1o goet even more, enter our "Win the

Waorld” Sweepstakes, Grand prize 1s a 1982
Ford Escorl, plus a trip for lwo Lo a game ol
the '82 World Series, and 5, 000 cash. Or win
one ol our other world of prizes

A three-day, all-expense-paid trip Mﬂtﬂmrﬂﬂ|r Fomi 3| | Magte iain A S ey

lor two 1o the 1982 World's Fair
i Knoaville
cash. There's luxury handcralted

O

plus $2,000 e —

luggage. Sport action binoculars. Digital

travel clocks,

Retund and sweepstakes oller good
through May 31, 1982, Details available from
your participating Motorcralt retailer. No
purchase is necessary to enter the
sweepstakes.

Rawarlulminy cane ooflin bl swcegestaha s s'tiley Tommg sdnil 4
sl el lin sseed st ecd e tivec e Wil yome il
Bie: Wi D Wil Ssevjesbabals 100 Pabs HHGE
i debl pRalets awib waibiy
Povrnmn Lonn i Lapnds anni s wjimlabacs

S prstonbias baowi bl dn Whsgaamisied vl ow B a0 paviakiali
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DREAM GARAGE

(Cantnugd from page 134

diagnostics. Briefly, thesa are the diag-
nostic tools that we're stocking in our
garage.

From Dixson Inc. we've got digital volt/
ohm and tach/dwell meters. These are
compact, handheld units that are great for
a quick spot check. For more elaborate
diagnostics, we've got a Sun Electric
diagnostic kit that includes a timing light,
compression tester and electronic box
that lets you check everything from simple
timing to more elaborate electronics trou-
bleshooting. The whole kit comes in a
sturdy plastic suitcase.

The other pieces of test equipment

wa've slocked are the more common vac-
uum gauges, vacuum pump, fuel-pump
pressure tester, cooling-system analyzer,
dial indicator, vernier calipers and a few
special tools that will apply only to some
cars.
For instance, there will soon be intro-
duced on the market a handheld tester
specifically made lo check out all the elec-
tronics of the GM 3C computer. If you
don't have a 3C on your car, obviously
you won't need it, but the same type of
specialized equipment exists for other
makes of cars. Sae the list for addresses
the end of this article.

Security systems

Whether or not you have as many tools
as we do, your shop could be a target for
thieves. We went a litthe overboard on this
because we've stocked ours so well,

The first line of defense is a pager from
Micronics. Thisis an automobile unit pow-
arad from a 12-volt transformer plugged
into the wall. It's merely a tiny microphone
scrawed into the garage door (from the
inside) which detects the noises of some-
one lampering with the lock, If it hears
somathing, il transmiis a signal through a
four-watt transmitter which sets off a
beeper you carry with you, Depending on
terrain, the transmilter's range Is one to
three miles.

Cur second line ol defensa Is another
car alarm, a motion detector, which is
activated by the garage door being
opened. This is also run by a 12-volt
transformer and actizales a 125-decibel
siren.

The third line of defense is a Radio
Shack ultrasonic alarm which senses
motion in the garage itself. We setitup to
detect motion in the area starting at one
foot inside the garage door. This detector
activates a siren plus two KC Hilites,
which are off-road driving lights. They
produce 385,000 candlepower each, We

SUPPLIERS—DREAM GARAGE

Alr comprassor, drill press, arc weider, tench grindaer,
mirechier giHimdar, hard 1ools, ool catdnel — Gears, Foe-
buck and Co, Sears Tower. Chicago, 1l 60607,

Parits washar — Buck Suprama inc.. 4581 Wes! Dexman Ad..
Banie Croek, Mich. 45415,

Burgiar slarma —Rado Shacs, 1600 Tandy Ceater, Fort
Worth, Tex. 76102; Micronica international Inc., 3356 East
La Paima Ave, Anabern, Calif, §2808

Air toole, powsr tools —Black & Decosr, 707 East Joppa
Ad., Towson, Md, 21204

High-intanaity lights —KC HiLtes, Willams, Anz. BE)44

Tors wrenches, wire Thes, mul drivers—Yaco Products,
1510 Shokia Bhed,, Marthbioak, 11, B00E2.

Hand clesnss —Oo-Jo Industies. Box 891, Akron, Oria
4300,

Hasnvd tooie — ingensoll-Fand, Proto Tool Déw,, Box 717, 2600
Eam Nutwood Ave., Fulerion, Cald, 82631, KD Manufac:
baring Co, 34 TS Hormplard Ad., Lancaster, Pa. 17604, Sume
mit Tool Co, 4150 Fan 51, Denver, Coig. BOZ1E.

Disgrostic squipmant —Sun Electic Corp.. 1560 Tnmble
Ad,, Sen Jose, CaM, 85137, Dison, Aulomotve Div,, Box
1448, Grand Junotan, Cols. 81501

‘Wazes, polishes, claaners, solvenis —Johnson Was, 5C
Jghmson & Son, Recne, Wis. 53403, Armorall Progucts, Bos
15038, rving, Calil, 53713, Meguiar's, Box 17177, Inine,
Call, 32713 E| du Porl ga Nemouws & Co., Wilmington,
Dusl. 19858; Taylor Made Producta, 3200 West Manel St
Auran, Cihia 44313

tested them prior to installation and we
were able 1o pick up alrplanes at night fly-
ing around 10,000 feet. On level ground
they have a range of four miles. .|
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Fast Action
Liguid YYrench® acts on car-
bon, corrosion, B-oz, 1108 | 98¢
Professional formula removes
grease and oil from barbecues,
flogrs, mowers, 160z f6l 1.68

- e e

IHIT' LRt g )

WEsne'y's

BLECHE-WITE

4%

e e g

SpifsUp  CZIR® Body Repair

Bleche-Wite™ whitewall tire
reconditionar and cleanar
sprays on, wipes off to clean,
brighten and condition tires,
rubber mats. 32-0z. %5 . 2.29

/
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.?ﬂ?&:ﬁ‘lﬁ} N
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OLINE Motor Oil

All-climate lubrication pro-
tecis engines at high tempera-
tures, prevenls engine wear,
carbon, rust, 10W30-Cr. . 99¢
1.50 rebate when you buy 5 gis.

Penatrates instantly to frea
frozen metal parts, stop rust
and corrosion. Yill eliminate
moisture lo reduce alectrical
shorts. 9-0z. spray. @0l . 1.29

L L

“unmns) Stops Leaks
Special blend formula stops
engine oil leaks. revitalizes
rubber gaskets and seals. Dis-
solves deposits 1o free parts,
reduce noisa. 11-o0z. 5611 1,69

¥ In Headlights

Fopular Halogen Plus sealed
beam headlamps give more
light from the sama
numier of watls,
High or low baam
lights available
inround or rec-
tangular sizes.
Or salact high
and low beam
for double light

4 aption, in round
of reclangular sizes.

R4 D0 R S6 MBS 1 B0 O

Body filler repairs scratches,
daents, holes Pt 21 .. 229
Fiberglass resin resurfaces
cracks, leaks, rusted areas in
wood & metal too. PL 4] 3.69

h Bright New Ideas

B S

M One Step

High performance polymer
bonds to car's finish to clean,
protect and shine. Choose 16-
oz. liquid or 14-0z. paste. Each
4.99 less 52 rebate. SE0N/SEN

~ROD Fechgey rebaks
28 pour Nnal casl

Maintenance-Free
Battery Power

Pramium 60-month car
battery provides fast,
even starting power
plus maximum cold
cranking power in thea
roughast weather.
Easy lo inspect, never
needs water under
normal driving condi-
tions. Available in sizes
to fit most popular cars,

turtle FastFinish

Minute YWax™ gives your cara
hard shell finish that lasts and
lasts without waiting or rub-
bing. Simply spray on and
wipaoff. 18-02.715 . .....3.99

GOTTER & COMPANT, 100" Member-(aned warenouse deinpular senong gver §, 000 Trox Yeue Hardeare Moo who own T gwn stores, w0l Tey prces and reserv Te rght i Bmin quanies. Bacatise pamopateg True
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@.z2733 Quality Oils for Every Engine

2-cycle outboard oil for clean exhaust Ot .. 1.49 B0z . aA%¢

2-cycle oll is BlA-certilied for high-hp performance. Ot. ... 1,89
Bar & Chain oil keeps sawsworking smoothly. Gal, | 5.48 Ot . 1.49
4-cycle motor gl for mowers, motor bikes, generators. Ot
1.88 B.oz

.1.48

Chain Saw oil reduces engine wear, 1 ... 49¢

Power Pal™
Compressor
Versatile new power
source brings
professional helpto
do-it-yoursell jobs Just
plugin, attach
actessorias to caulk,
paint, staple. inflate,
more. ¥T400 .. 129.98
Accessory kit contains
blow gun, sprayer. caulk
canister and power
handle WAl000 . .. 22.99

e

QL Fights Rot ~ CHAWPION| g,,v6 Firers

Folymer lormula penetrates
vinyl, rubber, leather 1o help
prevant rot B-oz. 11080 . .. 1.B8
All purpose cleaner removes
dirt, grease 16-o0z. 310 . 1.49

Replace worn spark plugs
yoursaill fo save moneay, get
better mileage, smooth engine.
Regularplugs.each ....1.08
Resistor-type, gach ....1.45

el Bl

SOCTITE Adhesives

Parmanently bonds rear view
mirrortowindshield, 105! 1.89
Auto Trim adhesive bonds eme
biems, moldings, bumper im-

CLS IO

Foot Pump

High pressure air pump in-
tlates tires, rafts, boats,
shocks, sports balls, more.
Has long hose, lwo adapters,

pactsirips fasl. 00715 .. .. 1.88 easy-read dial ST7H0 .. . 4.99
¥ -Tiﬂf'.h
L Special prices good thru June 5

e E R e s |

Put Mileage Back
Into Your Motor

High performance air
filters and oil filters offer
simple do-it-yourself |
savings! Theyarepreci-
sion designed to re-
duce harmiul contami-
nants that can shorten
angine life. Change
‘eqularly to improve
on gas mileage. In
sizes to fit mostAmer-
Can Cars.

HOLLYWOOD

accessormies On Time
Electronic digital ciock is crys-
tal-quartz accurate with built-
in alarm, bold sasy-read display
of time &nd date. Installs easily

withoutwiring. 2200 . . .. 14,98

T e

$2 value FHEE! |

Pat Summerall's
all-time great

Colluction g
Frigg wiith anry
pun:naﬁa at

articipating

rue Valuea
Hardware Stores.
Citer expires
Jupne 5, 1982,

mislow Penetrates

Multipurpose 3-0z, lubricant
with Teflon reduces friction &
wear, shields against rust,
freas frozen mechanisms. Now
1.88 less a %1 factory rebate.

Wale Hardware SROIES vAly In 28 An0 marchindiiinyg pOlce doMe My i SECK B dama Shaveh Prices, may wify ind 308 Subiect 40 ChanQe withond noticd Pribes sugire June 5. 10E2



WHY WON'T THIS GAR RUN?

CLOGGED FUEL FILTER
(1M FUEL LINE TO CARBURETOR)

FAULTY ELECTRONIC- CRACKED

VACUUM LINE
IGNITION lI';I‘I'.'l‘l.ﬁ'l.E STUCK

PCV VALYE

EGR VALVE

(O INTAKE
MAMIFOLDY

INCORRECT FAULTY COIL CABLE
CHOKE ADJUSTMENT

(ON CABURETOR) BAD SPARKPLUG

Faulty parts or adjustments thal cause a no-siari
problem are detailed here. In the lollowing sections
you'll learn-how to find them on your car.
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CORRODED
- R BATTERY TERMINAL
o
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S

[ FAULTY SPARK-ADVANCE UNIT

I you've been working on cars lor any length of time,

you've probably learned that repairing a problem
is easler than finding what's causing the problem. The
name of the game these days is diagnostics, and there
are quite a few mechanics who fall short when it comes
10 locating the source of a malady.

To simplify the diagnostic procedure, we have as-
sembied the most commaon vehicle complaints, as
determined by mail to PM. For each, we have outlined
some potential causes and provided repair procedures.
If your car doesn’t run at all or just doesn't seem 1o
run properly, chancas are you'll find out why in one
of the sections. Section 1 begins on the next page.







CAR CARE GUIDE

SECTIOMN

H ARD STARTING

“Why
Won My
Engine

oGart?”

rhaps the most frustrating automotive
problam is tha car thal cranks, butl won'l
start. H's also one of the more difficull
conditions o diagnose because you have only
ona really solid piece of evidence to work with:
the fact that the dam thing refuses to run. How-
aver, you may be overiooking more subtle evi-
dence. For example, does the car crank quickly
of grind laboriously when the mo-start condition
occurs? Does it happen only when it's cold or
only when it's warm?
A multitude of malfunctions can preven! your
car from stanting. They include:
B Impropar technique and poor mainte-
nANcE.
B Defective CFI cold-stan valve (K-Jatronic
Fuel Injection),
B Clogged fual filter.

IGNITION-
CONTROL
BOX

A faulty component located snywhere on this ignition circull could result In @ no-start
condition In your car. Check each of these seven unifs, starting with the batlery.

B Electronic ignition problems.

B Loose or coroded battary cables.
B Fiooded engine,

B Defactive or wal high-lension cabla.
B incomect choke adjustment.

improper technlque

A mechanic who helped many stranded
motorists last winter claims the main cause of
cold-start problems is a combination of improp-
er starting techniqus, poory maintained en-
gine and undercharged battery.

Many drivars ignore the maker's advice for
starting a cold engina. Thay get away with il
when the weather's okay. Warm fuel is more
volatile than cold fuel, The usual technigue
calis for depressing the accelerator to the floor
once or twice; then cranking at idle. This does
vary, 50 check your owner's manual,

The same can be said about a poorty main-
tained engine. Electronic ignitions will readily
fire grossly neglected sparkplugs when the
combustion chamber is full of warm gasaline
wvapors, but may fall to five the same plugs in a
cold chamber,

If the engine is not cranking quite as fasl asit
could ba, the problem is compounded. If you
make short trips at nigh! with the heater going
full blast and shut the car off as soon as you roil
In the driveway, you can expect il won'l start
whean the mercury dips o 5° next morming.

Testing CFl cold-start valve

If your engina has a continuous fuak-injection
[CFI) system, il has a cold-start vaive. This
valve acts like the choks on an engine with a
carburetor; it enrichas the fuel mixture of a cold
engine to permitl easier slarting by injecting
gasoline into the cylinders through the inlake

air distributor. Such a vaive is referred 1o as the
fifth injactor by those who designed the four-
cylinder CF| Volkswagen engine.

A faulty cold-start valve causes starting
probdems  under different conditions, de-
pending on how it fails. if it won'l open, gas
won'l be injected into the fual stream to help a
cold engine star, I the valve leaks when sup-
posedly closed, the enging is likely to flood as
it's belng cranked, especially whan hol.

B To check the valve on 1980-82 Volkswag-
ans with CFl, do tha following:

1. With engine cold, disconnect the
piug sttechad to the coldastart
valve.

2. Remaove the valve from the Intake
air manitold. Howaver, leave the fuel hose
connected 1o the valve.

3. Ramove the fuel-pump relay from
the fuse panel,

Caution: Be sure ignition is turnad off,

4. Attach jumper with an In-line fuse
{part Mo. US 4480/3 at YW dealers) In
piace of fuel-pump relay. The jumper has
& toggle switch for the fusl pump,

8. Disconnect cable
mﬁmhrﬂﬂm.mnmmwhﬂwﬂmﬂ

6. Wipe noxzie of cold-start vaive
and flip on toggle awitch of jumper US
4480/3. After one minute, if fuel drips from the
nozzle, the valve is leaking and should be
repiaced.

7. If valve Is not loaking, remove
jumper 4480/3 and ralnstsll fusl-pump
relay. Reattach plug o cold-slan valve; dis-
connact from control prassure regulator
and auxiliary air regulator.

8. Alm nozzie of the cold-start valve

s
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into a giass recepiscie snd have
someons crank the engine. Spray from
the nozzle should be a parlect cone in shape.
An irregular stream or pinpoint jet of fuel indi-
rataudkt-.rmdunmgmmld-atmmnm-

er cold-slarting causes on K-jetronic syslems
include thermotime switch failure, jammed air-
flow sansor plate or control plunger, jammead
auxiliary air valve, inoperative fuel pump and
faulty warm-up regulator.

Clogged fuel filter

Bafora a fuel lilter |3 clogged encugh to keap
an engine from starting, it will usually cause
partial fuel starvation, making an angine stall
whils you're driving. If you disregard this, a

can occur.

To determnine If your fuel filter is clogged,
remove the carburetor air cleaner and move
tha throttle linkage by hand {or have someaona
pump the accelerator pedal) as you look down
the throal of the carburetor. i gas does not
squiri from carburetor |eis, you may have a

filtter, a bad fuel pump, or a clogged
fuel ine or fuel-tank pickup.

All fuel filters should be replaced at inlervals
recommended by the maker. Here's how 1o
raplace the most common:

{Mote: Balore starting, see that the engine is
cold and disconnect the battery ground cable.
Lay rags under the fuel filter to catch any gas-
oline drip. Mo smakingl)

B Toreplace an in-iine fuel fiter in the fuel ling
between fusl pump and carburetor—do this:

1. Loosan spring-type hose clamps
and pull hosas off the fusl line with pll-
ars. I cimp-type clamps are used, cut or pry
them open; then, pull off hoses. Discard old
filter.

The controd module 1 an HE! distriburor
cannot be serviced. Replace If if's bad.

2. N clamps are shot, siide now
clamps on hosas. Replace dislored crimp
clampa with spring or screw clamps.

3. Insert the new filter, making cer-
taln it faces the right way. Usually, an
arrow points toward the carburator.

4. Siide clamps inplace to securs fil-
ter to hoses. Then start the engine; if there's
a gas leak, chances are clamps ans nol prop-

i ey

& model cars have an in-line fuel filter
that screws into the carturetor inlet. To change
It, release the clamp holding the fual hose 1o

FUEL

INJECTION LINE

AR  —

£ oo 10 P
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CORTROL PLUNGER
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REGULATING
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] PRESSURE-
=21 RELIEF
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LEVER|| pixTURE ||coNTROL
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REGULATOR/
WARM-RUNNING
COMPENSATION

FUEL TANK

Amﬂﬂmﬂﬂwfwmwlm:mmmﬁhh:mﬂmmmh-
The cold-start valve should be laken out for testing.

fuel-injected engine.

the filter nipple and pull off the hase, If the car
hag a steal fuel line, hold the filter with one
wranch and loozen the fual-line nut with anath-
er, Unscrew the filter, which has a hex-head to
accept a wrench. When replacing it, be sure
Ihe hose and clamps are in good shape,

B To replace an internal fuel fiter—found
inside tha carburetor inlet—do this:

1. Use a wrench to hold the fusl-inlet
nut; snother to loosen fusl-line nut.
Use of only one may twist the fusl line.

2. Unscrew the fuel-inlst nut. Replace
gaskel with a new ona if crackad or tom,

3. Remove and discard filter. Leave

To test cold-start valve, this Jumper Is wired
In place of the fuel pump relay. it provides
fus! withouwt turning on engine.

spring behind the fier in place. i's probably
okay, H not or if it's lost, get ancther from an
auto parts and accessories siore,

4, Insert a replacemant filter. Soms
finers have a chack valve in one and. This end
should face the fuekinlat nut.

5. Screw on and securaly tighten the
fusl-inlet and fuel-line nuts.

8. Run engine and check for leaks.

Elsctronic-ignition fallures

If your car has electronic ignition, one com-
ponent could cause a no-start problam. The
elactronic-ignition pickup sends signals to the
ignition control unit which then fires the coil at
the appropriate time. The distributor directs
this voltage o the corract sparkplug. The pick-
up, mounted in the distributor, is connected by
wiring to the control unit of module. The lather is
also iocated in the distributor on GM HEI units,
On Ford and Chrysler vahicles, it's mounted in
the engine compartment.

If the pickup falls or ts wiring breaks. the
control unit won't gel a trigger signal and tha
plugs won't fire. Pickup problams, howevar,
are generally evidenced first by what is bast
described as a “surging condition.” See Sac-
tion 10 for more details,

Control module failures are a more common
cause of no-start problams than pickup fail-
ures, because thay frequently aren’t reveaked
wntil the car won't start. However, many prob-

{Piease tum o page 146)
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Heat — Your
Car's Greatest Enemy.
Today's down sized cars run ho

ter due to emission controls, option-
al equipment, smaller engines and higher RPMs.
Heat problems develop when you carry extra

passengers . . . extra baggage . . . drive in stop-and-
go traffic . . . drive on ice or snow . . . drive in hot
temperatures . . . climb steep grades . . . and do

towing. The strain produces heat build-up, and heat
destroys engines and transmissions.

Over 11 Million Transmissions Failed
Last Year."*
9 out of 10 were caused by overheating.

The Effective Solution?

Hayden engine and transmission oil coolers. Their
patented design is so effective that oil tem-
perature is lowered by 20 to 60°F. Remember,
every 20°F drop in oll temperature doubles oil and
equipment life,

Trans-Cooler

Engine Oil Coaler

0/’“

Quick
un-lt-vuum#
/ instaliation.

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

Beat The Heat. Free Offer.

Purchase any Hayden Trans-Cooler™ or Duo-Cool™
at your local auto parts store, automotive chain
store, RV dealer or repair shop and recelve a Trans-
Lite™ Hi-Temp Warning System absolutely FREE
{519.95 value, Offer ends Sept. 1, 1982).

|

Purchase a Trans-Lite direct from I
Hayden for only $16.95 prepaid, I
MName |
|

|

|

i

Address
City State Zip
* *Offer gapires Decarmber 51, 1982 CA resioents x3d 6% saies tax.

T — — —— i — — i —— —

For free product brochure, write

1531 Pomona Road, P.O. Box 848, Corona, CA 91720
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HARD S

You should get & cone-
shaped spray from the
| cold-start valve when
fue! is delivered to it. If
nof, the valve should
be repaired or -
placed. You should also
check the fuel pump
o make sure it is de-

fivering fual at the pres-
sure  recommenced
by the manufaciurer.

(Continped frarm Sage T44)

lems are actually caused by corroded connec-
tions and very hard to diagnose. Some elec-
tronic-ignition testers available for under 5100
will usually detect a control-module failure, but
that's pradty costly if you figure this may ccour
once of twice during the life of your car.

The only other sure ways (o detect most con-
trol-modula fafllures are through process of
glimination or substitution testing. Many mea-
chanics try combining both. They crank the
engine to test for spark. if none, they chack all
connections, pickup and condition of coil and
distributor-to-coll cabla. If they find no other
problem, they substitute a good control mod-
ula. If it works, they leave it. If it doasn't, and
they'ra honest, they put the old one back.

Other maunctions

Loose or corroded battery cables could keep
an engine from cranking. Less axirame cormo-
gion leads to resistance that can cause it to
crank slowly. To overcome resislance, the bat-
tery must supply much more current than nor-
mal, which reduces available voltage, To test
for resistance in the slarting circult, measura
battery voltage while the engine is cranking,
Generally, the battery should produce at least
8.6 volis,

An engine flooded with gas will crank, but
may nol start. it often floods because of over-
zealous accelerator pumping. If this happens
{vou may smell gas), lloor the accelerator ped-
&l and keap it thera as you crank {up lo 15
seconds), Then, turn off ignition and wait 30
seconds before Irying again. Don't add a run-
down battary to your troubles,

An engine may also flood due to intemnal car-
buretor leakage. W your car cranks well but
won'l stant 15 to 20 minutes after shutoff, the
carburelor may be defective.

All breaker-point and electronic ignitions,
excepl the GM HEI system, have a high-ten-
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sion cable between distibulor tower and igni-
than-coll tower, if cable wres are pulled apart or
terminals are eroded or wet, current fiow will
stop and the engine won'l starl.

To chack your distributor-lo-coil high-ten-
sion cable, remove it and look for burmed ter-
minals and cracked insulation. Replace a dam-
aged cable. If cable ends are maist, wipe them
and their sockels with a int-free rag and spray
them with a dislectric lubricant. If an inspection
reveals nothing, use an ohmmetar set 1o the
high scale and touch each cable terminal with
one of the chmmeter probes. Compare the
resistance registered with the value for the
high-tension cables given In the car service
manual. If the manual is nol available, use the
rube that resistance should not exceed 15,000
ohms for each loot of cable. For example, i the
high-lension cable is B nches long, the resis-
lance should not excesd 10,000 chms. f it
does, replace tha cable

Note: The allowable cable resistance for
Ford-Mercury-Lincoln models with slectronic
ignition is 60,000 ohms per fool.

Servicing an automatic choke

H excessive pumping of the accelerator ped-
al causes carburator flocding, consult the own-
ers manual for correct starting procedute. If
yiou have bean doing this right, check the auto-
malic choke. To do this:

1. Lot the sngine get coid (first thing in
the moming is bast).

2. Remove the carburetor alr clean-
or and press the accelerator pedal to
the floor once or twice. The choke plate
should close.

3. Start the sengine and et it warm
up. The choke plate should begin opening
almost immadiately and be wide opan when
the engine reaches operaling temperature.

If the choke operates, bul the cold engine

TARTING

No matter what fuel filter you have—in-line
{top). carburetor iniet {middie} or paper
alement (above)—see that It Isn't clogged.

runs poorly, starls with difficulty or stalls
rapaatedly, check that the choke s adjusted
proparty. An alectric choka will fall to open if no
woltage s available. A choke healed by
axhaust gas may not open if the heat-riser tuba
is broken or missing.

If the choke plate doesn'l operate this way,
make sure the linkage and plates arent bind-
ing. If they don't operate smoothly, spray the
linkage and pivol points with carburetor and
choke cleansr. Don't oil them unless recom-
mandad by the maker.

Other reasons why gasoline engines will
crank briskly but won't start include being out of
gas; ignitior-systam pan fallures (Section 5);
bad fuel pump [Section 9); incorrect distributor
or camshatt timing (Section 8); and low enginae
comprassion (Section 4). |
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LIMITED OFFER « PROMOTION ENDS MAY 31, 1982

{"INDY" JACKETS, QUILTED VESTS, CAPS, T-SHIRTS, DECALS, & PATCHES)
AT SPECIAL LOW PRICESWHEN YCOU BUY THESE SPECIALLY
TAGGED VERMONT AMERICAN TOOLS AT REDUCED PRICES!

VERVIONT
ANMERICAN

13-PIECE 24-PIECE UHMPACT-IT® “INDY 500"
DRILL-BIT SET TAP & DIE SET Convarts 114" or 38" SPECIAL-EDITION
Contains 1/8", 144", Contains sizes 1/16” Contains NC & NF drill into an impact TOOL BOX
8", 112" straight; thru 14" HSS Bils, sizes 114" thru 112", wrench for shop— Heavy-duty stesl box,
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handle contains bits
o drive 34, 68 slotted
and Nos. 1 & 2 Phillips

limes longer than
conventional blades.
Combination/Rip style

guality buMirg and
polishing. 5 1/2"70.D.
Washable. US A

matal) for extremaealy
long lite. For haavy-
duty framing, &lc.,

able handies. Con-
lains 18" x 27, 316" x
47 14" x 4" 518"

screws. US.A. for all-purposa cuts No, 2301 o, Yot I wood. x 6", 114" x 1 12"
No. 3185 b S g SPECIAL SUG. PRICE ghipboard, o o | siotied; Nos. 1 8.2
SPECIAL SUG. PRICE No. F40714 s 3 99 Mo. Md4714 :f;iln:m type. USA.
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SECTION

ROUGH

1 DL E

“Why Does My Ingine

K lling?”
eepataliing?s ... .
q

here are probably 50 different reasons why
gasoline anglnes will start and stall, or will
start and idle roughly. Included are ali of the
following;
B A plugged positive-crankcase-ventilation
(PCV) valve.
B A swck thermostatic air-cleanar-assembly
dampar valva.
B A lsaking exhausi-gas-recirculation {(EGR)
valve.
B A stuch emrly-luel-evaporation (EFE) valve
of manifold heal-control valve.
B Faulty sparkplugs.
B Water in gasoline.
B A vacuum leak af the base of the carbure-

tar.
B A weak fuel-injection delivery systam,

Faulty sparkplugs, vacuum leaks and con-
taminaled gasoline ane some obvious causas
of rough idle and stalling. Water in gasoling is
an old problem, but this is not as common as i
once was, particularly in populated arsas,
whara fuel is quickly pumped from storage
tanks,

But how about some of those “mew”
causes—like tha first four on the list? Each of
them is part of an emission-conirol system, and
practically every car bulll in the United Siates
during the 1970s and ‘B0s is equipped with
tham.

Among the dozens of othar reasons why an
angine stalls or idles roughly are the follow-

ing:

B Parcolation and vapor lock,

B Incomrect ignition timing (Section &).

B Faulty ignition-gystem par(s).

B Disconnectad vacuum hose (Section 3).
B Incomrect carburator idle speed of fast-idle
adjustmeant (Seclion 3).

B A defect in the automatic-choke syslem
(Saction 1),

B Panially clogged fuel filler (Seation 1).

B Weak fuel pump (Section 9},

B Dirty carburetor,

How to check the PYC system

Tha PCYV system provides venlilation of
crankcass gases into the engine's ntake man-
ifold. To prevent these gases from inlerfering
with combustion, thay are allowed inlo the
angine only when it's burning large amounts of
tuel and alr. The PCV vaive s inserted some-
where in the line that connects the crankcase
o the inlake manifold. When intake manifold
wacuum s high at idle or part-throttle, low-
speed operation, tha PCY valve is held In a
closed position and crankcass vapors ane kept

VaCUumM

AMPLIFIER
IDLE ENRICHMENT
VALVE

YALVE

oul of the intake manifold. When vacuum drops
al grealer throitle openings, the crankcase
pressure overcomeas the manifald vacuum act-
ing on tha valve, and vapors enter the inlake
manifold whare the hydrocarbon conmtent is
drawn inlo the engine and burmed. Frash alr is
drawn into the crankcaga through a filter or
through a hosa Lo a filter within the air cleanar.
This keeps pressure in the crankcase from fall-
ing belgw atmospharic, which would inhibit the
flow ol the crankcase vapors into the inlake
manifold.

A faulty PCY valve is more likely 10 cause
rough dling than staliing, since the valve is
supposed to be fully closed during idle whan
intake vacuum is high. If the valve doesn't
closa, an excessive amount of vapor flowing 1o
the cylinders will iaan out the fuel mixture, and
the engine will stutter. To check the syslem:

1. Find the PCY valvse, which on tour-
and six-cylinder engines Is usually
located in the cam or rocker-arm cov-
or, On V8 engines, the valve is found (de-
pending on tha engina) in the intake manifold,
pushrod cover, valley cover under the inlake
manifold, rocker cover or oil-filler cap.

2. Pull the vaive from ts seat (leoav-
ing lt connected to ta hose) and shake
it If It doesan'l rattie, it's plugged. Replace L

3. However, even H ths valve ratties,
it may still be defective. To find out, run
the engine al idle and close the valve opening

tightty with your finger. Ifyou don't feal a strong

EGR DELAY SOLENOID

T
STARTER
RELAY

1GRITION

MANIFOLD
WVACLILM

EGR
CONTROL
VALVE

WACLILIM
SIGNAL
TO VALVE

EGR vaive /s the heart of the complex
EGR It should ba chacked first

if & probiem i3 suspeched In sysiem.

suction, Iha valve or vacuum hose is probably
bad.

4. Check the hose for splits. Make
sure it's connected tightly to the vacuum porn
on the engine. Then pull the valve off the hase
and, with engine running, cover the end of the
hosa with paper. If the pull isn't strong, the hose
is probably clogged. Replace il. I hose is okay,
replace the valve,

5. The PCY filter is an sssential part
of the whole system. Mosl cars have the
filter positionad on the carburelor air cleanar,
Check 1o see that the filter is clean, If not,
raplace i

Some AMC and Chrysler engines have the
PCV fikker in the oil-filler cap and crankcase-
inlet breather. respectively. Rinse these pans
in solvent and allow them Lo air-dry,

How fo lest & damper valve
When you start a cold engine, 1he damper
valve In the snout of the thermostatic air clean-
ar |s supposed to close and allow air entering
Ihecnmm:lnb-aprmmm Prahaated air
o maintain good cold-enging
dnmabﬂhyr while parmilting the leaner carbure-
tor and choke calibrations called for by amis-
slons standards. As the engine wamms up,
raducing the naad for preheated air, the damp-

o valve is supposed 1o open,

If something goes wrong with the thermo-
slatic air-cleanar lemparatura sensor of vacl-
tPlease furm Io page 151)
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Know how to fin i, ..o tune b, 00 service .. .10
ll.etp it runming right, The TOTAL SERVICE MAMN-
B UAL for your car will show vou how 10 do everything
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YOURCAR

BETTER PERFORMANCE...CREATER ECONOMY...LONGER LIFE

Over the past ten years, CAR CARE
programs co-sponsored by Auto-
motive Parts & Accessories Associa-
tion and POPULAR MECHANICS have
increased the awareness of and pro-
vided the fundamentals of car care
to millions of car owners,

CAR CARE programs run the range
from newspaper inserts, Car Clinics,
energy conservation, product sale
promotions to retailer customer
service training and the exciting and
innovative TV series, CAR CARE CEN-
TRAL All designed to help you
care for and enjoy your
automobile.

In doing s0, car owners have become
aware of the auto products, tools and
equipment that ease maintenance
and help keep cars running effi-
ciently and looking like new:

Many knowledgeable people
predicted that advances in auto
mobile technology would outpace
the skills of car owners and force
them to turm to “specialists” for
repairs. Well, it hasn't turned out
that way!

You, the auto do-it-yourselfer have
been meeting the challenge. In fact,
MORE CAR OWNERS THAN EVER ARE
DOING THEIR OWN MAINTENANCE
AND REPAIR...OVER 40,000,000
STRONG. You're in real good
company.

As rapid changes in technology
occur, the APAA and PM Car Care
programs will help you stay on top
of the latest developments. Always
keeping in mind:

A WELL-MAINTAINED CAR SERVES YOU
BETTER...IN PERFORMANCE, SAFETY AND

ECONOMY.
Joseph B. Mittelman,

Chairman
Automotive Parts &
Acrcessories AssoCation

A ..l
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CAR CARE CENTRAL

AWARD WINNING TV SERIES!
SECOND BIG YEAR!
DEDICATED TO YOU...THE CAR OWNER.

CAR CARE CENTRAL Is designed for all car owners who want better
performance and longer life for their cars.

Produced under the auspices of the AUTOMOTIVE PARTS AND AC
CESSORIES ASSOCIATION, this series is the premier automotive do-
itvourself program on television Because of the enthusiastic
response to this first-ofits-kind program, CAR CARE CENTRAL has
been renawed for 1982 and will run nationally for 26 weeks

PRACTICAL, SHOW-AND-TELL Each show features specific main-
tenance and repair jobs, as well a5 useful driving tips. Guides you
to the parts and tools needed to do the job right. And, for those
procedures you Jdon't tackle yourself, vou'll recelve the informa:
tion to ensure chat the work is done properly and economically.

Youll akso be entertaned by lively interviews with celebrities
who show ther active interest in cars. You'll be surprised to learn
that some of their car care technigues are as unigque and unusual
as the roles they play and the cars they own.

Technical assistance for CAR CAR CENTRAL has been provided by
POPULAR MECHANICS. PM-prepared brochures give step-by.step
instructions covering each week's features.

DON'T MISS THIS EXCITING AND INFORMATIVE SHOW!

See your loca participating Retaller for details and check wour
newspaper for time and channel,

TV STATION LISTINGS
ALABAMA RLINOIS SOUTH DAKOTA
Dothan WoR  Champuige Kirksville KTV0  SourFals  KEOM
ARMANSAS m wotr NEVADA Memphis WY
FL. Smith RN Lswgas WS TEXAS
CALIFORNIA INDIANA NEW MEXICO Dallas-Ft. Worth  KTIA
thicpReading must  EhartSoumn Albuguergue . Ngsw B PSD (T
106 Angeles KT Bend WHEE Houston RNTY
SHTAMENTD FIL. Wayne WEFT  NEW YORN VIRGINIA
SRR LT Iﬂ# WHME @nghamion  WEGL NorFolk
Oakand  HmeW  KOKOmO  WAFl NORTM CAROLINA jowport ews wTVE
$38 Karhaey- o tharotte "0 wasHINGTON
&’ﬁ.’é“ mm KoY % KD Poirt- SeattieTacoma  KOPQ
Santa Rosd NFY  Oftumea Ko Salem WTH Hﬂm i
Dosonvile  WANS  Padurah-(age olumbus  WSE)  WISCONSIN
Miami-Ft Girardea- WY  CreenBy WM
Lauderdale WO Hamsburg  WDBO
Ortando-Daytona MARYLAND Odahoma City WGMC  Casper RCWY
Beach m Battimone WAL QRECOM KTHM
Pensacota Salisbury WHDT yamatn Falls KO
et wiog MASSACHUSETTS  Medfod Nos!
R Boston PO pENNSYLVANIA
i P e o
Btk Crest  wwma | oewha
Lansing

Additional stations sill be added. Consult Hstings for day and time.
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THROTTLE PLATE

Stalilng In 8 car with GM's Throttie Body Infection system could be
caused by Insufficlent fuel pressure. To check I, remove the fuel
e at the Inlet and attach a pressure lester.

(Continued trom page 148)
um motor and the dampar valve fails to close or open, stalling or rough
idiing results. Check the operation of the valve as follows.

1. if the engine stalls or idies roughly when cold, remove
the duct over the sir-cleaner snout, If there is cne, 80 you
can observe the valve. [ you have trouble seaing the valve, hold a
mirror &l the snout opening as you shine a flashlight into the open-
ing.
2. Start the engine, which should be cold. The valve should
closa. It itdoasn’, wm off the engine and pull the vacuum hosa from the
wvacuum malor, which is on top of the snoul. Then, connect a handheld
vacuum pump to the ¥acuum maotor, Apply at leas! 7 in. Hg of vacuum,
(You may, instead, pufl the vacuum hose from its place on the air
cleaner and connect the vacuum pump to the end of the hosea.)

3. i the vaive closas, the sensor inside the air cleaner is
bad. Replace it If the valve doesn't close, the vacuum molor s bad.
Reaplace Iit.

4. If tha engine stails or idies roughly when warm, check
the valve In the same way, but with the engine warm. If tha
valve Is not open, the sensor is probably shol. Replace it

What you should know about EGR

The EGR valve is thought to cause more stalling and rough-idiing
problems whef the engine is cold than any other emission-control com-
ponent, After it was introduced in the early seventies and for a few years
tharaafier, it probably did. Now, however, tha EGR system has beon
perfactad and it causes no greater or lesser amount of stalls and rough
idling than other components.

The purpose of the EGR system Is to diver a portion of engine
exhaust gases back into the cylindars 1o lower high combustion tem-
peralures that produce too much nitrogen oxide (NOx). The valve also
prevents delonation. Eliminating it can ruin an engine. When the engine
is cold, the EGR system is nof supposed to opecate. If it did, the engine
would stall or idle badly. Il oparates primarily whean an engine is warm
and at part throltle—when conditions are ripe for NOx production and
detonation.

Yet when the engine is cold, EGR valves cause the most problams. A
leaking valve lets exhausl gases seep into the cylinders when they
aren’t supposed to be there. Gases lean out the fuel mixture and can
stall an idling engine or, at best, cause rough idie,

{Pigase fum lo page 152]

NOW
DO-IT-YOURSELF POLYS
GET A GREAT NAME...

Guaronieed 1o Outias! the Leading
Appied Polymer Secion!

AR IMNCR SR ] Wl e,

[T PP

AGFLOZAPT] 473mL

AIID AGREAT PRICE.

For 43 years, RALLY® has meant oufstanding
pedomance at an outstanding price. New RALLY
Poly Seqlant gives you even more value.

New RALLY cleans, shines, protects in one easy
opplication and is guaranteed o outiast the leading
dealer-applied poly. Yet It costs only aboul as much
G5 0 premium cor wo,

And with the special $2 rebate at participating
retailers, this professional quality protection is even
more cffordable

Try new RALLY Poly Sealant
from Du Pont. Liquid or paste.

A greal poly at a greal price
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Whenacarneedsa So before you spend plate and more.
tune-up, the symptoms  $60 or so on a tune-up, Gumout Liquid and
are much like those of  try Gumout. Gumout Jet Spray—together
a dirty fuel system: Licuid in the gastank  they help engines run

Hard to start, rough
nmning, stalling, loss
of power.

smooth. Help save gas,
too. So when your car
starts acting like it
needs a wune-up, try
Gumout first, It might
just save you a bundle.

cleans deep into carbs,
down into manifolds,
keeps valves clean,
too. And Gumout Jet
Spray cleans linkages,
carb throat, throttle

GUMOUT.
THE BETWEEN
TUNEUPS TUNEUR

(AR
Las
ENPAY ©hEEsa
vl

Gurnout is a division of the @ Company
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{Congrwed from page 151)

Depanding on the engine, an EGR syslam
may be very simple or vary complex. All sys-
lems have an EGR valve (there are different
types) and vacuum hosas, and may have one
or all of the following components: a coolant-
temperature control switch, vacuum reservair,
vacuum ampiifier and vacuum delay switch,

Procedures for checking mosl syslems are
lengthy, preventing us from giving how-o
datails. However, the weakest link in the sys-

| tam is tha EGR valve.

_T-'ILH-. —
- —__‘\}:/’f-

E:-:HAU
MANIFOLD

VACLUM
SOURGE

EFE
BUTTERFLY
VALVE AND
ACTUATOR

EXHAUST
BIPE

I a stuck EFE valve doesn't loosen siter
lubricant Iz applied, replace the vaive.

To check the valva itself as a potential cause
of rough idle, reach under it whila the engine is
idling and push its diaphragm up until the vale
opens and the angine idle becomes rougher
yel, or the enging dies. Wear a glove lo prolect
your hand,

If no change is noled, the valve may be leak-
ing, causing the rough idle. If you should find
that the valve is faulty, it will have lo ba
replaced.

i your engine delonates sevarsly under
light-throtile acceleration, the EGR valve may
have & broken diaphragm thal prevants it from
opening, or the valve itself or the passages lo il
may be clogged. This condition mus! be cor-
rected before it leads to serious intemnal engine
damags.

Betore you condemn the EGR valve, howay-
ef, make sure il gels & supply of vacuum at
2,000 rpm with the angina warm, and inspect
axhaust-gas passages in the valve and intake
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ROUGH

IDLE

VACUUK DIAPHRAGM

Vatium
FuMe

Aitach & vacuum pump (o check out a
diaphragm on the air-cleaner shorkel,

~—

manifold to ba sure they'ra not restricting the
flow of gas to the vahe.

EFE and MHCV

EFE valves are uvsed primarily by GM on
some models with V& engines, such as the X-
bod?m{l:numﬂ Omega. Phoanix and Sky-

‘!ha EFE valve sarves the same purpose as
tha manifold heat-control valve on other cars—
it provides instant heat 1o the engine induction
syslem for rapid fuel vaporization and good
cold-angine operation.

Linlike a manifold-heat-control vaive, operat-
ed by a thermostatic spring in the axhaust man-
ificid that contracts and expands according 1o
engine heat, the EFE valve is controlled by a
tharmal vacuum switch (TV'S) that passes vac-
uum o the valve when the angine is cold. Vac-
uum closas the valve, allowing heal to concen-
trate where it assists fuel 1o vaporize. When the
engine warms, the pull of vacuum is released
and the valve opens. The much-more-common
manifold-heal-control valve serves the same
purpose. lts thermostatic spring holds it closed.
Exhaust heal opens il as the engine warms,

From this description il may seem cbvious
that a malfunctioning EFE valve or manifold-
haat-contral valve could make an angine stall
or idla roughly only when the engine is cold. But
obvious isn't always accurate,

Damaged EFE and manifold-heat-control
valves that stick in the closed position pesmit
good cold-engine operation. However, the
engine will stall or idle roughly when it causes
excassive haat o be concentrated on fuel.
instead of vaporizing normally, fuel will practi-
cally evaporate.

To check & GM EFE valve, do this:

1. Ses that the sngine Is cold and
locate the EFE valve.

2. Start the engine and watch the
walve. You should ses the actuator link baing
pulled into the diaphragm housing. This action
cioses the valva,

3. H this dossn't happan, shut off the
engine, remove the hose from the
valve and apply st least B in. Mg of vac-

uum to the valve with a hand vacuum
pump. [l the linkage coesn't move, apply &
manifipld-heat-control-valve lubricant. I it stil
doesn’t work after a shot of lube, replace the
valve.

To check the manifold-heat-control valve—if
you're in the majarity, your engine has one—
do this:

1. See that the engine Is cold.

2. Find the walve counterwelght
under the exhaust manifold. Try o move .

3. H the valve s stuck, apply manl-
fold-heat-control-valve lubricant to
the counterweight plvot point and tap
tha counterweight ghtly with a pias-
tic-headed hammer. Try moving the coun-
tarweigh! again.

Unless you've neglecied valve maintenance
for a long time, the valve should loosen. If it
doesn't, you may have 1o rémove the manifold
and replace the valve. Once the valve is free to
operale, start the engine and walch the coun-
lerweight as the angine warms. It shouldn’t flop
opan instantly, bul should open gradually as
the engine warms.

How to control a
carburetor vacuum leak

In seeking a reason for a modem engine
stalling or idiing roughly, don't overiook some
old standbys, one of which is a vacuum leak. A
key spot whare a leak may develop is at the
carburetorintake manifold joint.

To keep a leak from ceveloping here (or to
get rid of one that has developed). periodically
tighten carburelor mountng bolts. Also, tighten
all carburetor assembly screws. You can verify
whether the joint is sealed by following this pro-
cadurs:

1. Connect a tachometer.

2. Start tha sngins.

3. Eject SAE 30-weight sngine oil
from & squirt-typs oll can around the
base of the carburetor. If the tachometer
needls rises, indicating an increase in engine
speed, oll has been sucked into an empty
space, sealing it momentarily. A vacuurn leak

(Pease him to page 155)
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om Michelin.
Michelin, the leader in
radial lire technology. has
achieved another innovative
tire breakthrough — the high
performance TRX,

The TRX is the result ol
years of Michelin research,

We took a fresh look at the tire
and wheel and redesigned both
unlil they were quile literally
made for each other. And then
after extensive tesling on our proyv-
ing grounds, the TRX proved itsell
on the Grand Prix circuit.

A completely new concepl in
radials far passenger cars, the
TRX provides exiraordinary cor-
nering and braking, exceptional
lraction on wel and dry roads, and
the ultimate in driving comlorl,

Michelin radials have always
set the standard for perlormance
and consisten! qualily. With the
TRX, this tradition conlinues.

See your authorized Michelin
dealer. Whatever you drive,
he has a Michelin "X’ radial
lor you.

We put America on radials.
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exists, If tightening bolls doesn’t fix the prob-
temn, replacing the carburetor-base gasket
may.

Testing fuel-injection delivery

‘Stalling or rough idling of a gasoline engine
with a fuel-injection system will usually resull
when one injector fails. This can alzso occur if
ample fuel pressure is not delivered to the
injectors. This lack of pressure can result from
8 weak fual-delivery pump, partially clogged
+;;| filter of a restriction in the fuel-delivery
line.

Without proper equipment, the removal,
testing and overhauling of injeclors ks difficult,
but checking fuel delivery isn't. Using a typical

A PCV valve that wonY rattle when you
shake it Is shot and should be replaced,

throttle-body-injection (TBI) system as an
example, here's how o do it

1. Blead pressure from the injection
system. You do it by remaving the fuel-pump
fusa from the fuse panel and cranking the
engine for about 30 seconds,

2. Broak the fusl-line connection at
the fuel inlet.

3. Using a tes, install a fuel-pump
pressure tester In the fuel-line con:
nection point.

4. Crank the engina. The pressure tester
shoutld record the fuel pressure specified by
the manutacturer. For axample, the new Pon-
tiac 2.5-liter TBI engine requires &l least 9
pounds per squara inch (p.s.L). Il doesn't get
this much, nol anough hual will reach the injec-
1ors.
Caution: Gasoling will probably drip when
the fuel line is disconnectad. Try to collectitina
container or absorb it in a rag. Il's wise lo keep
a lire extinguisher handy whan you do this. You
shouid have one for your shop in any case.

It you do collect any spilled fusl with a
rag or paper lowels, don't leave them lying
amound, Not only are such rags dangerous,
but fumes of evaporating gasoline are highly
enplosive. Obwviously, don'l smoke while
you'ra doing this and keep the work area
well ventilated, ™

Al cily speeds
exhaus! gases lravel
in ecanomical
reverse-llow paliern

Al highway
speeds, gases
automatically
bypazs baffles,
cul backpressure
lor mazymum fuel
efliciency

“Tough? You het!
Blue Poly protects like no
could”

S @

Three times
Waorld Driving Chamgion

;."1:' -

‘:?\:b- o

Blue Poly..The one-stepspoly Sealant
with the two-year guarantee!
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“Why Is My
Mileage

Solousy?"|

Noarfr any malfunction thal causes poor
engine performance will result In poor
fuel economy. However, thete are also some
reasons for pood luel economy that are not
relaled o engine problems. The foliowing
potential causes include both engine malfunc-
tions and other problems:

B Poor driving technique.

B Leaking vacuum hoses.

B Underinflated tires.

B Dragging brakes,

B Imemal or external carpuretor fuel leak-
age.

B Incorrect idie adjustment.

iv's in your hands

A car thal is mechanically perfect will still
consume more fuel than it should because of
bad habitg on the part of the driver. Since there
is no subslitute for the sensible handiing of a
vehicle, hera are soma of the things that drivers
should keap aware of in their daily travels if
they don't want lo waste gasolina:
B Drive smoothly, avoiding fast starts and
sudden stops.
B Anticipate traffic-light movement and traffic
blockages by coasting lo them so that your car
Is still moving when you receive a "go” signal.
In other words, try 10 avoid stopping, if possi-
ble. You will use 20 percant less fuel by accel-
erating back (o cruising spasd from aslow as 5
mph rather than from a full stop,
B As you cruise al highway speed, Iry 1o keep
that spesd constanl. Varying your speed by as
litthe as 5 mph {for example, from 55 1o 60, back

1o 55, up 1o 60 and so forth) can increase fusl
consumption by 1.3 miles per galion.

B Stear smoothly around the slower-moving
vehicles rather than running up to them, brak-
ing and then acceleralirg around them. Every
time you hit that accelerator pedal unnecessar-
Ihy, you wm;qs.

B Try to avoid hitting your brake pedal to slow
down, If you're traveling too fast on a lavel
road, take your foot off the gas padal and let the
engine "brake” the car [0 the desired speed.
B When you're tooling along al highway
speed, keep the windows closed 10 reduce the
alr resistance on the vehicle. Open the vents o
draw in fragh air or tum on the aircondition-

ar.
B I you are stuck in a traffic jam or hava 1o
walt in the car for a bength of tima for any other
reason, wm off the angine. How often have you

seen a line of cars with thedr engines running
whila wailing many minutes for a long freight
train 1o chear & crossing or for & drawbridge o
open and ciosa? Each engine |5 consuming a
pint of gas every five minules,

B Don't lat a car enging warm up befora you
drive off. Start il up and proceed io drive at low
spaad immediataly. Not cnly will you be using
gas thal would otherwise be wasled if the
angine wara maraly kdling, but you aiso will ba
warming up the engine faster than would hap-
pen if the car were standing still.

B Anticipate all hills and gradually accelarate
your car to the speed you will need to negotiate
them bafore getting 1o them,

B Don’t top off a gas tank to the point whare
the tuel fills the filler neck. The chances ane
good that some fuel will be spilled from the

{Piease tun to oage 158)

SEVERAL TROUBLE SPOTS YOUR YACUUM GAUGE CAN IDENTIFY

Low, steady reading Low, sleady

reading Fluctuation 2fo 6in. A fluctuation from Drifting around nor- High, steady resding
ol § In. shows vacu- st 10 In. Indicates below normal is bad normal to 5 In. Is 8 mal is an Incorrectly Indicates that the
um loss In system.  timing Is Incorrect.  breaker points. feaky head gaskel. luned carbureior. choke Is stuck.
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Mabul 1. that s just what your ol could be Mobil 1 saves gas compared to conventional alls, helps
When it comes to lubnecation, ardinany ol can’t come get you started oven down atl 35%F below gnd lakes you

close to Mobil 1 25,000 miles (or one year whichever coames first)
Mobil 1's umgque molecular structure is the reason it between il changes

lubrncates better and helps protect engine parts beller S0l its nething but the bes! for your car change tc

agamst friction and wear than conventional ol Mobil 1 You can | buy a better oil at any number

=0 engines slay cleaner, run smoother and las! longed Mobil 1. The oil that SHWSYDIJQGS.W more.

If everything you put intoyour carhas
tobe No.l,we've got your number.
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(Continued from page 156)
tank. This i especially true in hot weather,
sinca heal causes gasoling 1o expand.

How to find a
feaking vacuum hose

A vacuum leak can affect acceleration,
causa an engine 1o lose power and rasult in

P OOR

misfiring. These conditions, n turn, could lead
1o a reduction in fuel sconomy. An engine that
has a vacuum leak will tand 1o idle roughly.
The modern engine has a number of hoses
that control the operation of vacuum-operated
components. Among these components are
the brake power booster, distibutor spark

“But Blue
still present up to

fifty wash
Thres limes

BLUE POLY.

POLY

“Look! After just two car washes,
Armor All'was nearly washed off.”

ARMOR ALL"

Unretouchied phatogrash. Redoits conhirmed by independent (aboratory 1est

Poly was

World Driving Champion

PROTEGTANT

Seals in the beauty. Seals out the elements.
*Registered Trademark Foremost-McKesson, Ing.,

FUEL

ECONOMY

advance, choke vacuum break, EGR valve,
PCV valve and EEC canister.

I a hose should spiit or bacome disconnect-
ed, you may hear a loud hissing sound when
you raise the hood and et the engine run at
idle. This is an indication that vacuum is being
lost.

However, & lack of hissing doesn'l mean that
there is no vacuum loss. It just may mean that
you can't hear it, Therefore, 10 be assured that
thers is, indead, no loss of engine vacuum,
examine the hoses for splits, kinks and loose
connections. Replace all damaged hoses.
Then connect a vacuum gauge to a source of
vacuum, such a5 a vacuum port on the anging
of a por at the base of the carburetor.

I you can't find a vacuum por, disconnedst
the vacuum hose at the brake powar booster
and tap a vacuum gauge into the hose through
the use of an adapler, but first make cerain
that the hose Is In good condition.

Start the engine and lat it idle. A sound
engine will provide 15 to 22 in. Hg of vacuum,
However, allitude can affect this reading. A
vacuum gauge will record 1 to 2 in, Hg lower
wacyum for every 1,000 fest you are above sea
lavel.

I the vacuum gauge holds steady at about 5
in. Hg. it means that there is a disconnected or
leaking vacuum hose, a ieaking vacuum dia-
phragm in one of the vacuum-operated com-
ponents named above, or a loss of vacuum
coming from the carburetor-intake manifold
area. Check the hoses again and test the car-
burstorintake manifold junction as axplained
in Part 2.

To eg] the vanous vacuum-operated com-
ponents for leaks, close off the hose leading to
sach componant by squaazing it with a npedia-
nose pliars while the engine is idling. If the idle
smooths oul of changas when you squeaza
the hose, the t that the hose (s
atiached to (or the hose itself) is leaking vacu-
um.

Tire inflation basics

The following tips may help you get better
gas milsage:

1. Check your alr pressure =t lsast
once a month. A typical tire will lose up 10
one pound of air during that time. Although this
lsn't critical, the monthly examination can
uncover a slow leak that cant be datactad by
gye until a tire, especially a radial, s almost flal.
The underinflation causes a loss In fuel econ-

as well as abnormal tire wear,

Fellow your tire manufacturers
infiation recommendation. The air pras-
sure recommanded by the car manufacturer in
your car's owners manual may not provide the
best fuel economy. If you have replaced the
original tires with malric-size radials, infiale
hem to & higher pressure than what the car
manufaciurer recommends for conventional-
size radials.

Malric-size radials are designed to handie
pressuras up o 35 pounds. Using medmum air
pressure reduces rofling resistance which, in
tum, Improves gas mileage. According to the

158  POPULAR MECHANICS
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Firestona Tire and Rubber Co., 510 10 percant
of the fuel consumed by an engine s used 1o
overcome the rolling resistance presented by
fires. Increasing air pressure will, however,
increasa ride harshnass.

How much air prassure should your tires
hold—whather metric-size or otherwlse—io
oblain the best fusl economy? Certainly it
should not be less than that ecommeanded by
the car manufacturer, Usually il should be at
laast three or four pounds more as long as you
don't exceed the maxmum pressure the tire is
designed 1o hold, This specilication is printed
on the tire sidewall. With metric-size tires,
theralore, you can use an inflation prassure of
up to 35 pounds if the maximum air-pressura
specification embossed on the tire says so.

3. Don't chack for tire pressurs by
using a service-station gauge. Gel your
OWN Qauge 10 ensure grealar BCCUracy.

4, Check pressurs when tirea are
cold. The best time is firs thing in the moming
before driving the car,

If & tira neads additional air, drive 1o a senice
station and add the difference batwean your
gauge reading and the recommended pres-

incorrectly that's satu-
rated will keep the inlst neadle off it soal,
leaking gas into engine at idie,

sure, after laking a reading al the service sta-
tion. For instance, if your lire gauge reading at
home is 26 pounds and the recommended
préssure |s 32 pounds, you should add 6
pounds al tha stathon. But supposs the reading
&1 the siation is 28 pounds. Then, inflate tires 1o
34 pounds to get the comect differantial.

8. Don't blsed air pressura in winter.
Lowering tire pressure below recommended
levels in winter doas not improve traction—Iit
only increases fuel consumption and leads to
rapld read wear.

P OOR FUEL

Note: As cold weather sets in, keep in mind
thal tires lose one pound of alr for every 107
drop in lemperature. Checking lire pressurs on
a more frequent basis in the fall and winier s
sound practice. Once a waek 1sn'l lod olten.

In summea:, maintaining recommended air
prassure helps lo insure that tires won't over-

ECONOMY

heat. Dropping pressure 0 an attempt o pre-
vant overheating does just the opposite,

Checking brake drag

It your brake pads or shoas drag on the
rotors or drums, fuel economy will sulfer. To
{Pigase lum fo page 161)
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PURGE WALWVE
IVAPDRS TD ™~
CARBURETOR)

The charcoal canister
is the heart of the

{Continued from page 158)

check for brake drag, simply raise the car on
jackstands, Lift the front end firsl, with the
transmission in PARK (Butomatic transmissions)
or REVERSE {manuals). Use a hydraulic jack and
litt only on a siructural member recommaeanded
by the manufacturer as a lift poinl. Place the
jackstands in the recommeanded positions. Be
sure to lower the car carefully onto the
stands.

Spin aach of the front wheels. They should
spin freely. I they don't, the brake pads may be
dragging. A common causa of disc-braka-pad
drag is a caliper thatl is corroded internally,
causing its pision io stick in the applied posi-
tion., Such a cafiper must be replaced or
rabuilt,

Sources of carburstor leakage

Carburetors can develop both internal and
extemnal fuel-leakage problems, elther of which
can resull in a significant loss of fuel economy.
External leaks are evidenced by unusually
clean spots on the intake manifold. Sometimes
it may only be tha fugl-inief line that is laaking.
Other leaks may be the result of faulty foal-
bowl gaskels or porous or cracked carbunator
castings. Try tightening the floal-bowl screws
belore you pull the carburetor off the car,

Internal leaks can be caused by porous casi-
ings, defective power valves, leaking fioat
check valves or faulty accelarator-pump checi
valves. Soma internal leaks, like porous cast-
Ings of leaking float-check wvalves, are most
gvident when the car is first shul off. Thay
cause the engine to fiood and make it difficult to
start for the first 15 or 20 minutes. after il has
been shul off. Other internal leaks, ke faulty
accalerator-pump check valves or defective
power valves, may occur only when the engineg
I5 running. They can be delectad by tha rough
idle and high emissions that they causs.

Inefficient idle

If either the Idle-mixture adjustment or the
Idie speed is incorrect, fuel economy can suf-
fer, sometimes much more than you wolld
think. For examplae, if tha throttie plates ara
opened wider 1o compensate for & richer idie

TOFUEL

BOTTOM OF
CANISETER

VAPORE FROM
CARBURETOR BOWL

FILTER

mixtuee, fuel economy will suller, If e malad-
|ustment is considerable, the carburetor may
begin pulling fuel from its main metering circuit
whike the engine |5 idiing. This can cause sig-
nificant loas of fusl aconomy.

When adjusting eithe” idle spesed or idie mix-
fure, the other musl be adjusted as waell,
becausa changes in throtiie-plate opening (idle
spaad) change the mixture as wall. The oppo-
she is also true. So, once you've adjusted the
miixture, check the idle speed again, And If you
adjust tha speed, check the mixture. Mixture is
pasiest 10 adjust with an emissions analyzer,
but these machines are prohibitively expen-
sive, The propane enrichment 5 an optional,
accapiable method ol mixture adjustment
Don't try o adjust idle mixiure by ear or with a
lachometer,

Other causes of
poor fuel aconomy

Hare are some of the other things that will
make an engine burn more fuel:

W A malfunction in tha ignition systam that
leads to misfiring. (Secions 1 and 10}

B A sluck of incorrectly adjusted choke. (Sec-
tion 1)

B A clogged carburedor air cleaner,

B Wom or damagad internal angine parts,
particularly valve-train components. (Section
4)

B A restricted exhaust system, (Section 4)
B Incorrect spark of cam timing. (Section 6)

One other item that might be the cause of
excessive fusl consumplion s the carburetor
flioat.

Carb floats can be made out of hollow metal,
hollow plastic or solid plastic. A mare pinhole
punched into a hollow float will cause it 1o sink,
aflowing fuel to fiood tha bowl, A solid oal can,
in lime, become 50 saturated with fuel that this
would cause It 1o sink also.

In sither casa, you'll be using more fuel than
Is necessary and your everage mileage figure
will suffer as a result.

A carburetor foal could also infroduce a
problem if it has bean bant and saated al tha
wraong angle. ™
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“Why Doesn’t My Ingine
Have Any Get- Up

I your engine doasn't seem lo accalerale the
car as it once did, or if it somatimas fesls

like it can barely maintain speed on an incline,
you may have an engine problem thal is caus-
ing & lack of power, Many of the angine perfor-
manca problems already discussed can cause
& lack of power. 50 can all of the foflowing:
B A restriction in the exhaus! system.
B A misaligned alectronic-ignition  trigger
whaal,
B Low engine compression.
B A dafective spark advance mechanism,

Uncovering a restricted
exhaust system

1 Warm up the engine to normal
nputl!nl temperature.

. Connect a vacuum gauge (see
hnﬁnn 3] and tachometer. The ground
lead of the tachometer, which s usually black
in color, connects o a clean ground on the
engina, and the other lead (usually red) con-
nects to the primary wire contact on the ignition
coil which, in most cars, is the nagative termi-
nal.

Important: If you are connecting a tachoma-
ter to 8 GM HEI distributor, attach the red laad
of the tachomaler to the terminal marked Tack.
You will probably have to use an adapter,
which s connected to the lerminal. The
tachometer lead is then connacted 10 the bars-
wire end of the adapter,

3. Start the engine and run it at idle.
Then. accelarate gradually 1o aboul 2,500 rpm.
 the vacuum gauges shows & steady reading
when the engine first starts, drops to 0 whan it
idias and rises slowly during acceleralion, sus-
pect an exhaust-system restriction. The re-
siriction can be In any number of places,
including the talipipe, catalytic converter, or
manilold heat control valve (see Section 2).

Realign a trigger wheal

Generally, electronic ignition systems other
than the GM HEI system have a trigger whesl
which (s rotated by the distributor shaft. As the
leeth of the trigger wheel align with the plckup
coil {or sensar), a surge of high voltage is trans-
mitted by the ignition codl to the distribulor cap,
where it's picked up by the rotor and directed to
sparkplugs.

Actually, “trigger wheel" is what AMC calls
the part, Ford calls it an armature and Chrysler
calls it a reluctor.

In any event, on Fords, the part is hald firmby
1o tha distributor shall by a small pin which fits
into a groove in the shaft. If the distributor has
bean worked on, the pin may not have baan
reinstalied properly or may have been lost and

=
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with the throttie held opan. The battery should be fully charged for paak cranking power.

not reinstalled at all. The trigger wheel may,
therefora, e out of line with the pickup. This
condition will cause a change In spark timing,
mistiring, especially al higher spaeds, and poor
power,

I the cause ol your problem hasn'l been
uncovanad and there has baen an inaxplicable
change of initial spark-advance timing, it may
be worth the effort to check the position of the
trigger whasl.

After you have removed the distribulor cap
and rotor, place two screwdrivers under the
irigger wheel. Work the wheal off the shah, but
be careful not to damage the teath or lose the
pin. If the pin is there.

Note: If you can’t movethe trigger wheal with
screwdrivers, use a smallgear puller to get it off
he shaf. Place a thick washer on top of the
distributor shaft. Then, place the puller so ils
turn screw rasts on the washer and its jaws grip
the inner shoulders of the trigger wheel. Tum

Ihe tum screw unlil the trigger wheel comes
iposa. Incidantally, you may not have to buy a
gear puller if you have a batlery cabla puller in
your toolkit. It works just as well.

Check the trigger wheel for damage. I It's
crackad or a looth Is broken, replace il

Mow, make sure the small roll pin is in its siot
in the distribulor shaft and press the trigger
wheel back firmly on the shalt, Make sure the
Irigger wheal s pushed down sacuraly, so the
teath align with pickup. No part of the roll pin
should extend either above or balow trigger
whaal,

Internal engine problems
Engine-comprassion testing is the besl math-
od at your disposal for determining if intermal
engine parts ame sealing properly. If compres-
slon is leaking pas! valves, pistons or a head
gasket, loss of engine power is one of several
(Plaase jurn fo page 164
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COMPARE
FEL-PRO
IMPORT
CAR
GASKET
SETS.

A Little More Money.
A Lot More Value.

Less expensive gaskel sels
most often contain only bare
basic parts—with quality to
match,

FEL-PRO SETSINCLUDE:

¢ Permalorque”
no-retorgue head gaskets

* Premium material valve stem
seals required for today's hot
running engines

* All the parts—no time wasted
looking for missing sealing
parts

¢ Plus time-saving installation
tips

Do the job right, do it once,

and do it fast—=buy where

Fel-Pro sealing

parts are sold.
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SECTIONA A LACK OF POWEHR

(Continued from page 162)

problems that can resull. Others are hard start-
ing. stalling, abnormally high fuel usage and
rough running.

Note: Since testing involves cranking the
engine repeatedly without having It star, be
sure the battery s fully charged; otherwise, the
battery may weaaken 1o tha point whesa crank-
ing is weak, and evoneous test resufts will
occur,

1. Warm up the engine to normal

Vecuum reading close fo
zero when the englne Is

oparating temperature.Then tum il off.

2, Remove the carburetor air clean-
or and all sparkpiugs. (Now is a good time
o look for worn or damaged plugs.)

Caution: Make sure sparkplug cables are
identified, so that when you reattach them to
the cylinders they serve. you don't swilch them
accidentally. Mismalching cables and cylin-
ders will cause the engine 1o misfire, which
may damage the ergine.

3. Ground the Ignition system to pre-
vent a spark from igniting fuel vapors
or battery gas. Innon-HEI systems, pull the
distributor-to-ignition coll high-tension cable
from the coll towar, attach one alligator clipof a
jumper wire 1o the metal terminal in the cable
boot and attach the other alligator clip of the
Jumper wire to a clean metal pan of the engine,
such as the allernator bracket.

To disable a GM HEI systam, disconnect the
wire attached to tha eat terminal in the distrib-
utor cap.

4. Install the end of the compressalon
gaugs firmly into the first sparkplug
port. The end of your gauge may be threaded,
50 It holds (lseif; or it may have a cone shape,
&0 you must hold i in place. In either event, the
end of the gauge mus! be tight in the sparkplug
port 1o keep compression from leaking.

Caution: i you have a screw-in compression
gauga. finger-tighten it. Donl use a wrench.
You may damage the sparkplug porl
threads.

§. Have someone In the car hold the
sccelerstor pedal to tha floor and
crank the engine for 10 seconds to
asaure four revolutions. Count needls
deflections or engne surges, leaving the
gauge in place for the same number of deflec-
thions per cylinder. Racord the reading. Repeal
this procedure for each of the other cylinders
and record the readngs.

6. Study resuits in relation to minl-
mum and maximum compression
readings given by the manufacturer in ser-
vice lterature. If specifications aren’t availabla,
usa the following criteria:

Readings no less than 80 pounds per square
inch (p.5.1.) from each cylinder are ganerally
accaptable, as long as the highest and lowes!
readings are within 70 percent of one another.
For example, if the highes! reading cylinder is
140 p.sl. and tha lowest & B8 p.s.l., with all
others faling within this range, the engine
shows marginally acceptabla compression.

If one cylindar, or mora than one, |s lower
than 90 p.s.i. or not within 70 percent of the
highest reading cylinder, or if two side-by-side
cylinders are 20 or more p.s.i. lower than the
others, an abnormal compression loss exists,
To establish the reason for il, inject about a
tablespoon of SAE 40-weight engine oil into
the weak cylinder through the sparkplug port
and retest. If tha new reading shows higher
compreasion than before, piston rings are
worm. If the new reading is much tha same as
the first reading, valves are sticking or burned,
or valve seals are worn. i two adjacent cylin-
ders stay 20 or more p.s.l. lower than the oth-
ers, the head gasket is blown,

If one cylindar, or more than one, shows a
reading 10 p.5.i. or mone above normal for the
anging, thare's probably a buildup of carbon in
the cylindar, Highar-than-normal comprassion
won'l cause lack ol power, bul we mention it
hera bacause a bulldup of carbon may be the
reason why your angine detonates. Treal the
angine with a carbon solvent. |t may prove an
affective, yel inexpansive way 10 alleviate a
spark-knock problem. If this fails, the cylinder
head may have to be removed 1o purge carbaon
from cylinders and ftrom around vabves,

(Flease W o page T6T)
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That meansif you want tiresfor
nIVE W"n vour ‘37 Packard, your 69 Peugeot, your
81 Pontiac, or your 4x4

pick-up, theresone

place where you 7 N

can find them all. LE

Andone place
& where their mileage

will be gucranteed.
You've probably heard a lot of Curplace A Secrs

milecage claims for highway tires. At Tireand Auto Center %ﬂmﬁ'ﬁﬁ.’? Srow

Sedrs, we gudarantee ours. Ora Searscatalog every 5000 miles. Free.
d\iou et one of Sears Best Road- It might seem as if we have a lot of
-Season Steel-Belted Radials, confidence in our tires. We do.

youa]sogeta@@ﬂﬂmﬂeteadwem In 1974 we ran a set of our Road-
oul warranly Onthe otherhand, iyou  Handlers for 40,000 miles—then tested
them against government
stcndards for new tires.
Even with all those miles
behind them, those Road-
| Handlers exceeded the
federal scfety standard for
new fires,

In fact, our stemdards
exceed Federal stcmdards
for every new tire we sell.

By the way, here's what
Secrs Limited Warranty on
Highway Tire Wecrout
covers For the number of

Sears has most every kind of tiro you need. Bven for antique cars, miles specified inthe fread
for pick-ups. and for foreign cars. wecrout warranty, Sedrs
getone of our low-priced Guardsman  will, upon return, replace the tire or give
Bias-ply tires, we'llstill give you arefund, charging a pro-rata charge
12,000 mile tread wecrout wanrranty.  for the miles received if wecorout occurs

The pointis, the mileageforbothis  ond is not caused by .

backed by a written warranty. failure to properly
There's a gocd redson we Car mcintain the fire.
warranty our mileage. There’s something

Itsthe way ourtirescre built Tough.  else thatsincluded atno .
That goes for every new highway  extra charge. 1,

tire we sell. And we sell just cbout Confidence.

every tire you could want.

You can count on

Sears

o Sanrs, Roshuck smd Co. 1982
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If you drive a car, you need these
Master Keys!

POPULAR MECHANICS MASTER KEYS TO CAR
CARE packet can help you out! In this handy packet
you can find your basic car repair needs in step-by-
step instructions, all shown on numbered sheets,
supplemented by photos and diagrams that show
what you'll see under the hood of your car as you go

through the repair and mainte-
nance procedures.

This handy packet can be kept very
conveniently in vour car. Referredto at a
moment’s notice! If your battery and cable
need checking yvou pull out folder number 11 and
find the answer. To repair a car dent. folder number 1
will show you how, Why isn't the air conditioner
keeping your car cool? Number 12 has the answer.
IT'S THAT SIMPLE!

This information packet will help keep your car in
top running order and will show you how to repair
your car if something does go wrong, especially on an
isolated road or highway. Just think how convenient
it will be and the money you can save.

PM’s Master Keys to CarCare  § 495
is available for

Send check or money order to: Popular Mechanics,
Box 1014, Radio City Station, New York, NY 1010].

For faster mail service add an extra $1.00
Pepular Mechanucs i n Publication of Hearst Magazities, & Divisen of The Hearst Corporation,
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S ECTION

LACK OF POWER

[Cantinued from page T64)
Spark-advance units

Most breaker-poinl and elactronic-ignition
distributors have two controds thal advance {or
retard) ignition timing to mest the changing
load demands on an engine. One of Ihess is a
vacuum-oparated component which i normal-
Iy located on the side of the distributor, The
other is a mechanical device, consisting of
weights and springs inside the distributor, that
takes over conirol whete the vacuum advance
leaves off. The condition of both units may be
checked with a timing light when you suspect
failure of aither is causing loss,

Check the vacuum advance as follows:

1. Alm the timing light at the timing
marks and run engine at 1,500 rpm.

2. Once the engine |s fully warm, pull
the vacuum hose from the vacuum-
advance housing and cover the end of
the hoss with your finger. There should
be a noticeable shifing of the liming mark in
relation to the indox pointar,

Nota, You should also feal a strondg pull from
the hose. If you don't, 8 bad or disconnected
hose is affecting operation.

3. Reattach the hose 10 The Yacuum-
advance housing. Tha timing mark should
refurn o where [t was before.

If you don't get this astion, replace the vac-
uum advance. The vacuum diaphragm in the
chamber has probably sprung & leak.

Mote: If there |s mare than one vacuum

TACH
TERMINAL /

advanca, consult a factory service manual,

To tesl the mechanical-advance unit, which
is referred 10 commonly as the centrifugal
advance, connect 8 lachometer, Slowly in-
crease engine speed to 2,500 rpm as you alm
the timing light at the timing marks.

You should see the timing marks begin to
advance smoothly somewhers between 1,800
and 2,500 rpm. Il action is sluggish, jerky or
doesn't occur, there is a mallunclion. Springs
that control the weights may have lost lension
or tha advance machanism may be sluck,

Other reasons for power loss

B Clogged carburetor-air-filter glement.

B Sticking choke plate, linkage {Section 1).
B Clogged fual filtar {Section 1).

B Damaged EGR valve (Section 2).

B Bad thermostatic alr cleaner (Section 2).
B Out-of-spec basic engine adjustments.

B Faulty PCV system {Section 2).

B Damaged distributor cap, rotor (Section 5).
B Worn sparkplugs (Section 5).

B Damaged, loose or disconnecied vacuum
hose (Section 3).

B Worn or bad distributor breaker points of &
conventional sgnition system.

B Worn distributor shaft.

B Weak ignition coil. |

Style and endineering joinctogather 1o create
the best_most authenlic component car
money can bay. Complele. affordable, and
easy torbuild, the 1937 Jaguar™ S5 100
reproductionmby Antigue & Classic

Automotive, ]m

* rgaae | R

ANTIQUE & CLASSIC AUTOMOTIVE.INC

1 B300 encloged Tor enmplete full-colar brochure

[ 815 0 enclosed for assembly mapaal (WW varsion)
1 520,00 pAciosed tor assembly mandal |ronl eaging vadgiani

11 am anterasied in & Tully assemblad mdadel
CHARGE MY CIMASTERCHARGE

IVEEA [TINERS CLUB  Account ¥

MAME =
ADORESE

oty
HOME PHONE |

Fave il Tull gy

W T Lar |I1|.||| 11’1' |“|1 B0
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W0 SONWIL DR . DEFT. PRM-SET
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S ECTION

he term “missing” s interpreted diferently
by different pecple, Generally, it means
that you fesl a steady pulsating or jerking feel-
ing as you increase speed up to about 35 mph,
of that you hear the axhaus! emitting a spifting
sound at low speed and idla. All of tha following
are polentia) causes:
B Excessively lean fuel mixture.
B Defactive electronic control module.
B Wom sparkpiug or sparkplugs.
B A corroded distributor cap or rotar.

Lsan fus! minlure

An axcassively lean fual mixiure will cause
an engine (o stumbie or miss upon accelera-
tion. This is due to the fact that lean mixiures
are nol always ignited by the sparkplug. A lean
mixture can be the result of a vacuum laak in
one ol tha hoses, in one of the emisaion com-
ponents, or batween the carburetor and intake
manifold or intake manifeld and cylinder haad,
The most commaon cause of lean fuel mixture is
a dirty carburetor. If dirt gets into the carbure-
tor's jets or main metering cincuit, fuel delivery
will be impeded and lean stumble will resuit.
The solution to a dify-carburetor problem is
althar a completa carburetor rebuild or replace-
meant.

Dafective electronic
control module

A defeclive electronic control module was
mentionad as one potential cause of no-start
problems. Perhaps It should be mentioned
again hare, because a defective module can
make itsell known in a variaty of ways, one of
which rnt;ﬂ'll be intermittent, stumbling acceler-

To perform a fuel-pump volume lesl, you
neod & graduated contalner fo cafch fuel.

ENCGCINE MISFIRES

“Whyls My [ngme Mlssmg'?

As wa menticned belore, control-module
failures are somewhal rafe nowadays, and
vary difficult to pinpoint, Changing controd mod-
ules should be a last resort, Try o eliminate all
other potential sources of engine problems.
GM has a procedure designed 10 2ero in on the
cause of misfire and provent the unnecessary
replacement of axpensive alectronlc compo-
nents. The GM method calls for an inspaction
and testing procedura as follows:

1. Examine vacuum hoses for splits,
kinks and looss connections.

2. Test 1o make sure thare is no vac-
uum leak at the carburetorintake
manifold area.

3. Examine ignition wires for cracks
and looss connections.

4; Warm up the engine and discon-
nect the vacuum hosas from the ther-
mostatic air cleaner sensor and from
the EQR valve, Seal he ends of both hosas.
You can use golf tees or peancil stubs, If this
clears up the miss, the EGR valve, the thermo-
static sensor or the air-cleanar vacuum motor
is defactive.

&. With the engine running, use Insu-
iated pliers to remove sparkplug ca-
bles, one ot a time, from sparkplugs.
Raconnact sach cable before removing anoth-
ar. Every ime a cable is removed, there should
be a drop In angine rpm.

@, if there is & drop in rpm for all cyi-
inders, then check the following areas
in sn effort to locate the trouble.

B VYirtually all carburetor systems and compo-
nents.

B Timing and choke adjustments.

B Al emission-control devices thal operate
on, or limit, engine vacuum.

B Electronic control module.

B Overall cylinder comprassion.

7. If there ia no drop in rpm when you
disconnact ona of the sparkpiug ca-

bles from a cylinder, do the following:
B Remove the sparkpiug and look for dam-
age, wear, incorrect gap and heavy deposits.
B Check sparkplug cables with an ohmme-
tar.

B Examing the distributor cap and rolor for
damage.

B Check for womn camshaft lobes, worn rock-
er arms, bent pushrods and broken valve
springs.

B Check the compression of thal paricular
cylindar.

Working on sparkplugs

If there's ona component which causes par-
formance problems most frequently, including
missing, it's the sparkplug. Even in this day of
enging computars and esolanc sensing de-
vices, sparkplugs haven't changed much in
one basic respect: If they fall, no amount of
"space-age” componantry placed on an en-
gine Is going to make thal engine run wall.

Thara's only one way 1o remove sparkplugs
for examination and cleaning {or replacing)—
and that's the right way. Any other mathod can
cause engine damags.

1. Belore removing cables from
sparkplugse, Identify sach cable In
20ME Wway 50 you can reattach it to its
propar cylinder. Incorrect reinstallation can
gher the engine firing order and damage
engine parts.

2. f naceasary, use a sparkplug-
cable removing tool to twist and pull
cabls boots from plugs. Your auto-pars
and accessories dealer can show you saveral
types. Soms car models have boots thal are
preformed into a handle. If you have one of
these, you won't need a lool, Grasp the boot
handie, twist and pull,

Caution: Don't pull on cables, You will dam-
age ham.

3. Bafore removing the sparkpiugs,
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Gabriel computer tuned s oh e e o i S o
254 shocks for the world  [BSssrrastteraies

out gaskets, fumn them approximately s of a

of small cars. b rom the fngar 35t costion. W phige use
only modarala registiance.

Damaged distributor
cap or rotor

As indicated in tha GM troubleshooting pro-
cedure just presented. a badly comoded or
cracked dislribulor cap or bumt rotor can causea
misfire.

Be particularly suspicious of cap and rotor
condition when you have just removed a sel of
badly worn sparkplugs. The extre voltage
required to fire the worn plugs will quickly cor-
rode the cap and rotor and may cause tracking
within the cap. Tracking s evidenced by thin
lines of carbon across the intarlor surface of the
cap. The spark voltage can easily be induced
lo lollow the track il there is something that
makas the cyclinder a litthe hard ta lire. Replace
any caps or rotors that show avidenca of poten-
tial problems.

To prevent hooking up the wires Incorrectly
wihin you're replacing a distributor cap, use the
tollowing procedure. Remove the old cap, but
keep the wiras attached to it. Install the new
cap on the distributor. Then, with the old cap

" & Road SCar real Neavy-oury albe. Bed Ryde: our Dest and 'N:I'I‘IBS oriented naxt to tha new cap. remove
a rle neavy-duty $hock FOr xtra CONtrot Striders, qustable 1o the wires one at a time from the old cap and
dniving preference. HUACke:s - give smiall cars 750 s extra install them at the corresponding positions on

SHOCKSA&STRUTS  tapacity Souts & Cartridges, for Maceherson-equinoed cars the new one. This should keep you from getting
™

blow dirt particles from sparkplug e’ D

ports to prevent them from falling into TOM OA ® Ao :
cylinders as plugs are removed. Use T Y -E*fwﬂffl U"{:[G‘-" cath \
Compresaed air, ¥ irs avallable, You can buy K_ OC mPUtET e jres ‘\e
compressed air in cans, one such product. R A '-Tm & S nes Yo at) 1S
called Dust-Off, is available in pholoand hobby | B9 T flatn on @ 'H ot 108 &51‘!‘-
shops. As a las! resorl, aim a siraw at the R N _..1(1»@:[' < u-l;'_“' it c0C
zplﬂarkp-lug ports and blow through it to dislodge -'.f}n1 5:.',‘,:-'110-.'- 2 -

. Los

T
- v ;_J

4. Using a ratchet wrench and sock-
&t, tum plugs counterclockwise to
loosen and remove them. The socket
musl fit plugs properly, or you may break a
plug. Most plugs nead a '#-in. hex sockat, but
some require a S%- or Th-in. size.

important: Remove plugs with the sngine
cold, If the enging is warm, plugs may bind and
ba more difficult 1o loosen,

5. As you take sach sparkpiug out of
the sngine, wrap a plece of masking
taps around it and write a number on
the tape that coincides with the cylin-
der number. If you reuse plugs, put them
g;ck into the cylinders from which you took

m.

If one or more plugs are wom, replace the
whola sel, However, il is okay 1o replace just
one damaged plug il the others ara fairly
new.

If all sparkplugs are in good condltion and S e St e
apparently sren’t causing the engine miss, .--jrm: G L,!_.h'.'.:._,?.
don’t reinstall them Immediately. As long as N0 §18 75 (kodd SEan Instal
they're out of the engine, you might as well laton not inclided Prices
clean and gap them firsL W Dfedie s Avadaoie
may vary at pDartidigaling .
WILIEES DHEr expines. , b8
May 31 1982
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SECTION

PINGCG A ND KNOCK

“Why Dloes My Engine

Sound likelt's

Going lo Self-Destruct?”

ing or spark knock is the rattling sound that

you hear during light lo madium accslera-
tion. s most noticeabla when the engine is
under heavy load, such as when you're going
uphill. The noisa is actually caused by a com-
bustion problem called detonation,

Datonation results whan two separats flame
fronts are astablished within the combustion
chamber. Each of these flame fronts produces
heat and, consequently, pressure. This pres-
sure and heal cause unburned fuel batween
the two flame fronts 1o ignite, Because the
buming gases dont have room to expand
gradually, a violent explosion takes place and
cauges the piston, connecting rod, and cylinder
biock to vibrate.

You hear the vibrations as pinging or spark
knock.

Datonation can be caused whan a second-
ary fiame front is ignited after spark ignition has
taken place. It can also resull when the mixture
is ignited by par ol the combustion chamber
belfore the spark occurs. When the secondary
igniton occurs before the spark, i is some-
times called preignition. The symptoms, how-
ever, are identical, and many of the causes are
overlapping.

The causss of detonation include:

B Excessively low fuel-octana number.

B Ignition iming too far advanced.

B Overheated engine.

B Incorrect sparkplug heat range.

B Crossfire through sparkplug cable induc-
tion.

J:rm deposits in the combustion cham-

Choosing the right fuel

Contrary o what you might belleve, low-
octane fuel produces more heat when it bumns
in the combustion chamber than high-octane
tusl. It's also easier 1o ignite. That's why & fuel
that is too low in oclane number can cause
detonation.

i your car was made o run on unleaded
gasoiine, you have your choice of regular or
premium unleaded. Some cars that once per-
formed satisfactorily on reguiar unieaded may
have accumulated enough carbon in tha com-
bustion chambars that they now have higher
cylindar pressures during combustion, Highar
cylinder pressure means more heal, and more
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PREIGNITION

IGNITED BY HOT DEPOSIT
Fuel mixture In cyllrder iz Ignited hr

FLAME FRONTS COLLIDE
Flame fronts of the buming mixtures

rece ftoward sach other and collide.

heal means detonation. Sometimes a switch lo
high-octane unleaded is all that's need to solve
such a problem. Thesa premium unleaded
fuels are avallable In a range of octane num-
E:ﬂr:. Shop around 1o find one that your enging

It you'ra driving a car with a high-compras-
gion engine (9.5 to 1 or above) that was
designed to run on premium lsaded gasoline,
you'll have o resort o other tactics. While
some of these angines will not detonate on
unieadad premium, they need a dose of lead 1o
protect the exhaust vaives, Thersfora, a mix-
lure of 75-parcent unteaded premium and 25-
percent leaded regular may be just right for
these cars. A mixture of 5050 should also be

REGULAR IGNITION SFARK

Sp.lrlrpluyﬂuﬂlgnnumplnnf

fuel mixture In the normal manner.

IGNITES REMAINING FI..IEL
Collislon causes remaining unburned fuel to

axplode, rather than 1o burn gradually.

fried. Use the one thal parforms best without
detonation.

Some reports suggest thal the mixiure of
thase two grades ol gasoline produces a fuel
with an octane number that is actually highar
than the octane number of eithar. This is pos-
sible bacause octane numbeérs are nol relaled
10 the chamical composition of the fuel, only to
its knock resistance,

With engines of ultrahigh comprassion (ovar
10.75 10 1), you'll definitely have 10 use aviation
gas or spacially lormulated racing fuel. The
other alternatives are water injection, a cam-
shaft designed to lowar dynamic cylinder pres-
sure or an engine modification to reduce com-
pression ratio. (Piease turn o page 174)
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SECTION 6.

PINC AND KNOCK

Adjusting ignition timing

About two milliseconds separate the ignition
of the fusl mixiure and complate combustion of
the fuel mixture.

Sparks across sparkpiug electrodes have 1o
arc early enough 1o assure this complete com-
bustion.

Il sparks occur oo late—thal is, liming is
ratarded—power is lost. On the other hand, it
timing {spark) occurs oo early—that is, liming
Is too far advancad—aextreme pressure from
trapped gases builds up before combustion is
completed,

This pressure causes the unburned portion
of the fuel mikiure 1o ignte and detonation
resuits.

Undoubtedly, proper liming adjustment is
imponant for all-around geod engine perfor-
mance.

However, changes in automotive technolo-
gy. primarily in electronic engine controls, are
calling for a diferent way 1o check this adjust-
menl. Many motiern enginas now have mag-
netic-timing-probe holes, so that iming can be
checked with special electonic timing equip-
ment. On practically all engines, though, you
can still use tha old-lashioned liming light.
Here's how:

1. Warm up the engine; then turn off
the ignition.

Z. Find the timing marks and the
index or reference pointer. If they don't
stand out, dab the liming mark that corre-
sponds to the correct amount of advance for
your engine and the index or reference point
with while paint. The location and significance
of the timing mark on your engine are provided
in the car owners manual, sarvice manual and/
or on the emission-contol label mounted
undar tha hood.

Note: at 0, you can usually figure oul
the calibration of each of the liming marks.

Magnetic timing probe hole allows timing
to be checked with speclal eguipment.

However, if you can't and you don't have a sar-
vice manual 1o guide you, ask the service man-
ager al a dealership thal sells your make of
Car.
3. To time practically all ignition

An Excifing New Concept in Engine Opfimizing...

THE PERFORMER" SERIES

-

o [ @202025

With the new Performer manifold series, Edelbrock found a way to

significantly im

ermarket carburetors, h

cnginncdpcwcr and performance. and be compatible with
ers. distributors and camshafts. The guesswork of

bolt-on parts selection is gone when you follow the ssimple guidelines in our
£ 1982 catalog. Performer series manifolds are for people who xre their

vehicles—truck, van, RV, passenger car, 4X4—and weed more power, torque
and throttle response 10 make thar vehicle do the job that was intended. Per-
formers are available for small- and large-block Chevrolets, 318-360 Chiryslers,
289-302 and 351M-400 Ford engines. Get excited abour driving again . . .
with the new Performers from Edelbrock!

PERFORMER-PLUS!" Froven For Use With pertormer Man

Proven For Use With Performer Manifolds.
Edelbrock engineering brings
you another indusery fisse: an intake
manifold and camshaft combination
designed specifically to work together
r maximum cnginc performance i
imptovements. With our new family  §
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of Performer manifolds and . o s ot qt

Petformer-Plus camshafis, substantial bolt-on gains are easily achieved. '

Combined with recommended exhaust header dimensions, a Performer package = s

will dramarically boost stock engine performance along the lines of the graph e
shown here. Performer-Plus camshaft/lifter/lube kits are available for each

Performer manifold . . . they'te made for each other!
Ferformer seres manifiials awd Performer. Plui camubafis are for use om pre-emunions controlled veducles. mou legal fov ase in Californis on any

pollution commllea motor vedicle. Wite for o FREE copy of Edelbrock’s Pe;avwrrfpﬂfwﬁ-ﬁw packape feir resulic or ewad §2 for revaln
i mew $0pape 19602 Catalog, decals, & paich to A1} Corad Corele, Depr. PM3I82, Ef Segumdo, CA 90245,
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AND KNOCHK

DETONATION

SPARK OCCURS

Detonatlion begins when the sparkplug
ignites a portion of the fuel mixture.

CONTINUES

The second ignition of the fuel mixiure
occurs In another area of the cylinder.

systems; first disconnect the hosa
from the aspark-adwance vacuum
chamber. Plug the end of this hose with a gol!
tee or pancil stub.

4. H you have a magnetic [Inductive)
load on your timing light, sttach the
clamp to the cable of the No. 1 spark-
plug. Connect the other two leads 1o the car
battery, Be sure to observe cormect polarity.

W your timing light doesn't have a magnetic
pickup, detach the Ignition cable of the No. 1
sparkplug and insert a pickup adapter {avail-
able from an auto parts and accessories deal-
&r) batwean the cable tarminal and plug. Attach
the timing-light pickup to the adapter and hook
up battery leads.

Caution: Never puncture the sparkplug
cable with a probe to connect the timing light.
You will ruin the cable.

5. Start the engine and point the tim.
ing light at the timing marks. Hold the
light stralght and look down the “barred,” if you
can.

With some cars, such as some Fiestas, don'l
tilt the tming fight to see the liming marks.
Instead, look at the marks by peering down the
sige of the timing light.

H iming is properly adjusted, the correct tim-
ing mark and index or reference pointer will
appear to be aligned each time the stroboscop-
ic light fiashas. If the timing mark and index or
reference pointer are not aligned, adjust tha
timing as follows:

COMBUSTION BEGINS
Fue! mixture burns with a traveling flame
that moves away from the sparkplug tip.

DETONATION

Flame fronts collide and cause the remain-
ing unburned fuel mixiure to explode.

1. Working with a distributor
wrencH, loosen the distributor hold-
down bolt.

2. With the sngine running and the
timing light pointed at the timing
mark, rotate the distributor until the
timing mark and index or reference
pointer appear to be completely in
mlignment sach time the strobe light
fiashea.

3. Tighten the distributor hold-down
bolt and recheck the satting.

Don't forget the
cooling system

Don't overlook the obvious in searching for
the cause of pinging. Excessive engina heat
can ignite fuel prematursly or cause a second-
ary ignition, so look for 8 low coolant level, a
resiricted air flow, an incperative electric cool-
ing fan {in cars that have these), a loose water-
pump drive belt and a tharmostat that is stuck
in the closed position,

Sparkplug heat range
If the sparkplugs are too hot for your engine,
preignition will occur, causing subsequent det-
onation. This preignition results when the
ingoming fusl-alr mixture comaes in contact with
the hol sparkplug electrodes of insulator, Each
engineg is designed to operate besl with a spe-
cific sparkplug. Sparkpiugs vary in heal range
(Fgaae hwm o page 176)
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{Continued from page 175)

according to tha length of the insulator cone
and the distance the electrode and cone pro-
rLde from the end of the plug.

Jenarally, the plug that is recommendad as
ofiginal equipment will b2 bast for your engine.
However, automakers have sometimes re-
visad sparkplug recommendations after or dur-
ing a modal year.

K you suspect that hot sparkplugs may be
caysing detonation, remove them and exam-
ine them. The insulator should range from very
light gray or tan in color to dark gray or lan.
Elecirodes should show only wear, nol malting,
Thete sholld bea fo of tha insulator. If
the angine has been detonaling, the insulator
may be cracked. Il inspection reveals your
plugs to be too hot, replace them with a set that
is one-hall heat range colder, Aun these for a
faw hundred miles and repaat the inspection. I
most of your driving is done at high speed on
tha highway, you may naed a plug that is slight-
ly colder than what the manufacturar recom-
manded. Generally, it is not advisable to use a
sparkpiug that is in a hotter range than recom-
mendead

Crossfire prevention
Crossfire occurs when curent moving

6 .

through one plug wire inducas a current to flow
in & parafllai wire, The induced currant causes a
spark in a plug that was nol supposed 1o fire at
that time. It can establish a flame front which
will cause detonation when the actual kgnition
OCCUrs.

Crossfire Is easily prevented by making sure
plug wires that are naxt to each other cross,
rather than lie parallel.

Carbon deposits in the
combustion chamber

As mentioned earlier, carbon deposils in the
combustion chamber can cause detonation,
One way they contribube to this problam i5 that
they ralse combustion pressura, which, in turn,
causes heat,

Howswver, carbon deposits can also be a
direct cause ol preignition, if they continua to
glow aftar the spent gasashave been exhaust-
ed from a cylinder,

There are commarcial solvents available for
removing carbon deposits from engine com-
bustion chambers and pistons. Try one of
these, if you suspect that carbon buildup is
causing delonation, Ancther possible cure,
already mentioned, i switching 1o a higher
octane fusl.

A final solution is removing the cylinder
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haads and scraping the carbon from tha cham-
bers and pistons.

Other reasons for detonation
Amang the othar commeon causes of detona-

fion ara:

B A nonfunctipnal EGRA valve (Section 2),

W A lean fuel mixture (Section 5).

B Vacuum leaks (Sections 2 and 3).

B Siicking cenirifugal-advance weighls. P
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Be your own boss with your own
small-engine repair business.

NRI shows you how to service oo
mowers, garden equipment,
snow blowers, chain saws,
outboards, motorcycles and
more. Then shows you
how to start and run your
own business.
1f vou're looking for indepen-
dence. .. for extra income in your spare
time__.for a productive retitement career
. then kook into the NRI home-study colrse
in Small Engine Repair. It’s 4 great way lo
get vour own full- or part-time busines with
a minimum of investment 2nd problems
And there's plenty of room for trained people.
Learn at Home
in Spare Time
No need to quit vour job or travel
o right schoal. NRI trains you right at
home. You learn with “hite-size” les-
sons that show you how to service
almost everything that uses small
motors. And vou learn at vour
COTVENIENCE.

Train on 5 HP Engine
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on. You learn to troublesheot, do
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equipment and more.
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7.

“Why Does My Engine Run On
AfGerl Turn G OfT?”

n engine is said to diesel when it conlinues
I run—although unevenly—afier the
ignition s shut off. The following malfunctions
can contribute 1o this:
B A defective EGR valva.
B A leaking fuel-injector nozzie.
B Carbon in a cylinder.
B A ruptured spark-advance diaphragm.
B A damaged choke vacuum break,
B An inoperative idie-stop solenoid.
B An incorrect idle adjustment.

Three conditions—a combination of un-
Burmed fuel in the cylinders, & source of igniton
after the engine s wrnad off and a supply of
air—musl ba present for dieseling to occur.
The fuel burns and enging run-on continuas
until all tuel i consumed.

To control dieseling, you must stop the input
of fuel as the ignithon ks twrned off, shut off the
air supply or control the ignition source. If your
engine diesels, consider:

B s the octans of your fuel loo low? An addi-
tive in higher-octane fusls resists ignition whan
Ihe engine is tumed off.

B s engine timing sel propery? Incorrect igni-
lion timing can raise combustion emperature.
When the engine is shut off, deposits in the
chamber glow and provide ignition.

B Any component controlled by vacuum can
cause dieseling il it is defective and offars an
air inkat after Ihe engine is tumed ofl. See Sec-
tion 2 for an EGR valve chack and Saction 8 for
a vacuum-break diagnosis.

W Is the carburetor oul of adjustment? A high
idle speed is the most likely cause of diesel-

ing.
B Is the throttle linkage caiching on some-
thing as it returns lo idle position in preparation
for a shutdown? If o, idle speed will rise and
probably cause dieseling.

fuel at the carburetor.

1DLE-STOP
SOLEQGII:I

@ Have you ever frea'ed your enginge with car-
bon solvent? It's worth a shol, since a plug of
carbon in a cylinder may gel hol enough to
serve as a source of ignition,

Testing an idie-stop solenoid

Il your engine has an idle-siop Solenoid,
you'll find it on the carburetor. To tes! it:

1. Watch the solencld as someocns
slarts tha engine; accelerates 0t
quickiy to hati-throttie and then lets it
drop to idie. The solencid plunger should
coma out and catch the throttle lever as it
snaps closed.

2. Tum off the engine. The plunger
should retract at once, latling the throttle closa.
If it doesn't, tha angine may dieses!,

3. i thesa things don't happen,
detach the wire from the solenoid ter-
minal and turn off the ignition. Check
with a voltmater of test light for battary
It thara is none, replace the wire, Il mﬂaga
okay, reconnect the wire.

4. Hoolk up a tachometer and adjust
engine ldling spasd to maker's specl-
fication. Use a smal wrench to tumn the idle-

ENGINE DIESELING

stop plunger. Rates! solenold, It It doesn’t lunc-
fion, it's no good. Install a new one.

Test for a leaking injector

Fuel injection systems are not hard 1o roy-
bleshoot. For example, 1o test for a VW leaking
injector systemn, you'd do this:

1. By hand, pull one of the injectors
from the manlfold tube. Leave lhe fuel
hose attached,

2. Remove the rubber duct from the
top of the mixture control unit to
uncover the sensor plate.

3. Remove the fusl-pump relay and
connect a jumper (see Section 1).

4. Point end of the Injector in & glass
and use a magnet to lilt the sensor
plate, Tha injector should eject fuel in a prop-
er spray pattem.

E. Roleass the sensor plate. if the
end of the injector drips, replace il

&, If the injector is okay, molsten the
rubber seal with gasoline and press
the Injector firmiy In s seat In the
manifold tube. Tes! each injector the same
way. |

178

POPULAR MECHANICS



HOW DO YOU KNOW HOW GOOD YOUR MOTOR OIL IS?

Probably the biggest favor you can do your car is provide it
with clean, fresh, gualify motor oil each time it's ready for an oil
change. But, since you can't watch a motor oil at work in your
car'’s engine, how do you know you're getting all the quality
you've paid for? -

At Quaker State, we put it in writing. We back up our
quality with a lifetfme guarantee, We guarantee every
new car engine against oil-related failure for as long as
you own your car and use Quaker State. For details, and
coverage, write Quaker State, Warranty Department,
0Oil City, PA 16301, :

And you don't have to buy a new car to benefit
from Quaker State quality. When you put Quaker
State in your car—old or new —you're putting in
America’s quality motor oil. Made only from
Pennsylvania Grade Crude Oil.

“ATQUAKER STATE,
WE PUT IT
IN WRITING.”

Quentin E.Wood
President

STAYIN'ON THE ROAD WITH QUAKER STATE
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SECTION B8

- ENGINE HESITATION

“Why Does My Engine Balk
When | Step Onlt?”

ou've luned up the engine—thare are new

plugs, all adjusiments have been made 1o
the carmaker's specification and so forth. Still,
when you attempl o accelerale, the enging
slumbies. Why?

Some of the lkely causes include:

B The vacuum break is ruptured
B The accelerator pump is damaged
B The thermostatic air-cleaner valve hangs
up,

ACCELERATOR
PUMP

Faulty accelerator pumpg may have a8 weak
spring or plunger that's become britile.

In addition to thesa you can add vacuum-
hose leaks, an air leak &t the carburator-man-
ifold joint and damaged ignition wires,

Deafining the problem

Let's make sure thal we're speaking abow
the sama problam: Stumbling, flat-spot accel-
eration, hesitating and faltering are defined as
a momaniary lack ol response as you push
down the accelerator padal, Although this trou-
ble can ocour at any speed, it is usually most
pronounced when you take off from a dead
stop.

The condition doesn’t usually cause the
engine o stall. However, it could—if the prob-
lem 5 sevara anough.

Once you are satisfied thal the engine is
properly tuned, follow this diagnostic approach
a5 you try to get to the bottom of the prablem:

1. Examine vacuum hoses [ses Sec-
tion 3). Look for an air lzak al the carburetor-
manifold joint (sae Seetion 2), and also exam-
ine and test the ignition wires (see Section
1).

2. i stumbling on acceleration oc-
curs only when the engine iz coid,
check operation of the automatic
chole. Also lest to make sure thal tha valve in
the themmostalic air-cleanar snorkel closes
when the engine is cold. Incidentally, il the
angine is warmm when you are parforming this
test, wrap some ice in a rag and hold it over the
sensor, which s located in the air-cleaner
housing. The valve should close with the
engine running. Test the action of the accelar-
alor pump [ses balow).

MHow to lest the
choke vecuum break

The purpose of the choke vacuum break isto
heip the choke plate overcome the resistance
that's imposed by the themmostatic spring when
the englne is beginning to warm and the choke
piate s opening. The “"pull™ on the choke plate
by the vacuum break opens the plata slightly o
lsan the fuel mixture jusl enough to aver per-
formance problems caused by an overly rich
friimture.

When a vacuum break falls, the choke plate
will remain closed until tha engine gets wam
anough for the thermostatic spring 1o release
its grip. In the several minutes it takes for
warm-up, the ovearly rich fusl mixture can cause
the engine o stumble on acceleration.

To find put if the vacuum break is working as
it should, follow the procedure outlined
below:

1. S5tart the engine and then pull the
hose away from the vacuum break
chambar

%: Close the end of the vacuum hose
by pressing your thumb sgainst It. Do
you feal & strong pull (vacuum}? If not, check to
see thal the other end of the hose is connected
lo the vacuum source, and that the hose isn't
kinked or sphit.

3. Turn o the angine and reconnect
E: hose to the vacuum break cham-

4, Mow, disconnect the sams hose
at the other and, that is, at the vacuum
source. Alach your hand vacuum pump to
tha hosa.

5. Keaping your #ye on the link con-
necting the vacuum break to the
choke actuator lever, pump up the
wacuum. This should cause the link o move.
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Wil doesn’l, you should replace the vacuum
break,

How to check the
accelerator pump

The accelerator pump 5 a device that pro-
vides a steady stream of fuel within the carbu-
retor when you suddenly depress the throtila.
This quick action is designed to prevent the
mixlure from suddenly becoming very lean,
which, in tum, results in the fealing of hesila-
tion.

Some sctelerator pumps provide fuel by
means of a leather or synthetic plunger that
pushes thae fued oul of a reservoir past a chack
valva, and through a nozzle which is aimed at
the carburetor bore, Other types ol acceleraior
pumps depend on a diaphragm to move the
fuel, In aither case, the movemant of the throt-
tla linkage actuates the pumping mechanism, If
the plunger or diaphragm should ba delective,
the accelerator pump won't lunction.

1. Remove the air cleaner from the
carburetor.

2, With the sngine turned o and tha
chokes valve open, move the throttle
valve once or twice while looking for
gas to squirt into the carburstor.

3. i there's a weak squirt or none at
all, replace the accelerator pump. To
do this consull a car repair manual for proce-
dure. After inslalling the new pump, make
adjustments conforming fo the manufaciurer's

spacifications. [,
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9. ENGINE CUT-0UT

“Wh‘é Is
My Engine
Gutting
But?”

ne of the most harrowing experiances you

can have is 1o be driving along, come to a

hill, press the acceleralor padal to gain speed

and have the engine quit It restars, but as

S00N as you accelarate, the same thing hap-

pans. Following one Irustrating attempt after

another, the angine finally starls and stays

gtarted as if a problem never existed. Howaver,

a couple of days or weeks later, (he troubla
strikes again.

The main factor for the increase In OoCur-
rences of this problem is oxidation on electron-
b ignition modules. If you have a GM car with
tha High Energy Ignition (HEI} system, axida-
tion bulidup may be causing intermitient cut-
out. In non-HE! systams, when the electronic
control unit {ECU) fails, an engine that cuts aut
cannol usually be started again unti the ECU is

replaced.

Tha ECU and HEI modules parform essen-
tially the same function. The ECU, howaver, ia
a box separate from the distributer, whils the
HEI module is a rectanguiar component inside
the distributor.

Pickup coll consists of » permanent magnel
with internal teeth. Test with ohmmeiar. lem hes ignition coll bullt Info cap cover.

ELECTRONIC IGNITION SYSTEM COMPONENTS

SWITCHING
TRANSISTOR

BALLAST
RESISTOR

RELUCTOR
DISTRIBUTOR

Malfunciion of one or more of these ignl-
tlon componants can cause the angine to
cut out Intermittently or just stop dead.

INTEGRAL IGNITION COIL
AND DISTRIBUTOR

On several occasions, Car Clinic has dis-
cussed how you should try 10 salvage a defec-
live HEI module (the part costs over $60). This
information was [ast presenied two months
ago, so if you are experiencing cutout in a GM
car, twrn 1o Car Ciinic, page 45, Mar. '82.

Disgnostic procedure

There are several other possible reasons
why angines cul oul, bul the cause |s not
always aasy lo find, Follow this approach:

1. Look for damaged and loossely
connacted ignition wires, bad spark-
piug bools and a damaged distributor

cap.

2, Check sparkplugs—|just in cass.

3. Raplace fuel filter (384 Section 1).

i, Test fusl pump (see Section 5).

8. Chack the Ignition coll for Inter-
mittent breakdown. Since the coll doesn't
always show “bad"” on a codl tester, excepl
when the trouble is actually occurring, the only
other way 1o do this s 10 substitute a coll you
know is good.

6. Test the plckup coll, another part of
an elecironic ignition system that can cause
trouble. Use an ohmmater,

7. Check fuel lines for aplits through
which air |s baing drawn.

8. Check inside the distributor for
bare or loocse wires. A worn distributor
shaft may also cause engine cutout. You may
have to remove the distributor for inspection.

9. Although fusl tank strainers are
made of coarse material that don't
usually ciog, it's a posalbllity. There-
fore, at this point, drop and open the tank,
remove the pickup, replace the sirainer and

IGHITION

GM's Delco High Energy ignition (HE!) sys-

claan the tank before putting it back.

10. Finaily, a dirty, damsged carbu-
retor may be the culprit, You may want to
overhaul or replace it il it's been in use for many
thousands of miles. ™
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save time and money — while
enjoying what you're doing —
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immediately,
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“Why Is My Ingine

urging is another engine-performance
problem thal has bacome prominent in
recent years. The condition s described as a
variation in engine power or a complate loss of
power, aithough a steady pressure is belng
applied on tha accelerator.

It difters from the condilion describad in the
last section in that it is notl aggravated Dy
incraased pressure on the acceleralor pedal
and may even disappear al wider throttie open-
ings. The car seems to spead up and slow
down alternately.

Surging can otcur because:

B The EGHA valve diaphragm leaks vacu-
um

B PCV.valve movement is restricled

B The vacuumn (spark) advanca isn't function-
ing.

B The alectronic-igrition pickup is defective

For information about EGR and PCV. sea
Seclion 2. Seclion 4 explains how 1o (est the
wyatuum (spark) advance.

If you examine the preceding list of causes
carefully, you'll see that we have actually
included two distincily different types of prob-
lems under this heading. The first three are
related to fuel mixture. They are all potential
sources of vacuum leaks which can lean out
the mixture, resulting in mistire. Dapanding on
when and how sevaraly this misfire occurs, the
resulting symptom can be interprefed as miss-
Ing. rough idle or surgs.

The last item, alectronic-ignition pickup fail-
ure, can produce a symptom that Is very similar
o & lean misfire, because i also results in mis-
fire. However, this misfire is the resull of igni-
tion failure, rather than a luel mixture that is 100
lean 1o ignite. YWhile some pickup failures may
first make themselves known with a symplom
that is better described as a miss, some pickup
fallures, particularly GM HEI, produce a symp-
tom thal is better described as a surge

In fact, a professional mechanic who oper-
ales one of the nation’s largest indepandent
repair facilities told us recently that plckup fail-
ures are the primary cause ol surging in GM
cars aquipped with HEI ignitions.

Diagnosing pickup fallures
Actually, the failures thal plague GM HEI
pickups are not due to problems In the pickup
coll itself, they are tha result of broken or par-
tially broken pickup wire leads. These leads
ara attached lo the pickup at the time of man-
ufacture and they connect it to the control mod-
ule whan Il is instalied in the distributor. The
pickup of pre-1982 GM ignitions without alec-
tronic spark contral is mounted on the distrib-
utors breaker plate. When the vacuum-

like A Bucking Bronco?”

Test sparkpiug cablas by grounding & screwdrivar fo engine with a jumper wire. With cable

b s i J

olf plug and engine runring, draw screwdriver along the cable and check for sparks.

advance mechanism rolates the breaker plate
1o provide additional spark advance, the pickup
leads musl bend. After they've been bent a
coupla of million times or 80, they somatimes
break internally. This causes the engine lo lose
power intermitlently, as the advance mecha-
nism moves the breaker plale back and forth,
The result is a symptom that can be described
as surging.

To check for this condition, youll need an
ohmmeter and a vacuum pump. (Sometimes,
howaver, you can delect a break in a pickup
lead merely by examining il ) The test involves
checking pickup resistance while moving the
breaker plate and can be performed as fol-
IS

1. With tha sngins shut o, ramove
the distributor cap and the vacuum-
advance hose. Altach a hand vacuum pump
o the yacuum-advance pom.

2. Disconnect the two pickup lsads
from the control module and attach
them to the two leads of an ochmme-
'"l

3. Move the breaker plate back and
forth by activating the wacuum-
rdvance unit with the hand vacuum
pump while watching the ohmmeter. !
the ohmmeter indicates ininite resistance al

any point, a pickup lead s broken and the pick-
up will have to be repiaced,

To replace the pickup of a GM HEI distnibu-
tor, tha distributor musl be removed Irom the
car. Before removing the distributor, mark the
position of the rotor and the position of the dis-
tributor base in respect o the engine so the
ignition timing can be reset easily, Disconnect
external distributor leads and remove the dis-
tributor hold-down bolt and clamp. Then pull
the distributor up and note the new position of
the rotor. (1t will tum as the distributor is raised. )
Mark this position as well. (You will locate the
rotor in this position when you reinsert the dis-
tributer. Then you'll check 1o see that it rolates
1o the other position whean reinstalled.)

Once the distributor has been removed,
mark tha distributor shafl and gear so that they
can be reinstalled in the same relative position.
Then drive out the foll pin that secures the gear
and remove it. Remove the distributor shaft
with the rolor and advance weights in place.
Then remove the thin “C" washer from on top
ol the pickup coil. Disconnect the pickup coil
leads from the module and remove the pickup
coll. Don't remove the three screws,

To install a new pickup, repeat the above
procaedure in reverse, noting alignment marks

(Pleasg turn Io page 186)

184 POPULAR MECHANICS



Did you know

all oil filters have
an“off”switch?

But only LEE MaxiFilters
won’t switch off.

Your oil filter can switch
off when you need it most.
It happens when oil pressure
builds too high, During cold
starts and fast acceleration,
as vyour filter gets dirty.

It's called 'bypassing.

Bypassing puts dirty oil
through your engine.
During pressure surges, all
the oil can't pass through
ordinary single-stage filters.
So they switch off, and bypass
unfiltered oil to your engine.
Dirty oil's better than no oil
—but dirty oil's never good.

LEE Two-Stage Maxi-
Filters give you Bypass
Protection. There is one
filter you can buy that protects
your engine against dirty oil
bypass. The LEE Two-Stage
MaxiFilter delivers Bypass
Protection with a second
filter. When our main filter
switches off under pressure,

(when others do)

our second filter switches
on. It keeps filtering your oil.
Keeps protecting your engine.

LEE Two-Stage Maxi-
Fllters give you cleaner
oil. Since your MaxiFilter
keeps filtering over the
broadest range of driving
conditions, your engine gets
a constant supply of clean
oil. This makes a MaxiFilter
well worth the few pennies
more it costs.

Mini Engines especiall
need MaxiFliters. Smaller
engines build up more pres-
sure more often. Smaller oil
filters tend to bypass more
often. So small engines need
MaxiFilters even more.

Today more than ever.
You have a bigger investment
in your car today than you've
ever had before. It's worth

- protecting.
Make sure
your engine
gets the clean
oil it needs
by using LEE
Two-Stage
MaxiFilters—
the full-time
filters with
Bypass
Protection.




Tough profection

doesnt come any easier.

SI9s]
s S, I
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With today's sky rocketing costs,
chances are you will be keeping
your automobile longer. So don't
depend on glowing lights to signal
undernood problems. Monitor
those vital signs with VDO precision
Instruments.

VDO instruments convey revolu-
tions, temperatures, pressures,
voltages ana virtually every vital
engine function.

VDO is the largest Independent
automotive gauge manufacturer

INSTRUMENTS

Vitﬂl Signs

o gy e

Such world class motor cars as Rolls
RovCe, Mercedes-Benz, Porsche and
BMW insist on VDO for original
equipment instruments,

Over 50 years of engineering
excellence back VDO instruments.
You can't afford anything less.

Stay under control with VDO,

VDO

INSTRUMENTS, INC.

Fnrauurtlnnannfnmatlun send 52.00 to: VDO lnstrumenr.i inc.. sennmnie Road,
PM 5-82, winchester, VA 22601, Phone: 703/ 6650100

MName
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SECTION 110

Check all slectrical connections for corro-
slon and tightness—especially at the coll.

(Continuped from page 184)

when renstaliing the gear and when repiacing
the distributor in the angine.

After the distributor has been reinstalled in
the engine and secured, s&! the initial spark
advance according lo specifications on the
wahicle emissions-conirol information labal.
On most GM cars, this important source of tun-
ing specifications is located on the radiator
support panel.

Other causes of surging

Surging can also result if one of the following
conditions axists:

B Inoperative hemostatic alr cleaner or a
clogged air-cleaner filter (Section 2).

W Spii, kinked or improperty connected vacu-
um hose (Section 3).

B Laak at the carburetor-manifold junction
(Section 2).

B Faulty cenirifugal-advance mechanism
{Section 4).

B Dirty or damaged carburator {Section 5),
B Faulty sparkplug wires (Section 5).

B Poor or loose elecirical connections (Sec-
tion 5).

To check for a faulty sparkplug wire, do the
following:

1. Disconnect the sparkplug wire at
the tip of the sparkplug while the engineis
running.

2. Connect a wire from the shaft of &
screwdriver 10 a good engine
ground.

3. Run the tip of the screwdriver
along the length of every sparikplug
wire while watching closaly 1o see if you can
spot a spark jumping from the wira 1o the
scrawdriver,

If a spark occurs on any of the wires, you
should replace them all. If you do need to
replace wires, use silicone wire sels. They
resist heat and cracking much better than the
more conventional fabric- and rubber-insulat-
ed wirea. ™
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SECTION 11,

“Why Do My

W HEEL

viBERATION

Wheels Feel like

Theyte Going lo
Shake Off The Gar?”

Radial run-oul gauge
Is used fo locate bire
tha! is out-of-round by
messuring high and
low spots around tire
circumierence. Sucha
tire can ba ground or
trued, Grinding Is
dona with a load put
on the tire. Truing ia
dore with the wheel
spinning freely and no
ioad on tire. Dut-of-
balance wheeiz also
can cause annoying
vibration problems.

bout 98 percent of all vibration problems

are lire-related. If you have bias-ply tires

on the car, the troubleshooting procedure is

relatively simple. i you have radial-ply tires on

the car, however, the procadure is much more

imvolved,

Since the lires are almos] always (he cause

of vibration problemns, attack the few other
causes first, then zero in on tires.

Start with basics

Make sure all tires are the same size and the
same type—thal is, bias or radial. Also make
sure that they are inflaled to the pressure rec-
ommended by the manufacturer. Road-test the
car on the smoathast surface you can find and
lake note at what speed vibration is most pro-
nounced.

It your tires are bias-ply, Inflate each one 1o
50 p.s.l. and take the car back on Ihe road.
Drive at the speed that produced the strongest
vibration. Il the sevarity of the vibration |s tha
same as it was before, tires are not to blame.
Examine the driveshaft balance and maolor
mounts as the mosl probable cause of the
vibration,

One way to check driveshaft balance and
stralghiness is to [ift the car, using lift supports
on the frame, so the wheals hang loose and the
drive shaft is not blocked. Have someone start
the engine, place the transmission in drive, and
rev the engine. You walch tha driveshaft. If the
ghaft appears to be blurry around the edges, it

is definitely out of balance Look for damage (o
the shaft and for a loose universal joint.

One way 1o test for a loose motor mount is to
start the engine, and whil: running it al a fast
idle, turn off the Ignition. If the engine seems 1o

rock abnormally, check motor mounts. With

automatic transmission Ca's, you can lock you
laft foot down on the brake pedal while feeding
some gas with the engine running, Have a
friend stand al the side of the car and observe
the engine. If it seems to rse abnormally high

(Pisage tuen to page T88)

ALL pyRPOSE
CLEANER » fu BRICANT

"0UR quick soLUTION,
T sTicks, squeEAKs &

4 Mmsruns Pﬂﬂﬂlf

Remaoving
the paint and varnish . .
with versatile KWIK
ALL-PURPOSE
PAINT REMOVER

Remove all the paint and varmnish on
the job easily — and you're tha boss!
EWIK All-Purpose handily does the
job for all kinds of wood and
synthetic surfaces. Apply . . . then
wash or scrapa right off. The cholce
of professionals, yet so easy 1]
handle. From Amf-n. i

rEmoaving |:|P| aalisl. At your local

B K ..\rn'l_ﬁ
PO, Box 4Ul:|,
1001
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EFFECTIVE
ANTI-FRICTION
FIGHTER

LUBRIPLATE"
#105 MOTOR
ASSEMBLY

“DH:IH ASSEMEY

ey ol P

R T
At OTHER
COEIN APPUCATO

] 'lmﬂ].
NETWEIGHT

LUBRIPLATE"
AUTOMOTIVE
LUBRICANTS

e veadll e f ofeid s

éEZ\
‘l!E? i

LUBRIFLATE DIVISION « *ISKE BROTHERS REF
NEWARK, NJ QTR Tl"ll:D

P e L T

RICK’S AUTO PARTS
AND ACCESSORIES
SUPER %
CATALOG, .

CHODSE FROM OVER
_ 3000 ITEMS!

'|'h.\1ll. right’ {Mwwwee foom, over

LOON quahne mptn parts and

sccesoises in Ehe coindont of
woaer homie. Mo piivd e penence
oo fancy ook pecesary Mo
ACCEsROTEY Come with Ll ey b ]
[ LU s T all yow
e b assupe LT

00 IT YOUR WAY

SEND TO:

RICK'S Automotive Parts

F754 Roa Lare — Dept 2355

Kpnsas Ciby, 5 85103
O YES, please send me Rick's Auto Parts and
Accessories Super catalog. M've enclosed §1.00
Mo obligation — mo salesman will call

Now there's 3 betler way, Bepair or cysdomize yaour
a0, van or pickup iing d‘i:l'\ Auto Parts and
Accessoriey. D B ovour way and it gets done when
and b v wani i1

I

1

]

I

1

i

SAVE TIME — SAVE MONEY i
Mo need driving all over 1own 1rving 1o find just the :
I

L ]

]

1

[ ]

]

]

right pari. EICL-& has the right p-;||11 lor the right NAME
rrice, AT NOW and you™ ger a B 1067 OFF nur .
low matalog prices on your imbal order ADDRESS AFT NO
Ciry . o
L
RICK’S Automotive Parts STATE . s

2784 Foe Larme — Dep! 3358 Kamsas City, Kz EA':I':."H‘
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SECTION 11.

(Continged from page 187
on one side, have a professional machanic
check your motor mounts,

Tire testing

Once you know the driveshaft and molor
mounts are not the culprt, the cause is almost
surely tires, If no vibration was felt at 50 p.s.i., a
tire {or fires) is definitely at fault.

Biead off air pressure in one tire and road-
test again. Do the same with each tire until
vibration occurs. Then you have uncovered the
troublesome tire.

Don't waste time trying this test with radial
tires. It doesnt work. You aither have to (1) use
a substitute {control) tire; (2) assume tires are
out-of-balance or out-of-round and have them
balanced and tested for out-of-roundness. or
{3) have lires tested by a shop that has a
device called a Tire Problem Detector.

The spara tire/wheel may be used o make a
control test. Substitute it for ona of tha mounted
tire'wheel assemblies and road test 1o seo if
vibration parsists. Replace one mounted tire/
wheel assambly with the control assembly until
aach in turn has been tested.

Be sure the substitute (spare) is inflated
properly and is the same size and type as the
radials on the car. It must also be balanced
before it can be used. You cannot use a space-
saver spare tire and wheal for this test.

Balancing act

Mast vibration problems, if they are caused
by a tire'whes! assembly, can be correcled by
proper balancing. Although you may have
recenily balanced all the tires on your car, don't
overlook the possibility that a tire has losl its
balance because a balancing weight came
loose and flew off,

With radials, tire manulacturers genarally
recommend two-plane balancing. This is done
by placing each lire and wheel on an off-the-car
balancing console or by balancing them on the
car using a stroboscopic wnit.

Two-plane balancing offsets up-and-down
and side-to-side forces thal cause vibration.
Conversely, single-plane balancing, which is
done with a static balance unit or with a dynam-
it on-the-car spin balancer, offsets only up-
and-down forces thal cause vibration,

Rounding it out

You can usually find an out-of-round lire with
a radial run-out gauge, which measures high
and low spots around the circumference of &
fire.

Drive the car a few miles to warm up lires,
Then, put the car on a [ift, set up the gauge 1o
test one of the tires and tum the tire slowly. A
reading recorded by the gauge can indicate
that the tire is nol parfectly round.

If the tire is outl-of-round, it can be ground or
trued. Grinding is done with a load placed on
tha tirg. Truing is dona with the wheal spinning
freely and no load on the tire.

Goodyear recommends tife grinding as the
most affective method to repair an out-of-round
tire that's causing vibration. After grinding a
tire, ba sure 1o rebalance tha lire'wheel assam-
bly. ™
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SECTIOMN 2.

WHEEL

W ANDER

Have A Mind Of Their Qwn?”

T g

andar is tha term used to describe a con-

dition that causes a car 1o drif left or o
the right when you take your hands off the
steering wheel. Some refer 1o this condition as
lateral pull.

Hard pull, & ditterant condition, is much more
savere and can be felt with your hands on the
stearing wheeal. Both wander and hard pull
aecur without brakes being applied. Pulling of
tha car when brakes are appliad is a different

probilem.

To get at the root of a wandering problem,
slarl with the easies! and leasl expensive
repair by checking tire pressure. Then, road
test the car.

If wander persists. raise the car. Grasp, in
wim, each par of the sleenng linkage and
shake it. If any part is loose, try tightening the
fasteners used to attach il. If looseness per-
sisls, it's a signal that the par is womn and
should be replaced.

A loose stearing-linkage component, in addi-
fion 1o being the principal cause of wander, can
throw the toe or camber adjustment out of
whack. Tharefore, it can be the cause of abnor-
mal tire waar.

The final slep in trying o cormect a wandaring
condition is to make sure that the front-end
alignment is made 1o the carmaker's specifica-
tion so that both tog and caster get the proper
adjustment.

Rascally radials

Iinstances of new radial tires causing wan-
dering have been raported, The tires may ba
craaling & side force thal could result in a slight
lateral pull. This s caused by the radial bel
under the tread shifting slightly to the left or
righl. If you should happen to notice this con-
dition, switch the front tires from left o right,
and vice versa.

“repair” of a vehicle-wandering problam.

Mate: This tire-switch pattern is only acoept-
able o try io solve a wander condition when
new radials are involved. In rotating radial lires
as part of your regular maintenance, you use a
swilching pattern diffarent from that narmally
followed with other types of tires. Swilch
the right fronl and rear lires with sach other.
Then do the same with the left front and rear
tires.

If the wander is first noticed after new radial
tires have been on the car for 1,000 miles, the
tires cannot be held accountable for the condi-
tign.
Go back to the beginning of this trouble-
shooting procedure and start again. if all else
fails, hava your front end checked by a profes-
sional mechanic. .|

FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building

1-800-528-6050 Ext. 810
CHICAGO TECHNICAL COLLEGE

1737 So. Michigan Avenue, Chicago, (Il 60516

| CHICAGOD TECHMICAL COLLEGE

THE SCHOOL FoR BUILDERS

o= -

Depl PM-52 1737 Sa. Michigan Ave
Chicago, 1l 60616

Plaase mall me 8 Free Trisl Lesson, Blusprints

] Catalog. | there is no I
ﬂﬁum"mwwm
MNAME AGE
ADDRESS. i
CITY, STATE TP '

e p————— |

COLOR CATALOG

Build Your Own

Grandfather Clock
Prices Starting Under

5209

{including movement
and dial)

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

# Finished clocks

s Solid 3/4" hard-
wioods: black
walnut, cherry, oak

s Heirloom quality

* Factory direct prices

# Solid brass West
German chiming
movemenis

& Money back
guarantee

& Prompt shipment

MASTERCARD and
VISA ACCEFTED

EMPEROR®
CLOCK COMPANY
WORLIDFS LAAGEST MANLUFACTUREA
OF GRAMNDFATHER CLOCKS
Dept. 314 Emparor Industrial Par
Fairhope, Alabama 36532

MAY 1982

189



“I HATE TO,
BUT |
HAVE T0."

Surface preparatio
before painting. New
Quick Prep cuts the
work you hate the
most in half.

You can’t put fresh paint over old
paint that’s blistered, peeling,
chalky, mildewed, dirty or greasy It
won't look as good, last as long,
protect as wall.

MNeow the Quick Prep wet-
method gets you ready to paint
faster and better than sandpapet
scraper and wire brush.

The wet-method cools the
surface, cuts drag, reduces clog-
ging. Indoors ar out, Quick Prep
makes less of the work you
hate mosL

Gat Quick Prep Kits and refills
wherever you buy paint.

Ancther innovative product from
EZ PAINTR
d mewell company

e s

(£ 1981, EZ Paintr Comp.

SECTION

“Why Am I losing
Braking Power?”

TANDEM ;w:ren
‘CYLINDE _

POWFR-ARAXF
ASSEMBLY

Faulty vacuum power booster can cause brake fluid to be sucked Into the engine through a

ruptured booster disphragm. Brakes still

rake problems come In a wvariety of
forms—grabbing. grinding  and'or
squealing; pulling and locking; spongy, pulsat-
ing or hard brake pedal and so on. Bul the
scariest maltunction of all is finding yourself
with a brake pedal that sinks to the fioor as you
try o bring the car 10 a stop.
Caution: Working on your car's hydraulic
system is Iricky business. If you have any

Combination valve has brake-fallure swiich
and circuits to stop rear-wheel fockup.

doubts about your mechanical abilities, leave
brake hydraulic work to a professional,

Brake loss usually involves hydraulic com-
ponents of the brake sysiem. The hydraulic
componants are all unils that hold hydraulic
brake fluid and the brake fluid itsalf.

Other reasons for a low brake pedal are a
warped disc-brake rotor, out-of-round brake
drum, leaking wheel cylinder, a bad masier cyl-
inder, worn brake pads ¢r lnings

Itwould be mos! unlikely for anyone driving a
car built since the mid-1%60s to experiance a

will work with very high pedal pressure.

complede loss of braking power. Braking sys-
tems loday actually consist of two independeant
hydraulic syslems, In most rear-whesl-drive
cars and some front-wheel-drive cars, the
hydraulic system is spiit front to rear. That is,
botn front brakes are paired together and both
rear brakes are paired together, If the hydrau-
lics al one end fail, the other two still tunec-
tion,

Most front-wheal-drive cars use a dual diag-
onally split hydraulic system—ieft front and
right rear brakes are coupled, as are right front
and feft rear brakes. Again, If one sel of hydrau-
lics fails, tha other will stop the car.

Both types of split braking systems are
served by a dual-chamber master cylinder that
holds brake hydraulic fluld. One chamber of the
cylinder holds the fluid for one side of tha sys-
tem, while the other chamber servicas tha ath-
ar side of the system.

All of this background information is necas-
sary because the hydraulic system is the cavse
of almost all brake fallures and this is where
you should concanirate your roubleshooling.

Checking the hydraulics

Testing the efficiency of the hydraulic com-
ponenis of a brake system can be dona from
behind the steering wheel. If the car doesn'l
have a power boosles (power brakes), hold
your foot solidly against the brake pedal for 30
seconds. If the pedal sinks slowly to the fioor,
there's & fluid leak somewhere,

If the car has a power booster, place your
oot lightly on the brake pedal and start the
engine. You should feel the pedal drop slightly
as vacuum takes over boosler operation.

Mow, apply firm pressure to the pedal for 30
seconds. Again, if pedal sinks lower, a leak ex-
ists. Don't panic. Finding & leak isn't difficutt.
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Vrify that a leak exists by checking fiuid lev-
el in the master cylinder. The levels in both
compartmants shouldn't be maore than 's-inch
below the top rim of the cylinder. A slightly low-
ef level can be expected in a comparnment on a
car with disc brakes., As disc brake pads wear,
the piston moves closer to the rofor, leaving
more space in tha piston cylinder to be filled by
fluid, However, this amount is small, so if fiuid
level is raally down, thare's a leak,

How to find a leak

Start at the master cylinder, Run your linger
ardund each line fiting. It should come away
dry.

Look 1o see If the joint where the master cyl-
Inder and powar booster come togathar is weal
with fluid. I g0, the seal around this power
booster pushrod has probably ruptured

Remove the vacuum hose from tha fitting on
the power booster. Twirl a screwdriver inside
the hose, Check to see I fluld is on the screw-
driver shank. If s0, brake fluid Is being pulled
from the master cylinder into the engine
through a ruptured power-booster diaphragm.
Owerhaul or replace the booster.

From under the car, trace aach brake line. n
turn, from the master cyfinder to the fNexible
brake hosa to which il connedcts, and then on to
the wheals. You'll probably come o one of the
valves mantioned above. Don't overiook valve
fittings during your inspection. These valves
are part of the hydraulic system and the fitlings
can work loose. Try tightening a loosa fitting. If
this procedure doesn't stop a leak, replace the
wvalve,

Examine sach flaxible brake hose. As a car
ages, hoses become maore susceptible 1o
cracking, peeling and rupture. Feel the hose. If
It's solt, replace it.

Algo, inspect hoses for cracks or splits. One
likely sign ol a leak is a amear of wet dirt. You
should replace any suspicious-looking brake
hosea

On cars with drum brakes, look for signs of
fiuid on 1he backing plate. from the blesd valve
and at the point where the brake hose connects
1o the wheel cylinder fittings. Try o stop & leak

FLI-JIDIF\"FI TO AOTTOM
FPILLlnH"lLF NG

A n‘u.l'-:.'ruuﬂ masier cyﬂndnr requires
fiuid in each reservolr chamber.

from the hosa fiting and rom the bised valve
by tightening. If this doesn’l work, replace the
pars.

A large amount of fluid on the backing plate
indicates that the wheal cylinder is probably
leaking, Take off the brake drum and re-
move the wheel cylinder lor overhaul or
replacemenl.

On a wheal served by a disc brake, look for
signs of fiukd from the bieed valve and from the
fitting thal connects the brake hose to the brake
caliper. As with a drum brake, iry tightening the
parl. If there is luid all over the wheel, caliper
seals have probably failed. Replace the cal-

pr.
Il the leak has not been delecled, chances
are the master cylinder has an internal leak. In
this case, the brake pedal will sink to the floor
within 30 seconds as you apply firm pressure 1o
it with the engine running, However, the fluid
level In the master cylinder will not change
When you apply the brake pedal, the fuid wil
be leaking past a damaged seal in the cylinder
isall, but iI's not leaving the cylinder, This is
why there is no fluid loss. In this case, you will
hawve to replace the masier cylinder. L,

lndhﬂhhhﬂﬂﬂhﬂfhﬂmdw#brﬂgmﬂnmgm
or vailve. If this doesn't work, you'll have to install new brake components.

MAKES

THINGS

WORK

BELT-EASE®
BELT
DRESSING

Long lasting, crystal
clear, claan ball
dressing gives extra
traction and life to
Butomotive Y-balls
and all drive balts on
Bpphancas, blowars,
snowmaobiles, and
powar equipment.

BETTER!

5.5-0x. aerosol,

g il

e

LOCK-EASE®
GRAPHITED
LOCK FLUID

Keaps all locks work-
ing smoothly yaar
‘round, Seals out
moistura, protecls
against freazing and
tust. Freas frozen
and stuck locks.
3.5-0z. asrosol with
snorkel; 3.4 oz, can.

LITH- EISE@ AL WEATHER
GREASE

LITHIUM
| . _—
GREASE &

An all weather |«

graase for aulo,
farm, marine and
shop wse. Prefermad
because ol its
superior film
strengin plus water
and heat resistancea.
LITH-EASE pro-
vides axcellant lu-
brication and rust
protection. 16-0z2.
agrosol: 1-1b. fub;
1%-or. tube.

Available wheraver fine automolive

d hardwara products are sold,

American Grease Stick Co.
Muskagon, Mechegan
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SECTION

“W
Diesel

i

HEATED AIR
IGNITES FUEL
IN PRECHAMBER.
EXPANDING
GASES DRIVE
PISTON

Diesal engine lacks ignition system. Fuel
Is Injected into cylinder prechamber and
ignited by the heat of compressed air.

WentMy
gine Start?

FUEL
FROM
FUEL
INJECTION
PUMP

AT

diesel engine that won't start may nol
crank al all, may crank sluggishly, or may
crank briskly, but wonl fre up.

Suppose ambient temperature |s above 0° F.
and your diesel engine cranks fine, but for
some reason wont start. Each of these
conditions is apt 10 causs this problem:

B inoperative glow-plug control gystem.
B Reastricted fus! filter.
B Low compression.

Diesel fusl and intake air do not mix. Rather,
air is the source of igniton, N is highly com-
pressad 1o causa the axtrema heal thal ignites
diasal fual.

The fuel in most gasoline engines is mixed
with air, fed 1o an intake manifold by a carbu-
retor and distributed to the cylinders. In a die-
sal, fusl is injected directly into sach cylindar.
Air ingested through an air intake is distributed
through an inlake manffold. Thus, many

causes for a gasoline engine nol starting do not
apply 1o diesals,

Battery bits

Undercharged batteries can keep both die-
sal and gas engines from starting. Bul this is
nal included in the above list, since an engine
wilh a weak battery won't crank briskly, Crank-
ing will ba too sluggish to start the engine, or
the engine won't crank at all,

Condithions thal cause a battery for a gasc-
lins angine 1o weaken are the sams as those
affecting a batlery lor a dissel, Thay include
loosa or corroded cables, loose alternalor drive
belt, inadequate ahemalor oulpul dus o an
internal defect, undatacted short draining the
batlery, and engine oll not of a viscosity rec-
ommended for the ambianl temparaiure
canditians.

General Motors uses two 12-woll batlaries
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- START

Check for current at glow plugs with
12-voit test light. Make sure key Is on,

for six- and eight-cylinder diesel engines to
double amperage outpul and eliminate need
for a double-size hattery. Ganarally, diesal
£Ngines use More amperage 10 5erve a starer
motor and glow-phig crcull.

In GM diesels, batteries must give a mini-
mum granking apoed of 100 rpm whan the
engine is cold; 240 rpm when he engina is hol.
The one baftery in a Violkswagen four-cylinder
diesel must give enough curmant to achieve 150
rpm under all starting conditions.

If the wor Datteries of a GM diesel discharge
so the engine won't star, thay can ba “jumped”
the same way one battery can. Connecl
jumper cables to the baltery on the driver's
side, since it's nearer the starler motor and will
lower rasistance.

Mote; Pushing or towing to start a diesel-
angine car is a waste of ime. Never use charg-
ing equipment or jump-starting power packs

FROM FUEL
DELIVERY PUMP

FUEL
QUTLET

exceeding 12 volls. Youll burm out the glow-
plug system and other electncal units.

Gilow little glow plug

A glow plug is an elactric slerment thal pre-
heals the prechamber (GM's term) or swir
chamber [VW's). Thesa small chambers lie on
lop of the main cylinders, Fuel injected into
them is ignited by heat. Expanding gases force
the piston downward 1o turn the crankshaft and
provide power.

A digsel engine has a glow plug and cham-
ber for each cylinder. Glow plugs are needed
only for cold-engine starting to heal these
chambers 5o fuel will ignite. They then swilch
oM automatically. It's unlikely that fallure of one
glow plug will prevent engine starling. Howey-
er, failure of all the plugs will—because the
glow-plug control system breaks down.

Pepair of a glow-plug control systam varies
from maker 10 maker, Bu It's easy lo see f the
syslem has failed. Just connect the lead of a
12-ualt tast light to ground, turn on the ignition
key and hold the light probe 10 a glow-plug lead
bus (herminal). If the light comes on, glow plugs
are getting current. On GM diesels it will come
on intermittantly. Do not apply 12 wvoits of
steady current to GM glow plugs or you'll bum
them out. If no light shows, there's a control-
system breakdown.

With a VW diesel, failure is with the glow-
plug relay or warning light. GM diesels have
three different glow-plug control systems,
depending on car and year. Consult a repair
manual or a professional i your system falls,

A resiricted fuel filter

A clogged fuel filter causes the sama prob-
lems in digsel and gasoline engines. One is
(Pease turn o page T04)

disconnect fuel outlet line and crank

Clogged fuel fitter will stop the nglru echout.
engine. Use a receptacle fo calch fuel forcefu! fuel spray means filter Is okay.
———— e —————
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Finish this exciting CLOCK
Yourself and Save!

Fun and easy. .. everylhing included.
= Cadar ‘Burl' 14-17 x 1%" thick, prerouted
ared predrifled, Easy to finigh,
= Superh @ 756 quartz mavement {West
Germany's finest)
= (oldtone Serpentine Mands, segant
® Goldtone Aoman Numerals, self-adhesive
= Complele, easy-to-Tollow instructions

Intraductary prics just 519.95*

plus 5750 shipping & handiing, #ach [ quan

Create yowr own ciotks. peder addl
BTSE Quasly mowemenfa! Adcurss
I i, pedr. Rund bp b0 4 pesrs an
ona ‘£ daffery. Goldione hands i
with s ad - Warrmad fall year Owly
BF.B5* pivs 5150 per ardar shysping

& Mandling. 7 gudn *Codo. reshdents add Lex
[ Free calabag

Pipisa semd ma The mefchandisa checked above
Tlal medse _ Ship & Rand Total
VELMLC »
Esp. Dale
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T A U P
Coy'Statarfip __

CLOCK CRAFTERS £

5605 k(. PETERSON AVE.. GEDALIA, CO 80435
ATT: DEPT.K
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‘Proteces Mes

For anvthing that Sticks or Squeaks.

Dries ignitions in boats, RV,
Protects recls, guns against rust.
Cleans, lubricates.

It really works.




= 7 US AIR FORCE ONE
ﬂ"-. A trug olecior' s pioce

Beautifiul model, completaly firished
B ready b0 be mounted on sland

pupcied. Many ofher mocels avail
absg, Cumr 100 differant airines. Col-
orful Beochure with your sl order. Wae Ponar
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RSO OuT Chsck f money Crder ane walcome. Call or send
your order fo:
Alr Jot Advance Models, Inc.
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Tiph 305 582-4723 Telex 512517
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SECTIONYT4. DIESEL ND-START

(Continugd from page 193

that the engine fails to start. Usa the following
procedure to determine if a fuel fiter is clogged.
It applies spacifically to GM diesel engines, but
can be adapied {0 other makes.

The GM fuel fiter is mounled on tha right
side of the engine near the rear of the air
intake. The luel-inlet ling from the fuel-delivery
pump s at the top of the filler. The fuel-outiel
line o the fuel-injection pump is at the botiom
of the filler.

1. Disconnect the fuel-outiet line at
the fuel filter. Plug the open end of the line
10 keep oul dir,

Caution: Foraign malter in the fuel system
can damage tha fusl-injaction pump and noz-
zles, causing expensive repairs. Kent-Moore
Tool Corp. kil Mo. J2B438 contains plastic
plugs 10 seal discannected fust linas, nozzies
and injection pump pars. Ask your auto parts
and accessories dealer about it.

2. Hold & receptacle near the open
fusl-filter fitting to catch fuel that will
spray during the test.

3. Have somaans crank the sngine.
If fusl sprays energeticaily from the
open tuesl-filter fitting, the filter is not
causing your starting problem.

important; Diesel fuel can damage rubber
parts. Wipa up spills on hosas, wiring and rub-
ber steering- or suspersion-system Dools.

&, H fuvel does not spray from the
open fuel-filter fitting, reconnect the
fuel-putiet line and disconnect the
fual-inlat line. Hold a recaptacle to catch
fue! spraying from the nlel.

5. Have someons crank the engine.
if fusl sprays from the inlet line, it
means that fuel is getting to, but not
through, the filter. The [iller is plugged.
Replace it N fuel doesn't spray from the inket
lime, the biockage 5 1o the rear of tha filter,
probably in a faulty fuel-delivery pump of fuel
sanding unil. If it's balow 20° F., the problam is
probably due to fusl wazing &t tha pickup in the
tank. GM's retrofitted fuel warmer and check-
valve systam can prevent this. Il's standard on
some newar GM dieses.

Note: You can usually avoid a problem with
the fuel filter by followirg the maker's replace-
mant recommendations. With GM, replace the
fiter every 24,000 miles. With a YW diesel,
replace it every 15,000 miles.

Engine compression test

Testing compression of a diesel engine is
not like checking a gasoline engine. There's a
testing procedure that applies generally 1o all
gasoling enginas. Not o with diezels, sinca
makers lay down different rules. Thus, we give
GM's procedurs and show major differences
batween it and VW's.

1. Sow thai the batteries are fully or
nanrly Tully charged.

2. Remove the aircleaner and install
& cover over the all crossover to keep
loose objects and dirt out of the
engine. Don't use a rag as a cover. GM sug-
gesls you gel a Kent-Moore alr-crossovar cov-
er (parl No. J26&596-1), which bolis on,

Note: For data on Kant-Moore diesel tools

for GM or Datsun diesels. write lo 25784 Little
Mack, Roseville, Mich. 48066.

3. Disconnact wire from fusl sole-
nold terminal of the injection pump.

4. Disconnact =il glow-plug wires
and remove =il glow plugs.

Mote: For VW, remove all injectors.

8. Serew compression gauge into a
glow-plug hole and crank the engine
until you count six “puffs.”™ Each "pulf”is
one revolution. Test each cylinder. (For VY,
screw the gauge inlg injector ports, )

Note: You have to use a diesel-engine com-
pression gauge, capable of recording very high
readings, GM recommends Kent-Moore gauge
J26995, which can read up o 1,000 rpm. YW
recommends gauge YW 1323 or US 1011,
used with adapter VW 13232,

Compression should bulld up quickly and
avenly. A low reading on the first "puff” fol-
lowed by readings that build up gradually but
don't reach the acceptable minimum indicate
piston rings I the cylinder are leaking. The
acceptable minimum for sach cyfinder in a Gk
diesel is 275 pounds per square inch (p.s.i).
For VW, it's 398 p.s.i.

The cylindar with the lowesl reading should
be al least 70 percent of the cylinder with the
highast. (VW's limit between highest and low-
est reading is 71 p.s.i.). Varations indicate
wom valves in the low-reading cylinder,

GM warns you not 10 inject ol into any cyl-
inder to sea whether wormn valves or piston
rings are causing low comprassion, as you
would wilh a gas engine (see Section 4).
Extensive engine damage can resull.

YW parmits injection of a “small quaniity” of
SAE 40 oll inlo low-reading cylinders. If read-
ings become significanty highar, piston rings
are probably wom. If they remain the same
{low), valves are probably wom. ™
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INTRODUGING THE
BENGHTOP WORKSHOP

It's a whole new idea in power a little more money. dowel pinning and counter boring
tools from Shopcraft® All the pre- Shopcraft tools are tough, re- Wood Lathe \With variabie speed to
cision of stationary tools. For a markably easy to use and they fit help you shape, sand and turn
whole lot less, right on your workbench, beautifully.

In fact, Shopcraft BenchTop . 10-Inch Band Saw So you can do 4-Inch Belt Sander The power you
Tool prices start where quality e  precise mitering and intricate need for satin smooth finishes
portables leave off. S0 you get ¢ B cutting with ease, without hand saﬂl:lin_?.

a lot more capability for just b4 % & Y-Inch Drill Presses Give 5 & 8-inch Grinders To keep your
you the precision you need for tools sharp and true.

Look for the remarkabile
BenchTop Workshop at your local
hardware or home center. Or call
us at 314-634-4040 for the

name of the nearest dealer

and a free color brochure

The BenchTop
Workshop. Big
tool capability at
little tool prices.
Only from
Shopcraft

SHOPCRAFT: [\

BENCHTOP TOOLS

BenchMark Tool Company
Jetferson City, Missouri 65101 e e g




Whether you like adventurous scuba diving or just lazy snorkeling,
this self-propelled water tow will make the going easier and more
fun for the whole family. Using a simgle, tiny Gshing motwr, it whisks
you along at about 3 mph for hours of leisurely sea adventure.

Yoo can use the scooter with or without scuba gear — an air tank
adds to the fun and excitement, but it is not a must. You can also
cruise along the surface, with just a mask and snorkel, waiching the
muagical world of marine life passing by below you.

Complete plans for building PM's electric-powered diving scooter,
ncluting lull-size cutting patierns and an illusivaied instruction
anual are $10.75, Send your check or money order 1o
Popular Mechanics Dept. SEL, Box 1014, Radio City Station,
New York, NY 10101. Allow three to four weeks for delivery by
third-class mail. If you prefer faster, first-class mail add 75 cents.
For more on water sports and home and shop plans include
$1.00 for PM’s PLANS AND IDEAS CATALOG.

Enjoy a roaring fire . . ,

the easy way, with PM's Log Splitter!
What could be more pleasant on a

..Now You Can Own a Piece of History
THlS IS THE AUTHENTIC ORIGINAL PAY PHONE
— COMPLETE WITH GRAFFITI, FULLY REBUILT
AND IN GUARANTEED WORKING ORDER

UNBELIEVABLY PRICED AT  FIVil- i TV e" | 15)]

0“Iv 58950 STOCK 15 EXHAUSTED,

THESE PHONES MAY BE
WHILE SUPPLY LASTS

UNAVAILABLE AT ANY
PRICE!

Epﬂnﬁnuﬁm from public servics. Bring back memaories of
lhuﬂs-md I Enjoy ‘em a3 you remamber ‘e, with minor mars and Scars
A ulpmnum (Sorry, nmmmmmli
Panta rengwead or replaced whers . Fully tested. guaraniesd
mnﬂﬂmﬂmmﬁrﬁnmmmmw- ﬁmlTHImmuﬂrhld:l
Just piug into any slandard jack and save cons loward phane bill
Huge capacily for nickels. dimes and quarters,

AN INVESTMENT a5 well a5 a nowel decoration, identical phones
séll for much more than our low difect-lo-ywou price_ Collector's treagure —
bound 1o gain in value. YERY LIMITED Supply — Order Today!

ﬂ!ITE o

EIIHPI

BEIGE, GREEN or BLACK (ks Arailable) « . - -+« o .« . .. .. $89.50
READY TO EXTRA-CLEAN (Mo GraMfit] with inger ... .. ........... $84.50
PLUG-IN and USE ""‘"“_“"“‘_."?_"'";‘;”_“"_’“_“"E“z’-'"il
Comgatible wit ail phore LOME ISLAND PHOME COMPANY
compasis squpeent I 969 Lakeville Rd.. New Hyde Park, K.Y, 1140 !lhp-;:l:ﬁ
or etum within 30 days foe Plasse — PAY TELEPHONES af $49.50 Pl i 4
ol g ofpochasepice -m _mu-nm:n:hm RN oas 120
S o al R = |
A TRULY m'un um—' CHROME PHONE(s) st $120.50 Foreign, 535 ea) I
U e 71 CNECK OR MONEY
FOR SPEEDIER DELIVERY OROER ENCLOSED
PHOME TOLL-FREE and CHARGE rnI ADORESS Brage i |
{m}“:”' - W I MSTea ot

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 MECHANICS LOG
SPLITTER exerts some 10,000 |bs. of
pressure and will easily split 2 f.
lengths of maple and ash logs 12
to 14 inches in diameter. With an |-
beam backbone, double-acting hy-
draulic cylinder, control valve oil fil-
ter, 3-hp. gasoline engine and othar
features, you'll find this log splitter
easy to build and a fun thing to use.
And, you'll save your back from ach-
ing as you split logs the easy way.
Have more time to enjoy the crack:
ling 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

Popular Machanics is a publicalion ol Hears
Ma:?a:mes A Division of THE HEARST GOHPOHA

I.‘I' E-Ilr " O WISk
| (516) 352-7000 I s o 1 DINERS £LU
T of Latiing Tows Groug 150 p—T) u!uﬁmuwmw




This “oak-plank” celling is actually a min-
eral-fiber composition with a washable sur-
face. You can select from realistic wood,
cork or marble designs. All are Installed
with basic hardware kit shown balow,

An casy-to-install ceiling

ceilings have always meant spe-
cial problems for the homeown-
er. Whether it's chipping paint,
cracks, water stains or repainting,
working over yvour head only com-
pounds the difficulty of the task,
Armstrong has come a long way
toward solving ceiling-maintenance
problems with Easy Up Masters Col-
lection of ceiling panels. Installed
using a simply designed hardware
kit, the panels are durable, wash-
able and fire-retardant according to

Mall 4-1t. metal tracks 12 in. on center and
perpandicular to the celling joists. Special

nalis are inciuded in the kit

the maker. The four-part instruction
booklet is wellillustrated and easy to
follow, The planning section shows
you how to calculate the border panel
sizesto ensure a balanced look in the
finished ceiling.

Available at hardware stores and
home centers, the ceilings are about
$1.40 per sq. ft. One hardware kit
($7.95) will install 20 sq. ft. Manu-
factured by Armstrong World Indus-
tries Ine., Box 3001, Lancaster,
Pa. 17604. ™

Secure planks by snapping a clip onto the
track and sliding It over the lip of the plank.

NEW METAL DETECTOR

FIND GOLD, SILVER, COINS, RELICS!

U.S. PATENT NO. 4300097

Mew Patented

Metal Datector

finds lost and
hidden valuables! Detects thru dirt,
sand, solid rock to find all matals —
or adjust 1o screen out junk like nails
and foil, te pinpoint precious Hems.
Find single coins wp to 10 incheas
deep, a bag of coins up 1o 2 feat
deep, large objects up to B feel deep!

$89.95 DELIVERED

VISA, MASTERCARD,
AMERICAN EXPRESS
CALL TOLL-FREE 1-800-351-2274
(Texas collect 1-915-593-1115)
OR SEND CHECK OR MONEY ORDER
IMMEDIATE SHIPMENT

5 Year Unconditional Guarantee

Adjustable Aluminum Stem

Large View Master Meter

Cleartone Loudspeaker

Waterproof Searchloop
e Quality Construction

= Easy to Use

TECHNA,INC., 11900 Montana El Paso, Tx 79936

Return within 30 days
for full refund if not satisfied
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“Somebody who was scared to death of refinishing,

refinished

this beautiful table’

Homer Formby, 3rd generation restorer and refinisher,

And she did it in a matter of hours! Without a mess,
strugele, or night course.

Go ahead and say “impossible.” That's what this lady said.

And honestly, before my simple yet revolutionary refinish-
ing system, it was impossible. But thousands have learned
that refinishing doesn't have to be a terrible chore—thanks to
Formby Products.

Now, I've put together an Introduction to Refinishing Kit.
It lets the new refinisher get started immediately on a re-
warding project.

Don't strip. It's immoral.

For vears, the only way the non-professional could refin-
ish, was by stripping. But stripping is a disaster.

More than a mess, strippmg actually destroys the finish
vou wanl to restore, By taking yvour piece down to the bare
wood., vou remove the patina—the beautiful glow that's
created over time,

In notime you can destroy 30 years worth of beautiful aging.

The Formby Formula.

The center of my system is Formby's Furniture Refinish-
er. It does not strip, so it does not raise the grain and make
for tedious sanding.

Instead. it dissolves the old finish. Without any elbow
grease you'll watch the old, discolored varnish, lacquer and
shellac melt away. Along with any cracking or checking in the
fimish.,

You're actually reaching back in time to the original finish,
by dissolving years of accumulated gunk. (Packed in the kit
vou'll find my steel wool refinishing pads to work with.)

To protect your piece after refinishing, [ put Tung Oil var-
nish into my kit.

Ordinary varnish is brushed on top, so it sits on top.
Formby's Tung Oil varnish is hand-rubbed into the wood. %l
brings out the patina and highlights the grain.

Refinishing without fear.

My refinishing products are used by professionals, antique
dealers and museums,

Now, with my new kil, even more people can get started
on refimshing the Formby way,

Ii 1 sound like a refimshing missionary, it's because [ am,
Refinishing is fun and fills you with pride, Refinishing saves
money because you can rescue furniture that's been dis-
carded i your attic or basement,

So if you've never refimished, now's the time. Because
there's no feeling in the world like doing something with your

OWN LW hﬂﬂdﬁ Foembr's is & eegisiened trademark of Foemby's Trc.

Jor mlt 'y

No one knows wood as good. ==
Formby's products are available at berter paint, hardware, home centers and department stores.
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14 NEW ULTRALIGHTS YOU CAN BUILD FROM KITS

based on weight alone will not keep
some small but high-performance
airplanes from technically becoming
ultralights under the FAA’s propos-
al. Thiz was borne out dramatically
by the recent appearance of the
French-designed Cricket, a tiny,
160-pound, aerchatic speedster that
comes close to qualifving as an
ultralight by the FAA's definition
{zee 12 Hot, New Sports Planes You
Can Build, page 79, Jan. '82). The
Cricket is decidedly not what the
FAA hasin mind for untrained, unli-
censed neophytes.

More weight, more safety?

Ultralight makers contend that a
more liberal weight allowance is
needed for safety—that in meeting
the 165-pound limit, the necessary
gacrifices in strength, power and
fuel might well jeopardize reliable
operation. Ironically, the 155-pound
limit could also rule out float-
equipped ultralights—just when
they would no longer have to main-
tain the fictional pretense of foot-
launchability.

But all thizs scrambling to influ-
erice the FAA may fall on deaf ears.
Federal regulators have already re-

U F

Twin 7-hp mills give Koib Flyer speeds up
1o 45 mph. Cralil has three-axis control.

Jjected wing loading as too complicat-
ed a formula for easy enforcement.
And they don't seem likely to grant
the full 220-pound hike being pushed
for, although some form of compro-
mise is possible,

Of the 14 ultralights shown here,
only five are within 155 pounds. The
rest weigh up to 200 pounds. The
implication of this is obvipus—and
ominous. If the FAA sticks by its
original proposal, & lot of manufac-
turers could be in trouble.

Fancy new designs

Meanwhile, ultralight makers are
showing little concern. Faster, slick-
er and more sophisticated than ever,
their latest offerings are trying very
hard to look and fiy like real air-
planes—to the delight of pilots, if
not the FAA, Most manufacturers
have given up the primitive use of
weight shift and now provide true,
three-axis control (rudder for yaw,
elevator for pitch, ailerons for roll).
Other exotic refinements include

(Cantirped from page 97)

spoilers, anti-stall canards, twin en-
gines, brakes, cockpit enclosures,
even ballistically deployed para-
chutes,

Surprisingly, three of the lightest
new designs feature twin engines.
These are the 142-pound Lazair, 155-
pound Kolb Flyer and 163-pound
Hummingbird. Advantages claimed
for twins are more uniform distribu-
tion of weight and airflow, no prop
blast in the pilot’s face and backup
power if one engine quits. A minor
drawback: Engine throttles must be
closely synchronized or the craft will
vaw because of unequal thrust,

Nomad DS-26A has true alrcraft-siyle tall
plug allerons, takes engines up to 28 hp.

All three twins have ailerons, hut
the Kolb Flyver has a conventional
rudder and elevator, while the La-
zair and Hummingbird use “rudder-
vators"—combination rudders and
elevators. The Hummingbird and
Kolb Flyer have bath a joystick and
rudder pedals, permitting indepen-
dent control of yaw, pitch and roll,

Inthe Lazair, the rudder, elevator
and alleron functions are linked to a
single stick with no foot pedals. This
produces antomatically coordinated
turns (rudders and ailerons acting
together), but doesn’t permit “eross-
controlling” (rudders and ailerons
opposed for use in erosswind land-
ings and takeoffs). Though some dis-
agree, proponents argue that no one
in hiz right mind should want to
cross-control an uliralight anyway.

The Lazair has atotal of 12 hp and
a top speed of 556 mph. The kit is
£3,700 from Ultrafight Sales Ltd.,
Box 370, Port Colborne, Ont. L3K
1B7. An info pack is $10. The Kolb
Flyer does 45 mph on 14 hp and is
£2.495 from Kolb Co., R.D. 3, Hox 38,
Phoenixville, Pa. 19460, Aninfo pack
i5 $2. The Hummingbird does 50 mph
on 16 hp and is $4495 from Gemini
International, 75 Bank St., No. 13,
Sparks, Nev, B9431. An info pack is
85,

A radical departure

Startlingly different in conecept is
the 150-pound Kasperwing, a tail-
less flying wing with no elevator.
Although it requires weight shift for

pitch control, an ingenious reflex
wing, said to penerate vortex lift, is
combined with pivoting “winglets"
that ¢can be deploved individually as
rudders for yaw control, or collee-
tively as spoilers for glide-rate con-
trol.

The Kasperwing system isclaimed
to permit near-vertical descents and
zero-speed landings with no tenden-
¢y to stall. Top speed is 80 mph on 23
hp. The kit is $3,750 from Cascade
Ultralites, 1750 12th N.W., [szaquah,
Wash. B8027. An info pack is $5,

More conventional are the 135-
pound Rotec Rally 2B and 152-pound
Nomad D8-26A. Both have a stan-
dard rudder, elevator and ailerons
with independent stick and rudder-
pedal controls, The Rally 2B has a
30-hp engine, does 45 mph and sports
a twist-grip throttle on the control
stick—a nice touch. The kit is $3,850,
A float-equipped version, called Ral-
ly Marine, weighs 220 pounds and is
$5,250. An info pack is $5 from Hotee
Engineering, Box 124, Duncanville,
Tex. 75116.

The Nomad DS-26A eruizes at 36
mph on 10 hp, but can take larger
mills. Kits start at $2,995. An info
pack is free from Delta Sailplane
Corp., 13161 Sherman Way, North
Hollywood, Calif. 91605.

The canard caper

Among the latest innovations in
ultralights are “tail-first” canard
designs like the Catto Goldwing,
Tomeat and Pterodactyl Ptraveler.
A gmall, pivoted stabilizer ahead of
the wing, the canard provides both
lift and pitch control. Because it
stallz out first as speed decreases,
dropping the nose automatically
and restoring speed and lift before

Mirage features front angine, rear drive for
good CG stability and has full controls.

the main wing can stall, canards are

theoretically stall- and spinproof.
The Goldwing has wingtip rudders
combined with both ailerons and
spoilers linked together. The idea:
The spoilers give added roll contral
at low speeds when ailerons lose
effectiveness. The craft does T0 mph
on 30 hp, weighs 240 pounds and is
[Please turn to page 200)
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14 NEW ULTRALIGHTS
(Contruid liom padge 199)

$4,295. An info pack iz $6 from
Goldwing Ltd., Box 1123, Jackson,
Calif. 95642,

Like the Goldwing, the Pterodac-
tyl Ptraveler uses acanard for pitch
control and has wingtip rudders.
The rudders can also be deployed
collectively as spoilers to vary glide
rate, The Ptraveler does 55 mph on
30 hp, weighs 200 pounds and is
£3.900. An info packis $6 from Prero-
dactyl Ltd., Box 191, Watzonville,
Calif, 95076,

The 198.-pound Tomcat has an
unusual all-moving canard that tilts
up, down and sideways to serve as
both rudder and elevator. Angled
vanes under the wing, called dihe-
dral stabilizers, give lift, stability
and an automatic rolling action in
turns. Top 2peed iz 60 mph on 30 hp.
Kits start at $3,695. An info pack is
$4 from Waspair Corp., 1881 Enter-
prise Blvd,, West Sacramento, Calif.
95691,

New drive arrangements

Many ultralights use rear-
mounted pusher engines because
they put the prop blast behind the
pilot and direct the airstream at the

Jaunty twin-tailed P-38 Lighining, named
after WWil fighter, does 55 mph on 30 hp.

tail surfaces for enhanced control
rezponse. But aninherent disadvan-
tage is that pilot weight must coln-
terbalance engine weight to main-
tain a proper center of gravity (CG).
When pilot weight changes, the CG
shifts forward or back, upsetting the
aireraft’s trim.

Now several makers have come up
with new drives aimed at overcom-
ing thiz. In the Vector 600, Mirage,
Quicksilver MX and Rotec Rally, the
engine iz moved forward, either
ahead of the wing or at the midwing
position, with the prop behind the
wing on a long driveshaft. This
maintains the advantages of pusher
drive, with the CG less sensitive to
changes in pilot weight.

The Quicksilver MX and Mirage
both have conventional tails, while
the Vector 600 uses a V-tail with rud-
dervators, All three employ “spoile-
rons'—spoilers acting as ailerons—
to give positive roll control at low
speeds.

200  POPULAR MECHANICS

In the Mirage, the rudder, eleva-
tor and spoileron functions are inde-
pendently controlled by a stick and
foot pedals. In the Vector 600, these
are combined in & single stick—but
in a novel way. Moving the stick
slightly activates the rudders before
the spoilers. Thiz permits “crab.
bing™ in crosswinds without unde-
sired roll,

The Quicksilver MX has both a
stick and pedsals, but with still
another twist—the pedals control
the spoilerons instead of the rudder.
This clever arrangement lets you
apply the spoilerons separately for
roll control, or together for glide-
rate control,

Top speed is 50 mph on 30 hp;
weight iz 200 pounds. The kit is
$4,195 from Eipper Formance, 1070
Linda Yista Dr., San Marcos, Calif,
92069, An info pack is 33.

The Vector 600 does 50 mph on 22
hp, weighs 195 pounds and is §4,495.
An info pack is &5 from Vector Air-
craft, 3904 Somers Rd., Ellington,
Conn. 06029, The Mirage does 66
mph on 37 hp, weighs 200 pounds
and is 34,080, An info pack is G from
L. F. Sales & Distribution, Box 645,
Windsor, Conn. 06095,

Ultralights or airplanes?

How deo you tell a genuine ultra-
light from just a very light airplane?
It's not easy. Two fancy new feath-
erweights, the Mitchell P-38 Light-
ning and Striplin Lone Ranger, were
never intended to be foot-launcha-
ble and license-free, but, at arcund
200 pounds, they just might qualify
as ultralights depending on how the
FAA rules.

The P-38 Lightning iz a sporty,
twin-tailed affair named after the
twin-boomed P-38 fighter of World
War II. It cruises at 55 mph on 30 hp
and has conventional aircraft-type
controls. The kit is $4,845. An info
pack is §7 from Mitchell Aircraft,
1900 South Neweomb, Porterville,
Calif, 83257.

Looking even more like a full-
fledged airplane is the Striplin Lone
Ranper, a slick enclosed-cabin job
that, from a distance, might be a Pip-
eror Cessna. It, too, has full aireraft-
type controls, ean do 80 mph and
comes with a 12- or 20-hp engine.
Kits start at about $4,500. An info
pack is 37 from Striplin Aircraft, Box
2001, Lancaster, Calif. 93539,

Are ultralights an endanpered
species? Probably not. Ultralight
makers are a tenacious and inven-
tive breed. However the FAA ruling
goes, it's a good bet that most
designs will still be around—still
pretending to be real airplanes and
hoping no one will notice that they
almost are. P
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NEW RECEIVYERS
(Continued from page 99)

quencies to 30 MHz. and receive a
variety of international broad-
casts.

Following are our first impres-
sions of the three receivers. Then,
we'll get to the scanners.

N The Kenwood R-1000 is perhaps
the hottest and certainly one of the
most user-oriented receivers on the
market. This radio has a modest list
price of about §495, vet it offers a
great deal of performance. It's very
easy to tune: One knob determines
the peneral range, while another
zeros in on a station. This radio
*hears" the best of all receivers test.
ed, as its signal-strength meter indi-
cated. Granted, these meter read-
ings are relative, but this was
backed up by stronger audio.

H Drake R7: An example of the
shortwave radio “high end” in price,
the $1,499 Drake R7 receiver is jam-
packed with bells and whistles. It's a
state-of-the-art receiver, but itz au-
dio gquality and hearing ability test
weaker than the hotter R-1000. Tun-
ing is via a knob and pushbuttons.
B Sony ICF: Another example of a
low-priced receiver—about $400—
this radio iz no longer than a coffee-
table book. It will run on both house
current and batteries. It relieson its
microprocessor to run its display
and set up the frequency.

The apecific features of this radio
look interesting, but are cumber-
some., Tuning to a frequency is easy,
but tiresome, using stiff pushbut.
tons. The radio will search for a fre-
quency, but the user must follow an
awkward programming method.

Not only does the receiver hear
one weak station well, but it may
hear three or more simultaneously,
which is confusing. You can™t zero in
on one. Yet, audio quality is pood.

These “general-coverage” receiv-
ers all shared certain features. Asa
rule, most modern receivers are con-
trolled by microprocessors. This pro-
vides them with digital readouts and
excellent station-holding power, cor-
recting a problem which troubled
older receivers—"drift.”

Most general-coverage receivers
can also hear the popular wvoice
modes of AM radio and single side-
band (33B), along with Morse code.
On the Cadillac-type rigs, it isn't
unusual to find noteh tuning, by
which a user can “notch" out inter-
fering stations, or passband tuning,
which allows much the same thing.

The scanners

While tunable receivers like the
three we tested open the whole
world of shortwave, a new genera-

tion of scanners opens up the “ac-
tion" bands. The public service fre-
guencies feature police, fire, air-
craft, weather and other "local”
broadeasters.

These scanners were made possi-
ble by the microprocessor, which
controls the tuning and method of
generating a frequency. Mder scan-
ners were limited to single channels.
The new scanners are broad rang-
ing, covering huge slices of the radic
spectrum. Generally, they feature
many channels of memory storage
and can seek out and find new fre-
quencies.

Most seanners have a number of
features in common. A user can pro-
gram specific stations into the push-
button channel selectors or he can

Popular line of shortwave accessories is
from MFJ Enterprises. Active antenna (on
top) for Indeor reception and

both maximize receiver ability.

use automatic search to find new
atations. Most batterv-operated units
also operate on house current.

During our testing, PM looked at

eight state-of-the-art scanning re-
ceivers from $250 to 8550,
H Bearcat 350: Perhaps the best
known scanners today are made by
Bearcat. The 350 iz a highly user-
oriented scanner with a bright
green digital readout and slanted
kevboard. It's an easy-to-tune radio,
with pushbutton entry, and it can
hear distant signals, even with an
indoor antenna. The audio quality is
very good.

This scanner has 50 memory chan-
nels and the ability to search for new
frequencies. Searching lets you find
unlisted or even “secret” frequen-
cies. This feature iz limited, howev-
er, because, when a search is
stopped, it must be reprogrammed.
B The Bearcat 100 is the first pro-
grammable, handheld scanning re-
ceiver. It features a large display
and 16 memory channels. It oper-
ates on either house current or
rechargeable batteries. Its hearing
ability is somewhat limited by its
stubby antenna and thisis its prima-
ry drawback. Rather than using a
standard antenna connector, Bear-
cat uses a screw-in type that's
incompatible with other radios.

B Realistic 2002 and 2020: Rat-
ing almost as high as the Bearcats,
Radio Shack's scanners are easy to
use. They would have rated higher if
they “heard” as well asthe Bearcats
and if they scanned their memory
channels as quickly.

Featuring easily seen slanted

readouts and keyboards, they are
user-oriented. The top-of-the-line
2002 has 50 channels, while the 2020
has 20 channels. Its primary draw-
hack is its lower hearing ahility.
B The J.I.L. SX-200 had the best
hearing ability and widest coverage.
The broad range of this new entry in
the scanner market should allow lis-
teners to find many frequencies not
covered by other scanners. It has
another advantage, too: It can set
different levels of “signal lockout.”
In other words, it determines auto-
matically which channels are just
noisy and which have activity.

The SX-200's failings are its limit-

ed 16-channel memory capacity and
its cumbersome programming fea-
tures. Audio output is excellent.
B Regency D810 and D100: Al-
though Regeney claims fairly good
hearing ability, it didn't seem that
way in our tests. Another poor fea-
ture is the keyboard: A flat plastic
affair that lacks the poeitive feel of
buttons. The only indication of a cor-
rect entry iz a beep. The keypad is
also horizontal, requiring the user
to stand over the rig to program it.
Itz display is set at a nearly unread-
able angle. [tz audio output was tin-
ny.

These items detract from some
laudable features. For instance,
with a push of a button, a user can
listen directly to police, fire, rescue,
marine and other stations.
® Fox BMP 10-80: Thia scanner
suffers from a number of limita-
tions. Although its listed frequency
range seems comparable to other
scanners, it only hears 60 prepro-
prammed channels within thoze
ranges. 5o, SCANNINE a preprogram-
med police band might result in few-
er calls heard. On the other hand,
searches are faster, as fewer fre-
quencies are looked over. The manu-
al search function, however, is cum-
bersome and programming requires
an awkward three-button sequence.
It alzo suffers in comparison to other
scanners, when it comes to hearing
ability. It hears itz own internal sig-
nals and tries to listen to itselfl.
Though billed as a portable, it isn't
very small and requires a large
shoulder belt.

All these radios will bring excite-
ment and new listening pleasure.
Whether vou try shortwave or th
“aetion” bands above 30 MHz., yor
find & new world waiting.
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EQUIPMENT AND
TRAINING NO OTHER
SGHOOL GAN MATGH!

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

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

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

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

NTS'S\

Master Course in
Microcomputers includes the NTS/HEATH
H-89 Microcomputer {(#1 above). It
features flapp§disk storage, "smart” video
terminal, two Z80 microprocessors, 16K
RAM memory expandable to 48K. HDOS
included.
The NTS/Rockwell AIM 65 Microcom-
uter (#2) is 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

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.

_

—

BASIC interpreter on ROM.

. And in NTS's Master Course in

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




HOME ENTERTAINMENT sinviateq rv Arcepion 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.

ELECTRONICS

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

And because we're NTS, we include an
array of state-of-the-art test equipment—
including digital multimeter—with most of et
these programs. 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
helplniyou. too, develop important new
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PM OWNERS REPORT: DE LOREAN
{Conbnusd from page 101)

5,600 rpm) or turbocharging this
one.

One Californian—a 28-year old
project engineer—made an excel-
lent point. "Other owners might
comment on the Da Lorean's lack of
power, but I, for one, am very happy
with the V6 engine and its blend of
economy, power and durability."

And he went on: '] could mention
some items I do dislike about my De
Lorean, such as the dreadful wind-
shield antenna or the black, heat-
absorbing interior, or the failure of
the doors to lateh properly if I park
with the car's nose pointed up- or
downhill. However, DMC has retro-
fitted door-latch guides and door
gaskets, they've incorporated an au-
tomatic mast-type antenna into lat-
er production cars and you can now
get a silvertone interior. Obviously,
John De Lorean listens and is trying
to satiafy his customers.”

And to counter the relatively high
initial repair record, I hove to add, in
fairness, that 47.2 percent of the
owners we queried rated dealer ser-
vice excellent, That's a fine showing
when compared with other recent
Owners Report data. Another 358

f's a funny thing about the De Lorean.
We've yel to ses a wile-up that actually
blasts the car for its poor quality control. We
wera awed from the start by the planes of its
stainless-steel flanks and fended to gloss
over the many shorlcomings in the finish of
the cars we drove in lraland lasl year.

Since thean, the car has generaled an
onslaught of words, but very few of them
dealt with how it slacks up as a car. It's
almaost as if the De Lorean has transcended
the realm of mere automobile 10 become
soma sort of symbal, tha essance of what lop
executives, olimen and intemational traders
of tha world buy a car for,

S0 let's set the record siraight.

Every Da Lorean we've driven leaks, We
couldn’l get half the instruments o work in
the last one we drove. Every nul and bolt on
the car seemed lo be shaking itself loose.
Thare wara rattles everywhare. And this car

The Steak Or Just The Sizzle?

only had logged 2,500 miles on the clock.

You could put up with all that if the car com-
pansated for |t with thrilling, eyebali-sucking
parformance. It doesn’t. instead, it acceler-
ates with a lackadaisical attitude that tells you
you'll get there in due time. The car isn't slow.
Bul you could blow its doors off with a Dodge
Charger 2.2,

S0 what's left? The beautiful Glugiarc-

skin? It /s gorgeous. Just dom
touch it, or you'll spend the alternoon figuring
how 1o remove fingerprints from stainless
steal. And it ain’'l easy.

But the way a car handies, accelerales and
transports people Is really just the surfacs of
iL. For $25,000 you're buying more than the
thing itsell,

How much longer you'll be able to buy “the
dream™ we don't know: At press time, De Lor-
ean Motor Cars Lid. was siruggling for its
financial life.—T.A.

percent marked De Lorean service
good—more hard evidence that
DMC dealers are truly trying.

As an aside, a California pharma-
cist interjected this rather surpris-
ing note.

“I'm answering your question-
naire based on my second car. The
firat one was an early-production De
Lorean that came with too many lit-
tle problems. These were repaired,

but remained nuisances, so [ phoned
De Lorean and asked the factory to
replace the car.

“Just one week later, DMC told me
to take my first car back to my deal-
er, who provided me with o later pro-
duction model. This second car has
been a joy."

We've all heard talk of the De Lor-
ean's start-of-production guality.
Yet despite the California pharma-
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con has come
up with the self-service
Adhesives Store™ It
makes finding the right
adhesive easy.

The Adhesives Store
has a complete selection
of Devcon products.
Everything from our
n:u:; lén-Rae]l;; 5-Min-
ute ity to
gcneralpt‘:uxyusehn?é
cement. You've gotit all
right at your fingertips. And 1o make knowing
what you need easy, the Adhesives Store comes
with a simple-to-read application chart.

The Adhesives Store.
It’s at your nearby hard-
ware or home center store.

FINDING THE RIGHT ADHESIVE

SHOULDN'T MAKE YOU COME UNGLUED.

Sometimes hunting for
the right adhesive is
enough to make a grown

gy
SR

We've token the guesswork out of odhesives.



Get The DryLook... and don’t be a stiff.

The Dry Look in pump
right for your hair,

© Tha Gfetie Compony 98

Get the hold that leaves hair
feeling as soft and natural as it looks.

The Dry Look® gives you more than a great look.
It leaves your hair feeling soft and natural, too— not too shiff.
ay of aerosol — with a formula that's
t The Dry Look...and don't ba a shiffl

-
'1

Avollabla in pump or aerosol.

cist’s experience, not all early De
Lorean owners wanted to trade in
their cars. In the area of workman-
ship, 39.1 percent gave the Belfast-
built sport coupe a rating of excel-
fent, with another 43.7 percent
putting it in the good column. That's
better overall than most American
ears we've examined lately.
However, some people did note
quality and workmanship lapses. A
Texas metals executive, for exam-
ple, told us that, “. . . the stainless-
steel bonding on the roof between

the doors has started to buckle, That
plus too many small problems have
cropped up. All should have been
corrécted at the factory.”

With regard to price, one self-
employed Californian confided that
he'd paid 5,000 over sticker for his
De Lorean and then added, “, .. but
where else could 1 go at the time?"
Most other owners paid retail or just
above it, and many waited patiently
for delivery. "I put my reservation
payment down in June 197% and
finally took delivery in September

1981," wrote a New York engineer,
"but the car has proved well worth
the wait."

When we pinned owners down and
asked for specific complaints, poor
rear visibility headed the list, fol-
lowed by engine weakness and im-
perfect workmanship. A Georgia
physician opined, “The transmis-
sion is sometimes balky, rear vision
is poor, and acceleration isn't in
keeping with the car’s styling or
price. It's also hard to keep the body

(Prease turn o page 210)
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Enjoy a do-it-yourself
spring at Sentry.

on this spring, your nearby Sentry
top, brand-name products you trust

and friendly do-it-yourself advice.
Just look at these great values:
™ shop-vac® scal .
20-ft Aluminum " Wet/Dry ‘uhﬁi.:.ﬁweil‘tr?n 5.4
Extension S accessories (700-02-62) o
Only 85388 & ¢

Ladder (om2o-2x) -
Only $66.88

SKiC
7V a-in. Circular Saw
(79 Only 534,88

Cnain 1610431 Only §13.88

<> ..
Dial 5™ Sprinkler 3

with Twist Connector™
(n1sa1c) Only 54.66 o

Brand “Press 'N' Sand" Disc
Sander Kit

Only F“‘--
mﬂsa.u | “AQ

STANLEY )

4-inx16-ft.

Luflein® 100-ft.

Only 56.68 & Drill Bits (et Measure (PLIIER)
Only $9.99 Only $5.88

When you’re ready to do-it-yourself.

Look for us on . ~—7
Check the Yellow Pages under Hardware for the SENTRY store -
nearest you
Sentry Hardware Corporation, Cleveland, Ohio 44113,

Merchandise shown in this adverlisement is availlable Irom participating deales

only. Offer expires May 31, 1882, All Sentry dealers gwn their own stores, They

select their meschandise and sel their own prices. There may be variations in

products, avaiable quantities and prices in indiidual stores,
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No matter what project you're working
Hardware store can help. We have the

PM OWNERS REPORT: DE LOREAN
(Contruwed Hom oage 209)

clean and the radio antenna is
worthless!"

And a Florida investor: “There's
no comph on the low end and no
speed up top. Turning radius is very
bad, especially since there's no pow-
er steering available. And there's
abszolutely no visibility to the sides
or rear,”

Handling came in for mixed re-
views. A Michigan physician noted,
“Light front end decreases steera-
bility in snow." An Illinois sales-
man: "Too much understeer. 1 pre-
fer more neutral handling. And the
gearbox ratios in low, second, and
third could be a bit wider for city
driving."

*It handles well," stated a North
Carolina private detective, “is quick
to respond and has a good ride.” A
California chiropractor agreed: “It's
a fun ear to drive, relatively fast,
and it goes around corners like it's
tied to rails.”

Owners agree, too, almost unani-
mously that the De Lorean's one of
the most comfortable cars they've
ever driven. Sealing cumlort, leg-
room and controls come in for solid
praise, but the high door sillz, plus
opening and shutting the doors, take
some getting used to. And despite a
ventilation system that was gpener-
ally rated pood, many drivers voiced
annoyance with the hard-to-open
side glass,

Owners don't seem quite ready to
rush out and buy another De Lor-
ean. Only 63.7 percent said they'd
buy the car again. That's quite a low
figure, but you have to realize why.
A good many owners told us that
repurchase would depend on what
elge is available at the time.

Another reason, as an Illinois den-
tist insisted, is “because | don't ever
intend to replace this De Lorean.”
And there were people who simply
felt that one sports car was enough
for a lifetime.

And a Florida interior designer
put the capon it when she explained,
“I believe in a man trying to fulfill
hiz dream. Mr. De Lorean didn't
have to do this to further his career
or for financial gain. He wanted to
build a better product. He found he
had to make concessions, but don't
we all?

"I think his first attempt iz good,
and ['ve demonstrated my faith by
buying his car, He and his people
were intimately involved in the pro-
duction process from beginning to
end. There's continuity and inven-
tiveness on his side. John De Lorean
put himself on the line and his heart
in the car,” ]



OAK WINE RACK
[Cantmusd from pags 107}

pogition, trace around both rabbeted
ends, using a pencil. Remove the
rack and set up the base piece for
routing with a straight cutter. Make
a test cut in serap to check the dado
for width and depth. Also, stop the
router in the scrap and mark the
outermost edge of the shoe on the
serap. Remove the router and mea-
sure the distance from the mark to
the cutter edge.

Use this dimension to locate the
fence (guide) for your router to ride
against when routing the dadoes in
the bottom {and top). Remember
that you will only ecut halfway
across, and then the guide must be
moved % in. to finish the other half
of the dado. Clean out the rounded
corners, using a sharp narrow chis-
al. Make certain you test-fit the mat-
ing members {requently as you do
this dado-shaping step.

Repeat the procedure to create
the top piece. Make certain that you
mark the top, using the top ends of
the module. Remember that there is
almost always some warporcupina
piece of hardwood; thus, it is very
likely that your rack and top and
bottom pieces will only stack one
wav—the way they were laid out
originally.

Finishing the rack

When all carpentry is completed,
vou can proceed with the fnish.
Note: You ean rout the rabbets in
the sides freehand if you are experi-
enced with a router. If you have rea-
son to doubt your control of the tool,
clamp a stop block to keep you from
routing beyvond the rabbet center
point.

Band the entire rack with 160-grit
paper, dust or vacuum off the saw-
dust and apply the oil stain of your
choice, The rack shown was stained
with Carver Tripp's Spanish Oak oil
stain. Apply the stain, following
label instructions. After wiping the
piece, let it dry for 24 hours.

The rack shown is sealed with 3-
Ib.-cut, water-white shellac thinned
50 percent with denatured alcohol,
Use a quality bristle brush to apply
it and allow the shellac to dry for at
least four hours,

To finish, lightly rub the shellac
with 180-grit paper wrapped arcund
a felt block. Rub lightly, and with
the grain only. Dust off the piece and
wipe thoroughly with a tack cloth.
Apply one coat of varnish, as it
comes from the can. The rack shown
on page 104 was finished with
MecCloskey's Heirloom semigloss
varnish, which dries to a “hand-
rubbed waxed" lock. B
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THREE WINE RACKS YOU CAN BUILD

Ve-in. strips, You won't need clamps
to glue on the strips; use masking
tape instead to apply the necessary
gluing pressure. Cut the strips % in.
wide to permit some leeway in glu-
ing. They are trimmed flush to the
panel surfaces with a block plane
after the glue has set. Don't skimp
with the tape; use 6-in.-long strips at
3-in. intervals to obtain good contact
throughout. A word of caution about
masking tape: Some brands of tape
leave a sticky residue when re-
moved; this type must be avoided.
Test the tape on serap to make sure
yours comes away clean.

The diagonal cross panels are
aszembled with edge half-lap joints:
Ye-in.-wide notches are cut halfway
through the mating pieces. You can
make these notches in one pass on

I N i R . i

T

1 Use a block plane to trim edge banding
flush with panel surface, then sand surface,

AMAZING VINYL REPAIR

—$10 to 520 in an hour!

Big earnings. repeat business Car
= shops, homes, motels, restaurants,
= pars. eic FAEE FACTS BY MAIL
Call tol-fres 800-821-8832 (I B00-572-0444) or
Write WIP. 201 Monltrose, Dept 18%. Checano. IL BOGTR

2 Make double kerf cuts to form nolches.
Do all first cuts, shitt bleck for second cuts.

EARN BIG COMMISSIONS

WORK FULL OR PART TIME!
Show blg FREE SALES KIT featuring com-

plate line low priced business printing and ad

:Einlallln to business peopls. Bulld profit-

ie repoat business. Start now.
MHATIONAL FRESS. INC,
Dapt. AN MORTH CHICASD, ILLINGIS S0084
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3 Two 45° bevel cuts are made first on the

part of the |oining Dblocks.

(Contnued fram page 107)

4 Fence Is repositioned and the blade Is

§ Masking tape must be used to hold
glued joint together: clamps won't hold.

the radial-arm (or table)saw, usinga
dado head. If you don't have a dado
head, zsimply make two kerf cuts
with a smooth-cutting, regular saw
blade.

Here's how to obtain uniformly
spaced cuts: Clamp a stop on the
radial-arm fence 123 in. from the
blade, Cut 6 in. inte the panel to
make the first cut for a notch, then
flip the panel over, end-to-end, and
make the first cut for the second
notch. Do this with the eight panels,
then shift the stop block so the see-
ond kerf cut will be ¥ in. from the
first one, measured outside to out-
side.

Don't automatically shift the
bloek % in. from the first position, or
you will have an error equal to the
saw blade thickness! Repeat the
sawing on the eight panels, alter-
nately flipping them over for the sec-
ond notch cut.

A quick way to drop out the notch
waste is to bore a “-in.-dia. hole at
theinside juncture, Otherwizse, usea
sabre saw with a narrow blade and
work it across the corner. Sand the
faces of all the panels. This tends to
loozen the fit of the panels in the
notches, but the slight looseness is
olkay. In fact, a tight fit will cause
assembly problems.

Making the joining blocks
Now, vou make the angled joining
blocks. These can be made on either
(Please tura to page 214}
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THREE WINE RACKS
{Continued from page 212)

a table or a radial-arm saw, Here's
how it's done on the table saw: Tilt
the blade for a 45° bevel cut. Make
two passes in each block to cut the
shallower bottom kerfs first. Then
raise the blade and reposition the
fence to make the zecond series of
cuts, which will drop out the waste.
These deeper cuts are made lastso a
nontippable wide surface iz always
an the table.

If you should have a molding cut-
ter head for the saw, with a suitable
small-radius shape, use it to cut the
small corner-round on the blocks.
Otherwise, do the rounding over
with a block plane and sander. Sand
all of the exposed surfaces of the
blocks before nssembly.

The blocks are glued to the panel
ends for the first stage of assembly.
Here, maszking tape is an absolute
necessity because ordinary clamps
simply can't get a preper hold. Two
strips of tape pulled taut will suffice.
To make sure you join the blocks ta
the correct faces of the panels, join
the panels in advance and mark the
block locations. One slip-up will mess
you up.

How to interlock panels

After the glue has set, interlock
the panels (they won't need glue),
then cut the smaller end panels to
length. Working on a flat work sur-
face, glue them in place. Since many
plywood panels have some degree of
warp, it is advisable to use a stron-
ger tape for this gluing operation to
ensure against the parts popping
apart. Duect tape is a good choice.
Again, check the product first for
clean sticking and removal.

Wood screws and glue are used to
attach the side members. The heads
are then concealed with wood plugs.
Clamp the top and bottom members
in place and bore Ye-in. pilot holes
for the screws. Remove the clamps,
bore the shallow larger hole for the
plug, then rebore for the serew body
and shank diameters, respectively.
Glue and screw the top and bottom
panels in, repeat the steps and
attach the left and right side mem-
berz. The abutted corners are se-
cured with glue and 1%4-in. (4d) fin-
ishing nails. When both sections are
completed, stack them one atop the
other and drill the screw holes for
the mending plates, These plates
will serve to keep the sections from
shifting.

If you have paint spray equipment
and a suitable place to worl, you can
apply practically any kind of finish.
But brush application of a regular
top-coat finish will be particularly

214 POPULAR MECHANICS

on a fist surface to ensure accuracy.

difficult in those angled corners.

A pood solution is to use a pene-
trating Danish oil finish such as
Defteo (made by Delt Inc.). This pro-

7 To obtain tight joints when gluing In
end panels, held them with duct tapa.

vides a tough satin finish and is easy
to apply. It is available in Natural,
Medium, Dark and Black Walnut. We
used the clear Natural finish.

Mediterranean Wine Rack

Asalid furniture accessory, this
metal wine rack is 36 in. high,
weighs 35 pounds and holdz 18 bot-
tles of wine, Each bottle is held with-
in two rings, one at the neck and one
at itz base. A number of blacksmith-
ing and welding techniques are uti-
lized in its construction.

Begin by shaping the rings. If you
have a power hacksaw, vou can slice
Ye-in.-thick sections of a 5 or &-in.-
dia., thick-wall pipe.

An alternative method, shown

here, isto make a form around which
to bend the rings {see the ring-form
detail in the drawing). A section of
f-in.-dia., thick-wall pipe can serve
as the form. Weld a strip of steel
across the bottom of the form to
gecure it in a vize,

A bending wrench shown in the
drawing helps shape the rings. One
other shopmade tool, a rail locator
{see detail J), is used later to locate
the rails supporting the wine bot-
tles. Since it has the same contour as
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the rings, shape it when vou bend
them.

Use a hacksaw to cut the strips for
the 36 rings to length. Grind all ends
smooth if needed. Secure the form in
a vise, Lock one end to the form with
lever-jaw pliers and bend the ring by
pulling and bending with the bend-
ing wrench, Close the ringz with a
C-clamp and weld the inner and outer

1 Form the rings around the ring form,
held in 8 vise. Clamp anend of the steel with
lever-jaw pllars; uss the bending wrench.

2 The C-clamp, inturm secured to the table
with a clamp, keaps the ends of the ring
together while they are being welded.

3 Clean the outside of the ring weld on a
bench grinder. Hold ring vertically, being
careful not to grind a concave apol,

4 Clean hard-to-reach welded spots such
a8 Inalde of rings with small portable grind-
er, or grinding stone chucked In a driil.

surfaces together. Grind the weld
clean. True up the ring in a vise with a
hammer. The main arches of the wine
rack are 14 in. in diameter, One way
to shape them is to use an automobile
wheel az a form. Heat the length of V-
in. square steel in a forge or with an

(Piease tum o page 216)
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THREE WINE RACKS
[Continued from page 215)

oxyacetylene torch to cherry red.

To avoid heating the steel, you can
alzo bend the arches, using a vize
and the bending wrench. First lay
out the arch shape on cardboard.
Then secure the bending wrench in
the vise, tangs upward. Place one

$ To bend the main arch, Insert the steel
between tanga of bending wrench, secured
in & vise; apply pressure to band.

6 Lay out the rings within the arch to test
fit. Then clamp first three rings to arch and
1o each other: weld parts together.

end of the steel between the tangs
and begin to bend; continue bending
the length of the steel, occasionally
removing the work and checking the
shape against the arch layout.
After bending both arches, check
to see that they are identical, Cut

b

T To weld the rails, turn rack upside down
and clamp it to 2x4s. Clamp rall at previ-
ously located spol and weld.

the wvertical supports and prind
smooth the ends that will rest on the
floor. Weld supports to the arches.

Next, position the three top rings
within one of the arches; test-posi-
tion the rest of the rings, then
remove them. Clamp the firat three
rings to the arch and to each other
and weld them in place. Clamp and
weld the remaining rings. Attach
rings on the second arch to line up
with their mates; clean welds. Join
arches by welding the side supports.
To keep arches plumb and square,
clamp several flat pieces of steel
bridging the 12-in. gap between
arches.

To find the position of the rails
that hold the bottles, first find the
exact bottom of each ring. You can
do this by placing a pilece of shot, a
dried pea or a pencilinzside each ring
and marking the spot where it set-
tles. Line up the notch of the rail
locator with this mark; mark the
ring at each end of the loecator. Turn
the rack upside down and weld a rail
onto the bottom of the ring directly
above these two outer marks.

Finish by spray painting black
with a rust-resistart metal paint.

Closet Wina Vault

hough not actually a “vault,” this design
lets you slore a lot of wine in a cellar clos-
at. Wina-accessory firms, such as Cramer
Products (381 Park Ave. 5., New York, N.Y.

10016), offer temperature-humidity control
equipment.

All stock for rack members is Ye-in, clear
pine. Assembly is with No. B oval-head wood

HEAR NOTCHES
4w et

FRONT MOTCHES
34w 1104

END
SHELF-B

SHELF-A
YEATICAL-C

screws. Rip stock to required widihs: 214
in. for shelves, 1% in. for verticals and 1
in. for horzontal support strips, Jolnt
edges smooth, cut parts to length,

Usa a table saw with dado head and
tenoning jig to cul end siots in shelf mem-
bers, The front slot ks 1% in. deep; the
back slot is 1'% in. deep. Insart front and
rear varticals into shelves and bore screw
holes 134 in, deep. Countersink holas,
Bore wall-attaching screw holes in verti-
cal side and back membars, then mark
hole locations on vault's walls. Bora
screw pilot holes, After assembly, attach
umnit to wall with screws. Use offsat screw-
driver on last end wall saction. ba

Bore countersunk holes for oval-head
screws, than assemble vertical unita.

Motched floor sirip snugs Into projec-
ting vertical strips, Is screwed to fioor.

ST

Intermediate support strips are same as
floor strip, but screw lengtha differ.

MATERIALS LIST—VAULT RACK
Sizw and description (use)

B o« 243 = 17 ping (shi)

Fa w 15m = 13 ping (and shaif)
R w10 s aengih o sul {vertieal

# Mo, B brass ovalhaad screw
195" Mo B brass oval-head Scraw
194" Moo B brass ovai-head Borew

omm 0 nm}i

Amour of sach fom &8 mequmad
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FITNESS AND THE MACHINE AGE
{Continued lram page 53)

rent physical condition, specific ac-
tivity interests and even, to some
extent, your outlook on life. First of
all, if you haven't been exercizing
regularly, regardless of age, don't
start in on a resistance machine of
any kind without a physician’s ex-
amination. If you intend to work to
near exhaustion, in order to build
cardiovascular endurance or skele-
to-muscular strength, and vou are
over 35 years old, a maximal stress
test (usually administered on a
treadmill) is advisable. If the idea of
amaximal cardiac performance test
gcares you, inquire at exercise clin-
ics, hospitals or other institutions
about alternatives. There is elec-
tronic equipment now available that
offers a computerized projection of
peak cardiac performance from sub-
maximal effort. Not all dectors con-
sider it reliable, however.

Conditioning synthesis

Until recently, fitness enthusiasts
have tended to belong to either one
of two distinct camps: aerobic condi-
tioners (joggers, swimmers and =o
on) and strength freaks. The home
resistance machines are helping to
bring about a synthesis. One-sided
exercise programs, whether on the
track or in the gym, have one thing
in common: They're boring. But
lately, statistics have acerued show-
ing that they also may prove coun-
terproductive. Sconer or later, most
one-dimensional fitness fanatics
overdo their particular routines;
joggers pile on the distances, weight
lifters add poundage. Fitness, tech-
nically, is not a static condition—
you're either improving or deterio-
rating—because the body accli-
mates rapidly to incremental de-
mands. Too often, the result of
onward, upward movement in one
regime is injury, usually chronie,

Home exercize equipment, there-
fore, should be assessed on the basis
of versatility, as well as the basic
parameters of construction, com-
pactness, safety and so on. Can you
do exercises easily to train both the
upper and lower body? How wide is
the range of resistance? [f cardio-
vascular conditioning is vour prima-
ry goal, does the machine permit
rapid adjustment between exercises
so that pulse-rate elevation can be
maintained?

It should be noted that no multi-
station resistance machine will offer
anyone, except a member of the Chi-
nese national acrobatie troupe, as
effective an merobic routine as a
machine designed specifically for
aerobics—such as an exercise cycle,

Yet by combining a pure aercbic pro-
gram, such as jogging or swimming,
with resistance training, you can
progress with multiple benefits.

On the other side of the coin, free
weights—the traditional barbell
with graduated platez—are also a
desired adjunct to resistance ma-
chines. Why do you need a set of
weights after you've bought an ex-
pensive machine that's supposed to
replace them? Because they provide
a yardstick. Hydraulic cylinders,
friction plates, elastic cords—even
fairly simple mechanical linkages—
can deteriorate or go out of adjust-
ment in time. A hundred pounds
next vear, however, weighs the
same as 100 pounds did at the time of
the Flood. So, as long as your tech-
nigue is consistent, free weights can
provide an index of performance—
that positive reinforcement—for
both you and your machine.

In addition, exercise with free
weights adds factors of balance and
what biomechanics people call "hal-
listie motion.” These may be more
valuable in trainming for various
sports than similar routines per-
formed on a machine with the same
sgtrength-building potential.

Different designs

The Step One unit seemed better
adapted to multiple-repetition, low-
er resistance routines (usually asso-
ciated with toning and cardiovascu-
lar conditioning). The Soloflex, on
the other hand, is designed more as
& high-load system in which B to 12
repetitions will bring the user to
near exhaustion (also producing
added strength and, possibly, cos-
metic benefits). Universal's conven-
tional weight-pack system is still as
convenient in terms of rapid and
precise adjustment as anything on
the market, offering both aerobie-
type and high-resistance potential.
Optional components needed for a
full range of upper and lower body
training, however, add considerable
cost to a home system.

All three machines seem relative-
ly expensive in terms of what compo-
nents they entail. Qur survey of the
market, however, sugpests that
quality and utility tend to drop off
drastically in lower priced equip-
ment elaiming to do the same thing.
And there are far more expensive
machines—stationary cycles, row-
ers, treadmills and 80 on—with far
fewer capabilities in terms of over-
all, balanced fitness, ™

MANUFACTURERS LIST
ﬂm' Inc_; HEwitnarn Fanms irdysirial Park, Hilisborm, One.
7123
Rensau, Mulm[ﬂmﬂm B222 Jamesitwn
O, Sulte C-131, Austin, Tew. TH?SE,
Usiiversal: Bow 1270, Cedar Rapids. lowa 52408,
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The
Masport
Home

Gardener™

So light and versatile you can use i
for most of your gardening chores.
Many use it every time they garden!

= Lightweight. Just 78 pounds.

s Tiis, Cultivates, Weeds, and more!
® Tiils like @ Rear-Tine. To 8 deep.

S e e . .

@ For information, send fo:
200 ?Fh:h ng PMH-2556
Masport Sausaiito, CA [

iff I had the tools and materials

o build my own bike from
scratch, | don r think | could fnuM
e any bertter i

Save assembly costs when you tmlu yaur
rugged work or play maching (in jus! § — 12
hours) with an easy kit from Carl Heald, Inc
Choose trom 10 bike, B tryke models; engines
from 5 o 16 H.P. All have Comet torque
converters {no shifting). full suspension
(smooih ride); lubular stesl frames Eshm%s oft
rough going). Optional electric start, fights for
ficemsing, offwer ACCessofies.,

MNEW 53‘[—1521

Iryke arder!

Garl HEﬂidd Inc.

Depl. NLB P.0. Box 1148
Benton Harbor, Ml 49022

Write today for frae brochure




WINEMAKING BECOMES A SCIENCE
(Continued from page 103)

where is that more in evidence than
with the “late” grapes.

Most wines—red and white—
come from red or purple grapes. The
juice stays white until the grape
starts to ferment on the vine and red
plant dye minglez with it. Early-
picked red grapes produce white
wine; rosés are picked = little later,
and reds last.

Since the yeasts that will trans-
form the plant's sugars to aleohol
grow on the late-picked plant itself,

the juice flavor already has become
quite mature before crushing. With
late grapes, the juice must be
squeezed with care,

Several crusher: designed for late
grapes are expected on the market
within the next two years. Also in
the experimental stage is a machine
that gpently separates late-harvest.-
ed grapes from harder, unfermented
fruit hanging from the same cutting
of vine,

In a related field, viticulturists at
California State University in Fres-
no are using a computer to keep
track of an experimental vinevard's

cylinder engine design

Both models offer high-tech features including remnh-. -
controlled power trim for top operational efficiercy ;g

In @ three-cylincetil

Meet the optimum engines The 75 and rhu
Unsurpassed in HP and piston displocement l'n

T

Power Flow lowar unit for improved speed; "Fuel Saver”
throftle conirol, and elecironic breakerless C-D ignition

for sure starting.

We've put all the right refinements on
these quality engineered engines to
give you the power, economy and
dependability you need See them af
your Chrysler Marine dealer

CHRYSLER

Marine

We don’t want to sell you any more outboard than you need.
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daily temperatures, sunlight, rain-
fall and other factors. In this way,
they hope to select a perfect harvest
day. “The program we're developing
iz just for one specific vineyard,”
Fresne reszearcher Carlos Muller
notes. But he says master computer
programs will eventually be awvail-
able for all vinevards.

Cultural breakthroughs

Thanks to rapid breakthroughs in
the science of “tissue culture,” viti-
culturists will soon be able to do
experiments on a scale never before
envisioned.

“Tissue culture is opening up
doors we once didn't even know
existed,” gays Cornell geneticist
Bruce Reisch. With tissue-culture
technigues, instead of growing acres
and acres of experimental vines, sci-
entists can now grow scores of plant-
lets in a single test tube.

In the sterile field of the test tube,
the pinky-sized plantlets are grown
from chemically fed microscopic bits
of tissue taken from a parent.

Before tissue eculture, scientists
had to grow thousands of vines to
get mutations that might, for exam-
ple, resist downy mildew, The
chance of a mutation showing up
was one in a million.

But with tissue culture, research-
ers are able to grow tens of thou-
sands of plantlets quickly and in a
small area, vastly increasing the
odds of a desirable mutation.

A combination of breakthroughs
in several areas of viticulture has
led to the introduction of vine grow-
ing in scuthern Arizona and west
Texas, climes once believed inhospi-
table to the nectar plants,

And, wine scientists predict, the
new technology will spread the
American ¢rop across ever-expand-
ing reaches of farmland in the next
20 vears. ™

Artificial Wine Is Here

keplicism and outrage greeted rep-
resentatives of France's Bor-
deaux-region winemakers when they
loid a New York audience ol connois-
seurs that the “bad year” has been wir-
lually eliminaled in Bordeaux. A bad
year is usually associated with especial-
Iy wel of very dry weather that produces
grapes good only for the moslt ordinary-
tasling wines— oOr even worsa.

Later, Pierre Tarl, a French spokes-
man, did acknowladge that ha may have
overstated his case a bil. But enologists
around the world are seriously investi-
gating new techniques that promise to
change winemaking forever.

"Mot that wine tasting will be elimi-
nated,” says Comell researcher Terry
Acres. "An sducated taster will always




appreciate and understand the nuances
of very fine wines,

“Still, there will come a time when
beverages that taste just like excellent
wine will be available on the market.
And they will fool some palates.”

The technology is practically here
already. Current distillation technology
permits winemakers lo separate flavor-
producing chemicals; they can virtually
“freeze-dry" qualities of good wine, The
remaining fraction of juice is concentrat-
ed for later fermentation,

Winemakers—whose wares are fed-
erally inspected 10 make sure that the
label is telling the truth—don't acknowl-
adge using the advanced technology.

“Some salesman from Canada re-
cently offered me what he said was fla-
voring for Johannesburg Riesling," says
Domenic Corisetti, winemaker for Tay-
lor in New York. “| really didn't even care
to investigate.”

Corisetli says winemakers—includ-
ing middle-of-the-roaders like Taylor—
sense that the American drinker is get-
ting more sophisticated and wants more
care put into winemaking. Taylor is
among the hall-dozen middle-line win-
eries currently exparimenting with vini-
fera grapes from Europe 10 make a lim-
ited number of very high-quality bot-
Hes—no more than 10,000 per year.

None of the winemakers contacted by
PM acknowledged considering any of
the very newest enclogical advances
that speed up the process to a dizzying
degree. The most advanced Is a "con-
tinuous fermentation tower" developed
by the Eckes Co. of West Germany. It
ferments grape juice 1o wine within three
hours, as opposed 1o 40 days

Acree says that even if the fermenta-
tion tower doesn’t become a mainstay of
any winemaker, it may eventually come
into use in the production of alcohol lor
fuel.

New yeast strains

Al the Fresno campus of California
State University, enologists have been
axperimenting with new breeds of yeast.
But here, the purist needn't worry about
the future elegance of good wines,

“This research is geared lo finding
strains of yeast thal won't stop the fer-
mentation process, " says Fresno's Car-
los Mullar.

Yeasl is used to convert wine sugars
to alcohol. When the alcohol reaches a
certain lavel, it kills off the yeasl The
Calilornia enoclogists are trying to raise
strains that will survive up to a specified
alcohol level under controlled tempera-
tures.

The biggest advances being made by
enologists today, Acree asserls, are in
quality control. Using mass spectrome-
ters and gas chromatographers, enclo-
gists are carefully weighing the chemi-
cals that contribute lo various flavors
and aromas in wine.

"Wa've identified about 10 volatile
chemicals thal contribute substantially
to the flavor.” says Acree. “The arduous
work is in identifying the chemistry of
aromas.”

One experiment in progress at Cor-
nall places wine tasters al a mass spec-
trometer/gas chromalography device
that can identify the chemicals present
in & vapor al a specific time. Tha tasters
are asked lo use a select group of words
to describe whal they are smelling at dif-
lerent points in the experiment. By cor-
relating their responsas with the readout
of the wine's chemical makeup, Acree
hopes 1o help develop a scientifically

valid vocabulary for describing sensory
qualities of wine,

"“The things that make for the flavor
and aroma of wine are very complex,”
Acree notes. "Like the nice corky odor
once present in & popular European
wine, After analysis, it was discovered
that this odor was the resuit of washing
the cork in bleach.” The company had 1o
slop washing them that way to avoid
possible wine contamination,

Resulls such as that will keep the Ter-
ry Acrees of the wine world in business
for a long time. But the artists of wina
tasting are also here to stay—al least
for the foreseeable future.—D.E.

“They’re easy fouse
and last for years.”’

“Wou can count on DAP performance and quality just ke professionais

do. Thot's why DAP is the only brand | recommend.”

Caulks. DAP gives you the widest

selection . . . and DAP caulks last for
years. For everything from weather-
proofing around windows and doors

¢ to sealing around tubs and tile

| Flllers. Easy-to-use DAP spackling,
glazing. putty and wood filler products

are ideal for all your pateh-up,

saql-up, fix-up projects.
Adheslves. DAP gives
you more. Top guality,
easy-to-use adhesives
F that assure stronger
than nail-tight bonds
when installing paneak
ing, furring. moiding.
. flooring and more.

*No wonder DAPisihemost
nameincaulks

frusted
and adhesives.”
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BRIGGS & STRATTON HAS AN
INTERNATIONAL REPUTATION FOR QUALITY AND
INNOVATION—AND HOW WE KEEP IT GROWING!

Far the finest air-cooled engine
ihal modern lechnology can pro-
duce specily Briggs & Stratton
You ll enjoy easy starling. reliabilily,
durabilily, powertul performance
and service unsurpassed among
the world's small engines

Inits research and develop-
meni the company is dedicated o
constant product improvement
Mew Magnetron  electronic ignition
system is the latest in a long line
ol Briggs & Stratton innovations. It
is complelely maintenance free

and is designed lor the life of the
engine. Magnelron can also
replace current ignilion systems in
99% of Briggs & Slratlan engines

made since 1963 Installation is sim-

ple and low cosl

Soon Briggs & Stratton will intro-

duce three new products —electric
restart System 4, easy starting
manual restart, and a highly efiicient
120 volt molor tor electric lawn
mowers. All are designed o meeal
the government lawn mower stan-
dard which requires that mower

B . S S T

blades stop within 3 seconds,

And we practice whal we preach
about thorough, responsible service
—when needed. Our Authorized
Service Centers number 25 000
world-wide — all with factory-
trained personnel equipped (o pro-
vide compelent, prompl, courteous
sErvice.

Make sure the equipment you
buy is powered by a Briggs & Stralton
engine. Look — or ask — for cur
trademark




OWNERS REPORT: CONTINENTAL
(Cantinued from page 111}

tioned that they thought they ought
to get better mileage,

Most owners told us they were
happy the Continental isn't such a
dinosaur anymore. “I'm glad it's a
foot and a half shorter,” beamed a
Minnesota retiree, An Illinois insur-
ance broker: “Passengers with GM
cars are amazed at the space in the
back seat.”

On the topic of workmanship,
nearly 90 percent rated it good to
excellent. That's about 15 points bet-
ter than last year's Cadillac, but
slightly below the "8l Imperial’s rat-
ing. An [llinois chemical engineer
wrote, “Workmanship and quality
are excellent; much better than my
'8l Sedan deVille dissel.”

Relatively few owners encoun-
tered mechanical problems—only
28.2 percent. And of those who did,
nearly 80 percent marked their deal-

ers’ service az good fo excellent,

When it came to suggesting
changes, 15.2 percent shouted,
""Leave the Continental alone!" But
there were a few drivers who did
have recommendsations.

A self-proclaimed “goof-off” from
Kansas, aged 65, suggested putting
agrille or sereen over the windshiald
defroster vents so pencils and coing
wouldn't drop down into the ducts,

A Louisiana motorcycle product

(Pleass tun by page 223)

SUMMARY OF 1982 LINCOLN CONTINENTAL OWNERS REPORTS’
o s S m:::: : 28 6% E I”} 620 ! A oy, Eg'h‘-
Average miles per gallon n""ﬂ"“’““m'““""m 1A mw” ........... v it A b 10.3
MV o o a e s e s 15,1 aapectabion . . 1.7 Poor . . o0 Four of more cars . ... ., 103
Lowey A0 .. .o 208 Prooe workmanssip . 77 5 R
Ew-h VE 1.6% ""m"';"'"lr'ﬂ"mm“lﬂ % hr:umm = .1. 6% FWM' e s A ;gg’n
302-cu.-4n. VA LA lhrlpuwulrw . 120 Yes T ' unoon 0Ll Ll 162
Batter fadio. . . _ . 78 DRSSOt . ..o 18.2
did you chooss the Continentai? um-mumum- 65 Wit type of trouble? Cadffec. ... . . . 150
'Eing. ............... ITE% Liweer pnice - 1] e s i 20.%
Fissl anpasinrcs, .7 L e, 228% | Ags distribution of owners
ﬁdm quelites . __ ..., ..., :E.g Workmanship opinion —— = 1520 yBarm. . . ..oieaas 31?‘!-
it bt T Ve T AR IR - T Dealer repairs satisfeciory? T BED
Avarage 151 e o e e e . B1.5%
Poar 0.8 Ma s - WAE Would you buy another Lingoln?
mmm 61.8% Mmmmnmm_uy Daster servica opinion :u it "3?
m. iﬁ Good t . Eig" Eﬂuﬂ i ; gﬁﬁ w;uwummmnmﬁr
Handing .. ... i ﬁ; émm .............. 28 F;m Shalkgslesis 11 H?: g
"Parcantages might not equal 100% dus 10 rounding o insultcent data.

s WE'RE NOT JUST ANOTHER

s,

FLASH IN JAPAN.

But then ND p
Amencan and Eur

oves on whe

The Fastest Grow

e In electr

-.JI[]HII N

 specthications for major
onics technology lor just

rJapineso machines

g Spark Plug

iy Armenca

MAY 1982 221



Making The
What The N

Accept th challenge and vou'll never be the same.

In the Navy vou will become an experienced
professional with a job skill vou can build a career

on. And vou'll possess the pride, maturity and self-
confidence only the Navy Adventure can give you.

The Navy has over 60 career areas to choose
from — electronics, computers, aviation mechianics
anv one of today’s in-demand technical skills.
Onece vou've chosen a field. Navy training
helps vou master the job. You work with today's

most madern equipment and methods.
Thraugh classroom and practical experience,
vou learn evervthing vou need to know to

ost Of Yo rselfls

become a specialist in the field vou choose.

Then vou practice and develop vour skills on
the job. You become a top-notch professional and
achieve a level of skill second to none.

You'll feel the pride of being the best. You'll
know tweu't Iy who vou are and how much vou can do

The Navy is an adventure in m:ll-.mp the mos
of vourself. And good pay is part of it. The Navy
pavs aover 3550 a month to start. on top of most o
vour expenses, extensive benefits and special pay
for sea duty. That's good starting pay anvwhere,
and a job that gives you professional training and
experience vou can't get anvwhere vlse.

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



OWNERS REPORT: CONTINENTAL
{Continued from pags 221)

manufacturer recommended, “The
horn, which is on the turn-signal
lever, is hard to get used to. Put the
button back on the wheel.”

And a Florida jeweler: “I wish 1
could have gotten some of the fea-
tures offered by Cadillac, like the
deck-lid pull-down, automatic tem-
perature control, telescoping steer-
ing column and an automatic dim-
mer,"”

Several drivers mentioned that
the gas pedal rests too near the con-
sole, and a significant number would
prefer a more powerful engine (at no

Most owners chose the optional V8 engine,
but still compiained It was underpowered.

sacrifice in fuel mileage, of course).
“And lower the price' ordered an
Arizona retiree.

But when you come to the bottom
line, namely, "Would you buy anoth-
er Continental,” 808 percent said
“ves" emphatically. So there you
have it. This latest Continental
pleazes the great majority of its
owners in all ways, and those
include ways no Continental ever
pleased owners before—in terms of
handling, size, maneuverability and
fuel mileage. [t's a car headed in the
right direction. P

Restrained opulence
and handling, too

I'm niot a fan of big, luxury cars. The billowy ride
and insulation from road feal make me uneasy.
Thesa cars have always lelt 1o me like they
were driving themselves. Bul Ihis new Conli-
nental is surprisingly seductive.

The Continental doesnt wallow or pitch, It
transmits a decent amount of road feel and it
can be driven quile hard, pleasurably. The
anginears and stylists in Dearborn have dong
thamsalves proud, The black-plastic dash and
console light up like a pinball game when the
key is lumed. The digital gauges, high-guality
radio and on-board computer will keep you
endlessly entertained and the power seats lel
yOu assumne any position from go-kart 10 nearly
horizontal, The fit, finish and quality of assem-
bly is excallent, rivaling anything I've seen this
year. Thare's really no faull 1o find with the car,
except perhaps a lack of power—aven with the
VE. Bul that's 8 common problem now,

For those who have arrived, or who would
like 1o think they have, the Continental will
maka the sialement quite wall —T.A

pelika, Alabama—What can you
buy for & nickel and still get some
change back? 500 gallons of water,
that's what! As a matter of fact, Lthe
electricity to pump 500 gallons from
your own backyasrd well costs only
3 or 4 cents|

With this reliable, convenient source
of water you ean supply your home,
your garden, snd with a woter well
heat pump you can even heat and cool
your home for a fraction of the cost of
conventional systems!

In the past, the cost of drilling & well
made it uneconomical for anyone who
could hook on to city water mains,
However, as city water becomes much
more expensive, backyard wells have
become more and more popular, Tao
hold the cost of drilling a well to an af-
fordable level, an sasy-to-use low-cost
machine has been developed for the
homeowner who wants to drill hia
own. Called the HYDRA-DRILL, it ia
already in use arcund the world, and
an estimated 60,000 HYDRA-DRILL
walla have hian drillad ta data

The HYDRA-DRILL can drill to
depths of 200 feet, which puta you
within reach of most of the good
fresh ground water in the world. The
typical HYDRA-DRILL well can pro-
duce over 4,000 gallons of water sach
day—just compars that with the
average U.S, family consumption of
500 gallons of waler per day!

The HYDRA-DRILL is remerkably
simple to operate. It is completely
portable, and can be operatad
enywhere,..even in places a truck-
mounted drilling rig can't get. Yet it
can drill most anything the big, truck-
mountad rigs can drill, and drilling
speeds range up to 40 feet per hour.

FOR FREE INFORMATION about
the HYDRA-DRILL and how you can
drill your own water well, send your
mame and address to: DeepRock

WATER FROM YOUR OWN BACKYARD WELL!

Mig.. 425 Anderson Road, Opelika,
Alabamn 36802. Better vet—call our
toll-free number.

YISITORS WELCOME!
CALL TOLL-FREE

(800) 821-2280

Aak for Ext. 426

*Call anytime includig Sundays
OR CLIP COUPON AND MAIL TODAY!

1 went an economical dependable supply of good,
pure watsr on my properly. Please rush full
information kit and prices by FIRST CLASS
MAIL

Print Name

City Seate Zip
1981 DeepHock Mg

b e e o E—— — —— ——— ——= —m

GARDENING?

WANT AWEED FREE GARDEN
. WITHOUT HARD WORK?

Use 80 AGCO TILLER POWER MOE
Corwi sy @0is Brurmpasn Crop ol Irgi s wegEliDies § Howeiy
! vl AL, ek Oy b il e Eroim AIGICT
1 g spe e frmed, il Wrugruesl rassas & Clays
¢ Winghs st 20 B Eaxsy o handie Tills 6§ 1o 8rcte deep

Wiasls Paiicn osks | g 3 ncnes doep
EDS FAST AGCO TILLER - POWERAMOL | THLS DEEP,

L

i 4330

"

-I E

&

=}

of| [P —

“rlabe o e 8

Sl T BES T Fup A daey Chage Caid Oees el Crglied §
EEDEFAST AGCOTILLER - POWERMOE |, TILLS DEEP.
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RAIN-X®, rapels snow,
sheat, rain | makes thism
disappear lika magic from
your windshield as you
v, evan wilhoul wip-
ors. Amazing Vialllity.

W

Here's RAIN=X®,
The “Invisible Windshield Wiper® , . .

Winout RAIN-X®, poor
divifg WIBEDIEEY I fadn
ard the adhesion of e
ard snow can be prob-
lpms dwvef whan using
WIpETs.

WITHOUT Rk

WHICH WOULD YOU RATHER HAVE?

Pritograph o windshesd sos taken from wsice 8 movng G, during Maenlal. R wipss wand wumed

& For AMAZING WISIBILITY 38 year riund-seim in b eedrsd Kirds of wealfer-redd yoof wirdsfeeid i sirdoes el
RAMN-EE, § ngoroualy b aedosimcd Saaplimee

* Jual remiove SMOW arad FDE with The rutsber e of youl sciaded MakiE B0 Trod el QRIS [wendoel. BQhte, #aC |
uriguely waher and 1o recelinnt

* Achually mares eain, seal ara BN BoacT and rod ofl Devvn o Hhe Fogivary. walch waler Jessppess |ie madic

AND THATS NOT ALL

® Because ol | potymenc simaciune, RAIN-ET avan reeiecin 1 bubd-up of ol Bugs sl inma oo and road gnme

= Ewgedier borpoer car, AY | boat, vam o aincra® or sny glass o Secarsis sandacs i poga Fire

w EMocieen ared Longastng

Qnger e pRErs Suppdy of RAINKS pev auto | M oz g foronly S5 phos §7 00 podtegs and Aandirg, avet iane Schvavifags

of o FMEAGENCY LIGHT DFFER Qe Pt piars sunpdy sod gaf & inss MO-E0G6 WihERIELD CLOTH

"MAQGIC FOREVER FLASHLIGHT
JUET squeaze tha trigger and it bghts up oMLY
avary lima T
« NEVER NEEDS BATTERIES $3.05 el
» MEVER NEEDS RECHARGING RAHN-X»
* LASTS FOREVER
« PERFECT EMERGENCY LIGHT P

* EVERY CAR MEEDS OME

I CALL TOLL FREE 1-800-821-5282 24 HOURS (Orders Only
ILLINGES CUSTOMERS CALL (13 TEZ-4514

]
el check of maney arder be

ZADDOCK & CO., INC. 2 east manison 57_5UITE 1010 CHICAGO, 1L 50607

~ Saiiginctan Guaransssd —

‘W rulp you e CLEARLY

Low Cost Fuel Saver
Issued U. S. Patents

DENVER—The Copley News Ser-
vice reported that United States pat-
ents have now been issued to Wm.
Trevaskis, veteran electrical engineer,
for his Vapor Je1® brand water, vapor
injector.

Trevaskis has developed what can
amount to a |5 cents per gallon rebate
potential on gasoline. by designing a
low-cost injector for autos, light
trucks, and RV,

Trevaskis hos used the device to
increase the miles per gallon perfor-
mance on his 1971 Ford Galaxy (tests
were performed by an independent
laboratory), and he can now use regu-
lar gas.

The water injection principle was
developed to a highly refined state
during World War 11, to give combat
planes increased specd and cxtended
range improvement potential,
However, up 1o now. the low price of

224  POPULAR MECHANICS

gas and the high cost and extremcly
difficult installation  reguired  for
carlier injectors comhbined 10 make
them unallractive.

The Vapor Je® design is very
inexpensive (82995) and s casily
installed in 15 minutes. More than
this, the unit reduces engine pinging.
extends spark plug life, and improves
the octane clfect ol gasoline which
meians better performance

The Vapor Jet® hasy an uncondi-
tional 60-day money-back guarantee.

For purchase cr further informa-
tion. contact Williem Trevasks, Pres-
ident of Vapor-Jet Corporation, 1148
5. York, Englewood, CO 30110 or by
phone toll free [RO0)-525-8624. In
Colorado. call (303)-762-1385. For
mail purchase, send $29.95 « S0
shipping. Visa. Mastercard, and
COD orders accepted. Dealerships
wvailable, (Offer void in CAL)

V)
When you build the
rugged Popular Me-
chanics air compres-
sor. you'll get one of

the most versatile shop

tools around, I's a

tough workhorse that

can tackle jobs you :

never dreamed of do- ™=

ing before — riveting, sand-blasting, spray

. painting, inflating and

countless other proj-
ects, And, unlike ordi-
nary compressars, the
PM air compressor can
Evacuate your car's air

conditioning system.
But best of all, it's af-
fordable. With plans
from the Popular Me-
chanics Plans Library,
you can build the PM
&ir compressor your-
self and save up to

L
Send today for your
Popular Mechanics Air
Compressor plans, and
add a new dimension
te your workshop.
Only $5.95 (add 75¢
for first-class mailing).

5 8 B 0 F 0B B 0 0 |
Send chec or mongy order to: s
Alr Compressor, Popular Mechanics Plans Library,

Box. 1014, Radio City Station, New York, NY 10101,
{hlake cheeks payable 1o Populsr Mechares. |

Flease send me sets of Popular Mechanics air
compressor plans at $5.95 each (add 75¢ sach for first-
class mailing), I enclose my check or money onder
Same
Address

L, ?*

ity

Please sllow fowr 10 un wirky. o delwery

Popule Mechanns m & (whlicaton of Heaot Magarnes. 1 D
sioe of THE HEARST CTIRPOMRA THOMN




A~ AMAZING ~~

X~ DEVICES

PHASEHR shockwave and invisible FORCE FIELD genara-
tors. LASERS Sor weapons, outing, buming, cloud willing,
holography and special effects. NUCLEAR partcie acoed-
wrelors and deleciors. PLASMA, 10N, HIGH YOLTAGE,

PLUS PLUS INFRASONICS, ULTRASONICS, ENERGY,
CHEMICAL and PERSOMAL PROTECTION and SAFETY
DEVICES. SEND §1 for catalog of plans, kits and complet-
ad iema o
INFORMATION UNLIMITED, INC.
PO, Box 716, Dept. MA
Amherst, N. H. 03031

FABLED SUPER-CARBURETOR
WS Pl Dt JTEir g DRSO, M-l
woriy eacretn, of lamed Pogue vaporizer
earb! With I, 8 Feord VE alegedly ool cver 200
MPE w publicined tesis. Was produchion
tckecd T Mary recee? using dika ko buid “su-
par misage” carts. Gal inside $ory! Facle
Mt Anpiort, §1.00.

IDEAS UNLIMITED
P.0. Box 14512 » Lengxa, K5 5215

Portable Steam Cleaner
Steam in 50 seconds

m Alr Fiitary, Lawn Mowsrs.
:mwnrmmiﬁrnbm ooits, Uses
buid soap, propana fired. Weaght 120 s,
Aumhnl pump requined on low water

y mmmc..nm W13
mwntﬂrmr.lmam WY B3RO0

IKE MOTORS

® 2 HP MOTOR

® FITS ALMOST ANY BIKE

® EASY INSTALLATION -10
MINUTES

@ MOTOR CYCLE TYPE CLUTCH
AND THROTTLE

SBETTER BRACKETS AND
CONTROLS THAN
COMPETITORS

®DOES NOT INTERFERE WITH
PEDALING

®FAST DELIVERY

$169

$9.00 for delivery in Continental USA

Write or call for a free brochure or
order from this ad. We have the best
prices on top gquality front and rear
drive bike motors.

NORTHERN HYDRAULICS
P.O. Box 1221 Dept. FMRE

Bumsville, MN 55337
812-504-8310

FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF!

Did you know that much of the energy
used 1o heal your basement tank of
water is dissipated right through the
walls of the tank tself and into your
storage or crawl space area?

The Perfect Answer-New Thermar
Tankless Instant Hol Water Heatlers

It heat losses are created by the need to
keep large volumes ol waler standing
in atank, why not eliminate the tank?
And, that's just whal Thermar has
done Inits place we have developed a
liny, super powedul, Instantaneous
feating unitwhich ACTUALLY CREATES
HOT WATER AS YCU USEIT. A micro-
swilch on the umt automatically turns
on the mamen! het water is nesded
Then a continuous stream of delightful,
sparkhing hot water fiows from the tap
for shower or wash basin, IMAGINE —
as much hot water as you wani —
produced in a never-ending stream as
long as you need il

The ardinary Tan<-Type Hot Warer
Heater is the most “Energy Costly”
appliance in your home. In this day of
rising costs and energy CONSCIOUSNEss.
a new THERMAR TANKLESS INSTANT

THERMAR

The Hughson lamily
of Pennaylvanta

Tankless Heater Provides Endless Hot Water

The Hughson
family just took
7 showers in a
row — the 7th
was as hot as
the first — and
they're saving
hundreds on
their hot water
bills too.

Sound, Simple, Money-Saving ldea

HEATER should be considered by every-
one interested in saving money and
Saving energy.

STORAGE TAMK

Tankless design is

Slorage tanks keep

large volumes of water  small in size. doesn’l
heated ... all the lime.  store healed waler —
Tank cycles on and  bul creales it on
ofl 24 hs. a day —  demand. Uises no en-

even when you're
awdy. Tank can also

ergy unlil you need
hal water. Can pra-
“run oul” of heated  duce )Z0gailons and
water when negded. mare an howr!

U.L. Listed Electric
and AGA Cerfilfied Gas Models
Thouvsands in Use Around the World
You'll recover the Initial costs many times
over in fuel savings as the years pass
And, you'll enjoy a litetime of hot water
— shower after shower after shower!

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND
FULLDETAILS USE COUPON BELOW OR CALL

I 1-800-547-5995

Johnson Power Tech

Melrose Square

e Greenwich, CT 06830

| would like to cut my hol water heating bills in half! Please RUSH your FREE
catalog of THERMAR INSTANT, TANKLESS HEATERS. Include details of the

am under no obligation to buy anything and no salesman will contact me,

Mame

Address

Cily Slate

i
i
]
i
I
i
]
-
! absolutely unique 10 year guarantee and replacement plan. I understand that |
]
]
[
1
]
i
L]
]
[
]

Qip

..
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5 in 1 WOODWORKING MACHINE

SAVE $251. Today

Soecisl offer oo thew the 30th of tha month,
ONLY § 990
CALL NOWII (1-800) 421-2487
Toll Fres information
in CalMornia 2all anlisct (213) E40-0781

VERY IMPORTANT
Tha only machina built with:
A ALL CAET IROM TABLES
B. HEAYY DUTY DESIGN
C. 2 HF. ELECTRIC MOTOR

D. BUILT AS AN INDUSTRIAL MACHINE

T JHG SAW
MAIL NOWII DNE PLACE FOR ALL YOUR NEEDS ...
L1 ViSA Ll MASTERCARD LI MONEY ORDER
.---------------------------ﬂﬂf-ﬂf-

YOUR NAME i PLANT:

ADDRESS ] MASTER WOODCRAFT CO.
l Div. of Amarican Machine Co,

CITY STATE Pl 800 SPRUCE LAKE DRIVE » P.O. BOX 888
| HARBOR CITY (Loa Angeles), CA S0T10

PHONE § i BEST TIME TO CALL | Dualershio Avallabis
|

FOR THE RENEWABLE ENERGY PIONEER

FREE ELECTRICITY!

START GENERATING YOUR OWN POWER
FROM RENEWABLE ENERGY SOURCES
YOUR CHOICE OF FREE PLANS WITH EACH GENERATOR

LOW RPM PERMANENT MAGNET

DC GENERATOR MODEL TC25G
* BALL BEARINGS AND STAIMLESS STEEL SHAFT

50 SENSITIVE o sci ke a selsyn when connected to a
small oc motor Turn the genscatos shall wollh woad
lingers and the malor rotates by the waime amount — 1"
either diwechpn!

S0 EFFICIENT o can proguce | 3 wolls af under 200 rpm’

S0 POWERFUL @ can dehver cwie & Adffperet oivl o & Shivl
oot

The TCESG Dogan 83 8 weCidl COMPONEnT M & umigue
low-cos! wind pergrator — the Mebun Rotor K Sinoe 3
suilable generator ded nob gush of was temnling 1o lurn
o aulomative sibernators. Bul the esl penerator had 1o
b menpenyee, hghl and operate elwueniby AL low rpm.
30 Thermas enginesrs stared fram soratch 10 design the
periec] wmall g genaralor

DESIGNED FOR THE NEW ERA OF RENEWABLE
ENERDY SYSTEMS — The hral result ol an intprmass
deugn program was (he TC2%0 permanen] magrel o
EEnEralir First displayed a1 an energy Show wegifor
who treed o demotdlrabon geied 31oe wird 88 Sifidded
thal soine gwen kaakod under the table 1o see of thare was
A lnck hp |

PERFECT FOR OWNER-BUILT SYSTEMS — Meanwhiin,
more angd more pedple wene turmag to Inee renawable
energy sources The new Thermas wind penerstis was
ready bow this boom comphate with 1t spacial gonersbor
the TC2SG. Saley chmbed but Thovman personne were
wrprised [hat many cuslomers warted 1o Buy us! the
TC56G generator. by Wsell. They lownd if ideal for ther
et dELignd of waler wheels, pedal powar. solar engines
and luel powered genergiors. as wall 3y kor sangimalls and
oiher small power Sysbedm "

MANY PRACTICAL USES—Now thousands af renewable
wnargy ponpers are using TE256 ponerators all owor (he
world Cur new model with beil bearngs alicws heaver
laterad inads o tne generalor sifhout wear And you S0
wel a choce ol free pland will sach generalor o dered!
Mew you can slar] generahing your own electncily Trom
rentwabld energy Sourced

SPECIFICATIONS: TC256 GENERATOR
g0l per manent magre] di genarator
Ten sied armalure wound with 05 mm (25 AWG) wire
Internal resstance & olemi
DIMEMSIONS: Case length L1 mem (& D116 b case
duamater: B5mm (3 5/ 160 1 whalt giamezer B mm (516
o i, wmght | Fhg(] 34 iy
ELECTRICAL PERFORMAMNCE Ralest lor | 7 volls de. will
povar 6 12, 24 37 o 36 yolt systems Rated current. 2
amperes

T AT
; JKEMH

- I u I
nl . - - -:l E i _
a 1 i ]- -T 1 gﬂr I J
0 TH) 100 IS0 MO @ 0 W0 b0 BSD K0

RiwBiuTiond PIR

GET FREE PLANS AND USER'S GUIDE
Oedter yhur new TC250 now anvd recewve & Ireg apphes
1ans guide. AR pou fieed fo know aboul installaon s
il voltage regulators. batleres snd inverters. 0% wall 33
camplete plans regulas 19 50 sach) o pulding one of
The lkwshg

WIND POWER—The
Al dady

TC25G =
standard  equepmenl  on
g Hedius wand generstors. You can busdd
= b ety raloe brom pland Turrshed
i WATER POWER—Buid a buayant
watnrwheel and operate your own
E small hydroslecinic generaling sta

WELIXS 1CTSR

L

PEDAL POWER—Coanver! an ol be
cycle Ba generate escirioty. pedal
ot TW get!

Yes. send me_____mew TC25G

379 each (hwo tor 3148}, plas 35 each lor shipping

o hredllinyg 10 CONTINENTAL USA,

CALL TOLL-FREE TO ORDER WITH VISA/MASTER-
CARD 800-451-3402 (In Vermont call B02-658- 1058,
n Canada call 61 3-678-3320)

| My money order or chach iy enchosed.

My choice of iree plans 5 (Chech one lor esch model
of der ]

|
I r
1 i
| 1
f |
i P1 Wi | P Water P11 Pedal l
| mame —_— |
| smeer . I
I CITY |
I STATE ZIF I
| |
| |
! |

THERMAX CORPORATION
“""g'" ONE MILL STREET, DEPT, PME
BURLINGTOM, VT 05401
Satisfaction guarantesd plus cur ome pear kmiled
warranty. FPlease serd mo more information.




SPECIAL PRE-SEASON OFFER! S 295
WHY SPEND $39.95 T0 +100?...0NLY
LOCKSMITH

DCtkomint | [GUARANTEED TO KILL MOSQUITOES.” ¢
aon oo [ | | GNATS, FLIES, MOTHS, ETC, .7 0 2

MORE THAN THE COST .

TR LR N EI.EBTH[INIGALLY R ) @aﬁeﬁ%-‘r -

4 r' %

SECURE YOURFUTLRE AS A

OR MONEY BABK e i
L8 I LI PO g
. Y
Sale for Humans, Pets. Birds— m S, 6
Kills Flying Insects with No s Y

Poizons, Insecticides, Sprays

=« SPECIAL ANGSTROM BULB ATTRACTS
FREE o, icrane ALL TYPES OF FLYING PESTS— A o
KILLS THEM ON CONTACT gl
» SAME EFFECTIVE ATTRACTING PRINCIPLE -
WRITE TODAY: _ USED AT MANY STADIUMS, RACE TRACKS, B \
UNIVERSAL SCHOOL OF RESTAURANTS, DAIRY BARNS, 1 |
MASTER LOCKSMITHING SWIMMING POOLS )
PO Box 214652 » PRICED THE SAME AS ANY DECORATIVE SO
Sacramento, TA 9582 . PATIO LIGHT AND AS BEAUTIFUL TOD 4L, i
YR * NO CLEAN-UP, NO BAGS TO EMPTY " -il.-
MNDEMNCE A , « USE INDDORS OR OUTDOORS .
SHOP TRAINING AVAILABLE RSP OOICALLV EAE SO TSRS \ |
AND BHALBE

= WiLL NOT HARM BEES OR OTHER
HENEFICIAL DAY-WORKING TNSECTS

i A palemner SeSEaTS gnd lewd rsbneg
OO, el OF g [ ga TR o DRt Eon
s T 007 et Combinl Lamg amplayshyg same
W ALRSg poRopie LAATE or peety By Coemeneic
SRty e il Al e PO el ale

Tha Mt rbacl ol e el el i

P e N oF P pisay Tyeig ey, plear
otaresy of sguane el 00 ey 80 piu BnpTy
W Beb TR RN

AMATING SCIENTIFIC *RINCIFLE

r'f A by Encggsp uil.hlgnrﬁ.,l:...w -.
il w1

TV

[~ = = SATISFACTION GUARAMTEED DA MONEY BACK m m = o
e n gcamacy IIH‘SEJCT'G'DNTHII'LW INC. Dept 550
ooty 3 | 10-10 44dth Ave., Long leland Clty, LY, 11101

gty Peagly arg oy e

CAEDNT CARD MOLDERT CALL AT MO CHAAGE
534800

W b [l g Sy O | O gy ] ot B B w3
HHHMN_. wlnll‘?lf—:ltnnbull.-nm-llﬂﬂthm :H-ﬂl-!! Sig
hlﬂlﬂq B AR

7 inssct Comtrol Laeos al only 524 00 plo B 00 poslage s Rissmg o
INEECT TRAPS WITH 10 WATT BULB SELL AT 169 %5 R
THIS SOOEL I8 A FLL TS Wl BLACK LG e e s b b
Chaege b [ vaa O Bt ™

Professional
Cut <G ]

Ty L e —
AoeFigh Down 1oday gty
INSECT CONTROL CO. INC.. | ML
V=10 bty Ave., Lowg lelend Clty, MUY, 11400 l ETRELT .
£ 1N — ey 1L [ - | ATATY

N ————

TV TONIGHT LIVE |

$295 SATELLITE
AMNTENNA (10F7. x 10FT.)
DR T

FON THE DO-IT=W

sDISH ANTEMNMA

* PREAMPLIFIER
¥ *RECEIVER 399
The Rugged "No Frills" Bandsaw ﬁéﬂ'ﬁéiﬂf ?ﬁﬁ:'f‘m -

“SATELLITE T.v. INC. |

JUST PUBLISEHED A% x 11 800K
MAAG MEFRE EMTLY ALLLETRLTED - QRAPHE - Pecrhog -
MAICE  BOURCEE - ANTEMMAR - LOW  MOISE
AMPLIFIDRE = NECEIWERE AMD BSORE,

* 24.5" Throat o e | e oS D2
L Ll e L rL BERE OF AN ENCYCLOMIDUL. Owml CABIFUL EYEF AT & TNRE OUN
* B Yorcal G T LI e e e
LOMY BRLEUSE WW MADD IT B0 LANY TO LEAlW
= Ball Beanng P e | WO VORI CAR AT & 100 PUS EHANSE BECEFTION SYRTES
Construction Aconess i [ 4 o Evrens w2 o O
» Affordable

Send $1.00 For Catalog Today

i

4004 W. 10th Street
D&pf 2000 3 Tun.ﬁ'iﬂ!ﬁmﬂlﬂm
Indianapolis, IN 46222 E =7 | %ﬂr-m’%u
(317) 243-7565

OFFER EXPIRES MAY 315!
Wardooed Steel. For g, dofbeg, mlleg. corvmy. matey sy metal o ool
ﬁﬂ;qﬂuu I I, ol sk ", reed new m mr-ight 1. packy

PUMPS
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SYSTEMS |
DEFT. O

IEISC Sacond Ave S W

M. Paimn Basch, Florids X408

Caire, Georgio 31778
FE-ITT N0 Go. Phane Na

Dowvntown Ploma Shepping Certer

1-800-841-0860 toll free

MICRO MANAGEMENT

TOUR TRS-80
PERSOMAL
COMPUTER

AU ARTIRY
WRITE FOR
FREE CATALOG

228

Tire inflaticn lor on

the road emergency and
out of the way job sites
(Weighs only 18 lbs)

Keep sporting #guipment,
bicycles, and motorcycles
up o correct prassure

Inflate pool, beach, or
backyard equipment

Blow ouw! plugged plumbing. .

Clean and dust equipment
and work areas

Speed dry carburetor

ignition parts

Just

@ .

Fill-Up

FREE
At Any

Gas Station

« &4 GAL TANK - 125 P51 WORKING FRESSURE

TESTED TO TWO TIMES ITS OPERATING PRESSURE
DURABLE HOSE SET WITH BERASS FITTINGS
MANUAL SHUT - OFF TO PREVENT LEAKS

MOBIL AIR DIVISION
RT 1 BOX 417
STRAFFORD, MO. 85757

Flaata send ma

Il cabuill Al T ankis)
B 12005 asch

Akl Bd.BS poslage

tor aach tank)
SIGNATURE

I fagvd mneio:
MAME A aand

]

Yina

Maziar Chamge

Card N
Exp Dale

POPULAR MECHANICS

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, ACY, log splitter, air compressor
Smart ideas in fumiture! Also
dollhouses! Projects the whole family
can enjoy.

And best of all — we offer a spedal
and unique service — photocopies of
past PM articles. What's more, we tell
you the year the projects were
published. It may be as early as a
1902 glider to a most recent 1981
solar garden shed. Youll have fun
Just browsing through the approx.
mately 900 different plans and
projects. You'll ind 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

NEW
EDITION
order today!

Send Your Name and Address with
Check or Money Order to

Popular Mechanics, Box 1014,

Radic City Station, New York, NY. 10101

Popislar Mecharses = o publcaion of Hearst Magapmes.
a Divison of THE HEARST CORPORATION
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HUGOD S0LOMON & SON
12911 W B Miin A Detrait M 48235 fan. VISA B MusderCard

e off in ssconds £ 00 mach Tor wenp-
sy Mich rendeery gl 4% saley

FACTORY DIRECT BRAND NAMES

lu pif "'I&“"""“' o — ST CORDMA. DLIVETTL
THER. ROYAL wia Full warrmely packod i# endied
l:l.r- o mrtwn o in A1 i e e Bl FREE
Fom
u-r'-E:E‘L eoe) 452-7500 cataios
i -.I'- AMERICAN INTEANATIONAL TYFIWRITIE CO.
[ 143 Murander R Frosgein, N DB5a0 joapt CC|

TYPEWRITERS

BUILD THIS TRAILER KIT
Bed T8 « M FpI pwrncial U & Plmgale Fegwy Suty shem procud
O B oaeed  Clomrarm
Ml Py Gl Waooe g
o GAsd Sofey —Fll &
% Part Time I|I.'|||-|
'lpa m Bapd b press g
) ) e inginactoe bcn-

mmmmnm’“

Bidg. C M. Pleesant, Taxas 75455 Ph, 214572-5082

s ZE Satellite TV

MWe don i jus! sell infarmation’
We Manulaciure Hardware'
Imfgrmption Book il ihe whnie
mlunm pro-lesds. compuie gim-
img softwanei Spece. Lita ol Send 57,06 boday!
2etou C.0.0. Womme © SPACECOAST
(05 F-Fa00 1

TR GE AR CORFORA
i % P O Bt i i R, P, BT

USE ZIP CODES WHEN
ANSWERING ADS

Build a picnic
table you can
store mdoors

1 Parking a bulky picnic table
indoors when summer is
) ovar is practically impassible,
B0 it sits in the yard or on
the patio 12 months of the
yoar. Not S0 with this unique
! design. Both table and
benches lold scissor-fashion
into an incredibly small
unit which means tha whole
thing can be stored in
your garage or basemenl

FOLDED with room to spare. And
if made of redwood, the table will last for
years, To obtain plans and instructions for
building this stowaway table send $3.95
to Popular Mechanics Plans Sarvice,

Box 1014, New York, M.Y. 10101, L
Populsr Mechanics i 8 Publication of mearsl Maganesrs. a
Dremien 02 THE HEARST CORPORATION!

_j
An Adult Hobby

Cast Your Own
Metal Miniatures

Military, Medieval. And Chess
Sat Figares. Complets Casting

SHEAR-NOTCHER

St And Ovet 100 “00d Time'
Toy Soldier Bolds
NO DISTORTION = NO BURRS Cast hull round, detalled, S4mm figures Special ofter:
® contineous shearing Compiete Starter Sel, $29.95 Includes electric stove,
® cornar notching $58 pouring ladle, Coldstream Guard mold, work gioves,
# tab notching plug §4.00 casting metal and more. (Mot recommended for childoen).
L ﬂmﬂﬂa lhipplnu ----- - -
0] Messe send Complete 5et 529 95 sncioed St
Sand for your FREE Heralure 3 Presse send s merw inkymaton on Casing:
VISA — Master Card WAME
linclude exp. data)
PACIFIC ONE CORPORATION ADURESS
410 W. Pacific Coasi Hwy. Sulte K 208 STATE [
Newport Beach, CA B2663 (714) 645-5962 L_Cﬂﬁllﬂﬂ-ﬂ P 0. Box 3482 Longwood, ﬂ_ mJ

SPORTSMAN FOLDING KNIVES

* Smlety Lock Prevents Turbs City has e cofpoteits nikded i Tuibo- s‘y
Accidenisl Clonang. Mmurwm-ﬂ.mmm E
+ Brazs Boislers And Trucky. Te Wticha and Clans A e To

Bress Linsd. Ml gt nbeimvable pices

%' = Handmedes Cusiom Turbe Sy carvies in 'lh:l D o [ naho's
} F it frgant invamiones o brasd new RAJAY Turtos (i
- = |||t
Blacer $380.
REPLACEMENT ATTENTION
PARTS: BHH OWNERSI
We aiee maintain 5 huge inven- Beder completn kils bom Turbs
iy of walited Berbochmger | | Gy i bl pogulil g
wn. acemissdiel Bl | | combingtons
$6.95 SE0E11 0 omts Tt m, AN0 APLEATI
$4.95 Frl g A2 TURBO

) Tubmchpmmey L Acomeoram
$3.95 - 1429 . Cotien mmw

BLACK BELT CASES

M-22 47 Clasad §1.25
W20 5 Closed  §1.25 | 404 “:-H-lni.llng.m

H-21 8" Closad  §1.50

N TR A . e v | | (R I.IPHOI.STERY

AT HOME! SPARE OR FULL TIMIE

§ MEN & wﬂﬁﬂ ALL AGES! gand tor
L T

GOVT SURPLUS
Up te 90%

Blll;llﬂ'!ll'lﬂllﬂ! SNCrAll, aulo. Ragdeare, mouain
mhg . miE & Mgl e hobByIElL conseralomED
mechanici. handymen, oubdporsmean Semd 31 fer great,
Beg catatng (deduct § trom Rrat arded ol $10 or more}
AIRBORNE JALES £0. Since 1945
BS01 Sieiler [v _ Dept PMEZ

PO Bom 3737, Dubvmt Cily. G 90330

i ::l::::ﬁm:hllu Ne
EVERYTHING naeded ﬂm.lﬂ -mlualy
Hlllhﬂlmmllﬂ- -I:ﬁ

—min‘lh mgﬂu Ilﬂhrn o oy
wull, Write for big, fros Bppartusty book. :"" '
salesman will esll mm., mmm
BSOS Fisid bullding, Cansan City, Meviswrl BA11)

It’s So Easyl

the whole family can

REPAIR OR MAI(E

CLOCKS

FOR FUN &EXTRA INCOME
With SUPER ACCURATE Ncw Mini
Quartz Movements Made In The U.5.A.!
Two Year Guarantee. FREE HANDS!
Over 21 Quartz Movements! Dials, Num- Q-T2 MINI-QUARTZ
erals and Accessories also available at For disls up 1o 378" thick.

Super Low Prices! YOLUME 5 LoW
Call Us Today! DISCOUNTS | 1.4: 565k ca. 1024 6,65 ea.
248 : w' 595605 ca. 21549 5500 ea.
‘“4; l?!ﬂ 1 : . | Include §2.50 for shipping UPS
g:dcin'lqn- o KLOCKIT 5-200 Sweep - 5.20 cach
" P.D. BOX 629, DEPT PMS2 Red, Black, or Brass

LAKE GENEVA, WISCONSIN 53147 Large selection of Quariz Mvis,
Send for a Free 48 Page Catalog  vou may inctuse 75 e 15t clis extalog mailing
T e P T P 1 e e [P e e [ [ S



Build Yourself the Simple Life.
For Less.

For many, log home living means a simpler, more
economical way of life. If that's what you wanl, look
10 Lincoln Logs Lid ‘We feature a hower total erected

Bulld this beautiful
Dome Home

-y e e D &
Enjoy super-low energy bilis
and house payments

Save up lo 50% on ufilities. and up to B0% on
Building costs. Beautitul Montarey Domas geodesic
homes are axtremely sngrgy-eificien], unbaligvably
strong, sanhguike resistant, snd sasy 0 sessm b
Mo special tools or skills necessary. Dur unigue,
paternted building Sysbeam makes home congruction
& rmglity for the novice

Manierey Domes pre-cul, colpr-codad shall pack-
ages starl a1 $3885. Modsls up to 3,500 g It

Kil consists of a special replacement weper motor Shat, Bracing (pdor, small molor
parts. start-1o-Hinsh constraction plany for both TORCHMATE snd MiNI-MATE and
full pperating msiruchons

Anyone wilh EEESE 16 COMMON SHOp 19018 Can quitily 1300 Eate Ihiw twn pretison
flame cuttmg maching by folhowimg the simpde instruchions orovided with This kit

CAPACITIES - Cuts shapes & corcies to 187 & straight lines 1o 38 Maximum
cutting depdh depends om yaur torch. Tip height adjusiment - 2
OPERATION - Matareed tracing robnr it manially beld againg! sheebmetsl or
wooden lemplate edge. As rofor's sharp feeth cause fl o “walk™ around
Iemplate edge, your forch duplicates shape in steel plate. below. Magnetic
Tratad, tar use with Steel templates. is available a an option

o 520 WORTH OF STEEL & OTHER COMMON PARTS @it ?
ri.'l_Lj-

‘?;i

2313 5. Joyce 5i
Dept. Phi-5
iAdd §2.00 shipping & handiing) Arfinglon, WA 22302

I Crdars senl via UPS  Dalive T mem b (TO3) 548- TOOB

S e e e S

JUN 30, 1982

TELEPHONE CHARGE CARD DRDERS WELCOMED
0R pay wilts check. momey order or CO0

"

: i
g P K&K EQUIPMENT |
]

3 i
]
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and mail teday to:

TROY-BILT* Tillers
102nd 5t. &

TROT-B T Rgdp Tifler-Power Companien
I Pepl. ATZT3
102nd BL & Wik Awr., Trey, WY, 12109
Meae tend (e wiole weaderful clary of TROY-BILT® Aot
Tilgry nsciugng paces sad “OFF-SEASDN~ SAYMGE now
FTECT o & WmaTne b

iPaase Prnt Claariy)

a

I z
Rame E

=

L -t "

| 3
Ciby, g

| Eiute L)

o """E comgarable modelsfrom other major check or maney order for $500, o the addess helow e L T G
' Or call 800-833-2461 (in New York State call i A
Wmfﬁmfmmwmm SI8-494-2426). MasterCard and Visa acoepled L e
o he cost of log homes and resiricts freedori to Simple Log Home Living. Ofush me your 90 page CATALOG & PLANS
Custormiize of correct ermors on-the-job, For less. uﬁmywmmnmmmmuﬂ |
Lincoln Log home packages are oomplete (vou i MAME l
even get roof system, hardware and nails). That % mw ADORESS i
means you're not forced to pay for options you . CITY, STATE. 7IF
wad ekt Lincoln Lods Lid, | | 1 e sovrener oones [
Write for your Lincoln Logs plans kit, Send Ll | 1855 lows, Dept. AQ-S I
your name, address and telephone number, with ~ § Chestnut Road Fiivorside. Calil. 92817  mcamess oo
Chesteriown, N.Y. 12817 © 1082 oo Log st | | 1} e o o o o o o e oo o il
TILLER USERS...
-A_ s79l95 MME cml“ﬁ mcHI"E m Can yﬂ.ur machine
do all of this?
NOW YOU CAN BUILD YOUR % Handle with just ONE HAND.
OWN FLAME CUTTING MACHINE % EVEMLY break, turn & till soil.
WITH SPARE # Shred vegetation without tangling.
POCHEY CHANGE! # Leave NO WHEELMARKS or FOOTPRINTS.
BESIDES OUR KIT & INSTRUCTIONS The TROY.BILT* ROTO TILLER-POWER COM-
! POSTER can do all this and mare! That's why
YOU NEED ONLY THE FOLLOWING: serious gardeners consider it the
: hnest“ill' I}er availall:!:. ;.S::. _!'lm
e AN OLD FORD WIPER MOTOR : R OFF SEASON" SAVIOS, 3rd
e A TOY TRAIN TRANSFORMER . e FREE 26.page booklet clip this

tﬂ



Building storage svstems and furniture
just couldn’t be faster or more [nexpen-
sive. Corner Clips snap %" boards 1o-
gether. IU's eazy for do-it-yoursalfers to

design and build units any

Flhcr lasd
Travel Traller Ki

Build Yourself! Save Gas

LOG SPLITTER PARTS
@. T-STABE CAET RON

! i 11 GPM at 850 P51 Wicks

= down to lower GPM and

BEAR PUMPE
size, any shape, for any
2500 PSI. Raght hand rolation (direct couple), 3500 APM

purpose. Send for our

mais use with 5 HP or grnhr and 3'.\' to 4% b free color cat-
cylingdan e o i {5 i
15 gal 2 stage. use B hg ... e “lnfj f"'ﬂ b
22 GPM usa with 10NF o greater lﬂ! adn :]:13“ et
ideas. Fitch Cre-
v - TRAILER FOR 'I’HE Burrn Te
Vo e || BT R
- pt. , PO, . i misn mbenr on e Burro
kjw- Bultt-in reliat vatve. %" in-out Box 111, Chapel E&Hﬁ:‘;u;lruﬁg%nfﬂﬁm sona 53 I;rl'l?I‘I':‘I:I-'rJ::»l:ﬁl:f
ports. %" cylinder ports - Hill, North postage and handing Dwarers Wanareq.

Wit prmun sensitive getent, nangs iree on return Carolina 27514
;-

Eirokn |

III]III:.E-!ETIIH !I'I'LIIIIHIS MINI-STROBE LIGHT

ﬁ-ﬁﬂ # Magnetic Base For Dash Or  Send §39.50
- ) ] Roal Mounting and$2PEH
Fro et soumy e Are you proud 8- Cord Phge Feo
4" bare x Hﬂ:l!lm??ym :i-i'u':'v}' ﬁum :I”HiI tﬂ be an Amencanq * :?:;mmu;:nmr
§° bore x 24° stroke 3  rod . - PROVE |T| * Weather and Impact

F NEW iHHlHEI ; Fsistan
SHP Tacumagt ar Siges ' * ip-g:‘r l:a-d. Arrber. Blue
ar Lens

et | Ay ol g 1) ]
6 WP Tecumseh |, §143

CAST IRON SLEEVE EHIIE!

NORTH SHORE CO.
2212 B Shannondale Dr.

B HP Tecumsah Recold starl 1° ghaf | ]
0 MP Tecumseh Recail start 1° shaft . Libertyville, IL 60048
10 HP Eleciric slar . . -]
Vertical shatt tngum avaitable. 3% 1o 16 HP
B WP, Briggs Vertical "shalt ... . ... f908 110 VOLT A.C. GENERATORS
B HP. Tecumseh 1" shaft ....... i - i) 60 cycles, 3000 watts. WT. 27 pounds. §° & 107 Fanball
drrvan from ca pickup Dperates. T Al powiar 1Dolg
HE‘“ HUTT LEB :PUTTEHB Mnﬁ 000 Inr::mg This i our 38nd year Gunaramesd
& months, 19600 Our Kt200-wall generaior negds mo
BT i A . i valtery, Soackal price STAP.O0 Ads SB50 for postage &
MR Tom s L e S D b b manling ped ursl Seced 100 ool Tiie Caba0q
1 - BLAS UH:E;‘H“I;EHHANIIT B?rl %ﬁﬂmm
A Ha, TX 791
HONDA GENERATOR N Stastie Phone: 808/352.2761
500 Watl, 115 Valn AC or 100 Wa1,
% Voit BC. We 40 . cells, panels
Gufun ................ 00 and systems Burglar-Fire Protection
Honda & othar genaralors ia 5000 for all uses!

Protect Tow Life, Noms, Business, dute, #ic.

* (ur comsiog thows how. bearell your swn
alarm ypsbiss ond deveces ond sove $5E5 W
offer PEEE writd-a Bngsraersg samiice

REE CATALOG “iiamm ™

Boa 82802-PM  Lincoln, Ne 88501

walls available
Solaron, 1he workl s most ex-

v % pect manutacturer of pholo:
The Soil MO Tonk wittais calls, panaks ana ofh-
i aquipmant, bringa you & new SOLAR WONDERBOOK
Tyl of prachical solar power appa-aius. ideal lor 12 Vol DG
110 VAL rermote home power systems, tarme. and supple-
marital power. Alse. pages of oher scenhdic interest
Sand 5 (mturuded on Test 118+ arder 0

EMERGY SCIENCES,

Send £2.00 tor discount Catalog on Yalves, Cylinders.
Hoses, Frames, Tankd, Wadges, Slides and Whesls,
Engines. Go Karl pars, Splimers, Trailer parts,
Ganerators. Or send S6000 for Catalog and Splitter
Design Fact Book

NORTHERN HYDRAULICS

P.0, Box 1221 Dept. PM
Burnsvills, MY 55337 / [612)804-8310

Burder Secunity Co

% DENTA MECHANIC

Departmant 504, 832 Rockvile Pike, Ly 4 ....,.,.h yowr spary tima, be maks
Rockville, MD 20852 Crowna, "P:ll.u' rﬂu;wi. Fle m-r.rll_::_

fabifles &f ohew yusr ows shap, foll o apars

toma. FULL EQUIFMENT OF TOOLS AND MA.

TERIALS INCLLUMED WITH (OUREE, Lew b

iih. Ky Terme. Weils for PREE SO0 sSsal

Thin caredd (hnld"s oot sflecied by subbeaton,

THE MeCARRIE SCHOOLE INC. IS-L05-5158
111 M. 1Mk 5L, Depl PMINY Phila, Pa. 19087

SAVE B57/L
GOV'Y SURPLUS .. NEW EQUIP'T

SATELLITE TV

FanTasTc 80 KU cHANNELS

I'4 HF, 725 RPM. REVERSIBLE,
S V. UTILITY AC MOTOR
m

Mew Eviency covdlrubon plans pigs b Bx 1)
Bogi inadad Wi aimang wia. kils. LNAA and re-
cervary al winleas proes. Far Deder then cane
Tl Emoy crysta ciear rececaon. Seod $8.95 e
day. B0 §2. 00 e V& gless {ar mad) o cal o

“rﬂlll

v-u nl\.u 5‘5 95 '-Mﬂl.l HON TOBUILD &

u P R - Bartec b M4 hr. COD order kne {305) BE2-5068. Now: BODY!I
B R ] L Dol TV Dlsctromics, PO B 218-B_ Mgaang, Fy 3781 ;ﬂuﬂlglht
rangele
asd pumping
B0 Lants :: :: m vie Hh s LF methods!
s * gl phmn, reves oot Bty reearinie Universal
BB DRIN :'__"':; e :",'5_. g P Lllg Spilﬂ'll'l :

Morizontal and vml
&t discount prices. Masy
medgls available Al
all parts for Building

~

3&;:;45.;;:;"’ o P USE ZIP CODES WHEN
tar comphete distount pars catslog
%w.ﬁw i e ANSWERING ADS
A p.......-- davnl P, Bex 1221, Depl PSS
Sl el Y Burnavills, M¥ 55337 Ei-E34810

al mrtw Bn B
:L-Eu; u:.-:uu.uud -
SAVEY i:inmm u#i'-u‘“'m. by
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Make 815'3” an hour

MAGNATMC}

Crawlar Traclo

Uina 1t Tor your
oba; (hen

sarn gxlre cash 2oing
Jl'ﬂrl for piter. Buy

ofy-deract for greatest

t-lm' O 30 Ar:aehmel'ns

COpOTUREeS e greal

Far more |nrnrmmn Band mow 10

rﬁn_uc: KIT, Dopl PM 52 Coamarg, W1 53012 |
1 O HTALH shawing I-hnnurlc Kit congiruction & |

Yot a W thwoat and & theoth ol oo e 2 S0 FL ol space Vanabls
mmrmﬁmﬁmhmnaimm.ﬂm -}
s

ey Rerrous metals One Pand sdustment of mlﬁlﬂ'l'?
45° nit table 12 HP. Motor max guioet Compieta with 5

| _ money making uses - $1.00 i This fine Cabinetmaker's Workbench
| = mh;WW“;?M| is just onc of the projects that have m“’“l Wchled i i .. S0ASS
appeared in the past ssues of FREE with pour urder Ior stars LUMITED TISE QMLYH
The Woodworker's Journal. SRETORENRR - st A SO, A
weEI T Whether you're & novis or 3 velsran wood-
ENDS WOOD SPLITTING DRUDGERY wOrker, you m’“m“m‘!"ﬁﬂﬁ
Neew low cost COMPACT MODEL with trailer type wheels structions for &l ypes of practical projects
and hitch coupler for farmers, camps, | cottagers. including Early American ind Contemporary fumi-
10 ton ram, 2 eycles per min,, splits . IO¥s, . gils, and much mare.
fogs 25“ x 18*, Also avail- In n&ﬁl‘_ﬁ. eath 1858 containg shop-
sble for B~ wheels for tips. mongy-making ideas, antique rapair tips and
trunk transport. cabingimaking technigues.
For details write: Subscribe now o the project magazine hetwesn Moweabls head &
Pigua Enginesring, iac.. Depl. P, Bux 645 Pinua, O. 85338 | | af features 70 plans each year. Eaorh o ey fh:sgaﬂ%nﬁ%
frgm (0 1800 choosy 1 malch
tﬁﬂlﬁlm o s Mﬂ“'““;u‘::ﬁ%“‘?m
THE QUALITY ALTERNATIVE T MIGH-CIOST FLATABLE BOWTS! m-mun ihatee. p0 Exposad Dt or pulleys. Lilstima wbeicaled bearings
“'EEE! mduﬂrrrﬂnus Funds) RE730-20. . _. . Danching Wesd Lathe  (Dur Pric .. .. 310005

FREE! with yeur ardar for sbowe LIMITED TIME SaL YN
Mmmtmw& 5/8° Gouge ll’?'Fl-‘Iu'l]l-l Skew

SENO FOA OUR &N
IlI.IITI.l'IIIIItﬂITM CATALOE
Beachmart.

PATTY' 5 CCI'HNEFI

PO BOE BT ERT FM A

man SAWMILL

L O BEAT Inflaiion send WHCH Lambarrard Prises!
X e, el b sy e s eriand e jecia.

N s - v e e e | A HODDY YOU
prpeivhprpegapdro ll mﬂgr all

- |

| N— _f

i "'EI.E TRIGIAN|| S
engines—whelher you -
Hil-llﬂﬂ“n‘l brmld.,runnﬂuﬂmprmdm;

HELICRAFTY
P.O0. Box 18488 Balftimore, MD HITT

about them —are fascinating and fun.
"ﬂ" -"I' 'ﬂ' Live Steam Magazine brings vou monthly
TRAM A HOUE I SPARE r!l:. artickes on lacomotive, marine, sutomaotive,
EnfFy MiEty 0 span: e . I|| ot Trein for a 'I.Miﬂﬂ. .nd ﬂﬂm'w steam c“m
wmﬁﬁ E: .'ﬂ.f.':‘:?“ *"‘;ﬁﬁ:ﬂ.’:,&;} plus sourees of kits, machine toals, npund
R e s e vt e [ | P—all o need 0 eew an oldinerest
5""““ hdwr m.mmm o '.-L':' ¥ u. 1_. mwnmufﬂ;m ho g . Write
AR, S photos. i or call Loday to get the next 2 great issues
AT A, e roudy b0 fake St Lo tmﬂr.}"fﬁ delivered to your honte and discover the
FREE! 200 MPG CARBURETOR I chesaain. aHomd By stie. - oy world of Live Steam! $22.50/ year in USA
& Pians for Secret Gov't Gas Saver! GoueonTooar — _lemmmall | LIVE STEAM ING.
ﬁumndmgmm PrOvE) ifveeibions thal can Ics wm.ﬂm Meat J) | P.O.Box 620/Dept. A Traverse City, Ml 40684
mﬂm”mwwlhﬂmﬂf ot | |1 == e conter. seruatin, 72 10518 e || CALLOPERATOR 3§
ivosment STl ¢ SRt miter v it s [l | SO0(834.788% (00/8527777 a C alfornia)
mmmhmwwsmm ) i ; i VISA AND MASTER CARD ACCEPTED
ADURELS
T R T ——
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Special
intreductony price of

PROGRAMS
A SATPRO
ANTENNA. N

Mo monthly program changes.

Receive up to 100 channels of mare, depsnding an
your location, on a SATPRD precision-built anténna
W Three models 1o choose from, with special in-
troductory prices as low as 54 639500, ® Easy 1o
assemble and install. ® Exclusive single-pole
mounting. W One-year warmanty on slectranic
COMPONENtS, ERree yedrs on otfar parts,

For & FREE brochure, cafl toli-free, T-800-358-8461.
In Wesconsin, call G08-752-Z178. O, write; SATPRQ,
PO, Box 1017, Janesville, Wi 53547,

!

il
]
A

¥

The Curtis Affordables!

A NEW collection
of practical, com-
fortable and energy
efficient homes.
Don't maka or break
your plans for a new
home until you have
sean our new line ol
affordable homes,
You'll like their looks
v« Bnd price,

YOU COMPLETE IT...
SAVE 51000's!

AFFORDABLE

FINANCING...TOO!

|_.'.._ o Y TTHi™ winpTshig

[

B Mo big down paymant/deposit.

® Below market inleres] rate

® Land may nol have to be
fully paid for

B First installment delayed until
Fall 1982."

= Long term martgage money

Youl, toe, can join this Curtis family of

new homeowners, For lull details send T —

coupon or call today. Thare's no obrii- CUATIS HOMES, DEPT. Pie-1
gation 2201 Fiorida Ave. 50, Minneapoils, MM 55426
There's a representstive near youl 8 (Peass Prsl)
Call Toll Free: 18003583150 Nama
Address
Compiate 11 Yourtsl oy e Zip
Curtis Homes @/ - oo
O | dwn of can gel a kol
H you have deairs._. We hawe (i trusi? 0 Enclosed i §1.00 fﬁ"”ﬂ"“'"l—
| N R Y Fiir R SIS o s ey o

Splits With 3-Ton Force
24" Lage = Up o 30~ lh_..‘_ -
A must for wood
slove owners, Steal
structure frame and
double-edge blade.
Two-way splitting
ACTHon is SOrew driven
by your power drill &

CECTES e '
of optional legs ;

Easy lo move tagaits FREE BAOCHURE
; / 2"\ Quix Corp.

Seymour. TH 37868
I -

GREAT SAUSAGE RECIPES
a0

Siore inside.

177-6 Military Road Buffalo, N.Y. 14207

GENUINE MANDMADE BOOTS
Bootmokers for over 20 yeors. Top
quality lsother-mony styles-reosonoble
prices. WRITE FOR FREE CATALDG.

P.0. BOX 12368-PM B Paso, Tu., 79017 |

o — i —

|

WEIGHT LIFTING EQUIPMENT

Complete catalog of over 90 items
used by strong men, body bullders
and athletes to devetop strength and
muscies.

Send 35¢ today far your copy
WEIGHT LIFTING EQUIPMENT

P.0. Bex 882 Helyska, Ma. DI040

FULL

SEE 17552 SPORTS GARS |-,

You Can Build at Home from Kits

For the fow-price of an ardmary COMpaCT you can own A Hdl-se antagee classlc or
mgern guil-wing sports cir, Choose from aver 175-exoting replicars inchsting Simpg
roadslers 1o mid-enging Y-8 Manufachirers from gl gver tha coundty aler Mese
w0081 Dolt-on bady kils for gasy home assembly
Thieyrn safigud avlomobiles designed lor power
economy A% performance. And. all a7e made Lo sell
‘ary Iraction of Peb apparet vaios

Ml K Cav Buyers Guide
[ auro o pus st s
Dapariman) Phasg 1§32 {181 Cuss—1r5 only)
i 0E 'Lgm B15 (Formegn=135 furds]

Hors are just § few of the hull-size ki cars pou'il discover

= Porsche - T-Bird & MG-TD # Ferrani Nawmar

& Panteid  « Mercedes + Bugari « Jaguar L

w Cobra & Aubum  « Lamborghini . grd more

Glant sli-nyw 1988 Complate Guide ko i0¥ Cave Inclodes Cany/ Siates 2ip

:
R
£
3
i ;

L # 30 Day Money Back Guarantes +

-humm;ﬂl:m * Froni, Rear, Mid-Engine Kils

= Assembly Ariches = GT5, Gui-Wings, Elecirics Mastec Charge Expira

= Do-it-Yoursel Infe  » Moy Making & Saving Facts_ more 9 hm_;:w“ et
Special 1/2 Price Bomus Dfferfll _ K¢ Car Monbivy Master Charge or Yina BEQIAREDY

Featyres hundreds of used kil car bargains and mew kit gl CAMMOT anvwer guastions” s COBa!
announcements (§11/year, Oidet both. iveryone does! (800} 331-1000, Operator 668 m

Malied Immediately. Soid Daly By Mall.

Find twice the treasure. . .&=

&

with & WHITE'S ELECTROMIC In haif the time
MIMERALTMETAL DETECTOR Crmen ==
White's Inatrumenis detect , colns, .
ot e 4 prinl e FOR THE NEAREST WHITE S DEALE
ﬁ-- .ﬂ.."ﬂ;: to sjoy. Modsle AMD AFREE CATALDG CALL TOLL FREE
from 370395, by US Putents = 1-BOOIEAT-B011 Pa-2

WHITE'S ELECTROMICS, INC. 1071 Plessant Valley Rd., Swasl Home, DR 07388

MAY 1882 233




pular Mechanics

SEPARATE INDEXES

No more untidy shelves or magazines
stacked on top of each other.

POPULAR MECHANICS FILE BOXES will help vou keep your magazines and
bookshelves trim and orderly. PM iz now offering a sturdy glossy lacquered
File Box to keep a year’s supply of PM issues neatly together. The FILE BOX
stands alone with all twelve issues mtatt' Line them up by year on your
bookshelf and always have
a wealth of do-it-yourself
information at your fingertips.
With every order you
will receive FREE self-
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. Place 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.

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

PH Imdexes

for the years
1975-1981
are here!

Find the answers to your
shop, home and car
problems faster than ever.
Thousands of entries croas-
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.

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

Please allow three bo four wesha for deltvery

POPULAR MECHANICS

SEND YOUR ORDER TODAY!

Make Check or Money Ovder Pagable to Popular Mechanics

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

Pogular Mechanics s a publication of Hearst Magaznes, 8 Ditvishon of THE HEARST CORPURATION



CLASSIFIED ADVERTISEMENTS

Raile: $5.25 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—$1.00 per word additional (First
word set in Bold Face at no extra chargs, Zip Code Free.} The nex! available issue lo place an advertisament in America’s No. 1 Classifisd Section is
JULY. The closing is MAY 4th.

Send remittance payable and order i Popular Mechanics, ATT.: Hildegard E. Kapped, Class. Adv., Mgr., 224 Wast 57th Streal, New York, New York
100189. Please indicale Heading under which ad is to appear. As a consumer garvica and in mﬂmﬁmwiﬂ'lm mail-ordar advertisers who use post
office box addresses for their convenienca in handling your order, Populer Mechanics maintains a register of such mail-order advertisers containing

their complate names and sireet addresses,

Advertisera using P.O. Box number must furnish complete name and streel address for our records.
To avold delay In the publicstion of your ad, please send descriptive materials with your request.

OLD CAR FANS: subscrbe o MEMMINGS MOTOR
MNEWS, workd's largest 04 car mamsiplace since 1554, Ower
450 pages. of ads each month, crammed with housands of old
cars lor sale — plus parts, erature, meslioration shops
more, Onity §13.75 lor 12 gianl ssues. Subrscribe 10 ihe Bibin'
of old car muls today, Send 1o Hammings Molor Nows, Depl
MP, Box 100, Benmington, Yermont 05201

"WATER-FUEL"! Super "Bormbahel” Pater! 39 Inesrma

FREE Car Every Yaur. Incalinfisdy Lifle Known Legad ket
od Saves Thousands, 5200 M. Jushynowicz. P.O. Box 35,
Middie Village, NY 11378

“AUTOMOSILES " —"D.LY." Columns Exammned! Evary

Product PHOTOGRAPHED—REVIEWED! 5200, 2nd
Opinson, Beni 1098, Klamath Fels, OR 87801

MOT BICYCLES,
MOTORSCOOTERS & SUPPLIES
100+ PAGE KARTS & PARTS CATALOG prhes track Sivss-

tary-53.00. GEM Produsts, Dept. P.M, §08 51 Chanes, Carol
Shream, Wnois 60187

KNOCHK! KNOCK! Stop The KWOCK ! Use regulel Gas and
Flun Battat, Causas and Cures and Mems needed. Send §1.00,
‘Woodsmith Assocates. PO, Box 7240, Prospect. T 06712

Bon, SASE: ARQ, Bos BEIS, Wickda, K5 57208

PLATINUM INJECTOR Save , works on all car,
Essy Installafion Guaranised $6005 Ppa or C.OD.
Cortinental Service, 4017 Lincoin, Chicago, I &0&18

SAVE GASOLINE! Bypass pobubon dewices -
revirsibly! Posco (GB-5). LaGrangeyila, NY'IH-W
FROPAME-METHAME-MATURAL GAS Conversions

CAREZ-TRUCKE-Buld Youwrsoll THOUSANDS SATISFIED
I.mm wia: Faming Enginearng, KPM, Aemaen, NY
1

WHEEL ALIGNMENT QAUGE insiantly Can Tel When
Wheals Get Out Of Alignment. $3.85. Pecilic Whaeel, 3005 E
15eh, Toma, OK T4104

INCREASE MPG — REDUCE TUNEUFS. Electron igni-
on 39,85, for any car with paims and condanser, Complete
Infarmation §1.00. Retundable with Purchass. ENGINTEC.
POR 9700, Long Basch, CA 50810

SUPERTUME OM CARBURETORS; sacrets o unplig-
g, adusting idie midure, power valve, more; sasy plup
change, timing. $5.00, REDCO, 2041 Canhage, Tuckar, GA,
0084

FIRST TIME EVER! - Cevtiliext Auttbixly gxpar reveais s
do--yoursel rusl proofing method! FREE OFFER! Detalls:
Wivile Cap Press, Box 3130-M, Courtenay, B.C. WBMN Sh4d

AMATING FACTS of ihe neolufionary waler mnjpoied
REPULSION ENGINE. Corma pnging sasdy, ingxpansinely’
Receive o mast 355 1o 50% bobted iog's dnd more horme-
power of MOMEY BACK Compleds ook
inchudes chapiens on The Repuision Faciod, Marets of Walss
Ingection, High Compresaion Benalits, and much mors! Al
FREE Water Vapor Injecton plans! Only 8785 Unapped
Enangys, PO, Bax 1357, Wichita Falis, Texas PE30T

STEAM IKJECTION sanvms gas up b9 25%. Increass power!
Benles p-ndu.-u- dramatic resulls. Money Dech guarmnies
$0e5 « 5100 w Twrner Enderpnses, Boas 97,
Colnuaile, Minos G254

TOTAL PROTECTION AGAINST THEFT wdh MNew “Verss-
e Alprrn ~ EMGHT SELECTABLE FUNCTIOMS! Installs Eas-
iy, $1B95 Free Informabon Alarma, Bon 43 Wesl
Bridgewaisr, MA 02379

NSTALL DIESEL in car, PU, RY for under 51,000 Gat 30
MPG, Overiooked source US diessis, 350#, & cylinders.
Thousands chaager than Pedong, Deuts or Muphy. Send Self
Addressad Siamped Enveops ior res info. Diesel, Depl . Box
1833, Walla Walla, YvA BE362

YOUR CAR STOLEN, - Yea, it could happen to youl. My
WEiLEtionS Bhow you how 1D prevent L Mo gadgets. Mo rip-
oifs. M works, Parts cost about $7.00. Instructions $3.00, Mon.
wy ok guarnnieas, Hober! Willlams, 1670 Woodwand Heights,
Fermdas, Mi 48220

HEW RUST KILLER THAT WORKE. PROFESSIONAL.
UMLIMITED USE  AUTOS, HOME, BARIME, INDUSTAIAL.
QUARANTEED. Details: JAF 4 Associaies, PMS, 21T)
Foenway Drve, Mormgomery, AL 36111

CHODEE ihe boal car oy your nesds. INAration oo o
g Cost. prca, Tusd sconoemy ind pericrmance for American
and smporiad sedans and stabon Saend 35 m; BEM
Automabde Buyer's Guige, P.O. Box SE281, Housion, Texas
Tr258-Bpn

KEEF YOUR OLD CAR RUNNING, MNew Sbop-by-siep
guice nats you rough compilste Maftenancs rouline. Fully
dystrated, 4 page manual ke ondy 5385 NCAT-1, Box 3606,
Buite, MT 50702

WHO'S WATCHING YOUR CART Amanng alarm lemifes
vancaly Befom enbry, Tolal protecton. Guaramesd. Securty,
435 Siher Run, Edgewaler, MD 21037

CH RADIOE — Teevsomn - Wideos Mahons Lowss:
Pricas. Specly Maks & Modsl, We'll Quole You 55 AN Mer-
chandss Quaranieed Video-huss Descourters, PO, Bos
3005, Harmisburg, PA 17105

PROFANEGASOLINE DUAL-FUELED AUTOMOBILE!

Ciornplete Plans. instroctions and Pars Sounces lor comecing
your car. $10.00. RDA, Box 873, Conooed, NC 28025

DYMACARB! - Fantasic Vapor Carureios? - Delads FREE
- DynaTek BS, 720 Jordan, Rookford, [inols 51108

DOUBLED MILEAGE REPORTEDH Mew— Fuslextisr
Free Minute Construchon! Plan— 52 007 KAN, 4728, Awora,
Lnah B4E20

AUTOMOBILE RETUNING FOR MAXIMITED ECONOMY.
Simpiified techreques ncreass WPGQ 50+ % DETAILS FREE.
Toechneering. Bow 15068, Prnogton, MJ 08540, Telephone
{201] X55-604& (Aecording)

GO KART, MINLBIKE, MOTORBIKE PARTE. Tines
Chaches, Motgrs and Compinte Carts and MiniBikes o De-
oount Prices, 3% Hp. motors $106, 5 Hp. $123 Serd $1.00 far
Bookiel Morthem Mydriulica, PO Bax 1221, Dapt. Pii-MB.
Buirnsville, MM 85337

GO KARTS, Minibikes, Assembled, Kits, Pats. Calalog
5200 Kt Workd, Depl C, 1468 Menor Ave., Painoesvile,
Onia 44077

MOTORIZE YOUR BICYCLE. Excallend MPG ard MPH
Plars $6.00 Motartike, 4320 Cadar Creen Rd., Slingse, Wi
SI066

GO-MAATE, Mini-Bikes. Clulchus. Tires, Discount Cataog
£1.00. Lorenco, Danvila, I 61832

BE YOUR OWN MINIBIKE MECHAMIC. An sazy way o
save money; do-ityoursell, Buy a photocopy of wlicle &s it
appeared in PM Tor only $1.25. Serd orders fo: Popuiss
Machanics, Depl PMCS. Box 1014, Fado Ciy Sia. Mew
York, MY 10101

10-30% MILEAGE INCREASE. Inswponpive, .95 GUAR-
ANTEED. Compiate information 51.00, Redundabie with Pur-
chasa. Enginiasc, POE 3700, Long Baach, CA 20810

ELECTRIC VEMICLES

CONYERSION informaton Package. Ausfable Manunis,
Controfer Components Calalogue, Clubs. 5E2.00. WESAS,
Box 1548, Cuperting, CA 85015

BUILD ELECTRIC BINECAR! Modermn Automotve De-
sgned’ Easily Bull Wiih Bicydle Pats Siendard Matenas)
Plans §7.95 Spodran Inc_. Bos T32C, Indian Aocks, Fiorda,

approx. $1300.00 Fiva yoars Fesearch Devalopment $27.00.
Infrmation §2.00, My Elers, Box 2781, Sama Clara, CA
B5051

EQAP-BOX DERBY RACER Plan Photocopy of arficles as
thary appeaaesd in Popolsr Mecharmes 1638 miuss, availsble
fat 5400 Send Check o Populsr Mechanics, Depl. PWCS,
Baox 1014, Radio City Staton, Wew Yo, NY 10101

AUTO SUPPLIES A& EQUIPMENT

PROFEESIOMAL AUTOMOTIVE WINDOW TINTING
FILM, Eazsity Applied, For yoursell or sian busimess bnfa
£2.00. TTT, P.O. Bon 188, Harower, NH 03755

ALTEAMATOR simrier rabuilding testing mguipmant ior job-

ber rebuoiker auio eiechoncs. Croembliss, 290 Fachen,
Wooddahs, 1L 601651

HANG GLIDING - AVIATION

ULTRALIGHT AIRCRAFT Proven Cross country capability.
B0 houwr kits, Deabsranip netwark wih Sstrection. Calor infor
mabian pack 5500 Pleradack), Bas 181PM, YWalsonvile,
Callorria 35078

CHOPPY Uitralight Single Seal Heloopter. Simpltfied Can-
structon - Moloroyos Engine. Indormatons $3.00

Box GTOM, 51 Reme-Mapwndlle, Ouebec, Canada J0L 210

MEM-HELICOPTERS. ULTRALIGHTS,

SPORTSPLANES,
HANGGLIDERS. PlanaKitsCompiate, 1.2, 4 4 Seat. Cataleg
$5.00, LFP, Bax 15828, Dept. A, Housion, Texas TT0E4

ULTRALIGHT AIRCRAFT - FLY WITHOUT A LICENSE!
Complete, FProfessonsl,  How-To Manusl 8802001,
$14 9500 Umradght  Publicsbors, Box  234-PM-E,
Hurmrmalstown, PA 1 7008

EXCLUSIVE! FLY LIKE BIRDSE wih inexpensive anbgranety
devica!  Instrections 5500, Satisfaction  Guaraniesd!
Vpightiesaress, Box 167, Maze. Karsas 67101

RAMJET wralicopter Enginal Plansinstructiona/Mistory
§15.00. EGF, 3202 Onda, San Anlonid, TH 230

AIRBOATS. Hovercral, Propaflers. Plans. Supplies. Cata-
g 5300, Sportscrafl. Box G970M, Moore, Dhiahorma
13160

SPACE, ROCKETS & ASTRONAUTS

BOCHERANGE—INCREDBLE RETURNI You can do @
Enciting' Ol your Free calmiog inday. Boomaranghlan, 306
Par, Moneon, Loutsizna 71201

PARTS: Ay Jeep and Tuck paris. Spae Parts A
Eguipment o, PO Box 751, Lexingion, Kenfucky &0501-
ors

ANTIGRAVITY Propulson Device. Froe Brochum! ADA,
Box 8TIN, Conodrd, MC 28025

ALTERMATOA Gersimlor  Febulding Book.  Dwimils.
Haedelund Enginearing. TE05 Bykerting. Las Yegas. Movada
8128,

YW PARTE: Siock. Baja. Dume Buggies: Free Catalog,
MOVE Enterprisss, P.0. Box 782, Redwood City, CA 04064

PROKEN Beils, Bsd Waispump, Laaky Hoses Froeze
Plugs SAVE Your Truck Engina From Ovedr Heats 'With HOT
FUSE, Inlormation. Hat Fuse, Box 315, Paxon, L 60957 (Ph
2N T-ITR-AI96)

DISCOUNTE on ado pans Leam. Send $500 o
Discourds, Sule 125, 105368 Main 5t Bobovue, WA SS004
bongy Back Guaranies.

HOVERCRAFT

AERO-CAR Amazing Movercraf bull sasly wilh ordinary
oS LAwRMcwer Bnging ponwed_ Carmes one man plus, Hoy-
ors, fies forward, backwand. Suioways over lBnd/sncw walar,
Complste conslruction plans and brochore. §2.85 Asm-
Projects, Box 5118PM, Clirton, New Jesey 0BR0S,

NEOVA VW Hovercraht Ka-intormaton B8 Neolenic, Tera
Hautm, M 27804

BARTLETT FLYING SAUCER Compiete Plans and Supply
Sowees 5500, Wrile: Herd Batent, PO Box 158-M,
Silverdaie, WA SE3E

CUSTOM DESION LICEMSE PLATES. Mase your cor
umigue! Free Deisds Lasales, 700 Bereyn, Bearowyn, PA
1=z

HOTSELLING Gard-A-Car Inmobiiser Siops ol Auto Thel,
Introduclory Dfier 52995, Two 35000, Distribciors, Ml
Order Housas Order Volume 514,95 Refundabls, Chares
Aknrs, PO, Box B73 Momingsthy, Mew York, NY 10025

SPECTRE -V'w Hovercraft, Free informason. Veofurs,
BT1A2Z Moe, Axron, Diug 44310

HOVERCRAAFT Plan All Sizes. Calalog 51.00. Unsvorsal
Hovercrafl. Box 281, Cordova. linois 613242
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CE-RADIO & HAM EQUIPMENT

ARMY BACKPACK RADN: PAC-10, giod conddinn witt
Bocessores! $42 50, ¥T7.50ar. Add 5T ED  Bhipping.
Baytronica, Depl PW, Box 587, Sandusky, OH 44E70

WHOLESALE Radar Deteciors, PolicaFre Scanner. CB
ACoEssones - Whister Q1000 $190.69. Q10008 Remote
£210.00; Foa Vieen 3200.00. Superfox Remote 522400
Baancad 300 5335 60, Bearcal 100 320599, phm 53,00 Ship-
ping-YISAMECOD-Free Ca Scannes World, 10PM,
Mew Scotiand, Albary, WY 12208, (518385606,

POLUCE Scanners, Crystala, Antennas, CHa, Fadar Deec-
tore. HPR, Box 13224, Demar, OO0 B0218

LINEARS - Send Stamp for Details - MATCO Electronics.
Box TEC, Cadillac, M 45601

SATELLITE TELEVISION Recerrs Owar 100 Chanmls,
FREE Inlormalion. Sateliie Television, Box TATA, LaVergre,
Tenn. JT086

BEARCAT Scenners. Discounied CRYETALE 5275
RADIOSALES, 3452 Oakland, Cshisosh, Whis 54301

ELECTRONICS
MECHANICALLY INCLINED INDIVIDUALS! Assombil

BOATS, OUTEQARDS, TRAILERS &
KITS

REWIRE Car Amornancr oe 110 A0, Pians for §5.00. Sweall,
Baox 591. Titusvitie. Flonida 32700

BOATKITS - PLAMS - PATTERMS - FRAMEPACS -
FIBERGLASS MATERIALS . Works s \arges! caisog - 300
Cemigna. - 880" - Phpwood - Flerglass - Stesl - POWER-
BOATS - inboards - Outboards - Crasers - Sporthishers -
Hydroplares - Runabouts - KAYAKS CANOES - Lamgs Selec-
fion - SAILBOATS - Daysaders - Trafersaiers - Multhuks -
Motor Sailecs | FIBERGLASS = Clath - Fgsing « Fodm. G- Piax
CATALDGE 52.00 - “Includes FREE Mabwiats Biochuis -
Handware - Fastenings - Equipmen - Ripgimgaads - Giue -
Elc.” - [Book " AMATEUR BOATEUILDING ™ - In - basglass -
Plywood - Epooy‘Wood Sabursion Techrugue - $6.00)
CLARKCRAFT - 16-P Agua Lame. Tooaawanda, MY 14150

KAYAK-CANDES-FLANS-KITS-PATTERNS- Lamge se-
lction in lbargiass-phywood-CATALOG $1.00 (wih Boal-
budders Guigs - 52.00) Clarscratt - 163 Aqualane,
Tonawanida, NY 14150

BOAT KITS - 27 raderable modets - POWER and SAIL -
B7-30°. Moided lberglass huwlls and decha oome aciory
assambied - you inslall laclony suplied imenar. Save hall fac-
fory-bust cost. No supenenca required, FREE 48-page cata-
Ing Luger, Degt BC-82 3800 Wast Hghway 13, Bumgnlla,
Mhnrmsota SSIIT, 612-890-3000

Elsctronic Dervicas in Your Homs, Knowledge o Expenance
o Pebiasary. Gaf Siaded n Spars Tere. Twn your Spade or
Full Tirnes il Cash. Mo nwesimant — Wis jor Free Detats
ELECTROMIC DEVELOPMENT LAB, BOX 1550PM,
PINELLAS PARK, FL 33568

GOVERMMENT Swplus recervers, Wansmines, snooper-
sco0pem, parts. Calalog 25¢. Meshna, MNahant Mass
01808

ELECTRODE CLEAMING CLOTH-Mairains Ehschical
Comacdt Sulaces on Swichioshd mnd Mike Plugs, Fsieys
Conraciors, Terminals, Elc. Femdres Cormsion-Lowers Con-
ect Feusiares. Foslage Prepald-52.00 sach - 3 hor §5.00.
Supsrshyne Products. PO, Box 6352 Grand Aapds. W
wREE

BATELLITE TELEVISION: MANUFACTURERE e iow-
af prices. Save thousands, gel het of MANUFACTURERS.
$3.00. CMS, P.O. Box 50786, Mashwita, Tannesses 37205

COMPUTERS

BANLD IT. Gaw your home computer The worstaton T
desarves. Lise ouwr sasy plans (o busd & professionally inished
product. 106 Meal-Powsll, PM41. 510 West Eng Beva
Wirston-Saiem. NLC. 27104

PROGRAM Multicopy Test (Basc, AF.L) 310000 A Matie,
C.P. 8, Ste-Foy, Quebec, G1v-453

COMPUTER SECRETS REVEALED! Technical Dyramite
in Pain English! “How To Undecstand Cormguters”, 14 Day
Fgfund Guaranies, B6.55 Ppd Ao Mow' Potchester
Publications, Box 284-F8, Easl DTy, Mew Hamshine
[l h]

LEARM COMPUTER BASICS. PhD. rweals new ap-
proach, Fasi Guararteed. 56,95 EDUTEC, Dept 745, 64
Wwavery, Clarendon Hills, IL 60514

STEREQ, CASSETTE TAPES, ETC.

EVINRUDE 1581 Bargaens ., ¥l sizes . Scofl MoCulioch
parts 51 handling  Elecira Marine, §10 Mamck Foad,
Lynbronk, Méw Yok 11583

FIBERGLASS - RESING - Foama - ciotf - apoxes - mat .
ale. Factowy prces - CATALODOUE $1.00 - (Boox “COM-
PLETE FIBERGLASSING™ 5500 - Clarkcrah, 18-R
Agdiare. Tonawands. WY 14150

BOAT PLANS - Frama Kis - Paflams - Hundneds of desgns
- ‘Wood - Fiberglass - Steal - Powecboats - Smu il

mesuita Mo Lotngl “Suppliss - Festenngs - Fberglass - Fes.
ns - Glues - Spars - Books - Trailer Pans, Hoge 144-0a0e
cataiag - 3200, Inchdes Fres ‘Boatbuilding Supplies” bro-
chure. (lenL Manine, 9152 FAosecrans, Box TSEMP,
Bealficwe:r . CA BOTDE

CAMPING EQUIPMENT & TENTS

FREE Catalog Eventhing tor camperg, Campmor, Box
407N, Bogota, New Jersey 0T8I

RAEPAIR ELECTRIC MOTDRS! ILLUSTRATED
INSTRUCTIONE!! Modequic, Box T28E, Kanzas City, Mo.
84113

SPEED UP or SLOW DOWN ary AC type motor up 1o 18
HP, APM 1o BID0. Yarable freguency 15 to 300 Hedir.
$122.00 sichades shippng, Mark Escironics, oo, Box 088,
MWokomea, FL 33555,

OPERATE 3 phase molors on #ngle phase. buid A phase
comyartor. repair elecing moiors, increass power. cul operal-
g cost and morg. 512,08 Stufer Moioe Shop, Bamatt, MO
B0

TOOLS FOR SALE

TOOL catslogue - §1.00 - Hodsier Degiritybing, 3009
Samphe, South Band, Indiana 45815

SUPFER SHARPENER &80 o the favome tool of Spors
man, Carpenters and all oihar Tradesmen. Compact and Edsry
to Use. JUST $9.98 + $1.00 Shippng. MONEY BACK GUAR-
ANTEED. K. Q. Wiggra, 14518 Trwman, Suie 28, Detroit,
Michigan 48228

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machnes with Walking Feet, com-
plole ready 10 usE—only $459.00. Thompson Model PR 13-
AGEP AVAILABLE FROM YOUR LOCAL DEALER, or ondar
direct, (Master Charge-isa) Dotho Mig,, inc. P.0. Box 12110,
Lubbock, Texas TBE2— Phome: (B08) T44-8T7T4

MACHINERY, TOOLS & SUPPLIES

BARGAIN B= 114 WOOD SCRAEWS, £3.50/100. Brooksds
Bol, Box 43036, Chicagn. B0843

BANDEAW BLADES, Carbide Tipped Saws. Ay Sire,
Fraa terature Hing Saw, 8547 Tioewaler Drive, Moo
Virgania 23508

1400 Catologs Listod and Dosonbed. Sosoes for Evory
theng kmaginable. §4.00. Masterog. Box 879-B. Fasiax, CA
S0,

STEEL Alurmnum, Brass — Snest — Bar — Tube, Shop
Supphes, Planz. Wie: CEL Box 1524, Mnooreilie, (L 61448

SMALL FOUMDRY Furmaces. Supphes. Free lierafue.
Pyramia Products. 3738 South Tth Avenue. Phosnin, Arizona
BS54

EWISE ARMY KMIFE, 11 Funchons. quality macde. konmy
Bach Gusrantes. Send 31895 Dessst Ereprises, Box
H05T, Fevevgade, TA 92506,

CARBIDE TIPPED BLADES—BANDSAW BLADES. Di
rect From Manutasturer. Frae [eecanee, Bax 587, Lancastar,
PA 17603

BLALD A STOWAWAY PICHIC TABLE — Hore's 3 uniqua
deagr pou can faid ko B0 incredibee small Space of 2=5 R
Pk it in o garage o Dasamend with room fo spars, All the
memibers are of stock Imbaryans wicth which you just cut 1o
length required. Easy ko Sollow dwectons! For plans send
£35% 1o: Popular Machames, Depl. PMCS Bow 1044, Radio
City, WY 1101

ATHLETIC AND BODY BUILDING
COURSES

KUNG-FU Free Linrature, McLesa, Box 1755, Dept PM-
E2-E, Homolulu, Punesii S6R0E

OLD RADID Frograms on Cassenes. Free Catahog
Williama, 181 Masdow Drive, Elyria, Ohio 44035

VIETMAM Combal Tapes. Rare Collectors Hems. Frea Cai-
alogue. Been Hoa Produchons, Bax 58, Fayetieslle, Arkarsas
T2

SPEAKER COMPONENTS For serious kit buiders. Com-
plets otz inciude Cabinets, Advance Drevers, Mylar Pla Cross-
overs, Manpal Discount Priops. Send $1.00 lor Catalog.
Speakar Componets, Bar 207, Marfbomngh, Conr. 08447

TY-VIDEO EQUIPMENT

BODYBUILDING FOR MEM and WOMEN. Lean seciots
professional Bady-Buliders vse FREE BOOKLET, King's
Fitnass Centre, Depd. 4-4, 2580 £ Mmin, Columbus, Oheo
43208

LATHES— Unirnal—Maximal—Shartise— Enco. Catakg
%£1.00, Shop Supphes 51,00, Campbell. 2100 O Selma Rosd.
Sprngfeld, OH 45506

LATHE Top Wood Twning Duplicators, Lisrature, P.0. Bax
B35, Tumpa, FL 33674-8115

PRESS BRAKE 14" plale capacty. Build this merediche whit
for undar §100. Parfect foe bending wond sioves. SB.00 for
campiale blusprnts, MoCune Technology, P, O Box 53834,
Faystmvillg, NC 28305

BAMDSAW MILL, Horzonisl « Trawverse, Portable, Ooe-
man, Logs Iy 24°0. 516 H.P., Beald-51,000; Llerstuws 52.00,
Parnd $15.00. Sads Comstroctors, 1387 New London
Turnpike, Glastonbury. CT D603

FREE induistnal Buyers catsiog lof homs craftemen. Buy
equipment a1 sams LOW prices as large industnal plants.
Turnieay. 367G Letchworth 51, Buftaio, NY 14213

SECRETS O Perwnariul Musciss, Guarantsed Froe Bookdet
John Associales, Box 1172, New Braunfals, Texas 78130

GRINDER TODL-POST, Electic - 4 wheei Capacity.
Themac. Depl J. 405 Rairesd Ave., East Ruthedond, M)
o7

SPORTING GOODS AND EQUIPMENT

WATER Waiking Easy. Guaraviewd, Sponts Fishing, Plans
S300. Sudindusties, Bex ¥ C. Monbmal, Canada
H2L AK3

TV TO STERED ADAPTER Enabled TV sound 0 play
Frough sierec. Send 3095 io: Dmle Pricyl, Bos 4582,
Bebmead, TX 76705

MOTION PICTURES & SOUND
EQUIPMENT

MOVIE ard Vided servicss. THMS, |nc.. 614 ‘Wastinglon
Si, Aleriown, PA 181032

CAMPERS AND TRAILER KITS-
PLANS

EARM Money! Enjoy Lucraines Cash Flow Plus Tax Bans-
fls. Aend Your Molorhome of Travel Tralee. Complote
Inestriscionny, Opedabedns Guide - $10.00. Moneyback Guans-
e Hpio House Pubcations, 817 Wesland Drive,
Greansturg, PA 15601

SPOATS EQUIPMENT HOLDER Haceattall, Teanis,
Shies, Fisheng, Basaball display kits. ARmactively Secures %
wall. Prevenis damage. Plans $2.95, Wils 35.55, FAEE B
chure. SASE. Baarer Company, P.0. Bow 2172, Glen Ellyn, IL
Bor37

DOGS AND KENNELS

INSULATED DOG HOUEE PLAN, Fioor sides ot for sasy
chedn. Rood & wabs: prool. Pholooogy of plan as it appenad
0 PM, availabie for 752 Send tided 1. Popular Mechanics.
Depl. PMCS. Box 1014, Radio Cy Sta., Mew Yodk, MUY
10041

BATTERIES, GEMERATORS

SENTRY Censrators With Wilhout engine. Big discount, JJ
Enterpvises, Box 653, Cshwosh, W 54807

COLEMAN camping trailecs. New. Save hundreds. For fit:
eature and informaton Send §1 .00, Bax T0, Turlle Cresh, PA
TR145
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EMNGINES, MOTORS, MAGNETS

ENGINES 10 18 h.p. for kowan, Tlllers, Hobby pans. Rapair
Manuats, Tremendous Savings, Fast, Dependable. Mustrated
Price Calaing $1.00, Ashland Small Ergines, Ashland, W0
B500

BENCH TOOLS, Tweazars, Magrillers For Modelmakens,
Assembly Work Sond P50, Aptew Bow 59, Bethel, CT
Qa8

BUFFING & POLISHING

REFINISH all maetars: Find: The-Proper Tools, BuMs, Come
peunds, Bufbng Metors Cataiog 5100 Enstwood, 720
Lancasies. Box 5246, Barwyn, Pannsylvana 19312

ALUMINUM CLEAMEAR — FRemoves Dt OXIATION,
Formula 5200 Sgurehd Enterpnses, F.O Bon 3037E,
Cincinrah, O 45330

BLACKSMITH & FOUNDRY
SUPPLIES
FORGES: gas, coal -— hammers — mAgs — arvils — il
berches—al blacksmith supplies. Catsiog 37, (refunded licst
orcer]. Masksl Blacksmith Shop, 7EM  Camansburg,
Cannonsbung. M1 48317

ENERGY SAVING

CUT YOUR ELECTRIC BILL. Paax Limiter Plars. $10.00,
Jemascn Elecine, 7805 T 237, Finday, Do 45840

FREE Enargy’ Controversiel Surewsl Puliicabons, Thies
Dozen—Elactroy. Gas. Gasalire. Guns. stc. Catalog 31
Conaumenronscs, Dramer 537, Aamogordo, MM BE310

{Continued on next page)




EMERGY SAVING
{Continusd from preceding page)

AIR Condsaning Mairienance Marual Will Save You Moo
oy, Send $3.50. Berrman s, Dept PM-5, Box 458, ML Clamars,
M 25043

SAVE OM ELECTRICITY AND LIGHT BULE COSTS!
Lengthen tha fite of STANDARD gt Duls 100 times! Ged
Mg ghow, l9ss glare, uso less anergy  Microchep alaches fo
by in seconds. 5300 sech; 4 lor $10.00 posipad. FREE
infarmation. PA mesdems add B% tox. Morspec, Dem MP,
1724 Tustin Avenus, Phiadeiphia, PA 18152

CHIMMEY Heal Recavery Plans. Cualty, Sale, any Bumner
5$1.00. Praans. Box T4, Mogasore, Dhia 44260

WATER HEATER INSULATION JACKETS 113 Fler
pass with ¥imd back. Pays lor itsesl in 2 montha. Hal! Prce -
5000, Jackmts, P.C. Box 984, Bradenton, FL 33508

EMERAGY Sawng ldeas | Vauable, proven ressdenhal
remocehng building  indoomation  $2.00. Heathsiona, Box
219C, Eagla, Idaha B35

BUILD YOUR OWN “BACKYARD ENERGY PLANT™ in
sl hours for 540 Makes Alcohol Fued thal rens your Car.
Heats Home for 18¢ per galion, 35.000 Daing 2 Factual
Aspon - $1. Research-PMDA, Box 184, Antioch, Tenessey
P03

COOL or HEAT house tomm ground, Cheap Conversion
Prans $8.00, Box 28241, Memphis, TH 38128

SUNLITE B0LAR CELLS 4° gametar, raled 045 Voes 2
amnpa. $7.00. Ten For §55.00. BICYCLE ENGINES. §125.00
E.J. Samy, P.O, Box M848, Canbarling, Mich 48015

"HOT WATER™ Haater. instant or two gallon lars, Porable
Propane. For Emaergancies. Boals, Camping. E'e. Brochure
She. Wikams hvwanbng, 1230 Moeth Znd. Union, Creegon
araaa

2 Energy Saving Tips. 5300 AL QNS Box 15754, New
Crisans, L& M 7S

GEMERATE ELECTRICITY Wah Unmodified beduction
(Waahar Typa) Metor. Farvarsan Elnease Movar, Bim

phe Inaiructons $3.88. EPS, Boo 3572, Shawnes Mission, K5
BE20S

SOLAR & ALTERNATE ENERGY

FREE EMERGY CATALOG wood and o0al sfoves ang
sovesson. Canning, Freeging, and Baking suppies. Salor
Collector Kits. Maway Distributorg, Dapt P-1, PO Box 16,
Waksheld, NH 03872

HEAT PUMIPS, Solar, Ar Condtioners, Fumaces Buy
Wholasale! Savel Pacsel 5100, Rechinge: Heabng, Dapl
1017, 2050 Monros, Dearbormn. Mohigan 48124

WIND GEWERATORS, TOWERS, BATTERIES., INVERT-
ERS, SOLAR PAMELS. The mosi complete Catsiog of up 1o
Diate Matansl with Wholgsais Prices of Major Mamdssiuners,
$5.00. Pul Barrows, 4660 Lemcna, Skerman Oaks, Caldemia
403

SELF-LOADING DOUBLE-TIERED WOODBIN guaran-
g conatant dry fund liegsate, Plars 53000 Masory's Croft,
B5F Jonn Joy, Woodstock, WY 12408

HOME CRAFTSMAN

2w FURNITURE PLANS! Send 53.00 For 4 Plans: 2x4's
Lirftmited, P.O. Box 401621, Dallas, TX T5240

PICTURE Frame Mousding. infiushed, Manufactur Direct,
Samples, Proes 5200, South Foorty, 107 Commercial,
Carrolhan, GA 30117

HOW To Creale Beswlduly Varesred Furnfura Cickly,
Easily® lliystrated Venaming ManualCalsiog FREE. Exolic
Yareers, Inlays, Suppies. Morgan POTK30, 1123 Bardsiown
Aged, Lousville, Kentugy 40204

OVER 75 PATTERNS! Enjoy mahing prolitable wooden
@ifa, woys, househokl Bccesscries. PLUS “Shop Secrels”
Ordy §5.00, Accents |P-52), Box 262, Danvers. MA 01523

WODDEN Fool Powerad Sarder, Plans $4.25 K. Musler,
T0% Pwra Valley, Kramatle, TH 37323

BURLD AS-gisas AQUARIUNS, Terariums. Simple, nex-
pansne. Fooiproo! Jig Plans, Tes. Instructons §5000. Thad
Markham, PO, 678, Big Bear City, CaM. B2314

MAKE TOYS Plans. Hargeood Wheals, Parts- Calatog
§1.00 Chery Trea Toys, Mas Rosd, 51 Clarsville, Oheo
43550

CATALDG OF WORKBEMCH COMPONENTS 3 s of
pliend 51 relwdadle. Masks Toding Co., PO Box 28287,
Menraapois. MN 55426

FINE CABMET PLYWOOD Cut szes - Full shaals. Many
pecies and Mhicknesses. Fres Datalog® Plywood Depal. Sox
897, Gaylord, MM 55334

ALL - Hardwood Highchars. $44.95 (Pius Ship. & Hdl),
Manco, PO Box 468, Burlinglon, Kansas 65833

BUILD THIS UNIGUE WALL SHELF WITH ADJUSTABLE
BODKEND. Plana §1 50. Project B, P.O. Box T75, Beynton
Baoach, Flg, X3435

ANTHQUE TOOL CHEST. Plare mnd Ingtructona, 52.00
Mitdeng, Box 453, Amgld, MO B3070

PR'S GREAT, NEW MASTER HOME CARE GUIDE. Tha
ISt and grealest in he Popular Mechanics Masber Gunde
Saries. Lays oul 8l you ned b know about Dome repairs, fom
basemen! walerproalng 1o ool repar. 24 lpminated, wipe-
chaan sheets on 12 siend-up. hang-up boards. 150 charts mnd
ustrabans. Property used, & can save thousands ol dollars,
$4.95 + 50¢ i cover postage and handing. PM Master Home
Cava Guide, Dapl. PMCS, Box 1014, Rega City Sta., New
Yark, MY 100

CONSTRUCTION PLANS,
BLUEPRINTS

ANYOME can baild this 8+~ 10" starage shed lar under
35000, Shed Plgns, P.O. Box 23, Willingloro, M) 08046

UNFIMISHED picture lrarme moulding, Faclory coseout,
B0 digcount, 200 shyles. Wiite Japs. 126-PF Sewenth Nosth,
Hopkiry, MN 55343

BUILD for prolit! Picnic-tables, ouldoor accessonas. . . .
Money-Bacx Guorares, 53185 Ming Putdicationg, Box 5318-
P, Ponland, ME 04101

CATALDG FULL-STE FURMITURE PLANS — %200
FRetunted with frst order, Traoponal, Early Amercarn, over
170! Fumibure Dessgrs, 1425 Sheernan, Depl. CP-B2
Evansion, likngis B0201

WALMUT Luwmber cabingt grade, Squares. Gunsiock
bk, Vieowper Iowa — Migsaun Walnud Co.. Depl M, Stakcn
A Bow 88, 51 Joseph, MO G450

EIEMILE Ouanz Clock Movemants ibaftery ooarated| and
Bcressones. Low cost. Free paca list. Morth Amesican, Box
TT-ARK, Fou Aner Grows, 18nois 60031

CARBIDE TIPPED BLADES—BAMDSAW BLADES. Oi-
ret From Manutacturer. Free Liorslyrg, Bos 587, Lancastor,
P 1TEDA

WOODEN Toys Am Befier Lt Of Pians $1.00 US Cur-
mrgy Dy, Woodbuichers Teys, Bon 574, Lesim, Mich,
48751

ALITHENTIC WHISKEY BAAREL FURNITURE, Buwiding
Flans or Completa Kits. Sernd 33.00 lor infaimabon (Fglumd-
able]. Music ity Barral Furniute. Depl. ©, Po 0. Ban 517,
Madison. IN 3T115

PLANS! PLANS! PLANS! Cataltey B2.00 - Bl Chadam,
131 Mgl Creste! Orive, Home, Mew Yok 13440

WHIRLIGIGS - Amencan Fol At Plans, Catalog 51.00,
Dk Prarkrgn, PO Box 20351, Dafas, Texas 752329

CAN Acaonol Fuel Bs MadeT Aguahol-PMEE, Bos 2208,
Sandusky, OH 44870

HYDRGGEN FUEL! Comgiete Electrolyter and Auto Con-
version Plans. Plus informabon on Sale Sorege and Genar-
mtng Hydrogen Free, Compiete Package: 510.00. ADA, Box
B, Congond, NC 28025

CHIMMEY CAP VACU-STACK ELIMINATES WIND. IN-
DUCED DOWMNORAFT KEEPS OUT DEBRIS, ANMIMALS,
BNOW. SEND INSIDE FLUE AND STOVE PIPE OR FIRE-
PLACE DIMENSIONS. MPROVED CONSUMER
PRAODUCTS, BOX 1264-PMi. ATTLEBORD FALLS, WA
[y =1

COMPLETE 1083 SOLAR HEATIMG PRODUCTS
CATALOGH

EVERYTHING for Active and Passive Solar Healing. mciud-
g Kalwal's Sun-Lae’ Guanng and Thevma Siomge Systema,
phus cBlicuil to find arergy savers, Order all materials Irom o
expart Ssouwrte. B0 pages, 18 sectons, §3 pead. Visil ou reted
siore. SOLAR COMPONENTS CORP., Dept. M, Bow 237,
Manchasiar, NH 03105,

HEW SOLAR DOORE Produce Hea, Brochers, Prces

$5.00 Deaers Pacxage 51000 Sunburst Solar Doors, G-
3026 W Pusrson Rd_ Finl, Mich. 48504

BOLAA POOL HEATER. Banld your own under 5200 Com-
plebe dwectons. Send §3.95 1o; RGBA. 12 Peacock Lane,
Poughhoepsio. NY 12801

SOLAR COLLECTORS—WATER, AIR—MNEW IDEAS—
D Bi-Yioursed! Inexpermively, Material Lty Plans 5500
Bruce Mosher, Box 1087, San Luis Ctispo, CAL. 53406

BOLAR CELLS. 134" Cails Rated U% Vol! with S0 A
Owepr Shocked. 10 for 37 00, Douglas Soenilic, PO, Box 5465,
Washingion, D.C. 20018

HOME HEATING-FUEL SAVERS

COLONIAL SHADOW BOYX Plans Display Your Collect-
ablex. 5400 5A Myars, Boo BESE, Daklard, California
S4E00

ROLL TOR DESK PLANS 5 shesis 24« 38), Comgaets
detaily tor 48 - 60~ 30 Classse Qak deak. Your crafismanshep
can creata an heifcom, §25.00 ALY Box 644, Maytene. AL
=14

PICHIC TABLE plans. Tradmonal and mound, 5300,
Sharns, Bax $09, Cedanaile, OH 45314

BCRAPER HEAD Aemeves Fant. Decals. Tape rom Glass
and oiher hard sufaces. Ataches to Elecinic Yibrating Engrav-
o, B5.05 Py Tax. SUPER BCRAAPE, Aoute 1, Ban 198, Elgin,
Teuas TREZT

FREE GANDE to Beaulilul Wige-On Waood nishing. Genesal
Fonighes, Boa 14363F, Méwalikee. Wi 53214

FURMITURE TOUCH-UP, Fepair - Care. Froe Infeematan.
Box 202E, Prowa, UT BAGOD

CATAPULT PIBTOL - exteden! 1oy Senple pans £2.00
Catapi¥, Box 25171, Kansas Gity. MO 84119

CIRCULAR WORNBEMCH or Woodworkers, Hobtwests,
Artists. naxpensive, Easy Budd Revoluonary Desgn 15 tha
umimats Sefl-Contaned Wombanch, Detaded Plans $8.00.
Ervin Snyder. 4812 Folspm Bl #7234, Sacramanto,
California 5819

DOLLHOUSE Plan Books, Printed Fioonng, Broxs, Eic
Frie Beochure. STERLING® DESMING, 1562 'Wahom,
Palatns, B 50057

MUSICAL MOVEMENTS 600 Fopular and Classcal Medg-

dren. Iroim $8.95. Tune List $7.00. Relurdabie. workd Cf Musie
Bawes, Capl, P-5. Avan, W GFT1T

WUCLEAR FALLOUT SHELTERSG. SEVEN plans 53.00.
Sand \o: Romacala Compary. P O. Box 2216 Balt Lake City,
Liah fa110

$2500, —50LAR CABIN UMUE MODULAR DESIGH,
EASY COMSTRUCTION. Plans, Mateaal List, Marual $3.95,
InSigin Publcatons, 1405 Tanglemoad Drive. Pracerville, C&
B5E6T

LOO CABINS-"A" FRAMES

DT BUY A LOG HOME KIT beild your own guithdy and
sandy. inkomaton pathared from experence. Send $8.00 pna
save thousands. Guaranteed Wax Infomormed, 239
Lawranod Streid, South Bownd Brook, M., OBB80

HOME BUILDING & REMODELING

HOW TO START YOUR HOME REMODEL ADDIMIOM
RIGHT AWAY with no monay and no aupecance . Archde-
sevelopad method. Details, J, Kaytor, 1055 Harkness 51,
Manhattan Baach, TA 90268

BUNLDsNG UNDERGROUNDT DON'T | | Uintil you've read
this auther's sxpenences, Winat iF's like, Avoid prifalls. exces-
sive cosls. Sociar banelis om any exposwe-—gven Marh
“Living in the Sheler ol the Eadh” $5.00 copy. LACASA
TIERRA, 13008 Widle Holiow, Yaeaona, WA 38508

HOMEBUILDERS' CONSTRUCTION GUIDE - Use tha
siopby-siep procedura amployed by professionaly; eletenats
coally mistghms and deliys. Inchudes “crficll path™ Nowe char
mn] dio-d-yoursell relereocas. Kit. $4.05 poaipasd. HABITAT,
BOX 4166, STEAMBOAT SFRINGS, OO 60477,

SAVE Thowsands. Supervise Congiruchon of your own
Home., S1ep by Step Instructons plus Cost Control, Sub Con-
Ireect Agreeman and Constnuction Schegule Forma. $10,00,
Builder, 0. Bon 145-8, Armoid, MD 21012

POPULAR MECHAMICS COMPLETE MANUAL OF
HOME REPAIR AND IMPROVEMENT. 480 pga Here it oo
o wiluma is everything you reed Lo i (0 keed B b
fA-one shape. indexed and crose-relerenced for ingtEaml
mnwwers. 1,000 Mlua., chans, atc. Prica 38.85. Send onder io;
Paputar Mechamcs, Dept PMCS, Biox 1575, Rado Cay, Sta.,
Mew Work, MY, 10001

PLASTICS

CASTOLITE Liquad Plastics. Crysial clear, coior. For ciesl-
i, embecdirg, coating, Mbenglassing, 7 inoustry, Bbota-
ries, crER wonk, Reproduce your designs wih our moid
materals. Proifatda. IFustrated Cataleg 51.00. CASTOUITE,
Dept. G2E PM. Box 397, Woodsioos, i 600G

PLASTIC LAMINATES. How b work wilh! ¥iow Can fem ol
wieant Iinshed producls [ush by Useng NENd OF pOweT 100,
Resurace Hilchan countertops. Comad countartop bubbles,
Shiows you lemnanng Iricks you Should know aboul, Phato-
oopy of PM arlicles. Prce §$1.80. Send order 10: Popular
Mechanics, Degt, PMOS, Box 1074, Rado City Sta.. New
Work, NLY. 10701

DO-IT-YOURSELF

MAKE LAWN Furrfivre fron wond. S gifleren] gasy 1o
toligw plans. Sard for free lisf. ke Bulkrds, Dunmong, Albenta,
Canada. S 1AD

HEWSPAPER LOGS Mo toots or Wires, Bast. Cheapest
Fasbesl mnd Easiest way o make. Bums like a Ciganetie, Bus-
trated Irstructions. SASE $2.00, Newspaper Logs. PO Box
21185, Wes Adia, Wisconsn 5X227

UNMIUE CIRCUS TRAM & Wooden Cars - & Anmal Tam-
pates. Owor 4' Long. Large easy o mead plana §7.50.
Instructions Inchaded. Trans M- Trucks, B12 Crest Drie,
Encinifas, Calil. 2024

LOG SPLITTER PLANS. Build your own, Save Hundrsds,
Supenor Duatty, $10.00. M. Franssen, P.0. Box 483, San
Liorarizg, CA S4580-0£83

UPHOLETERY And Caning Supplies, Cataleg 51.25 |Fe-
Turdabia.] Jsce's Liphotsbery aed Canng Supplies, Dept PM
T, Oswago, ILL. 60543

HOMEOWHMERS repar guioe to Ralngerated A Conditicn-
ers, Gas and Elecric Furraces. 5395 Wik, 4725 Bowia,
Midiand, Temss 79703

CAST BROMIE AMD ALUMMNUM, meit fumacs plans and
insiructions 5085 Desgn & Plan, Bow 388P. Shigan. AR
T2160

{Continued on next page)
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DOIT.YOURSELF
(Continued from proceding page)
MODIFY your Diad Caliper 1o hawe the edded lunction of &

draw Moromeler © save the cost of buying one. 51000
Beatty Enderprises, P.0. Box 552, Redondo Beach, Calil.
2T

POWER MOWER SHAFT STRAIGHTENER Straghtans
Moat On Deck Flare 35,00, Basham's CGenarsd Repair, 1744
Cragmant 51, Madison, IN 47250

CORAUGATED STORAGE BONES: Make your own and
save mongy! 12 unigue and funclionsl designs Complels
plang $5.668. DesignCo, PO 1264, Munce, k. 47305

LAWNMOWER BICKTTT NOW YOU CAN FIX ITQUICKIN
Homgowners Common Sonss Gude 1o Lawnmowar Ropair.
Send 5585 Repairs Uniimited, Box 30-Phikl, Commaci,
MY, 11725

DT bl i OUt? Surmiree's just Brownd e oomar. Orgar
P Tabis Plans Mow! Only 52,00 Post Enterprises. 1511
Post Avanue. Dept. PM. Tomance, C4 90501

TOUCHUP youwi Fumiture the Prafessional way wilh Pag-
meni-Powders and Pollahing-Lacquers. Oid Word Suppliss.
P.0. Box 1373, Leweworth, FL 33460

HIGH-TEMPERATURE MATERIALS: wire, insulation, in-
frared heabers. ceramic paris, moro, Calaiog sheat. 51.00,
Hiltemp, P10 Box 112, Darvers, Mass. 01923

ELECTROPLATING. Compigla amaleurs lextbook. A%
metals Emctropiate matalicmonmelaie Sams $6.95. Dalpls
rem, Trogee. Box B5-F3, Paim Bay. Flonds 32905

1400 Ceialogs Listed and Described. Sources for
thing bmaginatie $4.00, Masterdog, Box 8T9-F, Fasdax, CA
4900

POWERFUL AR COMPRESSOR you buid for aboul
525 00 uses oid water hasler e alr (&nk. Insiruchons. cover
averything nessad for compssie sysiem Including mounfng
piatiorm, Excelient phato's mclged, instructions $5.00. Moo
ay Daci gurAnhee, Hobert Willisms, 1870 Woodwang Heags,
Farredile, Wi L8220

BE YOUR own roofer and saye 5002000, Learn roaber’s
“Strasght -Lip” Bhingling mathod and ot inslakaton Time by
ore thed, Send §2.00 SASE. Ashley Rooling 12230
Graanzpring Ava., Owings Ml MD 21117

REFRIGERATOR PFepair, inchdes Tmouble- i
Guige, Soiytions, ang morp. Oty BS 00, FAepair-1, P O Box
5, Tumacacor, Angona BSE40

EMERGY SAVING WATERBED psans. An sires. Unique
consiruction. Elecinoty saved pays tor plans m iess than Two
mantha. Save hundreds o cost ard eleciricty. Plans 35,00, A,
Grean, 1053 Bdeven Cincle. New Carksis, Oreo 45344

FURMITURE Relinshing Manuel. S%ep By Siep 5200
Gregnwood, 151 Oalndge. Langhoma, PA 1B T

WET BASEMEMNTT Save Lats of Money Serd $3.00 for
Comgelele Hardbook Dept PMS2Z, PO Box 1798,
Warbngwilg, Indiana 48151

HOW TO DO DECORATIVE WORK IM BRASSINN 5185
Blitz, Box 13481, Las Yegas, Nevada 80112

WOOD-LATH pictures.  Complete nshruclions, $3.000
Dies's. 1200 Fodes Orive, Denham Speings, LA TOT28

LIKE 1o work with youl hands? Find ol aboul our Profes-
sonal Crafl Shuds Program in Wood, Metsl, Clay, and Fibar,

Wiwcesier Crafl Centar, Depl. P 2% Sagamare Rd,
Wovcesier. MA 01605

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

MODEAM Carponing tesghl by mail, Wrie lor ires bro-
chura. Canoonarama— Bos J63.3E, Branford, Conn 08405,

SIGH Pganting — Easy mefhod. Fred calalogus. Kauimann
Company, Centertown, Missoori 85023

CARTOON far Fun and Money!! Free booklel!!| Catoons,
Box 406144, Detrod, Michigin 48240

35 LESSON cafoonng course. Caroonisls anzm

both §4.00 Hartman. Box 30357, Lingoin, Nebraska SB500-
0367

m*mwwhum charcoal hot coals under &
minibes. Mo Nuids o chemacals. Reusable, |nstruchons -
§1.50, Jusian Products, Box 12, Munnos Falls, OH 44362-
o312

12 VOLT ELECTRIC WiNCH FROM SCRAP PARTS FOR
UNDER %25, DETMWLED INSTRUCTIONS — 55,00, WINCH,
BOXK 8514, MADIGON, Wi 53108

MAKE Your OWN BAROMETER, Fun and Easy—3$1.00
SASE To: M. Barormeter, 257 Fairwey Dvive, Ashelle, NC
ZEB05

PVC Pipe Furnitum. Plans avd Kits. Frae Literature. Bran
Furshure, 11585 MNorthgats Trail, Rodwesd, GA 30075

FiWTSH Fumiture Frofesaiorady. Easy Instruchons $3.00
Yiwbrough Housa, AL 7, Box $3P, Freervipw, AL 36077

PROJECTION TV ., . Convart your TV to project 7 Foot
picture . . . Results oquals 1o 52500 propecior . . - Tolal cast
lmes bhan $20.00 . . PLANS & LENS $18.00 _ . Nlusiratsd
iomabon FREE . . . MACROCOMBE, Washnglon
Crogging, Pennyyiversa 18877 Credicard Ceders 24 HRS
1-215- 7362079,

HEW! REFAIR TV'S. Anyone can. Easy. Wit
Research, Box $17TP. Broa, CA 82621
WATERBED Piana and Aocesscory Catalog  51.00

Walerbeds, 12104 ¥ Sireet, Vancouver, Washngiton 98581

BMALL EWGINE Pars Camiop And Troubie Shodtng
Guide $3.00 E-Kon Box 547, PMSSD, Twin Laxes, Wi
3181

ALUMMNUM SHNNG OXIDIZED, DIRTY? Inexpansne o
clegn formalal instructions, UNEMPLOYED? DEOXIDRZE
SIDINGSE! §5.00. Sidng, P 0. Bon 12982, Fort Winyne, ndiana
4GROZ

MOW TO BUY, IMETALL, AND MAINTAIN YOUR OWN
TELEPHOMNE EQUIPMENT Hew Fosurth Edition inclises
crdiess pnd maobie squpment §5.00 Postpasd. Almar Press,
4105 Marsbia, Binghamion, NY 13803

BULD wid UPHOLBTER your own SOFA Free Brothure.
Kot Futiture, P.O. Bos J855, Lachy, WA 08500

TREE ROOTS RAISE YOUR SIDEWALKS T ESrminate inju-
ry lawsuil igxl Exsy, inempansve cure. Instruchons, UMEM-
PLOYED? CURE BIDEWALKS! $5.00. Sidowalks P.0. Boa
12692, Fod Wayne, Inchara 48802

SWIMMING pool in ground, Westher bpsted.  Detailed
plans. 14x 184 bty than §$1,600.00, 18«32 =4 oss than
31,600.00. 34.00. Bibnar, Bax 435, Margamtville, NY 12455

mammmvmmﬂwm
Detad Dwawng And Specilicabons. $1200. ARC And
Comgpany, P.O, Box 13, Aydiett, Morth Cancing JT918

POLE Bubings-llustrated Gataiog, Do-ll-¥ oursall-Cver 40
Varistions For Garages, Stables, Exc. 52.00. [Relundabie):
Jem Bulldings, Depi. F, Box 611, Chardon, Ohio 44024

REFACE EXISTING KITCHEN CABIMETS wilh Formica.
Compiete  [natroctions  from  Professonss. 510000 Ron
Cusano, Box B8, Hoonvile, Mew York 12745

NEW Hydraponic Home Planier. Geow vigetabiles indoors,
sl 400 plants annially, Bukd ab how GOs] TIoeT BH00K G-
pomanis. Scid everywhers. How To Report $2.00 (Refund-
able). A. L. I Specalty, 400 Davigvite Ad.. Willow Grove, PA
RE ]

BUILD OMN TV, Easy Complets Plans. Sond 84 00 To: Box
2378, Morthlske, IL &0164

COMCRETE Propamton Placemeni Fnshing. Delails
£1.25 Wheeier, P.0. Bax 9114, Dickson Ciy, PA 18519

HOT TUB, Build your own, Step by Step— lustrmed BE
pape Insfrection book. Send 50000 o Unecrah, Box 339,
Franklin Square. New York 11010

PYC PIPE FURNITURE KITS Manbtenance Fres Contem-
pormny Chuidoor Furniliuse that Won't Aust, Fade or Chep. Build
Yourseld. Catsicg $1.00 Returtable. Pios Design. PO Box
B511. Raading, PA 15603

LEARN Sign Pamiing Al Home. Tricks O The Trode, $6.00
Value Fix 5100, Eursks Fress. Bon 531-B, Fizgerald,
Gimorgia 31750

LEARM CARICATURING FOR TOP MONEY Funl 54,85
Blilz. Box 134681, Las Vepas. Nevada BH112

MODELS-—CARS, SHIPS TRAINS,
PLAMES ETC. .

MODEL ARPLAMES — Huge Cmalog 5200 Sig
banutectunng Co. Inc . Monbezuma, U 50171

Big :
WSM Bax T185, Mompomeny, AL 38107

FIRING CIVIL WAR Modal CANNON Plans. Calalog ree.
Graen—Pi-52, Box 892, Shalimar, Fla. 32570

TOYS, GAMES, PUZILES,
MOVELTIES

HOURS OF Fun Wih The |0, Tester Puzrzie, 5250 The
Magic Square Co.. 203 West 3151, Sand Springs, Oida
TA0EY

WATER BALLOON SLING-SHOT — Launches baBocns
300 GREAT FUMN! Attach to anything: Trees, eic; 55.99 phus
£1 (0 Poataga. Shing-Shot, Dept. GSPM, T33T Wastview Dr..
Kant. Ghie 44240

MAGIC TRICKS, JOKES,
YEMTRILOGUISM

FAEE! Bustraled Ventrioquism Puppatry Calalog. Maher.
B 420P%, Limieton, Colorado BO180

GLASS CUTTIMG-ALL YOU NEED TD KNOW] Every
PN TRBCrWTaET ShaLk Ko hedvr [ Sahvage Peacas IFOM precious
SCrap. Lasm e pro techregqued by purchasing & pholooopy of
arficle &8 4 appednd in PM Proce 5200, Send orders o
Poputar Macharics, Dept PMCS, Bos 1014, Radio City Sa,
Neew York, MUY, 10101

ARTS & CRAFTS

PLASTERCRAFT, CANOLECRAFT, AUBBER MOLDING
far Fun - Prodit! Make Fgunnes from Comphete Kits! Catalog
51.00 [Rehandabie) Wooley Cormpany, Box BAPM, Peona,
Mirsis G001 . Exiabianed 1017,

“GETTING Blarted » Siaired Glass™ §1.00 Whittamoos,
Bow Z085T_ Hancves Masz. 07338

ETANED GLASE CaialogueF. 51.00. Supplign, His,
Books, Tooks, Class, Saylesoafe 171 Man, Mysck, MY
0BG

TATTOCHNG SUPPLIES — Color catalog 53,00, Spauidng
& Rogers Mg, DEFPM, Voorhessvile, NY. 12186

CRAFT Jewsiry Suppiiss. (Wholesale Cmalog 2561
Aousseds, 107-1630 Dow, Arlisglon. KA 02174

BAVE on parls for Lawnmowen, Minibies, Karts, Chain-
maws, Small Engines. THOUSANDS OF PARTS. Sand $3.00
For Catatog. Say-On-Pans. P.0, Box 237, Somenvie. Mass,
2l

WATER SOFTEMER, U-build mnd sarvice, simpls proven
plens, commga panis- Hardware o scroungs-Save hundreds.
Flgm ingtructions 57.50. Rainsoft, Box 480, Pot Orchand,
¥aahingeon BE3GE.

80 SECOND BONDING - Elsctric ghue gun guaraniesd o
wark on wood, b, lesthes plestic, papar, ele. lusiraied bro-
chures 51 00— Refurdable. Advance Markating, Dept. PMC,
Boy 5528, Taxarkena, Texas TS50

ALUMINUM CAN CRUSHER. Hydrawtically oporated. Bum
tom Scrap Lumbor and Auvtomotive Parts. Send 5500 lor
plans to: Frank Clay, Route 1. Cou's Crees, KY. 40013

SURVIVAL Wi Plans. instruclions §3.00 Bl Mounimn,
PMEZ, Box 147, El Cajon, CA 52002

238  POPULAR MECHANICS

MEW LEATHER company tas calt supphes. Sond $1.00
[ Fetundatis with firsl ceden] ior lates! calalog to: The Leather
Factory, Depl. PMEED, P, 0. Bax 2430, Chatiansogs, TH

LEATHERCRAFT Calaing, Tools, Leainar. Dyes, Dress-
ings. Saddie Stemps. Buckles much more. Send £2.00 (re-
fundabie with crder) Y. MacPherson Bros., P.O. Box S5e42,
San Framcigeo, Cald, 4109

DOLLHOUSES mimatures caimiog 3200 mehundabie
Chrigtrias Bhop, Box T04P, Calabash, Modb Carolna
28458

STAINED GLASS Suppies, Compimie |ine. messcnabily

priced Caialog §1.50 (Aehndable). Sunshine Glassworks,
TBS Millergpor, Dept CT, Amberas, NY 14228

FREE! World's Lesdng Movelty Caislog. 1800 Jokes,
Thcka, Sciance, Spors, Hobbies, Johnzon-Smth, C-10, ML
Clamans, Mich, 48043

PROFESSIONAL MAGIC 1981 Catalog, $2.00, Sama-day
Barvios, Mo Subsiitubes. Fabuobous Mage, 3318 E. Chanaston,
Las Vegas, Mevada A9104

HOBBIES AND COLLECTIONS
BEER Cans 12 Spanesh 510 Money Order. H Becool,
Apariado 7. Tormemolings, Malaga. Span.

COLLECT Mditary Meanls. List 50¢. Vernon, Biox 38T P,
Bakiwin, Mew Yoox 11510

0D Time Solfier Molds, " Chass Sel Fagunes. 'Wrils lor
Fred indrmaton and Special Ofenng, Castngs- P, PO Bax
3482 Longwood, Flonda X2750

MATCHBOOK Colecton Set - 20 pages - 4 sites impnnts
$4.95. Qlenn Smith, Box B, Howard City, Mich. 4529
DECALS, EMBLEMS, PATCHES

EMBROIDERED EMBLEMS - your design. Low (menimium,
FREE rochure with prces. Southern Emblem, Box 8F, Toast,
NG 27048

PATCHEE, Decats, Custom Maede, Free Cataiog -
Emblems, Box 35, Tappan, Mew Yok 10983

ANTIQUES, RELI INDIAM GOODS
"lllb E&hlﬂl

FREE Ligt o Servus Collectors. 30,000 Indian Arfacts,
Pots, Spears, Azes, State. Beadwork Cadde Trading, Bos
884, Murireasbhorn, AR 71858

STAMP COLLECTING

STAINED Glass Butterfly Ervolimend Wi, 5699 Ppd,
Moriily Projects. SGG, Box T77PM, Mamshallown, iowa
&0v5A

50 YEARS Oid ffesn diflorer Unded States, ower ity
years oid—25¢ with approvals. Jaxon, Box C11-P, New
Focheds, Mew York 10004

SEW a Card Tabie House o chikdren. Winoows, acors,
shatiens. Bpecily mund of squacs table. Complede natnelions
175 Shade Shop, B443 3d Ave. 5, Minneapols. MM
55420

.5, 25 Diftecent mint including Souvenir Shest 51.00.
Froe lisL Brooks. Box 62, Brooktyn, NY 11220

[Continued an nexl pags)




STAMP COLLECTING
(Contlmed from preceding pagel
BEMD Onby 25¢ for o coliechon of US. Stamps incuding
£5.00 ssue and scarce mint Siper Souvenic Sheat ATractw
prics lists of other beautiful stamps ang coliocicrs Suppliel
inchudiod. Mystic Starmpd. 55-1. Camaden, New York 13016
FREE] Big Bargain Catalog - New Ediion lighng thousands
of bangaing including U5, & BN.A stamps, packets, altums,

ABSOLUTELY FREE- 50 differsnt British Colormes COM-
ME 04072

EBREATHTAKENG Baautitul. S0 Dftecen! mint Monaco pic-
visis commemoratives ondy §1.50 with mant complede sel
sporoveis. Pagoda. Bax 132P, Suney, Ohao 43365

PEMNY! dpprovals! Regardiess cataioguel Koster, 4184
E2nd 1., San Diego, Cail S2105.

PENNY Agprovals 1 - 2 - 3¢ CK Stamps, 17902 Markies

D, Jamul, CA 82035

MUSICAL SAWS - Since 1521, Details, “Sawing Mews".
Wupsahl-Wastiphal, 130PM, Daleven, Wisconsin 53115

MCREDMBLE! 300 Diflersnl Colochd YWorkdwide—$5.00
Walse—50¢. Aftractve Approveis. RCP. Depl PMSE2, Box
2455, Evanaville, Indiara 47714

BUSICAL Msanaments Hol Ling! Incradible Prices: Amps,
FaA Gear. AT Instrumenis. Huge Sslecton Sam Ash,
Esabished 1024. BOD-645-3518. NYS (212) 347-7757

COINS, TOKEMNS, CURRENCY
FREE 4D wear oid Garmsn o Japaness bamknote,
Approvals, Box 14T7PM, Bellfower, CA S0708

FIVE Dilfgreent Mind Error Coins 32.00. Coin Lass Free.
Sayers, 1000 Unaka, Jofnson Sy, Tenmeees ITE0T

PLANOS, PLAYERS, PUMP ORGANS. Rebulld and repalr,
Catniog of "How-To" books, §2.00 {refundabie]. Vesial Press,
Vestni 11, Mew York 13850

SUPER-BAVIMNGS Guitar Sinngs. Accessorigs. Effech

SCARCE Séver Dime $1.50 Lema 4, Rogers Cons, Box
2807, Sparks. Novada 894311

CAMERAS & EQUIPMENT

FREE Catalog! Kis and Completed Hrpaichonds, Ham-
mared and Appalachian dulcimaens, guitars. banos. mandoling.
Hughes Culcmars, 4419 West Colfax. PM, Derver, Colo.
04,

FINALLY| AN AFFORDABLE 15MM CAMERA. Yunon
D%-5. Focus-Free. Simple exposure sattngs. Hot-Shos. Case
and Strap Guaraniesd. $30 45 Ppa. JARCO, Bos T21-PM2,
Bettendor], |4 52722

UNITED MATIONS 3 Complata Minl Sats 25¢, Approvais
Comsata, POB 1509-M, Lake Placd, Fionda, 33852

50 DIFFERENT (id U5, batwean 1867 and 18339 - 31 00
Ed Rowsh, 423 Bhepard, Mansfeid. Ohio 44807

OLD U5, Samps on Approval Chestor, Box 153550,
Philadslptaa, PA 18111,

WORLD Wide Starnps mourted in books on agpiovel 2¢
pd up. TRUST STAMP COMPAMY, F.O. Bax 100-F,
Jamsica, NY. 11435

FREE Sumprina collacton sent with approvals, Gould, 174
Umion, San Francisoo, S4123,

FREE 220 Unitsd States And 'Wiaddweie Stamps. ApDeodv-
als. Sinmps PM, Box 1427, Beilbowsr, CA SO706

100 Drferertt U5 25¢, Approvals. Bradey, Box 42%P,
Midothian, WA 23113

BARCAIN 100 Workt-wale Slamps 25¢. Oualfy Approvais
R. Pasker, Box 143, Waa! Brookdiieid, WA 01585

2,000,000 Stamps— 150 Countries— 2¢ Each. Balden, Box
4148, Daarbom, 46126

WORLDWIDE COLLECTION — 100 Diflprant Siamps —
omly 10 with Faniastc Worldwioe Approvais. Nazio, Box 423
PE. Audubscn, Panneylvarsa 19407

FREE U3 Mo Sel Approvals. Hildebrand, Box 4867,
Eama, Clars, Califormia 35054

STUNMING] 100 BEAUTIFUL PICTORIALS, All Diflaran
Only 25 Cents wilh Afrective Wordwide Approvels
VANSTAM, Dept, P-582 P.0, Box 11272, Chicaps, o
BB

FREE 100 Canada 10¢ with roquasl of Worid Wide Approy-
als. Briner's, P.O. Box 5607, San Malea, Cail, 54402

PRINCE CHARLES ROYAL WEDDING firs! day cover - a

ety with both stamps onty §3. posipaid. Earker Coronatons
avafable - tree lists. K, M. WALSH, BOX 304, TUCKAMOE,
W.Y. 10707

300 Difterar Worldwide Slamps 30¢ With Approvets. BL.G
Sales. Bow 1085, Jamaica, MY, 11431

PHOTO AND PHOTO SUPPLIES

POEMS Sod To Music. Masfville Music Produstions, Bax
A000T-PM, rastille, Tennestee 37204

ACCORDION Top Brands, Cordovoa, Buy Direct. Tremen-
oows  [Qiscounts, Trades . Fres bvochure. PM,

Accordion-O-Rama, 16 West 10th Strest, New York, NY
a1

DARKROOM SINK WITH A BUILT-IN PRINT WASMHER.
Mk It YVourass, I e aasy! For TSE pu CAN buy a PFRolocopy of
the Arlicle a8 It appearsd ot P M. Send Orders To: Popular
Machancs, Dapt, PMCS Box 1004, Ao City 5la, Mew
Yo, MY 100

REBMD YOUR DAMAGED BOONS. Witk & e coemmon
RoGis ard 4 homesmace ook ess (plan moluded) you'l e
absle 1o handia anything bom & borm hings 1o a completa rebing-
g Pholocopy of arfiche as f appeared in P, aveltabie for
51,75 Sead onders 1o, Popular echanics, Dept. PMCE, Bas
114, Radio Cify Sta. New Yodk, NY. 10107

FLAY MUSIC BETTER Dwough understandng Ghords as
used b creats “Wusical Idees”. - FAEE INFORMATION -
Miesic Lammung Systema Publishing (SPM], ADS, Bex 142,
Oinan, NY 14760

INTERMA TROMAL Catalog vabusble o makers, rspasers of
shinged strements. IMponed woods, parts, BSOS,
kits Fing Gecrmnan-msde violins, viola, colics, basses and
bceerd. Sand 252 for cataleg. 10% Credl Canificate will ba
ncioned, Inbsmatonal Yioks Company Lid., Dept, FE, 40249
W, Balveders Ave,, Batimone, MD 21215,

VIOLEN, Guitar, Bargo, Mardoln Makng Malenals. Aocas-
soris. Books, Pwan Tuwring Kis, Catakog §1.00. intematonal
Luthiors Supply, Box 15444, Tulsa, 0K 74112

BOOKS & PUBLICATIONS

PRECALCULATED Fun. Pocket calculsior easy games
boos, $150 posipad. Al Hauser, Blue Hilis, Dewey, AZ
a7

REDUGCE your Socsl Security lax, The book thal tells. how
51085, Ratundabie. Ed Systen Pub., Box 51052 Safl Laka
City, UT Ba151

WEW 1082 bock. Beginrwr1 Gude o Renbng Houses.
EASY, Stap by Stap instrochons for beginning Landioms. Two
FREE Moneymaking Landord Publcations mcuded! SPE-
CIAL DFFER §8.95, CIBIK Eniprprses, 118 Summil Street,
RO 4, Leschiweg, PA 15656

SUCCESS can b yours| boney Making Secrsis of Sell
Made MiBgnpres 3500 Box 53TPM, Saint George, Utah
BATTO

OUT-Of-Print. Boghs Found. Send Wants. Booslogs, 51
Mapis Ave., Warwick_ MY, 1058

ELECTRIFY Puyer Panos, Pump Crgans Culckly. bhs-
porsively with Lee Silent Sucton Units. Wrils: Lo usic, P.O.
Box J08F, Cubvar, Orégon B7734

BAGMPES - 560 Up. Brochures §2. Mieasi 2877
Camernn, Melbourns, FL 2001

UKULELE Unita Scbacnbe Likefaliows Newslet-

ler, Haday's B4-12110 Kipas Plsce Pmss, Walpanu, Howai
BETET. .

SELF-IMPROVEMENT

SCWL SUBLIMINAL “audic” tapes - POSITIVE BELF
fichency. Figtoass ULTIMATE SUBCONSCIOUS ABILITIES -

populanty orer Frumﬁ unhveraity sludies «
MIOWEST RESEARCH, 6515 Highland Fosd, Sute 203-22,
Fanfiac, Mohgen 48054

PUBLISHER'S OYERSTOCKS, BARGAIN BOOKSE, 2,000
Thies, all Subjecy! Free Caldiog: Hamiltons, 58-51
Clapbaard, Castnsy, CT 08810

_ PREE Boci. PmﬂmEl.Jmmmmmm Wesgickis
, Degt. B3, 481 Thuision Road, Rochasier, MY,

ERAEL 15 DiMferent 10 Approvads, Gam Chasen, Box 868,
Dwiray Basch Florida 33444

ULS, STAMPS, Whoksale plate Diocks and miml smgles
SPECIAL: Five .5¢ plate Diochs % §1.00. FREE Price Lists,
§90 ISCOUNTS. AMPBCO, Box 26066F, St Louls, MO
B3136

WORLDWIDE, 100 Difterant Boauties. 25¢. Approvals. |0
Michast. P.O. Box 2273, Marimer, Casiornis 54553,

14618,

PUBLISH You Book! Join oul succassiul aulhors. Pubacsty,
atverlising taautd books, AR lubpects invited. Send for fact-
fiked baookiet and free marscrgpt epon, Carlton Prass., Dept,
PRIE, B4 Fifth Avorua, New Yok 10011

HOW TO WITNESS FOR JESUS CHRIET! “Soul Winnoer's
Now Testamenl” Send 5845 JMG and Associstes. 565
Howd Z1. Sao Jacimo, Cal, BEIAT

AUSSUA— 50 Defferent Inchuding Mary “Okdes”, Just 10¢
Approvaia. Tahes! Phiatelics. Sher Chy, Morth Carolma
T4

FREE CATALDG UNUSUAL PUBLICATIONS — LIFOs,
Parapaychology, Ark ol Covenand, Human Oddfies. Gilobal
Commurications. 303 Fdth Averes, Hew York. NY 10016

FREE Gilt With Oualty Approvals. Chapmans, Box $87-G
Gaseshurg. Mchigan 46053

"INYERTED ERROR" + 100 Differerd Linded Stades, S0¢
with agprévals. Lursy, PO Bon TO8B, Siver Soiog, MD
20007

FREE INCREIMALE STAMP OFFER! GIAMNT WORLD-
WiDE COLLECTION: 125 adferent genuine poslage stampa
inchafing beautitul large colorful animals, RpoMing activities,
EpACE axploraihon and much mand., absoluedy FREE when you
requast paciing “Slamps on Appnowal” Salecunn v aramina-
on ad home, Buy any of none, cancel sendce anyteme. SEND
TODAY! Mission PM4, Pacantia, CA 92670-0008

50 TOPICALS 2%¢ when reguasting low priced appdtnaals.

CAMADA. 50 dffarant 25¢. Aporovals. Oroazky, Bow 1-C,
Samia, Ontario, Canada N7T FHE

“WHOLESALE" LS —Farnign Pricalist and catalog Frea!
Evarything Guarantesd. Schneeder, Bax 1240, Grand Rapds,
Michigan 43501

0.5, & Commemoratvs plate blocks $1.00! Appeovals,
Gordon Davaon, Cononoook, Mew Hamgpshine 03229

T2 DIFFERENT U.5.. 10c with approvals. Altim Senios,
Soledad, § Calt. BO860

FREE Maw Disnoy Sot. Regoest Apgronvals. Alpaugh. Bax
225, Highbrdge, M) 08820

Cooka Limited, 58 Madsen Besconsfeld, Ouwesbec HOW
4ATT

FANTASTIC Books! Nunercus Subjects. Free |lustraisd
Cataing. Progressive Erismprises. Box 664, ‘Wamersbuwg,
Wheacur G4063

¥ouT? Send For FREE Seil-impovement Cateiog, Retappon,
Baox 18281, Esst Hartiorm, CT 06118

EXACITING Pemonsity sall-impeovement! Mallz's Paycho
Cybematics. $4.00 postpaid. Semd ioc Cortes Faseanch- 1,633
Fesry 51, Salem, Ovegon 97301

PLAYS, SONGS, MANUSCRIPTS

WANT ¥our ook pubiieshed ? Learm Mow wo puliish, Gdver
tise, promote, detribute. Al subjects. Free bookdet PM.
Vartage, 518 W, J4ih Streed, bew York City. 10001,

EDUCATION & INSTRUCTIONS

Learm Hpw In Your Spare Time, Pronen Mome Study Mslhod.
Accrodited School Send For Full Debils Mow! Moden
Betools of America, 2538 M. BTh Strest. Dept. PC, Phosnix,
AL BSDDG

BOOKKEEPING Or Accounting! Emsy home-study plan
prepEes You quickly 1o do your own books . . of Olfusis.
Approved lor Voterans. Free “Actoonting Camses Kil." Wiils:
Accountmg Scheol, Degt. PBCCY, Newport Baach, CA
B2GE0

WELDING TRAINING. Basc and Advanced for Major Pro-
CoaEes-—ArC [Shok), WMIG, TIG. Gas, Ppo ol pocesses. A
non-prolt school. Approved ior aligtle velorans. Accredibed
mambar MATTS Approwsd Do TO-12-0064 HT. Wiile lor
schoal Bullitinn and cowss schsduls. WOBART SCHOOL OF
WELDING TECHNOLOGY, Box B2, Troy, OH 45373

SMALL Engine Repar. S Youwr Own Money Maekng
Bumnass. Learm A1 Home In Your Spare Thme. Mationally

Accradited Home Study School Gend For Full Delads hiow!
Wodern Schools of Amenca, 2638 N. 83h Btrent, Dept. PE,
Phogrix, AZ BS00E

4 Bem 1173, HBI.I'HMHB.HJ oroee,

DRAFTING = a greal canper! Man, women. Mo previous
eEparionoe or specal fakerl needed. We bain you B hom in
spare bme. Get free {acts. Write: Morth American School of
nmmm,mmmwmm

HJET/GAS TURBINE CAREERST Homesiidy courses —
theory, maniensnce, overhad — Establshed 1957,
Departmant  PAA-3, Dy,
Monisna 50828 (408) J48-2100

MUSIC INSTRUCTIONS &
INSTRUMENTS

LEAD GUITAR LESSOMNS FROM EWGLAND Thal s Right,
Porsonal Guitar Lessons On Cagseties, Oirsct From Englend,
Saves Yoass Sruggling YWith Books, Free Detais From: Jack
‘Wilisock Teaching Tapes, P, 358 East 900 South, Sall Lase
City, Leh B4171

SERAYICE KEYBOARD MESTRUMENTS Piano Tuning -
Eiectronic Organ Servicing. ACCREDITED WHEC - F
Bookiet MILES BAYANT SCHOOL, Dept. P, PO Bax 20153,
Bacramemo, CA 35800

{Continusd on next page}
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EDUCATION & INSTRUCTION

frosm

HEISCH WORLD WIDE COLLEGE OF AUCTIONEERNG,
NC. Woild's Largesi-#6 Years. Term soon, Fres Cataiog,
Approved bor YA, Modern Auchon "FREE" wih anrok-
man. 5154235242 - Col. Goroon E. Tayior, P 0 Box 49,
Depd. 18, Mason City, 1 50401

BARTEMDING - Bar Managamen Home Shady.

Training, 3843-C San Femando Acad. Glendale. CA G204

UNIVERSITY DEQREES BY MAIL Programs! Bachelors,
Maghers, FH.O0's . . Free revesing details. Counseing, Box
317-Pi5. Tustin,d Caltlorna fee80,

EXTENSION And Post-Graduate Awards in Philosophy. A
Science. Bolara, Medcine, Homaopalty, Radionics, and oth-
wE, 30 subjects Curricular broe (aemail 5100 refundable).
Ragistrar, Sussex Coliege of Technalogy, Hightisld, Danehil,
Suesen, Englard

EMPLOYMENT INFORMATION

AUSTRALLA - Th World! 50,000 Jobs! Top pay. Trarmspo-
wafion. Compulsized mpois 3200, Jobweodd, Bax GB1E,
Cyprass, TA D030

INVENTORS! Patart o Copyright an kdea? Gol Book by
Malional Lawyens Association on Protection and Comimertial-
eation of Your ldea and Free Hall Hour WiANRDMaY in your
area Send §15 Check Te: American Pabtent Lew Aasn., Baw P,
2001 JeMerson Davis Hwy, Arlingion, WA 22802

RIVERBOATS - Tugs %op pay. Mo exp, nesdad, For info
sand $10.00, Marine Employment Bervice, P.O, Box 207,
Cantral, In 47150

JOBS OVERSEAS . [nciudng Alasha.] Frea Delais,
Global Emgployment, Box B0S-FM, Nationad Gy, Callformsa
2050

ROCKY MOUNTAIM EMPLOYMENT MNEWSLETTER!N
Cotarachy, ktaha, Montana, Wietring!! Current Openings —
All Oocupations!! Froo Dotails Intermountain-L, 3508
Barch, Cheyenne, Wyoming B2001

WEEK ONM, WEEK OFF1 Ofishorm Oilfiedds. information
5500, UNCD, Box 17103, Pensacola, FL 12532

"RADESTHESIA, Raconica, Dowsng E_5.P. Courses and
Equpment Bustraled Catalog $1.00 (refundabie) Esiabisted
27 years, Depl. PM/A. Brucew Copen, Hghleld, Danwhill,
Sussen. England RH1T TEX,

LEARM Aslsep or awake. Asconds, lapes, dquipment! Free
cataiog! Dramer PW-400, Ruideso, Mew Maoxico SE8345

AUTOSUGGESTION. Sioog lmaming headguartars® Tapes,
mpconts, books, Gigenie cateiog iren. Fusearch Axsociation,
Box 24PM, Olympis, Washington H6501.

DETECTIVE Profirssion, Easy home Study; S Tie-tiack of
lapad pin, conifcste tutume:. Prolessional irwsligatons Training
Bonood, Dept, CTF, PO, Box 41258, Lo Angews, TA 30041

METANT MEMORY . . . NEW WAY TO REMEMBER. Mo
ing! Litbargles sodiraovdinary twiadge. tienls, ESP |mmed-
A rasultsl Frea mformation. inatiule of Advanced Thinkng,
B45PM Vialapar, Pacilic Paksades_ Califormia BOIT2.

COLLEGE DEGREES BY SPECIAL EVALUATION of

EXISTIMG Cradis 4 Job Expenencs, Fasl. (§14) 8831791,
Woie; Box 13151-M5, Columbus, Chio 43213

FLORIDA EMPLOYMENT MEWSLETTER!! Compleim
Sunghing State Coverage!! All Ounupations - Pubsisghed Wees-
y¥! Frea Detais: FEM, Bos B45PM, Jupiter, Florfchs 33458

JO85: COLORAADD, WYOMMNG, UTAH, IDAHD, MOM-
TAMAT Computenzed newsiebier with 200+ new jobs each
wesx, Frea ocetals. MOUNTAINWEST, Si5-PM Camon
Logan, UT B4321

JOBE maney Test 320,000 (£ 50,000 plus
pee yoar Cad 1-716-942-6000, Ext 360

NOMPROFIT Foundation hefps imventors, Wides rangs ol
services, Frem recording kvmd  Froa evaiuation. Affiliated
Inyentors Foundation, 501-8, wws, Colorade Speings, OO
o]

INVENTORS — Ursied Siates FPatent Cfice Searches,
Fatenl Deveiopment Enpmeenng and Marketing of your
Imventions, eas wih manuiaclunrs conracts. Send for
FREE INVEMWTION CERATIFICATES and Immiticn Infonme-
tion. Senang keventars Since 1543 GEORGE SPECTOR,
LICEWSED PROFESSIONAL PATENT ENGINEER, Former
UNITED ETATES PATEMT OFFICE EXAMINER—3815
Woohworln Boslding, Maw Yoo, 10007

ULE PATENT Office Searchis, 24 Broadway, Room 3815,
Mew York 10007, Fres eventon cectilicatsg

PROTECT Your wenbon. Registened Pateni ASiomby.
Many Years Expanance, gl Frlds. Individual Imnvemors Prob-
lems Given Spacal Conssderation. Very Reasonables Changes.
Write For Fraw Infohmation. Paul M. GaBsgher, 2530 Crawtord
gy, Evansion, ings G020

REGISTERED PATENT ATTORMEY Washingion D.C

Suburb, Dorald A, Keftesinngs. 414 Mungariors Drive,
Fockyiio, Marytand 20850

UNEMPLOYED? PRADFEEGOMAL nivice on writng
rEETS, Cpvar leflars, infprviewing. Compilete smpioyrmen
process. Examples included. $5.95. Johnson & Assodishes,
Box 257254, Colrado Speings, 0O BOE36

CAREER OPPORTUNITIES! Cosege Gradustes Neadsd
Mowd 102 Fisics. 'Wa'll Holp YouGe Tha Job oo Want. Free
Drtails: Joboamer. 427H Badiond, Schesnsolady, WY 12308

TRADESMEN - $18.00 + Work n north. Mus? join Limon_
Saend 510,00 Money Cirder %0: B Dales, Box 3318, Sation D,
Edmoion, Canade TSL ZX0

ACCREDITED Codage By Mal Dwtails,
GRADUATE REFERRAL SERYICE, 3010 Sama Monica
B, Sagte 173-Phl, Bann Manica, C& 90404

ELECTROMICS Dirsclory 500 Cormpanss
with Afdressas, Excalen| Jobs Avaiable §10.95. Un-Lial 280
Main Sireat. Massena, MY 13662

CLOCK AND WATCH REPAIR Boous. Froa catalog. Nomn
amencan, Box TT-ARA, Fox River Grove, [linss 80021

LEARM Sewing Maching repainng A proftable Trade, Easy
i I, Frea deteils. Sewing Conter, 187 FR. Rochells, GA
10T,

BE A DETECTWE. Froe Information -Equipment. Giobal,
Baw 181, Hangver, MA 02339

FREE CATALDG—LEARN AUCTIONEERING] Mashwilla
Auchion School, 251 E. Gaines 31, Boa 190, Dapartmant 2,
Lawrencebirg, TH 38464,

ELECTRICIAM, Leam al home in spars firma wsh na previ-
ing, Faaling, air condtiomng apphcalions. Get Inse lacts, Wike:
IC5 Elacincian School, Depl. PBCIZ, Scramon. Fennaylvania
1B515.

BOOKS - Ergy, Haallh, Craks, Home imprissmans she.
Froe Cataiogun. BookCalars, P.0. Box 3838, Pilisbiegh, PA
15230

PARENTS! Prapars Nawbors - Kindargirnars lor Sehaal
Expariencs Unoacessary| 5595, AP Associates, 1612 Ada,
Tyler, Tanas 75702

HAMDLE YOUR OWN LEGAL AFFAIRE - or starl a new
canmer, Comporations, Wills, Real Estate, Divorce, Contracts,
L.hniu much Mgne. Acrediled PARALEGAL program

I!rp afiormeys - homa  shudy. Fres Cesiog.
SOUTHERM CAREER INSTITUTE, Admanistraion, Drawes
2158, Boca Raton, Florida 33432, (30%) 360-2528

SALDI ARABIA - OVERSEAS! Vital Employment Cuite
50 Companms. §15. AJK-PME, Box 22378, Washingion. DC
20007

PATENT IT ECOMOMICALLY! Free Detaiis. M. Ransr,
2008 Fandulas, Rachmond, VA 23220

PATENT YOUR invenson Yoursell! inaxpensevedy| Fetined
Esaming. 7800, Wastengion, D.C. 20044

MYENTORS Patenl Your Inventon. Fres intial Consuta-
nen. We are Registersd by the US. Gowvernmant. Wickar J,
Evans & Co. 4437 Eestem Ava, ME., Weshington, DC
20018 Since 1858

INVENTORS: Il you have an evenlion for sae of koanss,
witile 1of free DOOKed Brpiaining Mow wa can help you. Keasier
Sales Comp., C-5FL Fremont. Ohio 43420

PROTECT YOUR IMVENTION. Regaisred Pasent Afior-

riery. FAEE Preliminery Review Of Youwr Descripton, Bos
3H2PM, Millmood, MY 10546

INVENTIONS WANTED

MAKE YOUR RESUME EFFECTIVE, Executva twils how!
Rmvaaling new book. “Do's”, Teon't”, Mary Exampiss
Dwigds Frow. Aesume, Box 9706, Pitsbumgh, PA 15229

WINNING JOB INTERVIEWS! Compzehensve guidsbook
5425 LIFEWORN OPTIONS WTERMATIONAL, PO Boa
4458, Hamsburg, Parsyhania 17111

COMMERCIAL DEEP-SEA DIVIMG . . . . Excibng carear
opporiundy! High PayDemand, Worldwige Travel, Adven-
h.;!l" Dataily $5.00. Agvorco, Box 2908, Huntngion, WA,
25728

COAL MINE OPPORTUNITES. How To Hep Prpam
Yoursall. Send B5.00 10 Co Frep, Box 115, Cakland, Ciy,
. 4TESE0

EMPLOYMENT WANTED

ARE YOU LOOKIMG FOR EMPLOYMENT? Try our Clas-
mified Sechon! it costs onty §5.25 per word. And, If you wish o
rur all or part of your ad in bokd capital letters-you can do o ipr
s it wy 51,00 per word addifional, Aol now | Send your adio
POPULAR MECHAMICE, CLASSIFIED DEPT. XM WEST
ETTH STREET, MEW YORK, NY 10019

INVENTIONS WANTED, FREE COMSULTATION. MO
IDEA TOD SMALL. Desclosure registraton, Poential cash or
royafes from manulaciurars sealong cow deas. For bee
inlprmation on how O regsied your dea, call of wenle:
AMERICAN INVENTORE CORPORATIOM, 55 inisrslate
Dwive, Chaspl. PR, Waaa SpringGatd, WA 04 DRD. (413) T37-5378.
A Fee Based Marksting Company.

iNVENTIONS MARKETED| Cash Poyaites| FREE INVEN-
TON PROTECTION CERTIFICATES. George Spector
Mamudacturers Represemalives. Woohwordh Buiding, Mew
Yo, MY 10307

IDEAS, INVENTIOME, NEW PRODUCTE WANTED!
MARKETING Agsslants Bvidabie 10 Indvadunls, Snkirers.
Usniversifis. comparies. Wrile jor Fi-Ph.
INYENTION MARKETING, INC.,
Tr Srithisld Bireat
Paaburgh, PA, 15222

LEARN now 50 gller yaur myanfon for sale or license. Fres
booklel cuthres procedures, royaly raies. equiremants.
Keasier Sales Corporation, C-5-W, Fremont, Do 43420

REAL ESTATE & FARMS

HELP WANTED

HOLOGRAPHY 30 LASER IMAGING CLASSES
BMUSEUM SCHOOL, 1134 Washinglon, Chicaga, B0S07
[312) E28-1007

OVERSEAS Employment . . . $20,000 - $80,000 + , Free
Report! Employmant, Bow 28054-AE. indianapolis. Indana
W52

HOW TO CUT HAIR AT HOME. Free Detals. Kel Cut. Box
312, Esshendile, lowa 51334

TYPEWRITER Repar af homa Moneymaking carser
Typaveriter Inak, 1474 Crocks, Paterson W.L 07503
DESIGNERS MANUAL: Condensid Technial Felemonce

with Practicy Examples Wile: P.0O. Box 1073, PME,
Senttedah, Afdrons B5252

AUSTRALIA WANTS YOU! .obs! Big Pay! Paid Tranapor-
mhonl  Newassd Handoos-- 52,00, AUSTRALIAN
INTERMATIONAL, Box 15107AE. WASHINGTDN, DC
20038

PART TIME | Ex-Telephone nstaders or Electricians. Eam
axtra mongy, Sond bried Resurme 10; Secury T Alarms, Inc..
P.0. Box 312, Cookaville. Tenr. 38501

MAILORDER ADVERTISERS. . . . do vou know ALL the
lgwm. of your tusinessT? FAEE revealing reporl. Camphel
P.O. Box T36, Byftalo, MO 85622

REFRIGERATION, AIR-COMDITIONING JOBS ofter hugh
Income, security, For complete advice where, how o leam
frache send 532 to; Yocational Instructor, P.O, Bow B84, Danville,
CA B452E

YOU CAN Buy Intelligentty, Garman! Buyers Guide, lrigr-
madion, OS5 Box 1338, Noih Exgtham, Mass (2851

LEARN To Sal The Easy Way. Send $5.00 o Easysaf,
PO, Box 717, Ednbomp, PA 18412

GET JOBS WHEN OTHERS FAIL 3500 Jasco, o4
Shasta ‘Walla Walla, WA 99362

POPULAR MECHANICS

240

INFORMATION on ALASKAMN and OVERSEAS .Jobs.
520,000 o §50,000 per year posaibie Cal G02-098-0426.
Dard 8229,

FOR INVENTORS

PATENT AMD DEVELGP Your Inwenton, Regisiersd
Patent Agent and Licensed Prfessona Engnegr. Sand o
FHEE PATENT IMFORMATION Every Invesnbor Shoukd Have.
Fachard L. Miller, Wookworih Buaiding, 233 Groadway, Sulle
JE12-M, M Yool MUY, 10007, (212) 267-5252

DO YOU Heve An Irmmnsion, but not sure af & potential?
Send i o Nred Innovaton Caenter. We will evalusie e com-
marcial poienhal of 8 product & [YOCESS LEENG SNgIEng
and maskabng facifies 51 8 major unhversity for 8 nomine! 1es.
wre o PO Bow 1338, Curam, QK 74701 Cr call
WA R24-5004,

NEW] FREE! Big Summer Calaiog! Over 5400 county

iha Ul 5. Crear 700 pifaces, 43 siaiea AR Across Amenca Yours
FREE from the Word's Largest! STROUT REALTY, Inc.
Plaza Towers, P.O. Bon 4528 G.5., Dept. 5800, Springligld,
MO 656048, Call loll tree. 1-B00-G4 1-4266.

MEW .. .FHEE . .  SUMMER CATALOG! Top rasf esials
vahses coast 1o coast! Fleass spacily typs and oca-
bon geseed, UNITED FARM AGEMCY, 612-PM Wast 4Tth,
Eansas City, MO 84112

FREE LAND. Excetieni Dpportienty. For Detais Send 32.00
b M ard J Eriienprises, 1208 W, University, Odesas, Teuss
TRTE

DZARKS: Seenic. Peaceu; Clean Environmend, Iniarma-
o, Limbenihowsr Festty. Box 15, Willow Springa, Missous
BSTEA. 417 4E0-ZTEN,

HUNTIME, FISHING PROPERTIES From $47 105107, par
acrm in Canadal Send For FREE CATALDG, Imeestrinn
pateniial ? year eschangs Dirviege. Canadian Estate Land,
Dept. Z3C, 286 Lawrence Ave. W., Toronto, Ontano, Canada
BA5M JAR (416] TEI-4536.

HOW TO PROTECT ~YOURSELF' whenswer you pur-
chase a home. 72 pagos of aasy . Seng §5.95 10: Albo
Aegideritial Appracsai, PO, Box 10421, PM-5, Elmwood, CT
DE110

{Continued on next pege)



REAL ESTATE & FARMS
[Continued from preceding pege)
LAND 2&A Contnental U5, For sodress o abitan com-

plee details, Send $5.00, sampad emwalope, Lasal, Box 213,
Moocla, LHah B4053

BARCO Typa Founders. Typs end Fubber SBmps cika-
iogue. hal 54 .00 refundabie o st order. 297 5. Evengreen
Barsenwile, 601106

SELL Rubber Sisrmps lor va 50 Discouwnt Hodging, Boa
87, Batavia, NY 14020

EXPORT-IMPORT

OFFICE SUPPLIES

+ 2500 “Fast-Sellers.” Free Brochures! Balinghico, Box
F1308-85, Clevaland, Do 44101

NEW “AS|AN SOURCES DIRECTORY". Fantasic saw
Ings importng dracily, Detads: Monros, 1056M. AL 32,
Saugerbes, MY 12477

HOW TO MAKE MOMEY TEROUGH CLASSIFIED AD-
VEATESING, Boonlel shows you tow o starl youwr e busi-
nass with Clasaified Adveriaing ONLY $1.00 FOR BOON-
LET — (8300 coupon refundabie with desl order). HE.
KAPPEL. POPULAR MECHAMCS, DEFT, P, Zi WEST
ETTH BT., WEW YORK, MY 10018

PLASTIC BAGS

ALL Siés. Buy Smal Quandties. Free Catalog, SAKet,
B151-C Cabhath, Van Nuys, Call 91401

BUY IT WHOLESALE

PRINTING PRESSES—RUBBER
STAMP QUTFITS

TYPE Forts. Hand Printing Presses, Suppies. 120 Pages.
§1.00 Daducttile Feal ordar. Acme Type. 1720 M. Marshlisld,
Chicago. 60623

PRECIOUS ETOMES & MINERALS

QUALITY mounngs for decriminaiing craftsmanhobbyie
Schiote, Box 18523E, Denver, GO 80218

GET Froedr calmbog ro BaN0uS rockhound, gem cuther, [aweiry
maker, hobbyst or craflaman can be wihout Full of bargains,
exchasive bema, 0w prices rom larges! suppliere and author-
itng o thep Imid. Froe naw catalog just off fhe press, yours jor
tha aslong. Wrile: Greger's. Depl C12. #00 South Amoyo
Pliewy ., Pasgcena, Califormsa 81108

TREASURE FINDERS

GOLD, SILVER, comns, rmkes - Fand with gL patenied
raapune fnder unis - Nona beller, iow prices. Free informia-
Bon, write: Techna, Dept. 3, 11800 Mamana Avence, E
Pano, Toxas 195035,

FIND Lol oping, jewalyy, buriad treasure. gold nagpets,
robies, Miew revaluboanty palented dotecitr analyzes obbess,
Hamandous rangs, no grownd plokup. Fred citalog, Gardiner,
ATEIM N, TIh Ave., Phosna, Arizona BS013

BUY evarything kalf pnoe. Sead 25¢ for postage . Jodyhlis-
P, 14100 Gruen, Arets, C& 81331

RUBBER Siamg supphes caaiog Jackson, Brownsille
FAoad, S-110, Mt Yamaon, [lfinge G2864

BAAGAIM B= 114 Yoo Screws. 51500100 Broowsics, Box
AN038, Chicago, BOG43

BELOW Whoiezale: Clothing, Jewalry, Closeouts. Free List.
Torow Mac, P.0. Box 3333PM. Andecson, S5C 209621

BELTH and Buchiss Complele line tasl selars, nicludng
Truckers, moloroyces, wildhle, weilams e Big Pralts. Com-
phota dealer saf Lup. Catalog $1.00. Ancher Specialies Bex
IP5E-BPM, Monh Providence, Al 0281

COMPLETE Aubbar Stamp Outins. Suppliss. Same day
shipmant Sign Ergraving Machnes, YWholesale Catalog
5100 Deauctiole. Star Stamp, 1720 N, Marshhisid, Chicago,
BDE22

PRINTING Prosses, Type. Supplies. List 50¢. Tusnbaugh
Piirilita Supply, Mecharcsburg, PA 17055

TREASURE- Locate guarier mile @way with Ulire sarsitive
locator - brottwrn e Aesasch Progucts, Box 270270 -
AML, Tampa, Floricds 13688

PROFITABLE OCCUPATIONS

REPAIR Lawnrnowars thousands of parts and tools, Ynole-
sale is! i5g. Ebwangers, 15 Canal 51, Por Jervia, MY
12

TYPE for printng, Cataiog §591.00:deductibla st oner.
Cwaker City Type, ALD. 3, Box 134, Honeybrook, PA 15344

BAVE! FREE CATALOG! Modowoycle, Snowmehibe, Small
Engem Parts. Woodsiowss, Log Spitters, Energy loms
Manulacturer's Supply, Box 157 PM3, Domhasier. Wi
5425

PHOTOENGRAYING Cuts Mude. Delouisa, Box 108, iskp
Tarmaca, Mew York 11752

FREE Catalogs. Repas ar condflioning Ralrigematan.
;nch. !?usmn:ln Tull restructons, Dadlin, 2018 Canton, Dalies,
BEEE %,

FT, SMITH Aucton School, F. Smith, Ark. 728id. Resdent
A Home sty Veleran Aporoved.

PRINTING AND SUPPLIES

RINGS. JEWELRY Prced 130% Below Rslal Caslog
$1.00 [Aptundabia). Ankapm, B5 Washingion, West Warwick,
Rl (a3

0,000 BARGAING Beiow Wholesals: Many Free! Leui-
aahons . ., Closeouts . . Job Lots . . . Singe Samples. Froe
Dwtase Barganhunters Opportundies, Box 730-4, Holland,
Mictsgan 45423,

QUICK Copy Pririrg. Low Prees. Write: Matormoda, 614
Neorth Main, Blogmangion, llingus £1 701

LETTERHEADS, 2 Colovs, wenw, $17.50 Low, 24 Peal,
Mewigundiand. NJ 07435

QUALITY Prirting ! Lovwest Prioss, Shippea m Four Working
Diays. Wriie Too Prrs Press, Bor 65F. Dublin, IN 47335

CLOSEQUT Jeweiry 55¢ dozen. (Calalog 25¢], Aoussels,
107-1631 Dow, Arbagion, MA 2174

BUSINESS CARDS (Faised Printing) Free Semples. B8Q,
2501 Sapling. Gilenshaw, PA 15116

CLOSEOUTSE! Cwcounts! Below wholessis® Fresbies!
Bampies! DDN, Bow 20152-PM, Famdale, Michigan 48220

BATTERY CLOCK MOVEMENTS. Hands Hardware Fin-
odl gualty. Discount prices. Calalog 5100, retuncdiatin
¥ankes, Box 28, Thampason, Connecticut DE2T7.

LETTERHEADS 1000, 539 85 Envelopes 1000, 352.50 -
§4.50 Shipping. Black Onty ZgCode Co., P.O. Bax 1210,
Malbourne. FL 22901

LETTERHEADS, Ervaiopas. Ayers—Low Discount Prces
G. 8. Graphics, P.O. Bon 2385, Mismi, Florga 33055

FESHEMG Tachle, Sparting Goods Wholesale Caialog. £3.00
(Retundable)l. Huron Desirituting, Sox 710PM, Casevile, M
48725

WORLDWIDE BARGAINS: imports . . Oropship . Close-
ouls .. Freetwes . Swplus . SASE. Marnesd Boa 1717-
P, Hightand. Indiana 46322

INEXFEMSIVE JEWELRY, Baautiuly Dusplayed Excedan
money maker, C. Kaman, §48 Brosdway. Mew Yo, NY
10010

BARGAINS on . Walches, Bnd More $1.00 For Cal-
alog. Thomas, Bow G350, Balbmors, Manyland 31268

MAILING LABFLE — Foon Lefters from your mading st
Frew Detads. Comgeiabels, P.C. Box 43061, Chcago, Mines,
BOE43

GUMMED LABELS

1.000 Delyce Gummad Addross Labels 53.00. Free Liea-
wee, Acme, 55 Tomoxe, Pinshurgh, Pennsyvania 15229

1,000 PREMILE QUALITY Addmss Ladals 53.00. Whitiock
Printing, 11585 MNorthgate Trad, Acseell, GA X075

QIFT SHOPPING

WHOLESALE: Roll your own gtte iobacco. Fres
dedsds. Green Amer Tobacoo Co. 1502 Triplell 50, PM,
Cwessnaborn, K 42301

ADY. AGENCIES, ADY. SERVICES
MAILING LISTS

MALORDER Adverimers: Experl assslance Ralebook

GREAT IMPOSTERS SPECML-T'S! Top Chalty T-shis
Be o Handyman, Gardonar, Prolographar, Doclor. Murss
Dertist, Busiressman, otc. 51250 each or 51.00 for catalog
Mongy Back Guarantes. S1ate Soe. Beach Sl Hawaii, 844
From Sireqt. Lahaing. HI #6761

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

Imadfing magazinges, newspapers 51.00 Chcago Ady q
Agancy, 8 E. Jackson, Chicago B0604

B ORDER ADVERTISERAS! CLASSIFIED ADVERATES-
NG CAN BE MOST PROFITABLE AND REWARDING.
PROBLEM IE TO KNOW WHAT TO DO, WHAT NMOT TO DO.
COLUMBIA CAN MELP YOU WITH YOUR MAILORDER
PROGRAM. OVER 20 YEARS CLASSIFIED ADVERTISING
EXPERIENCE. KNOWLEDGE OF BEST PULLING PUBL)-
CATIONS. EXPERT COPY SERYICE 15 ALL YOURS AT NO
MCREASE OWVER PUBLISHER'S STANDARD RATES
CHANCES ARE YOU WILL BAVE MONEY, WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY OF "MAIL-
ORDER ADVERTISER'S HRATE GUIDE". COLUMBLA
ADVERTIING AGENCY, BOX 1285-PR-5, RICHMOND,
INDIAMA £TI74

BUSINESS SERVICES

SUCCESS IM BUSINESS mada dasior with sound advica
from owr 50 plus yeirs of business axpefiance, Send detslsd
quealion with §25 00 10 get personal, confdential answer by
reituen mail or money back . Continental Busiress Gounsaling,
Lirt 1ESE, 170 NE, 2rad 51 Boca Raton, FL 33432

SIGHMATURE Stamp $3 99, Frea Brochare. Eode’s Aubbear
Stmmps, 3787 Mamo 51, San Dega, CA §2105

HIGHEET CASM for Gald, Jesilry, Dokl Teath, Rings, Dis-
mands, Walches, Siher, Plaboun, Mad Amicles Today, Fres
gift with informaton. Chicago Gold & Preciows Medals, 6 E
Morvpe, Degt B58. Chicego. G803

WATCH And Clock mepasring books, toos. matenals. Free
Cattiogs Nomh American, Box FT-AR, Fon River Grows,
Inais BO021

TAKE MO CHAMCES. Dwal with oo, rost radebiy firm in
old goid bnaness Established |33, Wa buy Gold, Sives,
Fiatinym, Diamonds. Highest Cash, Free nformation. Foss
Induslries, 20-A East Madisen, Chicago 60602

FLORIDA Cypress Ciocks, Batery Opareted, Quartz Move-
mpriin, Lifpterg Guarpnion S39.95 Pius $4.05 For Shioping
IpCode Co., P O. Box 1270, Meibowme, Flonda 32601

LCD PEM WATCH. Only $12%5 PP, - I5C Jenna-Lynn.
PO Box M8, Oakand Gargens. NY 11384, Saeslaction
Gudrantes.

PLASTERCRAFTII Pralitable home business. Molds avail-
Ebte. Details: Lynnette, B2510 Merto: Pk, Mo, Ohic
44060

TECHWICAL WRITERS make by monsy! Fres delals;
TekPubs, Box 2458.P, Orowille, CA 5865

DESIGN ENGINEERS Maks Big Monay. Froe Detaity
Duimars Murwal, .0, Bax 1073, PMD, Sconsdale. Adzona

MAKE MONEY IN SPARE TIME. Earm gar oul oOmiru-
Sions a3 @ subscnplion sales roprosentatve for leadng mag-
annes, For tul details ard msbructions. sond this &d with your
name and Bddress (o0 POPULAR MECHAMICE. Dopt, AB-M,
250 'W. 550 31, New Yok, NY 10019

SALESMEN-DISTRIBUTORS

MAKE EXTRA MOMEY DUFING YOUR BPARE TIME!
Shigw our Mew Line of Caiendars. Pens and Popular Adverts-
ing Gifts to locas firms., Promgd, Iriendly servics from small town
AAA-1 Company m our Fled year, Mo svestment oF collec-
Eond. Weekly Gmresons. Be your oen boss. Full me
pedentinl. Mo axperancs necassary. Write 19: Frank Buckley,
HEWTOM MFQ. CO., Depl. PMCS, Newlon, lowa 50208

SELL SENSATIOMAL LOW-COST PRE-ENTRY PRO-
TECTON for Automobdes-Bulddings. Exceptional Distributos
margm, MNodbwes| Elmctric, 3007, Ban (48, Mached, S0
ST301-1048

AGENTS WANTED

EPARE TIME CASH, Sall farmous Hanover Shoes, Sam-
plos, salos il free. No sxperigncs neoded, Mo age Sml, Big
commiseans. Hanow Shoa, Dep. 31329, Hanoesd, Pa.
1733

WITH Mason Shoes, Fay Day ls When You Want 0® Take
Orders From Frends And Maighbors, Walch Your Busmess
Build, Without Flish or Inwesiment, Wrie: Mason Shoes, K-
G432, Chippewa Falls, Wi 54729

PRINTING Advertsng Salmsman=— Excallant monay mak-
irg sicheling: seling Decaloomania Marms Plales, srmall quarnti-
ties. Acvedising Specialites, sign latbers. Free samples. Ralco
¥L. Bogion, Mass. 02119

5 YEAR GUARANTEE: Smaf. compact liter gres wou
clear fresh odor free drinking water, Removes chionena, inhib-
fis bacteria growih, EPA approved, For purchase dstributor-
Bhip write: R Dwnn, Box 218, Parkevilie, B.C. VOR 250

BUSINESS OPPORTUNITIES

IMPORT-Export  opportunfy, prollable worlkd-wice. mall
order businass inom home, without capital, We ship plan for ng
sk sxAmnabon. Experence umnecossary. Free Feport
ratinger, Dapt R2T05, Woodland Hisa, Caiormia 21367

PREFARE Tax Asturms - Polcaman Albsed WMysns made

52,000 his very frsl season. Train al homa, WA Approved.
National Tax School, Monsey 2EP. MY, 10853

GOLD

ELECTROPLATING With gold and sitver! Easy to follow
instructonms! Phatooogry of aticls a3 1 apprarmd in 3 past issue
of Pogdar Mechanics ivailatie lor 5115, Send drder 15: PM,
Depl. PMCE, Bax 1094, Fadio City Sfa., New Yok, MY
1010

1082 “Home Busmass Cireciory ™ describes cver 120 com-
panies ihal sl you ug completsty’ Send 52, Dinectory, Box
100248, Chicags. L BOG10.

{Coninued an et pags)
hAY 1982
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BUSINESS OPPORTUNITIES
fram

SUCCEED IM ANY BUSIMESS — Send $5.88 For Geite.
Lambrigger, Box 2658, Huntingion Stabon, MNew York 11746

SELL Books By Mal Prolitable. Yme Musgrove-TAS,
Als, AR T2821.

PICK THE MOST PROFITABLE! Youwr nams sent bo 200«
moneymaking oppoctunites.  §1.00.  Opportunities, POB
81513, Farbanks, AK 95708-1513,

MAULORDER OPPORTUNITY! Stan grofitabile home bus-
P withoud exporiance or capital. Write for free book, plua

deimis. Mall Ondor Azsociaies. Depd. 490, Monbvabe, KU
07645,

MAKE MONEY WOODWORNKING - Easy profds making
urnssual gifts, koS, oveltes. Free details. Willams, 326 Taus,
Gilen Cowa, MY 11542

OUTETAMDING PROFITS Whosesaling Jewselry, Porce-
|mines, Brasswar, MNovelties, Toys, Many Others. Moss, Dopl
Pid-5. Box 1153, Slidell, LA T0458

COMCRETE Biock Machnes: Cataiog 31.00. Route Ome,
Box 95, Fapsd City, South Crskeota 57701

SELL Books By Mail. Free Dealerahip. Migwssl, Box 44R2-
P, Shawmno, 'Wis 54188

GET RICH sing DTHER PEDPLE'S MONEYI! Lniqus =
amazing blsiness!! Datalls FREE! Finanos Corduliants, 5B-
5, Biings, MY 12510

MALCRDER §1,000.00 POSSIBLE MONTHLY Sefing
indrmation, Free Detals, RSYP, Chatsworh Awve., Box
301-C, Lanchmont, Mew York 10538

MEW Dacovery n Bafiery Recondiioning . Eighiesn
Months Guasrmss Madns ‘B Profts Fast * Elscione, 7415
Gabla Drive, Lite Rock, AR 72205

MSTRIBUTORS, EARN SEYERAL TIMES YOUR COST
O THOUSANDS OF PRODUCTS. GIFTS, NOVELTIES,
TOYS, OTHERS. FREE INFORMATION. W & wOIFTS, BOX
6, PILLOW, PA 77080

RECONDITION JUMK BATTERIES!H Proftable Home
Buzingstl JAM, Box TT1-PMB, Baltle Ground W
B8804

HAMNDY 7| Earn §2791w_ doirg MINGR Home Repars Laam
How — 5350, Homedocior, 418 Pwer, Santa Monico, CA
BOMOS

EQUNPMENT Deawr Opporundy! Proffatde Matonal
Equiprment Busimids frorn Home, 'Without Capital. We ship
Cassatie Training Tape lor no Aisk Examinabion. Expenence
Unnecesanry. Frea Fepor. IPE-G, Box 18584, Irvine, CA
B

GET AICH! Secrel Law smashes debis---brings cash and
crait Datails FREE! Waalthen-WEB-5, Billings, N 12510

ME-MAKING SIMPLIFIED! New Manual revpaling funda-
rapritmits regarding this Highly Paid Prodession now svailable
mechancally inclined. Posicard bongs Free (nformsson.
Dirmctmenr-Tremex, Mooers, MY, 12958

VENDING MACHINES. Mo seing. Foules sarn smarng
profits. 32-Pago Catalogus 51,00 [Rebundablel. Panowey
Compoeation, 1930 PMB Gresnapring Drive, Temonism,
Maryland 210603

WVINYL'S YWheny The money 15! Professionally repae, refan-
ish, recoke funiture, hggage, i tops. Cuick, sasy. Two
amail $20 joba & Say earn you §1,000 & month. Homes, cars,

mmmwﬂmml
fow doys practice. Sensatonad details frea. VIP

2007

300,00 Woskly Pr=sités, Spare Time baling. Box 24083~
PME, Philadelphia, Pa. 16138

PLAND Tuning eemed quickly al hoome! Free infarmabon.
Empirg Sohool, Bax 1014, kiofier, Florkda IS8

MAKE MOMEY) Spare Time, Full T, Your Own Carpel
Cleaning Busingsa . Aevohdionary MEW bathod| Free Dwtats.
Fug Doclor, Inc., 997 Horan Drive, Fanton, MO, 83028

MAKE HOMEMADE BOOKLETS. I've sarmed $187 D00
with mine, Free informeton: Faicon, Box S48, ‘Woodwile,
Teuns 75878

MONEY SECRETS! Halp Peopis and businexsas gel morn-
my. Easy home business. Fantasiic Profits. Mo Exparience —
Orwen Howrs, Conbruconss Assistance, Froe Detais: DFC, Dem,
10-G-5, 1145 Rassrvod Awenps, Cransion, RRode 1siand,
02920

SPARETIME DISTRIBUTORS NEEDED. Unlmied Pralits!
Prowsn Automotive Producl. Free Detais! MOTALOY, Box
HA5T-PM-5, Downey, CA BO241,

WOODWORKERS - IDEAL MOME BUSINESS. Frea Bro-
curel Pine Shop, TP, Wwest Peterborowgh, NH 03468
008

DEBTE WIPED DUT with secre Fedorsl Law!! Fortune
builting FAEE REPOAT! Bumprints #8-5, LaGrangeville. NY
12540

mant Yile: Bosinesses, B2E Brghion 111k, Brookiyn, New
York 11235

TAKE Catslog Oriors. We drop-ship 2500 besi-sefing soa-
claity products, Lowss! below wholasaly prices. Immesfabe
BMC, 8061 Do Soio dve., Dept 20-17, Woodland Hiks, Ch
BYIE5,

YOUR MAME 1t al Business Opporturites, 3200,
Clesaified Sendce Co., 413 Consstoga 51, Windsor, Gt
DE0ES

PROJECTION TV .., Maks 5200.00 + pér evening assam-

bhgﬁqu:kn . Enmy _ . . Resufts squal o 32,500 Progec-
‘l'urluluml qumunhﬁ 00 . .. PLAMS, LENSES
lmmlnhnrmmi'llm _astrated inbormation FREE

Macrocombé, WW Crossing. Pennaybvania
18977, Creditcard orders 24Hrs. 215.736-2880,
MAKE Rubbér Stamps. Highly Profitabie Business Fros
Dwiaits. Stamper, POE 22809 (GC), Tamps, FL 33622

START A RAPID RIGGING SHOP, Bacome a manutactur-
of of mechanical cable assamblies, We supply malenals,
machirmy and equipmenl, instructon and sales leads, This
oppartunity offersd by one of the magor maniachrers of sieal
cables and wire rope i tha U5, wiee: Rapd Figging Mgr.,
Depl. PM, Loos & Co, inc., Pomiet, CT 06258

PLANNING your gwn busingss. Leam Pros B Cons of
Opporfunilies  Available.  Satisfaction Guarinlesd, Seod
$5.00. Watson, P.0O. Box 828, Blacksburg. WA 208D

I HAVE il & ot I maliondsd, selling mnlorrmaton. L
e show pou how. YWite. KASH BO00, Baa 31051,
Indimnapods, 1N 231

SCAEEN PRINT T-SHIATS. ineupansive kits. Fres Details.
"T-Prnter.” POB 239891{GC), Tampa, FL 33823

MAKE 210 3 Times Your Cast on Hundreds of Products. Gift
Hems, Nowveliea, Toys, 2500 Others, £2.00 Brings Glant Cm-
akoy, Relundable on Fest Ovder Unigue Enterprises, PMS,
1023 Marengo Ave., Forest Par, linois 50130

DOUBLE YOUR INCOME. Distriwting 2500 Beyl-Sefing
Spacialty Products. Frea  Money-Making  Brochune
Jonnsonco, 100 Ted Avenua, 161306, Deampark, Mew Yo
17

PROFITABLE GOLD FOIL PRINTER. Personaize busl-
ness cards. pencils, matches, Free Details. Gold, POB 24985
{GC), Tampa, FL 1382343,

"BE A Wimnar How To: "“While Your Way Ta A Fortune |
Detats Free' Bamy Comparry, Clark East Towes, #813PMS5,
Ypsilarn, Ml 8187

BUMPER STICKER PRINTIMG DEVICE. Cheap. Sempls,
Poriabés, Free Deteds. Bumper, POB 22791 (GC). Tempa, FL
27

1 MADE $40,000 Year by Wailproe!® Helped others make

money! Delails 25¢. Torrey, Box TIBYY, Ypsiant, Mchigen
AB19T

EXCITING Milsage Sireicher” Catalog Ial‘ﬂ-'.l'ﬂlll!m-r
ainings wilhau! investment! CARSAYERS '™, GTSF, Miltord,
Pa 18337

SECRETS OF SELLING plus Thousands of Products avall-
abie, Balpw Wholesaks, DM Marketing, PO Box Z7T815, Los
Wegas, NV B3128

SELL COINS BY MAIL. Frofiiabés Home Business. Mo
Experionca Mecesaary| Fres Details. Hartweck Houss, Box
2011, Montersy, CA, S3842-2011,

DOUBLE YOUR INCOME. FREE Money Maong Brochune
Lists Hundreds of Proifsbia Business Opportunities.
Mansfiold's, 2538161 Alicia, Laguna Hils, CA BPE53

BLAKE 500 WEEKLY selling books by mpl. Seeid $10M,0.
QR 533 Sutter, #1126, San

Business. Spocialties, Box T208X, Davion, Dnio 45407
SOLAR Haating lasmed quekly i home| Free information.
Empire Schood, Box 193, Aokl [N $TET2

MANG Tuning quicsdy eamad with home study Courses.
Capioma pramed. Amedcan Tuning School 17050 Teter
Dwivs, Morgan Hill, Calif, 35037

MAKE 32,000 MONTHLY. Spaw time. Usigue proven
sntecprines. Mo seling. Mo b starl. Free trochus.
Eashbuader, Box 1132-19K, ndianapols, Indans $6226

PICTURE Frarmeng— Profiatds full or spare-lims busswses.
Easy o isarn with handbook-cowse “Guse To Pictes Fram-
ing Profits,” 53000 Guarsmesd. Free baming-supples cataiog
i, dagd, 1285-Fl Seventh Neddh, Hoghing, kMisnssota

REPAIR HYDRAULIC JACKS — ODETAILS FREE
WRITE: HYDRALULIC PARTS SUPPLY. BOX J415T,
BROWMSVILLE, TEXAS Fasan.

FREE BOOK 2042 Unigue Proren Erfengrises. Fabulous
CL:M Secand Inflation incorms. HATLINGS, Cirlshaxl,
B2008

LEARM Seaing Maching Fepainng, Men, Women Lucre-
Giresslin Cowrgmpncenc

s Profits School, Box B2T,
Spaicar, lows S1301.

FV104.00 Blonthly For Ten Hour Work YWeek! Guarameed!|
I'I'-ﬁ:n'? Applcation - AHY, Box 1028-A5, Kalaheo, Hewail
BET4Y

BELL indormation Books, by mal, Writa: Grahamoo, PMER
BRI, Tacama, WA B8400

B0 Weskly, Homa mafing program Googworld, Box
2EELI-A, Tamarss, Flonda X330

H200 From Sguere Fool Plywood. |I'I.|g-D-ml.nd]
mwz&:mﬂm . Brigewater,

LEARN Tha sacrets of repairing junk batteries “Fabulous
Profita™ small invesimen!. Apex Enginesing, 5454 Bolsg,
Alancaciare, Call. 422

MAKE Millions!! BATTERY MANUFACTURING. Dotads
$1.00, Evertasd, Boo 385, Bogota, M) 07803

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Bookie! Shows you Mo 1o star youwr-own busi-
niess with Classfied Advertisng. OMLY §1.00 FOR BOO0K-
LET — [£2.00 coupon refundable with Wirsl ofder) MJE
KAPPEL, POPULAR MECHAMICS, DEPT, P, 234 WEST
ETTH ST NEW YORIK, MY 10019

CLIP nevespaped temi — 52 - 525 EACHN FREE Regon!
Clppings-+5-5. Bilngs, NY 12510

ESTABLIEHED NOVLE Windshald Repak Secvica.
Chalgr, Bew 1587, Lago, Fla, 23840

STILL CHASING RANBOWE? Sicp  Funning!

indepandence, FMSE2 11448 Skdh Avenus. Brsicd Pemn,
18007

1001 THINGS FREE DETAILS. SEND £2.00. KNOW HOW,
BOK W57, NEW YORNK, NEW YORK 10008

PROFIT whan cthers sal theit care. For ree detalls on tis
mqhnwpm#mwwu Meowth Shiwe Audo
Placaman! Service, 456 west Fronage Fosd, Moiviied,

IWinoo SO0S3

START YOUR OWN BUSMESS NOW| Rapair Ching ang
Glass af homa. Make BIG MOMEY FAST! Greal Oppomunity
for fu o part tirms work. Sendlor FREE INFORMATION. AL
Kigin Ing., PO, Box 145, Hareyevile, PA 18438

3500, Monthiy, Much Mors Posgibis. Easy Work, Fush
SE.00 For Complate 54 Uip. M. Brinkes, Hecssy, b 40639

25 SMALL DUBINESSES you can begin ior little of ro man-
oy, sondd §5.00. BUSINESS IDEAS, [880), Bax 1537, Pasca,
Wa, G330

IRRESIETIBLE OFFERI Complste Feady-To-Go Mail-
order Prenven Prolis. Fut Dedails. Fortune's Guide.
Box E242PW 5, Nassay, Bahemas

242  POPULAR MECHANICS

CASH in on wholesaling. BO RISK. Brewstachall, Bax 121,
Browsgler, WA (237

BAZ98 Dhily Semng Newl Woek!ll Mo Gamemcifl|
Johnson, Box BE09A33, Lumbenon, Texas TTT11

QUICKT EASY WAY! To maka it nch in business. Free
details. Hariord Enderprises, 3223-PMS Sandy Mook Ad.
Barpel, WD 21154

TI533 NOWI— How o use the 1980’3 opporiucifies 1o
become wasAhy!- Aston Books. Box 517-1, Maysvills,
Owdahoma 7047

" HOME WHOLESALE BUSINEES. Free Detalis, Clars, Bon
1534, Youngsiown, Ohio 44501

$100 per DAY FART-TIME! Detois 5505 Box 5333
NW.C, Sengiobla, M5 38668

AYOID cexstly mistakos! Ged Planning Your Business”,
55.00. Barvtt, 217 W. Chishaolm, Alpena, ki 45707

MAKE TWO TO THREE TIMES YOUR COST On 2500
Cuality Products! Giant Catalog and nformation, 52.00,
Rotundabie with First Order. Dalmen Co., P.O. Box 10807, Fr,
Wayne, IN 46853

FANTASTIC PROFITS 11! Wholssaling ai Home!ll 2500+
Fasi-Seilarsl! Baiow-Wholssale Catsiog, Instruction - §5.00
[Fefundatie) 1" Dickerson Comparry, Dept-PMSZ, Foute 1,
Bexdgevile, Delzwars 19833

B MONEY n Maliorder selfing reports ss up, Demil
Buigad-Ad, Box 189, Busna Viste. GA 31803

RIP-OFFT? Geniing 77— Peview hundrsds— Get Picn”
achi—ong pubication'— Action Books, Boa 5174, Mayswille,
Omiahcma TI05T

TRAVEL —Maks Huge Profits®| POE Imermational, 232
Mandyway. Worthinglon, Ohic 43085

EARM 51500 MONTHLY SPARE TIME| Sorsationnd new
maid oidel Opooundies! Frea details, Stamp appreciabed,
Mow Expectalions, (PM 10). 1862 Hels, Spring Waelley, CA
B2OTF

ACHIEVE SUDCCESS! Learn Truth About bMoney, Waalth.
Book - $24.00. P, Jacobs, Box 3103. Yan Nuys, Calil. 21407

REPAIR plate glass, windshislds. Protected tertory. Glas
Wieid Systema, P.0. Bon BT, Hillshom, Onepon 87123, 503
BA0-Z27H,

FREE Detals “Making 1t Bich In The 1980's", Wishing
Welts, Bax 251, Dwatin, FL 33541

BATTERY RECONDITIONIMG MAMUAL .
Guaraniesd . , . Exoaflent Profist
FAoanckes, Browmeood, T PEB0Y

1000% Proll Bromcing or Chinakoting Baby Shoes, Free
Lrerature. NESPM, 308 Alnpart, Smﬂ. Fla. 33870

MAKING IT FICH i the 1680, Detals, DAMIELS, 220
Facwond Highwiny #1064, M Valey, CA 54041

[CoRliTid on er pags)

C§TEs
. BATTERYMAN, 807




BUSINESS OPPORTUNITIES
iContinued from preceding pege)
REACH 20,000,000 Frogpacts Fres! 20 “Leading ™ Maga-
rres Dedade. Budgel-Ads, Bas 808P, Buena Vista, OA
gl i)

ABANDONED ALUMINUM SCRAPI Collect - SELL FOR
3 A POUNDIN |nformation Fres, Imdussnal Scrap Yard,
Clayion Rd,, Box 478, Alexandna Bay, MY 13807

TAKE pactures \or prolil. Camerarmonay, 14589 Wesl 32nd,
Gioddan, CO BDA

RECEIVE LOTE OF MAL. SAVE POSTAGE. FREE MAD-
ADNES, DROF SHIPPERS, ETC. DETAILS, SEND BASE
Pubiishers, B350 South Mesn, Houston, TX TIOE5

FORTUNES in Goldl 20 Authentic haps show &I known
Gold Deposts Matiorwide. Only $4.98. 'Gold™_ Bow 8341, Salt
Lawa City. LMah 64109

I MADE 35,000, 00 Monthly in Madorder . . . Haelped Chers
Frea Proot . |, Gresrdroe, Dept, 02, Duniide, NY 1 4048

FREE miormaton on how 1o mue & Fich in the B 5 [llingis
Copy Co, Dept. PM, 10T W, Agams, Poora, llinois
1602

HOW TO MAKE MONEY THROUGH CLASSIFIED aD-
WERTISING. Booklel shows you how b0 S1ar your own bus-
nase wilh Classifisd Advarising. ONLY §1.00 FOR BOOK-
LET — (& 00 cowpon refundasle wan first order). HE.
KAPPEL, POPULAR MECHAMICS, DEPT, P, 234 WEST
STTH 8T, HEW YORK, WY 10019

OF INTEREST TO ALL

SAVE Big On Applinncs Repairs Every Yasr My Book Tells
How. 35,85, E. Naah, 515 101h Ave, Ban Mateo, CA S4402
Cal. Fes. Add 8%

HOW To Save Money Yeithou! Missing it $3.00. Johnston,
Bax 30310, Phoenlx, Arz, BS04E

HOTTEST NEW COLLECTIBLE - RARE GEMS| Dedmis
Free! Taylor's, 113PM Manin, indian Hasbor Baach, Flonda
32637

FREE Promotonal Altwms, Concen Tickets. Storscs. #ic
Iinformatian; Barry Publications, 47T Bnd Streel. Brodkiyn,
MY 11209

MMM “Busimess Opporiunmies Club Amenca”. Cutstsnding
recrdment CommiEsons — Liletme income! Wiste: BPCO,
307-11 Maplewood, Mohnion, PA 18540

INTEREETED i immadiate Tas Shelerad and Rstiomant
moomes. 3200 Markes Emweeprisss, 4508 Harvard, Amarilio,
Texas 75105

PONTABLE, SMALL TOOL SMARPFEMING BUSINESS,
HWIMETY DAYS CORRESPONDENCE COURSE. DETALS
BENT FREE L. WILSOM, 14136 RAVEW STREET,
SYLMAR, CALF, §1342

I'LL Show you how | made up 1o $600 Wesdy offaring a
common and much wanled sernce during The summar. Mo
spncial shills required, Mo gimmicis, Mo pyramids. Stari.up
conts urder 520, Send 35.00 ko complabe ingirucions b 600
Weakdy, PO Box 126, Md-Town Mall, Worcasier, MA
otE14

MAKE Durably Bulding Plaghe Easily. Waterproal Fite-
prool, Exonomickl. Bays Laborsiory, 20868-2075 Drive,
Cedaredge, Colorads 81413

YOU CAM te noh -Easy- Mark Whitn Enferprises, F.0.Bas
153-Pd, Mivwr Martinssdlle W' 28155

ABSEMBLE PROFITABLE DEVICES AT HOME. Excoep-
tiongl opporunitips withow! irvestrman: Ememrises, 1133-MP
Lenwoend Piace, Liica, MY 13501

EARM 550,000 A YEAR &5 & pairting contracioy. How to
increass prolils n & down-turmed ecancemy, Mo sapanienca of
spacial Biils readed, Experts guade you, Step-by-Step: Share
trade Mpnagamant secrets in o0 auclusive, Landmark Pairt-
ing Marmal, PAINTING CONTRACTORS" INETITUTE. PO,
Box 528-R, Deoertield, IL 60015

MAILING Lists that delbver, for miormation, Send $1.00. AL
Mann Jr-&, 837 Aterdesn Ad.. Hamplon, VA ZI681

54.00 POUND SCRAP. Secraty §7.00. OMEGA Box 370,
Olusles, OK 73560

WEALTH can be yours. SUCCESS HINTS, §1.00. 7475
LaPalmu, Suite 218, Buera Park, A B0E20

FREE! FREE! Free! Cganti Heg-mad boney-maung
opporiundies galore! Super coss-oud deals. SASE wih 2
ioose Elamps apprecisted Bil MoNichos, 1154 Willowirace,
Cmmons, kG 27012

SECRETS of using oihed peopies mongy. HOW TO Borrow
Money Inisnest Free. Free informabon. 3660 Geonga Lane,
Kaha Falls, Haho B3401

UP TO $100,000.00 OF MORE ANMUALLY! Honest -
Efective - Homa income Prograsy. Free inlonmahon ... TMW
Enerprises, Boa 2740, Rocseyed, LHah Ba056-2140

RECYCLING Book - Tires. Scrap Metel §7 55 - Bolon, Sd1

Svatey Awg., Brmingham, AL 359

BADGE and Buitor Machifes, Suppliet. We shock 7 sifed
up b 6 Inch bufiona. Witbe: Dabbalar MFG.. 35912 P West
McKinky. Mewaukes, Ws. 51208

"SURVIVALISTS Book Catalng”™ Fush §1.000 Mea Mals,
(202), MeDonaki, OH $4437-00395

HEED CREDITY Ga! Ve, Mastercard-—-with no credit
chack, Guamanieed! f's simple, Logel Plus other credit
sacrots. Froe detaib! Serd SASE w: Inflation Pepots, PMO,
P.O. Box 801448, Los Angedes, CA B0DET

PUZZLES - PUZZLES - PUZILES Five Diflecert Wiooden
Purzi@s! Fun! ! Send $6.65 Busch Entemrises,
P.0. Box 781, Eigin, Ilinces 80120

DISHEY artist shows you how o draw, Firsl sasy lesson
FREE! Get started wday! Drawing-PM2, 3471 Crownsworth,
Corong, CA 81720

SCAMDINAYIAN KNITWEAR!Y Buy Wholesale. All Knden
Producars Adomsses. §5.00, T, Normann, Huitfeidtsgate 11,
Ol 2. Morway

LIFESAVING Sponsman's Guide To Exposure, Moesses—
£3.00. EMT, Box 5102, Cackeville, TH 30501

COOKING WITH BEER, maat pies Bnd othar lasty (evor-
Wea. A great recips bampain &t £3. jaESS, Box 102, New
Buftalo, Wi #8117

EASY CASH FOR OUTDOOR LOVERST Possbinl Sana
5200 For Dotails Vandalia, P.O. Box 10, Chéwter, Wy
26034

TAX Doeducticle IRA's Made Easy, Workshest 51.00
Relmdable. Legmes, 120 Main 51, Bos 265F, ML Kisco, MY
10548

WiN 5200.00 Daity playing sl machenes’ System $2.00.
Box 13526, Las Yegas. Mevada E9112

"MLAKE IT RICH IM THE 13800 Eary Wealth Producng
Bugmass For Dotads: Phops, Boa 480, Bronx, Mew Yok

MONEYMAKING OPPORTUNITIES

10482

MONEYMAKING FORMULAS - THOUSANDS! CATA-
LOG $3.00 (REFUNMDABLE): GWad, Box 183, Brookiial,
Wisconsin 530050183

FAMTASTIC Profds! Sell Bocks by Mail, Fres delads
Pirena’s, Box 4552, El Paso, TX 78914

$ITS00 Weekdy Correcting Puges’ Lessons! Samples,
§1.251 Castie's, 234 LP Filth, Mew York City 10001

NETRIBUTORS Lirgenity Mesded! Big Proiits! Dei-Phesaz,
Besx 2133, Sanduaky, OH 44870

(il & Ges-Milona ame beang mada in thes industry. SASE &
§3.00 for Endgermabon on how io emer indp this figdd with mini

mum imepsimpnt. Freedom Aesasch, P.O. Box 56, Homer, LA
TH040

EXCITING 10 - 25 HOURLY income. Lirusual oppariuni-
by making, Assembing producis Bl home. Memil, Drawer
4288, Fichardson, TX TS0B0

HOW TO GET RICHT in the 1980's! Fred Dedallat Bonkals
Enterprises, F.O. Bon 1023, Station Q, Toronto, Canmds
W4T ZP2

GET MICHI Sochel law smashes debis — Cash,
Crod! FREEmpco1" WealthrA-WBM-5, Bings, NY 12510

MAIL Oroer Fachas” Free infomaton! Bowman, Box 5600,
Knoxvida, Tannesses 3716

MAKE 530 HOUR Al Home Sandblasting Desigrs n Glass.
Datais: Efching. Box 445, Srathrore, CA S3567

RECYCLE MFORMATION, KROWLEDGE, PLEASURE.
Excifing new book “Tuming Pape To Gobd™' gives &l secrets
ior amyone, avywhare 0 cash in on SS500 mlllon markel
MAKE BIG EXTRA BUCKE discovering rare/'scarce bhooks,
documinly, posters waoth hyndinds of dollars, Just 31485
postpeio includes valusbie bonus, Trity day return f unsatis-
tigdl. Pegatus Press, 13824-A Sharman Way. Van Nuys, CA
21405

SAVE THOUSANDS in imterest on your home maorigags.
Attorney witien. £3.85. Sanlord Pubkshing, Bax 282FM,
Isedin, Mew Jersey 0BE30

OWN your homa, cul madgags in hall Bod have 500,000
cash. Writa; Ltah Sorvices, 2468 Soun Union Square #200F,
Sandy. (Rah 84070

NEED CREDITT Get Masier Charge, Visa, RESULTS
GUARANTEED. QUICK BMPLE LEGAL with NO CREDT
CHECK. Also othar oraxdit socrets. Freo Details. Send SASE
i CAPITOL CREDIT, DEPT. P, 2301 E. Ban Whas, Suite
104, Auistn, TX TET41

FREE COPY by retum mafl . fhes Mty
newaletier far mail-ordar shoppes will simplity your e, Save
you monay and e, Help fnd the unosuall Gend $1.00 for
postage snd handing [o; Mewsiefier, Box BC, Lake Biufl, IL
EOaa

MOMEY-MAKING MEETINGS: 87 Kays to Markeling Your
Krpwipdge in the Mulli Milion Dolar Warkshog nd Semindr
Enclustey. By Wialiam G. Wians. Hasd Covert, 154 fages nom
Share Publishing Company Sucoeds Seres SA.B5 af
Bocksiores.

“FOLLOW Me To The Monégy Treell ™ Expert lnlls which
opporundiss- Can make you nch. Delsds. Gamud, Box 1692
D. Independence- MO BIOSE

MIGRAINET Wa Wil Tell Yiou Hew We Found Dnsg -
RAelied. Send £3.00 CTE L, 2222 East Campbel
Phosnie, AT 85018

Frea
39F,

OF INTEREST TO WOMEN

FFAEE. Thousands of gifts lor yos. How-To- Report. §3.00,
{Retundabis). J. White Box B272. Austn, Tewas Y782

RELAYX drwd Grow Rich. Vince Corry, 206 Dastmouthe 31,
M Bodford, Mass 0X740

FANTASTIC earmngs maikng freen home!! Offer. Ruah
Stamped Addresasd Envelope. Impednal, P-8 x17410. Fon
Lauderdals, FL 33318

BPARE hrma fortun i Yingl Regarr. Huge demand creates
esceptional profits. Wa supply everythang. Dedads frea. VIP,
2062 Mondrose. Chicago, 60618

FREE 5 masnithiy isauet ol Dpporiunity Magasin. Learm the
sacrgt 1o aarming exim cash. issues hull of profable success
storns. FREE, Wrne: Opporiunty, Depe. 723, & N. Michigan,
Chicago, 80602

FREE Mllord., First! Millions Fres, plus g chancs al mona
cash. Wie: Milkond, Dept. P, Bow 1038, Stahon O, Torooto
Canada W4T 2P2.

FREE REPORAT! “Making monsy weh classibeds.”
Moneycraft PM, Ceres, CA 85307-D845.

F2600.00 Monthly A1 Home The Eazy Way. GUARANTEED
To Work Or Double Your 3 Back. $4.00 Foe Compsate Clever
Plan. L Hansan, P.O. Ban 388, Mifloed, Calll. #6121

EARM Profits Selling Booka And Infarmation
By Mailll Deinis: Ellmrbogen Entorprses, 40P Crockss, Daly
Cary, CA B4014

PROVEN, Powerful. Weath Building Opporturaty. FREE
DETARLS, Maacharm. 508 Soringdr Tarrace, PM-5, Los Allos,
California 54022

EARM Extra Money! ke 5200000 From $13.00 Immast-
ment Aush 52.00 To: Thomas Ringkor, 168 Exsl Yark 51,
Akron, Chio 44310

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

AMATING Frofis! £10.000 Yeady Rasing Rabbis for Wil
and Breading. Detnils—%$2.00. Amencan Angora, Mala 12,
Montane 59538

RAMSE AABBITS SUCCESSFLLLY 64 Page Bookis Tals
How. 50¢ Amoncan Rabbd Aszsn, W1, PO Bax 426,
Blooemngian, likngis &1701

B500-51000 Month Plan rasing rablbits for us. Free delads
‘White's. Fabiitry. Bax 1385FM, Hudeon, Ohio 44236

ETS-BI CATS, HAMSTERS,
P ADE, “'Iét,

CULTURED MARBLE PET DENES--HEAYY WEIGHT,
Sand £1.00 for brochure, refurdabee with crdar, Titemy Marble
Compamy, P.O Bor 374, Wes! Barnstabls, WA 02668

EARTHWORMS LIVE BAIT

FREE Litgratune. Rase Foshworms, Ciclats, Red Wigghars
— 1000 — S8.85. 5000 — $42 5. Postpaid with Fres Book
on How and Whare o0 Sell Carter Fishworms, Plaing,
G, 31780

POULTAY & GAME BIRDS

GOSLINGS, DUCKLINGS. Chicks and Books. Cataleg 50¢,
Pilgram Goose Halchery, PM-B2 . Wihamsheid, Ohic- 44093

GOVERMMENT SURPLUS

"GOYERNMENT SURPLUS DMRECTORY™ - All ltems
« ... Locations, PLUS “Buying Surplus Propady Guide™|R
Send §2.00 Guwdrantesd, Surplus Services, Box BSTE-1E
Phigdelphia Pennsylania 19135

MAKE Big $3 Govemmen Surpiug B page report $3.00,
Bax 1603, Baaverion OR 87075

SURPLUS Jeaps. Cars. and Trucks gveiable. Many se lor
undor 5200 Call 312-T42-1143 Ext, T123 for info, on how 1o
purch«sn.

1942 Swmius Aurny, Mavy slore 54 pages Sustrated catmiog
Send 200, Auvel 3037 M. Clare Dept. )5, Chiesgo, IL
BOBST,

MONEYBACK GUARANTEE— How, where—§200. G5

inlcernation, Department 15, Fadersd Buliding, Box 3813,
Springheid, Massechusens 01101

J-E-E-P-5, C-A-A-5 FROM 528001 - 700,000 ITEMSE] -
GOYERMMENT SURFLUS - MOST COMPREMEMSIVE
DIRECTORY AVAILABLE TELLS HOW. WHERE TO Il.l'f-
YOUA AREA - 51 - MOMEYBACK OGUARANTEE
“SUAPLUS mmm SERVICES,” BOX m
SANTA BARBARA, CALIFORNLA §3104.

{Continusd on naxt pags)
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GOVERNMENT SURPLUS

GOVERNMENT SURPLUE _ . Milhors of fems (inchuding
Jeapr) . . bow s 1§ on dollarl Most completa Directory avadt-
able — 5200 (guaramimed] DISPOSAL, Box 19107-AE,
WASHIMGTON, DC 20038

GOVERMMENT LANDS FROM §T.50 ACRE] Homésiios,
Terming, vedationmg, irvestmant! "Lighd Buye's Guide™ plus
naficrraicle  listings
Washingion, DC 200386

“GOVERNMENT SURPLUS" JEEPS 517.00! #00.000
Hema! Complets information Your Arsa. LARGEST OFFICIAL
RECTORY. 5200 (Guarantesd) GOVERMMENT
REPRINTS, Department A-B1, 4820 Waronsn Mocfwest,
WASHINGTON, D.C. 20018

HOW To Buy Governman Surphs—Deect! Afend ocal

sales - your @rea, iree’ Wrie, info Products, Bax 10870,
Aurra, AL 60507,

52.00 Larwts, Bax 18707-AE.

LOANS BY MAIL

BORROW INTEREST FREE! 3500-530,000¢ All sligibls
Repay amytema. Mo gimmicks, Fres Distadyl inlohouss Box
1004 PIS, Mew York, NY 10003

THE ARABS HAVE MILLIOMS o Loan, Invesi! FREE
DETARLS! Arab-PM, 535 Main, Vidor, TH TTEE2

QUICK MAILOANS! Free apphcation rushed! Lenco, Box
T24-817, McMinmville, Cregon 57128

BORROW FROM HOME] Any Bemounl. any worthrwhisg por-
posd, within 30 days. Compabtive Rstes. Also. you can sam
Bubstantial incomve a3 a Money Agen, No Expariance — Cwn
Hours. Mabona! Company 1o asss every way possible. Mo
Glmwmicis! Froe Detads: OFC, Dept. 10-C-5, 1145 Resarvoir
Averius, Cransion, Rtade |slang 02020

BORROW £25.000 "overnighl.” Any Punpose. Keep Indef-
nAely! Free Ropor! Success Research, Box 29070-AA,
Indianapoiie, Indians 48229,

WOMEY Problems? Free Book describes Loans, Cash,
Govermnmaent Grants, Tther beneiils, avinlabie & ndhaduals.
Wirle: Assoclatas, Box 98-Ad, Brooklyn, New York 11235

REMALING - FORWARDING, Maxico, Germnary, Arizona,
Detais, SASE Fosd RAunner Remafing, B340 Tenth,
Douglas, AZ BSE0T

WORLDWIDE Rernalls Corfidertial $1.00 Each. Senacs,
Box 5519, Bakarstsld, CA 83185

UMNLISTED ADDRESS. Discreel and confdental. Femad
5100 Single. Mail Forwanding Service, B0S0 5. Maen,
Howson, Texas TT025

FLORMIDA REMAILS Receving Forwerding. Alles, E326
Aylian Drive, Jecksomille, Flode 32210

SCIENCE & CHMEMISTRY

LASER HANDBOOK with bummg, cuting, Fluby Peds.
CO's SCIENCE FAIR PROJECTS compists with Plars,
Baoks and Parts, Send $4.00 to: Famen, Dept, PM, Bos 1902,
Rochester, MH 038ET

LABORATORY Chemicals, Glasswars — Appanatus. Cal-
aiogue §1.00. Dwluxe Scienblic, B34 5 173 Sireed, Mantowoc,
Wisconisin 54220

FORMULASE, PLAMNS, ETC.

CONFIDENTIAL MAIL and PHOME Calls Aecehed and
Formarded Daily. Cemmal, Box J65PM, Claymonl, DE 19700

SOUTHERN CALIFORNLE Jpmails. Stampsd $1.00. PO
Box 116892, Costa Mesa. Calibarmea 82627

MOMEYMAKING FORMULAS - THOUSANDS! CATA.
LDG $3.00 (REFUMDABLE): GWAJ, Box 103, Bronidietd,
Wisconsin 530050183,

AMY Formuiln 510,00 Cataiog - Treatise §1,00, Bafon, Box
S8, Ciwcago, 80680

PHOTO 1D. Sealed In plastic. AX stales. provinges, 24-
hours. GUARAMTEED. Sand 5600 (210,001, phot, nama.
nidress, heght, welght, haw, eyes, bwihdels. CARDIMAL,
2071-46 Emersan, Jacksanvils, Fiorda 12307,

PHOTO IDENTIFICATION CARDS . . . Comflicaiss . .
QUARANTEED! Sampies 25¢ . - Bascop, Boa 3461-PM-A2,
Provudence, R 02008,

IDENTIFICATION CARDS . . . CERTIFICATES . | -
SELECTIONS. Samples 25¢. Documants, Box 5884-T, El
Monde, Catd 51731

OAMAMENTAL Iron Desagre. Book of 1600 peautiul prac-
Bcal designs Yor rafngs, csumns, sic. Free LAsrature.
Cunningham, Box 20005, Salt Lake Cay, Utah B4.120-0005 —
— |3881 South 3200 West)

TELEPHOME SUPERMARLET! All Phones and Accesss-
rigs. nsiad Yoursel! & Save 555 - FREE CATALOO. The
Prone Comparry, Depl, 501, 472 Ocostad Dive, Aadwood
Ciry, CA 92063

ETOCK MARKET INWESTMENT, Poriact Book For Begin-
rigrsl Sabs'achon Guaranteed Send 56586 o DSA
Erterpeizas, Box 1B02E-M, Inenw, CA B2T13 (3900 Parkvigw
92715

BORROW §1,000—5$5000,000. Dithcull loans amanged.
Parsonal, business, werfure capital REBEARCH
UMLIMITED, #300. Dayton, Washington S60028.

BORROW 525000 Witout lntwest, Crodit Cangs, Box
SPEPM, Norwals, Connecticul EB5E-006E

BORROW §100-5100,000! Instent Faply! Mo Co-sigreral
Fush  Stwmped Ervelops!  Financiel,  Box 548701,
Richardson, Tx 75080

BORROW by Mail! $500,00-550,000.00 Mo collaters!, Bad
cradit, Mo probiem?lt Wite: GELCO Financal Servces, Box
SAF03A, Indwnapolie, IN 46234

SAFETY TAGS Glow™ Dy Mighl Tie On Bises, Gales,
Boats, Cam, Ideniibcaton, Emagancass. Mary Lses. § = 2147
‘Waathameoo! Mylon. Send Today 52 00. Box 278, Stonsham,
Mats 02180

PHOTO idanlifeaton Cards. AN States, Guararised, Agpl-
cabon 25¢. Aoyal, Box 68031 SealBe, WA 98188

WANTED MISCELLAMEOUS

WORKING PERSONS QUIDE, Aftain Frnancial indepen-
dence Withou! Girmeucks, Bookled, §1.00. “Commhouss,”
PO Bax 81, Sidomy, Dhic 45388

SPECIAL SERVICES

INFORMATION On  anything. Fergudan  Fadssdrch
Specalists, 50-15 Woodside, Woodaide, New Yok 11377,

LET — (8200 coupon reduncable with firg! order], HE
WAPPEL, POPULAR MECHANICS, DEPT. P, M WEST
57TTH 5T, NEW YORK, WY 10019

BUSINESS and PRIVATE RESEARCH on alimost ary lop-
. Comgratmnsive Resamch, ing, 3701-CW. 15h, Sulle 288,
Plare, Toxas TS0TS

BETTER HEALTH
WILLARD WATER, Seon on 80 Minuies. Send Sell-

0N GENERATORS, information 38 PG, Book. Facts and
Tests, Whare-To-Buy, FREE Book CHC, 3353 N, Southpord,
Suite 143-C, Chicago, IL E0ETI

QUINT Smoing, Faad vy oo, Send §1.00 and Stamped
Envedops o 2535 Inwoid Cocle, Wichits, Kansas 57228

HERPES, Sand 35.00 lof name of lankasiic it medication

| hound afer 40 yvaars sullenng. 1781 El Cajon Lane, Ramona,
Ca bapas

DISCOUNTE 45 Megonirers. DuiTraps, OGrolibesd
Climatologis, 3045-P Troy, Chicago, BOG18

GOLD, Saver, Platinum, Mercury, Tantalum wanted. Ores
sssEyed Free orculer. Whoksale Termmal, P.O. Box 187,
Morscod, kA (2062

FREE appiication . . - For FAST . . . corficental signaturs
mrc-rpmn P.0). Box 738, Buftuo, MO 55622

MASTERCARDY Viea By Mall' Writel Credit-PMSEZ. Box
2268, Sandusicy, OH 44870

PERSOMAL

LEAVING MOMET Fapcr lells how 1 Fgune oosts, swoud
trouble. $3 05 Kery . Pubishirg Divisicn, DFSS 45th
orthaast, Sealte, WA BE115

BIBLE Questions answersd. Stamped snwelope. Bylon,
17187 Benber, Detroit. Michigan 48319

COLLEGE DEGREES 8Y SPECIAL EVALUATION of
EXISTING Credits 4 Job Experence. Fast. (614) 883-1731,
Wirte: Box 13181-T5, Colmbys, Ofio 43213,

FiMAMCE YOUR DREAMS with Governmant and Founda-
fon Grants, Details $1.00, TOU-PMS, 422 PCH, Hermosa
Beach, Caltomia 90254

SCRAP BILVER CONTACTS, FORKLEFT COWTACTS,
Sdvar Solded, Steding, Dokl Plalsd. Foben Lesrcsak, #53
Whyrite 5., Elizabain, MJ 07202

AYDID TEMSION, EARLY AGING, ILLNESS, Free Infor-
matign, ‘Walness, Departmont P-1, Swgatsburg, MY 10974,
Hurry*

OVERSTRESSED? RELAMATION CASBETTES. §10.00
MO — Semuh Aelaeabon Regd.. Box &2 Stabon Victora
Westmount. Qusbec Canada. H3Z 2v4

BUYING: Catide. Moly, Stellits, Tamaum, Tungelsn
Walke: MataBurgecal, Conguemare, 14300 llena, Datroa. Mich
SEAR, 13834014700

HIGHEST PRICES PAID FOR OLD, PANTINGS. Armibrus-
tor, 1318 Fargo, Chicago, Mirols S0B2E, (3185 T3 T4
FOR SALE-MISCELLANEOUS

SWISS TYPE AAMY KNIFE $R05. Fosell Gff Galieny,
Depl PMW, Flussall, Incis BO0TS

HEARING AIDS

HUGE BAYINGS Eimnale deaisd man-ups Frea Tnal
Pockiond

Batbaries YWnolegala. Teoma aranped. Lioyds-PAC,
linpis £1104

DVORCET Don1 Losel LAerature, Afomeys. WMENS
RIGHTS ASSOCIATION, 1898, Forest Lake, MN BEO2E.
[hlc]

VA Or Magtercard without Credit Chack. Request Cand

Detalls. Resmdon Company, Dept. C, Box 9667, Chafanooga,
™ 37412

FREE HEAMING AID CATALOG - Save 12 by mad Wrile
“MorwySavers”, 3530-PuS, Langdon, Sepuhede, Califormes
91343 Hﬂ'rmuln Caaliforrsa,

BAVE Hafl by Buying Heasing Aids Direct. Mormh Trial. Fea
Compary inc., Box 364, Bricfeport, Ohio 47512

FREE Hearing Ald Catalag Muge Savngs. Mo Salesman
Wil Call Try Bafers You Buyl FAhodes, Depl 132.W,
Brockpor, IL 2910

TOBACCO

EBBLE mada sasy. 3 lapas 38 .85 Felowship, A6, Box 37,
Bowang Graen. KY 42101

BORAOW By Madl Free Dwlailn’ MBG-PMSEE Box 2208,
Sandusky. OH 44870

FREE, 100 PPE CLEANERS. Smokers Survey: 5. A K
Impoets. Box 1203, Ponbac, Mich, 48058

FOR THE HOME

BUTCHER BLOCH, KITCHEM TABLE. Buid fhis old-time
choppeng bicos ior your hame, Pholooogy of plans avallabie lor
§1.25 Send order ino; POPULAR MECHAMICE, Degl. PMWCS,
Bow 1014, Radio City Staton, Mew Yok, NY 10101

START YOUR OWN ELEVATOR MAINTEMAMCE CO.
Elsmentary siar up manual. Addbonal manuals in sequence.
Gord $15.00 + 52.00 posiege & handing for fesd manual o;
Whesingar Co, PO, Box 8637, Pitsburgh, PA 15236 NO
CASH,

SAVE MOMEY. Fopar your own unch fime clocks and
Systeen will ciocks. Detads §1.00. Summid Dersgn Sncdustie,
Inc. PO Box 381, Croton, NY 10502

RAEFRIGERATON TUME-UP THAT CUTS OPERATING
COSTE, Remamber a reingersion in pood conamon nuni kes
and saves dollars. Frolocopy ©f Afticle available for §1.00.
Send order fo; Popular Mechanics, Dept. PMCS, Box 1014,
Ancio City Station, Mew York, 3 10101

OARDENIMNG & LAWN CARE

IMPROVE Your Lawns, Gardens $3 25 Ron Codiss, AD2-3,
Rochasier, Yermont DSTET

LEARN Gardanng snd af horrss. Frea booklet
Lidgtime Caresr Sohools, Dept A-988, 2251 Bamy Avenus,
Los Angaies, Calilomia §0084

EMJOYABLEST Pipssrokng! Infarmation Fras, Samples
£2.00. Bax 5340, Hamgton, WA 23887

REMAILING SERVICE

DEPENDABLE Femading, Postal Shoppe, 369 Eas 900
South, Salt Lake Ciy, Ligh 84111

244  POPULAR MECHAMICS

ous T oor—$6.95 Edwands 957 Afngion Road,
Jacksorville, FL 32211

FREE - 5 sampies of choica custom blended pvpe iobacoos.
Sand §1.00 for Postage ard Handling. Joharm: Comparry, Box
AREF, Feastarsdiis, PA 16047

MOLE PROBLEMET Chaker Loop ™ trap for aafe, eflec-
e, humane eradicafion. Hend assembled, indvidually test-
. Edsy opetation. 51295, Froe brochures. Mol Cortrol-Ph,
F.0. Bx 1155, Klamazon, M 40005

HARDWOOD Garden Markers. 24 assormed sipes. 51.60

Pre-paxt. Sewdust 'n Splrrtar Shop, Box-P, HIll 5t., Ashiand,
N 0217

[Contimued on nexi page)



which the ad I8 to appear Sea Haad of Classified

HOW TO COUNT WORDS: Mame and address must be Included in counting the numbar of Words in your ad. Each

inithal or number used counts Bs 1 word: H.E.Kappal, 224 West 5Tth Streel, New York, New York 10018: 8 WORDS

Zip codes are nol counted. Phone #: 2 Words. MWMMMkmrammkt City or State count B3 1 word

aach: New Brunswick, New Jersey: 2 words. Abbreviations such as C.O0., FOB. RPM, LEA, PO, 57,

16mm are counded &3 1 word, {P.O.Box 302 counted as 3 words) Webstars Internanonal nabricged Dicticnary

will be used as our authority tor gpeliing, compound words, Hypheanations, abbrevixions, eic. Please maka checks
MECHANICS,

Popular Mechanics

DEADLIME FOR ADS: Ek:wlndPmmmmb-mbyhsmdwulmznaprwadmmmrmmmam
Saction.

224 West §7th Street, New Y.
Classified Advertising Dept. (21

N.Y. 10019  Ordar
} 262-482% Form

Only $52.50 for 10 word minimun

$5.25 sach additional word

BOLD FACE CAPS add
$1 per word

(Flrst Wiowd: Mo Charges For Bold Face)

payable ko POPULAR

Remittance of § is enclosad o cover ingertions{s) in the issuBis), Classification
L] 2 a 4
5 ] 7 ]
] T W T
] 7] T T
17 18 [T 20
] 7] 3] ™
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o ] 1] 1] =

YOUR NAME PHONME:

{PLEASE PRINT)

FIAM (MAME IN AD)

YOUR ADDRESS

ciry STATE zZIP

DATE: YOUR SIGHNATURE

{PLEASE PRINT OR TYPE COPY & FOR ADDITIONAL WORDS ATTACH SEFARATE SHEET)

QARDENING & LAWN CARE

MOST uraqua lawn ard garden sprinkler éver! Sa Daxe i
hard B3 Deblbave. Free oolaids o 34.55 phi 75¢ Shipping
Sprinkder. P.O. Box 817P, Mankato, M 56001

FLOWERS, PLANTS &k NURSERY
SUPPLIES

PROFESSIOMAL TECHMIQUES and EXPERT ADVICE jox
QOO0 PLANT CARE. Now on cossetie lapal Author has 28
yhirs nursery exporwoce. Serd $12.00 and sddness ©
Marvin L. Fester, 8254 Firgiowes Aoad, Theodors, Alabama
BESET

RECIPES, COOKING, ETC.

MEXICAN Food, 263 Extraoedinary Pecipes. And Antojitos,
FAompogs. Spansh Writhen 510 00, Bofargs, Morslos 1308 C..
Opxpcs, Mo BA000

CHILE recips, penuimely orginal. $2.00 b
Rutrie's Chile, P.O. Box 56, Homar, LA T1040

ARESISTIBLE Crocolals Cheessecaks FRecpe, 5200,
Brooksice, Box 430046, Chicmgo, 0641

DELICIOUS MES Caution! Donl Oversat. 52.00. SASE.
Marcin. Route 5, Box 1000, Marshield, Wi 53449

5 PRIZE Wning Main Dsn Casssrolea 5395 Bdia
Ertpeprises, Box 5, Mason. Ohia #5040

TUCCHINI RECIPE, Mew, Deicious. EASE §1.00. F.0. Ban
1792, Wamen, MI 45080

BOURDOQUGH, 10 Essy Mouthwelonng Fecpas, 52.00
SASE M. Sowdpugh, 247 Fairwsy Drive, Asteealis, MNC
2E805

AWARD Winning Cheasecase Recips, §1.00. Sandhof,
516 Brovard, Lynchiwrg, Vieging 24501

BEERA LOYERS — Brew your own. Dalicious! lnaspansss|
Free Catalop Beer Gesr. Box 250830, Lansing, Michigan
40905

FREE Encyciopadim Weemakng Beemaing Supphies.
Equipmant, ngrectients. Send 51.00 shipping, handing
Wyroa, Box PMT488, Fochestar, WY 14615

“ALL ABOUT BEER." 16 Page Mewspaper, Send $1,00,
Wine Baer Catsiog Fermenters Celler, B933-B Daneby.
Indisnapois, indana 46220

AT LAST: & Uincue, Temesaing Cookbook wih delicious
mcipba oM busy phopl BOMEs our Sounlry. 3588 U0
Erdeprises, Box B36-A, Grand Havan, Wi 40417

WORKING MOTHERS . .. SAVE PRECIOUS TIME, Cock:
book has 50 Dalicious Fecipes prepared inundar 1 kour, Fush
405 JoenCa, Dept 148, 5 Egelow fAvanus, Enfedls, CT
OE0E2

COOMLESS 880 SAUCE RECIPE $1.00—SASE.
DUANE, P.0. Box 37396, Frdley. MM 55437

BEST Bawl! Stroganof! SECRET Reope! — S0 — JCL,
Box C, Flad Rock, N.C. 28731

CORN BREAD SURPRISE! DELICIOUS Racipe, §100
Box 996, Crockef], Toas 75825

30 ECONOMICAL Menl Rocoes - 5150, W Shoilnwarth,
Bow 8532, Michigan Clty, IN 46360

ORIGIMAL SOUTH PHILADELPHIA, ITALIAN Gafc
Bowaed Fpcipe. 5200 Tamm's, 300 Porter 51, Phadadedahia,
PA 19148

AUTHENTIC ENGLISH RECIPES, Yorkshire-Pudding,
Lancashire Hot-Pol sic. Send 8500 ke 25 “Recpes,” B3
Ontawrwy Ave., Barrie, Otario LdM 241

THREE Racipes, Gowmat Debight! E2.00. Colan, 143-14
S6th Road. Fiushing, Mew Yok 11355

FASTA Lovers| 20 supat recipes. 53.00. Pasta, 634 5o
‘Wilkarns- P, Darver, D0 BE20S

MEXICAN Food Recipss South Tewas Style $3.00. JJ
Emterprisss, PO Box 34332, San Anlonio, Texas THZI3

50 BCAUMPTIOUS DESSERTE! Danngly Delicious! Crder
Bookkel. Companys Comng. 5400 Radesco, Box 78594,
Walpmazoo, M1 A0

IRESH BREAD Recipes. Bookiel §3.00, LvM, P.O. Bax 807,
Larchmant, Mew York 10538

[EASY Delicipus Mexican Food Recipes. § for $3.00, PO Box
18914, Austin, Texas TOT4S

“lﬂlllﬂﬂl IIEH“KIHGI ETC.

WINEMAKING-BEERMANING-GASOHOL. Froe Supply
Catslog Yess Equpment Cominental, Box BROVE-PM,
Irdignapaedis, ird. SENGH

MAKE GUALITY BEER, Wine, Froe calakog. Yilage Sion,
Box C-51PM. Wasipor. MA 02790

"WINEMAKING Sirgliled” pius dandekon recips. $3.00
WIMES, Biow 1165, Bloomiled, New Jorsey 07003

FREE BEERMAXING BOOK Pus Catalog. Fines! Eguip-
manl, ingrechents. Fuly Guararesd. 5P, Boa T84-M, Chapsl
Hill, MC 27814

MOONSHINE MAKING, Whisioey, Gin, Vodca, Alofuel
Maneal”, 200, 5133 Faxhill, Praadeiphis, PA

101203165
WORLDE lines! wines made sasdy a1 home. Comgléls
Instructions A Redpes 3500 OWL Publithing, 1559 Figrehes,
Slory, 44224
WINEMAKERSBREWER'S Catalep! Beginner Kits'Ad-
varced Material, Lowest Prces, AAIING GRAPES, 1117
AS, South 46t Sireat, Philsdeiphia, PA 19143
BEERMAKERS! Free Specaksl Catalog
William =, Box 461 M. Cakland, Califoma B4804
WINE Chiller 2295 P/H $1.50 Fitche D Branner, S48
Howland, Ponbiac, M| 48053, Mich Res. #0% Tex

Tewaiafior,

BURGLAR ALARMS & HOME
PROTECTION

WINEMAKERS-Bearmukers. Free (it calmog of
supfies. Semplex, Box 12276A Minneajols, Mennesols
554120278

WINEMAKERS-BEERMAKERS - Froe Catalog— Fast
Sarvite—Large Sslaction: Krna, Bon TES0-L, Indispendencs,
isacur G4053.

WINEMAKERS-BEERMAKERS Frosh Siocks, Fast Saor.
wice, Free Cataiog. O0'Bren's, Box 24 0, Wayns, (L 60704

BEERMAKING SUPPLIES —Quaity Selection, Free Price
Lint. Brew It Yourssll, Box 121, Freeport, 1L 81032

BEEARLOVERS! Brew Amancan and Eurcpesn beer, Com.
plets kits, Equipmant, Supplivs, FREE details, Dumrg imports
Ing,, Departmant PM, P.0. Box C-500, Hershey, PA. 17033

BURGLAR Alarm Decals Protect Home, Congg, Campar
553 1038, Sacurty, Box 25384, Woburm, MA, 01888

AUSH - FREE - Sava You & Your Famibes Lite. Infcematon
On SMONE DETECTORS. 601 'W. 3rd 5¢. Fulom, NY
130G

FINEST Equpment! Savel FREE CATALOG! AAS, 184-8
Oumoor Rosd. Birmingham, AL 209

AMATING SECURTY PROTECTION, Burglary. Fire,
Pape. informaton. ABW, Bext 6118-P5. Chicago, IL 80580-
6118
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My namne s Tom Risch. Tm 28 years old, own my
own home, a 22 ft. silbeat and an antique Mor-

Gan Spofts car. lnmpnuemeﬂmml‘m
Ihl perscn  responsble for “'re-inventing” the
chimney sweep business — as ['E shortly explain.

Dion't get me wrong I'm no gentus. You could
have stumnbled into this as easily as [ did And my

ing work — and a lot more money than you're
eaming rnow.
A dead-end road

When | got oul of school, | thought | had #
mado, | loafod around that firt curmnmer, then
werit io work for a house painter. But | didn’t like
the boss breathing down my neck, 5o | went cul
on my oW

For the next few years | tried o make it as a
house painter and general fix-it man, | had plenty
of independence but | was going nowhere fast

One day in 1973 | found mysel in a lady's attie
fixding her chimney. An cid top hat was lying on a
m*.mlmtmwdmdmﬂmm

song from Mary Popping — "Chim-chiminey,
Dﬁh—dﬁmwﬂth&-rhhduma&umh
a8 hacky as hudky om be . .

wmmdmmdmmmn
h@mnmmmrdmm

No Sweep in touwn

Let me show you how to make
more money than you ever

thought possible as a

professional Chimney Sweep

Read my story, if you like the idea of eaming $150

v ok

per day part time, $700 or more weekly in a business

ofyour own . ..

takes and wrong mowves — mostly because no-
body was around 1o help me get started right. |
realized | needed bener toclks. It ook many
months of hard searching to find the right
equipment. | designed and bult my own
vacuum system — the first ancestor of the
amazing SootSweeper' we use today
§45 for
an hour's work
My Systemn makes n A
possible to complete a
tpical chimney clean- 1
ing job in less than an
hour, My standard fes
was $40 (most Sweeps
now charge %45 o
$50) — and people

$1501 smﬂk
e Ch a
$700 or $B00 3 week, oo 1ot LS

E
5
:

And almost all of that m g for 1500
wias clear peofit, for mrﬂliﬂ
ham e do

ﬂ'mesulrymﬂemr

rmy state and the whobe US A [ realised my suc-
cess didn't have to be unique, [ had friends all over
the country wha could profit from this wonderful
opportunity. 50 | began sharing my expenences
with them through AUGUST WEST SYSTEMS®

A wide-open Beld

Since then we've helped over 5,000 men and
wormen begin new. highly profitable businesses of
their cwn as professional Sweeps Yt they've just
begqun to answer the need: there are ower 25
milion fireplaces in Amercan homes. Since 1974
woodstove ownership has leaped frorm 200,000
io over 5 miilfion, and the end's nowhere in sight
The mare the economy worsens, the higher ol
prices go. the greater the need for your senvices.
... But whar's it really llke o be a Chimney

?

Tocay It's a lot different than many folks imag-
ire. First, with The Augus West Systern you cdean
st chirmneys from below instead of on the roof,

Your deaning took are brushes attached 1o our |

exclusive Flexd-Rods® thal ket you do a quick but
thorough job. The dust from the insfan-

toneously disappears into the SootSwesper - — —

stead of seeping into your hings or all over your
CUSomer's Mg,

1§ you're ambitious and a good planmer, you can
easily clear $150 a day, maybe a lot more. You
can work full-ime, or start part time while you
kirep your cumrent job untll your few business is
firmiy established

| want to be straight with vou: chimney cleaning
1 nio laoy way o quick nches. [t's hard worly, you
do get diry, But the rewards can be great Faul
Hisloer,  real dynamo from Canden City, Mich
says “Twe aleady had plenty of $1,000.00
weeks. Now ['m shooting for & $1,000.00 day!™

answers D your questions a8 your business grows,

But pou ane the boss. You can work as mary or
as few hours a5 wou want. You'll enjoy wearing a
top hat (and the response it inspires). You'll e
the fecling of lnowing you ane performing a
needed service. Here's what lsaac Wtts of Madi-
som, Va recenthy wrole us

“"Every job s different — o new challenge.
When I corme throwgh the door in my top hat | gt
first-cloes treatment — i's not llke being o plumber
or repairman. And | know my work i soving these
folks from dangerous chimney fires. if's work pou
con boke pride in”

sk for free prool

Find out mare about the high eamings polential
and other wonderful benefits You can enjoy as a
professional  Chimney Sweep, Just call me
TOLL-FREE at S00-243-5166 and ask for ex-
tension 214, Or mall the coupon below. 'l rush
you a detailed INFORMATION KIT with the com-
plete August West Story. Call or write inday!

YES, send me your FREE INFORMATION KIT |
telling me how o make up to $150 or more per |
day as a professonal Chimney Sweep.

MName

Acidress
Stnte

L

A tWest
S Inc.

Box 603 - Dept. 2104
Westport, CT 06881

Toll Free 800-243-5166 |
ask for extension 214 |

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

' :
I” i l P - —-

3 k| i =

J_».#__f / ST ?:.

% - A et

N
ok .
"

iy B RS AR
'I"I.:}' ' *" " - iV .-i R ‘I
- :F; ‘Ha |:"_ I %




Many happy
returns.
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“The Best In The House’,

i ¥ears O Empartest in Bolile from Canada by Hiszim Walker Importers lnc. Detroil, Mich. 868 Proof. Blended Canadien Whisky: ©19482




