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PUTTING YOU
IN THE RED,
THINK PINK.

It you haven't added an extra layer of Owens-Coming’s pink {(f77=%
Fiberglas* Insulation up in your attic in the last five years '

you probably should D «,_\; ¢
Estimates are that fully half the houses in America \ < e
are underinsulated for todays high fuel bills. Not to W 4y "N

mention tomorrows!
Check other spols around your
house, foo. Under floorsinunheated  fig

garages and crawl spaces. Walls ex- R,__
posed to cold or heat

Then put your house in
the pink—with Americas
best-selling insulation e O
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THETO_YOTA 4—WHEEL.. speed transfer case, for the right gear in

any terrain. Free-wheeling locking front
DRIVE TRUCK huybs, And a fully transistorized ignition
THE CLASS ACT IN system, so “"class” starts on time! =
( Whether you choose a Standard Bed or
RUGGED 4x4s. the Long Bed, you get a truck that'll camry
The Toyota 4-Wheel-Drive Truck has 1,100 pounds of payload.
“class” written all over it! Under it, too. Inside, the Toyota 4-Wheel-Drive

In fact, this 4X4 is built right, everywhere  Sport Truck is a class act from door to door.
you look. With bucket seats. AM/FM/MPX stereo

Under the hood, a big 24 liter 4- radio. Oil pressure and voltmeter gauges.
cylinder engine sl & : Even cut pile carpeting. And you can
is standard e 3 i s oyl

. e order power steering and
equipment. With IR R RN e | L A - air conditioning if
enough power < ey g, : gng¢5=-?? & ' Z=you want 'em.
tOgetyou to iyl S BB 7 L\ - The Toyota 4-Wheel-
the front of the  h R Sl R i s Drive Sport Truck.

class—and keep © < % Ithas “class”
you there. 2 71w § written all over
The Toyota .- - <. 7 it. Because it
4-Wheel-Drive 7 S 14 has “Toyota”
Sport Truck has . §#* =/ written across
lots of other classy " i the tailgate!

features too. Like .
a 5-speed overdrive §
transmission. A 2-
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When there's no
room foran
ordinarytool.

Cut Bolts

Do It easier and laster with Dremel. The
MD!O—IDGI does projects that usad fo take many
hours In a fraction of the time. Home repair proj-
s become easler and more enjoyable. Variable
ol speed control {5,000 to 28,000) RPM lets you dial the
& =" speed fofitthe job. Comes with a useful assorment of
accessorles. The Dremel Moto-dool —buy it wherever fine
power 1ools are sold. Dremel, Div. of Emerson Electrc Co.,
491 5-21st 5t Racine, Wisconsin 534046-9989.

THE DREMEL
MOTO-TOOL
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For Maximum Mileage, Performance and Engine Life

Tufoil the World’s
Best Engine Lubricant

A Revolution in Engine Lubrication

TUFOIL, the super lubricant concen-
trate, introduces a new and highly
advanced standard in engine lubrication.

A technological breakthrough, TUFOQIL®
(pronounced tough-oil) is the only patented*
and proven successful combination of oll
and microminiature particles of PTFE.
Commonly known as Teflon® or Fluon®
PTFE is the slipperiest substance known.

Tufoil Makes Oil Alone Obsolete

Coating all moving parts of your engine
with a film of PTFE, TUFOIL® minimizes hi- ’
friction and metal-to-metal contact well e
beyond the capabilities of premium, syn- =
thetic, graphite or any type of motor oil. [ >

Just a few ounces of TUFOIL® added to "'ﬁ-;,' i u 0’
your favorite motor oil is better at reducing e
wear, increasing power, improving fuel e for ENGINEQ
economy and enhancing overall performance + Better Milougy
than any engine lubricant you can buy. i Dot Perio
Much better! oo

Satisfaction Guaranteed orYour Money Back

At a manufacturers suggested list price
of $12.95, a little TUFOQIL® goes a long
way and pays for itself many times over.
Used as directed, with TUFOIL® your car
will run better and last longer on less fuel!
Next time you change your oil, really
change it! Add TUFOIL®

LB 8 W

LOOK FOR TUFOIL® WHERE YOU BUY AUTOMOTIVE SUPPLIES,
SPECIAL OFFER TO PM READERS. To order, return this Coupon with vour check or money order for 59,99 per
8 oz botte {incledes shipping). Allow approximately 3 weeks for delivery. For further info return this
coupon with  self-addressed stamped envelope or call us 81 (617} B77-3060. Dealer inquiries Invited.

Tufoll® One of a Complete Line of = ] FLOTECH INC. 801 Water Street, Framingham, MA 01701

e i i)

Revolutionary Lubricants For Every

Consumer and Industrial Need Name

T Ly Address

Tation® s Rag TV of Dubont City State Zip

Flston® ix Rag T of IC1 Amaricas
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LETTERS
TO THE EDITOR

Looks good In PM, too
I was intrigued by your article
Edwards Air Force Base: It Sure
Looks Good From the Air (page 83,
Oct. "81). I thought it had remark-
able photography and showed in-
depth research. | congratulate you
on your thoroughness. This is the
kind of article that keeps me reading
FM.
KEN HOUSER
MOUNT VERNON, [0WA

Be kind to bike riders

Your article Oh, to Be a Traffic Cop
for a Day! (page 96, Sept. '81) was
delightful, Author Wade Hoyt cor-
rectly identified many dangerous
and inconsiderate driving habits. [
especlally appreciated his chastise-
ment of motorists who overtake and
pass bike riders when it iz un=zafe to
do so0,

However, some of Hoyt's advice
may lead motorists to expect cyelists
to endanger their own safety. He
says: “A short, friendly toot of the
horn will get most bikers to move
over onto the shoulder.” Usually,
though, the shoulder is in poor con-
dition, with broken glass, loose
stones, oil slicks and other hazards,
A cyelist could risk a spill by going
off the road.

Even though it may be frustrating
to wait a few seconds for a safe
moment to pass a bicyele, motorists
should welcome the cyclist’s pres-
ence on the road. Studies show that
five to six times more people can use
the road when they're on bicyclea
than when they're in cars. This
meansa lesa congestion, noise and
pollution for all road users.

JOHN SCHUBERT
BICYCLING MAGAZINE
EMMAUS, PA.

The long and short of it
In your article § Shop 'Tools' You
Can Make for Yourself (page 51, May
'81), you suggest lengthening a vise
handlein order to get more leverage.
Tools are designed to withstand cer-
tain maximum leads. Increasing the
torque could strip the screw threads
or damage the frame. If you need
more squeeze, buy a larger vise.
MARK 5. SIBILLE
LAFAYETTE, LA.

Its true that some tools, such as
wrenches, shouwld not be overtaxed by
adding extension handles. But in the
case of a vise, handle length is often

determined by such practical consia.
eratiorns ag the size of the carion the
tool comes in, Lengthening the han-
dle—iwithin reasonable limits—can
increase torque without straining the
Jaivs.

PM's versatile workbench

Enclosed is a picture {(below) of my
wife doing some stained-glass work
on her new workbench that 1 built
from your plars (A Master Crafts-
man's Workberch, page 112, Nov.

PM's master craftsman workbench, as bulit
by reader Richard Shafer for Mrs. Shafer.

'80). The design is versatile and well

thought out.
RICHARD H. SHAFER, M.D,
ALEXANDRIA, IND,

We're glad to hear it. For others
who may be interested, photocopies of
the article, which also includes plana
Jor a junior-gize version for young
eraflemen, are avatlable for 21.50
Sfrom Popular Mechanics, Box 1014,
Radie City Station, New York, N.Y.
1o1al,

Well, yes and no

In your article Saturday Mechanic
Looks at the '82 Chryslers {page 130,
Oct. '81), you say the plastic rack-
and-pinion mechanism used in the
rear-window lifter “does not need
any lubrieation.”

It's true that the rack gear is
made of flexible Delrin plastic, but I
disagree with the statement that it
doesn’'t need lubrication. A high-
pressure grease is applied between
the Delrin rack and the T-shaped

steel track it rides on. The grease is

operational between —=20° and 180°

F., reduces friction and lowers the

effects of moisture, particularly at
cold temperatures.

DAVID H. FPAREA

FRODUCT DEVELOPMENT ENGINEER

CHRYSLER CORP.

PONTIAC, MICH.

Goad point. We were referring to
the fact that the mechanism does not
require owner gervicing; lack of
space prevented us from explaining
that it does receive lubrication af the
time of installation.

Do your own l-ndmplng?

This is to voice strong objection to
your article You Can Be Your Oun
Landsecape Architect (page 92, Aug.
"B1).

To suggest to your readers that
just by purchasing “a dollar's worth
of paper,” taking a few measure-
ments and tracing a few drawings
they would be competent and knowl-
edgpeable enough to perform the
work of a trained, professional land-
scape architect is ludicrously mis-
guiding.

Landscape architects are profes-
gionals who have studied landscape
design, drafting, architecture, sur-
veying, planning, construction, en-
gineering, horticulture, botany, ge-
ology, hydrology, agronomy, meteo-
rology and the natural, behavioral
and social sciences.

As you can see, there is more to
know about the placement of trees,
for example, than to “aveid planting
a tree under a telephone wire or in
front of a window.” To infer that
landzcape architecture can be easily
performed without formal education
and training is a serious misrepre-
zentation,

EDWARD H. ABLE JR.
EXECUTIVE DIRECTOR
AMERICAN SOCIETY

OF LANDSCAPE ARCHITECTS
WASHINGTON, D.C.

We appreciate the eriticism and
agree that no single magazine article
can pretend to offer a full course in
landscaping, What we showed was a
simple method of making a yard plan
to aid the homeowner in plotting
exigting and future features, Such a
plan can be a valuable tool for deter-
mining problems and needs—re-
gardless of who does the actual
work, [
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Moonlight

Your Way to
$50 Grand a Year

If you knew about a job you could
do in your spare time — work about
9 hours a week — and pocket an ex-
tra $400, would you be interested?

If your answer is "*Yes'' — here's
the ““‘moonlight” opportunity you've
been waiting for!

It’s a business you start yourself,
part time, with an invesiment of
under $2,000. Work evenings and
weekends tll you've built up 10 the
poinl where vou're making more
part time than your regular job pays.

Then you'll be ready to make your
big move Lo an independent business
— and an annual income thal can
rapidly reach $50,000 or more!

If you have trouble believing that's
possible, we'd like to send you a
record made by people who are carn-
ing that much right now — as in-
dependent chimney sweeps using the
August Wesl System.

Hear for yoursell from John
Moszulski, whoe made $2600 in 18
days in one month — Mo Simonson,
who says "*We're making ‘2 Grand' a
Week'"" — Dave Richison saying
**_ . .the fourth quarter I think | did
£24,000"" — and Fran Watts, whose
husband Isaac cleans 8§ to 10
chimneys a day at $45 a chimney dur-
ing the busy season.

More Sweeps Needed — Now!

With an income potential like that,
you may be thinking, this field must
be full already — too late for
newcomers like me.

Wrong.

Woodstove sales are booming.
More and more people are firing up
their home Ffireplaces, 25 wmillion
chimneys all across the country need

o,

| Mall ta:

cleaning, most of them every year.
And there are only about 5,000
chimney sweeps outl there to clean
them!

A Dirty Chimney = Disaster!

Why should anyone pay $45 to
have a chimney swept?

[na word — safelv!

You see, wood smoke contains
two potentially dangerous
substances, creosote and soot, which
it deposits on the inside of the
chimney, The more wood you burn,
the more creosote and soot build up
in your chimney. And creosote is a
highly flammable substance.
Without regular cleaning, it's just a
matter of ime before a stray spark
ignites it, and that dull, flaky coating
on the inside of the flue turns into a
raging inferno that sounds for all the
world like a rocket ship taking off in-
side your fireplace.

As a professional chimney sweep,
you'll be offering a fire prevention
service — peace-of-mind insurance
for the homeowner who wanis to
know his chimney — and his home
— isn't going (o go up in flames.

e

A Real Bootstrap Business

Is it hard to become a chimney
sweep? Not with The August West
Sysiem.

We supply you with everything
you need [0 make a success oul of
your new enterprise — from the
finest in chimney sweeping equip-
menl {our SootSweeper is the only
power vac specifically dezigned for
cleaning chimneys) to an instruc-
tional program that includes a com-
plete self-teaching training program,
telephone troubleshooting and free
optional on-the-job training — to the
kind of follow-up information that
will make you not just a chimney
sweep, but your community's resi-
dent expert on wood heat and
chimney safety.

Want to know more?

I'd like 1o send you complete infor-
mation on how you can become an in-
dependent chimney sweep using the
August West System. Call me TOLL-
FREE or mail the coupon below
today . . . and start moonlighting your
way Lo 50 GRAND A YEAR!

CALL ME TOLL-FREE RIGHT NOW!

800-243-5166 ask for extension 210 ]
J 3 and find out how to
Tom Risch, Presicert MOONIIght Your Way to Success!

$50 Grand a Year sounds good 1o mal Sand me complete information on how | can

moonlight my way lo success as a Prolesslonal Chimney Sweep!

Name

Address

City/Stata/Zip

| August West Systems, Inc.

Box 603, Dept. 21PO, Westport, Ct. 06880

Aungust West |

N



SCIENCE WORLDWIDE

Playing by ear

When the Dallas Bandits edged the
Albuquerque True Sights in the last
inning of the World Series, the losers
might well have complained that the
baseball was “loaded.” And loaded it
was—with  electronic
equipment that caused
the standard-size soft-
ball to beep. But neither
side complained, be-
cause the players on
both teams were blind
and all of them depend-
ed upon the “beep ball™
te help them hit and
field in the Sixth Annu-
al Beep Ball World Se-
ries for blind players.

The modified softhall
game iz played nation-
wide on teams spon-
zored by the Telephone
Pioneers of America, a
telecommunications in-
dustry fraternal organi-
zation. Each team has five players
whn field and hit for =iz innings.
There's no second basze in beep
ball.

The ball, invented in 1964 by a Bell
System engineer, iz assembled at
Western Electric's Merrimack Val-
ley Works in North Andover, Mass.,
by retired phone company employ-
ees, They assemble 1,700 softballs a
year by drilling holes about 3 inches
deep and 2 inches in diameter, then
inserting tiny printed wiring boards
and other equipment, including a
rechargeable battery.

Then the ball cover is stitched
back together and sent off to Pioneer
chapters. Generally, the electronic
guts outlive the softballs. The equip-
ment can be removed and inserted
into a new bhall.

How durable are the electronica?
Says Western Electric's Tippy
O'Connell, "We've thrown the mod-
ules themselves against the wall
and they kept right on beeping.”

Milk it for all it's worth
Cornell University researchers are
administering daily doses of syn-
thetic growth hormone to dairy
cows, following a zeries of successful
experiments using natural growth
hormone to stimulate milk produc-
tion. The two-year project resulted
in impressive increases in milk pro-
duection,

The test animals—which normal-
Iy produce 70 to 100 pounds of milk a
day—yielded up to 15 percent more

2 -_‘-— i _f.-:-1.‘- ' -:-I' _'t;"'-:l
& il U VR | 5!.1.__

Bilind player tags beeping base as he heads toward home, in inset, George Burleon, retired

Western Electric employes, Inseris a beeper info a softball. Resull: a beep bail

milk in early stages of their lacta-
tion and up to 40 percent above nor-
mal in the late stages.

A Cornell spokesman said there
was no adverse reaction noted in
any of the experiments, and pro-
claimed the injections safe for ani-
mals. He also noted that someone
must find a process to mass-produce
the hormone if the research is to
result in regular use of the hormone
at dairy farms.

Atom eaters are coming

It sounds like something out of an
old sci-fi thriller, but it's on the
verge of becoming a reality: a metal-
loving Mingus that cleans up nuelear
waste water,

Using a dried, pulverized form of
the fungus rhizopus arrhizus, re-
searchers of MeGill University in
Montreal have found that the bio-
mass will absorb 20 percent of its
own mass in heavy metals, such as
uranium and therium. This powder,
placed in the discharge water of a
nuclear powerplant, could filter out
atomic waste, returning clean water
to its source, The researchers can't
say what to do with the waste-per-
meated fungus after the cleanup,
but the nuelear discharge would be
contained in a much smaller volume

than had ever been possible before.

And, says McGill biochemist RJ.
Neufeld, the fungi may some day be
used to leach uranium out of mineral
deposits that couldn’t otherwise be
mined profitably,

Hot news from Stanford

Medieval alchemists couldn't do it.
Industrial Hevolutionist forgers
were mystified. Even British physi-
cist Michael Faraday failed to do it.
But Oleg D. Sherby and Jeffrey Wad-
sworth—working at the Stanford
University Dept. of Materials Sei-
ence Engineering—have stumbled
across the seeret of making Damas-
cus steel. The lependary metal, first
encountered by Crusaders entering
Damascus in the Middle Ages, was
considered the best in the world for
making swords.

Sherby and his co-worker were
working on superplastic metal ex-
periments when they eame up with
an odd-looking steel—it had a fine
surface pattern they couldn’t dupli-
cate. Eventually, they uncovered
the ancient secret; The surface pat-
tern is formed by particles of iron
carbide, produced when the metal is
exposed to low temperatures. Previ-
ous workers applied too much heat
in the forging process, )
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going

Ever*body:s making money
selling microcom

Somehody’s
servicing

puters.
tomake money
them.

New NRI Bome-Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Compaters

Seems |ike every time you turn arund, some-
body comes ak::s,wim & mew computer for bome or
business use. Asd what's myade it all possible is the
amazing microprocessor, the tiny little chip that's
a computer (n dtsell,

Using this new technolegy, the industry
s offering compact, affordable computers
that handle things like payrolls, billing,
inventory, and other jobs for businesses of
every size, . perform household functions
incleding budgeting, environmental sys-
termis control, indexing rocipes, And thousands
of hobhyists are already owners, expériment-
ing and developing their own programa

Growing Demand
for Computer Technicians
This is only ane of the growth factors influenc-
ing the incressing opportunities for qualified com.
puter technicians. The 1.5, Department of Labar
projects over W0% increase in job openings for the

decade through 1985, Most of them mewr jobs created
by the ineg, world of the computer
Learn at Home
in Your Spare Time

NR! can train you for this exciting, rewarding
field. Train you at home to service not only mi-
erocamputers, but wond procesors and data termi-
naks, too. Train you at your convenience, with cleary
written “hite-size” lessons that vou do evenings or
weekends, without going to classes or quitting your
present job.

Your trainkng is buill around the latest model
of the world's mast popular computer |t's the amaz-
ing TRS-80™ Model 111, with capabilities and
features 1o perform a4 host of personal and busi-
ness functions, No other smal| computer has
s0 much softwase available for i, no other is used
and relied on by so many people. And it's yours
to keep for personal or business use,

| THS-B0 b8 & trademark
of the Radio Shack
division of Tendy Corp.)

—

You get plenty
ol practical experience
Using the NRI Discovery Sy
Lah® that also commes 25 part
of your course, you build and study clrouits ranging
from the simplest to the most advanced. You aralyze
and troubleshoot using the professional Backman
LCD digital multimeter vou keep to use ater in your
work, Then you use the lab and meter 1o acrually
aceess the interior of your computer. .. build spectal
circuits and write programs to contral them. You
"gee” your computer al work and demonsirate its

plower.
Become the
Complete Computer Person
You're abo trained in witing and debugging
both BASIC and advanced machine langrage pro-
prams, . gain hands-on expetence in the operation
S and applicativn of computers 10
“ business and personal fobs. You're
trained to becorme the fully
rounded, new breed of technician

wha can interface with the operational, program-
ming, and service facets of today s computers, You're
ready to take your place in Uve new electronic age.

Other nities

NRI has been giving ambitious people new
elecironic skills since 1914, Today's offerings also
include T/ Audio Video Systems servicing with
training on our exclusive compuier-programmable
25" diagnnal color TY. .. Communications Elec-
tronics for servicing and installing microwave,
broadeast, CB, radar, etc. .. and other state-of-the-
Arl Courses.

Free Catalog...Mail Card
No Salesman Will Call

Send the postage-paid cand for our W00-page
catabog showing all courses with equipment and
complete lesson plans, There's no obligation other
thean to yoursell. See how NRI can help you grow
with the most exciting and important rew Geld of
the 80s. If cand s been removed, please write o us.

NRI SCHODLS
MetGraw-Hill Continuing
j Fdiscation Center
T
' Hi . e
We'll give you tamorrow.




ONE SIZE FITS ALL.

GMG INTRODUGES THE
6.2 LITER DIESEL.

It’s not just a completely new diesel engine-but one designed exclusively for trucks. Built
to deliver the power to haul or tow truckssize loads and do a trucksize job. With such
features as five head bolts per cylinder and four-bolt main bearings.

This new 6.2 liter diesel is now available in GMC pickups, Suburbans and 4-wheel-




GMC is
a division of
General
Motors.

drive Jimmys to serve your work or pleasure needs. It not only brings you the benefit of
the traditional diesel advantage in fuel cost, but, as you can see here, GMC’s projections
for the 6.2's estimated mileage are, in themselves, quite an economy story.

2wheal-drive Pickup 4-wheel-drive Pickup dwheel-drive limmy 2-wheel-drive Suburban 4-wheel-drive Suburban
EST. EPA EST. EST. EPA EST. EST. EPA EST. EST. EPA EST. EST EPA EST
HWY. MPG HWY MPG HWY. MPG HWY MPG HYWY, MPG

31 23 29 22 28 20 30 20 26 18

| See the new diesel for full-size, light-duty GMC trucks at your GMC Truck dealer.

GMC projections of 1982 EPA Estimates. See your dealer for

actual EPA estimates. Use estimated MPG for companison. Your G M c
mileage may differ depending on speed, distance, weather.

Actual highway mileage lower, Mileage will be lower towing or

hauling a load. Estimates lower in California. Some GMC trucks

are eguipped with engines produced by other GM Divisions,

sulﬁ;glar'tes. or affiliated companies worldwide. See your GMC m
Truck dealer for details. m m m m m



AMeEe,

Where a man belongs.

Warning. The Surgeon Genetal Has Determined
That Cigarette Smaking Is Dangerous 1o Your Health

B mg "Eéi'_ 0B mg. meonne av. per cigatette by F1C method







OIL
LEAKS?

DRIVEWAY AND GARAGE
FLOOR OIL STAINS ARE
MESSY AND DOWNRIGHT
DANCEROUSIN
Thousands of car owners
have solved this problem
by using Wynn's Engine
5top-Leak

Wwynn's Engine stop-Leak
Is a special blend of
chemicals designed to
help correct external
engine oll leaks resulting
from ary or shrunken
rubber seals, gaskets,
0 rings, etc.

he ldea is still as fresh as it was

on January 11, 1802, when a PorPuLAR MECHANICS
young lowa newspaperman, Hen- e T e "
ry Haven Windsor, launched Pop-
ulaer Mechanics in Chicago. In the
beginning, it was published every
week and sold for a nickel.

In the ensuing B0 vears, Popu-
lar Mechanics has become a
household name, has gained an
audience of 6,311,000 U.5. readers
each month and has added
Spanizh and 1talian language edi-
tions in Italy, Mexico, the Carib-
bean and South America,

Happy 80th birthday, PM!

Time tested and used

PM’s first cover waa lllustration of inte-
rior of the British MNavy's first sub.

It was a great day In New York when
PM had the Great American Kit
Car Rallye (page 88, Oct. '81), The
day was made even greater for us
when the rally winner announeced
he would donate the §1,000 prize
to aid Brazilian children in Me-
morial Sloan-Kettering Cancer
Center here. William Schumer,
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Genesioc Sliveira da Costa, Brazil's dep-
uty consul, accepts rally prize check.

Speaking of rallies, we held anoth-
er just the other day. It was in cel-
ebration of personal computers,
which we've reported on now for
some 8ix or seven years—and are
doing so again
this month on
page B2,

How  would
you like to get
your hands on
a lineup from
Amdek, Apple,
Atari, Commo-
dore, Magna-
vox, Mattel, Ra-
dio Shack, Sin-
clair, Texas In-
struments and
Zenith/Heath?

president of Lafer Auto Sales,
North Hollywood, Calif., won in a
Lafer MP, imported from Brazil.
Asg stand-ins for him, Publisher
Dan Coleman and | recently had
the pleasure of giving the prize to
the Brazilian Consulate for final
presentation to the hospital.

It was really

great! PM  are personal computers here to stay? Here's a hearty yes




Get in on the PROFITS ¢

in SMALL ENGINE ﬁ;‘:..
service and repair ;.
dtart your own money :-

In just @ shorl Ume, you can be ready
L join one of the fastest growing indus-
tries in America...an industry where
gualified men are making from $10.08 fo
L15.00 per hour...and thal's just for labor.
Parts, engines and accessories add even
more o the profits.

Because the small engine industry has
grown. so quickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it nol
unusual for a good small engine man to be
three to four weeks behind In the summer
and at least a week behind in the winter,
When you see how many small engines
are in use today, il's easy to understand
why qualified men command such high
prices—8s much as $17.50 for a simple
tune-up that takes less than an hour!

ﬁ ' You get all this Professional
' enuipment with your course
—and it's Yours to KEEP!

HORSEPOWER

o

46-million amall unglnes

are in service today!

That's right—there are over forty-six
million 2-cycle and 4-cycle small engines
in service across the ULS. A, That's the
official count from the Engine Service
Assn,, and new engines are being built at
a rale of one-million per month! With
fully accredited and approved Belsaw
training, you can scon have the skill and
knowledge to make top money servicing
these engines Homenwners and bisi-
nessmen will seek you out and pay you
well to service and repair their lawn-
mowers, tillers, edgers, power rakes,
garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles, gencralors, snow-
blowers, paint spravers...the st is al-
most endless.

No experience necessary.

You don't have to be a "born mechanic”
or need prior experience, If you can read,
you -can master this profitable trade right
at home, in your sparetime, withouol miss-
ing a single pavcheck. Lessons are fully
illustrated — o clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE

| BT

BWKLET'

Cashinonthe
huge demand for
small engine repair.

Work part time, full time

% right at home - we help you
every step of the way.

- ﬂ"'q'

makmg business!

You receive trade secrets

and business plans

We puide you every step of the way,
including tested and proven instructions
on how 10 get business, what 1o charge,
how to get free advertising, where 1o get
supplics whalesale, .. all the “tricks of
the trade”. .. all the inside facts you need
to assure success right from the star.

Increasad Incoma
“Pve hod abour
8 wears experi-
EACE FEPAITing
smafl engines. ..
bui repairs were
onlyminer . . in-
til 1 started the
Belsaw Course,”

Walter H, Strick
Campbel, California

With our famous learn-by-doing’ train-
ing method, you pet practical *hands-on’
expericnce with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4HP engine —
all yours ta keep !

SEND FOR FREE FACTS!

You risk nothing by acceplting this of
Jer 1o find our how Belsaw Iraining can
give you the skills vou need to increase
your income in o high-prafit, recession-
proof business of your own.

Just fill in and mail cowpon below {or
send posteard) 1o receive full information
and details by return mail. D3 IT TODAY !

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
512J  Fleld Bldg.. Kansas City, MO, 64111

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

YOURS TO
KEEP! 4

-----------------------"r‘l'k--.-1

[ SELEAW INSTITUTE, 5124 FIELD BUILOWG I O

§ KANSAS CITY, MISSOURI 8411 i Jo

! CIYES, please send me the FREE bookdstthat * »., . §

§ gives full details about starting my own business in Small 1

§ Enging Repair. | understand 15 no obligation and that [ ]

= na ealesman will call. =

s ] L

Telly how yew quichly = Mo -
brain b be pour swe boss

in 3 prfitable Sparetim | Addross i

of Fulltime besiess of 1

your own PLUS eomplik I Cimy 1

ezl on our - H I

Accradited Mamber Mational Home Siudy Councll




Caves and stars

You might expect an astronaut's son
to be & computer programmer—but
how about a knight in armor? Rich
Garriott, son of Skylab 1’z Owen Gar-
riott, has managed to combine a love
for the past with an understanding
of what—to many of us—still seems
to be the future. He's quite represen-
tative of today's computer-happy
vouth.

At 19, Rich is the author of one of
the best and most popular programs
available for personal computers.
Called [Fltima, it's a role-plaving
adventure game for the Apple II
computer. And according to the
label on the floppy disc’s package,
the program’s suthor iz named
“Lord British.”

The program is so popular that,
just recently, a computer magazine
ran a contest for people to guess the
identity of Lord British. None of the
entrants was able to unveil Rich's
nom de plume.

Identity revealed

Lord British, or Rich Garriott, is
alse named Shamino within the
Kingdom of Ansteorra in the Society
for Creative Anachronisms (SCA)
The SCA is a much-publicized, na-
tionwide group of people who can
only be described as fans of the
past.

They dress up—the men in hel-
mets, gauntlets, chain mail and
bejeweled swords; their women in
flowing gytes (gowns) and tall, stee-
ple-shaped headdresses—and fight
medieval-style tournaments and
melees for the honor of the various
realms,

In fact, they remain so true to the
time period they simulate, that cer-
tain arts would be literally “dead"
without them. In the manufacture
of leather armor—for example—3you
might have a hard time finding a
craftsman who can temper leather
for just the right combination of
flexibility and protection. But SCA
armorers know the paraffin mixture
required to boil the leather in—that
and 8 hundred other hints thut once
helped fashion the beautiful—and
functional—designs of the Middle
Ages.

Tapping the ages

Bearing all this in mind, it should
come as no surprise that Rich would
create the first computer game to
stretch from the Dark Ages to the
Space Ape. The game of Ultima
begins, 88 many computer games do,

BHODE

Sink or burn

When you're soldering delicate components,
such as diodes and hansistors, wour main
probkem is to avold cooking these heal-sensi-
tive parts. Almost every project builder, at one
time or another, has had a project fail because
of heat damage. YWe sugges! you use a heat
sink to avoid this problem. These clothespin-

shaped devices clamp onto the lead of the
component between he heal-sensitive body
and the soldering iron. The haat from the inon
goas into the heat sink, nol the componant,
You can buy them, in varous sizes, al any elec-
tronics store or from Radio Shack, whare they
are stock items,

in a sort of medieval world where
magic works.

But unlike the other games, Rich's
iz a vast tapestry. The computer dis-
play screen is a window which opens
onto a fantastically large and de-
tailed world. You see a map of the
land and, as you mowve, the map
scrolls in all four directions. There
are over 30,000 trees, mountains and
grasay knolls that vigsually simulate
a world.

From the main map, you can move
into graphic castles and towns—and
go exploring in three-dimensional
dungeons. The dungeons are shown
from the ingzide, and you walk
through them by issuing keyboard
commands.

Axthe game's historical time span
progresses, technology begins to de-
velop. Soon, the stores start to cargy
items such ag air cars, blasters and
phasors mixed in with the older
swords and maces.

To end the game, you must amass
enough treasure to afford a space-
craft—and that takez vou into an
entirely new world.

More than just a game, Ultima—
and its young designer—illustrate
what ig happening in the real world
of computers and technology.

Our own technology

Computers are & new, viable and
exciting field. An ever-increasing
number of high schools, colleges—
and, now, homes—are offering com-

puters to young people. And many of
these young computerists are not
only intelligent, but creative and
romantic, as well.

We've read an awful lot about the
dehumanizing influence of the com-
puter—but that theory iz bein
demolished. While the elder genera
tion built the computer, it's th
yvounger peneration who will discov
er ways to use such machines for ar
as well as science—and in ways w
may not vet suspect.

If you have kids, make sure the;
get to know computers. And if vou'n
young and seeking a life style, per
haps computers can help you, too, t
invent your own career—one tha
will be both comfortable and satiafy
ing creatively.

By the way, if you have access t
an Apple I, you can get U'ltima fron
any computer store for $£390.956. It
published by California Pacific Com
puter Cao., . ]
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There's a spirit
in the air.

It's a proud spirit.

It's the training, the skills, and the
opportunities that go with being
a member of the Air Force team. Get
the spirit. . . it comes with Air Force
experience.

Find out how you can be a part
of it. See your Air Force recruiter or
mail in the attached card.

Air Force

A great way of life.
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Big GM cars history by "85
General Motors, though constantly
reviging its new-product plans due
to changing market conditions and
cash-flow problems, continues to
plian for the final eurtain to fall on its
family-car lineup, as we know it, by
mid-decade.

The current, big, C-body cars (Olds
88, Buick Electra, Cadillac deVille
and Fleetwood) should remain un-
changed through the 1984 model
year, but then will be dropped
entirely. Front-wheel-drive replace-
ments, most bearing the same well-
established names, will be consider-
ably smaller and will spring from the
just-introduced A-ecar platform, it-
self derived from the X-ear.

Pontiac already has scuttled its
related but slightly smaller and less
expensive Bonneville B-car, Chevy
will ditch its B-car Impala/Caprice
after this year, and the immediate
futures of the Olds and Buick Bs (88
and LeSabre} are uncertain. By
1985, the current B-cars will be gone
and their names .probably trans-
ferred to dressier A-cars.

This means that those who still
want full-size, rear-drive GM family
cruisers may soon have to pop for
one of the luxury C-cars and by "85
will be out of luck entirely, The cur-
rent Ca may also go the Mercedes
route of diesel-only availability, un-
less GM reverses its policy of refus-
ing to market any vehicle on which it
has to pay the government's “gas-
guzzler'" tax—which will likely ap-
ply to '83 and '84 gas-powered, rear-
drive C-cars.

The good news is that those future
front-drive C-cars will pack a lot of
usable room into much more effi-
cient bodies despite being only a few
inches longer than the new “inter-
mediate" A-cars. If the passive-re-
straint air-bag requirements don't
materialize, they'll legally be able to
package six passengers in about
107.5 inches of wheelbase, just a bit
tighter than the much bigger cur-
rent models. With gasoline four-cyl-
inder engines, they will deliver near-
30-mpg EPA city fuel economy, too,

Luxury coupe downsize

About =ix months before the big
cars' dramatic changeover, in "84-4,
GM's fwd, E-body luxury coupes
(Toronado, Riviera, Eldorado) and
K-body (Seville), and G-body {Monte
Carlo, Grand Prix, Cutlass Supreme,
Regal) coupes will be downsized to a

The regular production version of Probe Il will probably look much like the prototype.

stretehed front-drive J-car platform
about 103.5 inches in wheelbaze—
just slightly larger than the current
Cavalier/ J200/Cimarron. The rear-
drive G-body (formerly A-body) se-
dans (Malibu, Bonneville Model G,
Cutlass, Regal) will disappear.
What this boils down to is the vir-
tual end of rear-wheel-drive at GM
{except for sports cars: Corvette,
Camaro, Firebird and the coming "84
mid-engine Pontiae P-car) and a eon-
fusing array of car lines on two basic
platforms in a small spread of wheel-
bases, The X-car, GM's fwd pioneer,
may be dropped to simplify things a
bit, but there won't be much differ-
ence in exterior size between a low-
line J-car and top-line C-car.
Sticking to these plans will take a
lot of nerve in light of the currently
stable price and availability of fuel,
and the resulting revival in demand
for traditional, family-size cars.
Dealers—the ones who yelled the
loudest when they couldn't get
encugh small cars or move bigger
ones during the last panic—are
already screaming about losing
profitable big cars just when the
market seems set for a comeback!
But GM doesn't want to repeat the
same mistake that led to the debacle
of "8, when trouble in Iran panicked
buyvers away from those same ineffi-
cient models and into a few million
Japanese and European small cars.
Complacency following recovery
from the first fuel crisiz ('73-'74)
delayed world-class small-car devel-
opment, and Detroit was caught
with its produect pants around its
ankles when Iran hit the fan.
Making such decisions much easi-
er, though, are the competition’s
similar plans. Chrysler already has
dropped its full-size lines and will
phase out the remaining rwd inter-

mediates over the next couple of
years, leaving its domestic lineup on
just two fwd platforms. Ford will
likely have rwd big cars through
1985, but will go to three fwd plat-
forms by the '86 model year,

75-mpg Chevette?

What about the T-car (Chevette,
T1000) you ask? It will stay around
in rwd form as the GM price leader
for two or three more years. Howev-
er, it will probably be replaced by
either a version of the {wd, S-car
gsubcompact (available in Europe by
late 1982) or a Japanese-built, fwd
minievolving from the Isuzu/Suzuki
deal (see [etroit Listening Post, page
20, Dec, "81) by "85 or soon after.

It is this car, whatever future
form it may take, on which the com-
pany is counting to combat the 75-
mpg VW rumored for the '86 model
year. GM engineers say that at least
one three-cylinder prototype is al
ready in the 70-mpg neighborhood,
and that 75 or even 50 mpg are not
out of reach.

Future Ford at Frankfurt

One attraction at this vear's Frank-
furt, West Germany, Auto Show was
(Please (wen o page 24)
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“No other full-size pickup gives you so much for solittle;'says ex-Ford owner Walt Garrison.

Best mpg increase: 29 est. hwy.[21 EPA est. mpg”
The new generation of Dodga Rams—loughest Dodge
pickups ever—jusl got gas stingier than ever. New 1882 Ram

TR T
Ram Misor FE400 E-I:-:lﬂ
I I
T - T T
L — 2
| BooyTapeStipss | Yes | MNe | Mo |

Coymgursseie | v | e | w |

Bogivmescmes | vei | W | w ]
Cmmaoaoge | W | N | e
[Govanzsosonianr | 90 | an | m0

Miser gives Dodge the biggest mileage increase of all full-size
pickups. Yet it still defivers Ram Tough performance, thanks to
a siandard drivetrain that teams a 4-speed overdrive manual
ransmission and hardworking 2.84 axle ralio with Dodge's
famous Slant Six engine. No Ford or Chevy standard model
matches that tough combination.

But Ram Miser is a lot more than just your basic brute force,
From its chrome-bright grille to its easy operating tailgate, Ram
Miser is loaded with handsome styling features—inside and out.
Al 85,8991 nobody else gives you so much for so little,

See your dealer about buying or leasing a new generation
Dodge Ram today. You'll discover the pickup that made an
ex-Ford owner out of Walt Garrison,

Dodge Frooks

“Use EPA el mpg numbee for comparison. Your mileage may vary deganding on speed, dislancs and waathar. Actual ey mdnaq: wiill probably b less Calil. ssl. o

t8ase sticker price axchuding 1ie, taxes and destinaton charpes. Prices effactnd

September 28, 1981
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a super-aeredynamiec, four-door
Ford bearing the “Probe” name that
the company has used on other
extra-slippery prototypes. The dif-
ference is that this one may be very
close to production. Insiders say a
new fwd car called “Sierra,"” very
gimilar to the round-nosed, rear-
winged Probe sedan, will replace
Ford of Eurcope's Taunus and Corti-
naas early as next fall. We may ges it
here as the next-generation LTIy
Mercury Marquis in a few years.

Ford owner’s manuals upgraded
Other Ford news includes simplified
owners’ manuals for '82 and a low-
pil-level warning light that may be
available by 'B3.

“We've redesigned and rewritten
our passenger-car and light-truck
Owner Guides acrcss the board,”
says Ford training and publications
manager E. J. Riley.*They'll be eas-
ier to read and easier to understand.
With the increasing complexity of
today's vehicles, it is important that
owners understand their manuals.”
Subject matter, contents and indi-
ces are revised for easier references,

stay warm and

You've turned down the
thermostal fo save energy...
but you don't have to be cold!
A Corona portable Kerpsene
heater lets you move the heat

Acﬂmuhnmhnm to use.
It bums chean. It's
-muﬁnlm Corona isa:

save money.

sensible heating alternative that
lets you stay warm and

Lave.

Mhﬁh

jmg
j -ﬁ'l'l'l e

there are more illustrations, fold-
out “operating guides” and forms to
order more detailed technical publi-
cations for do-it-vourselfers.

Secondly, says Ford, with the
growth of self-service gas stations,
to0o many caAr owners are neglecting
to check their oil often enough. As a
result, engineers are developing an
instrument panel "add-a-quart” idi-
ot light that could help prevent
expensive engine failures in the
future, [t won't be available until at
least the '83 model year.

Sneak preview: '83 AMC

Based on recent extra-early infor-
mation, | already feel good about
AMC's '83 state-of-the-art fwd car.
Jointly developed by partner Re-
nault from the new European Re-
nault Nine, the X-42 (code name) will
debut next fall in four-door sedan
and exclusive-to-the-U.S., two-door
notchback coupe form, Product plan-
ners stress that it's Th-percent do-
mestic in content, not a warmed-
over version of the French car, and
that they see no need for a hatch-
back.

From the beginning, they say,
they knew it would have to have
excellent fuel economy, quality and
both weight and space efficiency
just to compete on the same level as
the competition—Chevy Chevette,
Ford Escort, Plymouth Horizon,
Toyota Corolla, Datsun 210 and 310,
Honda Civie, VW Rabbit, and so on.
Az m result, it has an electronically
fuel-injected, l.4-liter, transverse
four-cylinder engine that "should
make it the most fuel-efficient, gas-
powered car built in America. Ev.
erything but moving the factory to
Tokyo has been done to insure out-
standing quality,”" says AMC. It
weighs about 100 pounds less than
the Escort, but its 3-inch-longer
wheelbase (97.2 inches) gives 1.7
inches more rear-seat legroom. It
also has a whopping 8.2 inches more
rear hip room for realistic five-pas-
Senger capacity.

Beyond that, say the planners, the
X-42 needed some “uncommon ad-
vantages” to set it apart in that
ultracompetitive market. These are
in the areas of styling, ride and han-
dling, comfort and convenience, Ex-
amples: attractive, quality-look ap-
pearance inside and out (the coupe,
especially, iz said to have a VW Jetta/
Audi 4000 sort of Germanic favor)
that makes it look more expensive
than it is. AMC says it will be “mid-
pack” competitive in price. That
should mean around a $7.000 base
price. It will have unique pedestal-
mounted front seats, rather than
track mounted, to provide extra foot
room for rear-seat passengers, M
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EMPEROR CLOCK COMPANY'’S

MODEL 120-K DO-IT-YOURSELF CASE KIT

SOLID 3/4” CHERRY

FACTORY DIRECT

SALE PRICE

mm hﬂéﬁ'fﬂz direct price $199.50
COMPARE YOUR FINISHED CLOCK TO THOSE
RETAILING AT $850 AND MORE.

THIS TREASURE DOESN'T SOLID BRASS, SELF-ADJUSTING
= COST A FORTUNE. EMPEROR MOVEMENTS AND DIALS
Emperor Clock Company's encrmous pur-  One Week = Welght Driven » Wesiminster Chimes

chasing power, high sales volume and oparating
efficiency in our own woodworking factory com-
bine to bring you the highes! quality product al the
Iowes! possibie prices. Our limited-lime factory
direct sale brings you oven lower prices on thia
hairioom-quality grandfather clock your family
will reasure for generations, Buy now and save!
THE PLEASURE OF OUR
DO-IT-YOURSELF KIT

Emperor's do-it-yourself kit makes woodworking
a real pleasure, even if you don't know a rabbet
from a dovetail! Kil pleces are pre-cut from kiln-
dried, solid 34" cherry and sanded smooth on
both sidesa. Miters, mortises and tengns are aiso
pre-cut. (If you prefer, your kit may be ordered
unmitered for $10 less.) Divided swan nack and
finial, waist and dial face doors, dial frame and
sculptured basefront are pre-assembled. Com-
plete instructions, all screws and hardware in-
cluded. Glass is not included due lo possible
breakage in shipment. Each piece may be re-
ordered separately. No woodworking expariencea
s necessary
*SUBTRACT $10.00 FOR UNMITERED KIT

Emperor's Model 101-M movement, with dial, (s
made of solid brass by a well-known West German
family firm. Choose from either Tempus Fugit
{1imie Flies) or Moving Moon with lunar calendar
Both movemenis are seif-adjusting 1o tick
smoothly and accurately 80 you never hava 1o
level your ciock, They sound the Westminster
chimes each quarter-hour and counl the hour
with a Big Ben tone. Movements include weights,
s0lid brass weight shells, brass finished bob, pen-
dulum and chimes. All plates are solid brass with
pinions of hardened steel. installation and adjust-
ment are simple, following step-bry step Instructions.
MOVEMENTS CARRAY A ONE YEAR WARRANTY

IF fewr By FEASON yOu AlE KoL
completedy satisfied, retum in
ofginal shappeng carton within
hirty days for prompt refund
Mo questions. No excuses

EMPEROR*®

CLOCK COMPANY

WORLD'S LARGEST MAMUFACTURER

OF GRAMDFATHER CLOCKS
#1987 Emperor Clock Campany
Ad Fagrig Rasar-p

EMPEROR CLOCK COMPANY, Depl. 35-G Please Check: New Customer O
Empearor industrial Park, Fairhope, Alabama 36532 Previous Customer O
CREDIT CARD TELEPHONE ORDERS WELCOME CALL 205/528-2318
REG
OTY.| DESCRIPTION WT | PRICE | SBALE [EXT
Model 120-K Salid 3:8° Cherry Do-lt-Yoursell Case Kit
(Movemant Priced Separately Below) 50 | $199.50| $110.50
Maodel 120-A Sold 34" Cherry Completely Finizhed Clock with)
Self-Adpsting Movement, Tempus Fugit Dial. Westminster Chimes | 97 | $884 .50
Maodal 120-A Sohd 38" Ghery Gompietaly Finished ok with
Sell-Adpusting kovernent, Moving Moon Digl, Westminster Chimes | 96 | $689.50
Madel 101-M Movement Complete with Tempus Fugil Dial,
Wastminster Chimas for Modal 120-K 33 | $144.50
Madal 101-M Movement Complete with Mowing Maon Dial,
Westmingter Chimes for Modal 120-K 33 | §159.50
Lyra Pendulum for Both Modal 101-M Movaments 5|8 25.00
We accept personal checks Piease check Alaba 5 TOTAL §
Enclosed $_______ | jCheck [ | Money Grger D 5&ad Kit Linmitered ma rasidents only,
Fl I L3
Charge to my [ | MasterCard { ] Visa Subtract $10 Ak - S T
ACCOUNT MUMBER GRAND TOTAL §__
[‘“'""""ﬂ = T MNAME
g — STREET
CITY
T STATE ziP_ I
TELEPHOMNE NUMBER
FLEASE SEND FREE COLOA BROCHURE O TFLEASE PRITI
B B 7 oo v aoTOR SHOWRDOMS MOS -FH1 8 AM TO &P M EMPEROR INDUSTRIAL PARK. FAIRHOPE, AL

it ORDER NOW! SALE ENDS MARCH 15, 1832 -q
ORDER DIRECT WITH THIS FORM = DRDERS SHIPPED 2 TD 3 WEEKS = SHIPPING CHARGES COLLECT
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Ergo—EGR!
Two mechanics fone tn a dealer-
ship—the other, an independent)
have told me the problem with my
1978 Pontiae (30)-cu.-in. engine) iz
one of the most baffting they've expe.
rienced. ['m encloging a list of ser-
viees they've performed. As you can
gee, it's extensive, Still, the engine
maintaing a rough idle bordering on
the absurd. The problem starts only
after the car has been driven and
brought te a hall. The mechanies
said, “"Agk Mort." Okay—Im asking.
What's ruining the performance of an
otherwige fine awtomobile? —Mal-
thew Arthur Long, Elmhurst, 11
FProbably the exhaust-gas-recircu-
lation (EGR) valve. A bunch of prob-
lem valves found their way into the
field in 1978 and 1979 aboard the
Pontiac-built, 301-cu.-in. V& and
Buick-built, 231-cu.-in. V& engines.
If a GM car hes either of these two
engines and it has developed &
severe rough idle after deceleration,
the EGR valve may be sticking in
the open position. You can check
valve performance by following
these steps:
@ Drivethe car until it's warmed up
and then park it. Keep the engine
Tunning.
W Put on a pair of gloves to avoid
burning your fingers when you
touch the valve,
B Place vour fingers under the EGR
valve, into contact with the dia-
phragm. Have someone rapidly in-
crease engine speed to around 2,000
rpm, and then take his foot off the
accelerator pedal so the engine re-
turns to idle. Repeat this sequence
five times, pausing several seconds
between accelerations. If engine idle
gets rough during any one phase of
the sequence, tap the top of the EGR
valve with a mallet. Does the dia-
phragm drop and does idle become
asmooth? If these things happen,
replace the valve, 1t is sticking.
B If no up-and-down diaphragm
movement is felt as the acceleration-
deceleration sequence is done, re-
move the hose from the EGR valve
nipple and place yvour finger over it
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{glove off) to see if there's vacuum. If
vacuum is present, replace the EGR
valve. If vacuum iz not present,
check the other end of the hose to see
that it's connected. Then, examine
the hose to make sure it isn't split.
If you can't get the engine to idle
rough inthis war, drive the car until
rough idling occars, Then, pull well
off the road and perform the test.
Replacing the EGR valve is the
only way to rid yourself of this prob-
lem, if the valve is to blame. Clean-

ing the valve and returning it to ser-
vice is, at best, of temporary help.

Solid tip

Twice, the speedometer cable in my
AMC 1980 Concord has broken. Has
this problem beer covered by an AMC
service bulletin!—Lyman Schultz,
Cranston, R.A.

There have been cases of the plas-
tic tip on the end of the cable break-
ing, but not enough have been
reported to warrant a bulletin. The
plastic tip is fragile and prone to
shattering where it fits into the
speedometer lug. If this has hap-
pened, don’t throw away the cable.
It can be salvaged. Besides, a new
cable with the zame old plastic tip
can fail again. Toavoid a recurrence,
buy a speedometer repair kit from
an auto-parts and accessories store
(the kit contains metal tips). Trim of{

the plastic tip and select & tip from
the repair kit that will fit in its place.
Crimp the metal tip, which won't
break, onto the end of the cable.
Suppose your speedometer cable
is breaking somewhere along its
length. Then, either the cable wasn't
lubricated sufficiently when it was
installed, or the outer sheath iz too
taut or not aligned properly. Cable
failure caused by such conditions is
usually preceded by a chatter.

Signed, sealed and dellvered

I have a 1880 Buick Skylark with a
four-cylinder engine. So far, the
Buick dealer has replaced the rear
main-bearing seal, tranamizsion
gasket and oilpan gasketa, but he has
not stopped an oil leak. He now says
there's a chronie problem and noth-
ing further can be done to correct it. |
can't believe there's no cure for an oil
leak in a car with only 5,000 miles on
it.—Ed Jannig, Elmira, N.Y.

Good for you, Ed. Don't believe it.
Although oil leaking was a problem
with the Pontiac-built 2.5-liter (151-
eu.-in.} L4 engine, the trouble seems
to have been resolved with the intro-
duction of a new rear oilpan seal.
The new =eal is designated for use in
1981 models, but it's for 1980 en-
gines, as well. The part namber is
10021323.

Four separate seals have to be
installed when the 2.5-liter engine
oilpan iz reassembled to the engine,
There is this new rear seal, a front
seal and two side seals. One slip-up
when installing any of these will
cause an oil leak, so be sure that the
service manual is followed.

Cast in iron
My 1980 Dodge pickup truck with
standard transmission broke one
throw-out bearing several thousand
miles after ! bought the vehicle. [t
was replaced by the dealer at his
expense, This week, the new bearing
[Please hum (o page 28]

A key element

Many people don't consider the possibility of needing another =et of car keys
whan they buy a new automobile, This mistake could come back to haunt
tham. I'm talking about noting ignilion and trunk key numbers when you take
delivery of a new car. These numbers are imprinied on labs [he dealer
knocks out of the keys. Tha Labs should be lwrned over 1o you, However, a lol
of people just throw them away without recording the numbers. A number
helps a locksmith to maich the correct key blank so he can make you a new
key il the old one wears out or is lost, If you don'l give him a number, the locksmitn

Hﬂiﬂﬂm

has to remove the lock cylinder, Al this point, making a kay becomes very expen-

sive—Tfrom $30 1o $100 says the Automo-
tive Information Council. So, if you dont
hava these important numbers, call the deal-
ar from whom you bought the car. Ha may
have recorded them. Note the numbers (usu-
ally, thera are two—aone for the ignition key
and one for the key that fits all other locks)
and keap this recond with your car papers.
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Now! Start a MONEY-Making

Small Engine _
Repair Business ‘=

0f Your Own!

Lﬂﬂ;r before you compigle your wudies
you'll be abde to begin sarning money on
une-ups and minor repairs. And So0ar
Than you think, you'll be through 1he course
and qualified to perform all major repairs
and owerhas that really bring in the cash.
To hetp you start eaming fast. a5 par of your
Iraining you receive the spacialized lools
and equipment Tnu'ﬂ need 1o service these
engines, inciuding the 3.5 HP Briggs and
Stratton 4-cycse enging . . all yours 1o

learn everylhing from simplest troub-
Imm{:l? and heve-ups Lo complebs over-
haul on all 2-cycle and 4-cycle engines.
Foley Will Help You
Every Step of Tha Way

For more than 30 years Foley has been
helping men. probably much fike yoursed!,
build their own successtul service
Shops . ., and we can help you, 100, In
addition to the finest training available in
Iarning io repas engines, you als0 receive

-

R el SRS
Over 65,000,000 Small Engines in Use Toda

Yes, small engine repair is a wide open ficld. With over ﬁ?m:lltun
small engines in use. and a million new units being built each month,
there”s i lot of business and big profits svailable for qualified men who
can service and repair them. But industry growth has been so fast that
there is a severe shortage of small engine repair pros. That's wh

NOW is the time for you to get into this profitable and enjovable field,
and find cut how Foley's home study training course can easily leach
vou the skills that can soon have you earning hourly rates equal to any
other skilled craft . .. up to $18.00 an hour, And that"s just your labor
charge — parnts, engines and accessory sales means even more pro-

fits . .
Be Your Own Boss in A Fulltime Business of Your Own

profits YOU earn and keep in YOUR pockets.

Ax o fulltime business, small engine repair offers many advantages.
When you're the boss, you work [he hours you want. There isnevers
worry over a strike or layofT, and you earn vear round profits repadr-
mg items such us chain saws, tillers, garden tractors, lnwnmowers,
mini-bikes. mo peds. go carts, edgers, power rakes, generators, paint

yprayers, abrasive saws, snowblowers, snowmobiles .

all these

tems and more. A good small enging man usually has a weeks work
backlogged even during “slack” periods and is three to four weeks
behind during the summer. There is ao huge investment in equipment,
ng expensive inventory, You can work right out of your garage,
basement, spare room ... even & van makes a suitable mobile shop.

Or Make Extra Cash Working Part Time

I"s the ideal sparetime buxiness top. In just evenings and weckends
vou can earn plenty of extra cash (o build a “rainy day” or retirement
Tund, or use the extra money NOW 1o provide your family with the
‘entras’ you want them to have, Many men begin by working just their
ale hours until their shop erows to the pomt they can switch to
ulltime. When iU's your business, you make the decisions and the
thoices are up to you.

. Act Today for A More Secure Tomorrow
Find outl how Foley training can start you on the road 1o being your

own boss in a recession-proofl, money-making business of your own.

Just fill in and mail the cou

n below {or send postcard) to receive full

information and your FREE School Information Kit by return mail.

Do it TODAY! Send 10 —

Emall E-ﬁiuw Divlsion

m. Minnesota 55413

viluabie business bullding guidance, You O
eep . M Exra Lomt eam how and where 10 Q3 Dusiness, now E ot M B 1
No Experience Needed —  much Io charge, and where Io get pars at 1 5550 1
Any Age Can Succeed wholesale . .~ all the shortuts and insice I Is, Minnesots 55418 (]
‘Iricks’ you'll need 10 get your business ot : 5
It you can read, you can master Tll:__s ﬁ! 10 a tast and profitable sian i D Esﬁi;hu;?mvlm mﬁ:ﬁ%mgl ql:smg‘!:lmgm i
right at home in your spare time with Foley's can start me ina p i
[ime tested " Moangs® o iaining _ FREE INFORMATION KIT I ™y own. and facts 100Ul Foley's exchuenve 15-Gay No Risk Trial Ofer "
methods . even while working af your  TEIIS how 10 quickly star your own busi- No obiigation. No salesman catls i
regular [ob, withou! missing a single eSS, NOw 10 grow, how Foley will finance i
Age, education or minor physical  YOU, and how you can inspect Foley's Small NAME ~ 1
icaps are not a barrier, andyouneedno  Engine Repair Course on our 15-Day ! spDDRESS ]
previous experience or special mechanical  NO RISK Trial Otfer, ] — i
E:Lﬂil‘lli Eamhlg?nmms u-grrpan HAFTM'DW! . § cIrY .
perocedure clearly in nguage OBLIGATION|
with plenty ol pictures ddauymms lo | WO SALESIAN I sTate - -1
plainty show each phase step by Step, You Yy ———
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{Contnuad rom page 26)

Jailed. Neie I have to stand the cost,
because the truck is out of warranty.
I'm owilling, but how can I be sure it
won't happen again?—Tom MeCar-
thy, Roanoke, Va.

Funny you should ask, because
arriving with your letter was an
advisory from Dodge saying that a
“much sturdier" throw-out bearing
has been izsued. The one you've
been using is made from stamped
steel. The new one (part No. 2405077)
is of cast iron.

Don't be in a hurry to fork over
money, Tom. The problem was in the
truck to start with., If your dealer
doezn't agree to pay for the repair,
have a factory representative from
the zone office decide the matter, as
long as he decides in vour favor, Ifhe
doesn't, take the next step, which is
to tell the representative vou want
the case put before the Customer
Satisfaction Arbitration Board. The
board (there's one serving every
stute) consists of 4 loeal consumer
advocale, an independent technical
representative certified by NIASE
{National Institute for Automotive
Service Excellence), 8 member of the
general public, the Chrysler zone

manager, and a Chrysler-Plymouth
or Dodge dealer. Contesting parties
have to agree that the vote taken by
the board is bindiag. The people rep-
resenting Chrysler Corp. on the
board do not vote.

The Chrysler Corp, Customer Sat-
isfaction Arbitration Board for your
area iz located at Box 15033, Rich-
mond, Va. 23227,

History lesson

{ hear a distine? engine knock ajter
the jGthcuin. V& engine in my 1576
Ford Toerino is warmed up and the
ecar ig moved from a atandstill, [
bought the car from a private parfy
who hos lef? the state, 20 [ have no
1dea of its history, Can you tell me if
there has bheen a problem with the
engine and, if so, whether | can do
anything about it?—Harry Wafsh,
Cambridge, Mass,

Some 1975-77 Ford and Mercury
460-cu-in. V8 engines were fitted
with oversize front main bearings
that produced & cyelic thumping
noise, because they came in contact
with the block. New upper and lower
main bearings that are smaller have
been issued. They provide ample
clearance. However, before tearing
down the engine to install them, ver-

Oh, that beautiful
grime

tCAR

If you ever get a hanker-
ing to clean the grime off
your diesal engine, don't! I you
don'l want 1o take this advice,
al lsast wail untl the angine is
stone cold—otharwise, the diesal
fual-injection pump may and up stone-cold
dead. Cold waler sprayed on a hol injection
pump could aiter the already minule clear-
ances (some as narrow as 15 millionths of an
inch) batwaan parts inside tha pump. H this
happens, pans can seize and the pump will fail,
All you'll get for being tidy is a $300 bill for a
new pump.

As GM says: "The diesel angine does not
need pariodic cleaning, nor does GM recom-
mend it be cleanad.” In this case, dirty is bet-
tar.

ify that the problem is related to the
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Dpen Book Exams.. Adull Training
Your diploma on college desres b g@iven To
yoi for whaf wou Jenrs — el what o
Mciitioe, We send beidons aid thakning
malerial 1o your bome. Voo declde when
wimi are peady fo Lakor dach “Open Book”
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30 Ways

Send lor Iree [ecls and color brochere (o M) oul whal caneer {ralming In e Dokl
F&l your cholce mighl do lor you — ae abligallon (e buy "'rir::l:l.. THIW DF EWET —
v all haene in your spare Hime, you can brain for 2 monsey-

et a cillegte degree §f pons want. Lo belp viu ged a betler b, Find ool evervthing

ot g B Boroned bt iy ootiee o Ve 30 caroer programs — with no hligation

to buy amything, now or ever, and no salesman will call fust check the one pro

seram that inlerests yome muost. Your will receive free Gobe cobor brochure and indoe

| mation on emplovment opportundties in the field wu chonee, Mail coupon today
and see how easy it ks 1o train at home for a greal new career or advancerment on

An ideal Way In Learn

You washe no Hime travelling (o and from

Skilled instructars are ready 10
j""’l.ln at any 1lme.

| 1he same higheguality Falning
has hoen kmowen [or since 1891 ..

XA K KK % A%

To Help You Qualify
For The Job You Want!

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES

-1

Besrrmarens Cerramerer By

Diploma

e iliad’ S

By e M
gy
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Could & Carcer Diploma Help You Eam
$23.800 I 5100000 More in Your Lifetime?
Uomnpate your presend salsty wilh The amoanl of ||
maney youl (rald e mak ing i amy cme of the carcers. ||
lkstend bl Eleciriciaes average 311.25 an hour, |5
suto mechankcs over $8.00 an hoar. And (s mof omby
Thar enoorriy. Big Dhae Fan ol working 1m s pob vois like. [

Could 2 Colloge Degroe Be Worth
Thousands ol Dollars (o Yoa?

{I"t'l'l"ﬂ FORL DECHREE I‘\-«ll'l;..l:l"'-

- — amr

i hve hae (o mijes @ pany

A bwoeyear degiree thal glves yoo an Associale in
Speclalized Business or in Speciallaed Technology
conalid mske o giant dillervnce bn your Tiletime eam-
imgs Codimy L B SveTagl \'I!'Hlﬂ.ﬂj- of & bk
hchad graduate, Chieck The de@ree of CAIGEr Course
yurki afw @il ifloiesled |1 &

MAIL COUPON TODAY FOR

LY

gl exam. Then mail ik to your inslructor.  Bhe same komd of faming progam that’s -
_...‘_ | Craded papers are n‘l:ﬂlﬁ! ok wmg with ilthered by ghanil comsgianies Lo tbeir lirye FIEE Fﬁm AH“ Bnum“ o
- comenicnls when neodwd §o |.r|.| mhu—- 11| crs corporations like U'nion Carbide, — e D SEEN DENN EENn S e e e S S e S
..."f_ CTech YT wWiEE answeTs. ?« Internaliosal Papes. 3N, Rethlchem Stocl, EDUCA“DNSEI\TICEEMD@L FBSC1
QS| cuams Bave proven wo succesiy .-mh-. t'r:_tl.d Salus Sk, ele : l Scranton, Pennsylvania 18515 I
Iy are mﬁ?ﬁrﬂ;}ﬁ?ﬂ #ﬁh‘;ﬁ wﬁlrmﬂm:#mvw Iu:ﬂ:" Please send me Pres Facts, colae brockure and hall information b | can gudy st home
sl indepradent shindy Becawse ity o conves: faction and moee of & hature, wnd hor fre fiwr the coreer | hawe chosen. | understand | am under no obligation asd no sabesman
el lent and easy Lo do You choose vour own acts wd I.'I'rn.'qull.!f bll'f\l'lu.r:.jl.'ll )ﬂH‘I'“I.'h[I.'.III.'l: I will call. CHECK OXE BOX ONLY!
- fudy Bowirs in the privacy o yoar own There & no odligation and o ITis
e il ;rrr-,t Ydg Mg mmn:um atatime, il call il."“’“ m“' i ) it Tﬂl H | Caiggn Dogren |J' il l'l-lr"l
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(N “' Ited members of the National Home Study Council. MAME AGE
T i MAIL COUPON TODAY FOR FREE FACTS ADDRESS I
e Sl EDUCATION SERVICE CENTER, Dept.PBsC1] ~ " — |
- ey S(.'!].ﬂl[l'l I,EM}II'M" 18515 inffﬂLEF_____-________.
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cast iron tables
make the dll‘ference

i |

MULTITOOL

MasterShop measures up to tha toughast
woodworking project with the accuracy of cast lron
tables, like those uaad In Industry—1to give you
results you can ba proud of every timal

A complets home workshop In one sasy 1o handle
unit equips you to tackle aimost any job. Convaris
in seconds 1o a powerful 10” table saw, 127 disc
sander, 168% * drlll press, 34~ [athe and horlzontal
drilling machine— powered by a heavy duty 15 amp
ball bsaring motor. A variable speed range from 800
to 5400 APM's aliows tha precise speed salection
necassary for any oparation,

Make your own furniture, remodel a reom— build
any projec! large or small, You can do it easlly and
professionally and save money too! Even beginners

FOR INFORMATION
CALL TOLL FREE

1-800-543-5620
in Ohilo Call (513) 866-5300

—

find themsalves quickly achleving beautiful results For Froa Information Packsge Ma to:
&N @vary projact. l MasterShop Mulil-Tool Divislon
ABCA, Inc. Dept. B112

MasterShop ls allordable— More value, quality and

accuracy for substantially fess money than other I W3 Doy i, Wismatung, Ofto. 5342

home workshop systems. ' i

Send for free Information or call today and learn l I l

why more and mora peopla ara turning to

MasterShop to satisfy their home workshop needs, ciTY STATE ZiP ,
front bearings. No sense doing this | ings and install upper main bearing SERVYICE TIPS

job if it isn't. Check it out this way:

1. Make sure ignition timing is set
to specification and run the engine
until it is warmed up.

2, Park the vehicle in a clear area
with the engine idling, windows
closed and acecessories turned off.

3. Place yvour foot firmly on the
brake pedal and put the transmis-
gion into DRIVE. If your car or truck
has a manual transmission, raise
the car so rear wheels hang and
place the transmission in low gear.

4. Increase engine speed slowly to
about 1,500 rpm and then let it
return slowly to idle.

A rhythmic cyelic thump coming
at regular intervals verifies that the
front main bearing problem exists,

Two different sets of modified
bearings have been issued to correct
this problem. After the engine is dis-
mantled, install upper main bearing
D7AZ-6333P and lower main bearing
DTAZ-633AB. They are .001-in. un-
dersize. Hold the crankshaft against
the black as you torque the bearing
cap bolts. Then, test to see if clear-
ance iz adequate by inserting a Plas-
tigage between the lower bearing
and block. A clearance of 0004 to
0015 in. is suitable. If this clearance
is not attained, remove these bear-

DTAZ-6333R and lower main bear-
ing D7TAZ-B333AC. They are .002-in,

undersize.

LI'l Orphan Sunbeam

"Hi, Mort, I'm the technical editor
Jor the Sunbeam Car Club of Ameri.
ca, May { use your column to affer
aur gervices to not enly Sunbeam
owners, but also to owners of other
cars in the Rootes Group—Hillman,
Humber, Commer, Singer and Plym-
outh Cricket?"

Be my guest!

"We realize these cars have become
arphang on the American scene, and
people who owen them may feel
neglected. Our club can offer technt-
cal advice and parte information;
gince we are a nationwide group, we
can offen provide on-site assistance,
We will gladty render any help we can
ta fellow ownera of these cars, if they
contact me, Thanks."—=Mare James
Small, 1205 Duncan Dr., Williama-
burg, Va, 23135,

GOT A PROBLEM WITH YOUR CAR?

Just azk Mort about . Send your guashion fothe Car
Citnic, Popular Mochanics, 224 Wast 57th 51, New
York, N.Y. 10078 Wive lettars cannod B answeved
individually, prablems thal are of genaral infovest wilt
be pubished in the columa

B Black smoke and lack of power in a GM
1981 diesel engine may result from & malfunc-
tioning exhausi-pressure-regulalor  (EPR)
valve. The valve, which closes at idle lo
increase EGR fow to the engine, is supposed
o open when engine speed is increased. If i
doesn’t, you'll be driving under conditions that
cause the problems of smoke and poke, SO
raplace tha EPR valve,

B Ford has extended the warranty on the
glactronic-ignition module of all 1977-80 mod-
gls to 36 months or 36,000 miles, whichever
occurs first. The ruling applies only to original
owners. If the module fails and your dealer isn't
aware of [he change, have him call B00-241-
3873 or the 2one office for details.

B Are you geling lousy gas mileage (less
than 17 mpg) while driving your 1981 Chrysler
K-Car in urban and suburban areas? If it has a
2.6-liter engine, the carburetor primary nozzle
may be dripping as the engine idles down at a
stoplighl or in traffic. Service bulletin 14-18-81
{7/27/81) tells your dealer how 1o fix the trou-
ble.

B The new noncog, four-ply, alternatar drive
ball used on 1981 GM diesel engines is also
the replacemnent bell for your 1880 GM diesal
when your present cogged belt {ails. Be sure to
gat the correct size. |f your car has an alterna-
tor pulley with an outside diameter of 2.4 in.,
geal part No. 22511772, If the outside diameter
is 2,6 in.. get bell No, 22511773, ™
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APPLIANCE CLINIC
QUESTIONS ANSWERED

Frosty freezer

I have a Sears Coldspot refrigerator
model No. 106-6657621. The freezer
ices up in three to four days. After |
defrost it, the unit works well for
about two hours. What iz my problem
and what do I have to replace?—
Charles Gotard, Maspeth, N.Y.

Sounds as if vour problem is in the
defrost system of the refrigerator.
One of three components could
cause this problem: the defrost tim-
er, defrost heater or evaporator
thermostat (bimetal).

For a quick check to narrow down
which components are at fault, find
the defrost timer, located behind the
front bottom grille. Remove the
grille and look near the drain pan.
You'll see a black metal box with a
small knob or shaft protruding
through the front. The shaft is part
of the timer, Listen for the sound of
the compressor running. Turn the
timer shaft clockwise slowly. You
will hear a clicking sound as the
ghaft rotates. When you hear a loud
“gnap,” you've reached the begin-
ning of the defrost cycle. Stop at this
point and listen for the compressor
to shut off. Wait 5 te 10 minutes;
water should be entering the drain
pan. If it does, the defrost heater
and bimetal are working properly
and the defrost timer is at fault. This
could be due to a bad motor, shaft
binding, chipped teeth on the gear or
a bad electrical contact in the tim-
er. The timer (part No. 530557) is

available at Sears for approximately
£14. Installation instructions are in-
cluded.

If no water appears in the pan, we
suggest calling a service technician
to check the defrost heater and
bimetal, Specific tools are required
for this job.

Stubborn dryer

I have a Sears electric dryer, Model
110-76655 100, When the selector knob
18 turned to kigh heat, the fuses blow.
Also, the drum seems to be more dif-
fieult to turn by hand than it was
when the dryer was new, I've lifted
the top and front penels, removed the
drum and cleaned everything thor-
oughly. I lubricated the drum-sup-
port rollers and idler pulley. Accord-
ing to the Sears service manual, the
Sront-drum bearing is Teflon-im-
pregnated felt, I'd like to try a little
lithium white grease or some other
high-temperature lubrication on the

Front bearing. § would be interested

inany information on this subject. —
Ralph Schowalter, Berkley, Mich.
By adding grease to the bearing,
you increase the possibility of
grease being drawn into the drum
and staining the clothes, As far as
the fuses blowing, we would look in
the area of the fuse box. Perhaps a
loose connection or bad contact in
the box iz causing the fuses to blow
only at the high-heat position. We
would have an electrician cheek the
fuse box and wiring to the dryer.

SERVICE TIP

B General Electric has recently introduced a
néw do-it-yourselt repair system for five of the
BGE and Holpoint major appliances: range,
refrigerator-lreezer,  dishwasher, clothes-
washer and dryer,

The five appliance-repair manuals (see the
photograph at right) comprise the Quick Fix

. These informative booklels are writ-

ten specifically for do-it-yoursellers; thay lea-
ture step-by-step photo sequences of all the
maosi commaon repair procadures, GE has com-
bined the repair manuals with 24 of tha most
widaely used replacemant pans in a handy dis-
play for hardware and houseware stores. Each
manual costs $8.95 and can be purchased al
any Quick Fix System display or at GE replace-
mani-parts centers.

¥ou can order the manuats by mall from
General Electric Co,, Box 1000, New Concord,
Ohio 43762, In addition to stale sales tax,
include a handling charge of 52 total if you
order ona 1o five manuals. For orders of more
than five manuals, send an additional §2 par
manual.

Slow dishwasher

My neighbor and [ both have Geneval
Electric Pot Scrubber dishwashers,
Model GSD 461, Strangely enough,
both of us have had the same trowble,
Aftera few years, the machine begins
to dizscharge the water ever g0 slowly
wntil it becomes a hif-or-miss affair,
finally stopping altogether. ['ve
checked the discharge solenoid valve
and it operates well, I've also cleaned
ouwt the discharge tube going to the
sink wasteline elbow,

To check the discharge, I digscon-
nected the discharge tube from the
wasteline, filled the machine with a
few gallons af water, put the timer on
the discharge cycle, started the ma-
chine and watched the fube. When [
held the tube at the same height as the
pump, it pumped the water out, as it
showld. But as I began to raise the
tube to the requived height, the dis-
charge stopped, Any assistance on
this matter would be appreciated.—
Michael Wojtusiak, Union, NJ.

Sounds as if the gate valve inside
the pump housing has slipped on the
metal gate-arm shaft. Apparently,
the valve is not sealing the wash
port in the housing properly. The
gate valve is part of the pump. The
valve comes with the complete pump
assembly. You can order the assem-
bly from General Electric.

Replacing the pump assembly iz a
fairly involved procedure. GE sells
an excellent de-it-yvoursell repair
manual which gives pictures and
step-by-step instructions. (See Ser-
viee Tip on this page.) The pump
assembly is part No. WD-19X42; it
costs about $25.30

ENERGY-SAVING TIPS

Here are five energy-saving ideas on micro-
wave ovens from Whirlpoaol Corp.:

M Use utensils recommendead for microwave
ovens. The wrong ulensils slow cooking,

B Tum off the oven |ust before the lood is
done. This usas the owven's residual heal o fin-
ish cooking.

M Usa high power whanever possibla.

B Aeheat foods in the microwave oven,
instead of a conventional oven. Uses a ranga,
rather than a microwave oven, 1o cook large
guantiies of food.

W Cover mosl foods (such as vegetables and
cassaroles) to speed up cooKIng. i

I yowr Pave & questhon about any apphance. Send «f
Slong with the moded and sangl numbes, fo Agsh-
ance Chmc, Popular Mechamnics, 224 West 57 St

New York. MY 10019 Sory Dot lefers camno! be
angwerad ndwidually, Protiems of wide imeres! wil
e discussed ot s column
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Build a HAHSA® — a safe, outdoor ‘
wood furnace that supplies your
indoor heat and hot water.

Praised by energy experts, a proven way to cut heating costs down to as low as $0.00

The enerqgy experts in the press
agree. So do homeowners and
do-it-your-selfers. A HAHSA may
be the best answer to the sky high
cost of heating your home.

Build a HAHSA and cut down
your heat and hot water utility
bills to as low as zero — yes, that's
$0.00. Many smart homeowners
have, What's more, a HAHSA Is a
far better and safer Investrment
than a wood or coal stove,

THE HAHSA BASICS

A HAHRSA (Heatling and Heat
Storage Apparatus) is a wood
bumer located outside your
house in its own little 8" x 10’ block
structure — a self-contained
heating system connected to your
house by 4 pipes buried
underground.

Feature articles in publications
such as The Mother Earth News.
The Christian Science Monitor,

Popular Mechanics, and Handy-
man have praised a HAHSA as
safe, simple, practical, clean —
and ingenious. One secret of the
HAHSA: it's insulated by more
than 18 tons of sand.

It bums wood and paper
cardboard or scraps and stores
heat until you need it thanks to
the 18 tons of sand,

Chances are thal it will pay for
itself In 12 to 18 months. That's
what users tell us, After that, it's
like having a little gold miine In
your backyard—year after year.

HAHSA IS 10 WAYS BETTER
THAN A WOOD OR COAL STOVE

1. Safe. Unlike a stove, it's out-
side. No fear of fire, explosions or
choking gases.

2. Clean. No smoke, dirl, ashes,
termites or bugs inside your
house.

7. Simple. The HAHSA ties in
directly to your hot water
radiators, hot water baseboard or
hot air systems via a heat
exchanger.

8. Long Lasting Ferformance.
Every part of a HAHSA is custom
designed, tested and proven in
LSE.

9. You Can Do It Yourself. Our
plans give you step by step
instructions. The cost of all
materials is about $1600. Or you
can save time and put your
HAHSA to work faster by
purchasing key parts from us.

10. Supplies Domestic Hol
Water Year Round. Because the
HAHSA is outside, it can be used
during the warm months also —
so It never stops saving you
money!

We are licensing franchised
dealers for HAHSA — a terrific
business opportunity. Write or
phone today.

START SAVING NOW
Don‘t delay. Mall the coupon

now. Send $1.00 for general in-
formation or $20 for complete
plans and everything you need
to know to go HAHSA.

B Call 717-388-6172.

3. Efficient. Uses less wood than r--—------_

a stove as well as paper, card- |

board or scraps.
4. Stores Heat.
HAHSA s well

only a few hours every other day in
stays hot.

5. Healthy Heat. Not the dry,
irritating, smoky heat of a wood or

To: HAHSA, Box 112-F

Information. $20.00
insulated, it I e

supplies heat for hours, even i
days, after the fire is out. Burn it |}

My chéck or money order is enclosed.

E ViSAor [| Master Charge
Ir‘ﬁzaseprﬁlturw
summer — yet your water always I#

Mame

§
5
:
i
;
i

coal stove. ] Aadress
6. Versatile. A HAHSA can work | cuy
with the solar system you have or B state
plan to install.

L--
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CQUESTIONS ANSWERED

Painting block walis

Both Dane H. Corey, Troy, N.Y., and
Raymond J. Fradette, Parker, Fla.,
want to paint and seal concrete-
block walls. Bay's have been painted
previously, but are now a chalky
dizsaster.

The Concrete Masonry Handbook,
a publication of The Portland Ce-
ment Assn., is adamant about one
thing: Surfaces must be free of dirt,
grease, oil and old, chalky paint. If
steam cleaning won't do the job, wet
or dry sandblasting is suggested.

Paints that can be used on Port-
land cement are latex, oil-based, oil-
alkyd and rubber-based. Latex isthe
most commonly used, as it breathes
and isn't damaged by alkalies.

To waterproof and seal the block
walls, you may want to use one of the
products mentioned in "Porous
Brick Wall" (Homeowners' Clinie,
page 6, Aug. '8Bl). The maker of

ompson's Water Seal suggests
waiting a week after application
before painting, then using an oil-
base paint. The maker of White Roc 7
doesn’t recommend painting over
the sealer; some sealers, however,
are avgilable in colors. For the
record, the information on sealing
brick walls was given to us by
Region Nine, Brick Institute of
Ameriea,

Venting propane tank

I plan to encloge the propane gas tank
Jor my new barbecue in a brick patio
table with a marble top. Do [ have to
vent the enclogure in case of a leak in
the system? [ remember reading
about boats exploding when the en-
gines were started while gos fumes
were trapped in the enclosed engine
wells, Should I leave a few bricks oult
for ventilationf—Floyd €. Carver,
St. Clair Shores, Mich,

As long as the gas is piped out of
the enclosed space to the barbecue,
there's no technical reason to vent
it. If it were mine, however, [ know
I'd vent it against the extremely
high odds of a leak in the valve or
tubing. A louvered door for easy
tank access might be the answer.

Aluminum on plywood siding

My plywood siding has reached the
point aof no return. Paint keeps flak-
ing off, and after numerous bouts of
ganding, scraping and repainfing,
I'm considering aluminum siding.
Will there be any problem of rat of my
plywood siding due to condenzation

under the aluminum? —Ralph Cox,
Salem, Ore,

No; in fact, the plywood will act as
sheathing would in & normal alumi-
num-sided house. If the budget will
allow it, a layer of 15-1b. builder’s felt
(tarpaper) over the siding and under
the aluminum will aid in stopping
drafts. You may also want to consid-
er the merits of vinyl siding.

Warped doors

{ had wood doors installed on the
Sfront and rear of my house in Novem-
her 1980, A sticker on the doors stat-
ed, "No guarantee {f' the door 1sn't
painted on all sidze and edges” [

BRICK —
i | gt
|

PLASTICOR CLOTH
TO PROTECT DOCA

.

I
/ IWAHNN DOoR

4 REMOVE HINGE PIN
xd TO REMDVE DOOR
WEDGE-SHAPE D |

Zxd x DOOR WIDTH

Place a warped door on 2x4s, warped edge
over 8 wedge; add weight until the warpad

area Is slightly beyond alignment.

cowldn't paint the bottoms because of
the cold weather. Ar you may guess,
they warped, The firm that sold them
to me said it was my headache. Can [
straighten them? —Walt Mangin,
Warminster, Pa.

I called several door manufactur-
ers; they thought it was a waste of
time to try to straighten a warped
door. Since you're concerned about a
waste of money, you might try the
method shown in the drawing, if vou
have a large piece of plywood to cov-
er vour door opening while you
attempt the straightening.

Da you have @ home mainignance or repar protiem ?
Sand it to Homeowners' Cinic, Popular Mechanics,
224 West 57th 51, New Ywk, N.¥Y. 10019, Latters
cammat be answered indhndualy, Dut problens of
widle imlerest will be discussed in this column, For
mora homa régaly and mantanance help, get Py
Home Care Guide, $4.95 postpaid. Send ordors(s) io
PM, Box 1014, Radio City Slation, Mew York, N.Y.
1aiorn,

Rest the door on 2x4s, with the
warped edge protruding upward on
a wedge. Place protective material
over the door. Add bricks or other
weights, first to the straight edge
and then to the warped edge until it
iz brought down slightly below
straight, Leave the weights on the
door at least 48 hours.

If this method works, seal all
edpes and both sides of the door. You
alzo may have to relocate the strike
plate and the doorstop. On exterior
doors, | would replace the stop with
a wood stop that has a foam rubber
bead on the edge. This allows it to
conform to the warp of the door, at
the same time keeping out drafts.

Automatic gate opener
I don't recall seeing any article or
mention af using an automalic or
electrically controlled garage-door
opener aga gate opener, After receiv-
ing prices of up to 2,000 more fora
gate opener than for a garage-door
opener, I'd like to modify a garage-
door unit to operate the gote across
my drivewaey. I appears that I'd have
to modify the opener to apply proper
{everage to open the gate. Do you
fonow if anything has been developed
toward this end?—Carl W, Tapfer,
Tacaoma, Wash,

Carl, | don't know of mny such
modification. Possibly this letter
will trigger response from our read-
ers. Aside from leverage, you must
also overcome the water-freeze
problem. Some residential gate
openers are capable of swinging a
300-pound gate 8 ft. wide.

Stanley Automatic Openers, Div,
of the Stanley Works, 5740 East
Nevada Ave., Detroit, Mich, 48234,
makes such an opener. The price is
in the 3800 range; installation costs
vary depending upon geographical
location. Although concrete is re-
quired for setting the unit, a very
handy do-it-vourselfer ean probably
install one himself. Write Stanley for
further details.
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Simply beautiful to look at.
Beautifully simple to install.

rstrlc-ng introduces a great new look
in ceilings and a system that makes mstallatlon
easier than ever. |

The great new look is the Armstrong Masters
Collection ™, Dramatic ceilings with the realistic look
of pak, pine, marbile, and cork.

The great new system is “the Armstrong Easy Up™
Installation Ki." It makes putting up tile and plank
cailings a snap—even if you've never installed one
before. No cumbersome furring strips. No stapling.
No exact measuring. Easy 1o buy, too, Easy Up track,
nails, and clips are in one convenient package. And
all the materials for a 10'x12" Masters Collection
Caeiling come o less than $200°.

Nothing could be easier than the Armstrong Easy
Up Installation System. And nothing could be nicer to
come home to than a Masters Collaction Cailing.

For more information, plus the name of your neares!
dealer, call this toll-free number 800/ 3&23 (in
Pennsylvania, B00/732-0048)

*Estimate basad on manulacturer's sunvey of netail pricing.




How the Pickup works:
The front-wheel drive train.

When man first hooked up b
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THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO PRODUCTS

Getting unscrewed

We've just come
across something
that has virtual-
ly eliminated the
problem of re-
moving a stuck
serew. It's ealled
the Serewrench.
It's a 14-inch, va-
nadium-plated
serewdriver that
has a swing-out
torque lever at-
tached to the
handle.

You just bear
down on the
screwdriver and
twist the handle
to back the screw
out. We've used it
numerous times
and have had
notable success
with it. When the
lever is closed, a magnet holds it
securely to the handle.

The price is $14.95 plus $1 postage
from Serewrench, Box 2070, Pascao,
Wash. 99302.—T.A.

Heel it in
Cordematic Reels has a portable
trouble light called the Handy-Lite
Reesl.

It features a grounded, 20-foot, 18-
gauge cord, mounts to either wall or

Screwdriver with a
handie lets you re-
move stuck screwa.

Hang-up reel has a 20-ft., 18-ga. grounded
cord s well as a8 handy power outlet.

ceiling, foldz flat when not in use
and allows the user to relocate the
unit to other job locations. The plas-
tic light handle has a built-in powaer
outlet and a swing-open steel
guard.

The reel operates like a window
gshade. Just pull out enough cord to
reach the work and it locks in place.
A slight tug retracts the light into
the housing.

I found the Handy-Lite at my local
hardware store. The retail price was
$22.95. Cordomatic Reels' address is
17th and Indiana Ave. Philadel-
phia, Pa. 19132. —Joe! Breauwlt

Soft-front-end patch
Soft-plastic front ends are coming
into wider use and, as they do, peo-
ple are discovering that although
the plastic resists damage, it's not
immune. So when you get a gouge in
yvour soft bumper, you'll probably
want to repair it.

Now you can buy a repair kit from

Plastic body filler for soft front ends cures
without use of heat blowers or lamps.

partz jobbers specializing in body
supplies. It's a special patch materi-
al that, when mixed with a harden-
er, forms a compound that will fill
and adhere to the gouge. Just spread
it on and sand it smooth after cur-
ing. It sets in a half hour and cures
in two, without heat or special
lamps.

After sanding (just like plastic
body filler), you ean apply touch-up
paint.

It costs 213 from SEM Products
Inc., 120 Sem Lane, Belmont, Calif.
94002.—Paul Weissler

Quick snow removal

If you're looking for a quick way to
get snow and ice off your ecar's wind-
shield, Hoppy's Snowbrush and ice-

Combination lce scraper and snowbrush
has a 19-in. reach, won'l scratch glass.

scraper combination tool could well
be the answer. This item features a
heavy-duty, 19-inch plastic handle
for maximum reach, a sturdy nylon-
bristle brush and a hang tab for easy
storage that's designed specifically
g0 that it won't scratch your wind-
shield.

The Hoppy Snowbrush is manu-
factured by the Hopkins Manufac-
turing Corp. 428 Peyton, Emporis,
Kan. 68801. The brush retails for
about $2.—Joel Breault

The contortionist
This has got to be one of the most
original tools we've ever seen. It's a
serewdriver with a flexible shaft and
a ratchet action to boot. 1t comes
with four bits that store in the plas-
tic handle and an adapter that can
be used with Vi-inch-square drive
sockets,

A three-position selector switech
lets yvou ratchet clockwise or coun-

Unique flexible screwdriver will drive in
or take out screws up to a 90" angle.

terclockwise and you can also lock it
for conventional screwdriving. It
will operate to just over M° Howev-
er, if you bend the shaft more than
that, the mechanism will begin to
bind.

It's priced at $15.95, including
postage, from the Summit Tool Co.,
4150 Fox 8t., Denver. Colo. Bﬂ%lﬁ.

—T.A.
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Whichis
thelowest 100’s?
(Hint:it’'s not Carliton.)

w is the lowest tar 100s. at 2 mg.. contains less than cigareite with 5 mg. of tar
But it’s easy lo see haif the tar of Carlton 100s even seriously competing for

why some people think the Soft Pack. at 5 mg. (Is any the title of “lowest?")
right answer ls Carlton. . 2 And Now 100s Box is by
Cariton’s been advertising ~y— TRk Jar and away lower in tar than
itself as lowest for a very -..m?.gw.s any other 100s whatsoever.
long time. And. [n_,rﬂiﬂl. at i Which is the lowest
one time, (I was. 100s? No need to guess —-Nouw

But that time (s long
gone. Look at the chart on
the right and see for yourself.

= NUMBERS DON'T LIE. NOW 100s
The truth is thal k

ARE LOWER THAN CARLTON 100s.
100555 100555 1005 ...

100° INOW | 2mg | 2mg |65img

today. Now 100s Soft Pack.

Smyg

Img

1
| %lmRLTON 5mg|

A1 3 ey 202 v pe Ggasitte by FTT matthod

(

The lowest in tar of all brands.

BOX, BOX 100's; Less than 0.01 mg. “1ar”, 0.00) mg. mcotine,
Warning. The Surgeon General Has Determined SOFT PACK B5's FILTER, MENTHOL: 1 mg. “1ar”, 0.} mg. nicotine,
That Cigarette Smoking |s Dangerous 1o Your Health SOFT PACK 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. nicotine,
#v. per cigarente by FTC methad,




Troublcshootm
's 5.7-liter diesel V8

PART |

by Mort Schultz

FUEL LINE

FUEL-INJECTION PUMP

GLOW PLUG
INJECTOR NOZZLE

FUEL FILTER

H!IGH-PR RE
UEL- Deﬁ.ﬁr BY LINES

Fuel-delivery system is the most critical part of the diesel engine. Most problems with GM's 5.7-iiter diesel
Injector nozzie (inset at right) needs clean, filtered fuel at the correct pressure.

involve this system.

Passengur carz with diesel en.
gines are =elling like hot cakes,
General Motors and Volkswagen
dealers are barely getting enough of
them Lo satisfv the demand.

“Sales of diesel-powered automo-
biles in the U.5. continue to buck the
nation's overall car-sales trend,
posting 8 healthy 31.45-pereent in-
rrease during the Arst five months
of 1981," Autemotive News reported
in June.

From Jan. 1| through May 31, GM
sold 138,853 diesel-powered cars and
light trucks, bringing the total num-
ber of GM diesels on the road to over

one million. By 1985, GM expects to
be squipping at least 25 percent of
the cars and light trucks coming off
its production lines with diesel en-
Fines,

VW/Audi diesel sales for the first
five months of 1931 were 51,6855,
bringing the total number of its die-
gels on the road to over 250,000, Die-
sel-engine output accounts for over
& percent of total production by VW
in the United States and is expected
to remain at this level at loast
through 1985.

Alse contributing to the
engine population in the

diesel
United

VALVE
NOEZRE
SEALING
WASHER iy

States are cars manufactured by
Mercedes, Peugeot, Yolvo, [suzu
and Datsun.

[ eite these fipures to convimice you
that diesel-powered cars dezerve to
be considered by the Saturday me-
chanic. Although you may not owna
diesel today, vou may own one
tomorrow, Hesides, someone with a
diesel-equipped vehicle may need
your help.

Meet the leader

Practically all diesel-powered GM
cars and light trucks use the Olds-
mobile-made, 5.7-liter (350-cu.-in.)

JAMUARY 1982 37



B iioopREssURE DISCHARGE CiRcuT 0] HOUSING PRESSURE CIRTUIT o
B rransreneume pressure circur [ INLET-PRESSURE AND RETURN-FUEL CIRCUIT

V8 engine. In terms of numbers, it's
the most popular diezel engine in the
United States. So, we'll discuss it
thoroughly, starting here and con-
tinuing next month, since January
and February are the most trying
months for diesel owners.

Wintertime is a bad time

“Cold-starting has been an area of
traditional concern with diesel pas-
senger cars in cold climates. In some
cases, engine starting at tempera-
tures nearing 0°F. has been difficult,
if not impossible,” GM states.

No doubt about it—74 percent of
the letters we receive at Car Clinic
are from diesel owners complaining
about cold-weather-related prob-
lems.

Fortunately, diesel owners don't
have to put their cars on blocks
when the ambient temperature dips
below freezing.

Unless your diesel engine has an
internal mechanical problem, there
are only three reasons why it won't
start or keep running in cold weath-
er. They are:

B Diesel fuel thickens (develops
paraffin, & waxy substance that
blocks fuel flow to the engine).

@ Insufficient cranking speed, be-
cause engine oil thickens.

B Glow-plug failure.

Fuel facts

Diesel fuel that thickens is the
main reason diesel engines fail to
start or stop running after they
start in cold weather. The recom-
mended fuel to use in your GM diesel
engine, No. 2-D, has a cloud point of
5°to 20° F. The “D" in 2-D stands for
diesel.

The cloud point is the temperature
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at which paraffin starts to form in
the fuel. Wax clogs fuel filters, cut-
ting off all or most of the engine fuel
supply.

To prevent this, you should use a
grade of fuel that better resists the
formation of cold-temperature wax-
ing. This fuel is either No. 1-D or a
blend of No. 1-D and No. 2-D. Blend-
ed diesel fuel is sold under names
such as “winterized,” “elimatized"
or “blended.”

The cloud point of blended diesel
fuel varies depending on the blend,
but any blend should suffice in most
cold areas of the country. The cloud
point of No. 1-D fuel is about —20°
F.
In the past, owners of diesel-pow-
ered cars found themselves in a fix
when cold weather set in, because
they couldn't get No. 1-D or blended
fuel. But as the diesel-engine popu-
lation has grown, more service sta-
tions have installed diesel-fuel facil-
ities. Obtaining blended or No. 1-D
fuel shouldn't be as much of a prob-
lem now as it once was.

Still, what do you do if No. 1-D or
blended fuel isn't available, or
there’s a sudden drop in tempera-
ture and you have a load of No. 2-D
in the fuel tank? Truckers often mix
some gasoline in with No. 2-D fuel to
prevent waxing. However, before
trying this, be aware of the dan-
Zer.

Until the addition of gasoline is
completed, mixing gasoline and die-
sel fuel produces vapors which are
extremely combustible and can be
ignited by static electricity. General
Motors’ Tony Plewa explains it this
way!

“On a scale of 0 to 10, say, gasoline
vapor by itself has a combustibility

Schamatic (left] lllustrates complex path of
diesel fuel prior to it dellvery to Injection
nozzhe. The metering valve determines how
much fuel is Injected into tha angine. In cold
weather, the improved fuel pickup {below)
preventa wai from clogging the system.
Mot all GM dieseis have it
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rating of §. Diesel-fuel vapor by
itself has s combustibility rating of
0. A small amount of gaseline added
to diesel fuel gives the vapor mix-
ture a combustibility rating of 10,
with the greatest hazard present
when less than 1 percent of the mix-
ture is gasoline. As more gasoline is
added to the mixture, the combusti-
bility lessens."

In other words, the greatest dan-
ger of an explogion exists during the
first few seconds, as you begin
pumping gaszoline into the car's die-
gel-fuel tank. When the proper ratio
of gasoline to diesel fuel is reached—
that is, the ratio at which combus-
tion takes place, but waxing won't—
the combustibility rating of the mix-
ture is about the same as straight
gasoline. The proper ratio is one-
quarter gallon (or one quart) of gas-
oline to one gallon of diesel fuel.

Plewasays he's never heard of any
passenger cars blowing up as gaso-
lineis added to diesel fuel. In fact, at



one time, GM suggested adding gas-
oline to No. 2-D fuel in winter to pre-
vent waxing. GM no longer suggests
this, because there have been inci-
dents of the mixture expleding in
trucks,

Starting fluid? Nol No! No!

A former gasoline-engine owner
may have a tendency to reach for a
can of starting fluid the first cold
morning his new diesel engine fails
to start. Don't. Fluid injected into
the air intake of a diesel engine
could ruin the engine.

Pistons slamming against fluid
with the force needed to attain the
required 22:1 compression ratio is
tantamount to an irresistible force
meeting an immovable object. GM
says, “Up to a b0-percent overload
can be obtained by injecting ether

. (starting fluid) into the air intake."
The result could be hydrostatic sei-
zure, broken pistons, bent or broken
connecting rods, or a broken starter
or flywheel ring gear. Nothing ex-
cept air should enter a diesel engine
through the air intake!

Intake safety

While on the subject of the air
intake, here is a note of caution:
When the air cleaner or air-cleaner
cover is off and the engine is run-
ning, keep loose objects away from
the air intake! Air enters the intake
with force enough to suck rags and
other unattached material into the
engine.
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This is partly because diesel en-
gines inhale a constant amount of
air. Engine speed is determined by
amount of fuel injected, not the
opening of a throttle valve.

There iz equipment that allows
you to work safely near the air
intake and intake manifold open-
ings. It is the Manifold Cover Set
(part No. J26996) from KentMoore
Tool Div,, 20784 Little Mack, Rose-
ville, Mich, 48066, for $16.55.

The set consists of a cover that fits
over the air intake and two screws
that fit over the intake manifold
openings. The cover and screws also
prevent foreign objects from falling
ingide the engine. When ordering the
set, specify whether your car has a

s lubricant, slightast
bit of dirt or wax could

disable Injection pump.

METERING VALVE

(B

-"!-']_Hlj \\ DISTRIBUTOR ROTOR
Y INTERNAL CAM RING

Fuel-line haater should be retrofitted to any GM diesel without one. It
melts wax before Il reaches fuel-injection pump, stopping your engine.

pre-1980 or a 1981-'B2 5.7-liter en-
gine.

Fuel additives? No! No! Nol

Additives are available that sup-
posedly reduce waxing of diesel fuel
in cold weather. Maybe they do.
However, many additives contain
aleohol, which will ruin the Elasti-
cast materiegl used by GM in zeals
and other parts of the fuel-injection
pump. When these parts fail, the
fuel-injection pump has to be over-
hauled.

GM admits that there are some
additives which don't contain any
aleohol and may effectively prevent
the formation of paraffin in diesel
gasoline. However, “It has been
found that these depressants are
not effective in all diesel fuels and,
therefore, are not universal,” ac-
cording to the company

Cold-weather starting equipment

Rather than using fuel additives,
starting fluid or prayer to keep a GM
diesel perking in cold weather, you
can install special equipment. One
such piece of equipment may al-
ready be in your car: an improved,
fuel-tank sending unit.

All '81 and "82 cars and light
trucks with diesel engines, except
the LUV, have the new, fuel-tank
sending unit, which features a check
valve in the fuel-tank filter, usually
called the sock. This valve allows
fuel, containing wax fiakeg, to by-
pass a wax-clogged sock and flow to
a fuel-line heater, if the car has one.
Heat generated by the fuelline
heater melts wax, so wax won't clog
the fuel filter between the fuel-
delivery pump and fuel-injec-
tion pump.

The check valve of the new
fuel-tank sending unit is
placed on the upper end of the

e PREPTIRI L REGULATOR  ghok, above the level of the last four

gallons of fuel left in the tank. Once
the fuel level drops below four gal-
lons, that's it. Fuel can't get through
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When you're working
near the air intake of a
diesel engine that's run- |8
ning, keep loose ob-
jects, like rags and [
tools, away from the
opening. The alr-intake
velocity on diesels |= [
very high and will suck
up anything that's near
it. You can buy a metal
screen from your dealer
to prevert this while
you're working.

the clogged sock. The fuel level is
below the bypass.

“Customers should be advised to
keep their fuel tanks above the one-
quarter mark at temperatures be-
low 20° F. to prevent running out of
fuel," is the way GM puts it.

What do you have?

The fuel-line heater and new fuel-
tank sending unit were introduced
three years after GM sold its first
diesel-engine car. The equipment
wag developed when reports of cold-
weather fuel problems started
reaching GM.

The fuel-line heater is standard
equipment for diesel-powered Cadil-
lace and pickup trucks produced
from March '81 onward and all cars
and trucks made for sale in Canada
produced from March '81 onward.
It'= optional on all other new-model
diesel-powered GM cars.

The option also includes an en-
gine-block heater which prevents oil
thickening, so the engine can erank
normally in cold weather. ['ll diseuss
the engine-block heater, which can
also be installed, in next month's
Saturday Mechanic,

Why has GM installed the new
fuel-tank sending unit with its wax-
passing check valve in practically all
diesel wvehicles from 1981 on, but
installed the fuel-line heater only in
some models? Because the new fuel-
tank sending unit performs several
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The throttie-cable mechanism is connected
{o the metering valve on the injection pump
(left) via the bellcrank. Installation
instructions vary for different model-year
cars (see text). When you install the fuel-
line heater, which runs under the throttie
cable, firsl disconnect the cable. The
melering valve determines the amount of
fuel that's injected on each power stroke,
The more fuel injected into the engine, tha
faster the engine will rev,

functions other than passing wax-
laden fuel. It alsc acts as a strainer
to keep water in fuel out of the fuel
system where it can ruin the fuel-
injection pump and other injection-
system parts.

If your car doesn't have a fuel-line
heater and you live in a cold-weath-
er area, you can get a fuel-line heat-
er kit from a GM dealer. It costs §60
to $100, depending on your vehicle.
You will also need the new fuel-tank
sending unit if your car doesn't have
one. Without it, the fuel-line heater
is useless, sinee wax-laden fuel
won't reach the heater,

Installing the fuel-line heater

Install the fuel-line heater, using
this procedure:

1. Disconnect the negative (ground)
cables from both batteries.

2. Remove the air cleaner and cover
the exhaust erossover to prevent an
object from falling into the engine,

3. Remove the brace at the rear of
the alrconditioning compressor. If the
car doesn't have airconditioning, re-
move the bracket on the upper part
of the alternator.

ii. Disconnect the throttle-valve (TV)
cable at the belicrank. Undo the TV-
cable bracket and swing it over the
top of the fuel pipe,

Note: As you proceed, disconnect
and move any vacuum hoze or elee-
tric wire that geiz in your way.

5 On 1981-'82 cars, remove the

crankcase-ventilation pipe from the
rear of the intake manifold. On 1980,
'81 and "B2 cars, disconnect the fuel-
return-line pipe from the fuel-injec-
tion pump. Set it aside.

6. Remove the fuel pipe that extends
between the fuel-delivery pump and
fued filter. If you want, you can cut
the pipe off and unserew the ends
from the fuel-delivery pump and fuel
filters.

7. Install 8 %»18 x Y=inch stud bolt
in the right-hand side of the water out-
let. Most 1981-'82 models already
have this stud bolt in place.

8. On 1978-'80 models, find the tab
that holds the electric harness on the
right-hand valve cover. Bend the tab
45°

9. Install the fuel-line heater and pipe
assembly. Attach it securely.

I'mportant: There has tobe a clear-
ance of at least ¥= inch between the
new fuel line and the injection-line
bracket. If there isn't, do not bend
the fuel line. You may damage the
fuel-line heater. Instead, loosen the
right-hand side of the fuel-filter
bracket and place a ¥-inch front-end
shim under the bracket. Then, bend
the injection-line bracket down.
Place a screwdriver under the fuel-
heater clamp and pry up until you
get a clearance of Y inch between
the fuel line and injection-line
bracket.

10. On 1980, '81 and '82 cars, recon-
nact the fuel-return-line pipe to the
fuel-injection pump.

11. Using a tie strap, tie the electric
hamess to the Injection line on the
right-hand valve cover.

12. On 1978, '79 and "80 cars, con-
nect the female electrical connector
from the fuel-line heater to the injec-
tion-pump fual solenold. Connect the
fuel-solenoid connector to the pigtail
on the fuel-line heater.

13. On 1981 and '82 models, discon-
nect the connector In tha EGR switch
lead. Connect the fuel-line heater
into this circuit.

14. After reassembling the parts,
start the engine and check for any
fuel leaks.

To test the hookup, wait for the
ambient temperature to drop below
20" F.

Allow the engine to run for several
minutes. Then place one hand on the
inlet pipe to the heater and the other
hand on the outlet pipe. If the heater
is working, the outlet pipe will feel
warmer than the inlet pipe.

Next month, we'll discuss how to
keep engine oil from thickening and
causing sluggish cranking, and how
to troubleshoot and repair glow-plug
systems—conditions that give win-
tertime headaches to a lot of ear
owners with 5.7-liter diesel en-
gines. e



The worlds greatest stamps
silver miniatures

A complete collection of the 100 most significant stamps
ever issued — each portrayed in remarkable

micro-detail by The Franklin Mint,

And you can acquire these sterling silver mmiature stamps
—at just $4.75 each by entering your subscription now.

Your eye 1s first ariracted by the brilliance
of silver. But as you look closer, the lines
of an intricate design begin 1o take shape
before you. Then, you place the sterling
silver miniature under a magnifying
glass—and there, in astonishing detail. is
one of the world’s greatest stamps!

This is the pleasure that awaits you
with each new issue of The 100 Greatest
Stamps of the World—as you discover
the intriguing world of the minted mini-
ature. A world that combines the beauty
of solid sterling silver with the Fascina.
tion of painstaking detail in the tiniest
possible area,

This exciting new collection, 10 be
produced by The Franklin Mint, will
consist of 100 meticulously crafted mini-
atures —each one portraying one of the
greatest stamps of history,

The rarest and most coveted
of all stamps

A panel of distinguished authorities on
world philatelic issues has selected, out of
the many thousands of stamps issued
throughout the world, the 100 greatest of

The 1889 United States 24+ laverted Comter i3 one of the rarest of ali American stamps.
it bears the famous John Trombudl painting partraying the signing of the Declaration
of independence. Bul through a printing eernc the image is shown upside dows on the
gtamp, {Siiver stamp shown gt left actual size; af righl, enlarged to shaw fine detail.)

all. And these are the samps that will be
anthentically re-created for this exceptional
—and very beautiful —collection,

Among them are: the British Guiana
One-Cemt Magenta, which brought the
record price of $850,000 at an auction in
1980 —the Penny Black of Great Britain,
the first adhesive postage stamp in the
world —the U8, 24¢ Airmail Invert, one
of the rarest of all American stamps—
the Japan 500 mon Dragon, which was
first thought to be a fargery but 1s now a
prized ranty. And such famous issues as
the Double Geneva, Moldavian Bull,
Trinacria of Naples —100 great stamps
in all. from every part of the world.

Superbly crafted works in miniature

Each sterling silver miniature will recap-
ture the stamp it portrays with absolute
authenuicity. You'll actually be able to see
every detail of the American biplane
which is shown on the 24% Airmail In-
vert. Every feature of Queen Vicioria's
portrait on the Penny Black. The intri-
cate background pauvern that disun-
guishes the One-Cent Franklin 27 Grill.

The winged headdress on the “Hermes
Head" stamp of Greece.,

S0 that you will be able to study and
enjoy each miniature in close-up detail, a
special magnifying glass and collector’s
tengs will be provided. And you will re-
ceive a custom-designed presentation case
to house and protect the complete collec-
tion of silver miniatures.

A limited edition
at a guaranteed price

You will recetve your sillver miniatures ag
the convenient rate of two per month,
and the issue price of just $4.75 will be
guaranteed to you for each miniature in
the collection —regardless of inflation-
ary pressures.

Your advance application is valid only
until February 28th, and the edition will
be permanently limited to the number of
subscriptions entered by the end of 1982,
After that, it will never be offered again,

No payment is required at this time.
But be sure to mail the attached postpaid
vard to The Franklin Mint, Franklin
Center, PA 19091, by February 28, 1982,




These three prints, made by the
Ektaflex process, lllustrate fine
results obtalned from system.

-

System Includes a primtmaker, film, paper and
an activating solution; the list price s 5135,

1 To begin the process, place
paper on Ektaflex prinimaker’s
papear shell. Steps 1 and 2 are
dono in darkroom lighting,

PM tests a revolutionary new system for
color printing that's easy to learn and use.

by Frank Lusk

odak’s one-solution, color-print-
ing process should be wel.
comed by the two million darkroom
hobbyistzs in this country. Using
instant-film technology, the Ekta-
flex process is so simple that it
muakes the task of printing in color
eazier than in black and white,
The aystem consists of a Model 8
printmaker, paper (which comes in
twi surfaces, glossy and smooth

o =y ]

fiim and paper

luster), film and activating aolution.
There are films planned for printing
from both color negatives and slides,
although film used with slide origi-
nals is not yet available. The film is
exposed by vour enlarger, soaked in
the activator solution and then lam-
inated to the paper by the proces-

SOT.
During lamination, dyes in the
(Pigase lum b nege 26

2 Next, expose film at your 3 After the soak, push the 4 Peel back lamination to re-
enlarger and put (n printmaker. crank and film-advance handle.
Paper soaks while prinimakeris Laminated
closed for abnit 20 seconds.  emarge. (Lights may be on.)

veal finished prinl. We found the
print quallty compareble to
harder, multisolution processes.

’_



LOOKING FOR IDEAS ON HOME IMPROVEMENT, ENERGY, LAWN CARE, ELECTRONICS,
TOOLS, ETC.? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

WORTH WRITING FOR

491 Compute Your Future
The future is now with the new personal computers, 45-page, full-color
catalog describes hardware, software, avcessories and s, From Radio

Shack. Free

492 Real Work Horses

Mustrated brochure descriles the full line of 12-81 horsepower Kubota
twir and four wheel drive diesel tractors. Versatile tractors handling a
variety of chores: mowing, gardening, landscaping and farming. 25¢

483 Take Your Stereo on the Road

Kenwood Electronics offers a complete fumily of in-dash and under-dish
cassette recrivers, components and speakers. Fully-illustrated brochre
pichires most sterea units full size and includes teatures and specifica-
tions, Free

494 Marketbasket of Merchandisa

Hudson's 36-page catalogue offers o complete line of wearing i:pl)il]’t‘].
cold-weather gear, camping equipment and more, Unigque items for both
imesn and wormen. Free

495 For a Slow Burn

Cast iron, porcelan finisshed convection coal heater heats up to 24,000
souare leet. Designer-styling, hopper fed, liguid thermostat, Up to
1,000 BTL s Brochure from MoMNamara Import Sales. Free

496 Tool Good to be True
Serewdrivers, pliers, wrenches and solderless conmectors, All kinds and
more in this 16-page catalog fnvn Vaco Products, 25¢

487 Your Own Business thai Cleana Up

Start vour own radiator repair business for as little as $4,995. State-of-
theart training included in purchase price. Deseriptive informatin from
Inland Manulacturing. Free

498 More Power 1o You

Easy and fun to run, Power King Tractors. provide top workpower, Full-
color, illustrated brochure details sestems, attachments ad accessories
From Engineering Prodicts. 5100

i
494 The Ar of Painting
Here's informution for do-it-yoursell painters, The Padon Products kit
contains information abwout the lakest products in painting tool technology
Designed o make your next painting project quick, easy and neat
25¢

500 Eym of the Camera

Handy full-color 32-page pocket folder describes the complete hne of
Tamron 5P and .ldapt-:sl-ﬂ SLH lenses. Includes Beatures and specifica-
tinns. Free

501 The Nitty-Gritty

New brochure lists over twenty “tough”™ materials and the Bemington
“Lirit-Edge” blade to cut them. Grit selection, hlade (vpe, speeds and
other information for cutting ceramic tile, marble, ghaos, stainless steel
aned more, Free

502 Sava Dollara and Your Energy
Colorful brochure full of helpful hints on weastherproofing. Identily pral-
lem areas. products and tools to use. From Macklanburg- Dvnean, 25

503 Tune In & Tune Up

Peerless Instrument has a catalog :rﬂrriﬁil full complermant of auto test
and tune-up instruments. Procducts (o take the mystery oot of lune-ups.
Free

504 Now You're C I
The full line of Weber barlwcue
vhure, Includes gas aml chareoal
sories. Free

505 Ma Time
klockit wonld fike vou te have its catalog of cloeck movements, dials and
avessories. Build clocks as a hobby or tor income, Free

506 The Power of the Outdoors

Tough, sutdoor johs need power equipment. In a fonr-color, illustrated
brochure, Echo introdoces vou to its fim* of chain saws, weed and grass
trimmers, brush cutters, hedge timmers and power blowers and spray-
ers. Free

507 Strike the Right Blow

Yaughan & Bushnell Mig: would like voun to kaow they have been making
striking tools for over 100 vears, 20-page catalog shows their complete line
of hammers, aves, shedges, chisels and more, 50e

508 SoMen Painting Jobs

Portable electric heat pun offered by Master Appliance softens paint
wickly G easy seraping. [Hustrated brochure shows o, phiss other oses

H}r home and shop, Free

509 Stop Costly E Leaks

TOULCH N FOAM Tostant Insulation can be used in summer and winter
for spot insulation, Fills cracks in walls and around windows, doors, elec-
trical outlets and pipes. Brochure from Convenience Products. Free

§10 Go Along For the Ride

T6-paze brochure features riding mowers, Taen and garden tractors, and
heavy-duty models for vear long productivity. From Simplicity Manufac-
turing. Free

511 Powerful Workshop

Dremel Moto-Tools perform a variety of cutting, shaping and polishing
jobs, Mastrated broghinre shows how they can add up to s complete
creative power workshop. Free

512 Keeping Clear Vision

BAIN-X is & lignid palvmer intended primarily o improve driving visi-
bitity during rain. sleetand snow, A technical data guide provides produec
deseriplion. propertics and performance. From Zaddock, Free

513 Clear Cornering

Tri-Guards protect the cormers of vour rooms with a clear plastic shicld.
Can keep vimr home looking beautiful and save on redecrating costs.
Sample clear corner protector and informative brochures anly 50e,

514 Wear Your Security

Brochure describes new security garment 1o protect valvables. deal for
campers and backpackers, as well as while traveling. Worm under shirt,
ultra-lightwedght. From Travel Salfvest. Free

515 Producis for the Space Age

Here's an electromic parts and equipment ealalog for sehool instructors,
video bufls, technicians, hams and hobbyists, Unusual items from the
world of electronics, seience and technology. From ETCO Electronics.
Free

£16 For the Lawn and Garden Pro

Thix illustrated 12-page brochure of lawn and garden tractors includes
‘engineering closeups”, an accessories guide and specifications for all
models, From Gilson Brothers. Free

urts ix illustrated in a 24-page bro-
ttles, portable grills, knives and acces-
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5-Wheeling to Independence!

& mEE

800-257-7955
for Free
Catalog*®

oo Band Bperation —Rasr Heciric Brive

Fred Prosch wanted 1o keep his independence
after he stoppad driving a car. He said he
needed safe, reliable transportation he could al-
ford. He found it. A CYCLE CHAIR, the MNew
Aluminum electiic J-wheeler that s ditferent
and saler. Read what he says about It

“I'm 85 years ofd and use my CYCLE CHATR
for local transportation. (t's very comlortabie,
easy lo operale, and has fwo gafe speeds-b
mah and 15 mpd. | take it fo the store, o ihe
bank, the post office and also to fide fo IF.usr
emjoy mysel! and pel some fresh air | feel it's
better than driving & car and much less expan-
Sfve, oo™
‘FOR A FREE CATALOG on CYCLE CHAIRS,

F-Whealars, and Eleciric Bike Molors CALL TOLL
FREE: BOCG-25T-T95% (In M.J, BO0-232-6550) CALL
ROW OR WRITE

GENERAL ENGINES CO., PEDALPOWER DIV,
5477 Mantua Bivd,, Sewell. New Jersey OBOB0
10 Dy Trial and Mooy Back Guaranlies

KODAK'S EKTAFLE)Y PROCESS
(Cantnued from page 44}

film migrate to the paper where they
are held. The sandwich is then
peeled apart and the print is done.
No washing is necessary. The only
thing the user needs beyond what is
required to make black and white
prints is a set of light-balancing fil-
ters. If wvour enlarger is already
equipped with a color head, that's
even hetter.

If you've worked only with black
and white, obtain a copy of Kodak's
Color Darkroom Dateguide or some
similar publication. You might oth-
erwize find working with light-bal
ancing filters and producing a good
color print a bit tricsy—not to men-
tion costly in both materials and
time,

If you've had some color printing
experience, vou should have little
trouble cranking out good-guality
color prints with this process. Here's
how it's done.

Step by step

The Ektaflex processor comes par-
tially disassembled and must be put
together as shown in the owner's
manual. It should be rinsed out to
remove packing material and dirt.
Serews are provided to mount the
unit to the table surface. (1 used a
sheet of plywood and placed it on the
table next to my enlarger for easy
ACCESS,)

Open the unit, and with the drain-
tube valve elosed, fill to the proper
level with activator selution. While
the room lights are on, place a sheet
of paper, emulsion side down, on the
paper shelf, In darkness, or by the
light of a No. 13 safelight, expose a
gsheet of Ektaflex film much as you
would a sheet of black and white
paper.

Make sure that vour negative is
placed in your enlarger. emulsion
side up, 20 your final print won't be
backwards. The brochure which
comes with the system suggests a
means of making test prints and a
starting flter pack.

The exposed film is placed emul-
sion side up on the film-loading
ramp. Reset vour timer to 25 seconds
and start the timer, At the 20-second
mark, push the film into the activa-
tor.

At the end of the film’s 20-second
soak, simultanecusly turn the crank
and push the film-advance handle
until the laminated film and paper
are completely out of the printmak-
er. The room lights may now be
turned on as the film-paper sand-
wich is light-tight.

After the proper lamination time
has passed, simply peel the sand-
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wich apart to reveal your finished
print. The entire process should take
less than 10 minutes.

When your print session is over,
drain the activator back into its bot-
tle by opening the drain valve. You
should wear gloves when handling
the activator, It is said to be caustic
and similar to the chemicals used to
unclog drains, The unit is then
rinsed of all traces of the activator
and left to dry for the next print-
making session,

Final results

Frankly,  was amazed that prints
so good could be produced with so lit-
tle fuss. They are certainly as good
as any produced by other amateur
printmaking systems. The only diffi-
culty you may encounter will be in
making that first print. You should
choose a colorful, well-exposed nega-
tive of average contrast to work
with.

Kodak suggests several trial expo-
sure times to use with a 40R filter
pack, My enlarger, equipped with
a No. 211 lamp, required a filter
pack containing TOM+10Y filters.
Your pack should also contain an in-
frared cutoff filter and a heat-ab-
sorbing glass. My average exposure
for an =10 print is 12 seconds at
F8.

Once yvou have vour basic filter/
exposure combination, simply mak-
ing a contact print of negatives you
intend to work with will provide you
with enough information to make
good prints on the first try, and
excellent prints with a little fine
tuning.

Special effects

If you ever get bored making
straight prints, vou can try flashing
a used negative and running it
through the processor a second time
on & fresh sheet of paper (your soak
time should be just a few seconds)
for solarization effects, or try print-
ing two negatives on the same sheet
of paper.

The Ektaflex processor has a list
price of $1356. However., you will
probably be able to get one for under
$100. With a cost per print of just
under $2, Ektaflex prints are about
a third more expensive than those
produced by conventional printmak-
ing processes, but—considering
that vou're freed from the burden of
mixing and storing chemicals, fre-
quent washings and maintaining
the close processing and tempera-
ture tolerances required for repeat-
able results—it's certainly well
worth it, o
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ALL OUTDOORS

10 that are tops
All year we examine outdoor equip-
ment—gear that's claimed to be the
latest or the best. Some items are
innovations and others have sur-
vived the test of time for suitability,
durability and portability.

Here, from our 1981 yvear-end list,
iz PM's pick of items that seem to be
particularly useful and successful,

For boating

The most remarkable recent me-
chanical development for outboard-
ers is OMC's biggest-ever motor. So
new it still has not been assigned a
horsepower rating or gone into full
production, the V8 is already win-
ning races, and guesses have put its
muscle as high as 400 hp. Who needs
s0 much motor? Actually, alot of big-
boat owners who will get home fast-
er in safety ahead of a storm, and
can throttle back to eruize on less
fuel than they would need at the
same speed with higher rpm from a
smaller engine.

Less dramatie, but a strong step
forward in boating safety, iz Att-
wood’s new electric bilge pump that
incorporates an antiairlock design.
Neo longer will the pump in a rolling
boat suck air momentarily and then

Berkley Fishin' Partner keeps tackie rla-dy..

lose suction right when you need it
most. Special mention should also go
to Olin Corp. for developing Coast
Guard-approved day-night distress
signal kits to meet the new require-
ments for all boats, at less than
$20.

For hunting

Companion to the famous AR-T,
.22-cal. survival rifle is the new
Explorer 11 .22 pistol from Charter
Arms. This new auteloader, which
¢can interchange three lengths of
barrels, trades an unpolished finish

that's more useful than attractive
for an attractive price of under $100,
It should pack away easily for plink-
ers and campers.

Not brand-new, but upgraded this
year, is Remington's Model 4 high-
power, autoloading rifle with a num-
ber of refinements. An improved
pump-action Model & centerfire rifle
was also introduced,

For fishing

With outdoorsmen traveling more,
it's no wonder that telescopic rods
are getting popular. Two of the best
we've tested are a 6%%-foot Sapphire
spin/fly combo that retracts to 14
inches, and a 46-inch SW-10 that
extends to & remarkable 10 feet for
surf fishing. Both are from Power-
Scopic of 1111 East El Segundo
Blvd., El Segundo, Calif. The spin/fly
No. 1B05 reverses the handle for fly
reel or spinning use, and we've
found it is successful with a bait-
casting reel, as well.

Particularly convenient is a new
little tackle box you wear on a waist
belt. It can hold lures, lunch and a
small camera, we've found. Berkley,
of Spirit Lake, lowa, calls it a Fishin'
Partner 1I. The most interesting of
bait-casting reel developments is
the Magforce from Daiwa, and pro-
duction models should be on the
market soon. Internal magnets are
reported to prevent overspeeding
and backlash.

For camping

Ice chests and coolers are nothing
new for outdoor use. Even little
refrigerators that can run off a car,
boat or trailer battery have been on
the market for some time. But now
there is & model with no moving
parts—no compressor, fan, or buzz-
ing motor—that works in silence
from a 12-voit hattery or from 110
v.a.c. with a converter. Called the
Bilan SSR (for solid-state refrigers-
tar), the unit from Bilan, 412 Harri-
son St., Kalamazoo, Mich., was orig-
inally developed for the Army to
transport blood or plasma.

For traveling

Sportsmen who have suffered
from motion sickness in  boats,
planes or cars, would probablyrate a
reliable cure az a high point of any
year,

Reports on the Transderm-V, a
small dizse that is stuck behind the
ear, indicate that this new system of
getting antimotion chemieal into

Mew Suci case custom-pads fraglle gear.

the bloodstream will work for sever-
al days with fewer side effects than
any other method. The product re-
guires a prescription from your doce-
tor, but if you suffer from seasick-
ness or any other motion distress,
the product is worth your personal
test. [t's made by CIBA Pharmaceu-
ticals.

The Buci reel case, a light rigid
plastic box with shoulder strap, is 5o
useful for ishermen that this writer
and others have urged the manufac-
turer to make one for traveling pho-
tographers. Now it’s available, at
$21, in the same water-resistant
floatable plastic, with cushioning
foam inside that can be custom-cut
to hold any fragile gear. Suci Sport-
ing Goode, 2341 Morton 5t., Flint,
Mich., is the maker.

And the best of books for the pho-
tographer on the go is the new Carl
Pureall's Complete Guide to Travel
Photography. Where to go, what to
take, and how to get the right expo-
sures day or night, rain or shine, are
coverad.
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7 Driving the 1982 Ford

Ranger mini-pickup

Ford enters the mini-pickup wars with an

efficient, good-handling truck.
by Gary Witzenburg

DETROIT ALITD EDATOR -

H-rrn.—.- we are, barely into
the 1982 model vear
and already testing "Sis.
But this is a very special "83,
one that Ford plans to intro-
duce late next month. The
Ford truck people obviausly
are concerned that GM's
compact S-truck has beaten
them to market by nearly
half a year, so they want Lo
get the word out to potential
buyers. They're heping peo-
ple wait until they see the Ranger
before buyving something else.

Initial planning for a smaller,
more fuel-efficient pickup began
back in 1976, and serious design and
development started in November
197%. The ohjectives were to go head-
to-head with imported pickups in
fuel economy without sacrificing
pavload orutility: to have the tough-
ness of a full-size pickup with out-
standing quality, durability and re-
linbility; and te appeal to a broad
spectrum of buvers for both fune-
tional and personal use.
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iaf -
claims several lightweight-
material innavations for the

Big-truck ride quality in a little-truck package Is what Ford has
managed to build inte the new Ranger. it gels 25 mpg city,

A significant contributor to fuel
economy 15 aerodvnamic efficiency,
which 15 tough to achieve with a
drag-producing open box behind the
cab,

But Ford savs itz Ranger will be
the lowest-drag pickup on the road,
thanks to nearly 500 hours of wind-
tunnel testing and development,
They alzo aimed for the typical
American pickap's AFETESEIVE
stance and broad-shouldered visual
appeal, and we Lthink they've
achieved iL nicely,

Also crucial is weight, and Ford

Ranper. Among these are
clutch housings and both
brake-and elutch-pedal sup-
port brackets made from
magmesium, an aluminum
14 differential case, and
high-strength, light-alloy
({HSLA)Y wheels. Sophisticat-
ed computerized structural
analyvsis  technigues also
contributed to the Ranger's
2,526-pound (short-bed) and 2,559-
pound (long-hed) base curb weipht.

Exiating passenger-car engines, i
T3-hp, 2.0-liter Four az standard and
an optienal Rl-hp 2.3liter, were
modified for truck uze with rede-
signed intake manifolds, camshafts
and valve trains for better low-end
torque and lang-term duvability. A
J.08 to 1 rear-axle ratio was chosen
ns standard with the four-speed
manual gearbox, while an optional
34ddto 1 ratiois avallable with either
EnEine. Three-speed autematic




TILLER USERS!
Just ONE HAND!

The wonderfully different and better idea in Tillers!

The TROY-BILT® Roto Tiller-
Power Composteris so
easy to handle, you guide it
with Just ONE HAND!

Has its revolving tines in the REAR instead of
the FRONT!

» Has POWER DRIVEN WHEELS! o
You leave NO footprints nor wheelmarks! SFe
Now has 4-SPEEDS! "Whisper Quiet"” Power

Reverse! H
The TROY-BILT® Roto Tiller-Power Compost- WI'I?., i:::ia;v:': f:.,k:

ar is built by the builders of the original
famous ROTOTILLERS, which Introduced | -, . Hasitudbleon i afhobiaend
rear-end tillage over 50 years ago. This latest the revolving blades in
and greatest of them all is now, more than FRONT and NO POWER 1o
aver, the favorite coast to coast with home the wheels — the type that
gardeners, growers, nurserymen, tiller | shakes the living daylights
renters, landscape gardeners! oul of you— the type thsl
ﬁg{vsﬁ;ral models, including ELECTRIC START-
Does NOT tangle near as much as ordinary
Tillers!

It chops garden residues, weeds, green SO, PLEASE don'l buy any other Tiller—don't
manure crops, old mulich, any kind of organic  put up any longer with the Tiller you now have!
matter right into your garden soil without un-  Mall the coupon NOW for complete details,

leaves Wheslmarks and Fool-
prints In the nice smooth
soll you heve just tilled or
cullivaled?

bearable tangling! prices, OFF-SEASON SAVINGS for this wonder-
It turns your whole garden into one big fabu-  fully different and better idea In Tillers — The
lously fertile "compost pile”! TROY-BILT® Roto Tiller-Power Composter!
Does NOT require great strength ... older

paople, ladies q 100, uga rate it aaaﬂly. We have THD\"-B:lI';.zT: ;g";m Tlliu;r:::;r Composters
many delighted owners in their 70's, 80's, reet e Py

even 80's who tell us they would have given Troy, New York 12180

up gardening if they did not have our Tillers!
Instant depth controll Hood encloses tines

for safety and for close cultivating! TROY-BILT® Roto Tiller-Power Composlers l

CLIF AND MAIL THIS COUPON TODAY

Furrowing, snow removal and other attach- Dept. A1026C
ments available!

Automotive-type engineering — precision
gears, tapered roller bearings, no chains to
stretch, wear or work loose! prices, OFF-SEASON SAVINGS now in effect, I

Please send me the whole wonderful slory of your

102nd St. & 9th Ave., Troy, N.Y, 12180
Tillers, with and without electric starting, Including |

Sold direct to keep prices down—would have I O Mr.
to be at least $125 higher if sold ordinary I O Mrs.

ways! 2
Comes with our famous no-time-limit Add e

promise to you! I
WIill GREATLY increase your gardening joy! City___
1962 Gardon Way State Zip
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DRIVING THE 1982 RANGER

{Contnued feam page 50)

transmission is an option with the
2.3-liter Four.

Twin-I-beam frent suspension (a
Ford truck trademark), spring rates
that are balanced front-to-rear to
minimize pitch and bounce and com-
puter-zelected according to each ve-
hicle's options and pavlead, and
plenty of suspension travel account
for the Ranger's surprisingly
smooth ride. It's still no Lincoln on
rough roads, especially unloaded,
but it's remarkably free of impact
harshness,

For durability, quality and reli-
ability (which Ford eallz DQR), engi-
neers set the same criteria as for the

“PAY"” YOURSELF $1000+ to

BUILD THIS NEW
4-WHEEL HAULER

o186 or 11 HP. Briggs & Stralton sleciric stan

kg s oot od
44%' MFA1T » stmering whasl, food pedel tonirals
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e ear Byl
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ters (no manual shifting), aMernator and elecirc
start. Steeving whesl, foot pedal acceferator and
beaks {rear dial hydraidic dise). orward and reverss
gear let you maneuver easily with speeds ug 1o 25
MPH, Dump bed 44% xd0"x11" edends (o over 4°
with il gate opened. Many accessories,

Bullg it yoursell and SAVE 51000+ . Engine mounts
1o welded & pasntad frame. Tires mounled an rims,
You bolt parts topether and pociet assembly costs,
Only simpls toals nesded. Thousands from aight 1o
B0 have built a Carl Heald k.

For more information call 616/843-3400

or write for FREE brochure > today,

Heald Hauler
Mark 4 Model HH-4 %
Ehown will pp@onal
headights 3o knod Ges

g milh slew cad

Carl Heald, Inc. pept pr2:

P.0. Box 1148, Benton Harbor. Mi 49022
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Author (right} and Ford development angl-
rneser Bob Kohl discuss the Ranger's
meachanicals, designed for easy servicing.

full-zize, F-series trucks and sub-
jected Ranger prototypes to the
same rigorous testing. Along with
the quality program, the engineers
worked to eliminate maintenance
operations where possible and ease
those that remained. These efforts
led to such features as lubed-for-life
suspensions, a self-adjusting clutch
linkage, pinrail caliper front disc
brakes, rubber-lined steering ball
Jjoint sockets, rattle-free weld-on
(rather than belt-on) front sheet
metal, tire-wheel matching, and
computerized electrical testing and
front-end alipnment.

The pickup box features double-
wall construction, a one-plece,
quick-release tailgate, integral
stake pockets and rope-tie holes, and
even support pocketz in the side-
walls for horizontal carrying of
those all-important 4x8 sheets of
plywood. There's also extensive cor-
rosion protection. Ranger carries
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Ford's three-year, unlimited-mile-
age, rust-perforation warranty.
Standard payload is 1,200 pounds,
but a 1,600-pound capacity is option-
ally available, as are trailer towing
and camper packages, The midship
fuel tank holds 14.5 gallons, and an
optional 13-gallon auxiliary tank in-
creases fuel capacity to 27.5.

At 1756 inches on a l08-inch
wheelbase, the basic six-foot-bed
moddel is a bit larger than the aver-
age Japanese pickup, but considera-
bly smaller than the standard 192-
inch, 116.5-inch-wheelbasge, F-series
truck. The long-bed version iz six
inches lonper in wheelbase, a foot
greater in length and carries a sev-
en-foot bed.

Both Rangers we drove (a base 2.0-
liter four-speed and a 2.3-liter auto-
matic) were low on performance (18
and 16 seconds 0 to 60), but high on
ride quality, sound and vibration
isolation, ereature comforts, fea-
tures and styling. Obviously, a 2.3
liter with the four-zpeed would give
the best #Aceeleration, but we
weren't able to try that combina-
tion. By contrast, GM's S-truck
offers an optional 2.8-liter V& for
those who want zippy performance
in their downsized pickup. but Ford
believes that fuel economy is more
important in this sort of vehicle. The
automatic transmission, though
slow, is very smooth, and its slotted
shift gate is an enormous improve-
ment over the one in Ford's Escort/
Lynx cars.

impressive Instruments

We were impressed with the Rang-
er's simple but attractive instru-
ment panel, which Ford says is com-
puter designed. It looks functional,
but high-gquality, not cheap, is intel-
ligently arranged, and even has a
handy open bin above the regular
glovebox. The high-line version's
bucket seats are predictably much
better than the base bench, but one
comfort problem for long-legeed peo-
ple is the basic cramped-cab syn-
drome common to most small pick-
ups. There's just not enough fore-aft
room for sufficient seat adjustment
travel, and you can't recline the
seatback when it's up against the
cab wall. Ford says there may be an
extended cab version eventually.

In addition to the items already
mentioned, the long option list in-
cludes the usual: airconditioning,
power steering and brakes, various
trim and convenience packages and
stereo sound systems plus larger
tires, a step bumper, tilt steering
wheel, sliding rear window, vent
windows, swing-away outside mir-
rors, transmission oil ecoolers and
cast-aluminum wheels. ™
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1982 Volkswagens

Itz grandfather was the design-
award-winning Karmann Ghia, so
you'd expect this second-generation
Scirocco to be quite a handsome
automobile. All the world’s auto-
makers are in a low-drag race, and
companies good at aerodynamic de-
sign—Ilike VW—are producing cars
with better mpg, naturally, and

Scirocco Interlor has been redone roomier.

some really clean coachwork. The ‘B2
Sciroecco has a Cd of .39, which is 10
percent better than the '81 model.
(Soon, we expect, drag coefficient
will be included in technical specifi-
cations, along with dimensions and
weight.)

Amazingly, Scirocco’s .39 Cd is
matched by the new Quantum
hatchback coupe, which is VW's zue-
cegsor to the Dasher. The new name
for '82 is on a car that is bigger, bat-
ter in almost every way and fAagship
priced—3$10,250 to start. Coupe and
wagon models are rolling out of
showrooms now; a four-door sedan

Cuantum wagon cargo volume is 64.7 cu.fL

Sairowco gots asrodynamic
reskinning for ‘82; under
hood is tried-and-true,
1.7-iter, ahc, fuel-

injected Four.

won't be available until =pring, The
fwd Quantum is on a [00.4-inch
wheelbase, length is 178.1 inches,
width iz 66.2 inches and weight is
2,271 pounds, making it slightly
larger and heavier than the Dasher.
Still, fuel economy is befter, with the
five-speed EPA-rated al 28/41 mpg
city/highway. The 1.7-liter Four,
VW's adaptable gasoline power-
plant, is rated at 74 hp at 5000
rpm.

Volkswagen's other engine is its
four-cylinder, 1,688-cc diesel. This
yvear it finds a new mount: in the
Vanagon, It's laid over 50° just over
the rear driving wheels. You can tel
an "82 diesel Vanagon from the gas-
powered model by its second grille
ineeded for the front-mounted radi-

Diesel In Vanagon I8 undeér the réear floor.

ator). A four-spead manual trans-
misgion (no automatic available)
gives adequate performance: 65-
mph top speed, 22 seconds 0 to 50
mph; fuel consumption 29 mpg city
and highway. Remember, that's for
a vehicle that will carry an entire
Little League team or take the fam-
ily on vacation when it's set up az a
camper,

The rest of the VW line—Jetta,
pickup and Rabbit—just keeps sip-
ping along. For the fifth straight
vear, the Rabbit diesel is the most
fuel-efficient car you can buy. Ho-
hum.

Hot Hondas

The demand for Hondas hasn't
slackened since | owned one back in
'89: One morning, I locked my shiny,
new 125-cc motorcycle by its rear
wheel to a cast-iron fence in New
York City. Ready to ride at five, [
found the. .. rear wheel, still locked
to the fence.

Honda four-wheelers are also very
appreciated vehicles—even more in
demand now that there's an import
quota. Soon, at least one Honda mod-
el won't be imported, but made in
Marysville, Chio, site of the auto-
maker's new U.S. plant. The car to
be built here is the second-genera-
tion Accord. It's a subtle redo, evolu-

Hatchback Accord has new hindquariers.

tionary outside, inside and under-
neath—the first major change for
the hatchback, introduced in "76,
and the four-door, new in "7%. The
car is slightly larger overall, with
wheelbase longer by 2.8 inches, yet
it's actually 70 pounds lighter. And
fuel economy is up: 30 mpg city and
41 highway is the EPA rating for the
49-state car with five-speed trans-
mission. A larger, 15.8-gallon fuel
tank now feeds the 1,751-cc Four, so
range is increased, too. The Accord
looks even more like a BMW this
year. 8o, when you consider perfor-
mance and quality and the faet that
you can get a loaded hatchback for
under §6,000, vou know why Hondas
are hot—a steal, you might say. MM
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FILE BOXES

SEPARATE INDEXES

No more untidy shelves or magazines

stacked on top of each other.

POPULAR MECHANICS FILE BOXES will help you keep your magazines and

bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered

File Box to keep a year's supply of PM issues neatly together. The FILE BOX

m?;:i a];‘medw:;]th all t]:irelw issues intact! Line them up by year on your

elf and always have - -

a wealth of do-it-yourself T -

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

FPM 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

PM Indexes
for the years
1975 -1980
are kere!

Find the answers to your
shop, home and car
problems faster than ever.

Thousands of entries cross-
reference the articles that

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

ORDER BY YEAR! PRICE

SEND YOUR ORDER TODAY!

Make Check or Money Order Payuble to Popular Mechanics

Please allow three o four weeks for delivery

POPULAR MECHANICS

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

Fopabsr Mechanics 38 a pablication of Hearst Magaties, o Dtvimion of THE HEARST CORPORATION




Add moisture
toreduce
heat bills

FProper indoor relative humidity depends
on outdoor temperature. The humidistat on
8 power humidifier maintains proper level.

f your thermostat is lowered to 68°

F. to cut heat costs and vou find
vourself shivering, the house air
may be too dry, In other words, the
relative humidity may be too low.

This is a common problem during
the heating season when cold out-
door air is brought inside and heat-
ed. As the airis heated, its moisture-
holding capacity increases greatly
and it extracts meisture from any
available source, including your
skin. When vou feel cold, you're ac-
tually experiencing excessive evap-
oration of skin moisture.

Adding moisture to the air by
means of 4 humidifier lets you lower
your thermostat and still feel com-
fortable. The ideal relative indoor
humidity level depends on the out-
door temperature, as shown in the
chart below. When the outdoor tem-
perature iz 40° F., for example, you
gshould maintain the indoor relative
humidity at 45 percent. Without ad-
ditional humidification, however, in-
door humidity at the same outdoor
temperature ranges from only 2 to
36 percent, if your thermostat is set
at 68° F. For the free booklet, Hu-
midification Facte, write: Research

Products Corp., Madison, Wis.
53701. [ |
'WHEN OUTDDDR RELATIVE HUMIDITY
TEMPERATURE 18 SHOULD BE
alr F A5%
arF 40
2rF 35%
i*F. 0
orF 25%
«10° F, 20%
20F F 15%
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BELSAW ONE-MAN
PORTABLE
SAWMILL

PORTABLE SAWMILL
of its kind
in the world....

.. . and sl wortyy of its 50-Year
reputation for tuming oul accurately
cut lumber af a LOW-COST!

Yes, if vou're needing good, high-qualite lumber
don’t let today’s inflated lumber prices stop your
important building projects. Take the Belsaw right
to the trees and twrn out foot-after-foot of smoath,
true-cut lumber , ., even beginners get excellent
results. For power wse your tractor PTO or ather
chs.[. diesel or electric unit as small as 25-HP Our
ory-direct selling keeps the price low, and con-
venient time payments may he arranged.
And the Belsaw can earn you EXTRA CASHI
Just ope man (no crev needed) can easily saw
enough on weekends tc SAVE hundreds of dollars
over high lumberyard prices. But you can also
Customn-Saw for others or sell the lumber produced
from your timber ard EARN excellent Cash
Income—with a Belsaw the choice is YOURS. And
when YOU are the Boss YOU pick the hours to work
and ALL the Profits go in YOUR pockets.

Send TODAY for FREE BOODKLET!

ey Just sarf cospon for “How To Saw
I|I —“ﬂ Luumber” Booklet and complete fact
I|

|

|

LAABER || O the One-Man Sawmill. Send fo:
_:_‘EA‘-” 362 Bolsaw Building

; Road
| Shes

1| Betsiw Dne-Man Sewmin
Kaasas City, MO 64120
There Is NO Obi

ion and [
NO Salssman Will Cail! |-." !

Pleaser irvad all focks ana delly
PLLY FRER ‘How Tb Saw Lumbey' Bookle | usdersionsd theed
Ao Obdigaionr avad thar Mo Selesmar will call oo mie

ETATE i
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PHOTO
HINTS

Protect your enlarger and its
optical system from dust particles
with a plastic garment bag zipped
around it.—Mike Plake

Up against the wall

The 20-inch, four-way stretch
cords available at auto stores can
secure developing travs on a wall
or table.—E. V. Reyner

Doubie the room

A coupling ring will join two
lenses together so they'll fit more
easily in a bag. Cement two rear
lens eaps back to back with epoxy,
then wrap electrical tape around
the joint.—Clinton G. Meter




HINTS
-ROM READERS

Ferrules from cartridges

If vou are a hunter or know some-
one who is, vou'll have little diffi-
culty accumulating a supply of
empty cartridges. You can use
them as ferrules for small, shop-
made hand tools, such as this
chisel. —Bob Berger

Hobby-knife holder

You can safely store a hobby knife

and a selection of blades in a

scrap piece of plastic foam.
—HKen Patterson

Substitute die

When you don’t huve a die Lo
restore battered threads on a bolt
or screw, you can file or saw a few
radial grooves in a nut of match-
ing inside diameter and thread
count and use it as a die, Heat the
nut to dull red. Sprinkle the
threads several times with gran-
ulated sugar until the sugar
burns. Thiz produces a very hard
surface, similar to caseharden-
ing.—Harry Miller

Mevar gouges of damages surtace. Replaces 1T _— A
sandpaper e r.'-rua?-r-.?s wire strippers and 3 Wheel Kit, Only_.

elncw greddd, Min-Sirpper is 2-1727 5 17 rolary [j Minl-Stripper Kil contains

fiap winetr| made of heavy-duty industrial abra- 3 whizels 58.99 in fine, madium
shve gloth. 11 fits any 14" or. 38" drill. Perfect tor pad ceoarse, Orger by mail Adg
Htripng ::'-1 sanding wiodwork, sash and £1 .04 for postage and handling
fumiture. Assures proper surlace preparation pu 2 v .
t—z,-_'.n."lhal".fJ:-tn:-r:-l.:rr-.-‘r'u-;-‘nuu |v.1'..~P ‘ O FREE tul color eatalog.

MERIT ABRASIVE PRODUCTS, INC. Dept, PR, 201 W Manvitle. Compton, C8 G224

b |
L

o e e e e e
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GENERATE YOUR OWN ELECTRICITY!
BUILD A WINDMILL FOR UNDER $1,000.

Windpower is a practical low cost energy ailernative thal could save you thousands —
even supply all your electricity. Efficient 2 KW machine generates 2,000 walls,
ABSOLUTELY FREE. No batteries: plugs into 110V outlel,

A GOOD SITE SUPPLIES 100% OF YOUR ELECTRICITY NEEDS!

it you live In the northern states and can see an unobsiruéted view of 1. 2 miles, chances
ara thal you have a good windmill site; a longer view would indicate an excallant site.

ACTUALLY REVERSES ELECTRIC METER!

s tree. When the windmill generates maora electricity than you consume, tha utility mealer
will rotate In reverse. In eMfect, you would be selling electricity to the utilily, How's thal for

fighting back?
EASY TO ASSEMBLE PLANS.

100-page manual guldes you step-by-8tep in building your own wind-
mill frem our tested blueprints. Yirtually all parts can ba lound locally.
You sava by supplying spare time labor, Or, we can sell you some or
all parts or avan the complataly assembled windmill

——— S

r.
: I'm ready to FIGHT BACK! Send me:

| ] compiete plans ana 100-page manual 1 build my own
| windmill — $58.00

] Fact fiiled intermation Kit — $5.00

E] Assambled windmill machine and blades
fless pole of course) — $3800,

[ check enciossa [ wisa [] mc

Card # Exp. Date

Hamea

Address

Wi Residents add 3% sales tax.

Clip and mall to: FIGHT BACK, Dapt. P-182,
Box 162, Windsor, ¥Vt. 05088

e S Sl NS et S,




WORKSHOP MINICOURSE
TWO MORE SPECIAL TOOLS

ast month, we discussed two
tools that have been around a
while, yet are “new’ to many work-
shoppers—the brad pusher and the
French joiner's hammer. The same
is true for the tools shown here.

The ‘cat’'s paw’

This tool's name, obvicusly, is
derived from its shape. It's a nail
puller that's used on carpentry
projects—not for removing driven
nails from cabinets and the like. In
fact, it's generally used to make
framing changes in house carpen-
try. Homeowners will find it useful
for home-improvement projects.

To use it, position the work end of
the tool so that its claws will dig into
the wood beneath the nailhead and
straddle the shank below. Once it's
firmly embedded beneath the nail-
head, use the puller alone to raize
the nail. Then remove the nail con-
ventionally, with a hammer claw
and a fulerum block (if necessary),

Sinece a nail puller of this type

When the naithead is lifted slightly, stop
hammering. Then use the puller alone to
raise the head encugh for conventional
hammer claws to get beneath the nall. This
method will minimize damage to wood,

damages only the surface of the
stock, lumber can be reused in most
instances (for example, framing).
However, don't drive new nails
through holes left by old nails. Repo-
sition your board and start nails into
golid wood.

Cabinet scrapers

Chances are your hardware store
no longer stocks these tools. You can
order them from many craftsmen-
supply houses. Wooderaft Supply
Corp., 313 Montvale Ave., Woburn,
Mass, 01888, affers three versions:
gooseneck, $2.55; convex-concave,
$2.40; and straight, $1.75 (all prices
include postagel,

In use, a cabinet seraper is held
between thumbs and index finpers,
as shown, and the blade is literally
dragged across the board's surface.
More often than not, the tool iz used
with a pulling action, but it is per-

BURMNISHER

®

BURNISHER

PRl ED
EPGE

FiMISHED
EDGES

The best way to sharpen a scraper is 1o whet it; then, use a burnishing tool to finish the
sdge. The burnishing creates the wire edge, or curl, that does the actual scraping.

Hold the scraper between thumbs and
Indax fingars as shown and use with either
@ pulling or pushing motion. Proparly used,
a cabinet scraper eliminates a great deal of
sanding with abrasive grit paper.

fectly acceptable to use a pushing
motion. In fact, the task at hand
often dictates such action.

The important point is that a
sharp, well-burnished cabinet scrap-
er leaves a very smooth surface, If
it's used properly, I estimate it will
eliminate about 756 percent of your
sanding. Since sandpaper is expen-
sive these days, the tool can quickly
become a favorite,

I use my seraper frequently, espe-
cially in those difficult-to-zand areas
where grains merge from perpendic-
ular directions. For example, if you
use sandpaper to sand a butt joint
between stile and rail, you'll get
scratches across the grain of the see-
ond piece when sanding the first
{with the grain). Using a cabinet
scraper, you can start at the joint
and avoid scratches.

If you decide to use a scraper, it's
important to master the burnishing
operation shown here. Since the
wire edge formed by burnishing does
the cutting and smoothing, it's es-
sential that vou keep this edge on

YOUr scraper.
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Make up to3122 an hour—
gven while learningt

at home!

Get into this booming high-profit business that’s

Easy to learn — Easy to do

Never before have money-making opporiunities been 3o
great for qualified Locksmiths, Mow lucrative regular
lock and key business has multiplied » thousandfold as
millions seak more protection against zooming crima.
Yet there's aniy one Locksmith tor every 17,000 people!

Start Collecting CASH PROFITS Right Away

You're "in business” ready to earn up to 312.50 an hour
a few days after you begin Belsaw's shortcut training.
Take advantage of todeay's unprecedented opportunities
in Locksmithing for yedr-round EXTRA INCOME in-spare-
time—aor fulltime in & high-profit busineas of your own.
Hundreds we've trained have done it. So can YOUH Al
tools plus professional Mey Machine given you with
course, These plus practice materisls and equipment,
plus simple, illustrated lessons, plus expert suparvision,
plus business-building guidance will enable you to KEEP
THE MOMNEY COMING IN! Ideal for retirement—good
jobe too,

SEND FOR EXCITING FACTS—MNo Obligation

— Easy on You!

No EXU3 ingiuded with Your
Cost! Locksmith Training
BURGLAR
ALARM
el BECURTTY
Y ETENE
training. Covers
all phazes of
Burglar. Held-Up
and  Fire Alarm
servicing and in-
stallation, This
valvable and
timely  instroc-
tigh includes all special tools
and supplies. OMLY Belsaw of-
fers such exbensive traini ln
this rapidly erpanding flel
a part of your Locksmith Irllhlnl
ADVANECFO Lare iimdh-'n‘i

How 1o chamge combinations, in-
stall snd pervice 3;!. 'luull and

Train FAST

—— v
Discover what's in Locksmithing for you—how Belsaw's ok Safe-Deposit Box locks 1' l =
Master-Lecksmith-approved Lraining t¢an give you the that we cupply. You'll find 0
skill you can depend on to EARN MORE—EMJOY LIFE !tstinlﬂru: #n¢ highly profitable ’

MORE.

A I.OCKS IITH!

Hundreds of Belsaw trained men ﬂ-ﬂﬂ ALL sE.ﬂEE.m:.' m -
have succeeded in this lascinating I:u H.'ls“ 'V’ q,\?na,}'?.. !f Tyl ”.?ﬁﬂ.-
and highly profilable field . . . i

ghiy p 1 mmi

LA
L i It-‘
send fal

getails!

"' Before enrolling 1 checked
other courses and also asked
for sdvice from several of
the professional locksmiths
immy area. They all said

v YOURS TO KEEP!  Mifwricrvores o

Ky qu'n': Find out all abowt it! Send ior FREE Facts TODAYI ;

”;r:;l'::-l';: Just 6l in and mafl coupon below {or RUSH B

3 send rd) 1o receive full information
ooy i e M temuion  BUSHBELSAW LﬁﬁfﬂrﬁﬂE
Z‘.L':IL o There is NO OBLIGATION and NO SALESMAN Will Call—ever!
David Fairbrother—Dave's Lockemith Service I IIIISII UU'IIFUH Tﬂlll"l" BELSAW INSTITUTE. 1024 FIELD BUILDING ", 'y ‘-\_ I
Mifwauker, Wisconsin 53209 FOR THIS FACT-FILLED MANSAS CITY, MISSOUR] 6411 H g

= YES. please send me the FREE booklet mati"" o
piwes full detads abou! staring my Own businegss in
Locksmithing | understand there 15 00 obligaton
and thatl ng sakpsman will call

“l opemned my uwn business, spare
time, seven months after | enrolled and
made a profit of $3.29{or the first week.™
L B, A, Dedberry Littteton, Colorado

| FREE

BOOKLET!

Tells mow you quechly
fraim b be pour own boss
i & profitabie Sparelame
or Futitima business ol

“Mo more hard, nasty work for me
e wwn MLUE complele City
detarts on our 10-Day

Now | have my own business and with I
hardly any effort | average around 550
a day. Thanks for my new start in life.”
Sam Walker Prichord, Alabame
N RISK Trial Ofter! Slate B |

.. YOU Can Do ItTﬂﬂll----- S —p——

Addrass I




energy-saving tips
from PM readers

Attic fan louvers

34" POLYSTYRENE,
SECURE WITH DUCT TAPE

182

After installing attic insulation and
sealing our fold-up attic stairs, | was
sure that my gas bill would drop. To
my chagrin, the next month's bill
was £5 more than usual. My wife and
I were standing by the thermostat in
the hallway, when she noticed
smoke from my cigaret spiraling up
through the louvers in our fan and
into the attic. Looking down at the
fan from the attic, | saw Yi-in.-wide
cracks around every louver. Each
crack served as a flue to draw heat
into the attic and cold air off the
floor over the thermostat.

To zeal the louvers, I bought some
Yin-thick rigid polystyrene and a
roll of 2-in.-wide duct tape. 1 cut the
polystyrene to fit inside the lou-
vered frame and secured the edges
with duct tape. Also important, [ put
a strip of duct tape across the fan
gwitch. The polystyrene matched
our white, textured ceiling perfect-
Iy,

Our next gas bill showed a §19
decrease. Our vearly savings have
been over 3120, —Lawrence A, Stuck,
Marietta, Ga.

FLAT CORNER —_|

IR 14 REQD

CORME R BRACE Il -

TO SUIT (18

MOLDING {8 REOD || Fg
|

4" BATT o
r‘.\_sLIL_ﬁ.‘I Ll ] i

d
| PEAVY.OUTY
.| STAPLE |

FMiL

To minimize heat loss and cold-air
infiltration through the sliding-
glass patio door in my family room, 1
made an insulation package that |
install indoors each winter. It con-
sists of fiberglass batt insulation,
cut to fit the height of the door. 1
tape each piece to the adjoining one.
The result is a large piece of insula-
tion that covers the entire door. 1
fasten it around the edge of the door
frame with a staple gun. With the
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s
POLYETHYLENE

insulation in place, I coverthe entire
door with a sheet of 3-mil polvethyl-
ene. Then I tape the plastic around
the edges for an airtight fit. Next |
install a frame of 1238 joined with
flat corner irons; I fasten the frame
to the door trim with corner brac-
e85,

Since my patio door faces north, |
don’t lose any solar gain by blocking
it.—John D. Roberts, Liverpool,
N.Y.

Snake in the draft

To stop cold drafts from whistling
under doors, 1 use a draft stopper,
It's an B-in.-wide piece of fabric,
slightly longer than door width. |
sew the long edges together and one
end closed. Then 1 partially fill the
fabric with sand, and seam the other
end closed.—Elizabeth Mills, Ox-
Jford, Nova Scotia

Kettle's on

I alwavs leave my teakettle, filled
with water, sitting on the pilot light
of my gas range. It takes less time
and energy to bring this prewarmed
water to a boill.—Charleene Tuek,
San Diego, Calif.

Shell shocking

If you think nutshells burn well (see
Energy-Saving Tips from PM Read-
ers, page 144, Sept. '79), you should
try coconut shells. They burn hotter
and last longer. They burn for 5 to 10
minutes and give off a blue-white
flame that periodically flares much
like torch flame. If I could buy coco-
nut shells by the trucklead, | would
be able to stop burning wood perma-
nently.—Jfohn W. Owen, Newark,
Del,

charscs, 224 Wast 57th 5L, New York, N.Y. 10018




Market Court is one of six pntternn you can get in 12-ft.-wide, do-it-yoursell carpet.

Wall-to-wall

carpet you
can install

yourself

nstalling wall-to-wall carpet used
to be a job left strictly to pros.
Naoaw a carpet colleetion called the
Seulptured Touch is geared for do-it-
vourself installation. Made by Arm-
strong World Industries Inc., the

1 Aun a crayon or chalk line around the
room’'s perimeter; mark floor and wall

3 Press carpet firmly into floor-wall
|oint to transfer chalk marks, then cut.

Woodworkers
Store" is

carpet comes in 12-ft.-wide volls and
costs under $13 per sq. vd.

The carpet is 10-percent nylon
and comes with its own foam back-
ing, 8o vou don't have to buy extra
padding. The backing has improved
resistance to cracking and crum-
bling. It also resists mold and mil-
dew, 50 you can install the carpet in
a basement or over a concrete slab,
The enly installation tools you need |
are double-faced adhesive tape,
shears, and crayon or chalk.

The 10 embossed patterns offered
include, among others: a basket
weave brick, an octagon look, a wood
parquet and three medallion
designs. Each pattern comes in a |
variety of colors.—FP.5,

2 RAoll the carpel onto the floor; allow & few
inches of excess 10 run up the wall

Flease send me your 1982
catalog. I enclose $1.00 (for
third class postage) or 52.00
(tor tirst class postage).

Name

Address
4 Use double-face tape at seams and
doors to ensure that Ihe carpet stays flat.

JANUIARY 1982

City/State/Tip Code
Tha Woodworkers' Slore

Dapt. D701
&5 21801 Industrial Blvd Rogers, MN 55374



4 handyitemsto
make for yourhome

Spend a pleasant afternoon in the shop with any one of these
projects and we bet you'll scon return to make the others.

Few workshop produets provide as
much satisfaction as those which
you use in your home, Here are four
projects that are sure to be popular
with the entire family.

The first item is a puzzle which is
great fun when you're looking for a
challenge. The other three items—
an antique model quilt rack, king-
gize salt and pepper shakers and a
Corian carving board for the kitch-
an—are more functional projects.

1 Puzzle cubes

The ohject of the puzzle (caption, far
right) sounds easy. But it's probably
eazier to make the puzzle and let the
teen-agers in your home figure it
out,

Cut the hardwood cubes slightly
larger than 1% in. square. Then true
them up as shown in the photo (near
right). Choose four contrasting ve-
neers and fill in their names in the
drawing chart. The chart gives the
number of 2-in. squares of each
veneer needed to glue up all sides of
the four cubes.

Mark the cubes according to the
four diagrams in the drawing. Imag-
ine that the diagrams fold down
around the cube. Then mark the
back of each veneer square aceord-

1/8"-DiA. x BSE"
DOWEL (4 REQD.)

T x 1-1/8 » 678"
HARDWOOD BOTTOM

1/8"-DIAHOLES,
BORE 1/4™ DEEP
(4 REQD.)

Arrange the four cubes In 4 POW &0
that a different veneer face appears
on all four sides. Rack displays the
cubes In inviting way.

To create square cubes, hold them In & Use C-clamps and two pleces of particie-

pleca of angle iron secured in a lathe tool-

board to glue vensers. Paper between the

poetl. Use medium-grit paper on faceplate. board and venser will prevent sticking.

Qln|lm|®

BT HARDWOOD ENDS
(2 REQD.}

%
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Display heirioom quilts on this handsome
hardwood model ol antique quill rack.

O EE&%N sw;;es -

‘a(}-“"‘r
AT TN

After sanding the sides and shaping the
tops and the feet ps shown here, the feet
may ba trimmed to thelr final size.

ing to its letter designation in the
chart, Mateh these letters, face to
face, as you glue the veneers to the
cubes. Use the gluing process shown
in the photo on page 66. After the
glue has set, trim away excess
veneer with a sharp knife.

Make the puzzle-cube rack accord-
ing to the dimensions shown in the
drawing on page 66. The rods can be
stainless steel or dowels, but [ prefer
the warm color of brass.

Both cubes and rack may be fin-
ished with three ccats of polyure-
thane varnish. For s superior finizh,
rubthe first and second coats lightly
with steel wool before applying the
final coat.—Kenneth Wella

2 Quilt rack

If you're &8 do-it-yourself kind of
crafteman, this is anideal project for
you. The grid drawing provides the
information you need to seribe pat-
terns for cutting the tops and the
bases for an average-size quilt rack.
The overall size of the parts can be
changed by simply giving the

squares larger or zmaller values,
according to your needs. In practice,
the base of the largest rack wouldn't

Shape the bars and uprights on your lathe
according to a pattern of your own design.

be wider than 14 in.; the smallest
rack base wouldn't be much less
than 9 in.

The design of the turning details
on the bars and uprights has been
left up to you. For the size of base
and top given in the grid drawing,
the bars and uprights should be cut
from 1-in.-8q. stock, 26 in. long. When
turning, try to leave a minimum
diameter of % in.

For all uprights and bars, turn
tenons to a Ye-in. diameter, % in,
long, at both ends. On the original
antiques, the bars usually join the
uprights in a section left square on
the upright (leg).

The lower bar joins the uprights 3
to 4 in. below the upright center
point. The uppermost bar joins the
arcs, and the other two bars join
uprights 3 to 4 in. below the upright
Jjoint with the are.

After the pieces are completed,
test-fit all the parts together. If
you're satisfied with the fit, disas-
semble and apply carpenter’s glue to
all joints and clamp them as shown
in lower right phote on this page. If
any glue squeezes out, be sure to
wipe it off promptly with a damp

(Pioase tuen 1o page 158)

After tes!-fitting all parts of the rack, add
give to all joints and clamp =s shown.
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Build PM's
Loudmouth

sound-effe

The Loudmouth will whistle,
chug, tweet, screech and
pop—but it may not make
you a popular neighbor!

by Walter Sikonowiz

Menti{m gound effects to most
people and you will probably
conjure up images like the flapping
of sheet metal {for thunder) or the
slapping of inverted coconuts
against a board (for horse hooves).

But today's sound effects, like
almost everything else, have been
revolutionized by electronic tech-
nolegy. In fact, it iz now possible,
thanks to the integrated-circuit (I1C)
designers at Texas Instruments, to
build your own sound-effects gener-
ator using only one 1C. Not only will
you be able to gpenerate everyday
sounds, such as the shriek of a siren
or the deafening blast of an explo-
sion, but you can alse produce
unearthly sounds like the zap of a
phasor gun or the gurgling warble of
a flying saucer.

Sounding out the circuit

To get an idea of how the sound-
effects penerator works, examine
the schematic diagram. IC1, a type
SNT6477, 28-pin integrated circuit,
is & very complicated device, but the
overall circuit of the generator re-
mains relatively simple. The easiest
way to understand this circuit is by
considering the various controls one
by one.

Trigger switch 52 is used to ini-
tiste momentary sounds. Potenti-
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ometer R10 controls the length of
time mnecessary for the sound to
build up to maximum volume from
zero. This period is known as the
attack time of the note. For exam-
ple, the clarinet's attack time is
about 50 milliseconds, while that of
the tuba iz a much longer 400 milli-
seconds.

Two other equally important
characteristics of a sound pulse are
its sustain and decay times—the
former controlled by potentiometer
R14 and the latter by R12. Sustain
time is simply the interval during
which the sound remains at a maxi-
mum level, while the decay time
specifies how long it takes the sound
to fede back to zero.

What happens when yvou wish to
generate a continuous, rather than
momentary, sound, like a siren's
wall? In suech an instance, attack,
sustain and decay are unimportant,
gince the sound is always “on." So,
when penerating continuous-type
sounds, you simply ignore the four
controls mentioned above,

For sounds of either type, pulse or
continuous, pitch is another charac-
teristic of the utmost importance; it
iz controlled here by potentiometer
R4. The difference between Big Ben
and your alarm clock is largely one
of pitch—not to mention volume.

Simple printed-circuit board connects a
newly designed integrated circult 1o vari-
ous switches for sound effects.

Some sounds—in particular, sev-
eral naturally cceurring sounds—
have no identifiable pitch. Instead,
their vibrations are best character-
ized as noize—a collection of many
frequencies (pitches) all vibrating
together simultaneously. When gen-
erating such sounds—and this in-
cludes explosions, gunshots, the
sound of the surf, plus others—you
will need noise-control potentiome-
ter RA.

Getting back to pitched sound,

(Please furp fo page 70




If you're looking for ideas to
save time and money — while
enjoying what you're doing —
send away for PM's catalog
immediately.

We have plans for shop tools,

boats, storage houses, campers.

Scuba tow, ACV, log splitter, air
compressor. Smart ideas in
fumiture! Also dollhouses!

Projects the whole family

can enjoy.

And best of all — we offer a
special and unique service —
photocopies of past PM articles.

i,

; ._ - ""hﬁ. I.R‘j"’ .‘:! -

-

What's more, we tell you the
year the projects were pub-
lished. It may be as early as a
1902 glider to a most recent
1981 solar garden shed. You'll
have fun just browsing through
the approximately 900 different
plans and projects. You'll find
our GREAT WORKSHOP series
listed. Also our SHOP MINI-
COURSES. Timely energy-saving
ideas! You'll see it all in our new
POPULAR MECHANICS PLANS
AND IDEAS CATALOG.

Price $1.00

SEND FOR YOUR CATALOG TODAY®

Send Your Name and Address with Check or Money Order to
Popular Mechanics, Box 1014, Radio City Station, New York, N.Y. 10101

Popular Mechanics 15 a pubibcanon of Hears! Maganines, a Division of THE HEARST CORPORATION




= e
=]
L \& i
g N.C. -
15 IJ II
15 10 ¥ 1 X6 AN
16 14
A1l
b Il 76477
T SR (" - M 8 o & 5 2
GLE] i Rn Rlv RY
10K 82 100
K K
AlE R =
39K, 150 LA1T ) E
K 47 W 200 1M §33 1w Lot SIM
% 4‘-‘1 (-l piet lem (-1 e (]

TO-#2

=

=

Ay,

ICI
TOR

14

RE — SPECD

CONTROLS

2 —POWEAR  AB - NOISE
52~ TRIGGER R10— ATTALCK
33— MODE R1Z— DECAY
AZ — VOLUME R4 - GUSTAIN
A4 - FITCH 41 = 0UTPUT

2
W

TORO TORIZ TORS
A1E i
= R1
R At
ATl
] ol o—

TORd TORE TO R4

70 POPULAR MECHANICS

BUILD PM'S LOUDMOUTH
(Contnueed from page 568)

there are times when it is conve-
nient to vary the pitch automatical-
ly. A familiar example is the musical
effect called tremolo, in which the
pitch is cyclically shifted up and
down a small amount, at a rate of
about six cycles per second. This
adds a pleasant flutter that imparts
gxtra “warmth" to the sound. Fre-
guency sweeps of this type can be
gccomplished with the aid of speed
potentiometer R6, which controls
how fast the pitch (selected by Rd)is
swept up and down.

Next we come to Mode switch S3.
This is an important control that
eoordinates the effects of all the oth-
er controls mentioned so far. Modes
1, 2 and 3 produce sound pulses that,
after triggering by 52, last for a time
interval determined by the settings
of R10, R12 and R14. Mode 1 is noise
based, Mode 2 produces a pitched
gound, and in Mode 3 the pitched
sound is swept. Modes 4, 5 and 6
yield continuous sound output.
Mode 4 supplies pure noise, Mode 5
yields a combination of noise and
pitched sound, and Mode 6 is based
on & tone whose pitch is swept.

Diodes D1 through D1l serve as
switching devices. Note that the
horizontal and vertical lines of the
grid in which the diodes are situated
do not connect together. Each diode
connects to one horizontal line and
one vertical line.

Potentiometer R2 is the volume
control. The signal from R2 is cou-
pled through capacitor C3 to the

(Figase lun 1o page T2)

PARTS LIST—LOUDMOUTH
B1—Battery, § v.d.c
Cl1—100-mdd, capacitor, 16
Cd—.1-mid. capachor, ww BN
C—1-mid. capnciior, mylar
Ci— D1-mid, capacitor, mylar
CE— T3-mid. capacior, mylar
CE—200-pid, capachor, polystyrens
C7, Cl—_4T-mid. madmr miylar
Ol thwroagh D1 = 1 NS4 dicde
IC1—Boumd gameiaior, type SHNTEATT (or Radio Shack
£76-1765)
J1—Pnong jack
Fi—47 D00-chm [(47K) ressior
R2—5,000-5km polentiraber, sudc bpe
RA3— 22 000-chm (22K resistcr
R4, RS, Ri—1-mag. polenbometer, Sudo Rper
RE— 33.000-0hm

m {33} resistor
AT, AT —100,000-00m {100 ressstor
Ff— 8,200-ohm resisior

R10—1-meg). resistor

FZ, Rid—2.-mag. poianticrmeter, bnear tape
F13—10,000-ohm (10K) resisior

18— 750,000-0hm (150K resisior

839, D00-phm (39} resmion

AT —10,000-chm. (10K} resistor, % iolerance

18— 15,000-0hm (15K} resisior, 5% ioderance

B1—Spat swilch

82— Pushinfion switch, momentary contact and nosrmally
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tiful drafting outfit that includes sturdy.
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ity steel precizion drawing
instrigments in attractive lined
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| 4500 Campus Or., Newpart Beach. CA m&w

time Imlgﬂlﬂ: to class or “gening

ready verything is always at

your fingertips. Go al your own
sce. Learn more FASTER..
use you're a “class of one™!

@&l Into & Carear Where Pay Has Been GOING UPI
Salaries for draftsmen climbed 23% du.rini the 3 years
from 1973 to 1976, icr:urdmf to 1977 survey of
12,000 draftsmen by American Institute for Design &
Drafting. Graduation from this course doet not insure
that you will get a job. To find out bow our graduaies
have done, send for our job placement record. And
because opportunities vary from one area 10 another,
check the job marke! in your ares and see how many
jobs are amhhlt in the f)'uld of drafting.

HI.IIH WII'.IHII FOR FREE “DRAFTING CAREER KT,

B with revealng
it homa in spare

whek The course was vary haipiul 1o ma.”
Wr, Copsiand Bacey

Worth American Schoal of OITY

apiftide test and dralting coresr kil...ALL FREE
Mo esissman will call. Chack here for GI or WA .
AGE
STATE il

4500 Campus Dr., Depl. PEOC wpoil Beach, CA 92660

SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

s 2 4.95 DELIVERED

* 5nlts most log N one lick—wor't
shick

* Mo struggiing ting heavy logs up
1o high priced power splithars,

= Drop ‘em, sow "em, stond ‘em up,
and spiit ‘erm!

* Forget about last, stuck, or fiying

SPECIFICATIONS

Weight: Heod-12 Ib. (Tatal
weight 15 1)
Construction High-canaon steel

haaod, hardenad edge
High strangth steal

handie,
Guarantes:  YEAR TRIAL OFFER
+ 10 yaars against
failure.
$19.95 Factory pickup.
524,95 Delverad to your door,

VISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE H8O0-321-9892
Inside Ohio 1-214-234-5021
CR SEND CHECK OR MONEY ORDER.
Somy MaCODs

wedges
s Mo gosoline, no set-up. No take-
down
= Mo wooden handles to reploce.
® Mo gimmicks. Just simple physics!
Wa at 5otz have been making the
same quiet offel for years: Ty a
Morster Maul of cur riskd Within one
yaar, if you don't think it's the fastest,
least fiing method of spiitting fire-
wood, let us know, and we will give
you your money back Including
shipping . . . . Pus, It's guarantead
against fallure for 10 years.

Price

QUR 25th
YEAR

Sotz Corporation, 13443 Stallon Rd., Calumbla Station, OH 44028
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TRIGGERED SOUNDS

Mode | Atack Sustain Dacay Nolss | Piteh Spood | Efect
| 1 | cow CowW 12:00 200 | X X gurshot
1 | Cow 9:00 3:00 Cw X o | expiosion
2 .00 1.0 300 X a:00 ¥ toghorm
{ 2 | 9w 200 11.00 % B:00 X whistie
[ -3 8:00 1200 | 300 X 1.00 100 | phaser gun
[ & 8:00 B-00 %00 x B:00 300 | bind chep
X conired has na effect on B particulsr sound. CYW: clociosdse. COW. counferciockmss.
Timea indicata ponter posibon reialve o ke isce of @ slardand 12-how Cock,
CONTINUOUS SOUNDS
Hoise Speed Pach | EPet
a 300 X | % | surt (see tent)
5 100 200 | x | locomotve 12:00
5 CCw cow | x prop plane
[ & | X 4100 1.00 siren % e 200
[} X 2100 12-3:00 flyireg saucar |
f X 200 oW motorboat | ccw A

Tables above detall how to get some amuaing sound ffects from the Loudmouth, Simply
set your controls to correspond with the sound you wan!—and volls, everything from the
siarship Enterprise’s phasors 1o the sweet song of an electronic canary.

BUILD PM'S LOUDMOUTH
{Conpnued from page 70,

input of an audio amplifier. For the
most realism, especially with loud
sounds like explosions and gun-
shots, an amplifier rated at a mini-
mum of 10 to 20 watts is recommend-
ed, Battery Bl supplies nine volts;
use either six AA cells in seriesor a
G-y, transistor-radio battery of the
alkaline type. (A standard 9-v. bat.
tery will work, bu: won't last.)

Putting sounds together

Construction of the sound-effects
generator is straightforward and
should pose no problems, even for a
beginner. The first thing to do is
choose a construection method; ei-
ther perfboard or & printed circuit
will do nicely. For those going the
PC route, a complete pattern is sup-
plied in this article. An etched and
drilled PC board is also available by
mail (see parts list). Regardless of
the method chosen, be certain to use
only rosin-core solder and a low-heat
(25 watts or leas) soldering iron for
the project. Acid-core solders are too
ecorrosive, and a soldering gun is
almost certain to damage delicate
components.

The use of a 28-pin socket for IC1is
strongly recommended. Be abso-
lutely certain to orient all polarized
devices correctly. This applies spe-
cifically to IC1, electrolytic capaci-
tor C1, the 11 diodes, the battery and
all the potentiometers. Note, in the
pictorial diagram accompanying the
schematic, that the terminals of vol-
ume control R2 are wired differently
from those of the other six pots.
From the parts list, you can see that

some potentiometers have an audio
taper, while others have a linear
taper; do not confuse the two.,

Almost any kind of eabinet can be
used. A commercially available alu-
minum case was used for the proto-
type, but a plastic or wood box would
serve egually well. Any convenient
layout of the controls can be used.

The table contains a dozen sug-
gested sound effects, and you should
try these before going on to create
sounds of your own. Listed in the
table are approximate settings for
each potentiometer, relative to the
face of a standard 12-hour clock and
relative to the extreme clockwise
{ew) and counterclockwise (cew) po-
sitions of each pot. As the pictorial
inset shows, the 12 o'clock position is
upward if the ¢ew and cew extremes
are downward. (Note: The standard
potentiometer rotates through an
angle of about 270°)

A few sound effects require fur-
ther comment. Set your amp for
maximum volume when simulating
a gunshot or explosion. Tocreate the
surf sound, you must also manipu-
late the volume control; alternate
peaking and diminishing of the vol-
ume will mimic the erash and ebb of
the aurf on & beach. When simula-
ting the prop plane or motorboat,
you might want to cut your amp's
high-end response with its treble
control. This iz not absolutely neces-
sary, however. For the flying sau-
cer, slowly rotate the pitch control
back and forth between its 12 and 3
o'clock positions. Finally, the sus-
tained setting should, in most cases,
be equal to or more clockwise than
the attack setting for the best pos-
sible results, ™



SYNTHETIC FUEL MADE FROM GRASS CLIPPINGS, WEEDS, CORN, ETC.

Make Your Own
=12¢A Gallon!

Government officials predict gasoline will be priced at $2.50/gallon.
This means that a tankful of 20 gallons will cost you $50!!

Beat High Fuel Costs!

This brand new technical achieve-
menl will let you makea your own fuel
for vour car, truck and boatl at a cost
of under 12¢ a gallon. Hundreds of
television and radio stations as wall
as over 1,000 newspapers worldwide
carrled this amazing news. You can,
by combining grass clippings or
waeds or corn — In fact any anic
matarial — and water and d]&tlllin?
the mixlure, cblain hundreds of gal
lans of high enargy fual. This is nol Lo
be confused with gaschol which is a
mixlure of B80% gasoline and 10%
alcohol — our unlque mathod of dis-
tiflation allows you to use the fuel
diractly In the tank of your car or
truck, This new manual shows you
how (o build a legal solar powerad
slill for about worth of locally
@vallable materials from your lumber-
yard. Your fuel will cost you from 11¢
to 12¢ a gallon — compare that to the
frh:u you are now paying for gaso-

Ing or diesal fuel. You don't have 1o
ba the victim of greedy oll companies
or bad-tempered gas station atten-
dants — you don't have to wall in ling
for hours to pay ridiculously high
prices for fuel — you don’t have to
worry aboutl taking weakend drives

Easy to Build!

With our fully detailed plans and
instructions you can build a solar
poweared still in aboul 7-8 hours — all
¥you need ia a hammer, nails,
acrewdriver and pliers. Even | you're
nol handy, you can buiid this solar
8lill by flollowing our step-by-step
direclions — no technical language 15
usad. Wa even show you how 1o get

ernment approval for your slill
es! ol all is that the stll is com-
|Ipllllwljr solar powered — using the
rea rays of the sun. YWilh this fuel you
can run any car, truck, boat, lawn-
mower, or motorcycla enging — our
luel can be used in place ol leaded or
unleaded gascline — or In place ol
diasel fuel

Beat Gas Rationing and
Shortages!

For the small investmant o about
$40 lor materials and a few hours of
work, you can beal the fuel crisis and
have your own ENERGY INDEPEN-
DENCE from now on. The lime will
come whan gasoline will be rationed
and your allocation might only be 8-
10 galions a weak lor less). Or there

might come a lime in the near fuluré
Ihal gasoling and diasel Ivel will be
unavailable al any price — because
ol strikes, OPEC shuldowns, elc.
Even il you don't build the solar
powered stlill now — iI's good
insurance o have the plans available
lor future use You can easily pul tha
entirg still and luel holding tanks in
an area of &ix feal by aight leat. Build
the solar powered slill for your own
usea - or resell them lo others for
£400 and %500 each Order this
valuable and exciusive manual MAKE
FUEL INEXPENSIVELY loday by mail
— i's nol available |n bookstores

Simple Carburator

Adjustment!

We have a SIMPLE ADJUSTMENT
guide that shows you how lo make
several adjustments on your carbura-
lor 5o thal your car or truck can use
this new fuel efficienily. No technical
of mechanical knowledge |5 required
— jusl follow our easy inslructions
You can readjus! the carburalor any-
lime 1o converl your engine back 1o
using gaschne |l you dasire

Other Energy Saving
Books!

We have lwo other very helprul and
Umely books — the first, BUILD A
SOLAR POWERED HEATER shows
you how lo harness the sun's [ree
energy to build 8 complete home
heating syslem. Remambar how high
your fuel bills were last winler — with
this heater in place, you can heat
your water and home for practically
nothing. Our slep-by-step instruc-
tions show wou how to bulld your
solar healer for about $80 to $80 in
locally available malerials — it will
take only aboul 10 1o 12 hours 1o
bwild and no special tools are needed
Our plans, will &l anyone whao can
hammer a nall, build ihis solar heater
easily

By spanding under %100 for parts,
and invesling 10-12 hours of your
lime you can get @ solar heating
system that would be commercially
availlable al a cost ol $2500 o
$3.000
Send for your copy row!

Our gacond book Is 3 YWAYS TO
SAVE ON FUEL COSTS, In it, ‘Il
learn how to save from $30 1o 575 &
month on your utility bills. You'll find
over 3,000 differen! practical hinta to
make your home super enargy effi-

I My name s

I Addnass

l Ciry

elent. Our glant 8% x 11 Inch boox
has over 170 fact-filled pages. Just
the savings from ona Idea will mora
Ihan pay for the enlire cost of the
ook, Order it today.

We've got-a brand new book on
HOW TO BUILD YOUR OWN
ENERGY EFFICIENT HOME FOR
$9,000. You'll get all the step by
step Instructions In clear non
technical language. With about
2.3 months of work and under
$0,000 for materials you can build
a home easily worth $50,000-
360,000,

HOME TRIAL COUPON

ENERGY DEVELOPMENT « DEPT.VPM
Box 438 = Jarreil, Tx 76537 USA

I'm fed up with the anergy crisls, high
prices, OPEC, etc. — and | want (o do
something about [t now — send me:

[ MAKE FUEL INEXPENSIVELY

manual and plans ... ..$19.95
[0 SIMPLE ADJUSTMENT
T T RPT § 5.00
O BUILD A SOLAR POWERED
HEATERboOk, .. .....-- $19.85
O 3,000 WAYS TO SAVE ON FUEL
COSTSbook........... §19.96
O BUILD YOUR OWN HOME FOR
$0000 manual........... §10.85
SAVE O All 5 bocks
(Save$25000) ........... £50.98
Pleaso sand a check or mo ordar, Mo
CODs. ‘We pay postage o all 50 slates.

Add 32 per book for shipment 1o lorelgn
countries. Add applicable tax.

Slale Zip

[ 'm in & hurry — send evarything by
grmnhr AUSH maill I've englosed an extra
2100 to covar costs.
15 DAY MOMEY-BACK GUARANTEE
2 Energy Institute
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~ Asuper-slick

oil additive that works!

There are lots of slick oils on the market, but we've
found one that does what it promises.

ufoil ia an oil additive that con-

tains polytetrafluorethylene, or
PTFE. PTFE is not new. DuPont has
been selling a form of it for years
under the trade name of Teflon. Its
basic property is slipperiness,
whether it's coating a frying pan or
a piston. But this
very slipperiness
is also part of
PTFE's undoingin
certain formula-
tions. It's very dif-
ficult to keep it in
dispersion or make
it adhere to any
surface.

There are =&
number of oil addi-
tives on the mar-
ket that econtain
PTFE in one form
or another, and
most of them don't
work.

-
4
-
=

-

-
-
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besides, We decided to put the recom-
mended Tufoil treatment in our
long-term Renault LeCar test vehi-
ele.

The Renault is hardly a slouch
when it comes to fuel economy, even
without Tufoil. It was already deliv-

Typically, vuroh keeps stippery chemical, PTFE, property dispersed, as In

the molecules of iy two test tubes st right. In other products It setties out.

PTFE tend to ag-

glomerate, forming clumps which
drop out of dispersion and end up in
vour oil filter. Eventually, the filter
and oil galleries clog and you have o
major problem,

According to the Tufoil people,
their product doesn't do this. In
1673, a lubrication engineer, Frank-
lin Reick, developed a way of making
PTFE stay in colloidal dispersion
indefinitely in motor oil. Normal
PTFE oil additives start with parti-
cles around 1.0 micron in size.
Reick's particles are less than 0.3
micron in size.

The difference is that Reick gives
his PTFE particles a uniformly neg-
ative charge, so they constantly
repel each other.

What does all this mean to you?
Well, Tufoil is claimed to reduce
emissions, improve performance,
meke starting emsier and increase
the life of your engine—while pick-
ing up a couple of miles per gallon,

Produced by the PM Auto Dept.
Taut: Rich Taylor
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ering 33.9 mpg, in mostly highway
driving.

With this baselire firmly estab-
lished, we changed the oil and filter,
then added the B-ounce bottle of
Tufoil. Nothing happened for 200
miles, then the fuel average sudden-
ly went to 35.50 mpg and stayed
there. According to the Tufoil peo-
ple, the Renault's idle speed should
have incrreased because of the re-
duced boundary layer friction in the
engine, In this car, nothing—except
an increase of 1.6 mpg.

We changed the oil and filter
again, and dumped in a second bottle
of Tufoil to see if we could speed up
the process, Again, nothing hap-
pened for a few hundred miles, then
the mileage jumped to an average of
37.4 mpg—an additional 1.9 mpg.
There was no increase in idle speed,
no measurable change in perfor-
mance or emissions, just a total in-
crease of 3.5 mpg over the baseline,

That's an incresse of 10.3 per-
cent—absolutely spectacular for a
car thet's already one of the most

Beware of snake oils

There are literally dozens of so-called slip-
pery oils and oll additives on the market—
most made by companies that have
sprouted on the scene in the wake of the
luel panic. Some of thesa firms have done
nothing more than mix up & batch of DuPont
Teflon micropowders with low-grade mator
oil, slapped a fancy label on it and called ita
high-miteage oll additive, without bothering
1o find out what raw Teflon will do o your
enging. In that formulation, the Teflon will
clog up your engine's ol filter and pas-
sages. These clogging problems bacame
s0 widespread thal DuPont began getting
complaints from dissatisfied users with
cooked engines who thought DuPont made
the product. DuPont, essentially, was a vic-
tim of these ripoff artists, who were using a
legitimate, widely accepted product (Tef-
lon) and the name of a mos! reputable firm
(DuPont) to sedl a worthless and sometimas
harmiul snake oil.

The problem became so acute that as of
Feb. 1, 1980, DuPonl Issued a public state-
ment that no one could market an oil addi-
tive bearng DuPont’s corporate namaea of its
trademarked Teflon nama. DuPont even
refused to sell any of its Teflon micropow-
dar o anyons who would be using it for that

purpose.

Still, we've run inlo companies who have
sworn they wers sxempl from the ban. At a
Mew York trade show last year wa found
four companies, aach saying they wara the
only ones granted &n exemption from
DuPont, DuPont vehemently denies this
and will start legal proceadings against
anyong who continues using its name on
worthless products.

Be caraful. If you see a high-mieage oil
additive with Teflon written all over il, stay
away. [t's gol somathing in it which might
ruin your engine.—T.A.

economical around. Aute Editor
Tony Assenza owns an earlier Re-
nault LeCar with less restrictive
emissions equipment that started
with a baseline of 38.0 mpg. After a
single dose of Tufoil, his mileage
inereaszed to 41.9. After 12,000 miles,
the effects of the Tufoil seem to have
worn off slightly, and his car has set-
tled into a consistent 40-mpg groove,
2.0 mpg better than before. That's a

(Please hum fo page 76



STOP WASTING FOOD, Time, Energy, Money

SAVE' Total Juices®, hot soups, all groin
MAKE BREAD cereals, flour, instant dinners, salads,
hamburgers, cakes, peanut! butter,

bﬂb‘ffﬂﬂdi bland diets, purees, party drinks, chopped ice, freeze “'ice cream.™

*3600" VITA MIX® makes them all INSTANTLY...

The one that throws
NOTHING away!

Now s the time to start saving money
and the nutrition In your food

Use patented “impact” method—not old
separation “throw-away” method.

U.S. Dept. Agriculture handbook says:

ke lnd el and
jaizs pAly*  everything®
LEMONS (VIT. C) 80 mg. 348 mg.
ORAMNGES (VIT. C)** 108 mg. 319 mg.
==Frunhy 1lgre Cal, Vulesyiv " grawensd wl Frull
Now you can get up to the nuirients
shown above the Vita Mix way.

["PFeel and sverything” is the VITA MIX® way)

SUPER 3600
STAINLESS STEEL

VITAMIX.
BREADMAKER

The easy way to make home made
bread — not only fresh-baked but
of frash-ground grain with precious,

"R’g"ﬂ vitamin oils retained for that IMPACT

yummy “3-minute fresh” flavor. LEVER
Only VITA-MIX® can_grind grain,
mix and knead the bread all in one
easy 3-minute operation.*

No need for old fashioned, oversized
bowls, kettles, dough hooks or stone

grinders that clutter your kitchen
and take so much time,

* 3 minutes for us 1i|
5 minutes for you If you B6e mew B8R it '

CHECK THESE FEATURES

O Full 5-Year Free Parts _____..-"__

SIMPLE AS ONE, TWO, THREE ...

1. MERELY PUT FOOD IN
PATENTED “SPLASH

ACTION DOME"®

Allows steam to escape safely
when using hot liquids! Your
3600 Juices, Freezes, and Cooks
without Burning, Scnrching or
Lumping foods.

2. FLIP THE FULL IMPACT
LEVER

to activate patented reversin

motor. Hammer blades smas

into foods — as they revolve and
reverse — with tremendous
HEAD-ON IMPACT. Instead of
mearely pushing them around
the container,

3. OPEN THE PATENTED
PRESSURIZED SPIGOT
serve Total Juice® “ice cream”,
hot soup—over B0D recipes—
by dish, glass or by gallons. Mo
littin pouring or lid handling.

The first time —right at the table.
Large or small quantities.

Free Recipe Book

TOTAL JUICES!
COOKS!
FREEZES!

_——

-
Replacement WRITE TODAY! — Ph or outsids Ohlo call TOLL FAEE 800-321-2700
O U.S. Made, Natlonwide Service I Risska snd Hawall nll T u. FIIE m ﬁm
O Sedf-Cleaning 1 h:mm:ﬂm&mmmmmnmmm _prhuss WHIT R T DY indovwnaiion
O Super-Powered Motor
O Save Food, Time, Money—Now! | TR I e T il MO Scetinis S 10 Mk o et WAL
o Listed ' EEMHD THES COUPON TODAY boc —
O Heavy Duty I W mmm?ft
0 265 MPH Blade npsm I — o
stainiess steel concussion chamber | o
O No Other Appliance Has Vita Mix® | L
Festures | ciry BTATE _ TP CODE
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4 gallon
oll tank.

H lic
oll filter.

High spead Replaceable
dlirlgmurruhh ide and
wheels. waar plates.

slubborn ha

ot
price.‘n%u"?llimsm

12 TON
Lowe profie, 247 airokea,
2 glage puinp, low speed
wheels, 5 H.P. B" wadge,
B tmnm
frame
§738
(high spead whesals &
detant vakve optional)

frame .

HEAVY DUTY SPLITTERS

255?““

Mow you can have all the power you nead to shattér those
rdwoods, krols and gnaris at a price that's a lot

Iowwr Than tha compatition. Cur splitters are made of the Mlinest
componants and are built tough 1o last. Compare our leahures Ihen Compang

powerful reasons 1o buy Northern Hydraulics.

15 TON
High or Low profile.
247 gtroke, 2 stage pump,
high speed wheels, 5 HP
8% weoge, €7 lube

$825

igelent vahie optonai)

NORTHERN HYDRAULICS

PO Box 1221, Deparimen) PMS-12 = Bumsville, MN 58337
{612) 894-8310
Bond dor 2 Sodlted BroEhume; OF F Building your owe sond §1 .00 1or low phce parts Cataiog

—e—— [@tant valve
automatic return.

2 stage roller
bearing pump.

Heavy duty
rectangular
{ube framea.

Low
profile
15-ton

unit,

24 TON
High profile, 30" stroke. 2
slage pump, high speed
wheels, 17HP. 12°
wadga, 7" ube framea,
detent vahve (aulo relurm)

Two Year Guarantee.

Super Low Prices! Q-71 MINI-QUARTZ
NEW Super LOW Prices
i Ld: $6.50 ea.  10-24: 55.40 ea.
Eﬂl 21';531;‘;‘5’;3{' 48 P"": 5.0:$6.00 cs  25-49: $4.95 e,
Pl . % Include $2.50 for shipping
g:ds’eu'rd Your KLOCKIT & Handling - Sent U.P.5.
er To:

P.0. BOX 529, DEFT PM182
INSIN 53147

Send far & Free 48 Prge Catalog

now the whole family can

REI’AIR OR MAKE

ICLOCKS|

FOR FUN & EXTRA INCOME

With SUPER ACCURATE New Mini
Quartz Movement Made In The U.5.A.
FREE HANDS!
Other Quartz Movements, Dials,
erals and Accessories also available at

FREE CATALOG

Num-

§-200 Sweep - 5,20 gach
Red, Black, or Brass

{You may include ™5 for 13 cliss carslog mailingh

STAINED
GLASS

Hend 30p fewr fawelnaiing
catalog of klts, fools, [dewd
hoaks Eed wupplies
BIG STARTER HIT
Ouly S17.95 ppd.
WHITTEMORE,

BOX 2065EM, HANOYER, MASS, 02339

Supar Edition lor
Late Modal to Classics

Only 81 for a full year
Ficks Autnmauw P”.t'!% f,&

AUTD PARTS
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OIL ADDITIVE THAT WORKS
(Continued from page 74)

5.2-percent improvement over the
baseline.

All of this is consistent with what
the Tufeil people say should happen.
The &average fuel-economy gain
seems to be between 6 and 10 per-
cent, depending on the condition of
your engine going in, the way you
drive, and so forth. The only thing
that confused them was why our test
Renault didn’t exhibit the increased
idle-speed phenomenon which they
experience with three out of four
cars they test.

We're not going to worry about it.
In our real-world experience with
two different LeCars, Tufoil works.
It didnt clog the oil filter, didn't leak
out all the gaskets, didn't thin out at
high speeds. It stayed in dispersion
and cut the fuel bill 10 percent,

The bottom line: savings

Is it worth it? Yes—provided that
you use it the way Tufeil recom-
mends. They say one 8-ounce treat-
ment (one bottle}) will last 10,000
miles without an oil change. Essen-
tially, the Tufoil will extend your oil-
change interval to 10,000 miles, if
you have a new car with a 7,600-mile
oil-change interval. Following their
oil-change interval, our test Renault
would save 27.6 gallons of fuel in
10,000 miles or 3$38.64, since we
bought gas at $1.40 per gallon.
That's considerably more than a bot-
tle of Tufoil you buy for about $10.
Thus, our payback period iz & rea-
sonable 3,300 miles.

For older cars with a 3,000-mile
recommended oil-change interval,
Tufoil will extend that interval to
6,000 miles, the company states. The
payback period will vary, depending
on percentage of mileage increase.
Tufoil’'s research found the mileage
increase to be over 10 percent on
these older cars, so the payback peri-
od was still reasonable.

Aszszenza has been chugging along
with Tufoil since the 14,000-mile
mark and, with 28,000 now showing
on the clock, has experienced excel-
lent results. We can't guarantee that
Tufoil will work the same magic on
your car, However, the distributor,
Flotech, 801 Water St., Suite 203,
Framingham, Mass, 01701, offers a
money-back guarantee if you're not
satisfied. Don't forget, though: Ad-
ditives not specified by the manufac-
turer could void your warranty.

If you do decide to use this prod-
uct, we'd like to hear your results.
Just send a postcard to The High-
Mileage Files, Popular Mechanies,
224 West 5Tth St., New York, N.Y.
10019, .



PM WORKBENCH
PVIEXAMINES PRODUCTS AND SERVICES

A professional's saw

Homelite's chain saw model No, 410
iz a heavy-duty professional saw
dezigned for high-production wood
cutting. According to the maker, its
vertical-cylinder design maximizes
the power-to-weight ratio and its
new front-mounted muffler reduces
operating noize. Weighing 155

pounds, the saw has 24-0z. fuel and
12-0z. oil capacities. Its 4.1-cu.-in,
engine diaplacement achieves a
chain speed of 3,775 feet per minute
at 9,000 rpm. Made by Homelite Div.
of Textron Ine., Box 7047, Charlotte,
N.C. 28217, it costs £479.95 at distrib-
utors nationwide.—M.5.

Homeilte saw features the Safe-T-Tip anti-kickback device shown at the end of the blade.
This device helps prevent the most common hazard Involved In chain-saw use.

Energy-saving fluorescents

The Circlita 100 ls as bright sa 8 100-w.
bulb, but It uses only 44 watts of power.

Screw-in fluorescent lights are now
available in two-way 100/60-watt
and 80-watt brightnesses, besides
the original 100-watt level, The Cir-
clite fixture is a circular, fluorescent

tube with a cone-shaped adapter
that screws into an incandescent
bulb socket and saves lighting en-
ergy. The Circlite 60, for example,
uses only 22 watts of electricity to
deliver the same light level as &
standard 60-watt bulb. Approximate
costs of the lights: Cirelite 100/60,
§20; Circlite 60, $11; Circlite 100, $18,
They're made by General Electric
Co., Nela Park, Cleveland, Ohio
44112.—P.S.

Powerful scissors

For a good, all-purpose pair of scis-
sors, try the Power Cutter made by
Acme United Corp., 100 Hicks Bt.,
Bridgeport, Conn. 06609. This tool

Lightweight sisiniess-stesl blsdes and
contoured acrylic handies make use easy.

will ecut practically anything from
aluminum, carpeting and linoleum
to leather, canvas and burlap. The
serrated, stainless-stee| blades are
offset so the plastic handles remain
above what iz being cut, thus pro-
tecting your hands. The snips are 7
inches from end to end, and the mak-
erclaims they will never need sharp-
ening. They're at home centers and
hardware stores for $5.50.—S.W.

Mini-lathe chuck

Dremel's model No. 1005 Chucker is
a new chuck for use in its mini-lathe;
it allows safe and accurate turning
of small-sized stock. The Chucker is
ideal for making miniature furni-

To change chuck slze, almply remove or
Install inserts untll proper size |s sxposed.

ture, model ship and airplane parts
and dollhouse furnishings. The six
rectangular inserts accommodate
the following stock sizes: Y, Y5, ¥,
84z, %18 and Y in. Round stock can also
be used by first filing a square shape
on the chuck end.

Manufactured by the Dremel Div.
of Emerson Electric Co., 4915 21st
S5t., Racine, Wis, 53404, it sells for

$095 at craft and hardware
storez.—S.W.
Update

The original supplier for the Crazy
Saw Blade reviewed in PM Work-
hench (page 47, July '81), is no longer
filling orders for the tool. It's now
available from The Saw Shop, 55618
North Market, Spokane, Wash.
98207.—5.W.

# you've come across 8 mew product wilth
sone Soecial features. fed us know aboul It
Write o PM  Workbench, Popular Mechan-
ics, 224 West 5Tih St, New York, N.Y 10019,
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Warning. The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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Theres only -
one way to
play it...

Wherever the music

is hot, the taste is Kool.
Because there's only one
sensation this refreshing.




12 hot, new s
build

Here are the latest build-your-own fun planes—
from nostalgic, vintage warbirds to exotic
shapes of the future—plus a few surprises.

you can

by Sheldon M. Gallager

In battle camoufiage, an lalian
Reggiane 2000 (center, above) getls an

escorl ol lwo American P-51 Mustangs—all
authentically scaled-down replicas of famous
World War Il fighters that you can build from plans.

s some 1.500 homebuilt flving machines
descended on Oshkosh, Wis.. in the latest
annual Experimental Aireraft Assn. Fly-In, vou
had the feeling that it somehow couldn't all be
real: The mighty roar of vintage warbirds streak-
mg over the field in brilliant battle paint...sporty
little speedsters in strange. exotic shapes...incred-
ibly tiny single-seaters looking more like tovs than
airplanes you get in—a mind-blowing mecca of the
world's newest and most spectacular recreational
aireraft,

ports planes

In this, its 30th year of EAA support, the home-
built movement is booming. Never before have
there been so many different and exciting sports-
plane designs to choose from. One of the latest
surprises is the development of a new class of
“superlights” that offer the speed. comfort and
performance of conventional licensed aircraft, with
the economy and simplicity of unlicensed ultra-
lights. Ultralights, meanwhile. have been pulling
their own switch: In their steadily improving
performance and growing sophistication, they re




Award-winming Glasair i3 sperly, lived-gear, side-by-side Iwo-
seatorfor engines up to 160 hp and speeds up to 220 mph. Rate
of elimb is a brisk 1,600 {.p.m. Kit, less engine, /s $8.200

~ 28

=%

Looking like old-time barnstormers ol the 30s, these nimble
single-seal Skyoles are actually high-performance biplanes
designed for asrobatics. Stressed for + 8 Gs and -6 Gs, they
feature dual ailerons, can be built from plans and partial kits

On dawn patrol, two British S E 5a tighters hunt the
Aed Baron The nostalgic WWI nwingers are B5-per-
cenl-scale, wood-and-labric replicas wilth speads up (o
120 mph —just aboul whal the originals managed

Legendary P10, complete with shark mouth
on nose. represents a new concapl in kil
butding  You bold basic aitframe from
plans. then apply molded hiborglass skins
from Thunder Wings This assures aulhentic
appearance. ollen hardest poarl ol job

aet ol Beeonimg more ke licensed airplanes

Flos curious turm of esvents has prompted some

Paove bt watehors ta -|1|*|'i|].1:1' :|i;1[ !|h' I wi

brecds may esentually meet — and mavbe even
pat=s el ot hier e thomght may not be entirely
Fhree of the 12 pew sports planes
the Uriecket, Plormet and Moni

whinmsical

<hown here have

Steak naw Q2. two-place version of tamed canard-wing
Ciickie. gels 180 mph and 60-mpg economy lrom
small, &3-hp mill. The futuristic, all-composite craft has
wheels and elevalors in nosa wing, Kil is 510 485

SMees that read more like those of an ulteahigh
than a real arplane. The Freneh-designed Cricket
is a twin-prop, aerobatic single-seater that man

ages 127 mph on g pair of tiny, I2hp ehain saw
engines. With radio and scat-pachk parachute. i
weigths just under 160 pounds — less than mam
ultealirht s




A 22-hp engine powars this long-winged, V-tailed Moni, an
unusual cross betwean an airplane and motor glider. An
alectric starter permils power-ott soaring with in
Hight restarts. Top speed is 120 mph; weight,
260 pounds; wingspan, 27; leel. Note single,
sailplane-style wheel for low drag, easy
rough-tield landings. Kit is 55,000

=
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Originailly a tactory-built aircraft, this llalian-
designed Falco is now a homebuill. A racy
rolract-gear. side-by-side lwo-saater,
it tops 200 mph on 160 hp. is tully
aerobatic. Kil is 520 300 less
engine, bul cost can be cul
using homemade paris

Airplane or ultralight? Weaighing only 230 pounds,

this Australian-designed Hornel does 127 mph on liny
30-hp engine, stalls at 35 mph, has a 16:7 glide ratio.

A lailless fiying wing, it s controlled by ‘elavons in wing

and winglip rudders. 115 light wing loading of jusl 3 pounds per
square fool puls it in a class with ultralights, but, regretiably, It
does require a pilots license. Kil price, including engine, is $9,500

With the FAA currently considering a 155
pound weight limat for unlicensed ultralights, this
If the Uricket
should shed five pounds. which it casily could,
wiould it an ultralipght? Probabls
not, but the notion 1 intrguing anyvway, Noone
seriously belioves that the FAA would allow un

ralses an o intoresting guestion

b considered

A phalis Horaacd L ey

trained. unlicensed pilots to zip around in 100
mph-plus airplanes, Still, deciding how o deal
with such borderline mavericks as the Cricket
could prove to be an Excedrin-size bureaucratic
headache. (Most experts think the FAA will
ultimately have to impose additional restraints,



Our pick of best buys:

PVl [:[IIUIFI]HEE G TOP COMPUTERS

Here are the six best buys in home computers; one is the perfect machine for you.

by Neil Shapiro siectronics epitos ¢ .
Nr.w-' that vou've discovered what

computers can do tor vou—
from word processing to database
management, from better-than-
arcade games 1o educational pro-
grams—you may also find that
choosing which machine to buy can
seem hopeless. If vou're thinking
of joining the computer revolution,
consider these six best buys that
we chose out of the dozens in the
computer world.
Even these best buvs will be right

Radio Shack TRS-80

Radio Shack's TRS-B0 Model 3 (above) ia
new flagbearer of the company’s popular
computer lina. A black-snd-white display

is built into the same case 83 computer
and drive. IBM Peraonal Computer {left)
marks that giants entry info feld.

It teatures color, full-size screen,
detachable keyboard on 6-M1. cord.

. I8BM Persopal bomputer




- Atari 800

L

The Apple |l (above) features color and 'R I
sound. It is also the easiest of the
computers to expand upon and considerad
& leader in the industry, The Atari 800
{right) has lantastic graphic capability

in color. More software has become
available for it just this year, [Both

are shown with Amdek Color-1 monitor.)

\

PM COMPARES THE SIX BEST BUYS IN HOME COMPUTERS*
APPLE 11 ATARI 800 8m PET RADID SHADK TEXAS INSTR. 997448
Cost; Computer/ ' 5 QEGLE I
Dise drive S1 255595 £1 280/600 £1 5658 21 2955051 51 985t S4251800
Texl x40 16 « B -
(lines x char ) ik B 2 x40 25 x 80 B4l 6 3 432
Graphics 40 » 40 Color Hne: mades up o 326 x ) Cosor apecial graphics €hdts 0 96 faw 182 s F5E Coloe
[in pluels) 280w 102 Color 360« 192 Colp £40 « 200 BLW apiers (128 BAW 2 2
Sound fne yapge Fou worces Oine wigee Mo sosd Mo stund Thies yoices
Service Ewcedlent Wiy pod Mol el prinden Ve Q00d £xceflen Liigeoe]
Component r 4 r -] . Many mamifaciures o Exeslient softaare Mot wetl suppasted
Availability Exapiient in. 2l areas FES LI G DERER e GEANNE U : 0 Bardwar e by it T bac b e
Commeni areatesi selection Best grapnec capo W imeres malds L agfiEs pharacters Most oopular g the Hew mpyboard SHhound
of both hardware Bality secondary ShajuilE] e o OnEmlet Berranals Qeiskrate interest
inil SO AgE Siappaary o8 1aking af by yeat & oond
A Wit 48X programmiatle meraty 1 BAW moniets beelt al Rade Sheck gt PET iy thers @spday colot an hone B g b addiibnal-gast colar mieatary
& L]
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WAYS TO ‘TALK’ TO YOUR COMPUTER

.fmm:mm-ﬁ'm

take one of your discs to a Iriend's-

house and play it on his stereo, gven il
mm!‘wﬂﬁa‘ﬂammbmndnnmw
Bulif you have a computer program, it
won't run on your buddy's computer
syslem—unless he has the same
brand computar. Even if the program
Is the same as one for that brand com-

Mhmmm—lﬂgﬁtm 1
you have an hour-long lape and the
information you need is at the lape's
end, i1 will 1ake an hour 1o search for
I

Floppy discs: Made oul ol the
same material as audio lape, floppy
discs are housed in plastic jackets that

nevar come off. instead, jacket and all
are insartad Into a disc drive, wherg a
record/playback head reads the disc
through a cutoul in the jacke!.

The discs spin at thousands of rev-
olutions per minute. A disc with a radi-
us of only 5% inches can store aboul
200,000 bits of informalion {each “bit"
has room for a letter of English). Adisc
m«mmmmm

in just a few seconds.

Carfridges: Many computers ac-
cep! piug-in cartridges. We con't like
umntmmnyrm First, they'ra

expansive. compared to (ape or disc,
Bul more knpurmh thelr programs
can'l ba studied or changed,

On the plus side, even a child can
use a cartridge. They load mstantly
and are impervicus to fingerprints and
othar abusa.

Protection worries

i used lo be that programs were
easy lo copy and change. But manu-
facturers began 1o lose money as
many people made coples of soltware
and gave them to their frients.

Now, many manufacturers have fig-
mmm» "copy-protect” discs.

A copy-protected disc—Ilike a car-
tridge—can’t be copied or changed.

To our mind, this Is a disaster: Most
peopls isarn programming by chang-
ing programs to fit thair own needs,
This capability of customization is
what makes compulers so alractive.
New ways of copy protection will prob-
ably ba found soon. Until then, a com-
puter owner may have o pul up with
being “locked out” of his cwn ma-
chine.—N.5.

Software comes In various forms (below)—cassette, cartridge ar disc.
What fits one computer won't fit a computer from a different manufacturer.

Instruments’ 93/4A) have various
features in common. For one thing,
they're all programmabile in BAgIC,
which is the most popular of all
personal-computer languages. It is
similar to English and easy to
learn.

But what happens when you find
that the Apple 11 offers two forms
of Basic and so does Radio Shack?

Our chart does a lot of the fact-
finding work for you. All the com-
puters are specified with floating-
point Basic (which includes decimal
numbers and integers), and ap-
proximately 48K (48,000 bits) of
programmable memory (as much
as all but the Apple—84K—and
the [BM—256 K—will aceept).
We've also priced these computers
with one dise drive apiece (a disc
drive lets you retrieve and store
programs and data far better than
a tape recorder). And our pricing
includes all the additional hard-
ware each computer requires to
use that drive.

The one thing not included in
our pricing structure is the cost of
the color monitor or TY set that
yvou must buy for the color-capable
computers. & TV set is fine to start
with, but you'll likely want a color
monitor seen. We tested the new
Color-1 from Amdek with the Atari
and Apple. For about $500, we con-
sider it a best buy. (See the manu-
facturers list at article’s end.)

Text displays

The new IBM computer offers
two modes of text display—25 lines
of 40 characters, which can be
switched to 80 across. Beeause of
the full-width screen, we consider
the IBM best fitted for many busi-
ness uses as it “comes from the
factory."”

Though the factory-equipped Ap-
ple has just 40 columns across, an
additional plug-in board (Videx
Videoterm) can bring it to 80-col-
umn capability, too. “"Columns"
and “characters" are used inter-

changeably in computer
talk.
The Radio Shack TRS-80
Model 3 has a 64 character
line. In most cases, this is
sufficient for columnar matter,
The PET is available as the
CBM, which features an 80-column
line length. But the CBEM doesn't
have the PET's graphics capabili-
ties. The other computers on our
best-buy list have line lengths that
may prove too cramped for some
home or business uses.
You can't use the same monitor
(Please turn fo page 156)
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low BB guns
oin the big
leagues

Accuracy, popularity—and prices—are
all going up for these new grown-up arms.

by J. |. Galan

i dult gir guns,” they are called, and they've comen
long way from the $8.95 plinkers for which so
many kids saved their pennies. The wide variety cur-
rently available indicates a gpreat and growing interest
in these guns. Each vear more new models are intro-
dueced. Today vou can choose model: that range from
designa for striet international-styvle competition to
back-yard plinking, from high-power hunting air rifles
to firearm-trainers.
Some of the new air guns have been introduced dur-
ing the last year; others are standards that have been
improved, Both American and foreign-made models are
available and most match, or in some cases surpass, the
strict quality-control standards applied to frearms.
They all have precigion-rifled bores and are powerful
enough to cause serions tngury or even death of misused
ar handied carelessiy.
One of three different powerplant systems can be
chogen as the mechanism to push a pellet down a
barrel:
B The spring-piston or sequence-compression
type consists of a powerful spring behind a heavy
piston. When the spring is cocked and the trigger
is pulled, the spring pushes the piston forward,
dompressing the air in Mvont of it in order to
generate enough pressure to drive the projec-
tile out. Most of the very sophisticated Europe-
an air puns of today, as well as the simple Daisy
BB guns produced in the United States, are of this
type.
B Pneumatic or staged-compression air guns generally
require repeated pumping in order to store compressed
air behind a valve prior to each shot. These guns usu-
ally have their pumping mechanisms attached below
the barrel and shooting power can be varied according
to the number of pump strokes used. Although a Euro-
pean design, these guns are almost exclusively the

[Fegse lwn fo page 130)

A 2-10-T-power telescoplc sight tops off Beeman's specially
stocked A1 prototype magnum with an adjustabie trigger.

Beeman/Felnwerkbau Custom Sporter 124 in., .22 cal, has a
velocity of 820 feet per second. changeable sight inserts.

Model 75 targel special from Dynamit Nobel features trigger
adjustments, micrometer peepsighl, adjustable stock length,

a two-slage trigger, 177 or .22 calibers with up to 820 f.p.s.

Beaman's new magnum, .177-caliber R, is most powerful
spring-piston rifle, with s 840-Lp.s. weloclly rating. -
:'; - T -‘n-—‘—‘ -
T i d
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3
The elght-pound Dynamit Nobel Model 45 magnum provides
A ag
H
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High-accuracy pistols include Dynamit Mobel Mod-
el 10 with barrel muzzie weight (top), Beeman/FWB
Model 80 (center), Webley Hurricane (bottom).




Audi .Cnupq
R

s s

Volvo Turbo

be wrong! It's the
| Citation X11. With Its
. . high-output V6 and
| B8 a spori-suspension

Citation X11
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PMROAD TEST

AN AMERIGAN SPORT GOUPE

TAKES ON FOUR IMPORTS

On a performance-per-dollar basis, Chevy's Citation X11 left
Audi, Volvo, Saab and BMW in its tire smoke.

t was BMW that
invented the mod-
ern sport coupe
when the automaker
introduced the leg-
endary 2002 in 1968.
The idea was simple
enough. The 2002 was
a sport car—fun
to drive, with a zippy,

claimed as the race-
winningest coupe
you can buy,

We also had two
wild cards. Audi has
taken the Audi 4000
chassis, stuffed in a
five-cylinder engine
and created a sleek
two-door called the

little, high-revving
engine, close-ratio
gearbox, excellent
brakes and wish-
quick handling—but it was
fitted with a boxy two-door
body that had ample room for
four adults,

Over the years, the sport
coupe market grew to include
cars from nearly every Euro-
pean manufacturer. True
sport coupes and sedans have
traditionally come only from
Europe—American cars were
too big and until only a few
years ago, Japanese cars
were short on performance
and handling.

Which brings us to this five-

Raw horsepower, balanced handling put Citation atop drag-strip and
skidpad charts, It was the only test car with sutomatic transmission.

car comparison test, Of
course, we had to have a BMW
3201, the direct descendant of
that seminal 2002 and the
“standard of comparison” in
the sport coupe ranks. Next,
we added the new turbo-
charged version of the Volvo
242 GT, called the GLT, which
looked, on paper, to be the
hottest car in this class. Then
there is Volvo's traditional
rival, Saab, with its Turbo
version of the 900, available
as an aerodynamic three-door
hatchback and widely ac-

Audi Coupe, which
looks like the very
embodiment of what
this class of ecars is
all about. And finally, we
have Chevrolet's X11, a high-
performance package for the
Citation which transforms it
into a genuine sport coupe.
Just as important were the
cars we left out: Cadillac
would like to think its J-car
Cimarron competes with the
320i, but while it's roughly
the same size and price, it's
nothing more than an op-
tioned-up economy car woe-
fully short of sports-sedan
performance. The Japanese,
too, build sedans of this size
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' YOLVO TURBO

High gquality, excellent
workmanshlp, rock-llke
solidity and a zappy
engine are the qualities
that endeared the Volvo
to our testers. A real
wolf in sheap's clothing.”

 GITATION XT1

Outstanding stralght-
line performance and flat

cormering ettitude |s
oftset by so-s80 Interior
and a general lack of
sophistication. Still,

as a cheap, go-tast,
roomy, ‘B0s verslon of &
muscle car, you can't beat
the X11 for value.

BVIW 320

Severs body lean and
nced oversteer
makes this pocket-
rocket of yore a real
handful to drive fast.
The interlor was faultad
for being cramped and
just a bit overdone.

' AUDI GOUPE

The willing, high-revving
engine, well-spaced gear
ratios and nimble handling
are the three outstanding
features of the Coupe.
Though not as nicely done
as the Volvo or Saab, the
Iinterior s comfortable

and qulte roomy.

SAAB TURBO

Stll eccentric after all
these years, the Saab
Ia well put together.

It got the lowest
mileage of any car In
this group {15.3 mpg},
but has the best
brakes of the lot.
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Citation X11

PM ROAD TEST

and price, but with their velour inte-
riors and electronic gadgetry, the
orientation is toward passive luxury
rather than elan.

We also excluded big performance
cars like the BMW 528 on the
grounds of price, size and clumsi-
ness. Our two-liter-class sports se-
dans zhare a happy nimbleness,
which makez them fun to drive for
the sheer enjoyment of driving fast.
And that’s an integral part of the
sports car—and therefore, sports

coupe—mystique. This magical abil-
ity to wring enjoyment out of the
mundane act of driving is shared by
few four-passenger cars outside this
select group.

Our testing comprised two phases.
First, we went to the track, and com-
pared the group in back-to-back
runs through the gquarter-mile, the
slalom, the skidpad and the braking
lanes. We measured everything from
sound levels under acceleration to
the number of grocery bags vou can
fit in the trunk.

Fhase Two of the test had us con-
voving down a variety of roads, from
back-country asphalt to four-lane
freeway, including stop-and-start

traffic jams. Each driver drove each
car, and wrote out his comments on
a rating sheet.

Finally, after two full days of test-
ing and hundreds of miles of driving,
with 20 tires reduced to shreds, we
sat down and tallied up the scores.
Ranking our five contenders for the
title of “"BMW beater" was surpris-
ingly easy. Each car had clear-cut
strengths and weaknesses, but some
were simply better than others,
Here's how we ranked them,

Volvo GLT Turbo
The Velvo Turbo is far and away
the most well-rounded car in this

[Piegse futh io page 144}
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Price

Curb walght (lbs.)
Transmission
Engine

Fuel economy (mpg)
EPA city/PM test
Ve-mile scceleration
[s&c. & mph)
T00-foot alalom {mph)
Skidpad {cwicow)”
Braking (60 to 0 mph)
Interior nolss (dB)
Constard 81 30 mph
Constant st 60 mph
Full throttie: 30 to &0
Shopping bags in trunk
Intéricr-space indax

bad BANY haye mceperdent s

1 Iront and mar. Vol

Drakps frion]near, Sxidead was 200-Tool-ghameter circle, ma

N

Volvo Turbo

£15,147

2850

d-zpead manual, overdrive
SOHC 2.1-l inting 4,

Li., turbochargad

18175

1742 &80 7B.08
5744

620 663 G
16251

id-fale susperson, [rontrear
P Ir

Citation X11

$10.398

2.600

J-speed automatic
OHY 2.8-h VE,
carbureted
Falyi-3-]

1731 & 80.08

57.30
G689 736 G
142.0 it

B1

69

75
11201
145 5

BASW has sndeperdend
t ard rear, Aegl have digsdrum
surgd in G ool indenion AOisg wat

BMW 2

$16.055

2.500

Se-spaad manual
SOHC 1.8-0 in-lime 4,
fuel injection

waasuned im Fecibes (0B, nterior-space indéy & [ront keadmom i aibIwnom & egroom) plus
i) geeled Gy 1,000, with rent saal at 40 . gl egroom
Rear goat falded

A hasdroom = eibbarnom
‘o CIOCRONIER, COW COUNEIG

- -l;-_--&-;.-'.'.'l"-‘lij'_” B
. did enough things well to
win Tour of our five

Audi Coupe
£13.815

2,300

G-spead manual
SOHC 2 1-h in-line 5,
full mjection

268217

18.29 ¢

58.79

7432

o

testers' top. vote. The
Saab had the best brak-
ing performance. The
Citation was the best
down the guarter mile.
The BMW falled to make
it to the top in any of the
performance tests. The
Audi Coups was sasily
the most nimble, win-
ning the sialom contest
deapite its being fitted
with a bad choaies of tires

AR

AN,
Saab Turbo
5$15.950
2800
E-speed manual

Li., turbocharged
184153
1792 @ TE.ED

5418

631/ 670 G 530

1581

N
Pa wn —lt;

_.,,
=
m

1352 h

SOHS 2.0 in-lne 4



The Duofone ET-300 from Radio Shack features
a "call” button on the base of the unik
Pushing it will beep the remote—much like

& pager. Tha Freedom Phone 400 from Electra
{base shown below, remote in the model's
hand) is also & full-leature cordless phona,

Duofone ET-300

v Freedom Phone 400
..‘. ’ ‘ E.. -




phones go where you go

They're cordless and portable. Some even have memories and automatic dialing.

ow many times have vou thought, as you
headed out to work in the yard: “Boy, I wish I
could take the phone with me, s0 [ won't have to
run to answer it"”? There's an answer: the porta-
ble telephone. It ean keep you in touch within a
400-foot radius of your house.

A few years ago, a portable phone would have
been impractical, because the components would
have been too large. But the widespread introdue-
tion of solid-state and integrated circuitry and

microprocessors have made miniaturized porta-
ble phones possible.

A portable phone consists of two units, a base/
repeater and a handset. A few years ago, if you
had tried to cobble together a portable phone, the
base station/repeater alone would have taken up
half a table and the phone instrument would have
required a suitcase to carry. But, thanks to mod-
ern circuitry, true portability is here,

Size is one unigque aspect of 28 modern portable

[Piease hrn fo page 1420

The Radic Shack Duotona 12 lets you talk and llaten
to the other party from anywhere in the room. The ITT
Multi-Feature telephone, although not a poriable unit,
has many advanced features. its highlights Include
computerized memories and sutomatic-dialing capability.

ITT Multi-Feature Phone
JANUARY 1982 95
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Driving the Nissan Stanza

rs'-tan ¢: wes up a shippery new shape

WiH'I enough room (& getlost in

b'f Michael Lamm et Goerd Eryton

e .

FOET S

Smooth, urudynsmlu body is good for a
Cd of .38, aimost as good as the 280ZX's
J36. Spaclous cockpit iz well appointed,
even in bottom-of-the-line cars. Overhead-
cam, two-liter Four (right) eranks out 88 hp
at 5200 rpm; it Is only available mill.

Nisann'a 'W2 Stanza has five-gseat-

erinnards, vet it has the exter-
nal dimensions of a car designed for
four—along with the smaller car's
advantages of easier maneuverabil-
ity, light weight and good fuel econ-
omy.

If vou gather together all the cars
in the Stanza’s size class, you'll find
that this particular model’s dimen-
sions pit it against some formidable
competition.

The Stanza is aimed, though, prin-
cipally at GM's J-cars (its code name
in Japan was even JX during its
development). With identical horse-
power, 400 fewer pounds and one
more ratio in its overdrive manual
transmission, the Stanza's trump
vard over the J-cars (and others)
remains its spaciousness,

95  POPULAR MECHANICS

Stanza prices start at $6,800 but can be
optioned up to §8,000 as shown heare. [t will
go head to head with the GM J-cars.

I don't imagine there’s a town in
America that puts an automobile to
a greater test than San Francisco—
SFO in girline slang. The San Fran-
cisco driver needs the reflexes of an
electronic-games champ. His car has
to have the claws of a cat, the agility
of a rhesus monkey, plus an over-
sized cluteh and brakes. Nowhere

P prpecs By 10a Suifaoe
does a car get as brutalized ason the
cobbled hills and fop-slicked cable-
car tracks of SFO, where [ drove the
three-door hatchback.

The Stanza's front-wheel drive
helps on steep prades. Under hard,
low-gear acceleration, as in shooting
up  the spectacular roller-coaster
hills, | noticed a little torque steer to
the Stanza's right. The car goes
gpreat, thoupgh, and it's certainly
powerful and quick enough. But in
this particaular red hatchback, 1 also
detected a gplit-second’s engine hes-
itation at full throttle, Neither quirk
showed up as anything dramatic,
but they were present.

The steering is quick and positive,
via rack and pinion {power optional),
and I found the brakes likewise. Out
on the road, the gap between second



and third might be narrower, but
third gear is good for up to 70 mph,
the tach showing 5,000 rpm at that
speed.

I found fit and finish excellent,
both inside and outside the car, the
only visual annoyance being a
graph-like prid silk-sereened acrosa
the front of the instrument cluster.
This grid is one of many extra and
unexpected touches—the only one,
though, that in my opinion doesn’t
come off, It just looks too busy,

Among those nice touches are
nine storage compartments and bins
gpotted throughout the Stanza's in-
terior. These give plenty of room for
maps, coins, books, glasses and so on.
The only problem perhaps is to
remember where you put what. You
eould literally lose things in this spa-
cious car.

The rear sideglass opens and
shuts via levers at the back of the
tunnel console. These levers attach
to the panes through long, stiff flex
cables. The levers are accessible to
hath front and rear riders. It may
sound primitive but it’s a simpler,
more clever and less expensive ap-
proach to good rear ventilation than
electric motors and switches.

Elbow room benefits from thin
doors with space-saving, strap-type
window regulators. There are also
recesses in the rear-area side pan-
£ls. These recesses again have stor-
age bins in their lower sills. Rear
seatbacks fold individually, =0 you
can reach the cargo deck either
through the liftback or via an open
car door.

Mechanically speaking

The Stanza uses what's essential-
ly a monocoque unitized body with-
out the usual welded-in subframes.
Nissan puts about 176 pounds of
high-tensile-strength steel into the
body—rather than mild sheet
steel—which saves weight in the
long run.

Suspension and power train
mount directly to the body, with only
minor gussets and lightweight brac-
es at stress points,

Nissan calls the Stanza series the
T-11 in Japan. In that country,
there’s also a notchback four-door,
in addition to the three- and five-
door hatchbacks available State-
gide. Also, home-market versions of-
fer 1,600- and 1.800-cc engines, as
well as the 1.S.-tailored, two-liter,
NAPS-X powerplant.

The 1,974-¢c engine continues the
technology developed for the NAPS-
Z Fourin the Datsun 200-8X, vet it's
77 pounds lighter. It pares weight by
“half-skirting" the lower engine
block; that is, the outer block skirts
end at the crankshaft centerline.

Sharply raked and chopped rear end of the Stanza s part of the reason for ita very
low coefficlent of drag (Cd). Rear trunk volume with the saats up Is 20

Rear-window opening levers are conven-
ient for both front and rear passengers.

Bottom end strength comes partly
from a heavier-than-normal oilpan,
Combustion chambers are hemi-
spherical, the belt-driven overhead
cam activating rocker arms and me-
chanical tappets. The Stanza's
crossflow aluminum head contains
two sparkplugs per cylinder, as in
the NAPS-Z. Electronic controls for
the ignition cut the spark to the
exhaust-side plugs during heavy-
load acceleration. This diminishes
noise and improves driveability.

The Stanza’s standard transmisz-
gion is & manual five-speed, with
overdrive on the top two ratios. |
found the lever a little flaceid in its
shift action,

There's also a three-speed auto-
matic optional, but 1 didn't get a
chanee to try it. The automatic's
ratios are 2.826, 1.542, and 1.000 to 1.
This Jatco automatic uses a 3.48

Storage bins like this one, with lid on front
doora, abound throughoutl the Stanza.

rear-axle ratio, while the stick's is
3.5,

Fully independent front and rear
suspension employs MacPherson
struts all around, the rears located
by twin, parallel transverse links
and single longitudinal ones. In all,
it's a light, simple, space-saving sys-
tem.

The Stanza rides very well on all
surfaces, and for normal cornering .
the suspension feels well behaved
and straightforward. ] managed to
put some open-highway miles on the
Stanza in Marin County, and | found
it & very pleasant-riding road car.

The Stanza's optional aircondi-
tioner is unique and, although it
wasn't a hot day, | made sure [ tried
it. Refrigerated air spilled out al-
most immediately, but the surprise
came in the system’s silence. This iz

fPigase hun fo page 134)
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In this last installment, we take you through
the basics of the romantic dovetail joint
and the lesser known fingerlap joint

by Harry Wicks rove ano suoe epimon

PAL phalos: Apeant Capoioeio #ed The auhel Goior Dy the muthor

PART 3

ew home workshoppers turn au-

tomatically to the dovetail to
make joints on a farniture project.
Still, interest in this pood-locking,
rugged joint never flags: Semester
after semester, one of the most-
asked questions in my adult-educa-
tion clase is, “How do you make a
dovetail joint?" The following ques-
tion is usually, “Will I be able to
make them?"”

The answers are that they are
made with knowledge, patience and
precision tools, And, ves, anyone can
make & dovetail joint if he really
wants to. All vou need are the guide-
lines. The rest is up to you.

The truth of the matter is that it
generally takes several attempts be-
fare you feel comfortable making
such a joint and are capable of pro-
ducing a neat one. That's under-
standable; after all, we are talking
about fitting multiple partsto create
a joint. And the problem—which |

Pins for the dovetail joinl are laid
oul employing the same technigues
that are used lor culting the tails.
All the kpow-how you need lo
make A successful dovelail foinl 18
shown on the following pages.



haven't seen discussed in any major
magazine or book—is compounded
when you stop to consider that the
Joints must be tight at four corners,
and the box, case, or drawer must
end up in the desired dimensions,

Thus, the first rule for attempting
dovetail joints is to practice careful-
ly. You must first lay out the chal-
lenge on paper. Since the joint inter-
locks, bear in mind that you shorten
the run of the board when vou use a
dovetail (as compared to a butt
Joint). And that loss of length is dou-
bled if dovetails are used at both
ends,

Bave yourself frustration and
solve all layout and dimension prob-
lems by working full seale on either
paper or Yi-in, plywood (as the pro-
fessionals do).

Making a dovetail
For clarity, we have used a multi-
ple dovetail throughout the photo

serieson these papes, In some cases,
of course, you may want to use a sin-
gle dovetail. The latter is a common
Joint;single dovetails ave frequently
found in early American primitive
furniture, for example, They are
made using exactly the same princi-
ples and technigques as for the multi-

ple dovetail. But, because there is

only one tail, obviously the job goes
i lot faster.

Determining the slope

There is no specific rule for deter-
mining dovetail alope, other than
the fact that most eraftamen I know
prefer a slope about like that shown
in the photos (a one-in-seven slope),
For design reasors, vou may switch
to @ one-in-six (or 50} glope, but keep
in mind that the dovetail appear-
ance starts to approach a “buttey-
fiy” look ns the slope gets sharper,

In practice, many craftsmen usea
steep pitch—one-in-six, for exam-

b e |

ple—when working in softwoods.
However, [ thinkit's a matter of per-
sonal preference. Unless you have a
specific reason for a steeper slope,
stick to one-in-seven or one-in-
eight.

You have considerable leeway
when laying out dovetails to be rul
by hand (we'll get intoe machine
dovetnils laterk The dovetails
shonld be laid out so az to be eye
appealing. Stock thickness deter-
mines how deep to cut your sock-
ets.

Tips for laying out dovetails

B If you plan to do a lot of dovetail
work, you can make permanent
dovetail templates by doing your
layout on wood and boring a wall-
hanger hole through.

B When you complete a dovetail lay-
out on a piece of woad, take the time
to mark Xs in the waste areas. Also,
erase any unneeded lines: Once you

Dovetail joints—the craftsman’s favorite

THESLTH
POVETALL

HALF - BLINP
O, FRENCH
OVETAIL

BN OR
Ll MITERED
P DOVETAL

The three types of dovetall |oints. The
through dovetsil should be mastered by
aspiring woodcrattsmen before tackling
the half-blind or miterad dovetails.

Here's what the parts of a dovetall joint are
called. The number of tails is optional.

First step Is to determine the slope of the
dovetails. Using a slip of paper, which is
sasier to work with than wood, draw a par-
allel line 7 or 8 in. from the end [A). Next,
draw In centerline (8). Then locate point C 1
in. away from the point where lines A and B
intersect. Since line A Is located 7 in. from
the edge in the sampie shown here, the
slope that is produced will have a one-in-
seven plich. Finally, use the template that
you have just drawn 1o set the slope angle
on your T-bevel square,

‘Basic through dovetail joint. A good dave-

tail joint atways has hall-ping al Its ends.
The dovetall gets strength by being glued
to ping. The term half-pin refers to the fact
that only one sids Is sloped; the other side
is the square edge of the board.

\

o \\/"’.J”_

P - 2

-Tn determine the depth of dovetalls, align  Butt the mating piece against straightedge;

the firs! board =gainst a straightedge.

use It to mark the depth of the tails.
SANUARY 1982 2]



Hand dovetalls can be laid out by eye or
with the help of a ruler. The author recom-
mends using a ruler 1o obtaln 8 mathemat-
lcal, eraftsmanlike proportion.

Using & sharp pencil and a combination
square, accurately transfer the cutting lines
for dovetails 1o the board's end.

Rolate the board in the vise and finish
rough-cutting the sockets with a coping
gaw fitted with a narrow blade.

get absorbed in the cutting of the
tails, there is-a strong chance of cut-
ting the wrong line, thus wasting a
piece of wood,

B In general, | find that it is hetter
to keep all cuts on the shy side; that
is, on the waste side of the pencil
lines. Asgembling a dovetail joint is
generally a matter of repeated test-
fitting until you are satisfied with
joint appearance and strength.
Thus, it makes sense to kind of
“gneak up' on the finished dovetails,
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The drawling above shows the usual prac-
tice for laying out multiple, uniform dove-
talis. Spacing and arrangement of dovetalls
are, maore often than not, shifted about to
sult the craftsman's eye. Don't be hesitant
shout using such license.

Once dovelall centerlines have been laid
out on the board 10 ba cut, use your previ-
ously set bevel square to mark the dove-
taiis. (Some cratiamen prefer to do the pina
first; this i= a matter of personal prafer-
ence.) Note that tails are laid out with their
centerlines at dead center.

At this stage, make It your practice to mark
all waste areas—the wood to be cul out—
with Xs. Also, ieke the time to erase any
lines that aren't needed for the cutting step
{to prevent chance of error).

Select a sharp chisel o clean tails and
sochkets. Here, & ‘e-incher Is used to true
the sockets and talls to layout lines.

especially on the first attempt.
B A stunt used by many profession-
als is to cut mating pieces slightly
overlong with sockets slightly over-
deep. This resultsin a dovetail joint
with tails and pins that extend
slightly beyond the corner. After
assembly, the excess stock iz re-
moved and the corner sanded flush,
using a belt sander.

My preferred method when mak-
ing a dovetail joint is to do the tails
first {(as shown in the photographs),

Clamp the board In a vise and cut slong
sloped lines, using a dovetall saw. Make
certain the blade stays exactly on line, or
slightly Inside on the waste side.

Use the finished tail member to lay out the
pins to be cut on the maling plece. Make
cortain you keep all edges aligned.

then the pins. Some craftamen pre-
fer exactly the opposite sequence.

The ping are cut and fnished
using the same technigues as for the
tails. As work progresses, vou must
stop frequently and test the pieces
for fit.

Keep in mind that ell hand dove-
tails have some degree of irregulari-
ty; this, in fact, simply adds to their
charm. Your aim as a craftsman
should be to make certain that you
create only tight dovetail joints.



However, a minor irregularity will
not affect joint strength.

About machine dovetails
[t’s possible to make very uniform
dovetails using a router and a dove-

tail template. If von own a reuter,
voucan be certain that the manuofac-
turer hasincluded in the instruction
manual information for making
dovetails with it. The manual will
alzo contain information on router

N

dovetail accessories that you can
purchase,

In ronter dovetailing, the two
pieces to be joined are clamped in
position in the dovetail template and

[Proase fun o page 135)

The fingeriap, or box, joint

Fingerlap |oint is easler to make than a
dovetsll and almost &s geod-looking.
Shown in this series of pholos Is a fingeriap
joint with full-stock-width fingers, Joint is
even handsomer if half-stock-width fingers
are used, but these require more cutting.
You should star! by aligning the boards to
be joined as shown—ofiset aquals finger
width. Clamp the setup in a visa

Once parts to be cut are lald out and
marked, locate center points for your deill
bit and bore holes through wastie areas so
holes are tangent 10 socket bottoms.

Finigsh shaping the fingers by cleaning out the corners by hand using a sharp chisel.

Usze your dovetall or a very fine backsaw to
cut the straight lines through the hole cir-
cumference to the bottom of the socket.

Use the above formula when laying out a
box joint where both pleces 1o be joined are
of the same thickness. Since the width of
the board will rarely provide an even num-
bher of spaces—as in the example that we
cut for photographic purposes—you can
readlly adjust for any diference by making
the end ping the same width.

When joining two members of different
thicknesses, lay them out as shown. Depth
of cut in thinner plece must sult the thick-
ness of tha thicker plece—and vice versa.
Thus, the tingers on the thinner plece will
be longer than those on the thicker one.
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Firewood holder (above) easily supports heavy-duly canvas tote used 10 transport logs
{right). Simply hang ioaded carrier onto protruding dowels and remove wood as neesded,

3 firewood holders
you can build

Keep your indoor firewood neatly stacked
with one of these distinctive and
easy-to-build log holders.

H:-wiuj: a supply of firewood
next to your wood stove or
fireplace is handy, but it can be
unsightly. Here are three log
holders designed to spruce up
vour hearth. Each is a different
style and each involves different
shop skills, The oak holder was
designed by Van R. Hutehinson,
while the other two were in-
spired by PM staff members.
Complete plans and instructions
follow,

P pholos: cosof, (G
Capolosis’ cormiruct

1 Canvas tote holder

Thn support frame for this holder
ras made from relatively inex-
P 224 lumber.

good-gized dadoes and lap joints pro-

Because the

vide ample gluing =urfaces for a
spund assembly, nails and screws
are nol needed. (There is one minor
exception: 3d finishing nails are
used when gluing and clamping the
bottom eross members to the up
rights to keep them from sliding out
of alignment.)

Begin by selecting straight, Kiln-

dried 2x=4% with small, tight knots,
Cut them to length, then rip Vi in.
from each edge 1o obtain a finished
-1, width, This s the factory
rounded corners, 1||:|1'Hih|.:' for Nuzh

joints later.

Then cut the Viinedeep dadoes
and lap jeints in the uprights and
bottom eross members, using o dado
head or saw blade and overlapping

ct, bore the two angled
dowel holes in the upper-side eross
members as shown, A drill pr
with an adjustable angle vizse is ideal
for thiz job, but a portable drill can




saw to assure aligned dadoes. Use masgk-
Ing tape (A) to keep boards aligned.

Clamp stock to drill-press table with angled
vise, then bore dowel holes. Brad-point bit
works best, but spade bit will do also.

CANVAS TOTE HOLDER

LAPJOINTS

E
34" DEEF CROSSMEMBER B

- _,_\?mwns LOG CARRIER. F

———
-‘--'ﬂ-.

BOTTOM CROSS MEMBER-C— ¢~

4"DiA, HOLE, 3%~ DEEP

i
AW
--@4,5?;9:'*

S G

UPRIGHT-A—_|

Assembie and finish-sand side pleces, then
join them by adding the cross members.

work if a sliding T-bevel is clamped
to the board as a guide.

After a satisfactory test assembly,
glue and clamp the side-section
parts together. When they're dry,
sand these units with a pad sander
and 120-grit paper.

Next, glue, nail and elamp the bot-
tom cross members in place; when
dry, ease all sharp corners by sand-
ing as desired. Finally, apply the
stain and finish of vour choice. We
used ZAR Teak Stainand ZAR Wipe-
On clear Tung 0il Finish.

One source for the tote is
L.L.Bean Inec., Freeport, Me, 04032
for §90.756 postpaid. It's model No.
BT31IM,

MATERIALS LIST—CANVYAS-TOTE HOLDER
Size snd description (usa)
14 = 3 = 27 b {upright)
1:l2 ¢ 3w 25" e (Site Or0ss mamber)
1-44 = 3 = 22 fir (bofom crOSE Mmembe
Baedip = 3" dowal
3d finishing nails

2 Oak holder

egin making this sturdy and
decorative log holder by cut-
ting the legs and slats to approxi-
mate length from l-in. nominal
stock. (The actual thickness of such
material is e in) Using the grid
supplied in the drawing on the next
page, sketch the leg outline on one
board, Then tack-nail this pattern to
the other leg board, driving the nails
on the waste side of the line as
shown.

Use a band saw to cut the cutline,
leaving the top nailed sections un-
cut.

A sabre saw can rlso be used, but
the legs would have to be eut =sepa-
rately; the doubled-up oak would be
thicker than a sabre saw's cutting
capacity.

Next, cut a block of wood the same
width as the slats and make & “step”
in one end, as shown in the drawing.
This simple jig is the most effective




Lt A L

Gang-saw the legs. Nalls driven on the
waste side of outline hold pleces together.

With legs still nalled together, lay out the
arc for proper position of notches. Use a
stepped block as marking template.

LEGS: A
1127
OVERHANG

(BOTH
SIDES)

1172

OAK HOLDER BORE AND 136" w17
‘_'I COUNTERSINK
ROLND C-*! PILOT HOLE 1/8"-DEEP
BOTTOM - / ROTCH
CORMERS ~ SLAT-B
SLIGHTLY ~ ) JIG FOR MARKING NOTCHES

10

|
- F

13716 x 1172 r\" /£ 4
NOTCH [
{USE NG T
TO MARK) _t-rTh N\ 5

BORE 1/4"-DIA. | '} N\

HOLES, THEN i ( )

CUT NOTCHES ' s

u_rl 2" d ) Ell EII- 10"
LEG PATTERN

=3

Bore & hole at sach notch corner and cut
out the waste. Holes simplify cutting and
glve completed notches a finished look.

way to mark the notches along the
curved edge.

Onee the layvout is complete, bore a
hole in each notch corner, then cut
put the waste, The small radii in the
corners give the blade room to
maneuver and, at the same time,
also impart a finished look to the
notch corners.

With the legs still nailed together,
sand the scrolls with a 3-in. drum
sander. Then cut off the waste areas,
separate the pieces and finish-sand
each of them individually.

MNext, rip the slats to the required
width and sand off the sharp cor-
ners—especially on the bottom
edges—so the slats will sit flush in
the slightly rounded noteh corners.
Cut the zlats to length and finish-
sand them.

Bore and countersink pilot holes
for the flathead screws, then glue
and serew the slats to the legs.

Finally,apply a stain and the clear
finish of your choice. We used Mec-
Closkey's Tungseal with a satin
finish.

MATERIALS LIST—OAK HOLDER
Key Mo, Elre and descriplion (uss)

A y Fe « 10 = 347 oak (leg)
B 9 "haw = 1% = 20%%° ook (slals)
C 18 14 Mo. B Th screws.

Minc.: Glog, stam. claar linish of cholca

3 Wrought-iron holder

his versatile unit is made from %

® l-in. hot-rolled mild steel.
Such flat stock is available at weld-
ing or iron-work shops, but be sure
te specify hot-rolled steel, Cold
rolled is too tough for the bending
procedure outlined here.

Begin by making the simple bend-
ing jig shown in the drawing. The
first part is made of ¥-in.-thick ply-
wood and two pieces of M-in.-thick
aluminum stock. Before nailing it to
the platform, bore clearance holes
through it so the small piece of ply-
wood won't split. Onece the nails are
driven, grip the projecting nail ends
in a bench-mounted vise.

Next, cut the stock for the up-
rights and feet and mark all bend
lines indicated on the drawing.

One by one, insert each end of the
uprights and feet into the jig slot
and make the scroll bends. Then,
tack-nail the second part of the jig
onto the platform and make the
reverse bends on the uprights only.

Make all corner (sharp-angle)
bends by securing the stock in vise
jaws and using a wood block to push.
The position of the stock relative to
the jaws—given on the drawing—is
critical. If you are careless, the unit
won't fit together properly.

Assemble the unit in the following
way: Clamp the uprights and feet
together, then center-punch and

Wrought-iron holder stores good supply of
logs, as well as newspaper and kindling.




ANE-DIAL Y- gk
CLEARANCE HOLE.
UPRIGHT-A

Bending jig la nalled 1o jig platform with 10d
common nalls. After projecting nall ends
are gripped In vise {under platform]), Insert
stock Into [ig and make first bend.

SHELF SUPPORT-B k. J" e
T _1{

Mail the second block to jig as shown, then

make reverse bend on the uprights only. A i f

A E

N =N
EACH SOUARE=Y" .

I EEACDES 1]]’

DETAIL OF UPRIGHT A DETAIL OF FOOTC FOOT-C

BASE-3/4 x 12 x [ UBTALUMINM . | 3 :
20" PLYWOOD rt ml PLYWODOD (NO ALUMINLMI .

\ }

@ @

Lt

MPARTIALLY
DRIVEM

—

\ @I ) | naiLs
; COMMON P ]
To make corner bends, clamp stock In vise EACH SOUARE=-1"

and bend back, using wooden block. For DRIVEN THROUGH; +'

position of vise jaws see drawing at right. :ﬁnﬁzﬂgﬂﬁ id "1
CLAMPED IN I

VISE TO AFTER BENDING INITIAL CURVE, ADC THIS BLOCK
HOLD JIG ) TO OBTAIN REVERSE CURVE ON UPRIGHT A

BENDING-IG DETAILS
ll\ /srun SCROLLS FIRST, THEN MAKE ANGLE BENDS

-—uiu"--:j\—n" #11-1.&"?_ 2 f. o | 4.1/ e

B VISE POSITIONS FOR BENDING SHELF SUPPOATS AND UPRIGHTS
N - : \l L e
il I i A
: | w*m anmsu" e 24 - 17-34a :m 51—
ﬂ:‘mir::“dfﬂﬁmu:r;l‘nz:;‘?ﬂhmﬁ BENDING PROCEDURE FOR UPRIGHTS (A} AND SHELF SUPPORTS (B)
pean hammer and a steel block.

drill the rivet holes through both Apply primer and two coats of a
pieces at once. Join thesze, using alu- semiflat black paint such as Krylon
minum rivets. Next, join the ends of No. 1613, Cut the plywood shelves to
each shelfl support with rivets and ft, using measurements taken from
drill clearance holes for the shelf- each support. Seal each shelf with
supporting bolts. Then clamp each two thin coats of shellac on both
shelf support in place, drill rivet sides and install them on the sup-
holes and install rivets the same way. porting bolts. ™

ATERIALS LIST—WROUGHT-IRON HOLDER
Slzw and description (use)

Vo= 1 s 87 hob-rofecd mikh sheal [upeight)
La = 1« BA” haot-roded mild steel (shed

support)
b ow 1 = 315 hod-rollad mid slesd (foof)
Y w 1% = 23%C plywood (shall)
ek mlumirum Fiveis
114" Nou 832 rh sCrewE and nuas
. Premar, black spay punt, thelas

:ﬂmcrn mri
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Well-equipped work center: Note the Pana-Vise (left) and emall drill press (right). Cubs-shaped table vacuum is in the center.

Electronics projects are
easy to build—with the
right tools. Here are a
few that will have you
working like a pro.

by Bill Kanner

poor workman blames his
tools,” goes the adage. With
these tools, however, you'll have no
excuse for poor workmanship.
They'll make your electronics work
easier and better. Many of the small
items can be found under the brands
of several manufacturers in good
electronics stores.

If you find that the wire from the
soldering iron gets in your way or
you want to solder in places where
there's no access to an electric out-
let, try a cordless iron. One from Wel-
ler sells for $21.95. The other major
companies in the field make cordless
versions and all are available with a
variety of tips. An overnight charge
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of our sample’s NiCd battery lasts
for about 100 solder joints.

Since soldering is such a major
part of electronics work, it's no sur-
prise that there are many items
on the market designed to make the
job easier for you. While the iron
and solder are essentials, other gad-
gets that come in handy include
tools like those contained in Radio
Shack's four-piece soldering-tool kit
(32.99),

This kit includes a heat sink
ispring-loaded), brush/scraper and
two slotted probes. Another useful
item i a heat-resistant sponge to
clean your iron'stip. These items are
alzo available at stores such as Lafa-
yette or from various other manu-
facturers.

Unsoldering can be more difficult
than soldering. Here are a couple of
produets that will help solve that
problem.

Hather than heat, wipe and shake,
you can heat and absorb solder with
a solder wick. Place the copper wick
on the solder joint and heat it with
your iron. The wick leaves a clean

joint. A 5-foot roll costs about §1.50,

Flux, which helps solder flow, can
interfers with electrical connections
if there's too much spread around, A
guick spritz of flux-remover spray
(about $1.50/can), howewver, will

Pana-Vise system lets you hold any size PC
board In any position. You can set it to get
your soldering iron Into even the most inac-
cessible places on the circuill.



Locking forceps will hold a small compo-
nent tightly: you don't have to apply any
pressurs, Surgical hemostals may also be
used to hold amall parta.

LR

Rubber bulb with nylon tip makes a good
“polder sucker." Just hest up mistake and,
when solder turns to molten, release the
squeezed bulb to pull solder off the joint,

Dramel makes a drill-press platform for Ha
popular Moto-Tool. With It, you can drill
holes to fabricate PC board quickly, and
with the accuracy that's required.

Why solder i you can crimp? All sorta of
connectors are avallable that, with the
crimping tool shown, can be applied to the
ends of wires or cables—solderiessly.

wash any excess flux away from the
connection.

Crimping and heating

While some component and point-
to-point soldering is unavoidable,
some cables can use crimp connee-
tions instead of solder-on terminals,
An assorlment of eonnectors costs
less than $3.

While a pair of pliers can generally
do the job, a good crimp tool does it
better and has other uses, as well.
Radio Shack’s All-Purpose Crimper/
Cutter ($0.95) doubles as a wire
stripper and triples as a bolt cut-
ter,

There are some jobs where neither
the heat of a soldering iron nor the
brute force of a crimper are enough,
however,

Even the best soldering pro needs scrapers
and other tools along with a heat sink. For
mora Information on heat sinks, see PM
Electronics Monitor on page 18.

You may need a small, blowtorch-
type device. A miniature gas-braz-
ing torch not only does resoldering
jobs, but will join unsolderable met-
als, as well. Bronze, brass and cop-
per can be joined, as can tin, steel,
iron, stlver and gold. With a special
flux and brazing rod, aluminum can
be worked. Must brands are priced
under $35.

Handy helps

Most of the items we've discussed
are “joiners” in one way or another,
but what about the aids to actual
construction?

A small vise can hold parts while
you are working on them. Radio
Shack has a minivise with a mini-
price of $2.99 for the vacuum-base
model with notched jaws for holding

i you have to heat a large area, as when
joining two sheets of metal, you will want to
use a minlature torch such as this. They're
Inexpensive and sasy fo use.

small PC boards. If you need some-
thing more permanent or larger,
investigate the verzatile Pana-Vise
svstem. The standard base bolts to
the table, but the company also
offers a vacuum base. Remember,
though, a vacuum-base model will
work properly only on a smooth, non-
purous surfaee,

Pana-Vise has assembled several
components into what it calls a
Workcenter.

Model 324 iz made up of a standard
base, a soldering stand made up of a
solder-spool holder and iron cage, a
component tray which fits like a
skirt around the base and a PC-
board holder with a spring-loaded
jaw. The combination sells for $9.95,
a saving of %3 compared to buy-

{Plsass i 1o page 141)
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1 Use an oid electric-meter magne! 1o separate steel screws from brass screws, These

powerful magneis are easy fo find and

2 Wrap a horseshoe magnet in a plastic

bag and search sweepings for missing
emall metal objects. The plastic keeps the
magnet free of metallic dust and debris.

5 A magnetized tool rack may hold those
tools that do not easily fit other racks or
perforated-board hangers. Surprisingly
heavy tools may be held by such racks.
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can handle many home and shop tasks.

Mysterious and invisible,
magnetic force can be
put to many uses in the
home and shop. Here are
10 particularly handy
ways to use magnets.

by Walter E. Burton

Il ferrous metals (containing

iron) and a few others are
attracted by magnetism. Modern
technology, however, hasz found
ways of magnetizing practically
anything, ineluding nonferrous met-
al alloys and ceramics; even rubber
and plastics are impregnated with
ferrite particles to make them "mag-
netic.”

Someé of these magnets can be
found around the house or 1in dis-
carded appliances. Many are com-
mercially available for less than §5,
and the uses you can find for them in
your home are practically limitless.
Try some of the ways we've put
together on these pages and you're
sure to invent more of your own,

METAL OR” ," Y

GLUE

PLASTIC \
SPACER
3,4 To hold screws steady, magnetize Lo FHODEIIE \
driver tip. Attach magnet as shown to do | METAL PLATE ooy LY
this. To make a handy retriever, add a door- | . ¢ opoa
. : CHINE SCREW WITH
type magnet to end of folding rule. WASHER AND NUT (2 REQD.)
MAGNET
TOOL B-32 A @ [2 REGD.)
RACK  |/47200R 1/4".78 « BRAssBOLTS § @ EDMUND
DRILL
FOR
MAACHINE =
SCREWS
POLE
PIECES
i e
Eh
;‘EH%HHL';E % ;F-l HEQD.]
12 REQD.)
_ MOUNTING SCREW
! (2 REQD.]
S @ WOGD APRON
21T SOUARE




magnets to work

The magnets used for the 10 ways
shown are displayed individually,
and a source list appears at the bot-
tom of this page.

1 Many old electrical meters con-
tain 8 magnet that is roughly U-
shaped. Using this magnet to sepa-
rate ferrous serews from my brass
serews (now expensive) allows me to
keep stock and avoid buying more
brass screws than [ need.

2 It seems I'm always looking
through sweepings or piles of dust
for lost things like a special washer
or tiny spring. An Alnico horseshoe
magnet is dandy for this job, but it
will soon become encrusted with all
kinds of metal debris. To avoid this
nuisance, | wrap the magnet in a
piece of plastic. Debris is still

attracted, but it is easily removed
along with the plastic.

3 Becrause a magnet's force fiald
can be transferred to a piece of met-
al with which it is incontact, vou can
magnetize the tips of screwdrivers,
The magnet | used here came from a
door latch, but any kind of bar mag-
net will work. Just place the magnet
on the driver shaft. | use thistrick in
tight places when [ cannot align and
hold the screw with my other hand.
You'll find this idea useful for fer-
reting out small metal items from
certain machines like typewriters,
without taking them apart.

& Many kinds of magnetic door
latches are available in hardware
stores. Most look similar to the one
shown in the drawing. They usually
come with a strike plate, but the
plate is too small to use in this
arrangement. Instead, cut a Ye-in.-
thick piece of sheet metal to the

CERAMIC “=_ STEEL
MAGNET, —* " WASHERS,
EEMU;U?D‘EI 1127 DAL
WO, P a2,
—.. BRASS
RIS SCREW
WOOD DOWEL — e
12 FLOOR
WwWooD
GASE - FLANGE
ldxd”

DA,

6 Park odds and ends on the magnetic
"“toadstool” where they can be seen easily.
After sanding, you can quickly twist a -
in.-dia. dowel into a “4-in. flange.

MAGNET SOURCE LIST

Dascription and source
Magned irom aleci-ic meber

Almion horseshos magnels (Edmund Mo 41948)
Magnets feom cabinel-aoor lasches availatie in

hardwars Eores
Complete cabvinet-doar-istch magnets with sbhile

plates
Rectarguisr magrets (Edmund Ng, 40818)

LU 4 QN#;

6 Ceramic-ring magnets (Edmund Nos. P4215T amd
Pd1388)
Lag = 3 = 37 Nexitde sheel magrets (Edmurnd Mo
P4D1EH)
Flamibie magretc sirips from rimgeralor-goo

=is

Ak
¥ Fesitie magnet strpa (Edmund No. 6005
10 Alnsts horseshos magneds (Edmund Mo, 41948)
Mole: The 1887 lakwinter Edrmund calaicg it Irés ol change
Write 8o Edmund Sceerfific Co, 101 Ess! Gloucsater Pioa.
Barrington, W.J. 0BJOT

=4

required size of the bottom metal
plate, using your latch as template.
You may need to glue a spacer to the
plate for & snug fit against the rule.
Keep this accessory in your toolbox
next to the rule,

§ If you sometimes gel annoyed
when trying to wrestle a tool free
from a hook, this idea is for you. The
toolholder is easily made by refer-
ring to the drawing on the facing
page. A magnet's poles (referred to
as north and south} are not usually
marked. So, secure one magnet, then
flip the other one so it is in the cor-

(Please fwn lo page 1407

7,8 Use plywood scraps to make a stand
tor sheet magnets like that shown here. For
&n emergency, keep 8 magnel handy In &
U-shaped holder on your key chain.

9 Slip a key into a small paper envelope
along with a magnet and seal with a paper
cilp, Hide the key under any convenkent
metal shelf or olher metal surface for easy
retrieval whenever you need it.

10 For one of the handlest uses of mag-
nets you can have in your shop, position
sheet-metal work for gluing as shown here.

Thesa BuU Alnlco magnets are
capable of holding large pleces.
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As home-theft figures rise, so do the number of products
that help fight burglary. PM looks at your home in terms
of defense, and what's available to help you make a decision.

deputy inspector in the New York City Police
Dept. recently purchased a house in a “safe”
neighborhood on the north shore of Long Island. As
the family was moving in, they were shocked to dis-
cover that none of the door locks worked.

“The previous owners must have been living in a
dream world,” the inspector said. “I know better than
most what a threat burglary is today. I would never
leave my house unlocked, especially in a suburban
selting.”

Confirmation comes from the FBI's Uniform Crime
Report for 1980, just released. Suburban burglaries
were up I4.8 percent over 1979 figures; city thefls
Jumped I4 percent and rural burglaries 12.9 percent.
Total residential burglaries rose to 2,380,708—19 per-
cent over 1979 data—a “significant increase,” accord-
ing to an FRI spokesman. The figures represent only
reported burglaries. Unreported thefls could easily

Knowing your enemy is your best defense. Most
thieves are young, inexperienced and seek the easiest
route into your house. The smallest obstacle, like a
simple engaged lock, will stop many potential thieves.

Some thieves are caught, however, get convicted
and serve time. Eventually they emerge from our
“correctional systems" as semiprofessionals. “Rather
than corrected,” according to a former New York City
probation officer, “they’'ve had the opportunity in
prison to associate with and learn from professionals.”
These bolder thieves will force a window or door with a
weak lock. They know the common hiding places for
valuables and are often armed.

An important rule for your family is: Never confront
a thief, if possible. The best plan is to discourage him
from even approaching your house. Next, secure all
doors and windows with good locks. Then consider the
electrical and electronic systems now available to pro-

double the fgure, educated guesses indicate.

The yard: your first
line of defense

f you don’t have a fence around
your property, you should consid-
er building one. Any kind of a barri-
er, even decorative fences common
in suburban neighborhoods, serve
as a deterrent to thieves who are
always mindful of easy entry and
quick routes of escape. The common
chain-link fenee ean be 3 to 10 ft.
high and topped with barbed wire—
but only if local laws permit. They're
certainly not appropriate for the
front yard, but high fences are a real
barrier and are often used in back
yards, where they serve to protect
the rear of the house from the most
probable route for an intruder.

Shrubbery

The second point to consider is
your landscaping and shrubbery.
While thieves know fences as barri-
ers, they see overgrown shrubs,
trees and thickets as hiding places.
Trim all plantings and, most partic-
ularly, those close to doors and win-
dows.

Proper trimming of most zshrubs,
however, is not a task for the novice.
Buy a good garden handbook with
pictures showing where to trim
without nipping buds, stunting
growth or killing the plant.

Lighting
If you just don't want to trim the
shrubs, take the area they conceal

Teat John Ingersol. Meil Shapeo, Conmad Sowers
P photos: Rosano Capolosto. Sleve Fay

PR color arf Ray Piech
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into consideration when planning a
lighting system for the house exteri-
or. Of all the steps one can take to
safeguard his home, perhaps the
most effective is a good system of
powerful lights strategically placed
go that the entire property sur-
rounding the house (particularly ar-
eas of thick plantings) is well illumi-
nated.

Outdoor floodlight fixtures are in-
expensive and easily installed. It is
preferable to have outdoor lights
wired so they can be nctivated at
onee, either manually, or by an auto-
matic detection device. BESR (see
electronics section of this guoide,
page 117) makes a unit consisting of
a timer and on'off switeh in a handy
central unit and modules which plug
into existing house receptacies. All
lights plugged into these modules
will be turned on instantly at the
flick of the switch in the central con-
trol panel. Wiring is kept to & mini-
mum and both cutdoor and indoor
lights can be operated with this con-
venient device.

When installing lights in a defense
system, don't forget to consider ex-
isting porch lights and lamp posts or
to add other lights in dim areas.
Keep bulbs protected by decorative
globes or mount the fixtures high
enough so the bulbs are not easily
unscrewed.

A natural alarm

Like light, noise is one of the
thief"s greatest foes, A barking dog,
regardless of how fierce he sounds,
has scared away many a thief. How-
ever, this shouldn’t be the only rea-
son for a family to consider having
such a pet.

tect against burglary.

Fences amre barriers to thieves. Mapco
makes a vibrator detector (about $9.50) to
detect a thief climbing over a fence. For
more Information, see page 117.

ron may pro-

This overgrown
vide cover for a thief breaking In front door.
Trim shrubs from doors and windows.
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It doors and frames are weak, replace them.
Stanley U-install doors, complete with
frame, start at $179. Stanley Door Systems,
1225 East Maple, Troy, Mich. 48084.

-+~ Doors and

: windows:
CUIDE. _J Second
line of defense

The strongest lock you can buy is
no stronger than the door and frame
in which the lock and the strike plate
are mounted, Many entries are
made by thieves kicking in poor-
quality doors between connected ga-
rages and house. Replacing such
doors with solid core or metal-clad
doors will provide added protection,
The metal cladding on the garage
gide, in fact, also provides greater
fire protection.

If you're satisfied that vour dooris
strong enough, but you're concerned
about the strike plate in the jamb,
reinforce the jamb by letting-in a
sheet-metal plate about 15 in. long,
You can also buy a ready-made secu-
rity strike plate like the one shown
in the photo atop center column.

Many front doors have only one
lock incorporated in the doorknohb.
These locks are attractive, but
they're easily manipulated by a
semiprofessional thief, Replace such
locks with a dead-bolt lock. In this
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¥You can reinforce the door jamb by letting-
In & metal plate. This heavy-gauge metal
sacurity plate costs $10.28 and |s available
from Keefe Lock Co., 1324 Parkside Ave.,
Trenton, N.J. 08638.

gL T dE LR ™

Use keyiess locks on some doors to ensure
fire escape route. This barrlcade lock is
£9.95 from Radio Shack, 500 Tandy Center,
Fort Worth, Tex. TE102.

type, only a key can open the lock.

Dead-bolt locks can replace the
doorknob lock or can be used in addi-
tion to it. A dead-bolt lock requires a
kew to open it on both sides and thus
it"s a good lock to use on doors con-
taining plass panels. Even if the
thief breaks the glass, he still cannot
unlock the door,

Avoid creating fire hazards

Care must be taken to keep keys to
these locks out of sight, but near the
door. If keys aren't readily accessi-
ble, these locks could bé a hazard in
case of fire.

In regard to the possible fire haz-
ard inadvertently developed by se-
curity measures, it is advisable to
use keyless locking devices on at
least one door to the outside, A num-
ber of the devices are shown in the
photos on this page,

The popular patio sliding-glass
door is usually equipped with a very
flimsy lock, but due to the design of
these doors, they are easily secured
with keyless locks. For this reason,
it's a good idea to consider the slid-
ingdoor the best family escape route
in case of fire.

Check all doors to see that the

This jimmyproaf dead-bolt lock will prevent
& thief from entering your home, even i he
breaks the window. Avallable for §32.99;
write to Ideal Security Hardware Corp., 215
East Ninth 5t., 5t. Paul, Minn. 55101.

Cut 8 1-in-dia. wood dowel or aluminum
pipe to length and place it In the channel to

secure a sliding glass door. Tie a string
arcund this lock for easy removal,

This adjustable patio door lock will fit any
sliding glass door. it's about §11.50; write

1o Ideal Sacurity Hardware Corp., 215 East
Ninth St., 5t. Paul, Minn. 55101.

Make your own patic door lock from 1%-In.
square stock, 1x2 in. hinge and button
magnet. Lock rests on door bumper when
down; any small magnet will hold lock in up
position when door I8 In use.
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Burglary insurance: a typical policy

ncreasing concern about theft
and burglary is leading many
homeowners to inquire about in-
surance protection. According to
the Institute for Property and Lia-
bility Underwriters, Malvern, Pa.,
the typical homeownear policy cov-
ers loss due to theft in the sama
broad terms that it covers loss due
to fire. There is usually a $100
deductible per loss, though some
policies may differ,

Specific limitations on cover-
age are usually spelied out in the
policy. But there is a large range
of tems that are specifically not
covered by all policies. These
include: pets, unlicensed molor
vehicles (power mower may be

The important thing to remem-
ber about most items Is that
claims are figured on an “actual
cash value” basis. This means
replacement cosl less deprecia-
tion.

According fo the Institute, “this
surprises |ols of people, who have
come lo value certain things more
with age.” But for the identical
reason, the insurance company
considers the same item value-
less.

As most homeowners have
their insurance policies reviewed
annually, it's a good idea to make
a list of iterns about which you are
specifically concerned and dis-
cuss these with your agent. Addi-

K A1) covered, but not a golf cart), trans-  tional coverage may be neces-
y I mitters operaled by a car, proper-  sary. _

Ha Max ty of boarders, stored inventory It's possible to have policies
ya = = 3?.'-"&;3, for a business and business prop-  written to insure practically any-
RS S ascRew Eves J_I arty. thing, but you'll discover it's very

£ \ Then there's a long list of items  expensive 1o cover large quanti-
[ BOLTS IN LOWER SASH ARE EASILY WITHDRAWN [ which are realed with too much ties of gold, silver, jewelry, cash

1 Secure upper sash with lagscrews througn stlle into
jamb; 2 if sash is too thin, mount two screw eyes on
face; 3 place lagboits diagonally (out of reach) in case
thief breaks pane; 4 angle lower sash holes so that the
bolts cant jiggle free. Use the upper diagonal holes to

lock window open a maximum of § In.

This sliding aluminum window key lock can
lock windows closed or open. Under 58;
write o ideal Security Hardware Corp., 215
East Ninth St., S Paul, Minn. 55101.

i you don't want to buy a lock, use the old
nall trick. You can get 8 fancy verslon for
$1.49 from Radio Shack, 500 Tandy Center,
Fort Worth, Tex. 76102,

ware, securities, notes,

valuables,

diversity in policies lo generalize
about them, These include: cash,
bank nofes, gold, jewelry, silver-
pass-
ports, tickels, stamps and other

and negotiable securities in the
home. Insurance companies
would much prefer that you use
another, less expensive method
of loss control, such as a bank
salety deposit box.—M.S.

locks are in good woerking condition
and that mounting screws are tight
in solid jambs and doors. Make sure
that a previous owner didn't mount
a door with removable hinge pins
exposzed to the exterior. If you find
thiz situation, rehang the door with
pins on the inside.

Windows

Asthe conventional route of entry
is & door, many people invest in good
door locks, but ignore their windows.
“But thieves are not conventional,”
according to one authority. “Usually
young and nimble, they will elimb or
crawl through an apparently inae-
cessible window just like a eat. When
gecuring your home, think of the
potential burglar as nimble as a cat
and strong as an ox.”

The standard double-hung wood-
an window is usually equipped with
a thin sheet-metal lock that can be
easily and quietly sprung with a
crowbar. There are also a large
number of new window locks de-
signed with keys. Many of these
locks are installed in a position that
still allows a thief to foree open the
window—usually by springing the
SCTEWS.

While the old reliable nail or bolt
trick (see drawing, upper left) is not
very attractive, it is still one of the

easiest and best ways to lock these
windows,

Many newer homes have sliding
aluminum windows which can be
secured as shown in the photo-
graphs on this page.

The locks shown here allow you to
lock windows in an open position for
ventilation. Note that 6 in. is usual-
ly the recommended maximum
width for an opening. Once you've
installed a lock that allows you to
lock the window open, be sare to get
in the habit of using it. "You'd be
surprised at the number of homes
that get burglarized because people
forget to use the locks they have,”
according to an FBI spokesman.

Basement windows are often the
entry route of the burglar because
they are zometimes considered un-
sightly and are concealed by shrub-
bery (the burglar's friend). Metal
frames are often rusty and easily
foreed or the glazing has been damp
for years and is easily pushed or
scraped out.

The three most common ways of
securing basement windows are to
install a metal grate over the area-
way opening, install a metal grate
over the window from inside or, if
ventilation is not & concern, replace
basement windows with glass
block.
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Iinstall a
perimeter system

Among the many electrical perim-
eter systems now being made to
detect intruders is one sold by Radio
Shack for $99.95. Complete with wir-
ing and protection devices for at
least three rooms, it includes an
alarm bell and battery enclosed in a
heavy-gauge metal box. The box is
mounted outside, close to the main
entrance. There is an on/off key-lock
switch on the bottom of the box, just
behind an “armed” indicator light.
When leaving or entering the house,
the system iz armed or disarmed
with the key switch.,

The box alzo includes electrical
controls which cut off the alarm
after five minutes. It's a closed-cir-
cuit system, 8 common arrangement
for perimeter systems: A number of
different detectors are mounted on
windows and doors and wired into
the system. In these devices, con-
tacts are closed and a small amount
of current is always passing through
them. If there is a disturbance of
any of the parts on which the devices
are mounted, the circuit is broken.
GROUND  The current is then instantly ampli-
? fied and diverted through a relay-
{ coil-operated switch to operate the
alarm. A simplified schematic of this
\ system is shown at left.

Central component of Radio Shack system  swilches, keys, pressure detectors, foll ter-
Is an alarm-control box. Basic kit has (from  minals, foll, iInstructions. Detector spacers
left): magnetic detectors, 100 ft. of wire, and extira wire are also shown.
SIMPLIFIED SCHEMATIC OF PERIMETER SYSTEM

POSITIVE POLE OF o

BATTERY
- TOGG é i

S\'I'ITEH

TRANSISTOR

Your first step in installing this
system is to mount the alarm-con-
trol box just outside the main
entrance to the house.

Forconvenience, it makes sense to
mount the box on the side from
which the door opens. [t will be nec-
essary to bore a hole about Ve-in, dia.
through the wall of the house just

\\ ?
RELAY CONTACT KRY. 59 Ton

CIRCUIT LOOP
SWITCH

e

ALARM BELL
DEVICES I

DETECTOR
RESISTOR | - .

GROUND

Key awitch Is closed to arm parimeter sys-
tem. Resistor aliows a small current to trav-
«l through the loop to ground. If current is

transistor amplifies current and sends it
through the key switch to & relay contact
switch. This switch tums on full current to

behind the box. Two wires must pass
through this hole. One wire is the
lead wire for the circuit and the oth-

broken anywhere around circull loop, the  the alarm bell, sounding the alarm. er goes to a toggle switch mounted

Test key and toggle switches and current in
clrcult wire. With either switch turned on,
alarm should seund when wires are sepa-
rated. It system |s okay, turn switches
off, mount toggle switch; then install
and wire detectora at windows and doors.

Attach unwired haif of 8 magnetic detector
to a door with screws. Often, surfaces are
not flush, so use spacers available from
RAadio Shack. Cut and attach only one wire
ot the circuit line for each detector.

Remove masking tape from plunger switch
betore closing and securing door of alarm-
control box. Switch sounds alarm i door is
pried open while system Is armed.,
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just inside the door, The system is
also armed and disarmed by this
awitch,

This arrangement of two switches
on each side of the door allows you to
use the main entrance as often as
necessary without tripping the
alarm.

After the box is mounted and bat-
tery and wire connections are made,
and the wires have been run
through the wall, make two simple
tests,

First, remove the tape from the
plunger switch inside the box. The
bell should ring if the system is
armed. Then close the box and
secure with the screws provided.
Now test for current in the circuit.
Hold eireuit wires together and turn
on one of the switches. The alarm
should ring when the wires are sep-
arated.

For good contact, all splices in the
wiring should be soldered and taped.
Also remember that detectors are
wired in series, not parallel. This will
be no problem if you remember to
splice into or cut only one wire for
each detector in the two-wire eircuit

Conceal circult line under the door's sad-
die. Keeping circult line close to the floor
will minimize neeaded wire.

Use self-sticking foll tepe on stationary
glass panels. Masking iape was used o
frame the window first and thus serve as a
straightedge guide for the foll tape.

Attach second unwired detector 1o a win-
dow s0 it can be protected while open for
ventitation. I Is also a good idea to lock the

window in the open position.

line. It doesn't matter which one, as
long as it's just one splice per con-
nection.

You will probably begin the inside
wiring with the front door itself. As
the wire iz quite small, you can run
the circuit line along the top of the
baseboard without it being wvery
noticeable. If you keep door detec-
tors cloze to the circuit wire you save
wire and minimize visibility of the
system.

Install magnetic detectors care-
fully: They should not be spaced
more than Y in, apart or the force of
the mapnets will not be =strong
encugh to contrel the switch.

Inztalling a8 second detector will
protect your windows when open,
but note that the recommended
maximum space for the apening is 6
in.

Alsoincluded in this alarm system
kit is 120 ft. of self-sticking metal-foil
tape. Use this tape on stationary
glass panels such as the one usually
found adjacent to a sliding glass
door. Since the glass doesn't move, a
thief would have to break it to enter
the house, Breaking the glass would

Panic switch is usually mounted close to
the bed, but a perimeter system may have
panic swiiches anywhers you chooDse,
Since thia switch Is the last one In our cir-
cult, ends of the two circuit wires are
sttached directly to the switch terminais.

Priced around $130, Valueguard S-5
fioor safe may be Installed in any floor,
Write John D. Brush & Co., Ing., 900 Lin-
den Ave., Rochester, N.Y. 14625,

SAFE AT HOME?

During a recent prass conference held
by a major lock manufacturer, a former
“cat burglar” gone straight described
with pride how he entered a house
in which the family was sound asleep,
Without waking anyone, he scouted
around quickly until he found the
painting which hid a wall safe. With
lithe effort, he broke the combination
and ook some $80.000 in nagotiahla
securities, cash and jewelry.

Wall safes, especially those hidden
behind paintings. are vulnerable be-
cause Hollywood movies have been
telling audiences for 40 years or more
that wall safes are hidden behind pic-
tures.

Somewhal more secure is the rela-
tively new floor sate—a box with com-
bination lock that installs unobirusively
beneath a floor. When the sale is cov-
ered with carpet or rug, there’s a good
chance a thief will miss i,

Or, follow the example of a family in
Mew London, Conn. Thay're semirg-
tired after years of operating a grocery.
In their spare bedreom sits the safe
that once served their store. It's in
plain view—in fact, there’s a lamp right
an it.

However, only a safecracker could
get at its contents. The safe—about
the size of a small chest—weighs over
500 pounds.—J.1.

break the foil and the circuit and,
thus, =ound the alarm.

The panic button is usually
mounted near the bed, but may be
placed anywhere. In this device, the
contacts are closed. When you press
the button, you break the circuit and
sound the alarm.

Installing a perimeter system in
most cases is easy and requires no
more than an afternoon's work. The
system shown here is available from
Radio Shack, 500 Tandy Center,
Fort Worth, Tex., 76102,

JANUARY 1882 115



A wireless alarm

By now you realize that most
perimeter-protecting systems re-
quire running quite a bit of wiring
(although we presented a fairly
easy-to-install version on the pre-
ceding pages). If you don't mind
snaking wires through walls, con-
necting a veritable rat's nest of
wires at the control box, and figur-
ing out manufacturer's diagrams,
then, installing a wired system is
relatively easy for many do-it-your-
selfers.

But a wirelezs system will save
vou even that work. The only thing
that's awesome about installing a
wireless system iz the price: com-
pared to the wired variety, it's about
four times the total cost.

Wireless systems are similar to
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In wireless system, a door being opened
will separate a magnét (on door) and mag-
netic switch (in transmitter on trim), caus-
ing transmitter to send radio signal to
receiver in main control box on table. Box
(sbowve) has digital keypad that allows you
to program unit. Transmitter (left) is opened
to show the magnetic swich (circled).

wired ones in what they do, but they
differ in how they accomplish it.

Like wired systems, a wireless
model must have transmitter sen-
sors installed at every perimeter
location—doors, windows—that you
want protected. And, of course, a
wireless system must also be wired
to an alarm in the house or out-
doors.

The most interesting part of the
wireless system is the design of the
tiny transmitter. The unit, just
about the size of a pack of cigarets, is
the heart of the system.

Inside each is a radio transmitter
and a magnetic switch, powered by
one B-volt battery that—according
to both manufacturers—should last
for a year of operation.

Setting up these units is quick and
simple. Each one has a bar magnet

supplied—the bar magnet inside a
matching plastic case. When the
transmitter {on trim) and bar mag-
net (on door) are positioned close to
each other, the magnetic switch in
the transmitter is pulled shut by the
magnet on the door. But, if the mag-
net is pulled out of position—as a
door or a window opens—the switch
in the transmitter opens and causes
the transmitter to go into opera-
tion.

The unit broadcasts its electronic
warning directly to the master con-
trol box. While not very powerful,
each transmitter is capable of hav-
ing its warnings received through-
out most wooden frame houses.

The control box, which contains
the receiver, may be placed on &
shelf or a table—or even hidden
away in a closet. The only thing to
watch is that you don’t put it in a
place that's shielded from radio
waves (where it might be sur-
rounded by wall insulation contaih-
ing lavers of aluminum foil, for
example).

You'll alse want to keep it some-
where that it will be readily accessi-
ble, but not obvious to thieves who
have entered yvour home. The key-
board atop the unit allows you to do
such things as set delay times and
turn the unit on and off (often by
entering a three-digit code).

The alarm on these units is built
into the control box (another reason
for keeping the box out in the open)
and can only be heard within your
house. It iz possible, however, to
hook up accessory outdoor alarms
and horns to the units if you'd like
your neighbors to respond.

As mentioned, just about the only
drawhack to this type of system is
the price. The transmitters (about
£30) are quite a bit more expensive
than the simple switches in a wired
system. So, if vou have many doors
and windows to protect, the cost
could mount swiftly.

But, for ease of installation and
reliakility, it's hard to beat a good
wireless installation,

Computerized
alarm system

A few companies are offering
wired systems that use amall miero-
processors in the control box. Be-
cause they are computerized (al-
though only to a small degree) they
can do things that the typical wired
systems can't do.

Rather than depending solely on
remote sensors that open and close
mechanieally, as in normal wired
systems, these control boxes can
accept input from a variety of sen-
sora: motion, impact and'or vibra-
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Automatic lighting-control systems u

tion detectors can be wired to the
control box.

As mentioned previously, wvibra-
tion detectors are great to use on a
fence. Put the sensor anywhere
along the fenceline and just adjust it
to the sensitivity you need, If some-
one tries to scale or cut your fence,
the computer in the control box will
sense the intruder's presence from
the detected vibrations,

Similarly, impact sensors protect
the windows of a dwelling or even
the walls. Any harsh blow in their
area will set off the alarm.

Some of these computerized sys-
tems will accept motion-detector
sensors. Infrared motion detectors
wired into this type of system are
very popular. The infrared sensors
are like remote thermometers that
keep watch on the room's tempera-
ture. They do not respond to gradual
changes in temperature, but let a
thief at 98.6° F. enter the room and
they will communicate this to the
master control box's computer,
which will sound the alarm.

Remember, all of these sensors
must be wired to the main control
box In the house. Installation re-
quirements are very similarto those
discussed under wired perimeter
svetems.

Another option with computer-
ized systems is an automatic tele-
phone dialer. You just supply the
computer with the phone number to
call and it will dial the police for you.
Then, a prerecorded meszage on a
cartridge tape plays back and tells
the police that yvour house is being
broken into. Sounds great, but re-

se two control boxes (and mod-
ules detailed on followlng page) which may be placed at bedside or any
convenlent spot (BSR system shown). Main control box (top right) lets
you manually control your lights and appliances. You need the pro-
grammer box (bottom right) for automatic control,

member, many police headquarters
are not happy with this system. The
police precinct we spoke with on
Long lsland, N.Y., told us: “We don"t
encourage people to use those things
because it seems like it's one false
alarm after ancther.” Many people
sooner or later forget to set & delay
time and leave the house, or a guest
inquisitively hits a “paniec button,"
or the house electricity goes off or
has a voltage surge and there goes

Computerized system. such as this one
from Napco, can accept inputs from many
types of sensors. Two boxy-locking infra-

the phone call to the police.

After a few false alarms, police
will inform you that they will no
longer respond to automatic calls,

Self-contained
motion detectors

You don’t need a complete com-
puterized system to use motion-

detecting technology. Many types of
motion dectors are available that

red sensors are shown aslong with an
impact sensor. Automatic telephone dialer
(background) s optional with the system.
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appear to be just simple, small box-
es. Self-contained, with a built-in
power circuit and alarm, these de-
tectorscan be mounted on walls, hid-
den in niches or just placed on
shelves,

Those that operate passively are
the light-sensitive and infrared va-
rieties. Both are sensitive to a
room's environment. The light-sen-
sitive detector will react if a burglar
enters a dark room and turns on the
lights, or if he turns the lights off
with the detector adjusted for a
lights-on econdition. And they are
sensitive enough to sound the alarm
if an intruder changes the light level
at the detector, by walking past a
window during the day, for example.
The infrared detectors operate like a
remote-sensing thermometer (as de-
tailed above).

Other units—ealled active detee-
tors—actually transmit waves of
energy and detect the movement of
any object or person in the room,
much like radar in principle. These
units are ultrasonic and microwave
detectors,

In the case of ultrasonic detectors,
the energy ia sound waves (not audi-
ble). When they bounce off an object
or person that's moving, the alarm
will sound. A disadvantage of ultra-
sonic detectors is that heat sources
such as radiators can set them off;
That's because heat sources cause
air in the room to “shimmer."

Microwave detectors aren't affect-
ed by heat sources and can be posi-
tioned anywhere, as long as they are
facing the protected area. Like the
ultrasonics, microwaves are re-
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flected from a moving cbject or per-
son, and that sets off the alarm.
Since wooden doors are not a barrier
to microwave ernergy, don't peint
your detector at the front door with
the sensitivity set 50 the mailman
sets off the alarm on his appointed
rounds,

No matter what brand or type of
motion detector you choose, be cer-
tain that it has a sensitivity control.
Also, many of these units protect
areas quite different in shape from
others. Best bet is to find a store
that will let you try them out in your
own location; that way, you can
make certain they will protect the
area vou want them to.

Oh, and once =et up, you'll have to
stop vour dog from walking through
those rooms at night.

Automatic
lighting control

[f a burglar thinks you are at
home, he is less likely to break in.
When they leave the house, many
people use simple timers to turn a
light or two on and off, but—if you're
on a long vacation—just about any
burglar can figure out the ruse in a
day or two.

The answer is an automatic light-
ing control. The system uses some
fancy computer technology to turn
all your home's lights and appli-
ances into wireless remote-control
devices,

The basic system is composed of a
control box and “modules™ that plug
into the wall. And you can add the
programmer-timer unit, too,

Plug-in module (above left)
Is heart of lighting system.
Programmable outlets (cen-
ter) can replace wall outlets.
Programmable switch (right)
Is also available. Module de-
tail (lett) shows codes.

Using modules In automatic-lighting control systems |s sasy.
Just plug a module into the wall and then plug the light or appli-
ance into the module (as shown at left). in the BSR system, as
many as 16 lights and appliances can be usad.

It couldn't be simpler to use: All
yvou do i= plug each module into an
outlet. And then plug whatever you
want to control inte the module.
(Two wattages of modules are avail-
able, one for lights and the other for
current-demanding appliances.)

Then, you set two dials on each
module. One dial, called the “house
code,” tells which control box will
control that module. Ordinarily, ev-
eryvthing in your home ean be con-
trolled with one box, 2o all dials will
be set to the same code, The second
dial, ealled a “unit code,” sets the
number you want to assign to that
module.

For example, set up a bedroom
light as “Module No.1."” Now, go any-
where in your house and plug in the
contral box. Push the No.l button
and you'll turn the bedroom light on
and off—even dim or brighten it.
Sixteen modules can be controlled
by each box. You can even turn
everyvthing being controlled on or off
in unison. If you don't want to use
the plug-in modules, vou can replace
entire wall switches or outlets with
built-in types (see photo above),

The modules are really transmit-
ter'receivers that use the household
electrical system to communicate
with the control box. This communi-
cation is digitally coded, each appli-
ance with a different digital coda,

But what makes these systems
more than remote-control devices
and makes them security devices
are timer and programmer units. A
programmer looks more or less like
an electric clock, but the front of the

[Fiease lurn to page 155)




Now you can train at home in spare time...

Constrection, Maintenance, Electrical Contractor. .. No
revious experience needed. Experis show you what to do,

ﬁnlndu it...guide you every step of the wayl
Train now 10 join the thousands of skilled electricians who are employed
from border to border and coast to coast. Even before you finish your
course you will undergsmnd how to specify and install wiring, how to oper-
ate and control electric motors and generators, and how to use and main-
tain basic electrical equipment like transformers and storage barteries.
You'll learn how to use electrical instruments to check voltage and cur-
rent, how 1o trouble-shoot for short circuits, overloads and open wires,
and you'll be ready to take almost any electrician licensing examination
offered by city, county or state.

No need to quit your job or regular school

Everything 15 explained in casy to understand

language with plenty of drawings, diagrams and
You get lexts, lessons, E‘ruftﬂas'.gcﬁnd yp;u learn at your own .8l
tools, multi-tester, pius [ame in spare time o there's no need to quit

all thfag muta'r!am you
need for your lab experi
- mﬁa—mm

wiring receptacles,

you: job or change your daily routine. No time
waged travelling to class. Consultants are as
closs as your telephone, and we pali.- the hill! Usa
our toll-frea 24-hour home-study hotline 25 soon as

Y ey Y.
: s MAKE EXTRA MONEY! Save money
Here are [usi & few of the subjects coversd in your coursa on vnur own electrical work!
Switches, tharmostats, relays. Fuses, circult breakers, y 1
GPCi's, Elecirionl boxes and fttings, Elevtrioel foy | Coooglore you're ready to goafier a full-time job as s

eleciriclan, you could be making exira money doing odd

jobs for friends and neighbors. And think of the money
you'll be sble to save doing your own electrical repairs
and Wstalling new electricnl outlets and fighting.

Approved for Veterans

huﬁnl ﬂghﬁnu and motors. The National Electrical
Code Book...how to use H. Eﬂln!-ﬂln? and pricing.
Residential, commarcial and industrial w practices.

How to go into business for yourself...plus much,
much more!
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NO POSTAGE NECESSARY when you |4
mail this ENTIRE Postage-Paid ad

To Mail—Fold ad in following manner:

1. Remove entire page— 3. Fold page again, on
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Find out about the employment
outlook for electricians. on
the exciting opportunities with
construction companies, big cor-
porations and power companics as
well as starting your own full or
part-time business. Send for big
color brochure filled with informa-
tion how you can learn at home o
be an electrician. We will also send
i u results of a survey showi

e employment suceess o
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NEW NOW
for home and shop

A The Woodburning Tool Kit consists of a 25-watt, 6-%-in.-
long woodburning pen. thres interchangeable pen points and a
sturdy wire holder 10 rest the tool when in use. According o the
maker, the pen develops temperatures up to 950° F., conse-
guently permitling faster and darker woodburning. The kit,
$18.95 at craft stores, is made by Dremel Div. of Emerson
Electric Co., 4915 2151 51, Racine, Wis, 53406,

B Two new plumbing fixtures have been introduced by Nibco
Inc., Box 1167, Elkhar, Ind. 46515. The Pressure Equalizing
Valve is a solid brass Wb and shower fixlure with a replaceable
rubber diaphragm thal maintains constant water temperalure
and pressure 1o the tub or shower—even while water is being
used in other parts of the syslem. Il costs §78 at plumbaing-
supply stores,

Nibco's frostproof outdoor faucel is available from the same
suppliers. Il comes In lengths from 4 to 14 in. and costs 5100
815, depending on length. When ils recessed hande is
removed, the valve stem is inaccessible from the outside, thus
reducing the chances of vandalism.

€ The Spotliter is a new rechargeable flashlight, made of
ABS plastic that can operate up 1o 1% hours without recharging.
The replaceable bulb worics on either high or low beam, and a
small light indicates when the unit Is being charged. Total
weight of the light, charging base, 6-ft. cord and plug is 2 Ibs.;
the price is $25. Made by Black & Decker Inc., 515 Glebe Rd.,
Easton, Md. 21601, it's available at hardware stores and home
cenlers

D The Line-Up Idea Table is a small portable drawing lable
that weighs 3 Ibs. and measures 13 % 16 in. lts Vie-in.-hick
aluminum lop—supported by four rubber feet—must first be
covered with mat board before drawing is done. Included are
three hold-down clips for the mat board and drawing paper and
a calibrated T-square. Made by Fairgate Rule Co. Inc., Box 278,
22 Adams Ave., Cold Spring. N.Y., 10516, it costs $36.30 al
an-supply stores.
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YOUR PRESENT STORM WINDOWS
ARE NOT ENOUGH!!!

TORLITE can Double or Triple Insulate Windows
N HEATING COSTS _

SAVE MONEY O

One Torlite kit can cover over 160 square feet of window area. This means
you can stop heat LOSS and PREVENT cold air Infiltration from ten aver
:h:at h?mt wl!!':duw:. With an energy savings that may equal ten times the
cost of one kit.

The Torllte window syslem has been used exclusively by Industry both
here and abroad for many years. Now limited supplies are available for
public and private use. The Yerllte window system installs in flve minutes,
using no nalling striﬁs, screws or tools. Terifte is a totally new 100% opti-
cally clear and tough film with no eloudiness or haze.
Even should you have storm windows, you can form another insulation bar-
rier against heat LOSS and SEAL OUT cold air Inflitration. The Torifte win-
dow system creates an insulating pocket of alr inside your window area by
keeping cold alr OUT and keeping IN your heated room atmosphere,
Any type window, be it casement, bow, jalousie, steal, aluminum, wood can
be made 100% air tight. Trailers, factories, farms, apartment bulidings,
churches, hospitals, schools, motels and virtually every business can use
this system to realize substantial energy savings.
Mo other window kit available on the market 1oday offers the amount of window coverage and energy savings of
the Torilte system.
* Toriite |s 100% optically CLEAR. You don't even know It's on your window.
* We have developed an exclusive acrylic polypropylene fastening system that allows the Torllte
film 1o fasten to the inside window frame, molding or walil.
No tedious measuring or culting to exact dimensions. All excess is trimmed after Torkite fiim
has been installed.
D:Eitg{md for use on the inslde. No climbing ladders or difficult outside installation unless you
want (o.
Can be taken down, stored and reused for next year,
Durabie, strong,  * 1he Torlfte system offers the same cost saving benefits for saving on your air conditioning
high tensile strangth  COSIS.,
The sun's ultraviolel rays have a minimal effect on the Terifte fiim,
The Torlfte comes packaged on a roll, not folded or creased, so you are assurad of recelving a
guality product.
Torlite film Is a Giant 50 inches wide by over forty feet long. For a total of 180 square feet for
one kit. 108 feet of fastening system Is included plus complete instructions and pictures show-
ing step-by-step installation. Recrder forms are included for fast and easy ordering. TWO kits -
one roll 50 inches wide by 80 feet long. THREE kits - 50 inches wide by 120 feat long.

You can test Toriite in your own This offer is made direct from
home without risk. Trial test any the manufaciurer. The ONE COMPLETE
two windows (n your home. Com- Torlite material is not KIT FOR A LOW
pare the temperature and overall available to the public thru

comforl. Should you feel thal our any retall outle! or store, We
system does not perform and you regret thal we are unable to
+ Postage

Fils u?]r Sirm,
shape window

are convinced that it is not every accept credit cards or
bil as effective as we say, return telephone orders,

the unused portion for a com-

plete refund LESS POSTAGE.

T O S S T S T S S S S I S T O S N .S

Eevy o & zipper I RPT Manufacturing
2L K A | Tortite Division Dept. PM-3
| 470 Easton Rd., Horsham, PA 18044

Please rush me ____ kits complele with easy Instructions at the low price 51485 PLUS $1.50
POSTAGE for ONE kit thal contains 160 square leal. TWO KITS 320 square heet for $28.00 PLUS 51,85
POSTAGE. A savings of $1.80 f purchased separaiely, THREE KITS 480 square leat for $41.95 PLUS
$2.25 POSTAGE. A savings of $2.80 I purchasad separately, TOTAL ENCLOSED CHECK or
| MONEY DRDER ONLY.
! l NOC O D s PLEASE All shipmenis made UPS unless olher inatructions glvan,
AND HANDLING

I NAME
J apoReSS APT. NO.
Supplies are limited.  Jcrv STATE ZIP CODE ___

i P e
So please don’t delay. ] Orders 10 CANADA - check or money order must be made payable in U.S. DOLLARS
and $1.00 MUST BE ADDED TQ COVER POSTAGE.




FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building

Beginners, craftsmen, even foremen and
superintendents, have sent for these free
bluepdnhm;?hh]humln?lmﬂﬁ;
as & means out Chicago 1
b-nme-mdyl!imw:u.[.umhnw
can master Plan Reading—Estimat-
—and the practical details of all types
mw in your spare time at
hm'-e— COupon be-lﬂw or
TOLL FREE—see how you, too can pre-
income, or
start your own contracting business,
# PHONE TOLL FREE (24 HAB)
1-800-528-8050 Ex1, 510

CHICAED TECH/School for Builders
1737 8. Michigan Avenue, Chicago, lIl, 80616

CHICAGD TECH/Schoul for Bullders  Veterans |
. " Chck
Oape L kis B Michiom Ay, Check |

Flg, ol . Do, St

:lm AGE
1 oy STATE 2iP

L-‘- R

CLOCK KITS
Cornplete
FUN TO MAKE -GREAT GIFTS
KIT INCLUDES:
* Redwood Burl or Cypress, 127 1o 167
* Mini Quartz Movements
* A5 Bottery and Hanger

= Goldtone Serpentine Hands and
Second Hand

= Goldtone Stick-On Numbers
* Prarouted, Predrilled, Sanded B Sealed
& Complets Instructions
ALL FOR ONLY
$1995
Redwoad Burl - Dark Red Grain
Cypress - Light, Sofr, Tan Graln

(Additional movements lncluding hands &
numbers aniy $5.50 plus $1.50 shipping )

——— S — —— — — i —

I T DRIDE R e chack cavhor MO Savay, oo &0 8
ro WOOD-N-THINGS
| 11 W Turrwy, P AZ RS T
P 296 D8 TR
| ACID §3 50 i Ftage Handey
l cvPeEss [ REDwooo susL O

4

HARDWARE LCEXERAL

Sl

STORE
—— s — ]
42 Main 5t.. Lynchburg, TN 37352

JACK DANIELS
FIELD TESTER SHIRT

These are just like the shirts old Wallage
Beary used to wear. Of course, my shirts
have the added feature of a “Jack Daniel's
Oid No. 7 Field Tester” in brown on the
chest. Made of 50% colton and the rest
polyester, 50 they wash easy and keep their
shape. Natural cotton color Order by size-
K3, 5, M, L, XL My $15.00 price includes
delivery.

Send check, money order or use American Express
Visa or MasterCard, including sl numbers and
signature. {Add 6% sales tax Tor TN dedivéry. } For 2
cobor catalag Relt of oid Tennessee dems and Jach
Danmel's memorabila, send 5100 1o the abowe sd-

N

driegy la contmentsl U S of A call 1-B00-25] -8600

\k\ Teanesses residents call 615-P59%-7 184 ﬁ

AUTOMATIC GARAGE DOOR SYSTEM

& NO PLASTIC PAATS - ALL STEEL

* AUTOMATIC REVERSE

* V3 MORSEPOWER

® LIGHT TIME DELAY

* DIGITAL REMOTE CONTROLS
] # SHIPPEDUPS OR PARCEL POST
— ® UL & FCC APPROVED

1 @ MADE INU.S.A.
L

USE YOUR ORBITAL
SANDER AS A
PAINT CAN SHAKER!

Prepars paint for use the splll-
Iree way. . . no slirring . . no

aint paddies . no mising

uckets . ., no wasted pant,
The New INTEREF Can Shaking
attachment consists of 2 basa 1o
protect the sandsr pad and a
rubber strap to hold the can—
quarl, pint, half-pint and the
sguat-size pinl. At 4,000 to
10,000 rpm, the content cf the can is thoroughly
a?lialtl:n with the can i an—ready 10 use in abowt ane
miriste.
INTEREP Can Shaking Attzchment coste only $12.00
Elms $2.00 for shipping and handling. Resldantz of

onnecticut add State Sabes Tax. Elrdir from:

INTEREP COMPANY
768 Main Streat, Newington, CT 086111

Allow four waaks for delivery, Specify the lengih of
your sandar pad— " u-rB{i".
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(Contiued fram page 81)

such as a maximum limit on wing
loading for unlicensed aireraft in
order to keep airplanes and ultra-
lights in their proper places.)

The almost toylike Cricket, with a
wingspan of 16 feet and a length of
less than 13, has to be the world's
smallest twin-engine airplane. The
‘engines are mounted in outrigger
pods, but git so cloge to the nose that
no adverse yaw is said to occur if one
prop loses power. Full-span “flape-

A pair of twin-prop Crickets, performing a
“mirror-image” routine, Show off their aer-
obatic skills. The tiny single-seaters are
powerad by two 12-hp chain-saw mills.

Look familiar? This smartly styled, twin-
talled Acapelia is based on defunct BD-5.
Using BD-5 fusslage and wings, it doss 240
mph and is bullt from new converslon kit.

rons" in the wing function as both
flaps and ailerons. Deploved collec-
tively as flaps, they reduce stall
speed to 42 mph.

For aerobatics, the Cricket has an
inverted fuel system, a fast roll rate
of 180° per second, and a rugped air-
frame stressed at +9 Gs and -4.5 Gs.
Construction is sheet aluminum
over foam, With the wings re-
moved—a job that takes less than
five minutes—the entire craft fits in
a specially made 5 x 13%-foot “han-



gar-trailer” for towing and storage.

U.5. distributor for the Cricket is
Chris Heintz, famous for his own
Zenith, Tri-Z and other homebuilts.
Plans are $150; airframe kit, $3,857;
twin-engine package, $1,981. An info
pack is $10 from Zenair Ltd., 236
Richmond St., Richmond Hill, Ont.
L4C 3Y8.

More new superlights

Not much bigger than the Cricket
is another imported mini, the 30-hp,
230-pound Hornet from Australia.
An unusual Aying-wing design with
no tail, the tiny single-seater em-

Providing good performance on low power,
little single-seat Starlets take VW engines
from 30 to 75 hp, are semiserobatic and can
be bullt tor $5,000 to $6,000.

Kit-bulit Spitfire, an 8/10ths-scale replica of
the historic Wil British fighter from Thun-
der Wings, Is authentic down 10 camou-
flage and actual squadron markings.

ploys a clever system of dual-fune-
tion controls to achieve the same
effect as a tail. Combination “ele-
vons" in the wing serve as both ele-
vators and ailerons. Pivoting fins on
the wingtips can be used individual-
Iy as rudders or collectively, like
spoilers, for speed and glide-path
control.

But what really sets the Hornet
apart from conventional airplanesis
its remarkably low wing loading—at
only 3 pounds per square foof, no
more than that of most ultralights.
(Wing loading is total aircraft
weight, with pilot, divided by wing
area; the larger the wing, the liphter
its loading per square foot.)

While light wing loading generally

(Please han o page 124)

/" 2nd MOST IMPORTANT )
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

MOLDER-
PLANER
Almost as basic
Qs YyOour s5aw ., .,
molds, planes,
rabbets.

From $4410
= Master Charge

FREE BROCHURE

- 'U"ISA -.

- [
WILLIAMS & HUSSEY MACHINE CORP

Depl. 17. Millord, . H. B3055
Toll-treg 1-800-258-1380

—
SPECIAL OFFER1!
1841 Steel Cont Sat
Due ta ahoriage of Izl&
copper Junng the grit
u:al wal pEar 1943 the  PILTPAD
Tregsury Depl resorled 1o tha
use Ol WinC Coalead shedd o our
ceniy Cne cosr from gach ming

H A ety SEplayed
14K GOLD JEWELRY CO.,
Box 82, Glen Cows, N.Y. 115342  Depl. Pad-|

(en System PAnfique tllllw

Buda Tirfany Stvie

For Hoboy & Prqm AL MOST
Staned Glass Dealers

BiG OOUOR CATALDG 51.00

HLL Wirgen Co. Oenr Pt
PO Box 515, 148 Main St
Crancger, Wi 28I

Tekphone SOR-E54-1557

Free!

Edmund Scientific
Catalog

™

Rush ma your free cetalog!

Mama

Addrass

City

Siata Zip

Clip And Mall Coupon Today To:
Edmund Scientific Co, Dept. 8211 H-02
Edscorp Bidg., Barnington, MN.J. 08007

Mo 3455 *1882 Edmund Sclenatific Ca

Deo-it-Yourself

WOODWORKERS

You can build it
cheaper than buy it...

You can restore
& refinish it
cheaper than hire it!

for—
CONSTANTINE'S
Woodworker Catalog

IF YOU are a1 o1l handy with tools—or willing
to learn in easy steps—here's the modernsday
way 18 SAYE considerable sums of momney.
Build what you meed. Restore and refinish what
YOU OWEL Save on every project

Everything you need—fine woods, venesm.
specialty tools, wood finishes and how-to guid-
ance—<can be ordered by mail from Consian-
tine. Read this partial list of CATALOG OF-
FERS: |4 kinds of cabinet & furniture woods,
%0 veneers plus 19 flexible weneers 1o cover
bealup of unpainted fumiture, 76 inlays, 39
borders, 34 carving blocks, 118 carving tools &
chisels, 32 upholsiery lools & essentials, 39
clamps, 33 finished picture moldings. T2 lamp
parts, 300 plans, 96 how-1o books. Kitchen cabi-
net space-savers, tarved molding, drill sttach-
ments, cirbide saw blades,

ALSD: cane, fiber rush, reed. Period &
madern hardware: latches, locks, hinges. pulls,
escuicheons, Small-box hdwe. Framing clamps,
wond-lhreading tools. anghe-cutting jig. clrcle
culler, veneer saw. bow siw, mat culter, miter
irimmes, deep-throat frei saw. Turned, carved,
square-taper fumiture fegs. wood bowl seal
Kits: gameboards, guitar, lazy Susan, furniture,
clocks, coffee mill & pepper mill. Shding & re-
volving hdwe. Plus page afier page of useful
products for shop, home and erafte

50 Beaautiful Wood Samples
Accept ihis offer to own & prize selection of
coborful richly greined veseers, each 439,
Use to identify fine woods. Lise ss ordering
guide. Use in craftwork. Woodworking is
mare fun when you know your woods.

CONSTANTINE Ev. 1312
2051 Eastchester Rond, Bronx, M.Y. 10861

[0 Send new Woodworker Catalog. $1 enclosed.
DMMMWMMH.HHM
for this tressure chest of beautiful vencers

from around the world. The helpful, 1
wtu,wwmc-ﬁ“

Hame

Fid
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FREE! NEW CLOCK
BUILDEHS BATAL[IG

Grandfather
Wall, Mantel
Send Clock Kits
Today e Traditional
Mo Designs
purchass M * Movements
o Dials

The .R ichmond —
Sodef red oak school
clock . . now inchudes
atdthentic 8-day Garrman
qong strike moLersn
Retail value over $200 00,

ONLY $99.50

COMPLETE — READY
TO ASSEMBLE KIT

INCLUDES: Pre-cul wood
parts, factory tested brass
German movernent, mefal dial
glass, hordware and

step by-step instructions, fmmediate defivery,

CRAFT PRODUCTS COMPANY

Dhepit 01 2200 Chean 5251 Chartes. 1L BOT74
0O Richmond K4 - $38 50 (+ 54 00 shappeng)
O FREE 24 po Clock Builger's Catalog

Mama
Streel
City/ St Zip

Servang Amevaca’s Craftrman Sence 1940

JACK DANIEL'S
FIELD TESTER CAP

This is a comfortable sportsman's billed
cap. Black mesh (air cooled) and adjust-
able to any size head, with an official
“Jack Daniel’s Field Tester” palch on
the front. Guaranleed to shade your eyes
and start a lot of conversations.
My $6.50 price includes postage
and handling

Lend chech, money order o use American Express,
¥iza pr MasterCard, including all nambers and
signature. [Add 6% saled las for TH gefreery | For p
color cat@log full of pid Tonnesses fems and Jach
Damels memaraliz, fend 51 0D 19 the abive ad

dress I contmental U 5 of A call 1-BO00-751- BROD
\ Tenmestipe resdenls Call 61575597184
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means low performance, the Hornet
iz a prime example of the kind of new
superlight that could give the FAA
fits. Despite its modest 30-hp engine,
it has a top speed of 127 mph—hard-
ly what you'd consider “low" perfor-
mance. Its broad, 26-foot wingspan
alzo gives it a near-sailplane-like
glide ratio of 18 to 1 for leisurely
power-off soaring. Stall speed is a
tame 36 mph.

The Hornet has & novel “back-
ward" tri-gear arrangement—the
two main wheels are in front—to
permit safer rough-field landings
that might snap off a single nose
wheel, For trailering and storage,
the wings fold back flat against the
fuselage. Construction is aluminum
tubing with fiberglass skins. Com-
plete kits, including engine, are
£0,500 from Free Flight Aviation

. Ltd., Lot 3, Kitawah St., Lons-
dale, South Australia 51860.

80-mpg Moni

Still another new superlight is a
trim little V-tailed single-seater
called the Moni, the latest in a long
line of succesaful homebuilt designs
from John Monnett. Conceived
along the lines of 8 motorized sail-
plane, it weighs 260 pounds and does
130 mph on a bitty, 22-hp powerplant
that would be considered barely ade-
quate in many ultralights. The en-
gine operates on ordinary auto gas
and delivers 80 mpg. At a cruise
speed of 100 mph, fuel cost thus
works out to less than $2 per hour—
compared to $18 to $20 per hour for a
Cessna 172,

With a wingspan of 27 feet, the
Moni has a glide ratio of 20 to 1,
climbs at 400 feet per minute, stalls
at 40 mph and is fully aercobatic. An
electric starter permits the engine
to be switched off and restarted in
flight for power-off scaring. Full-
span flaperons work as both flaps
and ailerons, and “ruddervators” in
the V-tail combine the funections of
rudders and elevators.

Like most sailplanes, the Moni has
a single, semirecessed landing
wheel, plus =zkid: on the wingtips.
When taxiing, it heels over on one
wingtip, but at speeds above 5 mph it
rides level on the center wheel. The
purpose of the single wheel is to
reduce drag, simplify construction
and permit easier landings on rough
terrain.

Construction is all-aluminum, and
the wings are removable for trailer-
ing. Complete kits, plus engine, are
around §5,000 from Monnett Experi-
mental Aireraft lne., B35 West 20th
Ave., Dshkosh, Wis, 54901,

Flying the 'big iron’

Flying vour own P-51 or Spitfire is
probably a Walter Mitty dream for
all but the most affluent, but flying
something that looks like a P-51 or
Spitfire doesn't have to be. The
mighty warbirds shown on this
month's ecover are authentically
scaled-down replicas of famous
World War Il fighters that can be
built from plans at a fraction of what
a penuine vintage warplane would
cost. But only the measurements
are scaled down; the romance and
thrills are full scale.

The battle-camouflaged Italian
fighter flanked by two American P-
Hls on page 79 iz a ¥ths-scale re-
production of the Reggiane 2000, a
fast, versatile single-seater used by
Italy’s Mediterranean squadrons in
the early '40s. The Reggiane was
actually patterned after the Ameri-
can-built Seversky P-35 fighter.

The replica has a wingspan of 26%%
feet, does 200 mph on a 200-hp
Lycoming and is fully aerobatic.
Construction is aluminum, wood and
fabric at a cost of about $20,000.
Plans are around $150 from Robert
Tesari, No. 2005, 11135-83 Ave., Ed-
monton, Alta. T6G 206,

Minl Mustangs

Thetwo P-61s shown with the Reg-
giane are 23rds-zeale replicas of the
immortal World War 11 Mustang, one
of the most devastating prop-driven
fighters of all time. The one in the
foreground is the P-51D model with
full bubble canopy. The one in the
background iz the earlier P-51B “ra-
zorback™ wversion with raizsed fuse-
lage behind the cockpit. Both are
powered by 200-hp Ranger engines
and have speeds approaching 300
mph—not bad considering that the
originals used 1400 horses, seven
times as much power, to do around
420 mph.

Of all-wood construction, the mini
Mustangs have a wingspan just
under 26 feet, climb at a brisk 1,800
feet per minute and are fully aero-
batic. Despite their hot perfor-
mance, landing speed iz o relatively
mild 62 mph. Features include con-
stant-speed prop for improved con-
trol in aerobatics, hydraulically re-
tractable main gear and steerable
tail wheel, Cost ranges from £26,000
to #30,000.

Plans are around £250 from A&B
Sales, 36 Airport Rd,, Industrial Ajr-
port, Edmonton, Alta. T5G 0OW7. An
alternate source of plans and addi-
tional information is the replica's
original designer, Marcel Jurca, 2
Rue des Champs Philippe, 52 LaGar-
enne-Colombes, France. Plans for a
half-seale version are also available
from War Aireraft Replicas, 348



South Bth 8t., Santa Paula, Calif.
93060,

MNew kits for added realism

Getting just the right look and
detail in a warbird replica is usually
the hardest part of the job. Now,
from an outfit called Thunder Wings,
comes a new concept in kit bullding
to assure authentic results. You
build the basic airframe from Thun-
der's plans, then apply a set of pre-
molded fiberglass skins to complete
the exterior. The skins, meticulously
shaped and painted—right down to
actual WWII squadron markings—
produce a scaled-down warplane
that, except for its slightly smaller
size, is just like the real thing.

Thunder Wings currently offers
plans and skins for %oths-scale repli-
cas of three historic World War [I
fighters—the American P-40C of
Flying Tiger fame, the British Spit-
fire, legendary hero of the Battle of
Britain, and the deadly German
Focke-Wulf FW-190A, The P-40C and
Spitfire have speeds in excess of 200
mph and are designed around a
mighty 300-hp, V12 engine pat-
terned after the famous Merlin. The
FW-180A takes a 240-hp Continental
and cruises at 185 mph.

All three have retractable gear
and are stressed to plus/minus & Gs
for mercbatics. Wingspans range
from 27 feet for the Spitfire to 30 for
the P-40C. Average construction
cost is 516,000, less engine. An info
pack is $15 from Thunder Wings,
7326 East Evans, Scottsdale, Ariz.
B5260,

Build a WWI fighter

Take another giant step back into
history and you can build a nostalgic
biwing fighter from World War 1—
the classic British S5.E.5a single-
seater that was flown by both
English and American airmen. An
85-percent-scale, wood-and-fabric
replica, it has a 23%-foot wingspan,
is powered by a 115-hp Lycoming
and does arcund 120 mph. It even
follows the original's unusual ma-
chine-gun array—a Lewis over the
top wing and a Vickers on the engine
cowl (dummies, of course).

Plans are $100 from Replica Plans,
307-8680 Fremlin St., Vancouver,
B.C. V&P 3X3. Construction cost is
about $6,000. An info pack is $5.

Equally nostalgic, though consid-
erably more modern, is the little sin-
gle-seat Skyote. Looking a bit like an
old-time barnstormer from the '30s,
it's actually a high-performance bi-
plane designed for unlimited-class
aercbatics. Stressed to +9 Gz and
-6 Gs, it takes engines from 80 to 120
hp, does up to 125 mph, climbs at
1,800 feet per minute and features

dual ailerons (ailerons in both the
top and bottom wings} for quick roll
control. Wingspan is 20 feat.

Construction iz metal and fabric
at & cost of §7.000 to $£10,000,
depending on engine used. Plans are
$275 from Skyote Aeromarine Ltd..
Box 808, Clark, Colo. B0428. Wing kits
are $1,275.

For those who want a low-power,
economical monoplane, there's the
Corby Starlet, a frisky, low-wing,
semiaerobatic  single-zeater de-
signed for small VW engines of 30 to
75 hp. With a 50-hp VW, it does 135
mph, climbs at 625 feet per minute
and stalls at 35 mph. Of all-wood con-
struction with a wingspan of 18%
feet, it can be built for as little as
£5,000 to £6,000, While the Starlet is
an Australian design, plans and
engines for it will seon be available
from a new U5, distributor, HAP]
Inc., Eloy Municipal Airport, RR 1,
Box 1000, Eloy, Ariz. 85231, Prefab
parts will also be sold by other sup-
pliers,

Sporty new two-seaters

Homebuilts oceasionally go on to
become production-line aireraft, but
here's a switch: The Italian-de-
signed Falco, originally a factory
job, is now available as a homebuilt
kit. A sporty, side-by-side twao-seat-
er, it's designed for both exciting
aerobatics and comfortable cross-
country cruising. With a 160-hp Ly-
coming, it tops 200 mph and climbs
at 1,140 feet per minute.

The Falco has a wingspan of 26%;
feet, retractable gear, Alaps and a
full bubble canopy. Construction is
wood, metal and Aberglass. Kit price
is $20,30{, less engire, from Sequoia
Aireraft Corp., 900 West Franklin
St., Richmond, Va. 23220. An info
pack is $10.

Another sleek, side-by-side two-
seater is the Glasair, winner of the
EAA's Outstanding New Design
Award for 1981, Like the Faleo, it's
powered by a 160-hp Lycoming and
is stressed for sportzman-class aero-
batics. Its top speed is 230 mph.

Of all-composite fiberglass con-
struetion, the Glasair has a wing-
span of 23V feet, fixed gear and A siz-
gling climb rate of 1,900 feet per
minute. A kit of premolded parts is
$8,200, less engine. Estimated total
cost is around $15,000. An info pack
is $7.50 from Stoddard-Hamilton
Aireraft Ine., Box 1222, Issaquah,
Wash. 98027.

Wild new shapes

If vou remember the short-lived
but spectacular BD-6, you know it
was a slick, bullet-nosed beauty

right out of the next century. Now
(Please lum fo page 1261
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FREE

COLOR CATALOG

Build Your Own

Grandfather Clock
Prices Starting Under

5200

(including movement
and dial)

» Do-it-yoursell case
kit, parts pre-cut

= Finished clocks

» Solid 3/4" hard-
woods: black
walnut, cherry, oak

* Heirloom quality

» Factory direct prices

» Solid brass Ywest
German chiming
movements

* Money back
guarantee

* Prompt shipment

MASTERCARD ang
VISA ACCEPTED

WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

Dept 230  Emperos ndustned Park

Faimopa, Alabama JEE1Z

Underground
Homes

[] Flass For The Fature —

44 book features [ull color arist's
tions of 26 new und und home
dealgns. Includes Noor plans. clees of Uhe

dilferent types of earth sheltered homes and a
discusalon of (he mosi desirable sifes and
climates for bulkding each 1ype. I:!Iugtgﬂnu
avallable. #7.85 ppd

[] Earth Bbalter Resource Gulde —
Where and how to Mind thing you wani
io know about earth sheher living - liting of
books, magazines and articles plus names
and addresses of carth shebler bullders. con-
tractors, architects and associations. 2 18 dii-
lerent sources of Information 84 95 ppd

[] Earih Shelter Water Proafing -
AL las! A -l»:tr’(-r comprehensive  gulde
Detalls the m or folal molsiure control
polnty oul where problema are most lkzly 1o
orccur and clearly explains and |llustrates sue-
cemaful water proafing methods, Includes 36
Hlusiratlons and phatos plus 8 reference gulde
of 31 manufac urers/ suppliers of w:u;&:mn{
Ing materiaks 0694 ppd

[] Special Offer — Save 34%
Order all ihree books (4 818 85 valur) for only
11495 ppd. — a 8490 savings

Order Today! + Batlafsction Guarmntesd

Underground Homes » Dept.FPM1

100 Masealc Ridg, * Par h. O 40082

POPULAR MECHANICS

That's right! =
The new expanded
CRUTCHFIELD Catalog is still

free! 116 pages of photo filled
pages of state of the art
electronic masterpieces at low
discount prices!

= Find out why CRUTCHFIELD offers
the best value in personal computers

» Flace and receive calts up to 70O feet
with a cordless phone

= Learn about the new infrared con-
rolled slenens

* Also Car Sterea, Securily Syslems,
Electronic Gilts and Personal Stereos

Call or write now for
your FREE catalog!

Use [he coupon Beiow oF call ol free

800-446-1640

In Virginia call toll free BOO-446-3961

r----------- N EAE

D Send me your FREE calalog by
Third Class Mail I
Aush me your FREE catalog! I'm l
D enclosng $1 1oe Firgl Class Mail |
i

Marms

1
AOGRRE l
|
o E
Siate Zp I
|
CRUICHHELD
|

1 Crchliedd Park, Charloneswlle, VA 22806 I
Depariment @
—-—------‘

12 SPORTS PLANES YOU BUILD
{Conbnued from page 125)

imagine it with a shortened fuselage
and a pair of rakish-looking tail
booms, and what have you got?
You've got the Acapella, a stunning
new high-speed, twin-tailed single-
zeater with the jaunty lines of a
World War 11 P-38 fighter.

The unusual hybrid is designed
arcund the original BD-5 fuselage
and wings—parts still available
from specialty suppliers or stored
away unfinished in forgotten barns.
The Acapella retains the BD-5's
pusher-prop drive, but is powered by
a much bigger 200-hp Lycoming (the
original BD-5 had a 45-hp snowmo-
bile engine).

The added push gives the Acapella
speeds approaching 250 mph. Using
the extra-long BD-b soaring wings,
it has a span of 26% feet. The twin
tail booms, designed to counterbal-
ance the short fuselage, are joined
by a wide horizontal stabilizer that
incorporates the elevator. Other fea-
tures include retractable tri-gear
for less drag and folding wings.

Construction is metal with pre-
molded fiberglass skins. Kits for the
conversion job are sold by Option Air
Renc, Box 20085, Reno, Nev. 80515,
Their cost, including engine but not
the BD-J components, runs to
around $20,000, A less expensive
100-hp version is expected scon. An
info pack is $15.

Exotic Q2

Forthe ultimate in futuristic engi-
neering, there's the new Q2, a two-
seat version of the widely acclaimed,
canard-winged Quickie. With its ex-
otic tandem wings, its gracefully
arched fuselage and super-slippery
streamlining, it looks as much like
an exquisite piece of museurmn sculp-
ture as it does a flying machine.

Like the Quickie, the Q2 is a “tail-
first" design with a forward wing
(canard) on the nose for added lift
and anti-stall control. The elevators
are in the canard, along with two
deftly molded-in landing wheels at
the wingtips. A small 64-hp Revmas-
ter YW conversion gives the Q2 a
remarkable top speed of 180 mph, a
climb rate of 800 feet per minute and
an economical fuel consumption of
60 mpg.

Q2 construction is all-composite
foam/fiberglass, with premolded
parts that go together much like a
plastic model airplane—to assemble
the fuselage, for example, you just
glue two halves together, The com-
plete kit, including engine, is about
$10,500 from Quickie Aircraft Corp..
Hangar 68, Mojave Alrport, Mojave,
Calif. 93501. An info pack iz $10. P



NRI can show you how
to make money
repairing small engines!

There's plenty of riunity for
el o g |

mowers, garden fraciors, chain saws,

outhoards, mopeds, motorcycdles,

snowmobiles, etc.

There are 50 million small engines out
there, and many are waiting for qualified
servicemen to fix them. NRI can give you the
training vou need to cash in on this oppottun-
ity, and you learn at home in your spare time,
al your convenfence.

Includes 5 HP Engine

You leamn by doing with NRI “hands-
on'” training. As part of the NRI Master Course,
you get a brand-new 5 HP Tecumseh commer-
cial engine to work on. You leam 1o disgnose
problems, tuneup and adjust, even tear down
for valve and ring jobs. And your training
includes professional tools like an inductive
tachometer, volt-ohm meter, torque wrench,
vitlve spring and ring compressors, complele
wrench set, and more. . all to equip you for

learning and earning
Choice of Two Courses

“hite-size” lessons con-
centrale on one subjec
Al & time to Jet vou
Ve ol YOUr ewi pace, give vou
greater clarity and faster learning

Thie sarme feachung techmigues give you
scvanced training on the 45-lesson master
course . teaining in the repair and servicing
of 2 wide range of other mators inctuding
gemerators, industrial equipment, vven motor-
cvcles, You leam 1o service electrical srstems,
transmissions, clutches, power take-offs, and
e

Exclusive Factory Training
Although not required for graduation,
vour Master Cowrse inclodes five intensive days
of optional training a1 the Tecumseh Factory
Service School. Here, vou'll work with master
techmicians and instroctoes, etting fird-hand

experience in subjects like solid-state testing,
transmissions and transaces, engine tear-
down, two and four cycle carburetors, mapneto
theory, troubleshooting, and more, All de-
signed to prepare you for success,

Send for Free

Find out for vourself how much NRI
training can do for you. Send for the free
catalog with all the facts, descriptions of each
lesson, and factory training curriculum. No
salesman will call. Get started on your future
today! If postcard has been removed, write to
adidress below,

NRI's Basic Course puts special em-
phasis on lawn and garden equipment, teaches
you the theory and practice of ignition, lubri- |

Other income opportunities from NRL.

cations, cooling, and starting systems. Iis 30 |

Air Conditioning/
B

Refri
with Solar Technology
Covers. both residential and com-
mercial febds, induding lesons on solar
heattng, heat pumps, eic. Complete with
professional tools, incheding top-grade
vacuum pump, Sstem analyzer, ubing
and joint toals, letk detector, and more
Electrical Appliance
Servicing
Good apphiince people are hard to
find. KR trains you for your osm full- or
part-time busines fixing everything from
toasters 1o microwaves and refrigeraions.
Includes professional tools and instru-
ments.

Auto Repair and Servicing
A qualified mechanic can work just about
any phace he wants, N1 trains you 31 home
from headlight to rear bumper with pro tools
included. Approved by Richard Perry, NRI au-
tomotive consalian
Building Construction
Save up to 50% building vour own hame,
EEI a bemer job, even start your gwn contracting
ustness. Covers evervthing from foundations to
rafters with practical projects emphasizing
energy-efficient construction

NRI Schools
MeGraw-Hill Continuing
Education Center
3939 Wisconsin Avenitie,
Washington, D.C. 20016

We'll give you tomorrow,




DIRECT FROM
U.S. OPTICS

QUALITY SUNGLASSES
AT FACTORY PRICES

antee.
FREE - limited tima only — deluxe velour
lined case with each pair of glasses
ordered {a $3.00 value]. Credit cards
acceptad. Dealer incuiries invited.

NOTICE: Don't be fooled by cheap

imitations. These
umiuivcl for U.5, Optics®. To make
lur-m . tiul:ﬂt.mﬂnnnu-mdﬂ
satisfiad

return for
rdundmhmi!-ﬁrhn.

World Famous Pilot's Glasess
Thews precision lghl glasses are now
avaslahla to the pubhe for anly 5795 I you
could buy them elsewhers, they'd probably
cost you ever B20.00, M30F available in gald
of mbver frme A $20.00 value only 57 9%
Two pairs for $14.00

Omnly
”BE

Aviator Teardrop Flight Glasses
Flaxzible cable tomplas. #30A gold frame
only, A 33000 value only $3.55
2 pairs or $18.00

Profsanonal Driving & Shooting Glassea

Wide angle amber lens bnghtens vimbality

#8300 gobd frame only. A $30.00 value only
1495 2 pars lor 2800

Ton cadmn chach ar monay anden to U8, 1
Dopt 616, P 0. Ban 14206, ., Georgia 393
Cradit card customers pleass il in card ® gnd Exp dets

QUANTITY | MODEL 8| GOLD | SILVER | PRICE
2OF
30k x
[T X
Add Fostage. Handling, end Insutance
51.00 pes pant
Total

BB GUNS JOIN BIG LEAGUES
{Continued fram page BE)

domain of American manufactur-
ers.

B Air puns using carbon dioxide
(COy) mre, again, produced almost
exclusively in the United States,
although they were invented in
Frarnce about 100 vears ago. Current
COy puns use either an 8- or 12-gram

A match-grade, single-siroke air pistol that
looks like an automatic, Ravizza Alr Match
C.U. 400 fires at 400 feel per second.

cartridge. The main advantage of
COy guns s that they lend them-
selves admirably to the use of
repeater mechanisms. Basically,
they're pneumatic guns that don’t
require any pumping,

Beeman Precision Airguns (47
Paul Drive, San Rafael, Calif, 94903)
is the leading importer of European
adult air guns, [ts current catalog
lists over 40 different models, from
Olympic-grade recoilless match ri-
fles and pistols =selling for several
hundred dollars, to quality plinking
pellet guns that retail for under
£100.

One of the latest match-grade
guns available from Beeman is the

Credit cand ordan may call §-404-252-0703

Wit or Mazier Charge # Eap [aiw
Hame

Addvess

Ciny State Zap

FREE casze with each palr.
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For a bargain In customizing. Beeman
offers Morica alr rifle kit for $80, with an
unfinished stock that can be carved to fit,

Ravizza Air Match C. U, 400 made in
Italy. This pneumatic pistol, using
the relatively new single-stroke
powerplant, stores enough com-
pressed air from one stroke of its
pump mechanism to push a .177-cal-
iber pellet at about 400 feet per sec-

ond. In profile, the Ravizza looks
like a cartridge handgun. Its design
shows a purely functional approach
to Olympic-style match shooting,
with no unnecessary fripperies or
gadgets. At the official 10-meter dis-
tance, it can put successive pellets
through the same hole. It retails for
almost $3040.

In the rifle department, Beeman

L]

P

New from Crosman, Model 1 has a hard-
wood stock and forearm, rified barred in .22
caliber, muzzie velocity of 625 .p.s.

has mtroduced a do-it-yourself air-
rifle kit produced by Norica in Spain.
It comes with a basic spring-piston
powerplant already assembled; the
buyer puts together barrel, sight
and trigger groups. The wooden
stock is unfinished, ready for cus-
tomizing to your taste, All metal
parts are already blued, and the fin-
ished rifle develops a muzzle veloei-
ty of 550 to 600 feet per second (f.p.s.)
in .177 caliber. The Model 61 kit is
about 80,

The increasing demand for more

Replica of 1861 Ramington caplock six-
shooter, Crosman’s 1861 Shiloh i 124 in.
long and is COz-cariridge powered.

power in air guns intended mainly
for small-game hunting and varmint
control has resulted in several mod-
els in a so-called "magnum" catego-
ry. Common denominator for these
rifles iz & muzzle velocity of more
than 750 fp.s. in 177 caliber and
over 580 f.p.s. for .22 caliber.

Beeman recently announced a
new Model R1 which produces a
muzzle velocity of approximately
940 f.p.s. in 177 caliber. That makes
the R1the most powerful spring-pis-
ton air gun in current production.
Sizzling power and superb accuracy
are combined with top-notch Ger-
man craftsmanship in 8 rifle that
measures 45.2 inches and weighs 8%
pounds,

Among refinements for the Rl are
all-metal, fully adjustable sights;
adjustable, heavy-duty match trig-




ger; automatic triggper safety, and
an elegant, walnut-stained, beech
stock with checkering, Monte Carlo
comb and cheek piece. The receiver
grooves permit telescopic sight in-
stallation. This rifle is definitely &
hot performer, judging by my initial
chronograph tests with one of the
prototypes. The R1 will be available
in both left- and right-hand models,
with prices from under $300 to

Top of the Daisy Power Line |s the 777 sin-
gle-stroke, world-class iarget model for
Olympic-grade shooting at about 5250,

over $2,000 for fancy customizing.

Crosman Air Guns has been
known for decades as a leader in the
production of pneumatic and COs
guns in the United States, and now
gells a full line of air rifles and hand-

Dalsy markets Modals 780 and 780, former-
Iy from Smith & Wesson, that are .22 and
A77 caliber, look like S&AW's Madel 41,

guns internationally. Early last
year, Crosman introduced the Model
1, a full-ledged adult air rifle with
an American hardwood stock and
forearm, a fully adjustable Williams
open rear sight and a brass barrel
featuring decagonal rifling, in .22
caliber only. The maximum-recom-
mended 10 pumps develop a muzzle
velocity of about 625 f.p.s.—plenty
for small-game hunting and pest
control. The polygonal bore, com-

(Pwaase turn Io page 132)

Opelike, Alabama—What can you
buy for & nickel and still get some
change hack? 500 gallons of water,
that's what! As a matter af fact, the
electricity to pump 500 gallons from
your own backvard well costs only
3 or 4 cents!

With this reliable, convenient source
of water you can supply your home,
your garden, and with a water well
hest pump you can even heat and coal
your home for a fraction of the cost of
conventional systems!

In the past, the cost of drilling a well
made it uneconomical for anyone who
could hook on to city water mains.
However, as city water becomes much
more expensive, backyvard wells have
become more and more popular. To
hold the cost of drilling a well ta an af-
fordable level, an easy-to-use low-cost
machine has been developed for the
homeowner who wants to drill his own,
Called the HYDRA-DRILL, it is
already in use around the world, and
an estimated 60.000 Hydra-Drill wells
have been drilled todate,

The HYDRA-DRILL can drill to
depths of 200 feel, which puts you
within reach of 90% of all the good
fresh ground water in the world. The
typical HYDRA-DRILL well can
produce over 4,000 gallons of water
each day—just compare that with the
average U.S. family consumption of I
500 gallons of water per day!

The HYDRA-DRILL is remarkably |
simple to operate. It is completely |
portable, and can be operated |
anywhere ... even in places a truck-
mounted drilling rig can’t get. Yet it I
can drill most anything the big, truck-
mounted rigs can drill, and drilling |
speeds range up to 40 feet per hour,

FOR MORE INFORMATION ]

WATER FROM YOUR OWN BACKYARD WELL!

e

ARS8
; e : I | \ J __." .
about the HYDRA-DRILL and how
you can drill your own water well, send
your name snd address to DeepRock
Mfg.. 198 Anderson Road, Opelika,
Alabama 36802, Better yet—call our

toll-free number, Call anytime
including Sundays,
TOLL FREE (800) B21-2280
IExt. 198)
Is Alasha sond Mawwil el TOUL FREE (BOOH B2L 3777
VISITORS WELCOME!
Wn oy B0 mdes £ of Rrisms
BB wr wu B

CLIF COUPON AND MAIL TODAY!

188 Anderson Rd,

Ohpellicn. Alsbarms JAB02

Plesse mail yeur free information kit immedistely
I understand thére s no obligetion. and no
mabesmar will call

Sitate Zip
@ 15981 DaspRock Mg

WOODWORKERS !

the world's finest

tools NOW at
FAIR PRICES !

send $1 NOW for

our catalog

FAIR PRICE TOOL CO.

Box 627V La Canada, CA 91011

MAKE MONEY

wiTH YourR owN CRAWLER

CATALOG of Magnalrac 1000
Crawler Tractor Kit con-
struction & uses... "1.00
MOVIE of Magnatrac in action
(Bmm color).. 350
PLAMNS to build Trac-
tor yoursalf..."7.00

A ey el Ehieg

. STRUCK KIT
Time Dept. PM 12
w Cedarburg, Wisc. 53012

JANUARY 1982 13




" Stops Squedt’
X h"'vhn:h-. phets!

* Foranyihing that Sucksor Syueaks.
& Diries ignitions in boars, RV,
® Protects reels, guns against rust.

& Cleans, lubricates.

It really works.

BB GUNS JOIN BIG LEAGUES
(Continued from page 131)

bined with fine sights and smooth
trigger, produces nickel-size groups
at 25 feet. Telesights with tip-off
mounts can be installed on the
grooved receiver The Crosman
Model 1 sells in the $80 range and
can hold its own against some Euro-
pean models costing more than
twice as much.

Alsonew from Crosman is the 1861
Shiloh, a .177 caliber, COs-powered,
single-action revolver modeled after
the famous 1861 Remington caplock
revolver. Thiz big six-shooter {12%
inches long, weighing almost 2
pounds) uses a 12-gram CO,; car-
tridge that delivers about 42 shots at
a muzzle velocity of 330 to 350 f.p.s.
with pellets. Strictly a fun-gun for
back-yvard-style plinking, the Shiloh
is capable of rolling tin cans or even
dispatching feisty mice at short

FREE

DUTCH BULB
AND TULIP
CATALOG

Brgck's Advance Sake Cat-
mlog, with &0 beautiful full
color pagas, offers you an
cpportunity 1o fight inflation
by resarving your plants oo
fall plantimg now. ncludes
newes! varieties of Tulips,
Hyacinth, Crocus and oy
more exobt bulbs you may
hlvi névar sesn bul'nm

ﬁad o you derect from

PI.USFHEE

TULIP BULB OFFER
Detalls included with your catalog

 Wesson’s air gun operation and add-

ed the S&W CO. pistol models T8G
(.22 cal) and T8G (177 cal.) to the
Power Line group as Models 780 and
78, These are almost identical cop-
ies of 5&W's well-known Model 41
auto-loading target pistol. At the
high-power setting, the 790 has a
muzzle velocity of 425 f.p.s., while
the .22 cal. Model 780 produces 365
f.p.s. Accurate and relatively power-

T
:
%
I
|

4

l Serving American Gardeners Since [H1R l
BRECK'S, Peoria, inois 61632 EG24Z

I
] ! Pisase rush money-saving FREE Garden |
I. Catalog with Free Plants ofer I
I name i
= Address o =
I cy —1
I'S.!ane Jp .__l

I.
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Newest from Daley, the Power Line 850 Is a
streamlined single-stroke In 177 caliber
with reported muztle velocity of 480 f.p.s.

range. At around 830, this revolver
should become popular with young-
sters and adults alike.

Daisy, the undisputed champion
of American BE guns, also entered
the adult air gun field a few years
ago. Its Power Line seriez became
an immediate success. Recently,
Daisy has introduced two new pistol
models and a new rifle, The Daisy
Power Line 777 single-stroke, pneu-
matic match pistol is a highly
refined verszion of Daisy's popular
Model 717/722. Intended primarily
for Olympic-grade match shooting,
the 777 seems to have everything
necessary to take on the best from
Germany. At less than $250, it's an
outstanding wvalue for world-class
target shooting.

In 1980, Daisy teok over Smith &

Imported by Dynamit Nobel, Model 75 HY
Universal for match competition is rated as
one of world's three most accurate rifies.

ful, the 780 and 790 cost about 70,

Daisy also has a new adult long
gun, the Model B30, with single-
stroke pneumatic system and sleek
rifle profile. It's rated at a muzzle
velocity of about 480 f.p.s. with 177
pellets and is priced under $65.

Dynamit Nobel of America (105
Stonehurst Court, Northvale, N.J.
07647), is a leading importer of the
outstanding air guns produced by
Dianawerk in West Germany. The
latest are a "magnum’ air rifle and
a super-match air rifle, The mag-
num is the Model 45, a spring-piston
barrel-cocker that rates at over 820
f.p.s. in .177 caliber and about 630
f.p.5. in .22, Superbly balanced, with
atwo-stage adjustable trigeer and a
micrometer rear open sight, the
Model 45 weighs nearly eight
pounds and measures 45% inches.
The beech stock has a plain, fune-
tional design suitable for both right-
handers and southpaws, and comes
with a thick rubber recoil pad. It
packs lots of power and gquality for
$205,

Called best target pistol, Beeman/'Fein-
werkbau Model B0 has optional weights,
recollless design, 525-f.p.s. velocity,

At the 1980 European Airgun
Championship in Oslo, Norway, the
Model 75 HV Universal match air
rifle took one of the gold medals.
This exceptional rifle neutralizes
recoil with an ingenious system
developed by Dianawerk in which
two opposing pistons cancel each
other out during the firing se-



quence. The accuracy level of the 76
HYVY is on the order of .06 of an inch,
center to center, at 25 feet. Features
of this model include adjustable
cheek piece and raised sights, plus a
match trigger adjustable four ways.
The $650 price includes a top-quality
sight system.

BSA (Birmingham Small Arms)
air riflez have been a leader among
quality spring-piston guns for years.
These guns are currently imported
by Precision Sports (Box 30-06, Itha-

A British-made magnum air rifle, the BSA
Alrsporter 5 Is of high-powered underiever
design, 177 or .22 caliber, B25 t.p.s.

ca, N.Y. 14850). The latest air rifle
model available from BEA, the Air-
sporter "“S" (for “Super"), falls in the
magnum c¢ategory and is the pre-
micr model in the BSA line, [t devel

ops over B25 fp.s. in 177 caliber, and
around 635 f.p.s. in .22 caliber from a
cleverly designed spring-piston pow-
erplant that utilizes the underlever
cocking system. Highly accurate,
powerful and reliable, the Airsport-
er 5 comes with a fine set of inter-
changeable sights, and receiver
grooves for scope installation. An

Cutaway shows twin spring power, adjust-
able trigger, recoilless balance of match-
grade Dynamit Nobel 10.

outstanding example of Britain's air
gun industry, it sells for approxi-
mately $250,

Complementing the sophisticated

mechanics of the new adult models |

are a fitting assortment of refine-
ments and accessories. Custom
stoeks from beautiful woods are
available. Add-on weights adjust
barrel balance. Pellets with pointed,
rounded, wad-cutter and hollow-
point tips can be compared for accu-
racy and impact. Lead BBs are
offered as well, with claims for less
ricochet danger indoors. Pellet

traps, silhouette targets and special |

10-meter target holders that can be
used indoors or out, combined with
the gquiet operation and short range
of the adult air gun, all contribute to
its growing popularity.

This One Low-Cost Power Tool-

Only 3-in-1-Workshop Tool Of Iis Kind!
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can PAY OFF

PLANES to desired Thickness..."
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FOR THE RENEWABLE ENERGY PIONEER

FOLLOW THESE WIRES!

TO START YOUR ENERGY INDEPENDENCE
WITH A THERMAX LOW RPM DC GENERATOR

S0 SENSITIVE it even acts |ike a selsyn when |
connectéd to a small dc motor,

S0 EFFICIENT it cen produce 12 wvolts at
under 400 rpm.

S0 POWERFUL it can deliver over 6 amps into
a short circuit.

Thinking of generating your own electricity? This inex-

pensive, Ilm-uiﬂ. mmmu just what
you've been looking hor

DESIGNED FOR THE NEW ERA OF RENEWABLE ENERGY SYSTEMS. The need lor 3 small ow rpm
o peneralor was discovered during development of our Melius Rolor B 2 low coul wnd pener stod

Thermar engineers starled from scralch 1o desgn the perlect generalor lor home-sipe gllemals

pnergy systems It had Io be mexpenarve, ight, snd oper ate sicently sl low rom {wisch no other small
pener ator could dop

The resull n the new TC25G permanent magnel oc genedalor . exaclly the generalor pou ve been

lpoking far i you miend 1o starl generaling your own electricily In addiben bo windmilly (he vercstile
TC250 v wheal for small waterwheeis pedal power. solar engunes. luel powered generators and more

BEGIN YOUR ENERGY INDEPENDEMCE TODAY Your choce of trer plans (35,50 valuel and a

wpecial Uner's Guide include all the ndormgbion you need (o tahe advaniage of the iree power around S

Fou. Joun Uhe thousends of Thermar generaslor ownery who produce esectricily weth 2 small sendmill.
walerwheel or bicycle Periect tor cottages. RV 5. ballery chargeng emergency powe: s more

Case length 4 M8 inch (124 mm) toof TT LT 1
Case dameter  3.1/2inch [ B9 mm) [ ,Ll
Shaft digmaler 516 inch (798 mmy lsl‘ )‘ "L

Wgaghl 4 b3 (L8 kg = A & .
PERFORMANCE! 11 4T 1
Comemonty used in 12 volt systems but desgned for _/I. =11 % T

6, 12, 24, or 36 volt operation L L L L™ ¥ |
SPECIFICATIOMNS: i i I i
s g Lo o o under B0 om O B - ® "0 "H T wm
Amps, + {25 walts) ol v rpm

Heavy duly. long-ile brushes. Mounts easity with REVOLUTINS PER SECOND

long-
WL TAGE CURREMNT
e D00 b 3w e o v OPE N CIRCUN SHORT CIRELIT

Send this coupan today, of call toll fret Lo charge your order on Visa'Mastercerd
1-800-451-3402. in Vermont B02-658 1098, in Cansds 513-678-3322.

SRTISFACTION GUARANTEED PLUS OUR ONE-YEAR LIMITED WARRANTY
—— gl e g

W sered mp____ Theemas TCI5G generstoris] tor only 369 each (hwo lor 3] 300 plus 34 sach lor
shuppeng and handlng i continentsl USA. Yermont residents add 3% state s Tolal enclosed ¥

MAME FHONE ’
ADDRESS
CiTY STATE 1P,

— THERMAX CORPORATION
TW Dept. FMA, One Mill Street
—— = Burlington, Wermont. 05401
WMHmummamﬂﬁ Istors, power monsos. et ind the

Hatlnurs Rotor windpowss syilem. all uiable with the generalor | | Send me more sibormation
FREE PLANS — Choose one sel Ires per gentrator ordered. Addibonsl plans 59.50 sach

| Wwd Power || Water Power || Pedal Power

e S
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’-—_\

INSTANT MONEY-MAKER

— to your home workshop

250 - « « « Woodmasters Power-Feed
AMPS PLANER/MOLDER/JOINTER
12 ¥0G M,

ot o et o i
1131+ mmwdwunm !lu-:m

100% i, pielirs I "ﬁ

Yeghy only 15 Inw
Ensy! Just Clamp 1o
Baltery and Plug into 120V Dullet

Pal Pand

Quick Start Will Start your Engine in Seconds.
Sond chock or mongy order lor $88 50 10

GREAT PLAINS PRODUCTS L o T
PO BGS 6N Ovia Cite W 131as Information Kit! -

DRIVING THE NISSAN STANZA
{Camtnued fram paoges 97)

due to the fact that Nissan puts the
blower motors and fans on the
engine side of the firewall and also
lines the airconditioner duets with
foam rubber: another thoughtful
touch.

The Stanza comes in two models—
Deluxe and XE. The Deluxe's stan-
dard equipment includes a quartz
clock, styled steel wheels, halogen
headlights, reclining seats, power-
disc brakes, and a maintenance-free
battery. The XE adds tilt wheel,
tach, lumbar and cushion adjust-
ments for the driver's seat, power
steering, a four-speaker AM/FM ra-
dio, cloth upholstery, body side
moldings, rear wiper/washer, and
larger radial whitewall tires,

Thanks partly to good aerodynam-
ics and a Cd of .38, (the 280ZX has a
Cd of .36) the Stanza’s estimated top
fuel mileage is 46 mpg highway and
32 city. And that's from a car that
doesn't compromise spaciousness,
performance or comfort.

Nissan’s other '82 offerings

1did get a chance to drive Nissan's
long-awaited, five-speed rendition
of the 810 Maxima. This transmis-
sion makes a great car even greater
and a lot more fun to drive, It's a
silent, pleasing, extremely comfort-
able, super-accessorized, luxurious
touring sedan in the BMW tradi-
tion.

The five-speed makes a consider-
ahble difference in over-the-road fuel
mileage, too. The EPA says 34 mpg
highway with the manual gearbox,
but 28 mpg for the automatic, And
there's now a diesel 2.8-liter Four for
the Maxima. That engine delivers
4230 with the five-speed or 38728
with the antomatie.

Other changes of import in Nis-
san's 1982 model lines include more
standard equipment for the 210 and
310, plug increased horsepower for
the 310, 2008X and 2B0ZX. The
2005X also comes in for minor styl-
ing revisions.

And no report on new Nissan prod-
ucts would be complete without
some mention of the cars' expanded
vocabulary. You'll recall that last
vear the Maxima learned to speak.
That mechaniecal female voice could
repeat only one phrase: “Please turn
off your headlights."

This year, not only the Maxima
but also the 2008X and 280ZX chat-
ter on. Included in their metallie
melliluousness are reminders that
"“lights are on," “fuel leve] is low."
“parking brake iz on,” “right door is
open,” “left door is open” and “key is
in ignition." Nag, nag, nag! e |
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FINE WOOD JOINERY
fContnued rom page 101)

a dovetail cutter is used in the rout-
er. The cutter is sized s0 as to be
compatible with the template in use.
It must also work with the collar
that's installed on the router shoe to
follow the template.

To aveid any problems in this
area, buy only dovetail accessories
made for your router by its maker,

A very important point about ma-
chine-made dovetails: The router
ghoe must be in pood contact with
the template at all times or you run
a high risk of the eutter damaging
the template (it's made of plastic)
and workpiece. Similariy, unlezs you
are super skillful with a router, nev-
er approach the template or remove
the router from it with the cutter
apinning.

The fingeriap joint

The fingerlap joint i= kissin' cous.
in to the dovetail joint. Because it
does not interlock like the latter, it 1s
somewhat easier to create. In fact, a
neophyte woodworker should really
start with this joint, then advance to
the more complex dovetail joint.

The general rale is to cut the fin-
gers to equal the stock thickness.

Thiz provides a joint with a great
amount of glue-up area, thus
strength.

Start by tackling a fingerlap with
fingers equal to stock thickness—
such as the sample in our photos—
then vou can move on to making box
joints with fingers equal to half
thicknesz. (You'll note thinner fin-
gers on fine old furniture.)

To make the joint with hand tools,
follow the steps shown on page 1411,
The pieces to be joined are clamped
together in a vise with an offset
equal to one finper (board thick-
ness). Since the pieces being worked
will rarely be equally divisible. you
may have to adjust finger width on
the two cutzide fingers,

Use a square and a sharp pencil to
lay out the joint. Then select a bit to
bore out the mass at center; use
yvour square and an awl to locate the
center points for the bit. Then bore
holes through—just until the bit
point exits the far side. Stop the bit
and complete the boring from the
second side to prevent splintering.
My choice of bits for this task are the
Power Bore bits from Stanley.

Next, usge your dovetail saw to cut
the shoulders. Finally, clean out the
sockets with a very sharp chisel.

Assemble the joint to check for fit

and use chisel, knife and sandpaper
to tidy up the fit, if necessary.

You can make fingerlap joints
guickly on the table saw, To do so,
the workpieces should be clamped
together and a long backup board
attached to the miter gauge. After
laying out the finger joints, raise the
blade to the desired height and cut
the sockets, using repetitive, over-
lapping cuts (kerfs). The task is
speeded up considerably if youown a
dado-head set, which will let you cut
each socket in one pass.

About joints in general

Though we have devoted three
installments and better than 12
pages to the suhbject of joints, we
have just scratched the surface of
this very important part of wood-
working—covering just those joints
that vou will use most of the time.

Because there are many other
joints that you should know about,
you owe it to vourself to buy a good
reference book on joints. The best on
the zubject in my opinion is Wood-
working Techniques: Joints and
Their Application, by R.). DeCristo-
fore. It iz =sold at bookstores for
£14.95; if you can't find it locally,
write to the publisher, Reston Pub-
lishing Co., Reston, YVa. 22080, M

5 in 1 WOODWORKING MACHINE

i

(BETTER THAN SHOPSMITH)
34" LATHE
10" TABLE SAW
11%" DISC SANDER
18%" VERTICAL

" DRILL PRESS
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& SAVE $251. Today

Special offer good thru the 30th of the month.
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CALL NOW!!! (1-800) 421-2467
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IN CALIFORNIA CALL COLLECT (213) 548-0761

VERY IMPORTANT
The only machine built with:

‘A, ALL CAST IRON TABLES

B. HEAVY DUTY DESIGN

C. 2 H.P. ELECTRIC MOTOR

D. BUILT AS AN INDUSTRIAL MACHINE

MAIL NOW 1!
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MASTER WOODCRAFT CO.
8O0 SPRUCE LAKE DRIVE = P.O. BOX 663
HARBOR CITY, CA 90710
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These four matched volumes tell you and show you everything
any building or carpentry job...from fixing a roof to building
even building an addition or a house!

Td_k(‘ ( I IS A= \/()@I'u e

CARPENTERS AND

BUILDERS LIBRARY

ﬁacmﬂmmmmmnmwmcm from
hundreds of superb, up-to-date books on a wide range of home
handyman subjects every year. (Your only obligation is to buy two of
them.} You'll be offered books on home improvement, repair and work-
shops, remodeling, house building, energy, insulation, wiring, plumbing,
cars, car repair, electronics, appliance repair, furniture building, ma-
chines, technology and more. It's always your choice and there are many
bargains te choose from!

This irformation-packed 4-VOLUME CARPENTERS AND BUILD-
ERS LIBRARY brings you professional, easy-to-understand how-to on just
about every build-il-yourself question you'll ever have . ..

B You get 2 complete how-1o book on woods and woodworking tools, how
1o do all kinds of joinery and cabinetmaking joints, how to do kilchen
cabinet construction . . . and maore.

Bl You get a complete how-to book on all standard specs of every element in

construction, including how o read plans and make your own . ..
how ta lay our a home workshop . . . and more.

W You get a complete how-to book on laying out the foundation, how to do

concrete block construction, house framing, chimneys, fireplaces, porches,

Q}-tim. insulation . . . and more.
ou get a complete how-1o book on every aspect of roofing, flooring, doors,

windows, stairs, plus how to use stationary and portable power 1ools,

tips on painting, maintenance, repairs, termile protection . ..and more.

You get step-by-step instructions on ever from reading & building

handling, plan to building a house (including the foundation), doing all the carpentry

© Then, about every four weeks (T3 nmes 3 year) in it—and keeping the house in A-1 shape for a lifetime. And thousands of
wu'll receive a Clud bulletn describing the coming main show-how piclures make il all amazingly easy, even for a novice. Let's look
seiettion and altemate books 2iso avaitable. In addition, at a few of the remodeling and fix-it jobs you learn how o do ... You learn
up tor 4 limes a3 vear you may receive sebecied mailings on how 10 replace worn or missing shingles. How 1o fix chimney flashing leaks.
seasonal procucts of special Inkeres o 1he membeiship How to repair stairs (or build them from scratch).
= miany 3t giant ba 5! 1f yivu wani the main sefscton If doors need fixing or fitting, you can find out how to
only. do nofhing. |1 will be sent automatically, H you don't do it from these books. If you want to lay new flooring,
wani the main selection, or want alternate books. ar no m can jusi turn 1o these books to find out how to do a
books, sipply indicate your wishes on (he Insttuction =rate job with wood-tile, linoleum, asphalt, rubber or
Formithal comes with Ine bullptin 2nd raturn it19 Us by the ceramic tiles, If fwu wani 1o build a fireplace, you'll find
date shown, Club maitings are carsfully. schiduled 1o out exactly bow from these books ... .
#ssurn you % st 10 days In which 10 do this. But in the This marvelous 4-book library also
uniikely event thal you don't hive 10 days. aad you tells you how 1o use all kinds of power
fECeive an umwanted selection, you may return i, tools to maximum advantage (mos| :

“After teceiving mmgmw yolt only of them have great versatility). You i e 5‘;”?:' "'"“"’#:f'
0BiIgaleN 15 10 buy two mors regulzr selections or alier learn about woods—their character- A T it
13les in 1he next year After that, membership may be istics, strengths, best uses. You learn S install ot
cancelied af any ime. by ether you of the Club about fastensrs—nails, screws, bolls, ST i s

Club books are comparable in every way — paper more—their holding power, size- : o datrte
prinfing. binding. jacket — to angnal publishers’ editions, strength ratio, and how to use each. )
H\tﬂlﬁm.wm-m-mm_mm These books teach vou scores of tricks and shortcuts used by carpenters
mamy baigains offered each year in he Club To for measuring, cutting, raising, fastening, finishing—every technique and job.
become eligiie for these bargams. mal the card today! i

ve the answers (0 just about ever question you'll ever
They give you Y SatpRilry.

have. And they can save you thousands of in the years



you need to know to do just about
a foundation, installing new paneling,

SpmedE)

illustra

Learmn how
fa read Pfﬂ‘ﬂﬁ_

Handy Library Size
5% " x BY"
Hardbound editions
THOUSANDS of
drawings, photos,
diagrams
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* How to read plons, specs

* How [0 use carpantry
hand tools

" How fo use woodworking
power tools it s s

* How to bultd concrete * How fo bulld scatfolding,

_mb:: foundations Pmoisting apperatus

choose best woods, * How to do wood patiern-

materiais, fastaners making (for castings)

* How to plan and build * How te do sheathing
roofing, Mooring and siding

* How to congtruct walls, * How [0 do comice
doors, windows .;:n;r.rueh‘ﬂﬂ

* How to maks jolnts * How to plan termite

" How 10 DUty STairs protaction

* How to buifd ehimnays * MHow to do interior-
and fireploces axterior painting

* How to use builders” * How to build girders
math, do surveying and sills

* How to make kitchan * How to make concrete
cabinets, countaers forms fand moids)

* How to do cabinetmaking * How to sharpan saws
Joinery * How to build skylights

* How to build A-frame, * How 1o do Mo se main-
1- and Z-gtory housses tanance and repair P
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Without AAIN-X

windshield and windows with FA
simply watch wataer disappear ke magic

» Because of its
tred sap and
» Jusl ramove SN

= Excellenl for your car,
homa.
« Effective and long lasting

Just squeers tha Ingger and # lights up every fima
= NEVER MEEDS BATTERIES
o NEVER NEEDS RECHARGING
» LASTS FOREVER
L ]
» EVERY CAR NEED3 ONE
LIGHT QMLY $5 95
CALL TOLL FREE 24 HRS
p
{Ordars Only)

Sond check of moviey ooar fo:

Entizlacton Guanunteed

CAN YOU SEE THE II.AIH-X DIFFERENCE?

N-X, a rigorously tested mm;nm devel
« Actually makes rain, sleet and snow “bead” and roll off .

AND THAT'S NOT ALLI
ymeric struclure, RAIN-X even resiricts the build-up of frost, bugs, salt,
n

me.
and ICE with the rubber end of

plass (windows, lighls, alg.) uniguely water and soll repeallent.
!v‘ boat, van or aircraft or any glass or ceramic surtace In your

Qrder one year's supply of BAIN-X per auto (15 1, oz, ) for
handfing, and take advantage of our EMERGENCY LIGHT

***+*BONUS OFFER****x

“MAGIC" FOREYER FLASHLIGHT

FOR ILLINGIS CUSTOMERS OR FOR INFORMATION CALL (312)782-4514
ZADDOCK & CO., INC.—100 W. WASHINGTON—SUITE 1203RJ—Chicago, IL 60602

=

wm AAN-X
Phomgraphs of the windehald wive lakes on 8 drirsing, mity day. Mo wipe were used.
RAIN-X, THE "INVISIBLE WINDSHIELD WIPER" ISHERE .. .
FOR RAIN, SLEET OR SNOW.,
s For AMAZING VISIBILITY all fnar round even in the worst kinds of weather, treat your

. Drive down m:ghm and

your scrapar .. . Makes automotive

$9.95 plus §1.00 postage and
FF.EH.P pras

CHNLY 53 85 with
RAIMN-X ardar

W helb you see cleary

-

E-Z MARKER
CHAIN SAW GAUGE

Firewood Yoo Long?
Frustrated Again?

STOP!

Now you can cut firewood 1o
perfect lengths every time. From
6" to 24", Attaches to any chain
saw in seconds. Soves hime and
eliminates measuring,

$8.50

pat. pending
50 plus $1.50 shipping and

Send $8.
handling.
Send cash, check or money order to:
ENERGY RESOURCES
P.O. Box 1788
Rapid City, SD 57708
Allow 3 - 6 weeks for delivery,

Address
City
Saw Brand

Zip
Maoda|

DO- IT-YOUHSELF

WITH

CUSTOM

CABINET DOORS &
DAAWER FRONTS!

NEW LIFE for

Your OLD CABINETS

= S0LID WOODS . ocak, cherry, et¢

® ANY SIZE . .. many designs . . .

* CUSTOM guality .

& FACTORY direct cea

& MAKES SENSE ... SAVES .

# Conversion system for ams‘nng cabinets
.. easy-lo-do _. .

= Thousands of uses. . . kitchen, bath,

tamily m-um._‘eln:: s
* SAVES 50%-70%
= Send 52 50 for Ite@ture, refunded with

purchase.
—_ WOOD-PRIDE™ .
5214 M. HOBQ LANG | wesrces
Fayetiewviie N.Y 13086
{315) 455-5951
GARAGE DOOR OPENERS

» Rado
ndsm.d -—-:--

Factory Direct a
:n‘r;;”mu;rinua » Frea Brochure 'i_L_

HEI.PM.I.TE Equipment Co. Dept PM 152 Baroda, MI i

10 CLEVER USES FOR MAGNETS
(Conttviued fram page 10G)

rect position to magnetize the entire
length of the two steel bars. (The
poles should be aligned, with like
poles facing up at both ends.) Then
tighten all serews and mount the
holder to the wall,

B A "toadsteol™ is a very handy
device for keeping serews, bolts and
the like corralled in one place and
vet readily accessible. Cut the base
from scrap stock and attach the
flange with wood screws. Be sure the
magnet assembly is attached with a
brass screw.

You can use any of Edmund Scien-
tifie's round ceramie magnets for
this purpose. The thinner magnets
that look like washers in the assort-
ment can be sandwiched together to
act as one magnet.

T You can do all kinds of things
with sheet magnets, like the 3-in.
square shown on page 117. [ use dou-
ble-stick tape to attach the magnet
to a sloping stand [ make from Y-in.
plywood. [ add a trough at the bot-
tom to hold a special tool required by
any item | keep on the magnet.

B Keep a magnet on your key
ring. You can use a piece of flexible
magnetic strip or a magnet from a
door latch for this purpose, and it
could come in handy in an emergen-
cy. Cut a piece of tin from a tin can to
form a U-shaped holder. Make the
holder a little longer than the mag-
net so you can put a hole in one end
for the chain. The holder does not
need to be carefully formed, as the
magnet holds itself in place. Howey-
er, you will want to file off any sharp
corners if yvou usually carry vour
keys in your pocket.

9 Small magnetic strips from gas-
kets in electrical appliances can also
be used to hide a key, A good way to
do thisis to enclose the key in a small
bag along with the magnet. Then
seal the bag with a paper clip and
hide it under a metal shelf.

10 Various kinds of magnets,
usually of the “horseshoe"” design,
can be used to position workpieces
for soldering or glumg The Alnico
magnets shown in the lower right
photo on page 109 are holding two
pieces of tin-can material while
instant glue is applied so it will
crawl into the lap seam and produce
abond. Toapply pressure to the area
of bonding, attach a bar magnet
shielded with a piece of a plastic bag.

These horseshoe magnets can be
uzed to hold much heavier pieces, of
course, but the greatest bemefit of
this procedure i= that it allows you
to keep oily finpers off the work-
pieces once they have been cleaned
for bonding,. ™
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ELECTRONIC-WORKBENCH TODLS
(Conbrued from page 107)

ing all the components separately.

Of courge, devices like that are
great for holding large pieces, but
for amaller ones, a pair of long-nosed
clamping tweezers can come in han-
dy. However, surgical hemostats are
the hobbyist's delight and salvation.
They are locking forceps that look
like scissors. The jaws are ribbed to
hold firmly. Lafayette has two mod-
els in its catalog, one with a straight
nose and the other curved. Each
sells for $4.49. A wider variety of
sizes and shapes can be found in sur-
gical supply-house catalogs. Hemo-
stats and tweezers ean double as
heat asinks.

Wrapping and nibbling

Wrapping wire by hand can often
be as frustrating as trying to place a
small component in an awkward
place. It seems almost as infallible
as Murphy's Law that as soon az you
get to the end of a perfect coil, your
hand slips and the coil opens up. A
good wire-wrapping tool ends that
frustration and insures an even,
tight wrap. The wire is fed though
the tube and the tool placed over the
terminal and rotated. The tool even
has a cutter to snip the wire at the
desired point.

If you do your own chassis and PC-
board assembly and construction,
try a nibbler. It looks and operates
like 8 paper punch. Put a sheet of
metal or a PC board in its jaws and
squeeze. Off comes about 1/16th of
an inch. Keep going and you can cut
out virtually any shape you want—
or cut all the way through a sheet.
Youcan buy Radio Shack's model for
$8.95.

Drilling holes

Parts boxes and PC boards need
holes as well as slots and those holes
had better be aligned perfectly. You
can't get pinpoint accuracy with a
handheld drill. It's just too big to use
in mini-spaces. One answer is to use
a Dremel Moto-Tool in a Dremel drill
press. The Moto-Tool is probably
more familiar to metal and wood
craftsmen than it is to electronics
hobbyists. It's a handheld drill with
a variety of bits that can be fitted to
its miniature chuek. The Moto-Tool
can be used for grinding, polishing
and cutting, in addition, of course, to
drilling.

A neat clean-up appliance is Hita-
chi's battery-powered, TV-100 table
vacuum. It's a 3%-inch cube with a
vacuum fan inside, and four rows of
stationary bristles and a magnet on
the bottom. It will let you clean your
warkbench quickly. ™
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Cash in on the PROATS
in @ Welding Business

of Your Own

We'll Show You How to Weld:

= Autos * Scaftold
* Pick-up Trucks = Spow Blowers
= Lawn Mowers * Snowmoblles
& Farm Machinery * Hand Carts
Be Your Own Boss ® Indusirial Equipment ¢ Farm Hitches
You can woek parttire . full e, right athome, nospeclal o Motorcycles * Handyman Tocls
shop nesded You don't have to be a skilled mechanic. o » Lawn Furniture ® Landscape
experience needed Foley Instituse will help you every sepof the  ® Mowving Equipment Equipment
1 * Tricycies & Blkes = The List is sndless|
wiy. Young men znd women can nake welding a profitable o Privaraunid Rt

caimer. Retited persons can supplenent their income

Many Welders Earn up
to $20.00 an Hour

Send for FREE Information
For complete details on how you can stanm your own
money-making busines and receive your FREE Profite in

Many skilled welders earn wp 1o $20.00 an hour. Afler you
complete the Foley basic and advanced coumses you probably
an o0, The oppartunities for business are unlimited Any metal
product can beezk — and in most e the best way b repair it
1 by welding. As the replacement cos! of tools and machines go
up, mare and more companies 2nd individuals gre sesling
professional welders 1o put their mols and machives back
together dgain

You Can Make Simple Repairs
in &8 Matter of Weeks

Welding Information kiz, write 1o
Fusley Institute of Welding,

w030 Poley Bldg., FIEJ-HFIESEIH
Minneapolis, MN. 55418 o NELONG
HO OBLIGATION pfpliio gl

.----.--....'.‘..".'.'........-.. PROETS |
gl "ROF

| Foluy intituts of Wekding WELDNg |

| 8020 Foley Bidg. Ky

lmm SEATE

1C] ¥YES, sand ma my FREE Profits i Waiding Infanraly
1 K lunderstand Puare b fa oblgahion and ne sabeeTan

You receive |llustrated, easy-to-understand Instructions 1 il call

prepared by skilled, professional welders plus supplies and | nAME e
equipment to help vou do “hands on projects™. We counsel you  + ADDRESS :

on how 1o start your own business. how io prce your ok | erry R
where 1o buy supplies . . | information thas will help voo start IS‘I"ATE 28 i

L I —————
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UPHOLSTERING JUST ONE CHAIR
MAY PAY YOU AS MUCH AS

YOUR PRESENT
WEEK’'S PAYCHECK

...AS MUCH AS
$150 IN A DAY!

It's easy to do, the M.U.I. way...Noneed to
quit your present job - start now.. in your

spare timel A HOME OR IN THE GARAGE - no outside
classes to attend, |f you can tie 3 knot and drive & tack youcan
) 4 g B Mrs. W Morrow. § oot into this fascinating busingss/ hobby, quickly, easily.  You
COMPARE 1 5tag m‘: hrthfl lh;ﬁ;hcsdnghl. :war in t::dpﬁun
practica 5t pgtam elore

FROM THE START, You JusT JRAEILL sl

you're barely into it you can start doing the
SLIP INTO THE IMMENSE FLOW S Sl

simple upholstary jobs that are sl aruund you,

OF UPHOLSTERY WORK! Think $349.00 wailing o be done... chairs, cushions, ssrais.
of allthers is.. SOFAS, CHAIRS, BLLE.) tootstools. Probably you too will find that lang
BREAKFAST NODKS, BOATS, R AVSLAL I L bafare compieting the program =
VANS, PLANES, hotels, motels, BULSa0 L peaple will start bringing St i
L:Ln:ﬂr;#hmh?. lt:h- 'r!ﬂ is ufﬂﬁ You their uphaistery jobs.

en we finish showing you, you'll have 'Modern m"" ary Institute,
one of the most fascinating money-making skills in America | gpa Filﬁ Building
built into your head and hands! No one can ever ake this Kansas City, Mo. 64111
skill away Irom you...and no onecan ever fire you - because | -
you're the boss of 2 business you can take with you, MAIL

Phease mail ma a copy of your %
anyplace. And Irom then on, you can make mongy, i E RN AL
any lime. COUPON

LUPHOLSTERY for Fun
10 GET STARTED, JUST GET THE COUPON I The JRLIGEE

WE STARTED WITH
THIS OLD CHAIR
COSTING

\

$5.00 ara
THRIFT STORE.
We used shout 540 warth of new
material and invested some very
enjoyzhle hours, with thas re-
111l We never imagined
the huge profiés to be made
in restyling and restor-
g mid digcarged fumi-
turel But, MU showsd
u3 how.

and Profit."”

Mail...Today! It costs you nothing at all to get ail At Age
the information and there's no cbligation. No salesman is ¥ JAddress —— —
going to call Modern Upholstery Institute, g City State Zip I

802 Field Bidg., Kensas City, Mo. 64111
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| FREE HEATING |

A professional midwest enginesr has designed a
genuine solar heat collector which is _1: ickly and
easily constructad. 11 is attractive, sasily handied.
Sits in direct sunlight, and safely absorbs and
releazes heal. The heater is uumf 1o reduce
your heating bill, and to last over 20 years. The
malerials can be bought at any hardware store for
under $14.00 and the only tools required are 2 saw
and 3 hammer. One set of plans allows you to make

y heaters, 50 send your name. address, and a
check or money order for $7.95 to: Andessen
Engineering, Depl. A, P.0. Box 7. Prospect Helghts,

Niinois BHOF0
TV Now

Better than Cable TV—0wer 200 TV and radio
services. Why waste money? Learn Ihe whole
story and build a video system the family can
enjoy. Mo commercials, FREE movies, sports
and Vegas shows —worldwice, crystal clear
reception connecls to any TV set, Big (8> 11in.)
book loaded with details, photos, kits—

TELLS EVERYTHING! Satistaction Guaranteed.
Sand §8.55 TOOAY! Add $2.00 for 151 class air mall) or call
ouwr 24 nour C0.0, rush onger line (305) B62-5068.
GLOBAL ELECTRONICS,

PO. Box 219-D, Maitland, Florida 32751

LOG SPLITTER PARTS

CLAR PUMPL

*"‘ 11 GPM Bl 650 FSL Kicks

- down 1o lower GPM and

2500 P51 Right haid rotalion (difect coupde)l 2600
RAPM max use wiih 5 HP or greater and 3% 1o 4%

bare cylinger ]
15qal 2 stage. use B+ hp., (il
22 GPM use with 10HP o greater 3

AT DDNTROL VALYES

Banll i mplig! wadlvl, 557
In-pul poarta, W eylindar

N EETED

With pregsuie sensilive dedent hund-s free on

molurn siroke L)
GOARLE. ACTING CYLIMDEY
8 m—

A% bore x 187 slroka x 1% 1od L]
A% bore X 247 slroke £ 1Y rod. (111

A7 bore & 24° siroke x 1% " rod
Welded Iype ican go UPS) T
47 bore x 247 abroke @ 2 rod (Meavy Doty e
5" bore = 307 stroke x 27 rod (5]

W EROINES

5 HP Tecumseh or
Briggs Recoil siarl W%
o shalt 5 (15 ]
B hp Tecomseh  wise
CAST 10N SLEFVE EMOINES
8 WP Tecumseh Recod star 17 shatt nr
10 HP Tecumseh Recoll start 1 shall (1)
1 HP Elecing star 130

Varhigal shali engines avaitabla. 3% 1o 16 HP

8 HP Brggs Vemcal e .. 4305
Send $1.00 for Catelog on Walves, Cylimders,
Moo, Framees, Tamks, Wedge, Mide ond

Whaals, Bnglnes, Oo Ko ports. O ssnd 45.00
for Catalog wed Splitter Deshge Foct Book.
NORTHERN HYDRAULINCS

P.O. Bon TIT) Dept. Pl
Burmawiiie, Ml 35537 = [FTTM-ETW
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MEW PHONES GO WHERE YOU GO (Cantirued rom page 95)

phone: Versatility is another. Not
only will these small units tranamit
and receive telephone calls, they can
have built-in last-number-called ca-
pability and can be used as inter-
coms,

Some have more functions than
others, but the way they all work is
essentially the same. When you open
the box of your new portable, you'll
see two parts—as noted—the hand-
set and the base station/repeater.
The larger unit, the base station, is
powered by standard wall current.
You plug it into an electrical outlet

cuit and answers the incoming
phone eall.

When the circuit is completed, the
base and receiver units are kept in
contact by FM radio transmission.
Such short-range, unlicensed trans-
missions are allowed under Part 156
of the Federal Communications
Commission regulations.

Both the handset and the base sta-
tion operate with built-in and tele-
scoping antennas. The antennas
facilitate hand set-to-base station
communication. The base station
uses the home's electrical wiring to

Duolone-16 features a two-
way amplifier for hands-off
conversations and stores 16
phone numbers In memory.
button turns off

{and telephone jack, of course). The
handset fits into a cradle on the baze
and is powered by two or three NiCd
batteries which are charged by the
base unit. Once charged, these bat-
teries power the handset,

These portable unitz work in what
iz called the full duplex mode. This
means you can talk and listen at the
same time, as in a normal phone con-
versation. There's only one differ-
ence: no phone cord.

A portable phoneis actually a two-
way radio system which interfaces
with Ma Bell's line at the wall termi-
nal. Most sets come equipped with
modular wall plugs. The base unit
contains the circuitry needed to
maintain econtact with both the
phone line and the handset.

The base unit contains the dialing
and answering cirruitry. However,
it won't react until it's triggered by
the proper radio signal from the
handset, which is the ultimate con-
trol.

The base unit receives an incom-
ing call and transmits a ringing tone
to the handeset, To answer the call,
the user flips a switch, which “takes
the phone off the hook.” Then he
moves this switch into the correct

| position, which sends another signal
| to the base unit, completes the cir-

radiate signals directly to a built-in
antenna loop in the handset, The
gignals are then returned through
the telezcoping antennas.

What's available

The most advanced cordless, por-
table phone on the market at this
moment seems to be the new Free-
dom Phone from Electra. Althougha
duplex unit, it operates strictly in
the 4%-MHz. range. This frequency
gives it greater range, because it is
not restricted to using only a8 house’s
a.c. wiring as the antenna.

On two of the five channels allo-
cated for low-power use, these
phones also have advanced features
such as total microprocessor contral,
four-number memory for automatie
dialing and a last-number-redial
feature. These units also act as an
intercom. And the Freedom Phone
determines the type of system to
which your phone is interfaced (ro-
tary or pulse), and acts accordingly.
{There are two types of phone sys-
tems operating in the United States
today—rotary dial and pulse. Al-
though both have similar dial tones,
the pulse system iz compatible with
a pushbutton Touch-Tone-type
phone. It is a computer-generated
system. In a rotary-dial setup, the



system must recognize mechanical-
type rotary-dial pulses in order for it
to operate correctly.)

Portables aren't the only units
with microprocessor-controlled
functions. There are other full-fea-
ture phones such as ITT's Super-
phone or the Multi-Feature Phone
which, while not actually portable,
seem to be able to do everything
except butter wyour toast in the
morning.

The ITT Multi-Feature Phone is a
regular telephone, as well as a mem-
ory dialer. You can store up to 24
numbers in memory and dial them
with a push of & button. And the
Multi-Feature Phone has a built-in
calculator in case you have to com-
pute figures while you're convers-
ng.

Then, when you're through with

the calculations, you can hit another
button to determine how long you've
been on the phone.

Right now, there are other phones
on the market with such features as
voice-actuated recording, which op-
erates as long as the caller is talk-
ing. They tell you how many calls
you've received and even transmit
your messages o you at a pay
phone.

Bright future

There's even more on the horizon,
too. According to Bell Labs and
American Telephone and Tele-
graph, the phone will become a
communications terminal, able to
interface with national computer
networks. In fact, one day the phone
svstem itzelf will become a huge
computer system. jae]

How to add extension phones

lf you're not yel ready for a portable tele-

phone, you can still get more convenlence
from your telephone service by adding ang or
more new phone lings and axtensions.

You can install a lineg directly from the junc-
tion box outside your house, Observe the wir-
ing in the box carefully, Since phone company
wires ara color coded, make sure your connec-
tions match the coding connections. Then run
the new ine 1o the new spot you wanl it 1o enter
the housa.

Inside, it's a much easier matter. Simply find
a convenlently located phone block—called a
42-A (see photo)—and remove (he cover,
Study the wiring and color coding.

Then take the wiring you purchased for the
new axtension outlet and attach it, following the
color coding (green to green, black ta black and
&0 on), Then, close up the first 42-A block. Use
insulated staples io sacure the wire along a
baseboard and o the area you would like the
new outlet.

Al this point, take apar the new 42-A block
you'll need and attach the rear member 1o the
wall. Then wire it up, according to tha letier
coding—also included cn these blocks—and
attach your phone.

It's easy lo converl a 42-A (or standard)
phone block to the newer modular plug. There
are kits available at any radio or electronics-

Simply remove the cover of the old 42-A
block and tighten dowr the new converter.
There are four terminals inside which will tlouch
the contacts inside the block and make the
contact (sea pholo),

i your home is equipped with modular plugs
10 begin wilth, buy a doutle modular plug and
install it in an existing outlet. Then take some
hookup wire equipped with 2 modular plug and
a new plug block and run it 1o where you want
tha new extension outlel,

Federal Communications Commission rul-
ings allow you to rig up such interconnects,
but you'rs supposed to notify the phone
company.

CORD

— v
'ﬁ‘ .
= i

HEADSET
CORD

I

MODULAR

CONVENTIONAL
JACK

The adapters and jacks shown above make it sasy to convert older-style, conventional

|acks to the newer, modular system. Then you can just plug in your telephone extenslons.

.| let explaining how to go abo

NEW FREE BOOK
DISCUSSES

HOW 10
SELL YOUR
INVENTION

Do you have an invention you intend
offering to manufacturers on a sale or
royalty arrangement? If so. by all means
write for our free booklet as a guide,
whether you do it yourself, or employ
us to help you.
Its free for the asking and here are
just some of the subjects it covers,
= How to Describ# Your Invention so
Manufacturers will take Notice
= The Next Step to Take if a Manufac-
turer Shows Interest
* Approximate Rujnlt.y Rates Manufac-
turers are Currently Payi

= If Your Invention is Sunfl Outright
for Cash

= Or, Part Cash, Part Royalty

* Submitting Your Invention Before

Patenting
Or reason for giving away information
we've gathered over our 26 years in this
business is simply that we hope you
read it and employ us at our reasonable
fee rather than do it yourself, But that
will be for you to decide.

But understand, we are not promoters,
developers, brokers. Ours is a technical
service of writing descriptive materials
for your invention and selecting the right
manufacturers who t{mtigﬁy should
be interested in it. The materials we
pre‘gnre are your property.

g are not patent attarne}rs For
questions relating to proprietary rights,
searches. patenta%lhty. you should con-
sult a istered Patent Attorney.

Eut back to thebooklet We want vouas
& client but only if, after reading it. you
think you need us. Otherwise the book-
let wil{nhow you how to do it vourself.

So use the coupon below or call us
Toll Free. We'll rush the booklet to you.
No obligation what.ever But please do
not sen

REFERENCES Your own bank,
attorney, or Chamber of Commerce.

Mail this coupon or CALL TOLL
FREE B00/537-1133, Ext. 51 In Qhio
CALL 419/332-8496, Ext. 51 Mail the
coupon or call today.

r MAIL THIS COUPON

§ Mr K. O. Kesaler. President
i Kesaler Sales Corporation,
Dept. D-51, meunt Ohio 43420
Please mail me a copy of your FREE Book-
ut selling my
i invention. It is understood that this does
not obligate me in any way to uae
[ your service.

MName

] Street Address

-----J

l!-}' State J'rh
ﬂ----_ﬂﬂ-_---ﬂ
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PM'S SPORT-COUPE ROAD TEST
(Confiuad fram page 52}

bunch. Why? Well, the Volve GLT
was perfectly balanced and enviably
predictable. Unlike cars which were
faster or quicker in one particular
test but mediocre somewhere else,
the Volvo did everything well.
Even more impressive, the GLT
not only did everything well, it did it
with insolent ease. It's a cinch to
drive fast. Volvo has managed to
capture that “King of the Road"
feeling which used to be the exclu-
sive province of Mercedes-Benz. In-

deed, our testers were unanimously
convinced that in 2 head-to-head
confrontation, the £15000 VYolvo
GLT would come out in front of a
£31.000 Mercedes 300D Turbodiesel
in general fit and inish, high quality
of materials, ride quality and han-
dling performance.

As one tester put it, “The Volvo
has a massive, solid feel. It's heavily
built, and you can tell there's a lot of
weight to throw around. But it has
excellent road feel, lots of power and
usable performarce at all speeds.”

Another driver wrote, “It feels
like a steamroller—invulnerable.

6,000

NAME BRAND ITEMS

Buy direct from S General's catalor and engcy
ROCK-BOTTOM prices on hand tools, power hoalt,
Bultmotive tools, motors. handyman supplies—
6,000 naticnally advertised name Brand dems ot OFF
preas. Save on all the farmous narmes you know and
trust—Stantey, Wiss, Prota, Skil, Crescent. Lufiin
Rockowell, Black & Decier, plus many, many mare

Thousands of serious mirded craftsmen, mechan
e, hormpeanery and hobbyists each send us § 100
pust bo get this big 1'96-page catalog of fantastic buya
an brand rame inols, hardwars, and acoeisories

Our bargains ane too great and cur prices oo low
of wd o give vy’ thit g catalog bo peaple whi
arent really imterested. 50 wa mak for §1 simply b
ECOLUMEgE CUMDSily Seekers.

But the way we [ook af i, the Catalog s REALLY
FREE] Wo'll sand you a Special 1 Discount Chech,
Sperid the Chech |ust lile money D By oroer and
get your §1 back OR i you're not |00F satisfied
with the cat alog, jurst returm (he Back Cover which had
your name and address on i1 and we'll refund your
diollar immediatety=(you keep fhe cataiog)

A5 an extra hank you” for acting now, you'll slse
recere with your first order ng matter Bow small—a
[0 pieca Hagh Test Sheed Ondl Bit Set (worth about
4 00) straohutely FREE

U5 General Supply Corp., 100 Commeroial Street,
Plainuew, MY 11801

rROFY Bt T il b G B Pay SO s JT
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Who buys from U.S. General?
T ds ol nd [ Hera's & parfial
lml o Mirma timm owr el § b B mon(he CusTome |t
Denaral Eleciic « (B0 s Procier & Gamdis |
um-uw-umcﬂn-m

Cenasml = Mah& QO
Goodysss » GTE * Burrcighs » NBC
Dow Chamics s Foods = Comming

Eodak « Bristal Meymen @ Sinsdard Tl

Same low prices for you--
no minimum order required!

F-------q

L5 Geren| Supply Corg. Depl. 4-22
L0 Commarcial Streat
Peainyuzs, N Y 11803

| et B1 Pleass werad riur new 96 page ludy ilusirmed
Tosol B Harthaane Catatog with fock-Batiom podes, Alsg sand
a Spocial Discount Chech worh § 1 alf o0 any purchase 111
ami rol 100w gabiglad widl tha Cotalog my 41wl b
imumipdrabaly refindasd
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It's an adult car, not a toy masking
its deficiencies with electronic doo-
dads. It's a car you can get in and go,
without any hezitation. The Volve
isn't ‘cute' or ‘sporty,’ it just feels
right."

There ig nothing in the chart on
page 101 to indieate why this Volvo
should be so “right.” The basic chas-
sis and body are from the old 144,
which was introduced exactly 15
vears ago and was dull as dishwater
even then. There iz no independent
rear axle, no front-wheel drive, no
versatile hatchback—not even a
five-zpeed.

What makes the Volvo right is 15
vears spent refining a basically
sound design until all the details fall
neatly into place. The instruments
are legible, the seats as comfortable
as a chiropractor's couch, the cav-
ernous trunk softly lined and the
overdrive button on top of the shift-
er engages instantly, then disen-
gages  automatically when you
downshift into third.

Detail oriented

This overdrive is a perfect exam-
ple of Volve's attention to detail.
Certainly the engineers at YVolve are
capable of designing a workable five-
apead transmission. Rot after a fow
hours, you realize that their over-
drive iz actually more convenient
than a fifth speed. It requires less
movement, and the automatic disen-
gapement puts yvou right in the
third-gear power band for highway
passing with a single flick of the
wrist.

Unlike most turbocharged en-
gines, the old Yolvo Four exhibits no
throttle lag, no sudden burst of pow-
er as the turbo boost pressure goes
positive and no high-pitched turbe
whine, The Volvo just moves out,
gathering speed swiftly and smooth-
ly. You won't even know there's a
turbo in the system, unless you see
the boost-pressure gauge on the
dash or the “Turbo" emblem on the
trunk.

The Volve GLT is high in what
marketing men call “perceived val-
uve,” The chairlike bucket seats are
covered in high-grade, silvery wve-
lour. The paintwork iz flawless. The
dashboard looks as if it's carved
from a seamless block of leather.
Everything, from the electric mir-
rors to the sunroof, works effortless-
ly.

Most manufacturers save a few
dellars by using cheaper original
equipment (OEM) parts where they
don't really show—not Volvo. Even
the tires are expensive Pirelli Pis—
mounted on equally high-priced al-
loy wheels—which are no doubt
responsible for much of the car's



excellent handling, braking and
ride. P6s are quasi-racing tires for
street use and they work wonders
for the antique Volvo chassis.

The GLT is good, but not perfect.
The shift lever is surprisingly wob-
bly for a conventional front-engine’
rear-wheel-drive car with direct
shift linkage. There's very little
antidive peometry in the front sus-
pension, which allows too much nose
dive under heavy braking. The en-
gine gets a bit noisy and rough at
anything over 4,000 rpm and there's
an awful lot of body lean in the cor-
ners—though it doesn't seem to
affect the handling.

But despite all this niggling, the
Volve GLT was everybody's favarite
sporte sedan. It feels safe and solid
and you can understand why Volvo
advertising plays up the fact that
the car will last a long time: It really
does feel unbreakable.

At 315,000, the Volvo may seem
expensive for a twe-liter sedan, but
not when you look around at what
elze you can buy in this price range,
To find the same performance, so-
phistication, style and quality else-
where, you'd have to spend twice as
much for a Mercedes 300D Turbodie-
gel. So if you think of the GLT as a
Mercedes for half the price, it
becomes an automotive bargain, in-
deed,

Chevrolet Citation X11

If there is a surprise in this group,
it's the X11, One driver ranked it
first and the others put it second or
third behind the Volve. It's easy to
see why: performance.

With its automatic transmission,
the Citation was still quickest and
fastest at the drag strip, fastest
around the skidpad, second in brak-
ing and nearly tied for second in the
slalom. It was even the quietest car
in the group.

The Citation is also the cheapest
car in the group, in both senses of
the word. At just over $10,L000, the
X11is & fat $5,000 less than the win-
ning Yolvo. And vou can see where
the GM bean counters saved every
penny.

The all-plastic interior is, frankly,
tacky. The sound of & Citation at
gpeed 15 dominated by the chirping
of little pieces of plastic rubbing
together. Nothing about the interior
gives you the feeling that it will still
be in place and functioning six
months from now. And most of the
controls would be an embarrass-
ment on a transistor radio from Tai-
Warn.

The U.A.W. comes in for its share
of blame, too. You can find every
weld in the body just by following
the grinder marks. And you can spot

the grinder marks because the paint
is thin enough to read through. At
least half the trim screws on the
interior seem to have missed their
holes, and the worker who applied
the weatherstripping cement all
over the inside of the hatchback
should be made to register with the
U.5, government as an agent of the
Japanese car industry.

A drilver's car

But there are compensations. The
X11 is a genuine joy to drive. The
“high-output” Vé—larger valves, 9
to 1 compression ratio, high-lift cam
and fat exhaust system—revs will-
ingly to 6,000, And the terrific three-
speed automatic lets it go right to
the redline in every gear. Chevrolet
says that its four-speed manual will
deduct another' second from our
quarter-mile times, but 1 don't see
how. The automatic iz as nice a
transmission as you'll find and it
mikes you wonder why other sports
sedans need shifters to feel sporty,

That old myth avout “"European
handling” iz finally dead. Qur X11
would run rings around a8 BMW, As
one tester wrote, "[1 shows absolute-
ly flat cornering, no body lean; the
suspension is taut and supple at the
same time. There are no surprises.”
The Goodyear Polysteel GT tires on
our test car not only performed well,
they wore smoothly and evenly, too,
which indicates that the suspension
is doing its job.

The sole area where the GM chas-
sis engineers have Tallen down iz in
steering. The Citation is difficult to
drive really fast, because the steer-
ing is way too slow and it wanders all
over the map. Set up to cut an apex
and yvou'll ind vourself two feet from
where you want to be, Splice in a
new steering gearbox, and the X11
chassis would be just about per-
fect.

The basic Citation hatchback
package accomplishes the magic of
being compact on the outside—the
shortest car in this group of smallish
cars—yet spacious on the inside. It
seemed far roomier than any car,
except the Volvo, with the important
plug of a2 hatechback rear and folding
rear =eat. The stowage space re-
vealed is truly impressive.

The X11 even looks good. This par-
ticular ecar was beipe over beige,
which led one wit to tag it “Mr.
Bland.” But the styling is clean,
uncluttered and aggressive. That's
been characteristic of GM "musecle
cars” since the old Impala 88 days,
and the formula still works.

If it's 50 good, why didn't the X11
win? Well, the power, the handling,
the styling, the interior room are
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Onece vou have an air com-

pressor in your home
shop, yvou'll wonder how
vou ever got along with-
out it. You can spray paint
with it. You can inflate
swimming gear, toys, auto
and garden tractor tires.
More important, you can
sandblast parts and rivets
in metal scams. You can
blow-clean fine mecha-
nisms and, with PM’s unit
you can vacuum pump
your car's airconditioning
system prior to adding
Freon—something you
can’'t do with most ordi-
nary air compressors. Fi-
nally, this unit features a
filter/water trap—which
1s an optional extra on
most commercial air com-
pressors.

PM AIR COMPRESSOR

You can do all these
things with this versatile
1-hp compressor and, hap-
pily, vou can build it for

less than $200. ™

Compressor evacuates car's
airconditioning system prior
to adding new refrigerant (far
left). At left, routine inflation of
tires saves trip to gas sta-
tion.

HOW TO ORDER PLANS

Send check or money order
for $5.95 to Air Compressor,
Popular Mechanics Plans Li-
brary, Box 1014, Radio City
Station, New York, N.Y.
10101. Allow two to three
weeks for delivery; for first-
class mail send 75 cents
extra,

Popular Mechanics is a publication of Hearst Mag-
arines, a division of the Hearst Carporation

PM'S SPORT-COUPE ROAD TEST
{Continued from page 145)

beyond criticism . . . it's & modern-
day Z-28. Without gquestion, the caris
maore fun to drive than the others in
this group.

Unfortunately, it's not more fun to
be inside. One driver said the Cita-
tion interior was "likeriding inside a
kitchen appliance,” and that's as
good a description as any. Plus, the
car seems poorly built and cheaply
equipped.

In sum, the X11 is & terrific plat-
form on which to build yourself a
car. Repaint it, redo the interior, add
some Recaro seats and detail the
whole thing like a show car and
you'd have a machine that's as good
as—maybe better than—a Volve
GLT. You'd also have a $15,000 Cita-
tion. For that much you can buy a
Volvo and not have to do anything
except drive it,

The 320 is a disappointment. It's
been the standard of comparison
among sports sedans for so long that
you tend to assume it's alzso the best.
Wrong. Like all BMWs, the car is
exquisitely turned ocut. In terms of
assembly quality and materials, it's
everything the Citation isn't. The
paint is lovely, the fit of panels is
true, there’s not a ripple in the body
stampings, and the interior looks
like an expensive German corporate
jet. It also costs $6,000 more than a
Citation, of course, so you pay gener-
ously for that care and attention.

The BMW falls down almost every-
where. Not only is it the most expen-
give car of the group, it's the small-
est. Honestly, this is a two-passen-
ger car with occasional 2+2 seating
in the rear. The driving position is
early go-kart: head back, knees up,
legs spread. Headroom is very limit-
ed, and the seats are so amall, they
lack thigh support, lateral support
and shoulder room.

Surprigingly, the 320i has fewer
mmstruments in the dashboard than
any othercarinthe group, the steer-
ing wheel rim is too narrow and
hard, the sunreofis hard to open and
even the radio i difficult to operate.
The ather four cars in the group all
have nicely lined trunks; the 320§
has a small, poorly finished, unlined
trunk, For $16,000, you have a right
to demand attention to details,

The BMW was a disappointment at
the track. It was next to last in the
quarter mile, slowest through the
slalom, slowest on the skidpad and
worst in braking. It has a serious
case of trailing throttle oversteer
that makes the chassis feel all looze

(Flaase win 1o page 154)
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Conductive-plastics battery

Energy

The scene in New York City
just recently had its eerie
side. There was a small
glass cell, containing no
metal components (outside
of connectors and wires),
pumping out enough real
electricity 1o run a small
motor. It was the lirst dem-
onstration, cutside the lab-

FIRST POLYMER BATTERY
RECTANGULAR

GLASS SEAL
|

oratory, of batteries made
from conductive poly-
mers—plastics,

This new technology
was picneered by research
at the University of Penn-
sylvania. At the same
time, Allied Corp. re-
searchers had been follow-
ing a parallel course in try-
ing to develop new conduc-
tive polymeric materials.
On behalf of its C&D Bat-
teries Div., Allied has li-
censed Penn's technology,

Current flow {a) causes electrons to move out of

and the completion of a
working plastic battery
was announced jointly by
University and corporate
spokesmen.

Batteries which employ
polymeric electrodes are a
different breed. When
charging or discharging
(see below), no actual
chemical changes occur in
the electrodes or electro-
lyte (a fluid, usually lithi-
um salts in solution), This
implies stability and reli-
ability over many charge/

discharge cycles. Test
cells have also shown a

capacity for last recharg-

But the most exciting po-
tential of polymeric batter-
ies is the expected light-
ness and high power den-
sity that production units
could evolve within the
next five years. C&D re-
searchers estimate that a
plastic battery, weighing
the same as a conventional
lead-acid gqutomotive bat-
tery, would produce 10
times the power output. If
80, the electric automaobile
would become a practical
alternative immediately.
In other applications, bat-
tery weights and sizes
could be dramatically re-
duced. In addition, con-
ductive polymer units
could be designed and

FULL CHARGE

David Boden, technical director of ChD Batteries Div. of Allied
Carp.. shows sxperimental polyphenylsne batlery and parts.

molded to virtually any
shape—a car door. for in-
stance, could contain the
battery.

Some basic problems
must! be solved before the
new technology can yield
economical, easily monu-
lactured batleries. Poly-
acetylene, the electrode

DEECHARGEHNG

ELECTROLYTE o

slectrolyte move Intc polymer, balancing

positive electrode and into negative ae charging  chargea. until bettery in fully charged (center).
bagina (i lait): at same time, lona {arrows) from  Discharging reverses migration of ions {right).

material first used in the
Penn experiments, de-
grades in a normal atmo-
sphere, 30 it would have to
be manufactured in inert-
gas conditions. Polyphe-
nylene, used as an elec-
trode material by Allied
researchers, is too brittle to
be formed into the thin
sheets that provide maxi-
mum power density in a
battery. Laboratory batter-
ies have also exhibited low
shell life, with seli-dis-
charge rates far too rapid
for a praciical unit.

Allied executives don't
expect to have o market-
able battery based on con-
ductive polymers lfor an-
other three to five years.
But keep an eye out for oth-
er interests with break-
throughs employing "plas-
tic metals.”
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Air Force ‘homebuilt’
The Air Force may soon be using a
"homebuilt” airplane to train new
fighter pilots. The tiny. twin-jet,
twin-tailed craft at right is a 62-per-
cent-scale prototype for a new mili-
tary trainer proposed by Fairchild
Republic to replace the aging T-37
trainer,

Called the NGT (for Next Genera-
tion Trainer), the plane is one of five
rival designs thot will participate in
a competitive “fly-off” for the Air
Force,

What's unique about the NGT is
that it's the work of noled homebuilt
designer Burt Rutan, famous for such
innovative sports planes as the Vari-
Eze and Quickie (see The Wizard of
Homebuilts, 116, Feb. 79

Incorporating the latest in homebuilt
technology, the NGT, like the Vari-
Eze and Quickie, is made of foam/
liberglass composites—a radical de-
parture in military-aircralt construc-
tion. Even the landing gear is
straight out of Rutan's little Vari-
Eze.

The prototype NGT is a single-
seater, but the full-scale version will
be a two-seater with instructor and

e
2 R rr.

e .

Proposed new Air Force trainer is designed like a homebuili

plane.

sports Prototype
abova {8 a singleseater, but praduction warsion will have twa ssats slds by side.

student sitting side by side in a
broad, dual-control cockpit—unusu-
al lor a jet-powered trainer. This will
enable instructor and student to
observe each other's techniques first-
hand—not possible in conventional
tandem-seat trainers.

The NGT, only 18 feet long, is pow-
ered by two 220-pound-thrust turbojet
engines and does nearly 300 mph.
Along with Fairchild, others in com-
petition will be Cessna, General

i Hockwell International
and Vought.

SST in the works?

U.5. Patent 4,287,715 has been grant-
ed for a supersonic jet engine
designed by Garry Klees and as-
signed by him to the Boeing Co. Boe-
ing has no current plans to build a
supersonic transport, but that's notto
say it never will. Klees's engine has
a variable-bypass passageway down-
stream of the combustion chamber.
At low power, all combustion gases
are directed through the turbine
stage: at high power, some are by-
passed, so turbine flow iz constant.

The production

rate,

Alternatives

Thing that ate
upper Michigan

A firewood processor. de-
signed by La Font Corp..
Prentice, Wis., turns o one-
man operation into a log-
ging company. Known as
the SM-B0, the single-
handed unit is completely
mobile, propelled by a
John Deere diesel-pow-
ered, hydraulic drive
wheel. A built-in fork lift
hoists logs to the log deck,
which moves them hydrau-
lically to a cutting trough
where a chain saw, also
hydraulic, cuts them into
splitting lengths. A 20-ton
hydraulic ram, operating
on an ll-second cycle,
then splits the wood.
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with one operator, was cal-
culated at 1.5 cords (aboul
192 cu. ft.} per hour by Total
Tree Products, a small log-
ging firm operating in
Michigan's Upper Peninsu.
la. Total Tree has contracts
with individual property
owners for precize spot
logging, which pays ofl
part of the deal in instamt
firewood,

The SM-80's drive wheel
and splitler are retractable
for over-the-road trailer-
ing. Options include a con-
veyor for easy loading.
(FM sterec and a Recaro
seqt aren't mentioned in the
olficial literature.) A1
Total Tree Products, every-
one, including a former
Merrill Lynch stockbroker
who is one of the principals,
can run the SM-80.

The bullt-in lift brings logs

Trough holds logs as small as
34.5in. dicmeter for cuHing.
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Pistons times two

There seems to be no shortage of
clever ways to package the internal-
combustion engine, and the one pic-
tured on the right is the latest
attempt to breathe new life into this
old powerplant. It's called a Dyna-

Cam engine, and it's manufactured g

by Dyna-Cam Industries in Santa
Ana, Calif.

Instead of using pistons tied to a
conventional crankshaft, this engine
uses double-ended pistons with a
roller where the connecting rod
would normally be. The pistons slide
back and forth in their bores and the
rollers act on a large central cam to
conver! linear motion into rotary
force.

It uses conventional ignition and
fuel-delivery systems, but the pis-
tons lire on both ends. When one side
is on the power stroke, the other side
is on its compression stroke. There-
fore, even though it has six pistons,
it's actually a 12-cylinder engine.

The advantage, according to the
monufacturer, is extremely light
weight tor such high power cutput. In
its current state of tune, it produces
210 hp ot 2.000 rpm and 650 foot-

DYMNA-CAM EMGINE
[EXPLODED VIEW)

EXHAUST PORTS CENTRAL CAM

pounds of torque at a mere 1,200 rpm.
The engine weighs 164 pounds. [t can
be turbocharged fo produce about
300 hp.

At 373 cu. in., this new engine isn't
small, but according to Dyna-Cam,

fuel consumption is much less than

DOUEBLE-ENDED
PISTOMNS

Double-anded piston with roller (left) acts against the
main com. The cam is attached to the driveshaft.
which Is the main power takeali,

INTAKE
MANIFOLD

EXHAUST
FORTS

that of a conventional engine of like |
displacement. Due to its small fron-
tal profile, the Dyna-Cam motor has
found a ready home in the engine
bays of small aircraft and has been
certified by the Federal Aviation

Agency,

e e
Environment

Gun down
pollution

How much of the carbon-
based pollution in our air
is due to fossil-fuel bum-
ing? What amount of the
same pollutants comes
from ‘"living” sources—
firewood and the natural
aspiration of trees? A Na-
tional Bureau of Standards
research chemist isusing a
unique apparatus to find
out. Lloyd Currie reasoned
that measurements of the
unstable carbon-14 isotope
could determine the relo-
tive contributions of
"dead” versus live sources
to the pollution of air sam-
ples. But the measure-

made on minute sam-
ples—far less than is nor-
mally considered ade-
guate for radiocarbon dat-
ing.

This meant that the pol-
lutant samples would have
to be shielded from radia-
tion found in the natural
background —even human
researchers’ emanations.

PLEXIGLAS GUARD
COUNTER

HIGH-YOLTAGE
LEADS

AMPLIFIER — TEELOMN LINER

\ CUFFEH SHIELL

Currie decided to use a
section of a WWI naval gun
barrel as a shield. Unlike
modern metals, vintage
iron has no inherent radio-
activity due to fallout.

To determine the C-l4
content, a carbon sample
must be burned completely
to convert all the carbon to
CO,. This gas sample is

IRON GUN BARREL [WWI)

GAS WIRE ANODES

SAMPLE

ments would have to be Radiocarbon dating apparatus is shislded in WWI gun barrsl.

introduced inte a quartz |
cylinder (“counter”) lined
with copper foil and con-
taining a central tungsten
wire (anode). The counter
is encased in a shield of
high-purity copper and in-
serted in the gun barrel. By
applying negative poten-
tial 1o the foil lining, elec-
trons emitted by decaying
C-14 atomes are picked up
as electrical pulses in the
wire anodes, recorded by
computer and stored.
Then a second counter.
i the copper-
shielded sample, registers
and discounts high-energy
particles from cosmic-ray
sources. Thus far, living
carbon in air samples has
been found te range from
10 to 55 percent, primarily
due to residential wood
bumning.
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City against the sea
Gale winds from a severe Atlantic
storm system whip the North Sea into
a fury, driving it south through lis
eternal bottleneck, the Dover Straits.
A spring tide coincides with the
storm. The swollen waves can only
run inland, up the estuary of En-
gland's Thames River. Miles of em-
bankments and retaining walls
shield the coastal flatlands east of
London, but alse force a catastrophic
tidal surge towards Britain's capital,
It foams into the heart of the city, 60
square miles of dense population.
Hundreds are drowned in homes and
offices. London blacks oul; its phones
go dead.

The foregoing is not a horror-film
scenario, but a realistic projection by
Britain's meteorologists and flood-
control authorities, Tide levels are
rising; Britain itself is gradually tilt-
ing. lowering its southeast corner by
a fool every century. And London is
sinking into the clay upon which the
Romans built it in 43 A.D.

Flood walls put up after a disas-

trous surge in 1928 con no longer be

heightened, and anocther killer flood
is now considered more likely than
an earthquake on the San Andreas
foult. Enter Charles Draper, a civil
engineer whose scheme to provide
the Thames with o flood-control sys-
tem was chosen over 40 other formal

proposals.
Draper’s brainchild, the largest
adjustable flood barrier in the world,

Reach. is 12 miles from center of London.
Retaining walls seaward of barrier need
strengthening to stand return surge.
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Site of the barrier. known as Woalwich

is nearing completion 12 miles down-
river from Big Ben. It will include 10
huge, D-shaped floodgates rotated
by steel discs pivoted between con-
crete piers—which also house con-
trol rooms and operating machinery.
In normal conditions, the system
resembles giant stepping siones; of
the nine piers, the four in mid-chan-
nel are gpaced widely to give saie
clearance to shipping. The flood-
gates, each half the size of a football
field, will ba out of sight. cradled
flat-face up within concrete sills
sunk into the river bed,

But should the metecrological
conditions that presage a flood ap-
pear. the Barrier Controller, in a

Edior. Feian Nalson
Contnibedorg: Tony Asssrun. Shal Galleger, Lan
Gultridge.

stainless-steel operations shell atop
one of the piers, would make his
decision. The great gates—tour larg-
est weighing 3,200 tons apiece—
would rotate upward on hydraulical-
ly powered rocker arms through a 50°
arc, presenting the oncoming tidal
surge with a continuous steel wall,
five stories high. In 15 minutes, Lon-
don would be sealed irom disaster.
As of now, Charles Draper’s mar-
vel is scheduled to go into operation
in early 1383. Since construction
began in 1975, delays, disputes and
slowdowns among the project's 2,000
workers have boosted the barrier's
cost lo over $1.5 billion. Twice in
recent winters, the river has risen to
only inches from cresting the exist-
ing flood walls. Until next year, Lon-

doners are praying the North
Seqa keeps its distance. 1




Complete Batellite Receiver
System brings you movies,
concoris, sports events.'

The Heathkit Earth Station includes a
heavy-duty, 3-meler antenna, an inte-
grated low-noise amplifier/down-
converter, and a receiver with electroni-
cally-synthesized tuning for stable,
drift-free reception. 24 channels let you

The first fully programmable
keyer stores commands as wall

s text.

You HAMS will love the Heathkit uMatic
Memary Keyer with custom microproc-
essor to siore up to 240 characters of
text or commands. Variable-length
buffers eliminate wasted memory space.
Command strings take several text bui-

receive just about everything the sat-
ellites have to otfer. Special Earth
Foundation Kit anchors your antenna
firmly to withstand winds cf up to

100 mph. And it's all yours at a very
affordable price.

Complete computer system
in onw compoct unit.

fers and string them together in any
sequence for most efficient use of mem-
ory. Command strings can also select
speed, weight, spacing and auto-repeat
count. Integral caparitive touch paddles

unplug and store in their own companrt-
ment. Put the fun back in CW.

Solar Water Heatler saves you

The Heuthkit All-In-One Computer takes
the guesswork out of selecting a bal-
anced computer system. It includes
built-in floppy disk drive. emart video
terminal, heavy-duty keyboard, 12-key
numeric pad, two Z80 CPU's, and 48K
RAM —all in one compact unit. Save
30% over comparable assembled units.
Heath makes it easy to build with
detailed, step-by-step assembly
manuals that anyone can lollow.
A complete line of software for home.
work and play is also available.

Heathkit

If coupon is missing, write Heath Ce.
Dept. 017-852, Benton Harbor, MI 48022
In Conada, write Heath Co.
1480 Dundas Highway East,
Ontario L4X 2RY.
Haathkil Preducts ore displayed, sold and serviced a1 Heathkit Electronkc
Centérat 1n major sitles Lo the 1.5, apd Conodo., See your telephons whita
pages lof beoations
*Units of 'lhnu-.-jcnnl.ug-rﬂm:tml.n Carparation ko the U5
“Wiewing of some sxiallite TV chonpels mrmqmnl 1ha customer 1o abtaln per
misslon from, of make poymend(al 1o, the ming com . The customes
is responsible lor com pliance with all lecal, stats ond lederm

ramantal
lows ond regulations, iacly st nod Jimited hmmimmm
ugs. For use only In Contina E-S

up te 80% an hot waler coasts.
As fuel costs rise, the Heathkit
Solar Water Heater keepa-
paying you back. Because

: you build it yourself, you
build i1 better, for less. And with
Federal and State tax credits, solar pays
for itself in no time. Based on computer-
ized data, we help you select the cor-
rect system size to produce 50 to 80 per-
cent of the annual BTU requirement for
water heating. based cn available sun.
light in your area. So you know its
practical betore you buy. The system
includes solar panels. pumps, heat
exchanger, storage tank, and complete
assembly and installdtion instructions.

Catalog

See all the newest innovations in build-it-yourseli
kitz in the new, free Heathkit Catalog.

Send to: Heath Co.. Dept. 017-852,
Benton Harbor, MI 48022,
Yes. Send me a Heathkit Catalog.
[ am not currently receiving one.
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PW'S SPORT-COUPE ROAD TEST
(Continued from page [46)

and wobbly during any kind of hard
driving, and it picks up the inside
rear wheel with little provocation.

Resonance is a way of life in a 3201,
At idle, there's an annoying vibra-
tion, at highway speeds there's a lot
of road, wind and engine noise. The
whole car is buzzy, in a way that
economy cars used to be five years
ago. It's tiring to drive for long.

But all is not gloom. For everyday
grocery-getting, the 320i is fine. The
little engine is willing enough and
likes to be kept spinning. The shifter
is erisper than any other you'll find,
in or out of this group, and except for
the lack of a reverse lockout, it
couldn't be better.

Thiz is a very expensive, high.
quality car that's overdue for a total
redesign te 1982 standards. Asoneof
our test crew wrote, "] like the car
well enough, but it really doesn't
give you anyvthing more than a Hon-
da Accord, except a higher price tag.
1t's well made, but not much car lor
the money."

Audl Coupe

The Audi provoked more discus-
gsion than any other car. One of our
testers thought it looked like a Lam-
borghini, ane thought it looked like &
cartoon. It measured the largest in
interior space, vet was uncomfort-
ably cramped to sit in. At the track,
it was equally uneven in perfor-
mance, being by far the fastest
through the slalom, vet only medio-
cre on the skidpad and slower than
slow in acceleration.

[t's easy to see why most of this
occurred. The Audi was slow in the
quarter mile because the car is
geared for high-speed cruising, not
acceleration. As one tester said, 1
love this engine—it's willing, able
and free-revving and the transmis-
sion has perfect gear ratios for nor-
mal driving. The engine is the best
thing about the ear.”

The Audi was fast through the sla-
lom because the basic front-wheel
drive chassis iz excellently bal-
anced. The steering is light and solid
and the car handles superbly with
very little lean or sway. It's ulso
easy ta drive fast. Some cars have to
be tricked into going fast; the Audi
Coupe drives itself up to the limit.

The Audi was slow around the
skidpad circle because the Firestone
500 tires fitted to onr test car werse
Just one step up from rim protectors.

Produced by the PM Auto Depl.
Toxt, Rich Taylor
P pholos. Brad Hess
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The tread rubberchunked off in golf-
ball-size lumps during our testing,
exposing the cords—a dangerous
eondition that Audi has promized to
investigate. Given decent tires—say
the Pirelli Pés of the Volvo—the
Aundi would surely have scored much
higher in not only the handling
tests, but braking and acceleration,
as well.

One tester called the exterior styl-
ing “exotic and spacey, a poor man's
Countach.” Ancther said simply
“superb.” But not everyone agreed:
“togo compromised to be useful;
strained and overwrought: too
flashy for my taste.” We all did agree
that the car was by far the sportiest
looking of the group, sleek and
attention-grabbing. Whether that's
good or bad, we couldn't decide.

One place Audi mizsed the boat
was in not making the Coupe a
hatchback. There's plenty of volume
inside that body, but you can’t get at
it. The trunk is beautifully finished
and detgiled, but the floor iz so
uneven, it's practically useless, Cut-
ting a hatchback roof and a flat floor
into this car would alleviate a lot of
its utility problems.

But not all. The Audi Coupe inte-
rior is basically that of the Volks-
wagen Scircceo/Rabbit, which isn't
quite what you expect on a 14,000
car. One tester said, “The car
deserves a BMW interior; the flimsi-
ness of all the interior trim is its big-
pest drawback.” Said another, "The
interior is bizarre; it looks like an old
Fiat, poorly laid out and poorly
assembled of poor materials.”

The Seirocco seats came in for spe-
cial eriticism. “You sit on them, not
in them, the side bolsters are useless
in hard cornering. so there's little
lateral support. The construction is
so light, the seat is loose in the
tracks.” Said another tester, “The
seats are too low, uncomfortable and
shabby-looking.”

All in all. the Audi is seriously
compromised. The engine, the gear-
box and the brakes are excellent,
and the handling iz sharp. But the
guality isn't very high and the inte-
rior isn't well thought out. But the
car has potential, It's a more livable
design than a Porsche %24, for exam-
ple, needing only a high-line interior
and hatchback to come together,
The Audi Coupe is relatively inex-
pensive, exotic-looking and a nice
road car. It's just not finished yvet.

Saab 900 Turbo

Nobody was really thrilled by the
Saab. The exterior styling evoked
comments like “silly,” “blah™ and “1
atill can't get used to it after all
these years.” The interior was just
as unpopular. *Weird at best.” and

“poorly designed” were typical com-
ments.

The Saab is almost willlully differ-
ent. A gas-station attendant refused
to check the oil level because he'd
had experience with SBaab's forward-
hinging, hood on rollers, and didn't
want to break another one. The igni-
tion key iz hidden between the seats
on the floor, while the windshield
header blocks overhead traffic
lights and the heavy roof pillars
hamper vision in all directions.

Unfortunately, the Saab doesn't
make up for all these discomforts
when vou get to the track. The shift
lever iz “flat terrible,” a rubbery
stalk that needs encouragement to
gointo gear, At the drag strip, there
was 50 much wheel hop under acecel-
eration that we had to hold the shift-
er in first to keep it from popping out
of gear, and then the Saab would
just =it there and hop up and down,
gpinning the tires.

The Turbo has terrific accelera-
tion onee you get it launched—you
end up having to just drive it off the
line before hitting the throttle—
about the same as the Volvo. But
between the poor shifter and inade-
nuate front suspension, it's hard to
nocelerate fast.

Not fun

The Saab is also hard to drive fast
around a corner. Even with Pirelli
Pé tires, the car understeers mas-
sively because of too much weight on
the front end, wearing out the front
tires in the process. The X11 has a
much more sophisticated (front-
wheel-drive chassis, and is much
more rewarding to drive. The Saab
suspension seems under-damped, so
it pets upset casily on anything but
a pool table. [t's not fun.

The Saab has excellent brakes,
predictable and well modulated. The
turbo engine is smooth and power-
ful, onee you get beyond the low-
speed stumbles. There's a lot of lug-
gage space with the rear seat folded
down, and the seats are comfortable
for straight-line driving, though
they have too little lateral support.

Otherwise, there's not much we
liked aboutl the Saab. For &16,000,
it's just not in the same league as
the Yolvo GLT. When a tester says
the feature he likes best about the
car is “the eleetric rear-view mirror
control” and what he particularly
dizlikes are “the styling, the interi-
or, the handling, the shifter and
driving it,” then you've got a prob-
lem. The Saab appeals to its own lit-
tle world of enthusiasts who won't
buy anything else. But as our Auto
Editor wrote, “I'm really puzzled by
this car. ] think I should love it, but
it really irritates me." o)



HOW TO PROTECT YOUR HOME
{Continupd from pade 118)

case opens to reveal the controls.

You can set a whole week's worth
of operations. Turn lipghts on and off
in various rooms or leave lights
burning after sundown in the den
and turn them off at night.

Best of all, the programmer has a
bit of randomness thrown in. On and
off times will change within a half
hour's space of time each night.

Most automatic lighting systems
use computer-encoded data. So the
ultimate protection is to program a
home computer with an automatic
lighting system. You ¢an program a
full month's worth of on-off evecles
for lights and appliances. For exam-
ple, we used Mountain Hardware's
program for the Apple [l Computer
and found that, with it, and the
BSR automatic lighting system, we
could simulate a frenzy of activity
in our house—while not a soul was
home. P

When choozing equipmeni, check your classifed
directory under "Burglar Alarm Systems.” Inguire
aboul systems you can install yoursell; many nesd
prolessional instadlation o keep their warranties valid

SOURCE LIST

Alarm systems and scceasorles, wirsd and wirsisss

Contraller Sysiema Corp., 21383 Gratol Ave., East Dairod,
Mich, 48021,

G.C. Blectronica. 400 South Wyman, Rooslond, . 71101

Ganeval Electric Corp.. Consumer Products Dept, Syracuse,
MUY, 1AM

Rlizk Industries, GRI Plaza Kimball, Neb. 63145

Guardian Electronics, 31117 West Via Colnas, Wesilaxe vi-
g, Clif, 91383

Haneywell Ine., Homa Securily D Honeywall Plaza Mnne-
Bpois, kinn, 55408,

Mapoo Secunty Gystems ing., & Ditomas Court, Copagos.
MY, 11728,

Nudons Div., Soovilie Inc.. Madison atd Red Bank Ras., Cin-
cnnati, Onio 45227,

Pistway Conp., 780 McClure, Aurora, B 60505

The Shoiburme Co., 110 Pairters M8 Rd.. Owings Mills, Md.
21117,

208 Alarms, 31822 Village Center Ad. Mo, 202, Wesilas
Yillage, Calt, 21352

Stratirod, 140 South Lineon Bivel., Lakewnod, Colo, 80228,

Unhegcsal Sacusity Ingiruments Inc_ 10334 Seuth Dalheid Ba .,
Owings bdls, bd 21117

Automatic light controls and timers

AMF, Paragon Eleciric Co Ing., 608 Paroway Bivd,, Box 28,
Twel Fibviers, Wia B4241

BEA Indusiries, Foule 303, Blawvell, MY, 10003,

Dynascan Comp., 6460 West Coctiand 51, Chcags, il
0635

Irtermalic Inc., Intarmatic Para. Sprng Growe, 1L 60081

Lewviton Manufacturing Co, Inc., 55-25 Litke Nack Parkway,
Little Meck, MY, 11382

Locks, sales and security hardwars

Cable Lock Systems e, 3100 Amport dve., Sania Moreca,
Cail. POLDS.

Jobn D Brieth and Ca., 800 Linden Ave., Rochesiar, MY
14B25.

Lon Conp., Southington, Conn, 5489,

Maistar Alanta Corp.. 3700 Clarmont Ad, BLE., Amanta, Ga
30341,

The Tulrmut Warks, Onv. ol Sanbe Fo Systems nc, 236 Mon-
taruma 51, Sarta Fe, N.M, 87501

Miscallanaous devices, akectrical snd nonelecirical

Embart Industries Ine., 560 Adgska Ave.. Torrenca, Call

S50

JiG. Penny Co. Inc, Cataliog Div, 80 &nnge, Alamta, Ga
Rtk

Master Lock Co., 2600 Morh Zied 51, MiwBukes, YWis
B32%00

Maorigomery Ward, 2107 Easl Kemper R, Shaomyise, Gnhio
AhEEE

Mounipin Wiest Securty Equpmen! Distributors, 4215 Noh
16th 51, Bow 10780, Phosnic, Ang. 85064

Radio Shack, One Tandy Certer, Fol Worth, Tea. 16102,

Sears, Ronbuck and Co., Sears Towsr, Chicago, Bl 80684

The Masport

Home Gardener™
is 50 light and versatile
you'll probably want to use it
for most of your gandening
chores, In fact, 79% of Mas-
PoTt Owners we surveyad
usa their Home Gamdeners at

Here’s all you need
to garden—and more!

Usea 1 all
seas0n long— mx just
Spring and Fall.

» Easy to Handle. Anyone
can use t—from older folks
to youngsters. Its small and
light so it wont bounce and

ano_rt

e e s P

Send to: Masport America Inc.
Dept PM-21, 200 Gata 5 Rd.,
Sausalilo, CA D405

Mamea,

least every 2 weeks—ol
once of twice a year lise
mast tillers! Here's winy

# Lightwelght. Cne-thirg
tha welight of big rearine
tillers, just 76 pounds. So,
you can handle il easily Na
extra muscle needed

= Tills, Cultivates, Weads.
Just ad|ust the working
nead o fit the job

eagy control

the uses!

1-800-227 - 2864

shake your 1o death! Enjoy

+ Affordable. Half to one-
third the cost of big rear
ting tillers—with four times

For complete information,
resturn this coupon or call

{in California, 1-800-772-3580)

Addiioss.

Gy
¥

chanics air compressor, you'll get one of the
most versatile shop tools around. It's a
tough workhorse that can tackle jobs you
never dreamed of doing before — riveting,
sandblasting, spray painting. inflating and
countless other projects. And, unlike ordi-
nary compressors, the PM air compressor
can evacuate your car's air condilioning
system. But best of all, it’s affordable. With
plans from the Popular Mechanics Plans
Library, you can build the PM air compres-
sor yourself and save up to $200.

Send today lor your Popular Mechanics Air
Compressor plans, and add a new dimension
to your workshop. Only $5.95 (add 75¢ for

first-class mailing).
et 8§ W |
Send check or money order 1o: [T

Air Compressor, Popular Mechanics Plans Libeary,

Box J014, Radio Gity Station, New York, NY 10101,
thiidke checks payoble 1o Popular Mechamo |

Flease send me sets of Popular Mechanics air
compressor plans at $5.95 each (add 757 each for first-chiss
mailing). | enclose my check or money order for
Hame

ieddress
Ciiy Sl ip

[Piease aliew four 10 s weeks for defivery
8 1 & F B B N B B § |

Popular Mechanirsa b a poblication of Heant Magszinei, s Division of THE HEARST CORPORATION



Mill Supply Sells Over
1,000 Different Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Colllslon Damage
on Many American Cars, Plck-up
Trucks and Yans — and Some Imporis

Filn alpovs

Parl #FRP-"3 — Lah or Right
PICK-UP FENDER REPAIR PANEL
s T3 B Craroded pad GRC Pol-ups
95 Bimgers, GME JAmey gnd Sofuitehi
28 Ench m'mnununup-r

FREE! 60-PAGE CATALOG

Chr catadog of panels lor L 5 Vehicles sent frme
10y wilh @any crdas

f L ¥
[EEisae™ mamsenizawm |
HOW TD QADER. Chrdur paste by Shech, money Grder, credil
card If crodit card. irdhude kin of cand |'Vind o MasarCardg]
cand numhe §nd guperation datp Ba sure 10 indicate the
Qusandily of marche iise yon wand, hefl of right panst Incliude
wour AR BNkl 3% Bip EO08, BN BROPE AUMORT with
Wil codm
Sorry. no C.ODE
Smng pall-addrmesed siampesd ong envelope lor FREE in-
Foamation an afy OME car or track
Allew ihres wadks for dalvery of catalod. i Cenads sdi
11 poafage
oept Pz MiGN SIEIH m &=

1241 Buparior Ave. # , O ST
Phons (T18} 241-80T2

POWER HACKSAW

Losy s owsambls kir ol conl ron
Uss yorsr pm La hp. mugier
aiwill gran rescssd lor fekeng

en 120 vivokes'
win. S §35.73. el
gy tein o 51 b iive, oedy B4_00
wiitn Caving Spetinltes, Degl
Pl H | Codorburg, Wie 33007

%, AMAZING VINYL REPAIR

—$10 to $20 in an hour!
Big earmings, repeal buSiness Car
shops haomes molels restauran!s,
- bars. sic FREE FACTS 8Y MAIL
Call toli-free 800-821-8833 (I B00-572-0444) or
Wrile V1P, 2021 Montrose, Dept. 181, Chicago, 1L G0618
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PM COMPARES 6 TOP COMPUTERS

for color graphics as for B0-column
lines. So, for the IBM and the Apple
{modified with the Videx plug-in}
you need two moritors. (Color moni-
tors blur tiny black and white let-
ters.) But, by the time you read this,
that may have changed; Amdek will
soon be releasing a color/80-column
monitor for both of these comput-
ers,

Graphics capability

As writers, we're loathe to admit
that a picture can be worth a thou-
sand words; but that’s often the
case. And it's no different in the
computer world.

All these computers will let vou
draw designs, bar graphs, pictures
and artistic graphics—the Radio
Shack and PET in black and white,
the others in color (on a color dis-
play, of course),

Computers' graphics capabilities
are rated in pixels or points of reso-
lution. Different computers divide
the same size screen inte points of
different sizes that can be turned on
and off. The Apple’s low-resolution
sereen (40 points high by 40 points
wide) gives a total of 1,600 possible
points (at this resolution, the points
are more like square blocks on most
displays). But a resolution of 280 by
192 (the Apple's high-resolution
screen) produces 53,760 addressable
points. Obvipusly, it's easier to draw
avery smooth curve with a screen of
53,760 points than with one of
1,600.

As would be expected, the two
black-and-white computers are easi-
er to program graphically than their
color counterparts. The PET, in par-
ticular, offers a unigue system of 128
special characters. One special char-
acter, for exampla, is a heart shape.
So programming a picture of the ace
of hearts 15 easy. When the image
you wish to program is not among
the special, preprogrammed charac-
ters, vou can “stack” lines, curved
sections and other shapes to form
the character you want.

Radic Shack uses large, blocky
points or a collection of special
shapes, The Shack's shapes are
irregular building blocks, rather
than objects,

IBM, by the way, requires a $300
graphics interface to run color. We
haveincluded thatin the price inthe
chart.

IBM uses a new system of drawing
in which you give the computer com-
mands like U20R10 for "up 20 units,
turn right 10, The system is easy to
use for line drawings, but, as on the
other computers, things do get more
complex.

(Cantmysd frovm page 85)

The Atari 800 has two brains—
and it’s no dinosaur. One of its CPU
(eentral processing unit) chips is
devoted entirely to graphics. This
makes the Atari capable of swifter
animation than the other machines
and also allows for nine different
modes of graphics. But complex
graphics are very difficult to pro-
gram (though a lower level of graph-
ics offers little difficulty).

But no matter which vou choose,
graphics won't come overnight. If
you're like 999 out of 1,000 people,
you'll be depending on prewritten
software to help vou design graph-
ics.

The next purchase: software

All the companies which make
these computers—Radio Shack, Ap-
ple and the rest of the group—are
referred to as “primary manufactur-
ers."” Companies which make soft-
ware or hardware to "fit" one of the
machines (see Ways to ‘Talk' to Your
Computer, page 85) are called "sec-
ondary manufacturers.” It’s a bit
like the automobile aftermarket,
with one major difference: What you
buy after you get the computer is as
important as the computer.

When you bring them home, you
can do more with the Apple 1l and
the Radio Shack TRS-80 than with
the other units. Because these two
have sold the most units and have
the greatest number of users,
they've attracted the most second-
ary manufacturers, For either com-
puter, vou can buy thousands of pro-
ETAMS.

Besides the disc drive from the
manufacturer, vou may want other
add-ons, such a=z a printer, a modem
{to communicate via the phone with
other computers), a speech synthe-
sizer, appliance control, veice-input
and others.

In this category, Apple is the win-
ner, with Radio Shack second and
the others far behind. That's be-
cause the Apple was designed with
eight plug-in slots on the main cir-
cuit board. These slots—called /'O or
inputfoutput ports—were an open
invitation for others to design acces-
sories to plug into them.

The Atari 800 has just begun to
catch on, If the trend continues, by
vear's end, the Atari owner, too, will
have access to a world of software
add-ons.

The 1BM computer has already
inspired quite a few manufacturers
to begin programming and tooling
up. However, it may be more than a
vear before these efforts appear in
the computer stores.

The Texas Instruments 994A



used to be the 99/4—same machine
with a small keyboard. The new, full-
sige keyboard makes the 99/4A far
more attractive, both to the buver
and secondary supplier. And Texas
Instruments has been going out of
its way to keep the 9%/4A alive with
company-offered software. (The new
LoGOS educational languapge, for ex-
ample, is the best educational pro-
gram we know of for any home com-
puter.}

When it breaks

One thing about computers—
they're all going to fail, sooner or lat-
er.

Radio Shack has, we think, the
best service setup. Any Radio Shack
store can send your computer to a
regional service center. Usually, it's
returned within a week.

Apple is considered to have good to
excellent service. Apple depends on
dealers as a first line of repair sup-
port, Many dealers are very good at
repairs; other are slow (at §40vhour)
or simply incompetent. But Apple,
too, has regional centers to back up
itz dealers. (If you find a dealer with
really good repair facilities, the sys-
tem can work for you.)

IBM will likely have excellent ser-
vice support, too. As of this writing,
though, the service is unproven,

Texas Instruments has a number
of regional centers. Work is precizse
and priced reasonably. But we've
heard that repair can take two
weeks.

Commodore used to have the
worst service of all, but has im-
proved lately to about the same level
as Texas Instruments,

None of these computers will
prove to be orphans. All the compa-
nies will stand behind them.

There are dozens of other compar-
ison points between these fine ma-
chines, But now, instead of walking
inte a computer store and asking,
"“What have you got? you should be
able to say, "Show me this, this and
that."

Just remember, vou're the one
who'll be using the machine. Like
any other tool, it should fit the job
vou want to do. P

MANUFACTURERS LIST

Amdel Corp. 2420 Emst Omston 51 Suie B Adingion
Hesghis. 1l 50005

Appie Computat inc, 10280 Bandiey Dr., Cupertng, Cald
S5014

Admii I, 1965 Borregan Ave., Sunryvale, Cant. Ba088

Commodors irlernational Lid., 761 Fifth Ave.. King of Prussa,
Pa. 19408

temmahonal Busmess Machews Corp. (8M), Intoermabon
Sysbama Dw, Box 1328, Boca Raton, Fla, 33433

Tandy Comp. (Rado Shack), Compuder Div., Ford Worth. Ten
Te102

Texas Inastraments inc., Consumar Progucts, Box 225012 M-
5 B4, Dallas, Tex, 75265

Yidey inc.. 887 Morthwast Granl Ave Conallia, Ora 37330

The Curtis Affordables!

A NEW collection
of practical, com-
fortable and energy
efficlent homes.
Don't make or break
your plans for a new
home until you have
s@an our hew line ol
affordable homes,
You'll like their looks
.. and price.

YOU COMPLETE IT...
SAVE $1000's!

Curtis prates nal carpe

o ther g cult frar

o ywaur ot a wndaEtion You
I with Curtes materials

You, too, can pin the Curtis family of

AFFORDABLE
FIHANCIHG...TDD'
H No h:n down paymenl'deposil,
® Below markel inleresl rate
8 Land may nol have 1o be
fully paid for
® Firsl installment delayed until
Fall 1882 "
® Long term morlgage money

new homeowners, For full details send
coupon of call today. There's no abli-
galion.

There's a representative near youl
Call Toll Free:

Cmplets 1 Yoursed

Curtis Homes &

i viow) hava desive., We Save the il

Send ma your FAEE Homas Calalog
CUATIS HOMES, DEPT. Pi-1
7201 Fronda Ave. Bo . Minnsapolis, MM 55426
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1755z SPORTS CARS
You Can Byild from Kits

Hlfﬂﬂﬂﬁ‘ M Glant Buyers auidell

NI

wem 192 Pages. 600 P'l'llﬁll!l

For bess than [he price of Bn
prdinary EoMpac] car, you tin
nwn 3 hol-5ipe antique_ Classic
of GT spoms car Glant all-new
1581-82 kit Car Bupers Guida
fvelle over 175 emgifing
raphcas i Cam assenble &b
homa including Porsche. Cobra.
Fanseca. MG. Ferfan, Jaguar,
it Mescedes. T-Bird and mory
DOTENS i W TEVET BB Sie
* Al 1he sodelsSmanslacturers = ie-deplh  arlicies
WI-Spﬂn- Ygw-in mig = Front, Rear and Ml

= Salaly Lock Prevenls
Accidanial Clasing

= Brans Bolsters And
Brass Linsd.

» Hendmads Cusiom
Faaiures,
& Surgical
toml
Bladss.

$3.95

BLACK BELT CASES
N2 8 Cloesd 30.75
N-20 4" Clossd  §1.25]| A0 T5s Handling, Money ] Qrder TOLL-FAEE Bay or Night :l

N-2 8" Clossd 51.50 Bact Guarsnles

WESTBURY SALES CO. DEPT.R-1-PM
173 Maple Avenus, Weatbory, New York 11580

ngl Power ® 40 MPG W5 = Sigpling vis = Elecirics
Al awsiabin, Ky far Momthly, fealures husdraeds of wead kit
Car bargains and new il stahCETEn|s, Lixbeny walue-dcheg
fuges manthly. | Qrder bolh—aimos| svermng does!
wr

14 Day Money Back Guaramise l

CEmew
H

M At Cov Buyers Guide
;ugnésnghmc_ | $10 (el Clasa—LS aaly) i

F3 160 Clms=US ony)
Departiment PMA 2 || G4 iFagsgn—LUS funde)
Wilmington, DE 19889 1 ki riar Manthly §11/year l

lijml . e — ___l

l hdoreay I

I Cily/ Slabt/ i i — l

l # — - l
wsher Charge Visa Engure [ale

Mupster Charge o Visa AFQUREDY
l [B0Q) 3211000, Opecator 665 “I

Operator CANMOT antwar gueshons! Me CODa®
h-----------
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This handsome pair will add a touch of charm to your dining-room table. Made with use ot a
table saw, it Is both an unusual and welcome project for shops withoul lathes.

e e e

Gmtnrptmsofwl preliminary setup were  After 30° setting is made, cut beveled sides.
of blade at 30°. Sur- Mark stock as shown: flip over ahter each
mundlngﬂmmuudlnlr cut for economical use of wood.

L5 .___ﬂ

.= . ROUND EDGES

- — ..--“"-'/
3w foi s} gt Ty
e ES —

SDE
€ REQD,)

should just touch the clrcle's perimeter.

w2t

EHINDEFI! \
RING to}, make second series of culs in the top.

Make these cuts slightly oversize.
158 POPULAR MECHAMNICS

4 HANDY ITEMS FOR YOUR HOME
(Conmmuwed fngm page 67)

cloth. This is particularly important
if you plan to apply a stain.—Ralph
5. Wilkes

Use a miter gauge {not shown) to cut hex-
agonal top from ¥-in. stock. Saw blade

Still using the rip fence (not visible In pho-

3 Sailt shaker and
pepper mill

Traditionally, =alt and pepper shak-
ers have been made on lathes, but
this pair requires only a table or
radial-arm saw. Hardware kits are
available by mail from ecraftsman-
supply houses.

Begin by making the setup shown
in the photograph at far left. Setting
your blade to 30° can be tricky; 1 sug-
gest cutting test pieces to make sure
vou've got the correct angle. Cut the
pieces 1 ® % = 1% in. and arrange
them in a hexagon. If the joints are

Cut a rabbet In the bottom of the 12 sides.
The rabbet at the top has already been cut.
Make the vertical cuts first.

Tnhrmmmmﬂnﬂrnmhtnfm
are shown here. Use rip fence and keep fin-
gers well away from the blade.

Remove test pleces from the preliminary
setup and use the frame as a gluing jig.
Glue sides first, then top and bottom.



Resembling marble, carving board is made
from a synthetic material, Dupont's Corlan,

slightly apen at the outer edpes,
increase blade set toward 31° and
cut another set of test pleces.
When vou've obtained a good fit,
glue up vour test pieces and frame
them as shown in the photograph.
The photas show the main steps in
cutting and assembly. Be careful

ROUTER
OFFSET -
213/18"

I | 2716
\ e
i

g g T MR A T M i
T ek TS e S i B
R N T A e oy R Y g

when you're working with small
pieces on a table saw.

Use the test pieces to measure the
tops and use your hardware to deter-
mine the size holes needed in tops
and bottoms for each piece. A simple
tung-oil finish is the most attractive,
in my opinion.—Frank H, Day

4 Carving board

You can do away with the cumber-
some job of washing carving boards
if you make this beauty out of
Dupont's Corian, new widely used
for countertops in bathrooms and
kitchens. A Corian carving board
makes g handy and unusual Christ-
mas gift.

This synthetic material iz tough
and durable {(see Two Bright Ideas
For Shop-Made Lamps, page 113, Jan.
*80). It doesn't absorb water and it

(Fleaze furn to page 160)

ATERIALS LIST—CARYING-BOARD JiG

Mo.  Gire mnd descripiion {use)

1 Baow T » 8% phywood (filler guidel
1 Fa o« QT @ 16M plywood (filles guede)
1 3 = dly = 16" plywood (hller gueie)
1 Ay = 2% = 2030 plywoid (keeper base|
2 haw atyg = 20%W phywoos (keeper)

2 M ow 1y o« 20% plywood (guide)

2 uox A% w123 plyveood (Keeger]

2 Ba o« 1% = 17 plywood (pusde)

1 3a = 113 = 12% Coran

(V) T MO B Th wiod Borews

2 1% Anged nally

;&L"Iﬂ'ﬂlﬂﬂﬂm?i

After making routing jig according to the
drawing, rout the outer groove ' In. deep.

Add plece C of jig as shown and make a
pass across board, using edge as guide,

Remove the keeper and guide to allow for
easy removal of completed carving board.
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Incredible

UTILITY
QUARTZ
HEATER

Pertect for:
workshop, utility
room, garage,
basement, kitchen,
office, anywhere!

P

Saves money and energy!
Heats people, not air. Gives
comforting heat in minutes.

Create heat instantly! Space-age,
quartz tube converts ordinary heat to
infrared radiant heat. The incredible
Solar Beam Utility QGuartz Heater creates
its own comfort zone even in the coolest
room, You can turn down your thermo-
stat and save money while the Solar
Beam Quartz Heater keeps you cozy and
warm—aeven in the garage. Look at these
features: Heavy-gauge steel construction,
36" length for broad coverage, heat
deflectors for large comfort area, 1400
Watts, 30" snap in-out quartz tube, 3-
foot chain for easy hanging, 8-foot line
cord and plug, no complicated installa-

{1181 :‘;i:

oo

!MT H-wi M-hul
Elurapedh, WJ 07208

Credit card cuslomers call loli-free:
1-800-321-1148 or 1-800-321-1147.

Add §3 50 par heater B¢ shopping & Randiing

tion—plugs into any outlet, on and off Enclosed s § I
pull cord, weight 10 Ibs. Chargemy CIVISA MG Exp Dalg
You must be delighted with your Solar Carg# I
Beam Utility Guartz Heater or we will i)
refund your full purchase price. I
Address — I
Pius §3.50 Caty — —
Sensational $ 49 95 o« Ao
price break! & handting | ** 2 .

BEEMAN- the Leader in Adult Airguns

What makes an ADULT airgun? Extremnely high power,
marksman-grade accuracy, no pumping, no CO2, no
valves, quiet and safe shooting indoors and out—that's
what! Beemman has precision airguns from 590 o $800,
quality accessories, and the world’s finest pellets:

Beeman ; Beeman | Beemun*
Siluer ﬁ H&H i _-

Send for 92-pg Adult Airgun Catalog/Guide, $1.50
or FREE by mentioning code PO1, Add $1 for fast
first class mailing.

BEEMAN INC. 47-P01 Paul Dr., San Rafsel, CA 94903

Beeman
Silver &

4 HANDY ITEMS FOR YOUR HOME
(Continued from page 159)

can stand high temperatures with-
out warping or showing surface
damage. This means you can toss it
in the dishwasher.

Sharp knives will score Corian,
but the scoring doesn't cause deep
grooves or water absorption. For
this reason, it wears less guickly
than wood. Because it does score,
knives are not dulled too quickly.

Corian is widely available at hard-
ware and home-supply centers. It
comes in a number of shades and
patterns resembling marble. Vari-
ous thicknesses are usually avail-
able. If you have trouble finding
Corian, write to Dupont in Wilming-
ton, Del.

Making the routing jig

This project will take longer to
plan than to build. Carefully mea-
sure and plan the jig shown in the
drawing on page 159. I chose a carv-
ing board (11% % 12%in.) that would
fit in my dishwasher. Dimensions
also include the offset of my router,
which is 2% in. You may have to
make adjustments in the dimen-
gions to suit your requirements.

Although you can make the jig
from %-in. serap plywood, cut the
guides carefully. Rough guide edpes
will produce rough groove edges in
vour carving board. Assemble the
Jig as shown in the drawing, and
remember to leave one section of
keeper and guide attached only by
serews, Removing this section al-
lows for easy removal of the finished
board.

Routing the carving board

Usze carbide cutters to rout cuts in
Corian. After routing the perimeter
groove, as shown in the top right
photo on page 159, add insert C, as
shown in the photo below. Rout the
groove in several passes to Yein.
depth.

Next, add piece B as shown in the
next photograph on that page. Re.
peat the steps above. Now switeh C
to the other side and rout another
groove. Then add B and repeat the
steps.

Switching both pieces back to the
right side, add piece A, and then rout
the well to a depth of ¥ in. This may
sound complicated, but you can ar-
range pieces B and C any way you
wish to get several combinations of
center grooves. You can also put the
well in any corner.

After you've finizhed all the rout-
ing, and the board is removed from
the jig, remove rough spots and
sharp edges with medium-grit sand-
paper.—John E. Gaynor
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Read What These Foley
Shop Dwners Say:

+.. likes being indepondent
“f warked in variows indus-
trial jobs for vears, and always
wondered if T conld make
money for someane else, whv f
couldn't da it for mysell. So
after losing myv repalar job, 1
apened my Foley sharpening
sfap in the basement af my
fome. I only had a mininum of
cash to start with, but Foley
Sinanced the balance. My shap
will groxs over $40.000 this
year, and I like the feeling of
running my dwiet shap without
GASWETIAE [0 SOMETHe else.”
William Weacott

“Imoa corsirie-
tion  foreman,
and my wife i5 a nurse’s aide,
Our Foley shop fits in nicely
with our regular jobs, and we
carn extra money, Cur soms
help aut tag, 30 ours is a real
Jamily business.

“1'm siill tog young jo retive,
but when I do I'll have a very
good business built up. Foley
equipment helps us fo do good
work and brings custiomers
back with more jobs on e regy-
far Basiz ... we have a lot of
repeat  business the year
aroied.””

Kosloskl
Sturgks, Michigan 49031
nhm:“ Foley
for his saw
shop
“f worked asx a
carpenter afl my
fife. hur when a back infury
Sorced me to quit I decided 1o
go into sharpening full time,
Pt very proud of my shop and
plad myv chofce wax Foley
equipment ... it is superl, |
made over 348,000 laxt vear,
and this vear it will go more
than 550,000,
Victor Johnson
Linzoln, Nebrasks 68507

This can be one of the most
decisions you ever make
Going into business for yoursell can be the
maost exciting and rewarding decision you're
likely to make in your lifetime.

Owning your own business brings you a
sense of independence. You're the boss, set-
ting your own work hours. Your own effort
builds the business for yourself and your
family. You can achieve great satisfaction
and profits, if you choose and manage vour
business wisely. That's why so many men,
just like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you to gel
started with only a minimom investment, re-
quiring little space and effort for a successful
operation. It lets vou build and expand as
fast, or as slowly as you like. You pocket
most of the money you lake in, because there
are exceptionally high profits with no in-
vestment in merchandise.

If you need only 5200 or 3400 extra income
each month, a sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

As original equipment continues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means more
companies, contraclors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past, they would have replaced them
with new blades or tools. This is where you

can step in with the much needed service of
sharpening saws and practically any kind of
lool,

SEND FOR FREE FACTS TODAY!

This FREE
booklet has
helped
thousands

| Thousands of good men

| have been inspired by this

| fact-filled book into mak-

l ing that first important

- —  step of starting their own

business. [t can be yours just for the asking.
ft covers these important suhfects ., .

& How much money can you ma

s Age, education not a factor

« Mo salling is required — customers bring
their business to

» Lawn mowers and chain saws

. s"r.".,a.n""“i“' opportanities n smai

. es in small towns
and rgungﬂu

A sharpening business provides excellent
-rﬂlrnnlntinnmtl

-:uw Foley helps you start
= No sxperience needed, any age can
succesd

Act today, so0 you can have a

y more secure tomMoITow
Right now, while this is still fresh in your
mind, fill-in the coupon below. We will send
your FREE copy of “"Opportunities m a
Sharpening Business of Your Own'', There
is absolutely no obligation and there are no
franchise fees in starting your Foley Sharpen-
ing Business,

your name and address fo; Foley Manyfociuriag Co,
71X Foley Ruilding, Minncapolis, Minnesoin 55418

CLIP OUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 1-(800}-328-7140,

BOOKLET
This little book

change the

1 B business
lives of thou-
sands of good : NAME
— people, just = ApDDRESS
like you. Just complete the coupon, !
clip it out and mail it to us today. : cITY
Get started now for a brighter,
more prosperous tomorrow! ) STATE ze

has helped i FRE
gives me full details an how | can quickly start my own

AREA CODE________ PHOMNE NO,
-

{Except in Hawaii or Aloska), M-HOUR ANSWERING SERVICE.
. | F------------------

Foley Manufacturing Company

FREE >

B 71 vES, | would like 1o receive complele details
B about how | can easily start a profitaple, Foley-
J eguipped sharpening shop, Please rush mé yout
E booklel, without any cost or obligation, that

Building
, Minn. 55418

 Forey g




§ NEW AGCO TILLER - POWER HOE TILLS

GIVE YOUR GARDEN A

CHRISTMAS PRESENT

DEEP
WEEDS FAST. NO HARD WORK OR PAINFUL

FREE BROCHURE .. Cgll 215-947-BE56

[ ]
I BACKACHE! [ ]
[ | . . \:q':q'r.- . 1
] \ —
g | Worka 8wy, - TILLS DEEF 1
an | pallen Ly
1 | of hsit A ‘%{. i
L ; I
. ! W 1
i WEEDS NARROW
1 ROWS FASTI ]
GASOLINE POWERED - EASY TO USE §
T 15 DAY uoHE'r amﬂmm PERIOD
| i |
[ ] |
| rome :
Streal H
[ ]
Ciry .
State Zip .
-

Tor a e foba A Gy ronaT A Feey

i e L N

ol -
:%:- "'E.El I =
s B = =
e -
= B o
_— = = =
Wit or pihvona Ior FREE S page Canper Guido
Clrmnton irstibute of Technology, 253 Acelade Stw. Room Mrd
Tormnio, Canada MSH 173 1-(816) 577-Tad
Hama

Acfiireen

Send $5.00

WHAT'S HE Dﬂllﬁ!

Making a Concrels
Flower Pol! ... end

S0 CAN YOUI

Rusth 5500 for Book
sbout Aluminum Molds
with prices snd production ftrade secrets
direct from world’s largest mald manufaciurer.

Over 350 designs to select from,

CNCRETE MACHINERY C

% THE IZ'ILIIH{FIETE' CoS

COLUMBUS, OHIO 43229
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PM LOOKS AT

A LOWCOST MITERBOX

he new Stanley Workmaster
Mitre Box offers top quality at
a reaspnable price, a winning com-
bination for woodworkers who
must be able to cut consistently

while a five-sided figure is being cut.

Tough, free-floating plastic guides hold
saw In accurate alignment throughout

Spring-loaded wedge Is pulied back to
disengage the saw guide 8o It can be
swung io new cutting position desired.

accurate miters and right angles.

Constructed of cast aluminum,
the unit comes with a 4x18-in.
backsaw, The vertical travel of this
saw permits cutting a 2x4.

[ tried the box for cutting four-,
five- and six-sided figures and
found the results equal to those ob-
tained with my radial-arm =saw.
The unit has several fine features:
A spring-loaded wedge arrange-
ment for guick, easy angle setting;
an adjustable board stop for repeat
cuts: and a board clamp for holding
the workpiece against the back
plate.

The box costs $56.40 with the
hacksaw, $42.30 without it, from
Stanley Tools, Dept, P1D), Box 1800,
New Britain, Conn. 08050, —H.W.

Adjustable board stop can be quickly set
to obtain multiple, same-length cuts.

A wingnut is turned to clamp the work to
the back plate. The clamp and stop can be
mounted on either end of the miterbox.




PM LOOIKS AT
DREMEL'S CHAIN
SANW SHARPENER

Besides sharpening attachment with
25,000-rpm motor, aluminum-oxide
grinding sione, kit has wrench, gauge,
two spacers, two other grinding stones.

w::-rking with a sharp chain
saw 13 safer and more effi-
cient than using a dull one. You
can maintain the chain guickly
and accurately with the Dremel
Chainsaver. Kit Model 1246 has a
motorized sharpening attach-
ment, three grinding stones, two
spacers and a gauge, It's §39.95 at
art and craft stores, from Dremel
Div., Emerson Electric Co., 4915
21=t St., Racine, Wis. 53402,
—Rosaric Capotosto

Select a stone and adjust It In the tool by
Inserting a spacer, If neadead, depanding
on the tooth dimensions.

When sharpener operates, the gulde
plats rests on the shouider of a tooth.

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

SPLITTER

an: o Hearst Mapasiogs, @ Divdds

mmnsmnr ‘

m mathod of nvumm_n:u;mn
iving resulls you can
fm r friends will
rruu:u.ﬂg useful muscles.
Galr weilg i, if needed, Lose
“pot beliy,” Send your name and
address w&!p @ book~FREE.
CHARLES ATLAS, 49 West 23rd 5t,,
Kew Yook, NY. 10010 Dept. 8N

=, HYDRAULIC JACK REPAIRS
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Print For Profit
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HINTS
FROM READERS

Turnbuckie aids boring
ST - ‘r

You can use a turnbuckle as a
handle for an auger bit or tap.
With a turnbuckle, you can work
in spaces too tight for a carpen-
ter's brace or a conventional tap
holder. When choosing a turn-
buckle, don't get one made of brit-
tle cast metal because it will
break under excessive stress.
—Hilbert Caniello

Tidy trash cans

Save workshop shavings and saw-
dust for use in the bottom 2inches
of vour garbage cans. The wood
absorbs any wetness that seeps
from the trash and it keeps the
area beneath the trash cans
clean.—Bifly Hill

Shopmade rasp

A Az , BET
ALTERNATE BORE WITH .I'M"m B
TOOTH DIRECTION s

34" NO. 8.32
BOLT WITH
WASHER AND NUT
12 REQD.)

14" WIDE

ALUMINUM CHANNEL
FOR SCAEEN OR
STORM WINDOW

Make a rasp by clamping used
hackzaw blades in a serap alumi-
num window channel. The teeth
of the blades should be slightly
exposed. To make the slots for the
blade-holding bolts, bore holes,
then hacksaw waste from the top
of the channel to the holes. Fill
the channel with blades. The rasp
ig  virtually nonclogging and
works well on aluminum.
—ireorge Obradovich
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Convert Your Drill Press Into a
Milling/Drilling Machine

By attaching our Mill Teble to your drill press
you can perform facing, alotting, milling and
drilling operstions on almest any machinable
material, The Mill Table allows precise positive
movement of any workpiece in two directions
relative ta the drill press spindle, just like a full
aize milling machine, Adding our Swivel
Vise - s ahown above - lets vou hold amall
or Tound parts and adds angle machining to
the operations you can perform.
MILL TABLE - 17 x 5.5 work surface, alumi-
num construction, satin anod-
ized finish, 117 lang. travel, 7
eross travel wi 10#, 368.95 +
3,00 5&H
SWIVEL VISE - 3" wide jaws, aluminum con-
struction, sctin gnodized fin-
ish, w T#, %3995 « 2.00
2&H
END MILLS - Four Hute, HS steel, U, %6 & W'
dia. available, any 3 for
$13.95 PFD,
Your satisfaction ls guarantesd. If you are
vol 100% pleased with your purchase, you
may return it for & full refund.
Michigan rescentd pledds Bdd 4% sakes fax
| M.J. LAWRENCE, INC. oepe 20
P.0. BOX 118A, Washington, Michigan 48004

313-TH8-3558 WISA & MASTERCARD ACCEPTED

Build a picnic
table you can
store indoors

-5 Parking a bulky picnic table
L 7 indoors when summar is
i ‘ . over is practically impossibie.
S0 it sits in the yard or on

LAt j ‘\- the pato 12 months of tha
[ /) year. Mol so wilh this unigua
IJ- /demgr Both table and
benches fold scissor-fashion
i{/‘-‘ into an incredibly small
unit wheh maans the whola

thing can be stored in

bl -.« your garage or basement
FOLDED with room to spare. And

it made of redwood, the table will last for
years. To obtain plans and instructions for
building this slowawsy table send 53.85
to Popular Mechanics Plans Service,
Box 1014, New York, N.Y. 10101, 1]

Popular Mechanics = 8 lesfion of Hearsi Magannes. 1
Divimion of THE HEARST CORPORATo0N!

NEXT MONTH IN PM
m Treasure diving with
high-tech underwater gear.
B The 1982 imported cars.

m How to make
kitchen cabinets.

u First report: Driving
Chrysler's convertible.

m Best bets In boats.

SUBSCRIFTION BERVIGE:
upos receipt fram its reader of & complete new or renewsl sb-
ncriplmn grder, uadertake fulillmeil f that crder so aa bs fifs
whild thn ﬂ-rlli-ﬂ'ﬁ{'d!““'ﬂ' o e Fortsl Servies within oz e
Ewelvwr wewka. |
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tar Mechanion, P00 Bex 10064 Des Moipes, [ows S0080,
houbd you hava sny problem with :rlwr sabacription, pleass
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Popular Mechanics

PO, Box 10060, Des Moines. lown 50350

Please afler WEPM
Y ES ' my subscription to
® POPULAR MECHANICS for;

O 1 year $9.97
O 2 years $18.97

Paymentol & is enclosed.
Bill Me

Imitia] Fare
Nama {please prl)
Address
Tiy Tatn Zo

Your first copy will ba on its way b6 you in Su o
twehea waeks. Walch for it!

A publication of the Hearst Corparatian
Charge crders subject to pabiishes's acceptance

{Abowe praces apply in U5 & Possessaons gily. Al othes
countries pdd $8.00 per yearh,

CHANGING ADDRESS?

It you're planning to move, please lal us know at
least aight weeks befiore changing your address
Aftach current address label and fill in your name
and your new address. This will serve 10 insure
prompt sanvica on your subseription.

Sand old Lebal with your naess
and new address fo;

POPULAR MECHANICS
P.0. Box 10064, Dek Waines, lews 50350

NAME

[Plaase print)
MNEW ADDRESS
CITY STATE P CODE




HINTS Uni
_SBper o | TR rps | Unimat <

Iiﬁfl l:ay. it Isdlhltln'n:'; away din ewzlry
office, NOme, and a1l otheér Dol laings, n-
dustries throw tons of 1T away annually, syatem fur “‘E“'
S Y¥a et oot o0 ave it e | | Snow pusher Wood and Plasti

r on't realize ity vatue, an I3

ery wank it kept that way! Mlilians of c
doflars worth go wnclaimed, discarded PUSHE R BOARD, 3/4 x 100 20* STEEL
each year! BRACKET
We pay 55 per Ib. Tfor all of this material STEEL BRACKET 1715 374 5 B
that you collect. Save yours, buy it from 116x 3/ u 87 12 REQ
uimlrhumnlnrmu persong l'ar 2 o %3 | IZREQD.) e
per 1
Our buyer's handbook will detail this §5 PHE|
a b, item plus 1,000 others warth iR -
$1-57.440 per Ib, %_Ama?e price we pa
551242 per 16.) Two of thess {metals
are worth more than Gold! Learn how to;]
find them, buy tor huge profits, and how
Lo ship (we pay shippingl. This is a new

5

Fiaid with huge rl'll-l_:‘Dﬂ'IE potential, ur; ba

dane parl time. Handbook cost is 5§12 "

plus $1 postage and handling. We gladly HANDLE PRECISION
refund book cost £12.00 with 1st ship- oy T B

mant, or within 10 days if dissatisfied,
For Credit Gard Orders only call: 6168-978-4075
Poley's Industrial Salvags Co.

\\.
Dwpl. 1 -
E 1T ad
ks Coreak, M| 40017
= M

woon | LATHE (essic machine)

12 MO Distance between cenlers, B”. Swing-
SHEET. over bed, 3.6°. 8 spindle speeds. 115V

co

{4 REQD.) i 2-speed motor.
413 18 REQD,)

BEVEL Py W -

BOTTOM EDGE

/ Ve 11732 = 1152

172 WO4 x 20
?;*E EE:';P.ET AL SCREW STEEL ANGLE GUMPLETE R
MACHINING |

I built this pusher to move the
snowdrifts that collect on my GEHTEH

Roller Ease!

o [urable — a long
life real brugh
» Rough or smooth

surfaces _ walks and drivewsy. First,Icuta
. ;'“'“t ¢::""5' W'J‘“'E“' b"lﬁ"ﬂﬁ hardwood handle and chamfered
o Broamtick sockel fior cellings the edge, so I could grip it com- : Bl

= B coverage — no spatter, no waste fﬂl’tnbg. Next, 1 cut T%E % 10 ¥ i "ﬂ.,_.‘_

':T.',‘,'{.fj;'?.?,mi,, ko i 2(-in, pusher board, A Y= % 3 X
1" resicents sdd % sates tax 20-in. length of strip steel served ‘__

J.B. WARD & SONS. INC. as a skid on the board. Before . ) . )

170 5th Ave., Hawthore, N.J. 07505 attaching it with serews, I bent g:;tlgil um;g:jn nﬂnﬁl dgﬂm gac;??.:duir;egs
America’s Finest Brushmaker Since 1855 ° , @ri i
whe: stael to. form - 90" angle by slotting, parting- f#land can be swiyv-

sandwiching half of it lengthwise

between two blocks of wood in my eled up to 90°
$w ::.mﬁ- vise, and applying pressure to the e wWOOD WOHK|NG

free half with another wood block

FECEIVER untilit bent to thedesired angle. 1 This version makes your workshop
WIS (DMPETE FECENN TR . secured the pusher board to the complete with circular, lig anld fret saw-
FUST PUBLISHED: ' handle with Y * %-in. stee] | NG, combing, grooving, coving, grind-
s — brackets: two 6-in.-long and two ing and polishing.
S g 9-in.-long brackets. I varied the
G book taes the mtery 0t of (he sophEated technsiogy lengths so their fasteners
o wouldn't enter the handle at the
100 Foow 83y it 15 b0 RavE 3 90 Channel HeCeption System so that same height and weaken it. | pre-
D e et i Yo @1%] | bored nail holer through the
Y sl el D yhuly. 28 3 P 1 5 el board and the erd grain of the
__EW;-E%E e, "~ | | handle, sothe hardwood wouldn't .
v ' 1 3 i b Loy -y
ka4 08 Gl S0 Mo N B gplit when thg nzlt.ls were d_rn en. Basic units codts $375.00, accessories extra.
s, Cal 0ur 24 s, C.O.D. ordr line (306) 8454447 The steel skid is much lighter EMCO-LUX CORPORATION
proi — than a structural angle. Its pro- 3050 Fairwood Ave. = P.O. Box 07824

truding edge acts azs a guide and Cotumis e ol il o)
keeps the pusher at the desired olumbus, Ohio 43207 # 514)

CARBIDE SAW and BANDSAW BLADES 1 bF
I SAVE! Buy direct from manulacturgr IE"':’-EI fﬂr rﬂmﬂ\"ng sn Dw'_.“‘ 1:-
industrial quailty 10° combination tiam Slamer | 1] myg
saw wiin carbide Leelth, $37.50,
O plus 5250 mhipping and handling, . .

Bandsaw tlades from 1/4” o1 * wide Knockout washers

Odd langths al iabia. Please send me a Free calalog and
Write 101 Frea Iaraturs. Sand check Save the round knockout parts on i e uf:ulnr in my ares. u
Panniyhania Saw « B.0. Bar 567 » Lancaster, PA 17603 electrical boxes for use as wash- i B
ers. Their large surface keeps | [ |
MAKE MONEY them from sinking into wood | W . omess o [ |
ing Tockle - Build { v Rads “'he'l'l Fﬂu-rﬂ bDItiﬂg L piﬂfeﬂ- . l
CiTY
together. You ean bore a small i ]
attachment hole to suit the fas- B s ne i
tener.—Stewart R. Sickles

 TT T T T ryr |
R Oy i i e i it JANUARY 1982 167




Bulid this beautiful
Dome Home

and house

Save up to S50% on utilities, sod up 10 B0% on
budiding costs. Beautityd Montarey Domes geodesic
FrDeTyics B extredmily enengy-atficiant, unbabevatly
strong, parthquake resistant, and aasy Lo pvsambla
Mo special 1oola of akills necessary. Our unigue.
pataniad buliding system makes home consinection
& radlity for (ne novice

Monterey Domes pré-cul, color-coded shell pack:
8 slart at Modats up 103 500 $q.

Sand tor our color Catalog & Plan Book — 90 facs-
filled pages of exciting, affordable homes Sales
represantatives Available for all 50 Sixtes

Wirite foday!

r L r 5 3§ 2 73 0 8 1 J |

DO Ruil me your B39 CATALDG & PLAMS
BOOK. Enclassd s Inctucted

Enjoy supar-lmv energy bills
payments

I:llh&-n‘:mlﬂ!’lnl"f AL for an add
I NAME .
ROORESS '
.. EITY. STATE ZIF
ail To: MONTEREY DOMES .

1855 lowa, Dept. A0-1 ﬂ .
Rivgrakcda, Call, $251T7  woswmey oo

Send today for our Mew Free Calsiog of the
most magnificent heirlaom quality antique
reproduttion clocks youcan build,
Tour cholce of Granglather. Grandmoifey, wall. mantle.
05k clocks aad meode Available from plans of eady-
lo-gisemble kits for all lgvels of shill Whih sollg %
nand-matehad hardwobdd o walnud, san, chesop ar Man-
dutas mahogany Impofted pracisios mosements and
chimes. Enlig brass dials phis lonls, Bardwate, Dooks gnd
Metessories You we never seena bner catalog . ou Il newer
Buildl & better clock
{1 Plesse send ma your Free 32 page colsr Catalog
| enchose $1.00 for postage and handiing.

Name
Addrpss.
City/Stale Zip.

Mason & Sallivan Co.

ﬁ.% Dept 1125 0stervilie, MA 02655

Super Magnet Lifts 100 Pnumh

4
s f
m

giaca, o Dn“ﬂln 1 8 pagh, i 4300 Rl 1300

NOVELTIES
TRICKS - JOKES
y CATALOG Things You Reves Kasw Exierad
b,

[ o
et e n__..l..u-rn.-... o il

:-.--I- ‘ﬁ---.---‘

> BUILD %% POWER TOOLS

‘;1‘ MITAL PARTS KITS AT LOW
FACTORY DISCOUNT PRICIS FOR:

Fapdyred v Wrabenca,
i N wkkiag, Elep-s ili Hifrh, o, Fali-heih A b
) o B-By-ttep ] pai

we Graece, Wacheno |liadahsd Ko mechs

hiw, 3-Faer P $4.00 wach pho 3150 far
EEA'!. steing ol pleew weehed, Calmidg incheded. Cr. wend §1.00 M

MR, el Bepr  oeeay, B Chami, M B3RO

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 furniture! Also dollhouses! Projects the

whole family can enjoy.

And best of all — we offer a special and unique service — photocopies of past PM
articles. What's more, we tell you the year the projects were published. It may be as
early as a 1902 glider to a most recent 1981 solar garden shed. You'll have fun just
browsing through the approsimately 900 different plans and projects. You'll find our
GREAT WORKSHOP series listed. Also our SHOP MINI-COURSES. Timely energy-
saving ideas! You'll see it all in our new POPULAR MECHANICS PLANS AND

IDEAS CATALOG. Price $1.00

SEND FOR YOUR CATALOG TODAY!

Send Your Name and Address with Check or Money Order to Popular Mechanics,
Box 1014, Radio City Station, New York, N.Y. 10101
Fopulsr Mechanrs s a publicstion of Hesrst Magesines, & Division of THE HEARET CORPORATION
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S s EED ® _and I'll tell you exactly how to turn it into big money! @

%ﬁ% ®o000000000000000000°
iy = Germany MAIL FREE SAMPLE CERTIFICATE — Get Full Facts

Can order one - H
g How to start your own big profit

Orlan

Poncho

HOME IMPORT BUSINESS

| @:‘-“ A - MY PLAN STARTS YOU FAST...Shows you how to
B A (255 Buy Below Wholesale
' s HEH-HI]HEII..Tum Spare Hours or Full Time into INCOME!

Lock Blade Knife DISCOVER PROFITS OF IMPORT! My Home Mail
Order Imgnon Business Plan guides your evﬂz step ...

$1.34 . it is based totally on my personal success. Shows how

- to deal direct and cut out costly middlemen. . .s0 you

mous World Trader,
-'::uc:-wn Mall Order Ex-
Mallinger c':t 'l'lin:t'irltn
niy a few years 290, pa
ﬁ?f;.?'.ge with less than $100. Tn-ﬂ:ji
my business empire span3 the glob 1
Iyl nelp you succead using my pe
sgnal experience.

mMall coupon for
FREE REPORT."
L.C.D.

START WITH 24,221
PRODUCTS! S

Many you ¢an buy one &t a
time or order In guantity, like
one LCD Watch $9 ppd. or 50
for §7.95. MOPED $266 FOB
or $220. for 200. New govern-

keep all the profits! I do the “hard work" for you. ..
by traveling the world to find dazzling “'first time of-
fered" new imports. The actual sample I will send you
Free is typical of my import discoveries. You can pick
and choose from more than 24,000 products. Dea.'l in
one product or 1000’s. Buy below wholesale.
YOU CAN START IMMEDIATELY. | arrange free
membership in exclusive International Traders organi-
zation . . . instantly puts you in direct contact with
suppliers abroad. I show how to operate anywhere.
Age no barrier. Ideal for spare time husband/wife or
retirement business. My report, "How to Import and
E:r. ort" tells how to do it, No obligation. No salesman
call. Certificate brings your free gift sample import
and everything else.

B.L. Meilingsr,
internationally
pert; President,

15
Metal Detector

ment ruling makes thousands
of imports free of any duty

whatsoever. You deal dirsct $9.75 ™ FREE CATALOGS!
my Internstional Troders way. M | Many Now! Quick Double Profits
Cut ouwt greedy U.S. specialty Ilulﬂ As 2 Member ol International

marchandise middlemen. Real-

ty deal direct. Traders you also get free cata-

logs of specialty merchandise

Field Glasses Rmp E::‘:;:r nm' !r- Beds to order at rock-bottom prices
Pichasios 15 Fes $3.55 £1.28 $12.80 from big U5, warehouse,
Only 118

kg Spiming O /374_2 %aW o o B
v
E;m.‘::“ siso : : ONE SAMPLE IMPORT - FREE <

SEEEB g ®Z B. L. Mellinger/The Meilinger Co. :

ecinic (3= 6100 Variel Ave., Dept. T2251
ﬁg&:ﬂ © Razor (2% Woodland Hills, CA 91367 YIMPFIHTAHT o
AMIFM $3.70 =2send FREE REPORT, “How to |annear hars must i
B2 .‘ llranolrtF ﬂﬁuEﬁﬂt port. E :“ﬂ quality fmuwFr:g .
ual Fr m mport. Every-
FEHSUHAL GUIDANCE! - thlng you sand me is mine to keep ::T;I:“nifmm;t cE:t‘

= without obllgation. Show me how
., -z | can start a profitable home busi-
= Ness of My own.,

| beliave in giving vyou my personal help!
Regularly | meet |.T. Members at reglonal
closed door Seminars across the country.
You will ba invited to thase meetings.

and limited suppl

| hereby agres t?c;
limit my requestf
to one, and onel

’ i -:'-' ONLY, Free sam-§&
1000°s more dazzling products you can buy DIRECT! s Name Z% [ pre Tmacre | oam- i
Walkie Talkie Cigarette Lighter - not previously re-
Golf Balis Beer Steins =% Address quested this Freels
Baseball Glove Rifle Scope = ampie. | am over B
Telescope Phone Aamplifier s City 18 years of age, E
Electric Calculator Movie Camera ,' Initial here g
Sapphire Ring Fishing Rod Mo State Zip ———— _5:_
Spinning Reel Swords o <
Radio w Black Forest Clock ) ";‘;‘.‘. .*.‘; JY "\r .r‘-'fw‘: R R R -ﬁ;i




WOODWORKERS!

This fine Cabinctmaker’s Workbench
is just one of the projects that have |
appeared in the past issues of

The Woodworker's Joumnal.

Whether you're @ novice pr @ weteran wood-
worker, you i enjoy the detailed drawings and in-
stnuctions for building 21l types of practical projects
inchuding Early Amarican ang Contemporary furni-
ture, , clocks, gifts. and much more

In aggition to pians. each issue comtaing shop-
tips, money-making ideas, anfique repair tips and
cabingtmakeng technbquas. |

Subscribe now to the project magarzing | |
that features 70 plans each year. |

: MJE Hmhtllﬂ—ﬂl' t:?m

F 1 -$14 ] rs=~5.?ﬁm
|ﬁmmﬁtmu5mﬁ|

GUARANTEED: A Eull mfund oo Jll unmafed [Ssues
o ot complitaly gabated

I THE wmmnm 5 munm Dept 11 I
P Box 1629, 25 Town Yiew [roe
l Hien; Millard, CT DETTE I
] 6 s —512.00 [ 12 howm—s22 00
I Name I
I Badress I
City Slate fip

Save assembly costs whan you bulld your
rugged work or play machme (in just 6§ — 12
hours) with an easy kit from Carl Heald, Inc.
Choose from 10 bike. 8 tryke models: engines
from 5 to 16 HP Al have Comet forque
converters (ng shifting), full suspension
{smooth nde); tubular steet frames (shrugs off
fough gaingl. Optional electne start, lights for
licensing, other accessories

i NEW SST-1621
e
TRYKE

| shown with
o AC BSOS

Saetmal (e
— (e FREE

sECesaay
Wil Tk pr
Pk o S

— L4

| |

- Carl Heald, Inc. |

‘ Dept PM.12 P 0. Box 1148 | |
Benton Harbor, Ml 43022

Ce 0 n wlge =

~ AMAZING

~X~.. DEMICES 1"

PHASER shockwave and invisde FORCE FIELD generg-
Iors. LASEAS lor waapons, cuflirg., bueming, choud wmng

and ]

HIGH FREQUENCY TESLACOILS and LIGHTHING gen-
erators. TRANSMITTERS and CONTROL devicas for se-
detection, naturs f

DEVICES. SEND $1 for catsiog of plans, kits and compiel-
od ilems 1o

POCKET WORKSHOP
FINEST BRITISH STEEL IMPORT

CACTUSL SIIE &-177)
SCLEMAC™ =only cormbination oo ol I ke with repaceatis pars.
BHARPEME snives. Shoars, 5095005, Moo biades pc

Mangy haok guaranter Ful imsirucbons incheded
Sand chisck or MU0, for 5895 pha 7% cenis postage

EASY TO FLY—INECPEMSIVE TO BUILDN

PLANG and HANDBOON: ord\lh:ﬂﬂ
HELICRAFT
Baltimore, MD 21217

INFORMATION UNLIMITED, INC. w Clemac, 148-09 Beech Ave,
P.0. Box 716, ept. M8 o RN
Amberst, N, H. 03031 L Pl - I.Y. By ol % 3 aiea 1o A

BUILD A JET HELICOFTER

m;qmru-x. !rI iﬁuts'.-:. qu:hllr.l!mh

32 Tood Lot G cosl "2U5" now

1lrmis|l. Gl eost VIDE™ miw ‘1IF
Save lven Mie Bolh Sats now g
Twe UM Sets JLimited Tima) g

Money Back Gusamies kid V7 o shpping
Teias groers. 3dd 5% . Expos sders aod M
US SIRPLUS CENTER, Dapt 502

Fro Campen Sen sndpin Tosas PE2S

110 VOLT A.C. GENERATORS
50 cycles. 3000 watts. WT 27 pounds, 57 & WX FanDed
Arresr Bam C3 o pickup Oparales, TV AN power 10008
O 17,008 i servics, This & our 3150 year, Guaraniead
€ monihs. S189.00. Ow X1200-watt negds no
Baltery. Spacial price S170.00. Add 5750 far postage &
handling, per und. Send for our ee calalog.
VIRDEN PERMA-BILT Box 7160 PM
2821 Maya, Amarillo, TX T8109
Phone: BDE/352-2781

BHIIIIIIIHG
TOOL

HOW! Brand yout ovwn nams per-
manenily on woosd
and beather hand-
crafts! Simpie 1o
use. Long lasiing
U L approwed slec-
tric handie. Brands full name. Gusraniesd

CRAFTMARK PRODUCTS, INC.

P.0. Bax 6308- PMi Marietta, GA 30085

it
\ || Fu-.-ulr l.lh '\.l.l' Fons Vull naiets

ah s Lag (O ey

A&

NEW! Beat
=aven when already stuck —
with Instant-0On™ Tire Chain
Conversion Kit, (Patent 1981}
® Now chaing can ba put on in under 1 mirgte =
withoud jacking o mowing vehicie!

& Connects inner circumderential chain from front of
tire . . . then unigué loggle device tighlens chaing as
never bedore. Comvert 14° 15" or 16” tire chaing far

moce salety, loss chain wear, (T T Guiside 17
unbelievable roadatility and | 2 \\m_sf;
traction - 524 95 ISA PP AR
Pynna Residerts 33 6% Saies e e I

Tax, Quiside 1S4 3 postage

= yam INSTANT-ON, INC,

PO Box 231 Bengalem, Pa 19020
Frea Brochure

% Inside

_ll T
et
1 -_— f

Big upportunilres  Big
profits ~ E@en  gunckly
Funl g pan pome Learn
al hewma s sasy Do
rzal  joba ANl Tools
—Materials Supplisd
L Siae of b —=
Appd, lor Yeterans, Send
Marme amd  addeess For
FREE ook

o Lintte Falls, N_). 07424

TOU LLARM

Sl Hoiw
FREL BOOK

C hing instrtote, Dept, 1
Chw '|r|_ i Ab Mame Stedy rbedk

GAS SAVER PATENTED

Mew low=cost water vapor injector YAPOR-
JET® increases mibeage, horsepower, IE;erfur
mance, and reduces engine knock, 51995 +
shipping.

or purchase or information. contact
Flu ressive Energy Corp., 3148 5. York,
glewood, CO 8010 or call TOLL FREE

| ﬂﬂﬂ 52158624 (in Colo. 303-762-1383)
LT

POPULAR MECHAMNICS

3000 WATT SAVONIUS WINDMILL SYSTEM

Bhi] o AV, WiNERELL SVETEW verm prs.
Fin pads wnd pararets uf o 300 WATTS of vatabie
IRy’ i W FOMOE. TS COMdges’ Openaies

GLENVALE PRODUCTS, Dapl. VH,
Box 358 Station D,
Toromio, ONT MEP 318

New plans m& by lulﬂl
g defails on b
(¥ Go Cartl NEW weldsd ﬁu Clﬂ

“trame kils! FREE coupans|
AUSH *3 for plans &
Gianl Catalogue to:
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“the complete woodworking system’, Why? Because

MNow you can own the woodworking tools you need to
turn ocut precise, top-quality projects. And you don't need
a large workshop area, because Shopsmith's space-stingy
MARK WV uses no more space than a bicycle!

Over a quarter-million American woodworkers have
discoverad the joys of woodworking the Shopsmith way
— while becoming better woodworkers in the process

You see a man' s work is only as good as his tools. And
Shopsmith builds in the precision and quality you need to
add the professional touches 1o your woodworking
projects. In other words, you don't have to be a master
craftsman lo create impressive projects, But with patience.
practice and a MARK V. you'll be hard-pressed to tell
the difference

You'll Save Moneay . . . We call the Shopsmith MARK

this extremely versatile 1ool gives you the five basic
wioodworking functions — sawing, drilling, horizon-
tal boring lathe turning and sanding

And all five functions are
powered by one rugged, vanable-

Shopsmith Inc 1981

Send for your FREE fact
kit and find out why...

the Shopsmith MARKYV is
the tool tostart with...
the system you grow with.,

speed motor. THat means you save money because it costs
you lots less than five individual power tools. You also
save a roomiul of space!

But that's just the beginning The Shopsmith system lets
you add on quality accessories when you're ready, such as,
molding, shaping, routing, dadoing, mortising, and more.

Use the MARK V to create custom hardwood furniture at
half the price of retail, do household repairs, add a tool
shed, or craft special toys for your children .. . the list is
endless. You could even build your own house with it!

We can only begin to tell you the entire story
with this ad. But we'll be happy to send you
additional information about Shopsmith and
the incredible MARK V. So fill in and mail the
coupon below. t's FREE so do o right away!

Shopsmith inc.
The Home Wiorkshop Company

50 Center Drrve
Yandalka O 45377

!

\ UYES # Please sand my FREE Information K on the

Shopsmith MARK Y, including 1he booklal “Whal bo look for
when buying power 100ls7, PLUS all the details an now |
can use tha MARK W in my home for 30 days at ng risk,
Also enter my name for a FREE one-year subscriplion ta
HANDS ON', the woodworking magazine | understand
this indormation is FREE and | am undar no obligation

J

Name
Address
City
e State Zip
“ Mail to; Shopsmith, Inc.
Y The Home Workshop Company

750 Center Drive
Vandaha Ohia 45377

Dept. 352P




MODULAR COMPONENT KIT!

This #ll Armerican rosdster i:ﬂl'l'rllj_p
smsembled on s own frame.

components and geti |n the 40 rrl:'.l',.
rangs.
'. 00 for full color literature or
I:!E W or assembly manual.

BLAKELY AUTD WDRKE
IR4AE Fulten Burass Brinceton, Wi S4888
Pumree 381 I = JEEY

'1'\1" 1 f"rl i Ewc
erid e
LT LEY

iing) B IATELGR i .-,r,..h.a-.. "
Bailion Coutte 1"!lr' LSl T
Al gy e w4 gehums migres
CHMECK BOE AMD RETUSN THIE &D [
FON FREE CATRLOG AND SAMPLE LTLEON

At Last 8 Now Amaringly Simple
OAS TURBINK

JET ENGINE
lli- HI'IUI-IIE m ﬂr“l!h
l-lul e l.l:‘.

-ﬂ-a--ul;m moabylow, ¥ wnd |
pl arbti §lmoeia . ake lathe with miiling

S oot S S i G
geoet Ly - Rl

EAVOY SEIENTIFIC

38 WP, deal
Iﬂ;rhl weiantifie T

GREAT SAUSAGE RECIPES

smd
SMEHAKEH
177-6 Milllary Road Buttalo, MY, 14207

FLANE A% [ETIRUCTION POl

FACTORY DIRECT

» Comiination Melric and Inch

= Yam A 3y Deives, Drop Forges?

= Cirama Plated and Rusl Prool

Sand 510 mnd £2 50 Postage and

40 PC, RATCHET SET

Handlirg Ta
AMALOG TOOL CO.
1284 E 58 St Dopt.o
- m [ — Brooklyn MY, 11234

T4 POPULAR MECHANICS

AMERICAS 7 BEST

BUYS

Cranges nom Mﬂlﬂﬂﬂ

m-m

BELT SANDER
Praciion hasvy duly Sended in-
cludes a 4 = 38" sanding bell
Usas 173 hp or larger molor
V-pulbey drive Snd Mul- pUrpose
dm-wm Diac sancer access-

51700 addl, Mitre gauge,

!‘.‘!.!Iﬂ:ddl 18 .sm

Doss the ot of §150 undt. Tubular L.
slonl bed raily, SCraw aClon tas
H0Chk Use ahy 5108 moldd 47 igce

l.':uF =] ls.'n‘ ?I?I:l-:lw 'BT- 75 Fﬁdﬁ “I*-hf.::ur
DELUNE MEAYY DUTY LATHE

fob HI:"I'DIT
I i A Bl il WEE
3 i‘:l:‘Ml 4
4 FOOT wooD LATHE || LONG BED woOD LATHE JOINTER-PLANER

vergin ol the deluxe hedvy
duty lathe has ball bearing live
canied i lal ook and exira heavy
40 be

& 5 337 Cast irgn and stesl, pro-
Cimian giound sdusiable tables
Fiwr mmnp.ijms. Bewely Culs o
'9 /8" depih Fence adjusts from O

m e ¥ Siesl wfived and Susl
Qudrds Use any motor Precugon

Double shislded, lubrncalea for uip

bail  Delring  indusirel  model

m ran lacey 379,50

HigH SPEED | 5ol of
TURANIMG CHMISELS | Sat of B

1.511.00
£29.00

$15T0 acdi 19104
lob lactory mu

Giﬁ

Many uses such as pressing bear-
mgs o shais, controllsd banding
and realing, Has a 4 poaition anmvil
ngd machengd rack and penon
ditve. Cast wron camel back frama
lor rigidity and strengih. 3%~ depih

of et 37 [bs. '“ 95
'

7 HORIZOMTAL
VERTICAL

METAL

CUTTING

BANDSAW

Line amy sizs mspdor.

A warlical bandasaw and horzontsl
cul-oil machins with aubomatic
shut-aft. Casl iron body, ball Bear-
ing Blade guides, worm gaar reduc-
lign, adjusiabla tension spring 3
Spebads YWk afand and Dlade 9 x

e TI7 s ‘am.m

Lob. Tactory.
These power tools have no chrome, smbossed nameplsles
or gy olher wsaless sxiras but they dg tha same job &3
toals costng 2 b 3 tmes Uhe price! And ther pariormance
has bean proven inhe shops of edally millang of profess-
Ienals and BaTI0US Emaleun.

Don't be misled by AMT S low priced, Thess Bre Guility
tools. They ate lull scals, full spesd and aller bop perfarm-
ance and precision Thare are good reasons why we aro
abla 10 offer Such vaiwes. Ham i3 Row we dioy

Engineersd lor simplicity: Aler years of engwnearnng
fphnaments, virtusily ali [ha friily fawe boen plimmaled m
order D Bave you money Faster machining: Specially
designed suldmalic Mmbchining squipmeni culs oot h
culting producton lime. Shodad parts: Crdinary Mrﬁ!
WArE dRmE replace cuslom parls for enoremoius ARG

Volume: Our own Foundry, oUr hyge mass
produchion fadlines anad our IGMge Buying
powsr—all Reep codls down Direct
= You pockel he savings Bul we sfil
CFler our Dwd ferrific guaranises’
POWER SAW: Gur 11 arbor Baw COMEs Com-
o pletaly sssembled with Qround cast foh
' lable, salety guard, splitler and mibie Qusge

Lo.b. Tactony.

In addhbion you ged a free set of cabine! Base plans that
shiow you how, with one sheet of 347 ps . ¥Ou can
Correar! this 33w 1080 3 ioor model wilh 3 big 27" 2 247 lop
Cabinst rip tence only 37 50 additional And you can uss
yoms e Sdw To Cul Owl The cabonel Dase’

BRAMD MEW .ELECTFIIC MOTOR

Devalops & Tull 1 kg, 1T iba. Lo.b echory.
{puhchassd saparately §54 55! 589 50

AMT OFFERS TWO GUARANTEES:

OUR 15-DAY MONEY DACK GLIARANTEE
Try any ol fhese power looks and compasa It with 8y
simalar macheg al any proce I8 fof satiched retern 1 for
phompl no Questions asked refund' We pay tha refurn
shippeng Charges

10 YEAR LIMITED WARRANTY

rl o parts of These AMT power bools (esoeg mator
whit wrlc:‘;rjwu i IH'.'IH.M“ b it PTIEE
INOpeTative By MeaBoA within -0 years alter purchime
date will e repaired or regdaced by the factory with no
charge 1o (he purchaser othsr than postage

AMERICAN MACHINE & TOOL CO., 4ATH AND SPRING 5TS5., ROYERSFORD, PENMSYLVAMIA 159488

° = = = BUY DIRECT.

. USE THIS HANDY ORDER COUPON TODAY == =m =m =
Amaricen Hl:hhll Tool Co. Depl.  PM12

. Fourth & Spring Sis, Aoyersiond, Pa. 19468

| & Pease sand me [he wnits cheched Paymant in tutl enclosed § ______ or 35 deposi sach
ikm encloged. Balance C OO0 Imus! be hully satisfied or will neturn wnit withan 10 days o
] Tull retund. Ko queshions asked
I O & ot arbor saw, 352 50 0O Long bed wood lethe, §54.00 O Honroniak-vetical metsl
' g Standard fip !u-u; “Hl]rm O Face plate, §4.50 cuthng banmndses, S300 00
Long cabinet rip fance T Fiansls b [T General Eleciiic Malors
I g :F btmnq;::::l 1250 ‘""'E’;I UI; ::; E £4% SOrwith Giher ibem)
1 sander 554 55 (purchased sepasately)
i ZDnmcunw:r werseeit $47 00 O Seof & 12900
I O Minre gawge for sander, §3.50 O Joanber-planer. $63.30 wigil our Aoyerstord faciony Show-
3 O 12" swing, & kbathe, §57 75 O Bail boaring spindie, $1570 r&mﬁ Lnépmsur-}- ln-:! pnfa;n
O Delune ball bearing laihe $79 50 presa & nng Sts From B to
I O Face piste, 2 50 6 a Hmhlu;ul. :Iﬁl*'!!:!': tour o weskdiyl atd 9 1o 12 on Sal
I mame
| ADDRess

CiTY

STATE 2P
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SEMND FOR DUR
ILLUSTRATED DISCOUNT TOOL CATALOG

Shop at Home
and Save

Fast Service
82 Pages

Coanlel, Devcon, Damond, Dse

. £200
tom, Dramnal, En

Inm-. Ganarel, Mol Siufl, Iinbermatic/ie, Jarmec, Kas
foopiany e jek S tmone: audy, Vs
Horthwest Poascha. Flaslrucl, Sandvik, Shet-

line, Swmnson, Triumph, Wahl, £-Acto.
l?=".!1!.TT‘|Ir 5 CORNER,

IHG.

DERT M q._”nr, M4 0TS

High-Cost Inflatable Boats!
MAKE TOP MONEY IN

Why pay $600, 10 $1000, or even more for
an infiatable boat?

Sea Eagles pack small, last for years and
cost $110. — $540

Canpes, dinghies and molormount boals
lor fishing. fiver runnng. camping and

STAINED GLASS

Lears 5l hame n o DA leme naed 180
'ﬁ, e v of Sianes Glass om age 18 4000 Our pro
| @ram nCludes tomiletely WuSinaeg eeeoas . sl
f] piolasnong ioais wisrealing proecry. and mgim
Eeprpihing nesces I0 BIB pow 05 il Sy 10 T
i) Py D A DT (ol PR 01 B BuSed aking

DL in
b PN G | ShaOEs. WAnOTwE, iviny. S Caichers and thi re
wlaahion o1 puigur REred A pears. Fiv sfcemgton gend §n O8] o
AEGINA CAREERS, LTD., Dapd PME 17
HE Mg Slvasl Raresd Liks Pt Shinog $00T]

SeaEaglel shown: = 0'7 x4'6" » 31 b

Hrdrtlu'i: I.ug Sﬂhi"ll'.'-r

19-1/2 rons wplifting force
Faut selitting cychr [ 10-sec.]
Splits loge up to 147 long

5 hp BRIGES gos engins
Powerlul T-itoge hyll. pomp
Datent cortvod wolve returns
ta repiArnl gutematically

BRAND NTW 1-.

5?39 20 1.

w gl wood for your own use, split logs
for profit, sorm meoey on rentals, Bed
from Frmut guoiity comgonents.
& ~gyiD-TouR-0wi. Sove  Moneyl Top
Cain e Sotfily comperendy of lowedl prices, Ses owr
Srmmgn  cutalog. 100's of other iems, BIG SAVINGS!

CATALOG

SURPLUS CENTER IEZTIFR';:
POOL TABLES "6

h gualily *Protessional atyling
-i. i constiustion slow cos
wHitn For ngrEcial Fems available
sPians inciwde drswingi, sdlinesti
iemplaies, Informalion brochure, B2
Plans for B pall refurm model 555

Plana fod B deep pockel madel isna Pa redidanr

Plinl for BOER -ncdul: gi i A dde
Eirnmn K par e il ) |-1---

TI‘-'I-I RAFT, Dapt E Elrlrrl1a1 Evim, Pa_ 16505

» Holds 4 adults »3 hp capacity » Coats 5220
Write for our FREE brochure: Sea Eagle,
Dept. PMIB, St James, NY 11780

Or phone:
516-724-8500, 8:30 AM to 430 PM EST,

] - — -T N
=l =l Tkl

Satellite TV
e WET:inn I jus! sell information!
'||'|I'F- Manufacture Hardwara!
Mﬁ mmhﬂﬂmm
g sottermre I Isl:::.tl I-mnm msr
24how C.0.D. Hotiine 'SPACEGDAST
(05 T-Te0D

oo n.i--u..-:lu—-l_n.:nm

Now this dream can be You don't have to be a

a reality for you with a = _ building contractor.

Lincoln Logs "STACK N BUILD™ : We supply everything you

Log Home Package, - heed from the beautiful logs them-
You build it yourself . . and you donthawe  selves, to all the hardware down to the very last nail.

Your don't need 3 lot of fincy tools. Just whar's
probably in your ool box already and a power saw

You do need your own two hands . . and 3
little help from a good Iriend & abways nice.

If you ever wanted 1o build vour own home, then
it's time for you to make your move to Lincoln Logs.

to be an architect. We supply all blueprints, plans
and easy-lo-follow instructions

You don' have to be a structural engineer,
Ouer Jog homes are designed and engineered for
quick, easy construction in as litle as 3 weeks

You don't have to be 2 designer, but it helps to
kniw what you want. Lincoln Logs will even assemble
a-cusiom log home package based on your interior Send just §5 for your complete Log Home
o exterbor configuration AT NO EXTRA COST Planning Kit to:

I CHESTNUT ROAD,
CHESTERTOWN, N.Y. 12817

BUY DIREC ..-.hlj SavE

weale = Corpulate

PUMPS o..

B Mravy duty ball Basring pump. Al ll'lhl ru!t
proot Type KB, taintssy shall. Use b HP or
larger. | MP 1,200 GPH 60" high or 3,000
. PH 75 well. 5,200 GPH max. 1%" in
S 1" out. Bell or direct drive, 521, 95
: ru P won'l rust of clog. Bronre bear-
nnwm | in; “-.M 11595

|CATALOG FOR 50¢

i
| 50¢ REFUNDED FIRST ORDER 1
!Jam packed Pull colr woodwore: 5 manual aed
catdieg inclydes wongiied yenaaning A reteeshing ingirugtang |
| veneess. lumeae toy prans paets caee uphelstery Suppies
Ilul:nﬂur: plamd bosid losis moldings & more® Send SO0 Mow'
BOB MORGAN WOOD, DEPT.PE
L _ 1123 Sardstown Rd., Louisville, Ky. 40204

WEDCO MPO. INC., Depl. M-12
940 West Brpacway. Jackson. WY, 83001/

—l—m—
REMOVES VOCAL FROM MOST STEFIED ﬂJbCﬂ
The Thompaon Yocal ENminatar xan actsl
hFh‘llll'-I*Ilht.H‘v wiealial Irom & slandas
L L

Fantastic
muscle

pumping
mathodl

Hame Brand Tools ot Low Diecount Prices
NOW! 1881 Catalog featuring professional
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SOTZ GARAGE SHOP HEATER

= PROCUCES MORE HEAT THAN 2 GR 3
HiGH PRICED STOVES

= TREMEMNDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH
LESS WOOD

= BURNS VERY LONG WITHOUT ADDING

WooD
* ENGINEERED TO PREVENT DRUM
BURN OUT
* TESTED TO UL STANDARDS
= EASILY HEAT YOUR BIG FARM BUILDING

FPECIRCATIONS

=Healing Capocilty. B2000 BIU/N botiom dum
2RO BTU/. coules drum,

sConsruciion: Docr, ool frame. Mes cobar, deal
condrol nbernol droft channed of 13 ga. vheel Bgs, /BN
seal finges. lolch, ocatch of 3/ n Heat ruts ond
bt Top Drury Connegior flonges. pipe ossemily, 4
rpstang Drackaty, ryts and bolts

G uan b 1ysar e ol 10 yeor against haiie

=L feting Concucted Dy RLF. Geasix, Engindges

PRICE:

DELIVERED  FACTORY
TOYOURDOOR  PICK-UP

Bottom .. ... ...§$38.98 .. . $3495

Top .. ..$20.98.........517.95

VISA AN MASTERC ARD RUSH ORDERS
CALL HOO-321-9892

(INSIDE QHIO CALL 1-216-236-5021)

of SEND CHECK OR MONEY CRODER...
Sory, no CODs

OUR 25th YEAR

FREE info. obout B5-GAL HEATER (SHOWN),
water, drying wood, fireploce-to-
woodstove, 15-30 gd. kits also avallabie.

bottom kit
i'uc:tmr

¥34.95

Before you spend 3500 1o 3600 ona
wood heater, fry tha Sotz Heater Kit for
under 560..at our fskc If (within one year)
you don't ogree it out performs any wood
heater monay can buy, of (within 10
years) if the kit cracks, warps, of burns up,
wyour money wil be refunded, including
shipping charges.

Kit converts a 85 gallon drum {not
supplled) Into a high copacity wood
burmer, Features karge TR4" square door
opening. cam-lock door catch, and
spark-proof design. Patented internal
draft chonned, draft contral, and airfight
design allow confrolled, efficlent heat.
while limiting metal temperatures of
barrel o prevent burnup,

Use of droft controd allows you ho heat
large or small areags. Basement instollation
haats your entine home, Great for your
garoge, workshop, of cabin Top drum
squeeares &0O% mora BTUs from haat
nomally lest up the chimney. Heavy steel
kit bolts together quick and easy,

Thousands in use by U35 Ay, Navy,
Depts of Nat Rescurces, Agriculture,
Federal. state and local government
CgencEs,

Solz Comporation, 13443 Statlon Rd., Columbila Station OH 44028

Sphis
exsens e THE BOSS
LOG SPLITTER!
with & WHITE'S ELECTROMIC Only §49.95 pius 55 0 & h for
e MINERALMETAL DETECTOR - Had.pl]h\h cone. o §85 95
instruments delect wwalry, coing raady-lo-a1iach 1 hub of
:ﬂl-: athige ﬂluﬂu and s Mr Mimbal Sedec ﬁ:ﬁ[wmwcHﬂf FDLDEFAIL{E t;: e ||g’nl:srmg;|fwfcﬂf wabitle . Pa —
kvl wrhiode wnjoy. bhocely sand B% sales las Fres info—send stamped
froem 2580, by U6, Patents, 1-800/547-8811 PAZ S8l addessed anvalope  Good Products,
WHITE'S ELECTRONICS, INC. 1011 Pleasani Yallgy Rd., Swewt Home, OR 97308 Route 3 Box 88-A P, Wulriown, Pa, 19530

uei T e

ENDS WOOD EH.I'ITIHG DRUDGERY
New low cost COMPACT MODEL with trailer type wheels
and hitch coupler for farmers, camps, | collsgers.
10 ton ram. 2 cycles per min., spijts »
logs ¥5" & 18°_ Alsp awali-
abie fgr B™ wheets for
trunk Lransport,

For detaits write:

Pigua Engintering, loc.. Degl. P, Box 605 Pigua, ©. 45356

FULL- SIZE FURNITURE PLAN

ROLL-TOP
DESK

Just like the one Grandfather had, Authen-

tic double padestal desk 30" deap, 52" wide,
30" high. Roil-Top Unit adds 14" to height,
Both single curve and double curve full-
size profiles included. You'll love making
it. You'll love using 1. Adds luxurious decor
to any room. A woodworker's dalight!
Plan #1398 {Double Pedestal Desk) $9.00
Plan #140 (Roll-Top Unit) .......5$9.00
Complete Desk Plans .. .$18.00

RUPTURE AGONY

QE:WP&EARS

n you slip into a genuine
Brooks irsce! Your ruptare
weill be held wa_!r yot gently.

A

night and day at work or ot play
Send for eur free booklel
BROOKS APFLIANCE CO.
TI0 Htate B, Marshall, M1 49068

%, GAS TD ELECTRIC —

2 Buidh Ticlure duplicales the chadm
: m;mmnuwnm
it any migniis jas
lnﬂpr?mw-dm
off-at-dawn phodo control,
Tture, Buites, Setaded insiructons,
The "RELITE Wt s dvarlable in
i 115 woits and 12 wofts Ask
for the “RELITE Wt ab your

Incal hardware shone or wite

for moee infoermation.

Dty wng wimier mperes oy Lo | N 138-£504

Your -::.'h-:;- I-:r|;-1-.; 5 ystems, lnd.

IMedicars
Fays BlFi)

Catalog—*2°°

Owver 170 ditferent jull-size professional furniture plans.
Early American, English, Mediterranean, Spanish,
Danish Modem. Chairs, Hulches, Cradles, Bads, Tablas,
scores morel Your remittance refunded with first order.
Send loday, No woodworking shop is complate without i,

FURNITURE DESIGNS, Depl. PD-12
1425 Sherman Ave., Evanston, Il 80201

POPULAR MECHANICS

1009 Chiartes Ave . Dapl 45« 51 Paul, M, 55104
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Catalog |

The Worid's Largest | .
Seller 0f Vacuum £ A
Cleaners By Direct '
Mail Offers For The
First Time A
“UFREE" Cnmprehenswu Eatalug
Featuring the latest advancements
in XTENDEDLIFE Professional
¥Vacuum Cleaners and Shampooers.
Used by Businesses, Industry and
Homes throughout the world. o
Not available in retail stores. o re
Buy Direct From The Manufacturer
Money Back Guarantee On Every Product
Mora Than 1 Million Customers
—-----------
SEND FREE CATALDG TO: PH7=150

on tat 1o ece 800-535-8810

ORECK Corporation
100 Plantation Rd., New Orleans, LA T0123

e

# 500N
Guarts
Pendutum

$8.

I Crupniity

%‘AJHTZ OSCTLLATION OF 4.194304 MHZ
RES RELIABILITY AS WELL AS

ACCURACY. RE POSTS FIT W”
MALS - LONG POSTS UP TO %" - FULLY
WARRANTED | YEAR, PENDULLM
LENGTHS AVAILABLE FROM 87 to 167,

75810
to M @ POG—35 to 40 @ $6.50
ﬂ"uncuquum'

P X 431
ufmm“ “:A#M Eoﬁt'r BOO-X28-0208
MIMMESOTA WATB-ONDERS DHLY — B00-303-5534
INCLIRIES-INFORMATION — m:nm '

AIRCRAFT KITS

Complete Detaled Plans

s, - -
=

- TYPES

s T FLIGHT PRO,

Dept & & PO Bow 5528 & nousion, Texas TR

CUT HOT WATER
COSTUP TO 1/2

Install # yowrself on gas heater. Set 24 hour Gas-
mmmmmmmmmumn

202 AdSLN.,
Minneapolis, MN 55401,

LELEN

DENTAL MECHANIC

SECURITY M TIE

Lenri mi Tebigr, Gn feoF apEre dlme. G0 make
Crowns, PMlatse, Bricgeswork, sic. Denpial  Me-
rhankes are smplnysd by Dhenllats, Destsl Lsbs.
rabsries. oF ogea vour ewn aig. fall or apare
iz, FLULL EQUIFMEST OF TOOLS AND MA.
TERIALS INCLLIED WITH COURSE. lLaw .
ithon., Ksay Terma. Wikl for FILEE BN shoul
Ehiba Eaféer Uhil s ol slfected by obibama o

THE MecCARRIE SCHOOLS M. T-LOS-N5

T3 M, THE 5L, Depl. PMINT Phile, Pa YHOT

TO BEL A

BRASS ER RAILS

Fur ‘l"?:.l_r Hnrml

GREAT ELECTR M
™ l IDEAS BOOK!

mﬂﬂlm (=1 ]

I

'I-HW'-II'-I- FARTE GADGE TS & IDFA ITEME UNAYAILABLE IN
HPCRER DN CATALOGE AMYWHREREF B guiss groe o swery S ng!
B IEHTE o ity i’ Fah pbiceid b o Sopy! I

I':!.EI:'I'FH:INPE-E
F'Il-l'nbur'\ v, 1290 I
--— PR RSH OARS G e

Save up o Hﬂi

Birﬂllns In manee, QIFGra, Jut, JArdware, ingusing
mig  eic A must for hablyishs | eonservabionists,
mechanics, handymen, opddoorsmen Sand $1 for great,
g Catakog (deduct B9 drpm Grsh gader of 310 or more)
AIRBORME SALES £0. Since 1325
B501 Steier v Depr PMBE2

Pl B 2727, Copvwr ity CA 20230

GO INTO EUSEHESﬁ WITHOUT
SPENDING YOUR OWN MONEY

You are advised: vanous ways 10 enler bus-
nass; the field you should enter; whal you need
to know to start; about record keeping, taves, in-
surance; hirw 10 do it ail on the other man's maney.
A sample contract for starting business is incug-
ed. Ta run your own business bings a sense of
independence, alkows you 1o adjust to inflation and
gives you a chance 1o L& yOUF Own initiative 1o
reach your goals. §7.95, prepaid. Send check of
maney order to: JoDor, Box 6020, Cedar Park,
Tu. 78713, I not satisfied, return in 10 days for
rafund.

TUNE YOUR GUITAR

Like A Professional

Fain
b

This nerm rivenbme (o pdeal bl evers gusiamsi
doe of prolresgonal R pRecisaen el feeds
*1ar! HUNERG & anan Jp ol Chnp snto s bt
then adjus) the arnge When e propet mtch
w peachid, ke ||-.r|r'p||'!|‘|mj‘ rerd wibTates
Jush o piss me That' |deal i
Wards uf gl Tides
Wl instFzmesis o it
same piich

$9.95 plus 51,

ihlmnu ahdd |1.1|H||-|r|u
Monem back jnawranier

ED SALE, Studlo 57TA, Grand Island, Fla. 12738

SHEET METAL WORKE

MULTI-PURPOSE
& SHEAR
® PRESS BRAKE

& SLIP ROLL !
ALL FUNCTIONS
OPERATE SIMULTANECLUSL
il Ha-wl'mmc 31, 1081 & recalve
Spec'ﬂ FREE SHEAR-NOTCHER
Sand lor your FREE literature &
Sheet Malalworker Bulletin

PACIFIC OMNE CORPORATION
410 W. Pacific Coasl Hwy. Suite K201
Mewport Beach, CA 82883 (714) 845-5062

L P FOR PEDALPOWER®
nE OWNERS  soccint
Bmooth Simri™ 4982
e MAdd-on = wpoed control
wliminates sguesring lever and tire
1 wessl, Eany Twist Orip theottls
- ~ Glwes raverss bogl
For ail glectie bike npeds

“ -'I‘ cal: 800-847-1304
(T PRLMER IHDUSTRIES, BOX TOTBD
e ENDICOTT, WY 11760

that

N
WOODEN

59 Chan Miail
Tr.':}.-' Kits- i

{8 wnek dalivesy)

___________ !I e 1% Clase Matl
Em BuiILTu.n W i Cn AT

T e Cur)

FREE 1982
DISCOUNT SURPLUS
ELECTROMICS CATALDG
Wa Dfter
v Compadar Perlpharmls « Audhg Bdulgriedl
& Sples Produciy ] harpeatis Batterian
Much Such Mars!

Ehpm s Chwen i
el ...-...*-._IL., -:ﬂ
ramid e egtw RS HEEQE
HGLE GO Es  psa e 11 a8 e - J7 B
ru.lmtirxu-ll W T i
B Mg pig. Shappery Chaegas, £ 0D Fa resstenis i
F% i, tan St chiach o sty e b
Codonisl Mesonry § Supply Co.
RO K, Bas TP Hasseai, PA 17030
e g o TP FAT-SAT ATBO
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CLASSIFIED ADVERTISEMENTS

Rate: $5.25 per word payabile in advance each insertion. Minimurm insertion len words. Bold face capitalized words—$1.00 per word additional (First
word sal in Bold Face al no extra charge, Zip Code Free.) The next available issue o place an adverlisamant in Amarica’s No, 1 Classified Saction is
MARCH. The closing I8 JANUARY 5th,

Send remiltance payable and order io Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 Wesl 57th Strest, New York, New York
10018, Plaass indicate Heading under which ad is to appear. As 8 consumsr sarvice and in cooperation with our mail-order advertisers who use post
office box addresses for their conventence In handling your order, Popular Mechanics maintains a register of such mail-order advertisers contalning

their complate names and sireet addresses.

Advertisers using P.O. Box number must fumish complete name and street addresa for our records.
To avold delay In the publication of your ad, pleass send descriplive materials with your requesl

AUTOMOBILES

MIDGET CARS

AUTOMOSILE RE-TUMING FOR MAXIITED ECONC-
Y. Simplifed incraass MPQ 50+ % DETAILS
FAEE! Tachnesding, au 121818, Norol, VA Zi502
Tulaphons (804) 485-2033 {recording).

BECAET 200 MPG Carburstor Pevealed! MPG-FM 152
Box 2133, Sandusiy, OH 84870

BUILD “THE BUG"™ Your own personal Sporis cr
Mumwmﬂ-mumlemm
make corgtruction as smpls s possible. Pholocopy of articin
wvallable &8 il appesred 1 Popular Mechanics past mssuss
Avraitabie for 3225 Send ondes W Popular Mechanics, Box
1014, Dapt. PMCT1, Radio Ciy Sia., MNew Yok, MUY, 10101

PESTALL DNEBEL in car, PU. AV lor unded $1,000. Get 30
MPG, Owrooked scurce US desels. 5507, 6 oyinden
Thousands chsipos than Pemine, Dautz or Murphy, Send Sei
Agdresssd Slamped Ervvelops lof traa Irlo. Disssd, Degt., Box
TECES, Wialla Walla, Wik GRGED.

SAVE QABOUNEN Bypass poliulon dovices - - nadly,
rvpraitly| Posco (GB-1), LaGmanperie, NY 12540

PROPANE-METHANE-MATURAL GAS Conversions.
CARS-TRUCKS-Buid Yowsel!, THOUBANDS SATISRED
WWWEM KPM, Remsen, NY
¥

MIOH-MILEAGE COMMUTER CARS - ELECTRICS -
100MPG HYBRIDS - EXOTIC VAMS - SUBMARINES - HOY-

mwwmnﬂﬂ Sond $1.00 for catalog
Cuincy-Lynn, Box 280618, Phoants, Arzons BS088

URED CAR Biywy Guids. Free inlormation. Devid
Publdcations, 210 Edwaros, Pitatusgh, PA 15209

PATENTED gas saver thal works. Fusel savings prowed n
corgay lests. CGovermmeot conified laboeatory, Easy instal
Isfon, $1285 M Mion's Ememrises PO Box 3124,
Houston, Tesas 77001

FREE FACTUAL REPOAT - "BUILD YOUR OWN PROY-
EN 200 MPG CARBURETORT™ Writs: Rissaarch-PhiAN, Box
184, Antioch, Tennsssse 37013

1009—1844 FORD PARTS! 80-page catslog of naw pans
for your oid Fords. §3.00. Specialived Auto Parts, PO, Box
MMT“TFH1 Sarving The Reston: Snos

mmwwwm‘
Minags Doournanisd. Compisie “How-To"' Secreta. Informa-
tion, §1.00 (Aefundabis). Morents, P1, 1434 Argonne Brvd.,
Winglon-Sakem, MC 37107

FOUND: 200 MPG Carbunetor, Documented avidencs. How
o repon, $1.00, Satisfaction Guarantssd, Waalthtmes, 1100
Basverion Ao, Sults PR, Knaaville, TH 37919

WANTED: Companisa thal Sall & Rsbuild Calatytic Con-
vaniorns: Persons who Diatill Methans!. Oscar (313) 484-0300
Asnpiame,

CHEAP AUTOMOBILE snd Hawting Fuel from sasily bulll
$40 Soler S8 Homenaking Guide, $1.00. Sunpower, 5133
Fairhill, Phisdeiphis, Pa. 18120-3185

AUTO SUPPLIES & EQUIPMENT

DMAITAL LOCK, Four Dgit Combination Activaies 12 Yoll
Ralay 1o Conlrol Ignition and Other Devices. §19.95. Limded
Cusntity. Elsciroraz Brokers, 547 £ Gaddes Cress Mo,
Limieton, S0 80122, 303 -34S0

BROKEN Beits, Bad Waterpump, Laaky Hosss Fraeze
Piugs. SAVE Your Truck Engire From Chver Heats 'With BOT
FUBE, information. Hol Fise, Box 315, Paston, IL 0957 (Ph-
ITTATR-AD0E)

MCAEASE WPG, Perormance, Engire Lile. $20. Guamnan-
\eod. Fres details for SASE ke Box 457, Corona CA
9T

PARTS: Ay Jeop and hick pans Spae Pams A
Equipmant Co. P.O. Bow 751, Laxingion, Wantucky 40501
C7Ed

NEW Book — 200 MPG Catureiom, $10. Monsybacy

Guarariss. Free Inlormation. A4S, Aouts 1, Hilchoook,
Sauth Dakots 57348
ALTERMATOR Generasor Book. Details:

Hedelund Engineerng, T505 Barkentine, Laa Vegas, Nevada
. aF ]
WIFER BLADE SHARPENER. Lastime Ousraniss, 55.00.

STATE Products, Deparimant W, P.O. Box 542 Bathpags,
e Yok 11714

SAVE: “Auto Restoraton Tips & Techreques,” Ilustrated,

BPACE AGE TECHMOLOGYT.F E. Rasin Enging Coafing.
ONE TIME Engina Traasmeet. Last 50,000 Milss — Reduces
Waar — Friction — Operating Temparsture — Increasss Gas
Milsage, Sahslaction Guaranied, Send E36.65 Enengy
Fesourcs Progucts, AeZ, Box 385, Ala, Fla, 13920

COMPLETE Auiomative Shoppng by Mail — Save Hall —
Mo Qbligabon Quoiations — Maor Manulachaer, (Mot avail-
able in lahe). Countrywide Marveting, Depl. B, Box 1498,
Calctwell, idahg E3605

GASOUNE FROM FIREWOOD Wih Hydrogenation Equip-
met, Detaiied) Fopee? 5200, INCREABE MPG, Easly Pro-
parsd Oclane Boosters. Unssded Formulss, Intructons
§5 00, Unied Reassrch, Box 164, Youngstown, NY 14174

SHOWMOBILES

BUPER MILEAGE CARBURETORE! A special report S0,
FoadRunner Publcations, Raymondvile, TX 8580

HOW TO BUY & 0000 USED CAR. Protessional, sy to
Toliow Sep By Siep guide. §10.85. Shammek Preas. P 0. Bax
TREPM, Alamo, Cal. B4507

END WINTER DAIVIMG WORRY FOREVER! inswt
0a™ Tirg Chasin Comvaniion KA Lok for our ad on Page 170,
Fres Brochore, PO Box 231, Bensalem, Pa 19000

ELECTRIC COMYERBION PLANS, PARTE. Engnesred,
Maximired Foriprmance. Economical Details
Free. 3E, Box 10409-CE. San Disgo, CA 92118

END OPIION TESTS and PHOTOORAPHS svery Bom in
i COkFTIN @vory Month. Alss in-capth armces and ressarch.
m*n—nmmm.mmwﬁn.

CAR WONT START? OME CAR JUMPER STARTER|
?Hﬂmm:wlﬂ.hﬂl.&m.

O BULL —STOP FUEL COMSUMPTION gain § 1o 8 MPG
oty—8 o 10 Ingtructors for Veouum Gauge
incladed, phus 15 minutes of your lime s sl that's needed.
e o i
1151

ULTRAMISTI - Fantastic Wadsr injachorn - Simple. bnaxpen-
shvw - Pigrm 35 - Aviek, Box 52024, Rocidord, Ihnois 81125

178 POPULAR MECHANICS

MAKE YOUR OWM SNOWRMOBILE. Propsder driven by &
Contingriad  arcralt ., [rivms ower snow and a8
Becomes & "sall comtained” trailler In 15 min, whan necessary
o tranapont snowmobie gver dry highways. Buy a photocopy
of artichr 83 it appeared = PO, tor $1.25 Send ondens i

Fopular Mechanica, Dept. PMIC! 1, Bax 1014, Flads City 5ta,
Mow Yok, MY 10101
MOTORCYCLES, BICYCLES,
MOTORSCOOTERS A II.IHI..III

PARTS, Accasaorea fol all molorcycles, Discound Prices.
Catslog §2.00. EUROBIKE, RD2, PWY, Ouys Mils, PA
TE2T

MOPED & MOTORSCOOTERS — Fepair Manuals, —
Parts & Accassoriss. Mopeds, 5651 MayTield Pel, Lypndihurst,
Ohicy 44134

GO-KARTE, Mul-Bikes, Kis Engines. Discount Cataiog
$1.00. Lorence, Damalle, llmok 61832

BOTORBIKE 35 mph Details $5,00. Returc Available, Box
168, Sharpea, FL 32958

100+ PAGE IARTE & PAATE CATALDG plus track drec-
Tory - §3.00. GEM Products, Depl PUM., #8851, Charkes, Carol
Stream, Mnoa 60187

00 KANT, MIMLBINE, MOTORBIKE PARTE. Tiea
Chaches, Molors and Complets Cana and Mini-Bives ol Dis-
count Prices. 3% Hp. motors $55. 5 Mp. $123. Send lor Ca-
miog. Northern Mydraulics, Degt. PM-MB, FO. Box 1221,
Bumwpyille, Mn. 55337

—__MANO GLIDING, AVIATION

O'WN your own plane and FLY FREE. it can De done. Wiike
fo feie infonmason. GREAT AMERICAN FLYERS, P.O. Bax
2026E. Downey, Ch 0042

mwwmm Simpliied con-

moloreycle engine.  informations 53,00 Fully

mmwmmmﬂmm 5. Rame-
Napsrville, Ouobec, Caneda JOL 2LO

DESIOM Buthd Aimpdanes, Hang Cliders, Smplified Publics-
tuans, Beockure 20¢. MeCoy Alrcrall, 12820 5. Figuenca, Loa
Angeies, CA BOOET

FREE information: Dozens powersd uitrslights, Enclose
stamped srveiope: Box M, Salda, CA 5368

SPACE, ROCKETS A ASTROMAUTS

ANTIGRAVITY Propuison Dewice. Fres Brochuee! RDA,
Box 873N, Conoomd, NC 28025

SPACE Shuttle Coior

LAUNCH (Scenic or

ClogalDayMaght: 8= 10, $5.00; 11x14, 5800 SPECIAL
8= 10 Packages, Chisce of; any [J), $12.00; any (&), $75.00.
PosptageHanding, §51.50. Shutte Pholos, Box 7589,

Triugvilia, Fiocida 27TB)

GRAVITY Uke Propulsion. Mechanical Action Reaction
Dwtailed Flans 520,00, Howard, PM 1, Foster, KY

ANl

BOOMERAMNGS —INCREDNBLE RETURNI You can do i
Encitng! Crdar your Fres catalog today, Boomersngian, 308
P, Monroo, Louisiena 71201

HOVERCRAFT

AERO-CAR Amarirg Hovercrafl bulll sasily with ordinary
fools. Lawnmowss enging power. CArries one man plus, Hov-
ors, e forward, bacieard, v Landrsncemier
Complele construction plars and brochure, §8.94 Asm-
Proyocts, Box §118PM, Clinton, New Jersey 08804,

HOYERCRAFT Plan Al Sizes, Catalog 57,000 Unhismal
Fowproraf, Bax 2081, Cordowa, lllinols 51242

BARTLETT FLYING SAUCER Comphsin Plars And Supply
Sources 5500, Write: Herd Bament, PO Box 158-M,
Sitverdale, Wh B8353

NEDVA ¥ Hirmoralt Kil-infommation 58 Meobeng, Tems
Haiite, IN ATEH

CB-RADID, TV & HAM EQUIPMENT
LIMEAR PLAMS, pafs, other guutlu Frea cataiog,
“Skipper”, Box 130-81, Parndise, CA G50G

POLICE Scannera, Crystals, Amennas, CBa, Rader Dwiec-
iors, HPR, Box 16234, Derver, GO BOZ18

LINEARS - Sand Siamp jor Details - MATCO Electronics,
Box 316C, Caollec, Ml 49601

BATELLITE TELEVISION Recesvs Owar 100 Channais.
;‘III Indormaton. Satelife Television, Box TETA, LaYergna,
ann. 37088

SHOATWAVYE AADIO LISTENERS COURSE. Dotmia . ..
Malnt, Wagle Gr.-A, Chardevoin, Mctigen 46720

BEARCAT Scanneds. Diecourted. CAYSTALE E2.78.
RADICSALES, 3482 Oukland, Oshiosh, Wis 54001

ELECTROMICS

MECHAMICALLY IMCLINED MNDIVIDUALS! Agsembie
Electronc Davices in Yaur Home. Kncwiodge or Exporiencs
not nscesany. Gl Stared in Epars Time, Tum your Soare of
Fult Terna ints Cash. Mo imvesiment — Wids for Free Deisils;
ELECTROMIC OEVELOPMENT LAB, BOX 15800,
PIMELLAS PARK, FL 13585

GOVERMMENT Suwplus recsivers, fransmiien, snoopes-
m:. parts. Calplog 25¢. Meahna, Mabent, Mass
1

PROTECT YOUR PATVACY! Your phona May Be tapped
Your premises May Ba . Wlmnuml shows how 10 Deect




ELECTRONICS
Conilmed from

BIO-FEEDBACK arnl Emation Montor, Emsy 1o build. Plana
§1.00. Bart, 608 Daviington, Camegle, Ph 15106

ETERED, CASSETTE T. ETC.

FRESIDENT ASSASBINATED! “Mannedy Fresidency™ —
Yalushis, Hiskrical CasseDe Taps. Mai $5.00. Tower,
Crmiiri, MO 20T54-0213

GOLDEN Age Radic — Gompiows Taped Shows. Box
25718:M, Portiand, Oregan 07225

CAMPERS AND TRAILER
KITS-PLANS

m-mmwwu.wmmwn
DNCE @ wass bowier who wisihes In camy & 175-pius everage.
Feveals marry tpssscrste Thehibon. |nohakbe dvatbgs 20
&0 pins. §10.00, Tanker, AL 1, Box 100-C, Hampsbesd, NC
28443

D850 99.5% PURE SOLVENTH Ful &0I—Only
$10.00H—SOLOTECH RESEARCH, Boa B4-DPM, Moing,
inois 51285

: DOOS AND KENNELS

INSULATED DOG HOUSE PLAM, Floor sides out for sesy
claaming, Root |5 waler procl Fmtﬂn:wnfphnulw
in P.WL avadable for 506, Sand rder (o Popular Mechanics
Dept. PMC11, Box 1014, Radis Cty Stn, New York, &Y.
10104

TAG-ALONG, A Singte Swivel Wheel Trader Especially
Dasigrvrd Fior Molornames, Guspension Parts Using 13" Car
Whea! Aveilntie From Auto Wrecking Yam, Proio Type
Prawgd o Aliciha Higlvwiry, Plars — 510,00, Frank Konola,
2008 Argyie St Bulte, Montarna 58701

BOATS, OUTROARDS, TRAILERS &
KITS

ELECTRICAL SUPPLIES

POWER LOCK- Stop urmwanted use of slactrical aquipment
and phones, Al Home. Shop, Business, Otfice; Tools, Appi-
mnces. T.V., SRereos, Typewriters. Recorders, Hairdryers, et
Emmmwmﬂm Bend 5794 w: Jadec, 111 E.

Maket 5. Darvibe, FA 17821

BATTERIES, GEMERATORS

BOATKITS - PLANS - PATTERME . FRAMEPACSE -

Mgkor Sailers - F-EIUL!H Choth - Fipgans: - Foam- C-Fliax -
CATALOGS $2.00 - “incluces Fl!l Mgiwrials Brochure -
Harcware - Fasterings - = Gl -
Ele.” -im-mrzunmnwm - - -
Ptywood - Epoxy'\Wood Setumation Techmigue - 586.00).
CLARKCRAFT - 16-P Agqua Lare, Tonawanda, NY 14150

SENTAY Ganerators With/ Wilout engina, Big discount, &J
Erfarprises, Box 65Q, Oshiosh, Wl 54802

EMGINES, MOTORS, MAGNETS

BMALL ENGINES - For Traciors. Mowars, Mmi-Biles, Dis-
cour Pricas Catalog $1.00. Faciory Branch, 440 E. Prospect,
Jaexson, Mich. £0003

EMGINES {0 13 h.p. lor Mowecs, Tiles, Hobby pans. Repair
Marsals. Tremendous Seangs. Fast, Dependabla. Bustrabed
Price Cataing $1.00. Ashiand Small Engines. Ashiand, Mo
BSOI0

BECRETS of TUNMEL Boal design - Exciing Research
Ragulty - RACE Tesind Design Marual - Plans. FREE |nige-
MEDON FBCUAGE - AMOMARTS HESearch, LMpL FM-1, Boa
30532, Cambrdga, Owtaria MIH 451

AYAK-CAMOES-PLANS-KITS-PATTERNS- Larmge se-
wolion in libergiess-phwood-CATALOG $1.00 (with Boat
buliders Guide - K200 - Clarkoraft - 163 Agualane,
Tongwanda, MY 14150

CAMOES - Strip Mathod - Home Construction, 167, 17,

Wood Beaoty, Fibsegless Mainbecanos. Plans 5700, B
chure 502. Cancea Bax 1552, Lewinghon, NG 27202

REWIRE Car Altesriabir for 110 AT Plans kor 34.00. Swantt,
Bow 5B, Tusvike, Fonda 32750

£1470.00 The Revoubonary Wankel Gas En-n]
mowing parks, 4 hp 514000 Complate. Saad 11.
bgua.mmbmmumEngm.mmm San
Diego, CA S2118

EVINAUDE 1981 Bargans _ . . afl sizes . . . Scoll MeCulach
parts .. . §1_ handliing . . . Electra Marine, 510 kerrick Fioad,
Lynbrogk, New York 11583

BOAT KITS - 27 raderable models - POWER and SAlL -

48-page
log. Luger, Dept. C-82, 3800 West Highway 13, Bumsille,
Minnesots. 55337 §12-800-3000

FIBERGLASS - RESING - Foams - choth - aposses - mat -
#ic. Fuctory prices - CATALDGUE $1.00 - [Booi "COM-
PFLETE FIBERGLASENG™ 3500) - Clrkoah, 18P
Agualans, Tonawanda, WY 14150

TOOLS FOR SALE

FREE Tool Calalog— Hoosier Disributing. 3008 Sample.
South Band, Indiana 46518

NQ CLEAN-UP SPRAY GUN-E45.B5 & 52.00; ph, PPW,
Ipe., 244 Hamline Ave. 5., 5t Padl, MM 55105, 8124690
4394

AOCKWELL end MAKITA THICKNESS PLAMERS AND
BANDEAWS ® Low Low Proes, Catelogs §1.00 sach
Proshop 312-822-3603,

ROUTER Shaper Cutbers 34" Bore 10, $10.00 Prepaid,
Cataiog. SUR-TOOL, 1825 Miwaukes, Chicago, Minos
0647

OUTBCARD MOTOR Do-h-Yoursell Sorvics Maruals nd
Parts Catiiog. Send $8.95, Specty Motor. Aqua Marine Selas
{Snce 1963, Ban 403, Granite City, llinols E2040

CAMPING EQUIPMENT & TENTS

FREE Catplog. Everything lor camping. Campmor, Box
0TH. Bogota. Naw Jersey 07803

ATHLETIC AND BODY BUILDING
COURSES

FITHERS MNewalather, Dept. 400, PO 185, Wasteon Speings,
IL BOSSE. Inroductary Copy $1.00.

WUMG-FU Free Ltergture, Mclisa, Bow 1755, Degt PM-
B2-A, Honoiuhy, Hivenii #6808

SUPER PERFOAMAMNCE TRANIMG WEAK AREAS IN
YOUR GAME? Amarng braskthrough in home apoets tran-
ing. FREE proflle ondy bom: Andross, P.O. Box 848,
Champlain, MY 120158—0843

SPORTING G0ODS AND EQUIPMIENT

BEST Mail Order Retsl Prices On Your Sporiing Good
Heads. Marme Brards Write: L.&. Enterprises, 2533 Sullbran,
5t Louls, M0 83107

MACHINERY, TOOLS & SUPPLIES

& METAL Cuting Lathe $60.50. Tawg, 15048 Proctor,
Industry, CA §1746

2 HP. Verical MilingDriing Machine §1.085.00. Wfo.
$1.00. Biar, Box 160, Temarca, It 62888

REPAIRA Parte v chainsaes, |mwrmowars and smad
engines combing fop quality and low prices. Shop ools. Guar-
anteed. Free Calwiog, For special desfar information also give
lom fy. and compary name. Recair Pans, Depl. 0803, Box
10308, Ema, FA 1B515

BANDSAW BLADES, Carbie Tipped Saws, Any Sizs,
Frae itersiure. King Gaw, 6541 Tidewaler Drive. Morioh,
Wirgmia 23508

LATHES - Unimad - Manmal - Shsring - Machame:. Catakog
$1.00, Bhop Supphes 51.00. Campbell, 21000 Sedma Aoed,
Springlaid, Ohio 45505

1400 Catalogs Listed and Descrbed. Sources ior Every-
thing Imaginabie. §4.00, Masiedog, Box A7S-B. Faidax, CA
G

STEEL. Aluminum, Brass — Shest — Bar — Tube, Shop
Suppies, Plans. Write: CE|, Box 1524, Knoundile. IL 61448

COMPELTE LINE of high quality, low-priced CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INBTRU-
MENTE AND TOOLS, TOOL STEEL. PORTABLE ELEC-
TRIC-AND AIR-TOOLE, HAND TOOLS AND MUCH MORE.
Mosl hema delivered iree, Sand §3.00 tor 320 pags 1083 cat-
maog. retundable with ficst order, KBC TOOLE, P.O. Box 343,
Ganeling Heights, Michigen 48073

LATHE Top Wood Tuming Duplicstor, Lmersture,
Dhuglicatorg, P.O. Box B35, Tampa, Florida X3874-8315,

BLUEPRINTS & Constructior Maruats For 127 Swirg, 4'

Meta? Lathe, 1500, Surface Grinder, $10.00,
arbcal bdil, 510,00, Cesignmanter, P, 0, Box 5851, Kingspor,
TH 3783

CARBIDE TIFPED BLADES—BANDSAW BLADES, Di-
recd From Manutacturer, Free Literaiurs, Box 587, Lancaster,
PA 17803

SMALL FOUNDRY Furmnaces, Supplies. Frea Hertune.
Pyramid Products, 3738 South Tth Avenos, Prosnis;, Arzona
B5041

RUN 3 Phass Motors on Single Phase. No Powsr Loss.
Compssta Plans — $10.00. Triphase, PO Box 182
‘Warramafe, Winos 60555

BUY Equipmeant af the same LOW FPrica as targs indusirial
jplanis. Wribe for FREE Industnal Catalog lor Homa Crafsman.
Tumiboay, 36-PC Lstchworth S5t., Bulfalo, NY 14213

BUFFING & POLISHING

REFIMISH af Metlals: Hard-To-Find, Buffs, Compounds,
Buffing Motors. Catalog $1.00 (Refundable). Eastwond, T20
Lancaster, Box 524-PW1, Berwyn, Pennsylvars 19312

BLACKSMITH & FOUNDRY
SUPPLIES

FORGES: gan, coad — hammers — iongs — amvils — el
banctes—all biacksmith supples. Catalog §1. (redunded first
orded]. Mankel Biacksmith Shop. TE36  Canmonsburg,
Cannonsbung. M| 48317,

ENERQY BAVING

SHIVER MO MORE. . . . Forabia INFRARED neaters. Bet-
T than Quartz, UNBREAKABLE. Warmth & Camion for pan-
rips. per hour, Fres Liergbors, P71, 6584 Ruch Foed,
Bethisnam, PA 18017

SLASH cutragecus Fuel 08 prices. Proven stepa - Savinge
10 &%, Frea Dotaits: Wirter Hill Publications, 304 Winter &,
(P#i-1]) Brockton, Mass, Q2402

A BAR-B-QUE BREAKTHROUGH! Meeds Mo Elecincity,
Fortabie, Re-usable. "Guarenieed” o work n ol

METHANE, HYDROGEM, FUEL CELLS, WIND SOLAR,
Enigry tme heat and power, Send for Energy Encyciopedie,
Complews list of Mig, on most Sounces of Energy, plus Catakg
of Plarg and Bodloy with Elsciric and Propans Wekices. Send
$5.00 to: Enegy Secvice, 14a Hughey Ave., Masta MH.
(060,

FREE Energyl Controwersial Survival Pubdications, Thres
Dozsn—Eleciricity, Gas, Gasoline, Gung, sic. Caislog §1.
Corsumettonica, Dvawer 537, Alamopords, NM BEI10

BILLE WILL SKYROCKET with damsguiation of naturel gas|
“T2 Ways 0 Seve Natural Gas®, Sand $2.00 - Energy Severs,
Boy S4288-PU, Tulse, OH 74155

LITE SAVER- Lengthens bulb ie 100 bres Sawes on
anergy consumpbion. B Year Waranty. $3.00. Send For Frea
Details Today. Lorg, PO, Box 3458, Redding, CA BE0MBE

NEW SHOWER HEAD, Save TO' on bt witar. Fras bro-
chura. Cade Inc., Box 426-Fi41, Parsons, TH 38343

BUMLITE SOLAR CELLE 4" rated 45 volt 2 amps each
$8.00. e B55.D0. Silite, P.0. Bas BI0EL, Canbarlins, Mish.
48015

SAVE thousands on enargy. Ensy methods. S3.00. Real
inkp, Box 2803 Springheld, YA 22152

LITE-SBAYER - Apvohtionary imaention, 8 years Warranty.
FREE Dwiaiis. Send Stamp. Mary Lou Assccinles, PM, Bax
1035, Socmarville, Ml DBATE

AIRTHGHT Woodsiove or insar plans B, Gave Hundereds.
Provan design. Brochure §1.00. B.A. Woodsewer, Box 802,
Gion Burride. bd. 210670862

SAVE 50% ard mone of your charcoal
costs, Serd sslfl-addressad, stamped srvelope and 52,00 -
CHAR-MIBER, ADM, Box 132A, Corlsie, PA 17013

SAVE wWater Heat—'YWrite: P-W Aqua Sales, 11852 Coven
Ad, Philadalphes, Pa. 15754

BAVE MONEY SHOWERING! BEVENTY PERCENT EN-
ERGY BAYINOS WITH UNMIGUE BRASS SHOWER HEAD.
Send $6.85 Jopa Sales, Four Jaffrey Foad, Canlon MA
od0a

SOLAR & ALTERNATE ENERQY

COMPLETE 882 BOLAR HEATING PRODUCTS CATALDG

EVERYTHING for ACTIVE mnd PASEIVE solur heeting.
includirg Kahwall's Sun-Lis® Glazing and Tharmal Siorsge
Syalermna, plus diflicuddo-lingd snamgy savers. Oeder all
materials irom one exper source. BA pages, 15 sactions
$5.00. ppa. visd cur Peted stom. SOLAR COMPOMEMTE
CORPORATION, Dopt. M, P.0. Box 237, Manchestar, NH
03108

WIND Odomeder K4l Bon 339, RR 1, Poraga, PA 15848,
Deimila? SASE,

(Continued on next page)
JAnNUARY 1982

179




BAVE on Heatlng Bills with thix Porabis Imssior Solar Heat-
o, You can bulld or pennies. Plans Tell How. $5.00. Balas.
2300 Cabvert Street, Virginia Beach, Vieginia 23451

mmm&umm

OVER 78 PATTERME| Eroy Probtable Wooden Gifa,
Toya, Housshold Accesscries. PLUS “Shop Secrets”’. Only
$6.00. Accants (P-12), Box 252, Darvers, MA 01823

RIPSTRATE SAVES FINGERB. Mounts 0n Saw Fence,
Guides Work Straight, No Mands Near Blade, Ho Kickbachs,
Sraignter Cuts, Free Brochure. Fipstrate, 3 Fiher Hil,
Fazwillam, MNH, 03447

Iw of Elsctrcty'| Simple Construction! Compact! T
wummwmmu , Toromn, Orari,
9

MAKE TOVE- Flans- Hanwood Wheeis, Parts- Calakg
$1.00. Cheery Troa Tops, Mills Road, St Clwrewlls, Ohio
4GS0

EHERGY INTEGRATION — Baok on Aloohol, b

MIMWHMEww
2. AEnSy, P.0. Bow 707, Leander, Tanas TBS41

SMOMELESS WASTE OL STOVE WT. — Informaton
§1.00. P.D. Box 4355, Fochssler, NY 146110055

WINDMILL ROTOR SYSTEM 5 FL Duameter L

CATALDO OF WORNBENCH COMPOMENTE 3 sata ol
pans §1 refundable itaska Trading Cao., PO, Box 26367,
Minrmapclis, MY 55426

FINE CABINET PLYWOOD Cuf mzas - Full shiskts. Many

spackes and thicknesses. Frap Catalog! Plywood Depot, Bos
BAT, Gayiord, MN 55334

Drnvings &nd Instructions. Send 51565 To: MWRS, PO Box
2843, Kolomma, . 8002

VACILSTACK CHIMMEY CAPS ELIMINATES WiND
INDUCED DOWHDORAFT, KEEPS DUT DERAIS, ANTMALS,
SHOW. ICP, Ban 1264-PM1. Aftleboro Falg, MA 02783

UMFINESHED picture frame moukding, Fachory clossou,
50 distount. 200 styvles. Wite: Japs, 126-FF Sevengh Nonh,
Hopkins, MN 55343

FREE GUIDE to Beautiful Wipe: On Wood inshing. Genaral
Firishes, Bon T4351F, Milsa.boss, Wi SX214

SAVE £25,000 Buiding Your Houss. Detalled Reporn: Send
B Relurdabis to: Comsumes Associatea, Box 13257-F,
Pirishuagh, PA 15243

“BUILDIMG 'WITH MATURAL STOME" Boowel— Tech:
mques & Projects— 32, Sonshouse. B1012, Sweel, idaho
E38T0

PLASTICS
cmouummmmlm color For casl

Dept, S04, Box 381 Woodsiock, I, SO0GE

PLASTIC LAMIMNATES. How 0 work with! Ygu Gan turm gt
elagant finished products jusl by using hand of power iodls.
Resutacy kichen counteriops. Correct courtaiop bulbibias.
Shows. you Wminaling thcks you Should kmow about. Phaobo-
copy of PM arbicles. Price §1.80. Send order o Popular
Machanics, Dept. PMC 11, Box 1014, Radio City 5a., Mew
York, WY, 10101

, ganerale
Woodaiow, mm Plans. Calmiog
8500 US. To: Steam Powsr Productm, AL 2. Box 2958,
Wiryresvila, NG 28TBE

FABULDUS Solar Gasde Saves 51,000 Mol Waker | |
Swrprige Froo Bonus .. 3500 . Lenny Kachadoorsign,
PO, Bax BM, Fockellg Coatar, BLY. 11871

HYDRAOGEM FUEL! Compilete Eiectrolyzar and Auto Con-
version Plans, Pius mlommaton on Gale Storage end Geaner-
ating Hydrogen Free. Compleis Package: 510.00. RDA, Box
873, Contoed, NG 28025

500 Ways To Save Enargy - Send 52 .00 0 Erergy, 81154
River R Junciion City. OF 87448

UMITED ETATES Pabenwd Solar Collector Plang, You
Buid, Send $5.00 To: 1 Drow, E250 El Cajon Biwd | Suite
10I-E0E, San Disgo, C4 §2115

BUILD ineapensive Solar Distibery!!! HomedAutomobile
Fil—Panrsgs Gallpn! Grand Endeeprises, Box SRPI.
Mansliehd, Adanges T2044

BOLAR WATER HEATER—inatafing o sysiam thal heats
wiler with the anengy from the sun 15 no more deficult than
inslafing & commmional-yp waty haaiar thal usos gas o
edeciricly, You can do ! Photooopy of Populsr Mechancs
arhcle available for B5e. Send orded 0. Popular Mechanics,
Dept. PMC11, Box 1014, Race Ciy S, Mew York, NY
100

HOME HEATING, FUEL SAVERS

ummmﬂ&mmwﬁz&tﬂr
fundable). Jack's Lipholstery ind Caning Suppies, Dept, PM
7, Oswega, W, BOS4D

WOODEN Toys are Befler, Lisl of Plans §1.00
‘Woodbutcher's Toys. Box 514, Lesbe. Michigan 48351

YOU Can Bulld AJ the Funitute, Toys, Adtlssches and
Shop Equipment you may ever nesd. Sedect 5 Free Plans Bnom
ow Bustraled Catalog of over 700 lems. Send 51.00 for Come
piete Dedsds. MAYCD SALES, Bor Z6031PM. Masa, Ang
504

DO IT YOURSELF

HELPFUL Guide-Bagsic Facts On Ralocabing. Brothune
£2 00, Lewws, 2 Windril, Geand Haven, S 40417

UPHOLSTERING BUPPLIES, Fabrics, Vimyls, Tools, Cana,
Instruchon Books. Fres Catalog Jen Dandy Sales, Box
MATTP, Cincirngd, Cihwo 452753

ELECTRAOPLATING. Compists amatours toxthooh. Al
metals Electropiabe metaflic noametalic isms §5.05. Detals
free. Tropie, Box 95-P3, Paim Bay, Flonda 32005,

TURNENG STOCK, Chamy Ash. Mapia. angtha o 30 Mil.
Dwect Brocture 25&. Cryder Wood Shoppa. Bax 18-P4,
Whitesville, MY 128097

BATTEAT CLOCK MOYEMENTS. HMands. Hamdwam. Fin-
est quakty. Dvecourd prices Calafog §1.00, Rahundable.
Fankas, Bow 26. Thompeon, Connecticut DEZTT

WOODWORKERS — You can budd “Marble FAacewsy™
easlly . .. Kxis lovn it ! Ovder Plans Today, §2.00. Jancy's,
Ban 1853, Palm City, FL 33430

CATALDG FULL-SIZE FURNITURE PLANS — 52.00.
Rafunsed with lirsl order Tradibonal, Early Amancan, gver
1T Fumiure Desigha, 14258 Sherman, Dept CP-A32,
Evanginn, Bnos 60207

PICHIC Table Placs and Miterial List $4.00 Jay Migle, 327
Hibchrman Staed, Mot Pieaiant, PA 15868

WOODEN TOY PATTERNS - A2 now « Bustrates Catalog -

$1.00. Manky Woty Emeprises. PO Box TO082, Sagindw,
Tanas T81T3-DMEZ

SAVE on Meatng, stay wanm, Build an Energy Conpration
Timer. Plans and Irstrucions 53 50, ECONTIM, P.O. Bax
EDF3, Hasenda Heights, Call, 81745

CENTRAL heat theu your emisting ducts with ths. all stesl
freplace, Twelve pages dimensoned plans and nsiructons
$1455 R 4 D Entsrpnzes, Box 463, Woodbine, GA 31568

SEASOMS GREETING with GIFTS. ACCESSORIES and
NECESSIMES &r the woodToe bumer - FREE catalog
Enerpy Eic., Dmpt. PM1Y, Box 689, Gien Cove, WY 11542

LEGALLY reduce your morgage in hall. Cul youd heabing
il by trwty parcanl Send $2.00 10: Depanment Pii-J1, 4808
Wasila Way, Powdar Springs. Georpia 30073

WARMEWINGER: the alack darnper Fal is nof @ the stack,
or od bumens. Costs 3% by mail, metal yourssll 15 minbes.
Dotnds 57 mofundable, Warmawinger Inc. 10 Oak Cincle.
Coolchasater, Warmon (5448— 1584 Heron Fa, Dorval, Cos.,
Canada H9S 187

HEAT AND DOOL Home O Business With GEDTHER.

WALNUT Lumber cabinet grada, Squares, Gunstock
Blacks, Vermor Kwa. — Missour Wainu Co., Dept M. Station
A, Box BE, 1. Joseph, MO B4503

FURMITURE PLANS, MULTI-SITE Ful-scale Musirmes
Lisbng: 5% 00 Aafundatia Flecplan-C, 48 Lowell, Yestwood,
Bl OTETS

FURNITURE FINISHING SECRETS, S2mp-By-Stap, From A
Successhil Yankes Crafsman Send 5200 Box 4831,
Ranchestor, NH 03108

BUNK BEDS! How To Busd & Slunty Wood sef kot urdor
$2500;, Send $4.00, D407 Ingalis, Wesiminsier, Cola
BO030

PICHIC TABLE PLANS. Uinigus Sosign! 58" round fop with
alached seats for aighl. Everpcne i@ Seated wiltbut Sieppirg
ower barches! Complete plins and malesial et only 53
Larchwood Plans, Box 835 Storm Lake, |A 50588

CARBIDE TIFPED BLADES — BANDSAW BLADES. Dv
mict Frown Ml rmactuner. Frog Lasraiume. Box 567, Lancasiorn,
Pa 17603

MAL Enecgy Laing Hasl Pump Technology. Also E
For Agarmant And Congominium Complaxes. Compraben-
sive, Diolsded Repor! Oin Efficsency inciudeng Pang. Parts List.
Buppliwry List §7.50 Geothermas-ZA, Box XL Pekxin, B
61554

REDUCE UTILIMES 20% plus MomeOMice Enengy Man-
agemant Syshem Heating and Cantral Air Conditionang, Satls-
Taction Guarantesd. Sand 5200 Enargy Irvestmects. PO
Box BOBS, 5. Paul, MM 55108

WOOD ETOVE, Eficiand Downdrafier, Boil'weid, Deladed
Prang, §2.00. 136 Straarvaes. Troy, Mich, 48008

WASTE of burner, plans 5500 "Burner’, B Camencn,
Espax, Onl,, MEM ZL4

BAAREL St Kil Faclory, Catelog. Winmeood, 4203
Bamingham, Kansas City, MO 64117-2887

WOODWORKERS, Hobbiyists, 1862 Cawaleg Containng
Char Cane, Swese Muscal Works, Wooden Wheals, Lamp
Parts, Tools, Finishung Malanals, Hardwars, Plana. sic. Send
51 .00 (Refundatin with Cirger). Borsp Speciales, PSS
B35 Burlhorwes, Fravicion, M1 4BE35

180  POPULAR MECHANICS

DUARTZ BATTERY MOYEMENTS, low prces. from 53 50
W BO5 Send 5100 for catplog CALIFORMIA TIME
SERVICE, P.O. Bax 2930, Dept #110SA, Lorg Basch, CA
B0B0E. [213)585-5415.

COUNTRY PINE snd TDY PATTERNS . 140 popular
dasigna . . Calsiog, 5100, (Falurdabie) .
Coafsman. Box 67-A. Daushn. Peannsylania 17018

DRAWERS. Saue bire on diaws consiucton with our
anap-iogethie  syatem.  Maty  sites.  Free  nformation.
Storagewors F182, Box 7174, Madaon, Wistanun 53707

FANTASTIC Revoiutionary System that scives Clamping
ard Strapging Probiems. Staner Kit §11.28 Deld Guarsntosd,
Stamp brngs nfo. My-Tie Sypsterms, 3712 Liskericgs Dr
Waal, Sumres, YWA 98350

UMIQUE Colnial Oilt Riack, Bigy Selipr. Full Size Plans
S350 Finehursl, Bon 325, Tisontung, Cnlasio M4G 448

PFE GAEAT, NEW MASTER HOME CARE GLIDE. The
latest &~ greatest in the Popular Mechanica Master Swide
Banas. Lays oul all you nesd o know abaut home repains. from
psament waerprodfing ool repai. 24 Inmnaina, wpe:
clean shests on 12 stand-up, "8ng-up bogrda. 150 eharts and
Bustations. Property used, fcan save thousands of dollam.
$4.95 « S o cover poviage and handhng. PM Masier Home:
Cars Guide, Depl. PMC11, Bow 1074, Aado City Sta.. Now
York, NY 10101

1400 Catalogs Listed and Described. Scurces for Every-
thing Imagnable 54.00. Masteriog. Bow B79-F, Faidax, CA
p L]

“PROFESSIONAL" GIANT SCREEN PROJECTION TV

. Dol D fooked by chaag imitabons” . . "Bk thel et
.. Swnple Construchon! . | informeson and parts cataiog
3100 - . POLEVISIOM, teoM Dunmoe S5, Throop, Fa
18512

AEPAIR TV 8. Anyona can
Box S17PM, Brar, CA 5260

MAKE Vour Own Traps, Capes. 2500 cage clamps, Chincher
§17.05 propakd 990 plctune pet hobby supply calalog §1.00,
Stombeng Pets Unfmied, Pire Aver 53, Minnesola 56474

BEER DRINKERS-Coover! your spam mefngension intd. &
kg b clispansey A <ave 0% 10 50% of the ool of Boftle
o can beed. Send §1.00. AKE, PO Bax 1138, Bonda, Calf.
22002 Depl-FM 2.

HOW To Cisan Carton From Engines Without Flemaving
Heads. Send 52.00 Kan Enterprses, Bom 1837, Spring
Valley, CA, 22077

BECOME An Expert — How To Hand Shampen Difls On
Your Bench Grnder by sourreyman Tood Grnder §0.50. Lamy
MeClarey, SO46 Naly, Cass City, Mich. 48726

12 VOLT ELECTRIC WihCH FROM SCRAP PARTS FOR
UNDER 52%. DETAILED INSTRUCTIONS—35.00. WINCH,
BOX 514, MADISOM, Wi 53708

UMIQUE Space Saving Foldewsy Picnic Tabie—Plang
B350 Phil 44 Parmaieg, Hawihoma, M) 07508

PROJECTION TV . . Commn your TV to project 7 Foot
pecture ., . Assulla equids 'o 52,500 projectar ., Tola! oost
less then $20.00 .. PLANS & LEMS $18.00 . _ Mushabed
formation FREE . . . MACROCOMEEE. Waahingion

Pennsyiarsa 18977 Credicand Orders 24 HRS,
1:315 7343979

FLUE CLEANING Compioie Detaits From Prolessional
WA FERED

BILVER, Dead Baftenes contain . How o rechaim it. $4.00
— Giddbond Lid., Box 108884, Pimsburgh, PA& 15295

HOW To Rapaer Your Gas Furnace. Froe Opeils. Siom,
319 Capitol Hit, Reno, NY 82502

BARLD YOUR OWHN WATERBED! Save Hundrods. EASY
Ingtructons wan Bustabons. 55 05 MeClimats, 3301 5. Baar,
B30 Sana Ana. Calf. 92704

SANDBLASTER buil from hardware pars Flan 55.00
Savile Enginesnng, 1446 Syivan Gien, Okemos, M 48064

INCOME Tax Preparabon. Wale immedialety ior fres odor
maticn. Charles Lynn, Cenified Pubiic Accountant, P.O. Box
15407, Dipé Valle Staton, Los Angeies. Californss 80015

PVC Pipe Projects 52 00 Geissnhaver, 3342 E Pigrson
Ad.. Firt, Ll 48504

ALCOHOL CAR STILL. YOU Maka if Eagily, DIRT Chaag.
Compilete Plard  and Cor Corecsion. 53270, AF
, Bl T3 Ak, MW, New Brigivion, Minmssols

.Easy .. . Wrae: Fessarch,

Irachon of the weuEl cost So aasy, anyone can 0o It Results
guaraniesd or retuem in 10 days tor retund, Rush $4 55, Chock
of Moneyorden. Suncrest Sales, Boa B331PM, Van Muys, CA
1408,

{Continued on nest pege]



DO IT YOURSELF
Emﬂ mw g

FREE! I/listraied
Box 420PW, Lateton, Colorado BR160

Catalog, Maber,

50 DIFFERENT Ond LS. betwsen 1851 and 1638 - §1.00,
Ed! Roush, 423 Shepard, Mensfieid, Otig 44807,

GECRETS STANING Woodwork Furrtune, efc. $2.00, A
Linghilom, 3007 Hice Ave.,. Rockion, IL 51103

VISES— Metal Prints With Proceduras—Tooimakers, Sol-
dering, Dril Press 53,00 Each, GAB Designs. 9241 Soush
Sherwood Diriva, Frankin, Wiscongin 53132

HOT TUB SPA Prints, Instruction $5.06, Luviing Ent.. 542
Hammond Sareel, Bangor, Maine 04401

GEQDESIC DOMES— Ensy To Build, Free Information—
Thafion, 2638 Winifred, Fiverside. CA, 82503

PVC MPE FURNITURE KITS Mamtenance fres contempo-
rary outdiogr furniturs that won nust, fade or chip. Bl your-
wilf crvper i wirther. Froe catalog. Pipa Design, PO, Box 8511,
Faading, PA 18603

MOMEY Eaving, Five Esxy Sgs On Home Sewing
Machine Repairn—5$3 85 Conx, 110 Andfaw Streat. Green
B Mes Jorasny DBSE12

MUSICAL WIND CHIME, S Notes, Plays Tunes, Use
scrap, S Page Mustrated Inskuchons —§2.00. D, Presion
Carson Co, Dept. PMCY, 10034 Plum Poad, Ere. PA
18510

REPAIR own dgenture professionally, BAVE withou! specipl
tools. Compilete nstructions, matevials several ropass 514 95
Surefl, 1623 Yenture Or., Namga, ldaho B3651

POOR MAN'S DUMP TRUCIK. Chaap. Supphes local. Sim-
pie Inatruchons. Phobo Sustrted. Goarantsed PP, $2.00. L
Shearsr, Margals, M) DB402

B SCREEN TY. Brillant 7' Piclurs. Lena Kit $18.00. 2 for
52500 GREAT GIFT. Thaatte TV, Avgusia Foad, Box BO1,
Waterdlls, M 04001

FREE GIFTS BY MALL! Books . . Reconds . . Sacrgies!
Giand Listing 51. Mess, Maple 51.-F. Charlevoi. Michigan
48720

ARATS & CRAFTS

PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING
e Fun - Profi! Make Frgumes from Complete Kits! Catalog
$1.00 {Relundabis). Comparry, Box 68FM, Peona,
iirngin OO0 |, Eatatiinivm V81T,

“GETTING Started in Staned Glass™ S0c Wiiimmons, Box
2085T, Hanover, Masa, 02335

FREE! Workd's Leading Mowety Caialog 1800 Jokss,
Tricks, Science, Sports, Hobbies. Johnson-Smth, C-10, ML
Clrans, Mich, 48043

FROFESSIONAL MAGIC 1981 Calalog, 52.00. Same day
Sorvica, No Substitutes. Fabuious Magic, 3318 E. Charaston,
Lo Vimgas, Meveda B304

HOBBIES AND COLLECTIONS

COLLECT Military Madais_ Lisi 50g. Viernon, Box 387 P,
Bualchwin, Mew York 11510,

“OLD Time Soldier Molds,” Chess Sei Figus. Write lor
Freg Infanmalon and Spectal Oferng. Castings-Pi, PO Box
‘3482, Longwood. Flondd 32750

DECALS, EMBL

SAVE Big. By Palches, Decals, Pma A Caps Faciony
Direct, Froe Catalog. Fres Pricing. Eastern Embiem Co. Box
EZB-Pi, Union City, N.J Q7087

ANTIGQUES, RELICS, INDIAN GOODS
AND CURICS

FHEE Lis! & Sefiows Collecioes. 30,000 ndian Aritacts,
Pots, Spears. Aves, Slate. Beadwork. Cadde Trading, Ben
BES, Murressbon, AR T1858

STAMPS FOR SALE

S000 slamgs 56,00, 10 pounds on paper $38,00. Containa
regulars. commamorabees. high values, older stamps, oic.
Liwge size only commesmomtives on papar $12.00 par pound:
3 powreds 30000 Choose SA or lomign. Delvensd. Mepirs,
5321 Faming, Rctwnond, CA B4ED4

STAMP COLLECTING

OLD U5, Blamps on Appmwel. Chester, Bor 153550,
Philadetphis, Pa. 18111

WORLD Wide Stamps mounied in Boohks on appital 28
ad up. TRUST STAMP COMPAMY, P.O. Baox 100-F,
Jamaca, MY, 11435

FHEE Surprise colechon sl with appeovals, Gould, 1 184
uUnion, San Francisop, 84123,

FREE 220 Unfled States and Worldwide Stamps. Approv-
als. Stamps PR, Bos 1427, Belflower, TA SOTOS

100 Oterant LS. 35¢ Approvals. Bradiey, Box 425F,
Mutiothian, VA 23113

BARGAIN 100 World-wide Stamps 250 Ouality Apgrovals.
A, Parker, Bow 143, 'West Brookhieid, MA 015858

‘2,000,000 Stamps— 150 Countries— 2¢ Each. Balden, Bax
4149, Dwarborn, 48126

30 BEAUTIFUL TOMCALS 25¢ whan requsstng low
priced approvals. DATABTAMPS, Box 5582, Jacksorlle, FL.
a2M07

WORLDWIDE COLLECTION — 100 Difierant Stamps —
anly 106 with Fariashe Worktwide Approvals, Nazin, Bos 423
PE, Audubon, Penmsyhvania 15407

PLATE Biocks — One Each 32. 4¢. 5¢. 5! 00. Bryson,
8124, Taledo, Oinio 43605

FREE U5 Mint Sof. Approvals. Miklebrand. Box 4857,
Sants Clars. Cabfornis 55054

ETUMNING! 100 BEAUTIFUL PICTORIALS. All Difiersr
Crdy 35 Cents with Attractive Wondwide Approveds.
VAMSTAM, Dept. PM182, PO Bax 11272, Chicago. llinois
60611

FREE 100 Campda with request of Work] Wide Appeowas.
Bringr’s, PO, Box 5158, San Maleo, Call. G442

PRINCE CHARLES ROYAL WEDDMG firat day cover - &
bamuty with bolh stampa only 53 Earker Coronatons
eviilabie - fres liats. K. M. WALSH, BOX 308, TUCKAHOE,
H.Y. 10707

300 Difterat Woridwioe Starmps 30s 'With Approvals. RG.
Salez. Box 1085, Jamaica, MY, 11431

50 YEARS Oid fitesn diferar Unned States, owed iy
yaars oid—252 with approvals. Jaxon, Box C11-P, Mew
Rocteds, New York 10804

STAMED GLABS Catalogue-P. 5100 Supplies, Mits,
Books, Tools, Glass Saylescrafis, 171 Main, Nyack, NY.
10960

TATTOOING SUPPLIES — Color catalog $3.00. Spauking
A Rogers Mig., DEPPM, Voorheeswille, N.Y. 12186

CRIFTWOOD — Unususl For Lamps, Bookerds, Oma-
meeentall, Urilinished, nstroctions To Finish 3 Pacas, 127 8500
Other Sapea Avadabie. (LE e, Beo 18127, Depl. DWA,
Louisvitle, Kemiucky 40218

SEND Cnly 25¢ lor nice coiechon of LLS. Saamas mchadng
5500 'saue and scarce mant Sipes Souvenir Shaat Afiractve
prica ksls of ofhar beauliful Slamps and coBaciors supolies
inchaged. Mystc Stemps, 55-1. Camden. Mew York 13018

WOWI 50 An Dilfersnt Sermary- 102! Super collsction of
genuine Garman Commamoratives. Dalintives, Ajrmaks. Hgh
‘Wadhues, Froe Bag Catalog. Also fee stamps fom ouwr appeosval
sarvice, Buy what you like. Ratuem walance promplly, Sand 10c
mdw' Thank you Jamesiown Samp Co. Depl ATZPM,

STAMNED Gless Supphes. Complets Line. Reasonsbly
prcad. Catalog, $1.50. (Refundabes). Surshine Glassworks,

Dept. CT, TBS Millevsport, Epperisvile. NY 14226

1 WY 14

5 SOUVENIR Shests, Ony §1.00 Appiovals. Calaing
Hottrook, Box 9106, Aichmond, Ywgnia 23227

LEATHERCRAFT Catalog. Toos. Leather Dyes. Dress-
irgs. Saddie Stamps. Buckles much more Send §1 00 (e
furdable with ordes] 1o MacPharson Bros, PO, Box Gi442,
San Francisco, CA G4108

CARTOONING, COMMERCIAL ARTS,
& SIGN PAINTING

MODERN Castanning [aught by mail Write for e bro-
churs. Canconerama— Box 263-34, Branford, Conn. DE405.

SKiM Painting — Easy mathod. Fres catalogus, Kautmann
Comparry, Comeriown, Mmsoun B5023

CARTOON tor Fun and Mongy ! Fres booicet!!! Cartoons,
Box 408144, Detngit. Mchegan S840

OLD USED ULS. Urusuad approvals. Hand to find stemps.
Erjdy our inspining presematons., Juality. priced. Adults Only
Hontwhy, Boa BB091-Z, Kentwood, Moh 4B508-0001

WA, Ywmr Sen &l Aledslde Press, Sevd Fun Lol Cotlaye
Stamps, Box 16, Pedham, MY, 10803

ISAAEL 15 Citferent 10 Approvais. Sam Chazen. Box 866,
Dwiray Beach. Flonda 33444

WHOLESALE Discounis — Wordwide approvals  Gains,
T16-A Gauth Sixtearth, Mattcon, IL 61538

IL.E. BTAMPS. Wholesals plale biocxs and ment sagles
SPECIAL: Five 5¢ plaie biocks for 51,00, FREE Proe Lists
BIG DISCOUNTS. AMPBCO, Box 26068F, 51 Lows, MO
63134

FREE ANractive Formgn Prionals wal spprovas. Tom &
Juery, Bon 5052, Mission Hills, CA 51345

UNUSED Uraec Nations Set And Price List 10¢. Baron,
Bax 5649, 5L Clair Shives, Mih 45080

U.5. 25 differsrd mind including Souvenrt Sheet 51,00, Fres
kst. Brooks, Box B2 Brookdyn, NY 1125090

CANADIAN Firs? Day Covees, Siemple 50¢ Slamps, 582
Db th, Wb 55520

FREE! Trha 1945 L 5. Jubdior Armail Stamg, Mint, with your
rodquees! for our .5, LN, and Foregn Aporovals. Fast Ser-
v - Low Pricas. Calenia. Baad 12113, Albary. NY 12212

FREE{ By Bamgain Catalog - Mew Edifion listing thousands
of pangairs inckuding U5, & B N4, stamps, packet, albiem,
acceesories Bnd supelies. Al fine S1EmES thom our Bppioval
senvica. Buy cnly whal you She. Retam balance
Thars you Jamegiown Stamp Co,  Dept
Jarnesicwm, NY 14701

CAWADA Ten late Commamorabves 106 Canadan
Bppravals, Hasey Boardman. Lictis Valey, New York 14755

E1aPM,

MODELS-CARS, SHIPS, TRAINS,
PLAMES, ETC...

50 TOPICALS 25¢ whwon megquastng low priced approvals.
Sewan Kerl, Box 235@K, Belkngaem, Wa 98227

MODEL AIRPLAMES — Huge Camlog 52000 Sig
Manufactiring Co., Inc., Monte fuma, 1A 50171

FIRING CIVIL WAR Moded CANMNOMN Plans: Catalog Pree
Graan—--Pii- 162 Box 632, Shahimar, Fia. 32579

RADNY CONTROL - Awplanes, Boals, Hehcoplers. Sys-
terns, Supplies By Discount Calalog-54.00 (Rehmdabie)
Modelers Supply, Bax T185, Momgomeny, AL 35107

OLD LS BARGAIN slamgs issumd belom 18301 Uncom-
mon used issues, ~Unfne oonditien. Worfwhila money-ady-
@i Bpphovals. Aduita only. (Mo Mim. No Packel Madenal)
Rrvergan, Dapl, 168P, Ade kchigan 43001

LOOK! 342 Word Stemps 51.00, Workhwde Approwals.
Kiondike, Harmsburg. L G294

50 EPOATS PICTORIALS 35¢. Appeovaly, Arbour, J727M
Dymarnaryclade, Fandalisiown, MD 21133

45 DIFFEREMT U.5. AIRMAILS S200; Mt $15.00
Ebaing, Box 2218, Maptune City, M) DTT5EI

WORLDWIDE, 100 Ditteren! Beauties, 25¢. Approvass. J.0.
Michasl, P.O. Box 2273, Mamnez. Cabiomia 54553

GREAT G kee with 18 pwchase—fng Unisd Slates
BppIovals and wand ksl penice, Sand 1he ke handling. The
Starmg Boutique. Box BEM, Whesiing, IIl, B00S0

RUSSIA-— 5 Diterant Inchuding Marry "Oidies”, Just 10c.
Apprcecals. Tarbeal Phiatelics. Sier Cry. North Carcéns
7344

FANTABTIC] 225 Dhflered Colorhd  YWorkbesis— 256
Aractive  Approvals. RGP, Depl. PMI82, Box 2455,
Evanswie, Indiana 47714

ABSOLUTELY FREE- 50 differart British Colonies COM-
MEMORATIVES. Aporovess. Gobestenps. Bow 600, Saco,
ME 04072

LIVE Stmarn prgine Kits. Marinn, Statipnery, Waiang Baam,
Bedars, Fitings. H.P K'S Fasoraling Models. Calalog $3.00.
Corduck 34, Yonoers, F, New York 10710

BTUART Stear Enginwe, Casfings, Catalog 5$1.75. Canlus
Models, 30B2 Sowuth 200 Easd, Boundiful, Utah 84010

BEAM SCALE PLAMS, 0071 lo 176.000 of. Insiruchons,

Photos. Adheaive Templates. 53.50 Micro-Aw, PO, Box
1729P, Richiand, WA 99352

MAGIC TRICKS, JOKES,
VENTRILOQUISM

PROFESSIOMAL Magic! Huge calalag. cver 1.000 tnous
wned books. 250, Hank Lee's Magic Factory, Displ. P, 24
Lancoin Sereat, Bogion, Massachygans 02117

FREE: Discounl Urdted Stales Price Lsi. Sheion, Bax
BIRSATE, Nodth Mimmi, Flonde 33161

BREATHWTAKING Boautdue. 50 Difleror ment Monaco pic-
torals commemaratives only 5150 with mind compiate sat
approvals. Pagoda Bex 132P, Sunay, Ohio 45385

FREE Wicidwide packel Penny appoowals. Froglich, Bax
412-A Morton Gios, [ BO0SI.

PENNY! Approvak! Regandies: catalogue! Mioster, 4184
Edmd 51, San Dwege, Calil. B2105.

754 BRINGE You 100 pictorial plus woridwide approvisis
Caga. Shaw's Stamps, Boa 277, Dosan Park, Maine D4063.

INCREDIBLE Odferl 207 Difterer Tnengles, Dismond
Snapea. Spaca, Anlmals, Olyrpics. Mucn More. $8.00 Yalue
Oty 25¢. Approwvels. Fayette Stamps. Fayettewlls, New ok
13066

FREE Gift With Duality Agprovals. Chapmains, Box 487-0,
Galmsturg, Michigan 49053

“INYEHATED ERROR™ + 100 Difterar Linded Siates. S0¢
20907

“WHOLESALE" LI 5. —Foreign Pricelisl and catalog Freel
Guarariesd

Everything Schneicer, Box 1240, Grang Rapids,
Michigan 45501

40 PAGE US Lisl Free, Sinoe, Box 604, Boslon, Mass
[i-plic}

(Continued om naxt paga)

UNTTED MATIONS 3 Complete Mint Sets 25, Approvals,
Competta, PO 1500-M, Lee Piadd, Flonda, 33852
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STAMP COLLECTING
vt Tramm
“TRIAMGLES" Pro-Hasione Anrmals,
Comimmorstives — Freel Approvals pius 107 Bomus Sets.

Wiliarn Deera, 2288 Race, Ravenreeocd, Wesl Vigina
164

GUITAR, Banjo, Mandoln Cassetie Coursas. Faiproof
Numbei = Systeml Cataldg: MEM, 8837-CP-1, Drake,
Chaftanoogs, Tern. 37418,

FREE CATALOG - LEARM AUCTIONEERING| Naahville

Auction Behool, Bax 190, Dapartrment 2, Lirsncaburg, Tenn,
38464

PLAMOS, PLAYERS, PUMP ORGANS, Fuptuild and repair.
Catmiog of “How-To" books, 5200 (relundabie). Yasial Frass,
Viestal 11, Now York 13860.

V.S & COMMEMORATIVE Plale Biocks §1.00) Approvals.
Gordon Devison, Conbocoos,. NH 03228

COINS, TOKENS, CURRENCY

FOURTEEM Diffarand Mant Ermor Coins 5$5.00. Coin Lists
Fres. Saysrs, 1000 Unaha, Johreon City, Tenesses 37601

FREE 1920 Penny and price ligt, Coins, 1828 E Chariesion
Bivel, Lis Veges, Wevada BI04

MEW LS. Coin Value Gisde. Cirder Mow Dnly 53.05. Band
To: Chares Chops, PO, Box 21368 Columbus, Omo
o

THREE LUincircutated Lincolns. 19885, 19685, 13705 and
Cotmlogue 25¢. Mac's Dchson, Box 167, San Ramon,
Calfomia Ha583

RUESIAN Auble. Cobect onginal note, Specially clianed
5 TranaTrade, Box 123, Edam, The Nethadands (Eur.)

BINCCULARS, TILIMF%
MICROSCOPES MAGNIFIE
BINOCULARE Repsired. Exper Prolessional Sarvics,
Tale-Oplica, 5514 Lawrones, cmupo, ILL G0E30

PHOTOS & PHOTO SUPPFLIES

mvlmwm Accassotiss, Effects
WH:.FMM Suped -Savs Mugic,
Box S44, Morganton, M.C. 28655

FREE Catalog! Mits anwd Completed. Harpaichonds, Ham-
et @ Appalachian tulcimens, guitarns, banjos. mandoling.,
Hughes Dulcimers, 4419 Weat Coltax, PM, Derver, Colo,
B0,

POEMS Sat To Music. Kashwille Muske Productions, Box
40001 -Ph, Mastvlie. Tennesses 37204,

ACCORDNOM Top Branda, Condovis, Buy Dimect. Treman-
cous Discounts,  Trades . Frem brochure, PM,
Accordon-O-Rame, 16 Wes T8t Streel. Mow York, NY
10

MY”“IMIMMWMH
ussd 1o creats “Musical idess”, - FREE INFORMATION -
Wusio Loarning Systems Pubishing [1PM), RDE, Boa 142,
Chean, MY 14780

LEARMN Asieep or gwika. Rlecords, tapes, squipmant| Fres
catalog| Drawer Fi-400, Ruidoso, Mew Mexco BE3L5

Aummﬁmrmmwwmmmn“
raconds, books, Cigantic ckiakg ree. Rasaarch Assoctation,
Baox 24PM, Dlympla, Washingion BES01.

DETECTIVE Profesmon, Easy home study; free tie-tack or
1apai pin, cartifcate futwre. Professional imsestgators Training
School, Dept, CP, P.O. Box 41256, Low Angeles, CA 80041

IMETANT MEMORY . .. NEW WAY TO REMEMBER. No

Flalsags ' remrnary, Fooged rothe

ing! Libaraies axtraordngry , tmlenis, ESP, immuadi-

48 results! Free Information. m#m‘l‘m
BAGPM Viel spaz, Pacific Palisades, Celiomis BO2T2

COLLEGE DEGREES BY SPECIAL EVALUATION of
mmumw Faal [614) BE- 1791,
Wirle: Bont 1315101, Columbus, Ohio 43213

ACCAEDITED Collge Degrees By Mal, Details,
GRADUATE REFERRAL SERVICE, 3010 Sania Morica
Bével,, Suite 1T3-PM, Sants Monica, T4 D0404

sories, Books, Piara Tuning K, Catniog $1,00. Irternational
Luthiees Supply, Box 18444, Tubss, OK Td112

PLAY GUITAR N SEYEN DAYS, 55 Page Proven Method
Inchades Bongbook, Chan) Fnaee, Tuner, 55,68 ppd. Kemoa
Progucts, 851 Blagen Cicle, Faystievile, N.C. 28301

100 ROLLE COLORA FILM KDDAK §10,00. Film, P.O. Box
18082, San Francisco, Cal. 84118

BOOKS & PUBLICATIONS

OUT-ORPrirt Books Fourd. Send Wants, Bookloas, 51
Mapls Ave., Warsick, MY, 10580

PUBLISHER'S DVERETOCKS, BARGAIN BODKS. 2,000
Thles, sl Suoiectal Fres Catalog: Hamilion's, 98-51
Claptoand, Dantury, CT D880

FREE Boow. Prophet Exah Coming Befors Chinst. Megiddo
Mission, Degt, 53, 481 Thurgton Foad, Rochester, N.Y
14618,

BEAUTIFULLY SIMPLE MTS—SIMPLY BEAUTIFUL
DULCIMER. Mountain mnd Hermmersd DOulcimes Mite of

sapactional quality. Send two slamps lor 12 page catalog.
Green Rivar Dulcimens, Box 28-4, Elichom, KY 42737

ELECTRIFY Player Pianoy, Fump Omgans Quckdy. Irsx-
panshvaly with Lsa Silant Suction Uinis. Wrile: Les Muse, PO
Box 308F. Cuhver, Ovegan 87734

INTERNATIOMA L Caiantog valuable i makers, rapairess of
sifingad matrumanis. Imporisd woods, parts, BCCeESONEE,
kita. Fina Garmen-mads vipins, wolas, celics, basses and
bows. Send 252 lor catalog. 10% Credit Cadificats wil be
encinsed, impmational Vigln Compary Lidl, Dept. FA, 4025
W, Baboociorm Aoep., Baltimors, Md. 21215

BARGAM BOOKS! 400 Tiles, Many Sutiects. Free Catar
log. Michael Stemen, P.O. Box 875, Lima, Ohio 45002
MEW! 1 “Santa's Odyssey” — Chids dalight. — $8.95.
Blus Chip Enterprsas, Bax 453-PM, Biggar, Sask S0K
i),

PUBLISH Your Book! Join pur successiul auihors, Publicly,
nchvirtising, beautifl books. A pubibcts it Secd lof Tact-
fillge! booidet and kree manuscned repon. Carton Press, Depl
PRLA, B4 Fifth Avenue, New York 10071

FREE Book, “Chrstendom Astey™  Wrie:  The
Christacwiphians, 36516 Parkdale, Livona, Mich, 48150

SELF MPROVEMENT BOOKS. You Can Do Batter' Serd
Fof FREE Lterature - D, £ Benson Publicgtions, Dept. 30,
1563 Hall 52, New Brighton, MN 65112

FALSE PROPHETS - §2.00 Booide! Revenls Their Exmct
dentty. Sunryores! Publicetons, Fi. 8. Greeneville. 1N
T4

MOTIVATION, Tour Key To Success For Free Asficle
Wae: MSLPA Box 3088, Detroit. 48231

BELF IMPROVEMENT . Hundrsds of Booics, Free Cincusars,
Prica List Mathis Aligood, Dapt. PM, 1527 Paker Streat,
Berksley, CA 24703

PRACTICAL sbrmulating books b help you schisve Sue-
cans, Waealth &nd HMappiness. Free Descripive List A
Hottrman Marketing, 1814 23h, Oregon City, Oregon $7045

TECHMICAL Magarines. Funs, Volumes or isswss. Send
‘Wantisls, Magieton House. 112 Crown. Brookiyn, NY 11225
(212) 483 0505

HOW To Choose A MURSING WOME Write: Lishouss
Publications, 806 11M Ave. 5o, Onalaske, Wi 548650

FREE CATALDG. HUNDREDS OF INTERESTING HOW-
TO BOOKS. HOW-TO BOOK CLUB, BOX 3330, WAYNE,
MEW JERSEY OTaTO

PLAYS, SONGS, MANUSCRIFTS
WANT Your book published T Laarm hovw we pubiish, adver-
tea, promate, distibuie. A3 Froa bookdsl P
Vartage, 516 W. 34m Strest, Mew York City, 10001,

MUSIC INSTRUCTIONS &
INETRUMENTS

SRUSICAL Ingsruments Mof Line! Incredible Prices: Ampa,
FA Cesar,

Al Inglruments.  Hupe Selsction. Sam  Ash,
Estabishad 1824, B00-845-3518. NYS (212) J4T-TTET

BAQPIPES - 60 Up Brochures 52 Miceas), 2817
Cameron, Malbourns, FL 32001

182 POPULAR MECHANICS

EDUCATION & INSTRUCTION

TRAVEL Agwnt Tour Guids! Mesmm-stuchy plan sl ocil-
ing Trawel Cangars, how to quaify lor tavel bensfits. Apancved
for Vessrars, Free Brochue. Trawel School, Dept PBCCH.
MNewiport Baach, CA B266]

HOLOGRAPHY 10 LASER IMAGING CLASSES. MUSE-
Uit SCHOOL, 4134 Washingon, Chicago, 60807, {312) 226
1007

LEARN Flower Arranging ard Fiorisiry. Ster! tusoesa or
hobly, Free nformation on home study course. Liletime
Caresr Schools, Dept B-EM, 2251 Bary Avenoe, Los
Angaies. Cafiforrna S0064.

BOOKKEEPING Or Accouriing! Easy home-shudy plan
prepinas you quickly 10 do yOur Dwn books | . . o others,
Approved lor Velsrana. Fres "Accounding Carses K" Wite:
Accounting School, Depl PBCOCY, Hewport Baach, CA
BG60

CLOCK AND WATCH REPAIR Books. Fres cataing. North
Bmarican, Box 77-AMA, Fou River Orove, Minces 60021

BAVE MONEYT Avoid Mailorder Rip-Ofts new Bookle! tals
What io Expect, What io Avoid. Orily $5.95. Money Back Guar-
anipe. Binger, Dept 11201, 1403 95th Ave.. Tampa, Florids,
32

BOOKLET on opecating lounges— 5500, Consultant s, Box
210789, Dalas, Taxas 75211

COLLEGE SCHOLARSHIP INFORMATION Send 31.00.
Educatonal Associales, 2106-114th Or. M.E., Lake Stevena,
Wash. BEISE

SPEAN MORE EFFECTIVELY. £3.00. Communication
Technigues, 10 Praston Dreve, South Bend, ind. 48615

ADULTS-FINISH High Schood At Home Mo Classes. Yima
o full Inloimation on acomsdiation, digloma awarded, i Mo
wtoresl tution, Mo salesmen. Cal e day o pigil 1-800-
621-5800 (IBnois BO0-072-5858) or wils: American School,
Dept. #307145, 850 E. 58th 51, Chicago, 50837, Ghee lesl yeer
High Soheol aomgdated.

DRAFTING & & great cansr! Man, woman. No previous
meparience of Bpocial el resded, We ram you &l home m
spare time. Get frea facts, Write: Mo Amencan Sohool of
Drafing. Dapl. PBOCT, 4500 Campus, Newpar Besch, CA
BRGE0

“JET/GAS TURBINE CAREERS!" Hommstudy counses —
feory, manienance, ovehaul — Established 1357,
AMERICAN JET SCHOOL Departmeni PW-3, Darby,
Moniana 59629, (406) 340-2100

AUCTIOMEERING AND SOUMD ECQLNPMENT, Fres bro-
chures. McDonald Continuing Educaton Drdson, Box 1805,
Victoria, Texas 77801

BERVICE KEYBOARD INSTRUMENTS Plano Tuning -
Elecironic Oman Sarvicing. ACCREDITED NMSC - Free
Bocket. MILES BRYANT SCH00L, Dept. P, PO Box 20153,
Spcrarmentn, CA RSS20

REISCH WORLD WIDE COLLEGE OF AUCTIONEERING,
HE. ‘Word's Langest-88 Yewt Termn soon, Free Cetidog.
Appeoved for WA Modem Auction Library “FREE™ with enroi-
mar, 184335242 - Cod. Goron E, Taykr, P O Box 848,
Dapil. 19, Mason Gy, U4 50401

BARTEMDING - Bar Manapeman Homs Siudy. Bantending
Training. 343-C San Fermando Road, Gasndales, CA 91204

UNIVERSITY DEGREES BY MAIL Programs! Bachelrs,
Mastors, PH.IVS . . . Free revealing details. Coungeding, Box
317-PM1, Tustin, Calfiornia, E2680.

EXTEMSION And Post-Grasuais Awsnds in Philcaoghy, A,
Stisnce. Boisnic, Medicine, Homeopetty, Redicnics, end om-
ars. 30 subjech Comeulsr Feb (airmal 5100 relundable).
Fmgisirar, Sussex Colege of Technology. Highfeld, Danshil,
Susaex, England.

RADIESTHESIA, Radonics, Dowaing ESF. Couwrsas and
Equipmant iusirates) Catalog §1.00 (refundabia) Established
Sussen, England AT TEX.

WELDING TRAINING. Basi: and Advanced ko Major Fro-
clgds— AR [Shei), MIG, TIG, Gas, Pipe sl proceasss. A
non-peafit school. Approved for phgibls wetermrs, Accrdided
mambar NATTS, Approved Ofue PO-12-0064 HT. Write for
achoa! Bullsin and course schaduls. HOBART SCHOOL OF
WELDING TECHMOLOGY, Box BI. Troy, OH 45372,

mmmmmm!m
dence courtes, Write: Independend Shady, Owen Hall
Biooringlon, Indiana 47405, mEmaﬂnﬂv
Unssersity, High Sehool, or Continuing Educaton

HELP your child become a bether student Sand 4.50 to;
Student, 3814 Richmond Ft. Colling, Colo, B0S28

AOMANS Evergelism Unproved, Tracts, 1127 § 5t NE,
Ocale, Fla, 32470

BLDCK LETHAL RADIATION Absorption frim sccidents’
bombs. Enginsar neveats Sgie, Seil-administered Chemical
Antidols. $5.00. "Living,” Box 2603 F, Brooklyn, MY 11202

GUCCESSFUL YETT NEAR 307 Tired of reading succsss
slores? Amaring self imprsement breakthrough for il
FREE profie only from: Andross, P.O. Box B48-A. Champlesn,
NY 12013-0849

COLLEGE DEGREES by Mal!l |, . , Acoreckter] Blachelon,
Masters, FH D' ... NO CLASSEE! FREE Informaticn. Merc-
PN, Bow 45886, Tulss OK T4145

REPAIR Colrman And Cter Outdoor Camping Equipemar.
Laarn How In Your Spare Time. Proven Homa Study Mathod,
Actraclitnd  Schood. Semd For Full Detalls Now| Modam
EMHM.MN.HWW.MM.

B5006

CAREER OPPORTUNITY! Accounting m Intre-




EDUCATION & INSTRUCTION
Trism
Business. Learn At Home In Your Spare Time. Masonally
Accrediid Home Study Scheool Send For Full Details Now!

Modem Schools of America, 253 M. 8Th Street, Depl. FM,
Proanb. AZ B5008

LEARM Sewing Maching rapairing. A Trade. Easy
S

profitahle
o lsam. Fres detsds. Caeviiar, 187 FR, Rochedis, GA
a0

WOMPROFIT Foundabon Hains inverions, Wichest Asnge of
Barvices Including: Patert Servces [y Palenl Aformeys);
Moded baking: Straight Commussan Markeding, Free Pucord-
ing Forms. Free Evaluabon. AMiated imvenioes Foundamon,
501-8 lowa. Colorado Springs, CO BO909.

UMITED BYATES PATENT OFFICE EMEII—!!ETE
Wodteeosth Butideng, MNow Yo 10007

EMPLOYMENT INFORMATION

A GUIDE TO FINDIWG AN HOURLY JOB IN FLORIDA
CITAUS PLANTS. 55.00, Techaudi. Box 5261, 5050 Forda
A, Laknidnd, Florkds X803

AUSTRALIA - 68 Countres! 500000 Joba. Big Pay. Trans-
portation, Listngs $2.00. Aumtco, Box T72E, Cypress. CA
O0AN)

RIYERBDATS - Tugs top pay. No axp. needed, For indg.
sond §10.00. Merna Employment Sernica, P.O. Bex 207,
Conibral, b 47170

UE. PATENT Office Searches, 234 Broadway, Room 36815
Weewr Yok 10007 Free invention cartifcates.

REGISTERED PATENWT ATTORMEY. Applcations and
Searches, Mall Service. Free Preliminary Rmsow. Box
3RFPM, Millwood, N.Y, 10548

CANADMAN LAND FROM 347.00 AN ACRE. Recrationsl
& Imvestment Properies Across Canada. Exchangs Privilega,
G Yearly lssues §5.00, Canadian Estate Land, Dept. 200, 288
Lawrence West. Toronto, Canads MSM 3A8

BUYING & SELLING

SCAAP Siver Elmctical Contact Poims, Forkiit Contacts,
Indusirial Scrap Sives, Sivar Sokde, Sterling dnd Gokd Jene-
siry. Goid Plats, ww:mwwww
Al Samplea Peturned. Bob Leazczak, B52 Myrie St
Elzabath. MJ 07302 (201) 353-5048.

EXPORT-IMPORT

+2500 “Fasi-Sallarn,” Fres Beochures| Bafiighten, Box
91308-81, Clewslend, Ohio 44101

PLASTIC BAGS

PROTECT Your Imeenton Fagesiered Pateri Atormey.
Mary Years Experence, all Fialds. individual |reenboc's Prab-
lmms Ghvan Spacial Consdenahon Very Feasonabie C
Wil Jor Frowe Information, Paul H Gallegher_ 105 W, Acama,
Chicagn, Mings G0603

JOEE OVERMSEAS . . . (incheling Allska ) Froe Detslls,
Global Employment, Bax BOS-PM, Mational City, Calinimia
2050

REQISTERED PATENWT ATTORMEY Washingion 0.G
Suburt Donasd A Kettesirings, 414 Hungestord  Drive,
Rockvila, Manyand 20850

JOBS Oversass-Big Money Fasy. 520,000 o $50.000 phs
por year. Call T1E-842-8000, Exa, 1743,

AOCKY MOUNTAIN EMPLOYMENT NEWSLETTERI

WEEK DN, WEEK OFF] Ofshore Oilfisids. inforrmation
$5.00. UNCO, Box 17103, Penzacola, FL 32522

OYERSEAS EMPLOYMENT Al Qcoupations nseded. Free
Duetpdts, Write: L & A Publisheng Co, PO Box 35188-FM,
Dwtroit, Mich. 48735

FLOMIDA EMPLOYMENT NEWSLETTER!! Cormplste
Sunshine Saie Coveragel! All Oecupations - Lipdabed Ws:-
Iylf Fros Dtalln: FEM, Box S45PMWL Jupiter, Flonda 33458

ELF PLACEMENT. How fo conduct an sflachve |ob

ssarch. Fsoognited Consultants New Manual 54,55 (Fe:
um; DOH e, Be 1324-Pu, Daarbadn, Ml 48121

END THE FEAR OF JOB INTERYIEWING. Gat Sell-Conti-
dence and Know-How 30 win one on ome. Do's and Don'ts.
Cuestions and Answers. Plus How To Gel The Highest Salary.
$6.95. Money Back Guarantes. Robbins Publishing, 310
Haarthatons, Prighord, NY 14534

JOBS: COLORADD, WYOMIMG, UTAM, IDAHD, MON-
TANA, Compuienzod weskly nawsiailer with 200 + joba. Free
Detads, MOUNTANWEST, 825-PM Caron, Logan, Lkah
8431

WATIONWIDE Employer listngs. Resume
Froa Detnds: AV, Bon 264-Pdi. Buftalo, NY 14218

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENTT Try ouwr Clas-
Sifuad Section! It costs oty §5.29 per word, And, i you wish o
rur all o pirl of yoner sl Dold cipital Sifees-pou Can 6o e lor
B8 (e 2= §1.00 pes word aiditanal. At iow| Send o s io:
POPULAR MECHAMICS, CLASSIFIED DEPT. I WEST
5TTH BTREET. NEW YORK, NY 10015

HELP WANTED

PATENT IT YOURBELF! Matorials peoper size, form, for
fing with LS. Fadenl Offics. Copynght lormd 1o gaidis yau
PCM, Box 148, Fremont, Califonia S4538

LEAFIN Haw bo ofer your irmeaition for sales of loshse. Free
Bocidel cutines procedunes, Hya®y fabes. requinsmes.
Kasaler Sales Copormtion, C-5-F1, Fremont, Ohio 43420

MAKE Money Markating your InvenSion. Info. 52, Markes
Devpiopers, 1104 Tower Cr, lowa Cily, kowa 52240

INVENTORS Patend Your Imwertion. Fres Initial Consuha-
Gon. We are Regsiensd by the J.5. Government, Widtor

Evang & Co. 4837 Eastern Awe, N.E. 'Washington, D.C
20018, Since 1508,

INVENTIONS WANTED

BLL Sizes. Buy Smal Oumriities. Fres Calalog. SaMel
8151-C Colbath, Van hays, Calif, 81401

BUY IT WHOLESALE

BELTE wnd Buckies. Completa line test sesars, mnciuding
truckers, molcrcycles, wiidide, wastorns eic. Big Profits, Com-
plels dedlsr sel up, Catalog $1.00. Anchor Bpeciafies, Box
‘3358-BPW, Morth Prowidancs, RI 02811

SAYE! FREE CATALOG! Molorcycia, Sroeemabile, Semdall
Engine Pars. Woodsiovea, Log Splitters. Emergy [bema.
Manuleciurer's Supply, Box 157-PM3, Dorchester, Wi
SaAE

RINGS, JEWELAY Prced 130% Beiow Rsiail. Ceislog
51,00 (Refundabie). Anlapm, 35 Wishington, Wes? Warwick,
R OB

400,000 BARGAIME Baicw Wholesale: Many Free! Ligu-
datigns . _ Chossouty . Job Lots . . . Single Samples, Frea
Details. Bargaimhurters Opportunities, Box TI0-A, Holiand,
khichigan 45423

CLOSEQOUT Jewelry 55¢ dozen. (Catalog 25¢), Foussels,
1071631 Diow, Adingion, WA (2174

IMVENTIOND WANTED — FRNEE GONIULTATION. MO
DEA TOO SBMALL Dackosurs registration. Polential cash or
royalites from manuischirers seeling new ideas For free
inferration on how 1o register your idea, call or swribe:
AMERICAN WYENTORS CORPORATION 58 Imersiate
Drive, Dapt PM, Wost Springlieid, MA 01088, (413) 737-5375.
A Foa Baged Marceting Company.

MARKETED! Cash RoyaSws| FREE INVEN-

York, NY. 10007,

CLOBEOUTE! Discourts! Beiow wholssals| Frostemel

Samples! DON, Box 20152-PM, Farmdale, Michigan 48220
WORLDWIDE BARGAINE; Imparts . . Dropstip .. - Close-
e ., Froedies . . Surphus . .. SASE, Mamees, Box 1T17-
PM, Highland, Indiana $6322

HEARING Ads. Baneres Wholesale Catalog 25¢, Fiston,
Box 1444, Maw Freston, Conn. 08777

ADVERTISING AGENCIES, ADY.
SERVICES MAILING LISTS

MANUFACTURER SEEKING NVENTIONS. ADYANTEK
INTERMATIONAL, 1100 17TH MW, WASHINGTON, DC
SOGH.

IDEAS, INVEWNTIOMS, MEW PRODUCTS WANTED!
MARKETING Assistance availitie 1o indniduals, linkerers,

Prisbugh, Pa 18222
MWYENTORE: Free inigrmalion on offering your mvention
fof aaje. Keasler Sales Corporation, C-5-1%W, Fremort, Ohio
4340
10,000 pks royalees Tor s iverlions. Fot Marcum,
Gararal Equipment, Bax 37290, Louiville, )Y 40233 [502)
PS5

OVERSEAS Empioymant . . . §20,000 - $60,000 +. Free
Fapor? Employment, Box 25371784, Indienapolls, indiana
AAZPT

HEAR US OUT| Texas Aefinery Comp, aflers an opportunity
quhlmhmmmmm”wun
your wed. Regardess of sxperiance. Write: W.C. Saars,
Prad.. Bcu?H FL ‘Warth, Tx. TE101

WORK AT MOME JOBS svailabie! Substantal samings
poasdhls. el S04-541-8000 Ex. 10 For Information.

TAAMSLATORS wWanled - Al Formgn Languages.
Engineering, Box 411166, Chicago, IL 80641

AUSTRALLA WANTS YOU! Jobs| Big Pay! Paid Transpor-
fofic]  Mewss! Hoewdbooh — 5200 AUSTRALIAN
INTERNATIONAL, Box 18107-AA, WASHINGTOM, DC
20036

WRITERS NEEDED. Elactronics. Technical. Othars.
Phone-A-Writer, Inc.. 175 Hilln Point Road, Wesspon, CT
DBEMD, 20-228-TE24

FOR INVENTORS

PATENT ANMD DEVELOF Your Invention, Regiatersd
Pabert Ager and Licansed Prolessional Engree:. Send ior
FREE FATENT INFORMATION Every Imverdor Should Have,
Richerd L. Mier, Woolworth Bullding, 233 Brosdway, Suils
3120, New York, Y. 10007, [212) 267-5252.

MANE Yo' [nweniicn Pay. Fack-Filed Bookisl Omly £2 95
Bou B35, Morgantown, Wy SE505

HEW — OLD patmnta wanted lor markefing. Gold Mugget
Enterprises. 'Waukon. lowa 53112

558338
CASH FINDER FEE — ROYALTY — (NVENTIONS,
Micichs, Formuias. §ldens, TE1E M. 13 Ave., Suite M1, Phogri,
AT BS021

BALORDER ADVERTISERS! CLASSIFIED ADVERTIS-
NG CAN BE MOST PROFITABLE AMD REWARDING.
PROBLEM IS TO KNOW WHAT TO DO. WHAT NOT TO DO,
COLUMBIA CAN HELF YOU WITH YOUR MAILDRDER
PROGAAM. OVER 30 YEARE CLASSIFIED ADVERTISING
EXPERIENCE. KNOWLEDGE OF BEST PULLING PUBLL
CATIONS. EXPERT COPY SERVICE IS ALL YOURS AT NO
INCREASE OVER PUBLIBHER'S STANDARD RATES.
CHANCES ARE YOU WiILL SAVE MONEY. WRITE TOOAY
FOR FREE DETAILS PLUS YOUR FREE COPY OF “NAIL-
ORDER ADWVERTISER'S RATE GQUIDE". COLUMEA
ADVERTISING AGEMCY, BOX 1305-PM-1, FICHIOND,
INDLAMA 47374

RUBBER STAMPS

BARCO Type Foundams. Type and Rubber Stamps cals-
lcguia, Mall §1.00 refundable on first onder, 237 5. Evergresn,
Bergamlie, HO106,

MAME And Addmes Stamp — 52,00 Posipaid. Monfor
Starge, Bow B43Y, San Diego, CA 92138-0431

OFFICE SUPPLIES

REAL ESTATE & FARMS

NEW! FREE! Big Spwing Catalog! Ower 5,400 country prop:
antifd Senicyibied, cturied! Land, Farme, Hafsd, Budinesaas,
Racrsaton, Rstirement buys! Seected best thrucut the LS,
Orvar 700 offices, 43 simles AU Acroes Amanca! Yours FREE
from e Word's Langest! STROUT REALTY, INC, 7 5
Deartsorn, Dwpd, 5800, Chicago, IL 80813, Cad 1-800-841-
W26E,

MEW.. FREE, . SPRING CATALOG! Top ral sstats val-
s EodEt ko coasl! Planss apacly fypa propardy and Incation
desired. UNITED FARM AGENCY, 812-PW Wes! 47th,
Kanszas City. Mo. 64112

LIVE in Cosia Rica. We supply iBcls you naeed. Fartile Land,
Mo Hesting Probiems, Groat for Surmval Homestsad

CALIFORNIA. Acreagd Lots. 300 down. B4 monilhly. Box
35291, Liw Angeldd, B0O035

FISH, Garden, Homasisad, Retre or Imeest in Flerida's
Usikurs Pire Laks Community. Lots hof Mobile Hames o Con-
wartional, $455 cown, low monthy. Iuatrabed Brochum. e
W 1P ULE, 41 Bo, Imesrness, FL 32850,

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING., Bookled Bhovws yOu how 10 Sia your pem Dus
st with Classified Advertising. ONLY §1.00 FOR BOOK-
LET — [$2.00 coupon refundabie with fesl order). HLE.
KAPPEL. POPULAR MECHANICS, DEPT. P. Z2a WEST
5TTH 5T., NEW YORK, NY 10015

PRINTING PRESSES—RUBBER
STAMP OUTFITS

TYPE Forts, Hand Prinfing Presses, Supplies. 120 Pages.
5100 Decuctible firs! order. Acmae Typa, 1720 M. Marahfiedd,
Chicmgo, BOG22

RUBBER Samp supphes calmiog. Jackson, Brownsville
Fogd, S-110, ML Varron, Bincis £20684

COMPLETE FRubber Slamp Outfts, Suppliss. Sama day
shipmenl Sigh Engaving Machines, Wholssale Catakog
51,00 Dechoctibin. Star Stemp, 1720 M. Marshiisdd, Chicago,
B0GE2

{Continued on next pege)
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PRINTING PRESSES—RUBBER
STAMP OUTFITS
PRINT YOUR OWN— Printing presses, by, supplies
dirgct feoim faciory. Send 25¢ lor calalog and samplas oo

PRINTING AND SUPPLIES

THERMOGRAPHED BUSINESS CARDS §10.60. Free
Samples. BA. 2501 Sepiing, Glenshaw, PA 15116

LETTERHEADS, I Cokors, §17.50. New Designs. Low, 24
Post, Mewfourdiand, MJ 07435

QUALITY Printing! Lowest prces. Shipped in four warking
diye. Writs io: Panil Press, Box 65, Duin, IN 47335,

SALESHMEN-DISTRIBUTORS
MAKE EXTRA MOMEY DURING YOUR BPARE TIME!

Giifts. & focal firmg. Prompl, Tendly sarvice 1om emall bovwn
BAA-1 Compaay i ow 7377 yaas Mo Investmen or Collac-
foms. Weskly Commissions. B your own Bosa, Full tims
printial. Mo Expeianoe . ‘Wirite ta: Frans Bucikey,
HEWTOM MFG. C0., Dept. PRICT, Nawion, ke 50208

BELL SEMBATIOMAL LOW-COST PHE-ENTRY PRO-
TECTOR for Automobiks-Euiidings. Exceptional Distritutor
rrgn. Modtressd Elciric, 3013 Bax 1048, Michad, S0
T -1048

& WORTH $1,000 - GQUARANTEED! The RDAD-MAP
TO RICHES. 5495 Cardol, BAS Indusrial, Boy BOBA, San
Carlgs, TA 94070

QUICK Copy Printng. Low Pricas. Write: Nationwite, 614
Mot Main, Bloamingion, Mnois 61701

GUMMED LABELS

1,000 Deduors Gummed Address Labels §31.00. Frea L3sma-
wre. Acme, 55 Tomoka, Piftsburgh, Pennayivana 15220

GIFT SHOPPING
BUY Swii-Style Armry Kole. Ewven Bladed $19.85

Bargain Galaxy, Depd. 251, PO, Box 20474, Denver, CO
BO2Z0-Da74

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Goad Tesdh, Aings, Dia-
monds. Walches_ Siker, Platoum. Mall Artcies Today. Free
g with informetion, Chicago Goid & Precious Medas, 6 E.

TOP PRICES - PLUS BONUS PAID IMMEDIATELY FOR
ANY GOLD, SILVER. OR PLATIMUM ITEM: Class Rngs.
Jtl‘ﬂ? Duaroncis, Gold Testh, Silversars, Eic. ANY CON-

Dedads . . . Sunnywale-Pill, 2837-10h Streel,
M‘I‘W llinois B4 108

TAKE HO CHAMCES. Deal with cldest, mosl reliabas firm in
ol gobd busness, Estabiished 1834, Highesl Cash, We buy
Gokld, Séver. Plalinum, Dismords. Highast Cash. Fres infor-
mation. Aose ndusinies. 28-A Eas! Madson, Chicago.
B0

WATCH And Clock nepaming books, hools, matenals, Frese
Catalogs. Morth Amarican, Box TT-AN. Fox Rever Grova,
Thinois BOO21

CYPRESS wOOD CLOCKS, Cuartz Movemen. High
Gioss Epoxy Finish, 18 To 20 Inches. 529.95, 55 Shipping,
Clock Stova, Drawed C, Bonila Springa. Fla 33523

AQENTS WANTED

PRINTING Salesen— Excaliant monsy mak-
rng sidling seding Decakortania Mams Plates, small quant-
Specialios, sagn eiers Fres sampes. Rakce

!I... Baﬂul'l Mass. 02118

SPARE TIME CASH. Sol lymous Hanowes Shoss Sam-
plies, Sibis b frim. MG Sageirienion rindied. No sgd Fmil. Big
cormigsons. Hantwer She, Depl. 3220, Hanowe:, Pa
17331,

MAKE MOMWEY IM BPARE TIME. A5 a subsoriplion Saies
repraseniadive or ipading national magazines, you Gan samm
genarous commissions while |ssriog e an of sallng,
Itructines ar duppie will Bir et 4 pou s, Send the ad
with your name and Bddress o) POPULAR MECHANICE,
Dept. AB-L, 250 W. 55 51 Mew Yorie MY, 10015,

BUSINESS OPPORTUNITIES

BTOP Wiasting Monery Answerning Dusstionabls Adverbise-
s, 1000 Ofers Explaned. Globe, Box 20588PC, 50
Linais., Ao, 63138,

FREE BOON. BECOME OPPORTUNITIES AGENT. Eam
Thousands Opporuniies, Bax 1564-47, Far Oaka, CA
856828

MAKE HOMEMADE BOOWLETE. I've earmgd $187.000
with ming. Free Wlormelion: Faloon, Boo S48 Wobdille,
Texas T597T8

YITAMIN POWER. . . Buydirect from tactony, Build stesdy,
repoit roic hagh proil business. Distribute 200 highest qually
Al nutritional supgleteats. This s not 3 mutfi-leesl sales
deal. For catulog end confcential destriuionrs price (st wrile:
Wilmimi Pawer, Degt. PM, 51Frankin Ave._, Valley Strasm, WY
11580

MAKE Exya Cash! Mo Experenco & Capital Required
ndeparsfence, PM-1E2. 1148 Sieth  Aveous,  Brishol,
Fennaylares 19007

PRECIOUS STOMNES & MIMERALS

GET Fross calakeg o B i rockhonsnd, germ cuther, jeweairy
maker. hobliyisd of craffeman can ba without Full of bargains,
axchetee BRmE, w nces from [angest suppers and author-
g in the feld, Free new calaiog just off the press. yours jor
e paking. Write: Grogar's, Degpl. G2, 800 South Amowo
Plewy., Pasadeny, Castornia 91109

FIND Lost cowns, jewalry. buried reasure, pold nuggets.
relica. Méw rgvdlutiongry fateried delecion analyzes obyacts,
Iracreancous famgs, i ground pickug. Free satuiog. Gardinar,
ATZHM M. TTh Ave. Phoenix, Arrona B5013

GOLD, SILVER, Coins, Reics - Find wilh umigue paisnisd
trpagure finder units - None bafler, Low pnces. Fres inlomma-
twwn, Write- Techna, Dept. C3, 11800 Montana Avenue. El
Paid, Tecas FEO35

TREASURE- Locats quarter mia swhy with ulfs et
incatar - brochune free. Research Products, Bos 270270 -
AMC_ Tampa, Flonda 33688

PROFITABLE OCCUPATIONS

ETART PROFITABLE TOOL RENTAL bumness, spars-
b, with [iTthe Cagh, Instructon Manual, $4,00, Lincoin, P21,
Box 558, Cifftan, MJ 07012

MAILORDER OFPORTUMITY Stpr profiabie home sk
e wilhout expanence or Sapial. Wrilte fof fee Book, plus
deists. Maf Oroer Assocabes, Dept 634 Monbvass. N
Q7048

GET "INSTAMT BUSINESS™. Frea Detzls) Mewamn, Box
1388, Brookings. OR B7415

WICKSE, Ignitors lor any Serosene Healer, Becoma your
Ievvery's, S v rapdlrs, pats. Send 5200 R citalogus. VIR
Repair Co., 124 Walsh Rd , Horsham, PA 18044 (215) B5T-
1556 Wholasale, Relal

MONEY SECRETE! Hak People and businesses gof mon-
&y, Easy horme business. Ferastic Profits. Mo Exparisncs—
Creen Howrs. Conrtinoows Assstance. Free Details: DFC. Deot.
1eGe1. 1145 Reservoir Awonug, Cransion. Ahode kstand.
eraci]

SELL Booke By Madl 2000% Profils! NLRC, 55 Surier,
BE3A_ Ban Francisco, Calfiomia 24104

SPARETIME METRIBUTORS NEEDED. Linkmited Profis|
Provan Automotve Producl Free Detals’ MOTALOY, Bor
5T-PMY, Downiry. CA 80241

FOU CAN MAKE an extra $50,000 THIS YEAR —with your
own busingss! For Free Detads. Write. YICTOR ELIAS, 6515
Bunset B, Buite 302, Holywood, Callt. 9008

WOODWORKERS - IDEAL HOME BUSINESS. Fres B
crurel Pine Ghop, TBP, Wesl Paterborough, MH O3468-
L]

FREE Catalogs FRepar v conditionng Ralrigecation
Tools, supples. hull instructons. Doolin, 2016 Camon, Dallas,
Tauss 75201

FT. SMITH Auchon Schood, Fr. Smith, Ark. Y2803, Residant
A Homa study, Veleran Approved.

FLASTERCRAFTI! Profitable home busness. Molds avail-
ablg, Details: Lynnatte. B251C Menlor Park, Menior, Ohio
AA0E0

TECHNICAL WRITERS rmaks big money | Free details: Tk
Pubs, Box 2458-F, Crovila, CA 95054,

$30 hourty Repairing Alr Conditionars, Sampia Lesoon
“Mairmence Saves 0% On Operabon Coaste.” $10. Ja-Mi's,
Boa 16433, Wichita, K5 67316, 116-688-0723.

184 POPULAR MECHANICS

SURPRISE EYERYBOODY. Becoms Notary Pubiic now. Wa
by, m.mﬂmmﬂ:l“mrm_}uh
wale, ncome. Assisiance naliocwice. Brochune, Guil, 234
Club-A. San Antonio, Texss TEXNN

GET RICHN Secret Law smashes debis-—brings cash and
creditt] Detats FREET WealhKn-wB-1, Billings, NY 12510

DEBTE WIPED OUT wity sacret Fadenal Law! Forune
Buikling FREE REPOAT] Bueprints #B- 1, LaGrengeviie, WY
12540

ASSEMBLE PRODUGCTS AT HOME Mafy opportunitas
parying Migh Weekly Profin pressrtly svailable wrhout o
migrd. Write: Buginoases_ 928 Brighion 11th, Brooklyn, Mew
Yok 11235

PLAND Tuning Quickly leemad wilh Rome study courses.

Diplorrea. gramied, Amaricar Tuning Schoot, 17050 Telhar
Drive, Morgan Hill, Cald, B5037

PICTURE Framing—Proftable full or spare-tima business.

inciuded. Japa, 126-PM Severih North, Hopiins, Minnasots
55343

WEFAIR HYDRALULIC JACKS — DETAILS FREE.
WHITE: HYDRAULIC PARTS SUPPLY, BOX 4187,
BROWHSVILLE, TEXAS T8520.

FREE BOONR 2042 Urique Proven Endsrprises. Fabulous
“unknowns, " Second inflation incama. HAYLINGS, Cartsbad,
CA 52008

BECOME REAL EBTATE INSPECTOR - S100.00 HOUR-
LY Potertial, Ba Boss. PartFull Time, Home Dpacgsan Eim-
mates Irestment, Simplifed Ingtnction, Forms, Assistance.
Frow Information. Bom 400, Amokd, MO 63010

1 MADE $40,000 Year by Maikarier! Huiped oihers msks
monery! Detalls 282 Tormey, Box JBYY, Ypsilent, Michigan
48197
ve Profis. Gresslin Corespondence Schodl, Bow 827,

CLIP newspaper teme — 52 - 525 EACHI FREE Paport]
Clippings-KB-1_ Bilings. WY 12510

$1104.00 Monihly For Tan Hour Work Week | Guarsnieed!)
Homework . . . Sian immadiataty . . Paid Dedy - Fres infor
mation Appicaion - AMY, Box 1028-A1, Walaheo, Hawss
T4

SELL inorrnalon Boalka, by mas. Writs: Grahamce, PMEX
B3371, Tacoma, WA H8400

$480 Weekly. Home maling program. Goodworid, Box
252X3-A, Tamara:, Florda 33320

$20,000 - §100,000 yeaty Slart your own JANITORIAL
busanass. Wrils: CLEANFRO, PO Box 1 70G0-P, Porfland.
Cwegon BF21T

58200 From Square Fool P'I_rmm (Huge Damand).
Aevanling Proof 25¢. [Redundabis), Woodwin, Brogewales,
Mass 0Z324

LEARN Thea seerols of repairing |Lmk hafenss “Fabulcus
Frofita™ mmall svvestmenl. Apax Enginsenng. 5454 Bolsa,
Aascaders, Call 90422

REVEALING FACTE, atout Aig OF's in Opportunity Offers.
Dwimis Free, Siate Shop, B07-56 Suthenand, Siockdale, PA
15483 ’

GOOD INCOME WEEKLY Processing Mai Free Suppses,
Postagel Infarmation: Aush shamgeed enesiops! Foodmaste:-
CPM, Burn Mills, NY 12027

MAKE Millions!' BATTERY MANUFACTURING. Detais
5100, Evarias!, Box 365, Bogota, MJ 07803

PERSOMAL Business Loans, Mo Colaberal, YWrite: GELCO,
Bow 342932, indianapolis, IN 46231

COMCRETE Block Machines: Catalog $1.00. Rouls One,
Boa B5, Rapkd City, South Dakods 57701

SELL Books By Mail. Free Dealershe, Midwest, Box 44R2-
Fhl Shawano, Wis. 54166

GET RICH uxing OTHER PEOPLE'S MONEY!! Uinique —
amnaring business'| Detalls FREEN Firands Consultants, SB-
1, Billings. MY 12510

DONT Saave home! 1882 HOME BUSIMESE MRECTORY
Ies18 oveer 50 empranies thal compladely 884 you LP A yOur dwn
10w ComlTigh ol hored DoarEind businass. Mewly updaied.
52 Business Information Servica, Box 10024, Chicago, IL
BOA10.

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
WERTISING. Bookle! shows you Bow o stan your cwn busi-
ress witn Classidfied Adverising. OMLY §1.00 FOR 800K-
LET — (§2.00 coupon relundable with Rrsl oroer). HLE.
KAPPEL, POPULAR MECHAMICS, DEFT, P, 224 WEBT
BTTH 5T, NEW YORK, MY 10019

MAILOADER §1,000.00 POSSIHLE MONTHLY Saiing
Inleernation. Fres Detads. RESVE, Chatswoth Ave. Box 301-8,
Larchmont, Maw Yok 10538

“FREE intorest Capilall” (Fros Dwtails. ) Sources. Box 59
Phd, Lieis, FL X384

IMPORT-Exponl cpporfunity, proltable workd-ede, mad
oroer busmess from homs, withoul capal YWe ship plan for no
rish guaminghon, Expsrence unnecessary. Frea Repo.
Malinger, Doept, AZTH, Woodland Hills. Calilornia 81387

BECOME Tex Consullasd, Ouwe students marn 51,000-
53,000 svary tas 3aEson prapamy miurns svenings. State
Epprovisd. Mational Tan School, Monsey 2APF, New York
10052

MAKE 2 10 3 Smiee youd o8l Over 2500 specially products.
52 00 brngs glant below-wholesake calalng relunddabis o fissd
ordar, Gegham, Dept, A1, PO Box 388, Mew Palz, WY
12561

EARN Hundreds mailing ouwr school buleling! Suppises!
Stmmps! Details! For samples sncioss w
Consumes Sorvices, B9-P. Orangeburg, WY

proal,
Cadaredge. CO B1413

SELL Books By Mail Proliatam. Write: Musgrove-1A1,
A, AR T2E21.

[Continusd an nax! pags)




BUSINESS OPPORTUNITIES
Continuad from
MAKE MONEY WOODWORKING - Easy profis

Taking
WNUBUA ETE, novaltes. Free detads Wikams, 32K Tius, Glen
Coren, MY 11542

ETART Your Owril "HOME REMODELING BUSINESS™
Frow Detaiis! . Ramodeler, Box 262, Massapodqua, M Vork
11758

memmg Eightean
Months Guaranies Maans “Big Profis Fast™ EMH'&S
Gabile Drive, Late Rook, AR 72205

SELL Boows By Mail, Jones, Box 28454, 581, Vanoouwe,
Canada V5T 4E1

SAYE POSTAGE! Your name sant 10 more than 10 free
Busimess Woneymakmg Adverlises, all in this issus.
100, Advertsers Pelerral, POB 81613, Faibanks, AKX
FaT08-1513

F100,000 OPPORTUNITY SELLING INFORMATION BY
ML, It's Easy! Lot me show you how with my valuable FREE
report. Terbo Enterprses. 302 McDuean Ad.. Absrdesn. NC
Foxit]

5200 Wealdy From Wood Scrags. Hob Crafi Sellers. Flans

$5.00. Mo Cash. TMT, 10 Brewning, Shrewsburg, MA
0 645

HUNDREDS WEEKLY POSSIBLE! MAILIMG PROGRAM
HNabonwida, Box SE308, Dafas, TX 75258

MAKE 2000 BMOMTHLY. Spare fime. Unigue proven
enterprisas. Mo selting. Mo Capital 1o stan. Free brochurs.
Kashbuilders, Ban 1132-18K, Indianapolia, indiana 46225

HETRIBUTE BURGLAR ALARM ECUIPMENT, Gros!

Equipment, Biow Whoiessle Prices, Free irpemabon. RG
Sales Co,, TR0 15t Ave, MW, Seaflle, WA S8117

MONEYMAKING OPPORTUNITIES

EMD MONEY WORRIES with GUARANTEED WEALTH
SYSTEM! Mo imvestment Detals: WEALTH, Box 5281,
Staton B, Victona Canada VER-5N4

DISTRIBUTORS, EARN SEVERAL TIMES YOUR COST
ON THDUSANMDS OF PRODUCTS. GIFTS, WOVELTIES.
TOYE, OTHERS, FREE INFORMATION. W & W GIFTE, BOX
8, PILLOW, PA 17080

INFRARED THERMOGRAPHIC snergy sudits lor home
and industry. Exciingl Innowative! Profitablel Details; RSA
{The Infrared Pecps), F.0. Box 523, Phillipsburg, N4 08865
0873

RECONDITION JUME BATTERIES! Proffable Home
Business! . . . JAM, Box TT1-PM1, Balte Ground, WA
SR04

START OVER 100 BUSINESSES AT HOME, PART TIME
FOR ¥10 OR LESE. SCHUBMAMN MOUSE, 680 RAYEMMA,
REVNOLDEBURG, DHID 43068

YOUR NAME TO ALL BUSINESS OPPORTUNITIES THIS
ISSUE—$1.00. Beseve. Box 19713, Las Vegas, WY
B31%2

MOMEY Sellirg Paparbacks, Y Recave Fres. Informa-

fion—84 00, Librevia, 8040 Lysdals, Bioomnglon. MM,
55420

BONEY In Maliorder Janxowski Destributors, P.O. Box
21728, Milwaukes, Weoonsn 53321

WHOLESALING OPPORTUNITY! Sian prolitabie home
Business withoul axpenenca. Toys 1o Slensos — incredible
Profits. FREE information. Hamilel Mouse, 17TEE Jackson
Sereal. Maplewood, Minnasata 55117

B3T pur hour driving. Mone poseiie, Trixe secrets revesked
Send §5.00 to; Wikams & Sons, PO Box 25604, Colorado
Springs. OO0 BOBGE

GROUND FLOOR OFPORTUMITY Hoftes! muli-evel po-

Regquiremants. No Bookkeeping. Send Stamp For Indonmation.
Katr Emeprises. 1019, B-5, Menchan!, EMngham. il 62401

FREE INFORMATION How To Ged Rich in Mail Qrder.
Bimeo Evimrprises. 2128 East Main Sireat, PO, Box 528,
Bolhvilla, GA 30278

NOW'S your chance o ged i on fhe ground fipor of the
newes] busmess peeepng America. EARM 51000 WEEKLY
tor 10-15 hours work writing Prolessional Resumgs. START
IMMEDIATELY] ONLY §5.00 FOR THE COMPLETE X0-
PAQE REPORT AND INSTRUCTIONS bom. Watl, D-106,
C.P. 1283, Bonavenure. Momireat Canada HS5A 1H3

VEMDING MACHINES. Mo seliing. Routes sarmn amaring
profis. 32-Page Catalogue $1.00 (Aehurcabls) Parkway
Comparation, 1830 PMB Oreecsapring Duwes,  Timontum,
Maryland 21083

GUARANTEED Weallh Sysiem can changs your life. Stop
stugging and stan Livng! Write dor Free Details. Aoy
Thomason, F.O. Box 3670, Englewood, CO 80155

FREE Information! Multi-Level Madorder Sales. Ground
Floor Cppadundy. MMD, |ne., SO058 Capiol Dr., Bamicia, CA
|50

FANTASTIC MAILORDER OPPORTUNITY! Sed Bookiets
And Feporia By Mad, Huge Profill! Bernngion Parks, 307
Maplewood Ave.. Depl. 182PMW, Mohnlon, PA, 18540

PLARD Tuning laarmed quacedy i fome! Free mfarmation.
Empirg School, Bax 1014, Jupiter. Flonda 33458

MAKE $15.00 Hourty Bulding Custom Luggege Casas &t
Homea, Huge Nationwide Demand. Fill Mail Oroers. W Supply
Matanals, Insinuceions Everyhing. Fren details. Custom
Case, B0ET De Solo Ave., Depl. C20-13, Woadland Hills, CA
01 388,

MAKE Rubber 5tamps Hghty Proifable Business. Free
Dedads. Stamp Magic, POB 22809 (GC), Tampa, FL 33622

CABINET FROMT BUSINESS. Excefent pant time o Iull
fimp, 50% i 70% profes. KE inchdés: 150 page
Manual, Salid Hardwood FAsised Panel Doors and Vensers al
Wholesale, Info: $2.50. Kt $140.00. Mu-Cabnel Systems,
106 Puckard Dv_, Syeacusa, NY 13211

GOLD FOIL PRINTING FOR PROFIT, Personalize busi-
mass cards. pancils. mabchas. Free Datails. Gold Magic. POB
24584 (GC). Tampa, FL 33823

BECOME Financislly Indepandent through Wriing. Free
Dtais. Koy Prosa, T7T82-P Brockway., Boulder, 0O B0303

BOMEY MAKING BUSINESSES AND INFORMATION
FOR THE 1980°al Frea Details. Hamal Ememprises. Box
30048, Depl. Ph-1-3, Mowest Ciny, OK T3110

EARN Extra Monay! Make $2000.00 fram 513,00 Invest-
ment. Rush £2 00 to: Thomas Ringeor. 163 East Yorx Sireet.
Akron, Oheo 44310

$800 WEEKLY Polential, SASE Barker, 820 W. Gulssrial,
#4% Santa Barbara, C& 93101

Wik AT POCKET BILLIARDS! Parsct your techmique.
5480 J.D.Emmmmm.. Saiibe 104,
Barverty Hills, CA 90210

il LOTTERY crtizens with $40.00 Fee. Win YALUABLE
LEASES, Froe Detals. Knebal, 6205 Joyos, Washingion, DC
2000

MONEY SECRETS now disclosad| Star as iow a8 you kel
Use other people’s money! Tricks palore! Donl miss? §9.85.
MacDonald Enterprises. Box 74-P, Mewton, MA 02164

1500% RETURN Cn investment Guarartesd. Datails Free
Siamps Apprecisied. RAF Crur, Box 462, Adaniic Beach,
Flonda 32233

FITROD Weakdy Comecting Pupils’ Lesspns! Sampdes
£1.251 Castie’s, 23 LP Fifth, Mew York City 10001

WE BUY MEWSPAFER CLIPPINGS of Weodng An-
nouncaments tor §1.00 sach. Instructions 51,00, Clinpings,
Box 491-PM, Galesville, Texat TEEM.

GET RICHII Secrel law amashes debls — bongs Cash,
Cradll FREErapol! WaaShI-wWEM-1, Billings, NY 12510

MARE Imabon Martie, STanJetes. S1an Gift Shop. Detais
502, Marblsizing, 41 Waveron, St Louis, MO 83124

PLAETERCRAFT! Monaymaking home business, Detnds.
Mailway, 24940-BF -1, Naskvile, Tn. 37202

3000 WOMTHLY Fossible Sefing information by Mad

Froa Repor. State Shop. 507-53 Suthedand, Stockdale, Pa
15483

EARN a cortirming noome. 50% profil salling o ocal bus-
rasaman. One sale can eutomalically repeal for yaars., Seds
o gight. §7 for Sales KA and Sampe. Omege Assaciales. Box
451, Frankfin, New Jarsoy OT£16

mmlmmhmﬂlrﬁhlﬂﬁn-
i Private Detecthes, eic. Brochure 31

YINYL'S When the money is| Professionally repair, rein-
ish, recoior hemilure, luggege, car topa. Quick, sésy. Twa
wrall K30 jobs 2 day sarn you 51,000 & rmonlk. Hames, sar,
affices, restaurants, unlimied customers. Starl earning BMer &
lew cdays practios. Sensationsl delsils free. VIF, 2007
Moninoss, Chicago, BOG18

MAKE OVER 522.50 mn hour. Spare time a1 homa? Rlubbe
Stamp industry nsec smai mandsctuers. We hamish &l
and know-Fow! Parbeutars frea? Winte: Flobens,

Room RC-2-LA, 1512 Jaras, Chacage, 1L 60E26- 1987

FREE Dwtalls: Stisn Al Mo Withaul Cagitall Bacomi M-
licnairg Fast! BEST MOMEYMAKER for 196808 Wiite Today!
Heamco, 323 Frankin Bukdng. *804, Depl H-146-PM,
Chicago. lmois G606

SCRAP PLASTIC availabie irea svenywhare, Operale your
wer prodiabie recycling canier. Details: Plashc Recychrs. Box
241-A. Hamilton, OH 45012

35 FORMICA COUNTERTOF REPAIR AMD RESUR-
FACING 340+ Wi, Burns, culs, s1ams ook le mew! Markel
wide opan! Phalos - Information $3.00 (Refundabia), Renew,
Bow 18730-105, Podland, Oregon 97219

REFRIGERATION & Ax Condition Leamed Cuck and

Easy. Low Cosi Froe Oetals. Frost air, Box 10067, San
Antonsg. TX T8d10

Lawrpars.
Redunded an 18t Crder. J5 Enterprses., Box 3201, Springfeaid,
IL 62708

FIMAMCIAL |INDEFENDEMCE! Incredibis
Diversilisd F1. 23 Sunsel, Framirgham, kA 0170,

SUPER Profts Thees Timas Your Cost On Hundreds 01
Ibewris. 35.00 Brings Geari Calabyg Refundable, Housa of
Specialies. 7 E. Fourth Strest, Dept. 820. Dayton, Cheo
5407

Mamod!

SCREEN PRINT T-SHIRTS, otter dwms, inaxpensioe. pro-
lessonal wits, Froe Detais ~T-Primer,” POB 23881 (GC),
Tampa, FL 23623

BUMPER STICKER PRINTIMG DEVICE. Cheap, Simple,
Fortable Fres Delads Bumnper, POB 22791 (GC), Tampa, FL
3422

SELL Ower 2000 Products, Whoesale, 1o Retal Stores or'to
Consumars in Fliea Marats, ho sxponence necessany!
Deatamils §1.00. refundabie on firsi peder  Fsisers Wholesale
Products. Depl. 111, T4 Holslie Ad, PO. Box 1172,
Bigomfekl, M) 07003

TAKE Catalog Ordars. W droprShip 2500 besl-salling $pe-
cialty products. Lowesl beiow whiisssie proes. immedate
dedvery. Spectacular homa busanass opportunity, Froa Bogk,
ShIC, 6061 Do Soto Awe.. Dopt 20-12, Woodtand Hils, CA
91388,

£33, 840,00 ¥ ear Seling Huge. Caroon Chamacier Balloons,
Deetaile 52 00. Posl, 4805-0 FAosny, Annision, Ala. 36201

SOLAR Hoating learned quackly al homs! Fres informanan,
Empire School, Boaw 193, Aockeilly, IN 4772

UMIQUE CLASSIFIED MARKET INFORMATION Detais,
Sand 20cis Poststamp. AF. Inoorporaled. G40 23m Ave
H.W.. New Brghlon, Minnasota 55112

HWUNDREDS Woesty, Rsading Classilieds - U.5.A., Cana-
da' irstructions. §1.00: Garand, Box 2895, Thunder Bay,
Onimna, F78 BG3

5300.00 Weakly Possible, Spase Time Maling. Box 24063-
PM1, Phisdelphéa. Pa. 19139

MAILORDER FORTUMNE! Stan Home Busirsss, Most Suc-
cesghyl Plan. Free Bookel Maibbox Publicabons, 4820
Babyion, Dayton, Ofeo 45435

COMVERT ELECTRIC CARS, your garage. YOUR Cus-
Moz | Fros Raparl 3£ Engrnesdng, Box
19408-CM, San Diego. CA 42119

MAILORDER: SELL TO WONEYMAWNING REPDATE.
FAST—EASY—1000% PROFIT. Vanab. Box 19033, Les
Vegas. Ny 83119

EXFERIENCED Bookkespers. Operale A Profitabie Book-
weaping Sarvice AL L Systems, P.O. Box 084, Warwnck, RI
D2Ba?

ADVERTISE af the same B in 11 smal Dowhd saakly
newspacers, Weekly cost undar 51500, Detals; Advartoeng,
Bay &36, Independence, DR 87341

FANTASTIC Profts — 1001 Best Seling Producs =i
Whalssale Cost, Fres Catalog. Camea Company, Dept. 101,

BARGAINS! BUY WHOLESALE AMD BELOW] Mame
Brands, Appliances, Fumilure, Sports Eguipmant, Tebavi-
maons. Camevas, Walches, Jewsiny, Tools. Closacts, Surphus.
Thousands More. Free Detals Wrin Today: Workbeide
Bargairhurtens, Box 730-A. Holland, Michigan 45423,

HOW TO pam 235% 1o 2.900% imierest on smad Suma.
Details fres. Guaranieed. Schneader, 55 Sutier Street, Sute
BA2-PM3, Sen Franciscn, CA 84104

FANTASTIC sarmngs from homal! Offer: Aush
Searnped Addressed Envelope. Imperial, P-8 X17410, Fot
Laudardale, FL 33318

ARE All Thesa Ads TrueT FIND OUTI Details: Swartz, Bax
2OE5-C, Lansing, MI 48901

FREE typewsiter rapair course. Send §1.00, postagehan-
dhing, recalva Instrecion packet. Alhey. B-1. Saxonburg. Pa
16056

MANE MOMEY IN SPARE TIME. Earn panarous comimis-
sions 83 & subscrpbon represeniative for lsading magazinas
For Iree details, sard this 8d with your ngme and address o
POPULAR MECHANICS, Dept. AB.5. 250 W. 55 51, New
Yark, MY, 10018,

$500-51000 WEEKLY, AT HOME, or more posaites. 12
wnususl ways. Reporl Send 5200 and SASE o Man
Entarprses, F.O. Box 38001-F, Washinglon, 0.C. 20020

FREE Million$-First Million§ Fres Pus Big Chance Al More

Cash—Wris: Milong. Dept PM. Box 1038, Station O,
Tamma, Canads MAT 22

BIG MOMNEY Mail Ordening, Send SASE. P.O. Box 12751,
Zan Diego, CA 82112

MOONUIGHTER'S Manual Trade tme for cash. Factual
prowen, profitable medhod. Details. Moonlight. §11-8 Pawling
Ave, Troy, NY 12180

$100, 000000 ir Sour monihs | Milkonaine reveals secrets, 3138
page manual §11.00. Frea wiormation k8l Diversilied, Box
+1204-PM, Brocxsville, Ohio 44141

$5T 40 DAILY STARTING nexl weak. Detalls Send 20 cis,
Posistarnp. Shiamek, Dravwes £308, Calilornia 16070308

85 MONEY - MAKING REPORTS- Compiste Datails Fres -
WT Entevprises, Box 734, Whanon, Texas FT488

TREMEWDOUS Profita, With Proven, Easy Beginnens Pro-
gram. Froe nformaton. BMO Enterpises, Box 8128-L,
Kiachenar, Ortara MN2K 286

4213 Camed Drive, Briogeton, Mssouri G3044 {Continusd on next page)
BIG Profit Sefing information by Mail, Details: Box 452-P,
Dailas, OR 87338 JAMUARY 1082 185




MONEYMAKING OPPORTUNITIES
Continusd from

STRCE [T FICH! Vast hidden wealth now being found.
Laam how'wihers Free detils Greenhollow Associains, Box
4284, San Clomaris, CA 02572

SPARE time forune in Vimd Repair. Huge domand crealss
sxceptionsd profits. We supply evanything Cetads fee VIF,
2082 Moniress, Chicago, BOETE

BKl PROFITE n becoming aupplier 1o magor indusiry
through slectroplating small parts snd matalizing non-maial-
fica. Wirihe for frew particulars: Mason, Room MC-2-LA, 1512
Jurvis, Chicago, IL B0E24-1097

LWMLIMITED INCOME — Anyone Can Proft, Wedk Full of
Partl Tirw. Send EA00. PO. Box 370, Decalis, Indmna

:

GET RICH in Mail Order. FREE Information. Send Stemp.
Mary Lou Associstes, PRI, Box 1035, Somerie, NJ
DE8TE

_'ﬁmmzlsmmmmwmu

100% Imerest, 1.000% proit Guaranteed. §5.00. Details,
SASE. Lotz Corporation, 2350 W4T, Demar, CO BaZ11

LAMIMATE PROFITABLY AT HOME. Soctal Sacurify,
Medcere Cards, Pecipes, Luggage Tags, Mewspaper Chp-
pings. Samples. Information $1.00. Ratund 52,00 trel orer.
DM Cawporation, B Siaflord Avanus, Box 445, Manahawkin,
M Jisary, DBDSD

GET RICH "Monary Making Sectets” Free Detals. White
Star, Dwpt. PW1, 520 Wi Street, Grass Vallay, Cadd. 05045

EASY MOMEY WRITING LETTERS! Details, Wondshop,
T218 Promanadn, Galt Lake City, UT 84721

FREE! 5 manthdy e of Opportunity Magazing. Lumlu
seit 10 Sdrming axirs cash. [saues full of
sores. FREE. Write: Opportunity, Dept, 715, & M, thlpn
Chicago, 60602

2000 PROFIT— Sefing infcrmafon! Bacome pubimber!
Eastern Specabws, 37T Antency, Piltsburgh, Panna. 15210

MAIL Businass Fiaafy Works. A8 you nisd is &N ided. Sand
$2.00 for 100 plus ideas To: 0.0, P.O, Box 813, Elensburg,
W RIS

TAPES—DROP SHIPPED— Lags Profts— Greal Oppor
humity—Free Litermiure, SASE. Peychodynamics— PMT, 20
Enst Satwang. Tucson, Arizona A5TOS

$BURD FARTSS For Um, For And Prices,
Sard 300 (Retunded First Job) To: Woodworkess, Box
33324, Derver, Colorado BOZ33

GOLD FOIL PRINTING FOR PROFIT. Personaizs bus-
raea cards, pancis. maitches. Free Detals. Gosd Magic, POB
24068 (GG), Tampa, FL 33622,

BUNFER ETICKER PRINTING DEVICE. Croap, Swmpls,
Portable. Froe details. Burmper, FOB 22761 (GG), Tampa, FL
e

SPARE TIME CASH. Seit Famous Hanover Shoes, Sam.
phes. Sakes kit fres. No axpenience naeded, No age limi. Big
Commissions.  Hanower Shos, Depl 3234, Hanower, PA
17TE

RABRITS-CHINCHILLAS.-FUR
BDEARING ANIMALS

AMATING ProMs! §10,000 Yearty Faising Rabbas for Wool
and Breading. Detaiis—52 00. Amarican Angora, Malts 12,
Montana 55538,

$500-31000 Mot Plan resing Rabbits W us. Frea details.
‘Whits's Rabbitry, PM, Hudson, Ofio 44236,

RAISE RABBITS SUCCESSFULLY 65 Page Bocicat Tells
How, S0 Amencan Rabta Assn, H1, PO Bod 426,
Bloamington, lilnom §1 7

PETS- BIRDS, CATS, HAMSTERS,
Em-

TROPICAL FISH. Healers, Fllars, Alpumps, 10008 By
Wi Catalog i5e. Agua, Ononvle, Michigan 48482

EARTHWORMS, LIVE BAIT

FREE Lieraturs. Raiss Fishworms, Crckets. Fed Wiggles
— 1000 — $8.55. 5000 — $42 50 Postpaid with Fraa Book
on How and Whers o Sel Carter Fishwonma, Plains,
GA 31780

POULTRY & QAME BIRDS

WOTTEST WEW COLLECTIBLE - RARE GEMS! Dwiady
Froe! Taylor's, 113P0 Martn, lnclian Habor Baach, Flonds
xeaT

MEED CREDITT Gt a Visa, Muster Change Card . . . . wilh
o credit chec, Guararsecd! s simple, legal. Pius otfsr ofed-
It secrets, Free deiafsl Send S.ASE. W: infiaion Fapaorts,
PM.A, PO, Box 80148, Los Angates, Ca. BO0G0

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookied shows you Dow 10 StoeT yOur (e busi-
ness with Clasgiied Advertising. ONLY §1.00 FOR BODK-
LET - [$2.00 coupon rercabie with B! order). HE
KAPPEL, POPULAR MECHANICE, DEPT. P, 24 WEST
STTH 5T, NEW TORK, NY 10018

GOLD Coin: §50, Sheor Meckiace: 525, Mation, PM,
Fairflmid, il 82837

VIS4 Cardll Mo Cradit Check, SASE 1o; Credit Consultants-
PM, 2107 Deiamo, Bakersfisld, CA S3305

BORROW FROM HOME! Any amount. &y wortfwhile pur-
pasa, within 30 days. Compafithm Rates, Alsd, you can sam
substanial incoms 23 8 Money Agend. Mo Exparienca — Own
Hours. National Company 10 esaist svery way possibie, o
Gimmicks! Frea Detalls: DFC, Depl 10-C-1, 1145 Reagrvwi
Awerios, Cranston, Rhode [sland 02020

QUICK AR OANS! Fres appHicaton| Lenco, Bax T24-813,
McMinnille, Oregon BT128
BORROW §25.000 “owerright. ™ mefmlnﬂ'
rasdy| Frea Repor! Succass Ressarch, Box ZR070-AM,
Iniarapoks, Indiana 462285
mm $1.000—125,000,000, Dificult loans armanges.
Businsas, Venturs Capini RESEARCH
I.IHI.“TEII Cirawar 500, Dayton, Washingion 06328

Write: Associates, hw Birpckoyn, New York 11235

AMATING FLASHY PHOTO BADOE. SEND SMAPSHOT,
£3.00. Joo Polite, Coepl A, 6451 Ashion, Detrof, Mi 25228

SUCCESS TECHNIIUES! Achieve waalih and
FREE DETALS. Teraira Enterrioes, PM-1_
Broowwond Fid, Ellicott City. WD 21043

SAVE Monpy on Oroceres! 5 Ways — 52,000 Peachy's,
Post Box 3102 Columbus, 34 31803

MICE-RATST Exterminglars Secrot Without Traps Ehec-
tromics Poisan 5250 A Lindblerm, 300T Rics Ave, Rockiond, IL
B0

“AUTOMATED Mant Witenng Systems—For kush and
livedy plapis. Latest methods Doolel §2.50, AguaTrends,
Box 200085PW, Davie, FL 33325

SCWL SUBLIMIMAL “pedc’ lapes - POSITIVE SELF
ACHIEVEMEMNT - alimingte weighl, strass - @AM health, con-
futenca. Feleass ULTIMATE SUSCONSCIOUS ABILITIES -
dimcover TOTAL CONTROL of your ile, EXTRAORDIMARY
popuartty over Typnoais, Free brochure, iversily Sudies -
MIDWEST RESEARCH, 1755 ‘Williama Laks Road #22
Portise, Michigan 48064

BAVE TAXES- 21 kdama—33.00. Telingxy, CPA, 535 Main
5. Placanila, O S5557

FREE Promotioosl Albums, Concen Tickels, Siedsos, sic
Informution: Baery Pubbcations, 477 E2nd Streal, Brooktyn
NY 11208

OF INTEREST TO WOMEN

PROTECT yoursel - Super loud sound alarm amits & pierc-
Irg shriei at fick of & finge! Scares off mugpers, e Send
B455 plus 50¢ PAH. Carlse House, J23R Hollywood Ave.,
Broam, WY 10485

008

BORROW BY BMAIL! 3500000- §50,000.00 No colabsral,
Bad credil, Mo probiam!l] Write: GELCC Finsncial Services,
Bow 34263 B, Indsnapotis, IN 46234

GET cash granis— bom Govarml. (Mever repay ) Alsa,
Cash Lonns AN Ages Eligible. Compiste information, 52 (Ra-
m&mﬁ:mﬂ1mxﬂ Washington, D.C.

m £1,000-950,000 Secrafly— "Chemight.” Any-
or! Credit uimpotant, Repay arytems. Mo (nbenrviews, Col-

BORROW 5125000 EVEN IF REFUSED ELSEWHERE.
Mo Gammicks, IFC, Box 1148-PM1, Lawrsncevibe, Georpia
30245

PAY Mo tnterest. $5.000 Fnancing Al Eligiths, Never
Fiepay. Wrie: ABC-PhL, Bax 588, Lomils, CA 80717

PERSONAL

PHOTO ID, Sealed in plaste AL staies, provnces. 24-
mours, QUARANTEED. Sand 56,00 {2510.00), phota, nams,
aodiress, hesght, weaght, hair, rph., birthdate. CARDIMAL,
Baw 5200-404, Jacksonville, Florda 32207

BIBLE Ouestons enswersd Stampsd ermmsiops.  Bylon,
1767 Bartlar, Dotrodl, Michigan 48219

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Cracits & Jobh Expecience. Fasl [614) B83-1781.
‘Write: Box 13161-T1, Columbug, Ohio 43213

BUG Datection Equipment. LAsratyrs, $1.00. CEMon, Box
Z20-P, Miarni, FL X3188

DIYORCE? Don'l Lose! Liwrature, Abomeys. MEN'S
RIGHTS ASSOCLATION, 1808, Foras! Lake, MM 55065

GOVERNMENT SURPLUS

1887 Surphus Armry, Navy Hors B4 pagea illusiresed cataing,
Sand £2 00 Fuvel, 3037 M. Clark 51 Depl. F-1, Chicage, IL
BOBST

MILITARY Equiprment Manufscturess Pls Governmen
Souncea. Proven Ust Free Bonus, $2.00. Surplus

Swplus
Saies, P.O. Box 204, Trumbud, Connectiout 06811-0204

Faderal Bulding, Box 3813,
WWJHDI

SURPLUS Jeeps. Cams and Trucks awailabhe, Mary sal
under $200| Cak 312.742-1943 Ex. 7133 for sformation on
o 10 punchase,

FINAMCE YOUR DREAMES with Government snd Founds-
tion Grants. Details 31.00. TOU-PME, 432 PCH, Hermosa
Baach, Calforfia D0254

DIVORCE! Know Tax Comnequences Beton Setismant.
Information Thal Can Save Maney and Probéema, $5.85, FGM
Sendops, Bod 85, Dravosbuarg, PA 15034

WiIBA Credd Cards, issued gQuickly wilhout imeesfigation.
Froe details. Stamphend, 825 Post, San Franciscn, Califomia
84106

BACK PROBLEMS Sell-hedp — Sond $3.00 o Ssti-heip,
F.0. Bom 474, Cralgaville, Wast Virginia 26205

COLLEGE DEGREES BY MAIL Rencesisd Unkmaraifiag
oinr fylty-socredited Bachelors, Mastors, PH.D's . . . Frew
mvaghing  delgils. Cownseling, Box J17-MP-1,  Tustn,
Califarnes B2EB0.

JE-E-P-S, C-A-R-5 FROM §15.001 - 700,000 ITEMS! -
GOVERMMENT SURFLLUE - MOST COMPREMENSIVE
MAECTORY AVAILABLE TELLS HOW, WHERE TO BUY -
TYOUR AREA - & - WOMEYBACK GUARANTEE -
“GURPLUS IMPORMATION SERVICES" BOX 3070-B1,
SANTA BARBARA, CALIFORNIA 83105,

mmm_..munmﬂm
Jeapes) . . ow @b 1€ on ool Most compiete Drectony aval-
able — F200 (guaraniesd]. DISPOSAL, Box 15007-AA,
WASHINGTOM, DC. 20008

GOVERMMENT LANDS FROM 37.50 ACRE! Homaailas,
TRITNG, YACATNING. vastmant “Land Buyers Guids” phua
nationwide  kstings - 5200, Lands, Box  19107-A4
Washingten, DC 20036

BUY Gin, Swplus, Free riormation — Name, Addrsss fo:
SURPLUSE, R1B1ETS, Anthomy, Fla X217

SWANS, Peacocka, Cmamenial Poultry, wmuum-

F1.00. Wimuﬂﬂmﬁmﬂwﬂ Minnosots
56474

OF INTEREST TO ALL

LOANS BY MAIL

REMAILING SERYICE

CALIFDRMIA Confjentisl Presiamped Ramails, Recssed,
Forwanded, §1.00 Each. Marguis, Box 1866, Covina, CA
T2z

CONFIDENTIAL, Rassorable, Complete Mad Sardces,
B01-3223-E358. Postsl Shopoes, 363 Easl 000 South, Sall Lakea
City, Utah 84111

VIRGIMIA BEACH Ramails Slamped 50¢ Singie. Maders,
.0, Bax 5416, Virgnia Beech, VA 23455

tail Do, Box 18038 PM, Odando, FL 32860
51,00 Singe. Mail Forwanding Service, BOS0 5. Main,
Housion, Texes TT028

FLOAIDA AEMAILS Recewing-Forwarding Alles, 6326
Autign Orive, Jeckeomaille, Flonda 32210

BORROW $3:0,000 withoul imerssl] Al sligile. Repay any-
tme. Free detmis Infohousa, Box 1004PMW, MNew Yok, NY
1000

BORROW By Maid| Free Detais| MBG-PM 182, Box 2298,
Sandusky, Ol 44870,

SURVTYAL Equipment Food Books, Send 52 00 For Cata-
og. American Sunvival, Sulte Z98H, 2005 Balboa, Mewpor
Bk, Corlil. G203

BORROW BY MAL! 11,000 - 525000 Bad cred?
Rpfused elsewhere? Wik Wodwide. Box 27187-Pas,
Adava, Ga. 30317

186  POPULAR MECHAMICS

RCK. SCashy Loans! Wata: Eile, Box 454-F,
Lynirooi, Mew Yok 115830454

CONFIDENTIAL MAIL and PHONE Cabs Recosived and
Forwarted Dally. Contral, Bax 387PM, Claymont, DE 10700

HEART of the BERKSHIRE REMAILS. Stampec-§1.00.
PO, Box 1469 Pittsliald. Massastnmatly 01201

CONFIDENTIAL UNLISTED ADDRESS INT WRITE TO-
DAY It REMAILCO, BOX 3, BEDFORD,
MASSACHUSETTS 01730

INTERMATIOMAL Drectory of Ramallees $10.00. 1RFA,
Box 15380, Hilo, Hi 56 F20-000

(Contimeed an naxt pegs)




REMAILING SERVICE
{Continusd trom preceding page)

KANSAS CITY REMAILS. Confidantial. Receiving - For-
wirdng, Heartiand, SE24 Wesl 89, Owerdand Park, Kansas
Baz12

DIBCOUNT Decendabitty, Confidential, Catalogs. INTER-
NATIOMAL, Seve. Webb, Box 18368, Claveland, 44116
o6

PROFESSIOMAL Femalls, Dally Receiving — Forwarang
Conflentsal, Free Dotais, SUPERIOR MAIL SERVICE, 1002
Dayman Avenus. Paim Bay, Flonde 32905

MISCELLANEQUS

MAKE Pipes, information: Pemg. nc., P12, Bam 5211,
Chicago, Ilinom 60658

EMJOYABLEST Pipssmoking! inormation Fres, Sampies
$2.00. Box 5348, Hamplon, YA 2268

SCIENCE & CHEMISTRY

HAM CURED KENTUCKY STYLE Easy, defcious §1.00
Aacips. Compete directions. HS5, P.O. Box 17485 A
Lauderdals, FL_ 33318

HOW To Fix Daboous Guacomeie Party Dig As | do thal wil
Dasingirt you mnd Friards, Try it, Send 52 lor Rocipe. Babars

LASER WANDBOOK wn buming, outting, Ruby Faeds,
Cl¥s BCIENCE FAIR PROJECTE complete with Plana,
Books and Parts. Send 54.00 to; Famoo, Depl. P, Box 15902,
Rachastor, N (88T

GRANNYS Winning Desserts. Dalightful £3.00. MGL-A,
Box 650, Hamburg, M| £8135

RUM CAXE, Easy Facips, Greml For Holoays. 5125
Mewecomb, Box 41, Madway, Mass. 02053

LABORATORY Chwmicals, Gigsgware — Apparatus, Cat-
siogua §1.00. Deluxs Somnlific, 334 5 13 Sireel. Manfiowos,
Winconain 34220

PHOTO ID. Sealed i plaste Al stales, provincas. 24-
eaure. GUARAMTEED. Send $8.00 (2/510.00], pheta, mms,
Bos 5300-44. Jsckeorville, Florda 32207

BIBLE OQuestions? Answersd! Mabonal Evangelisic
Sarvice, Box 88505, (FHare, now S06ES

FORMULAS, PLANS, ETC.
HEMLEY'S 20TH CENTURY BOOK of 10000 Recipas,

puararniwad
Sanet B15,00 10: Nig Inc., 1 Hughey Stroof, Mashus, N.H.
D300

GUARANTEEDH Sarmples 25¢ . ., Basooo, Bow 3481 -P-82,

BHTATION GOLD - Formutas ke imitation gokd snd s,

Jewelry quaity alioys Both formaies §5,00. Tom Cangaon,
2000 Canter 51., Arn 100, Berkaky, TA B4 704

COLLEGE EBTUDENTS!—inprove your grades] —

Fsanrch catalog— 306 papes — 10,278 iopics—Fush §1.00
(Fedundablal] — Fesasnh, Box 25018K, Loa Angebes, BO025.
(213 477-B224.

IDENTIFICATION CARDS . . . CERTIFICATES . . . 52
BELECTIONS. Sarmples 28¢ Documents, Boa S884-T, EI
Mate, Calil. §1731

MONEYMANING FORMULAS - THOUSAMDS! CATA-
LOG $3.00 (REFUNDABLE): GwA3, Box 193, Brookfield,
‘Wisconain 53005

GERMAN Recipss. 50 Favores — $5.00. Appest, P.O.
Box 448, Yoeta Lincs, CA B2E85

DELICIOUS! Sweat and Sour Pork Recips. Send $1.00 -
SASE, Deborah, Box 434, Oeibwook, Il 60531

GOURMET Franch Fried Onion Recpe Light, Crenchy,
Dwilecicaps, $2,00—SASE. C. 8. Wolte, 5410 Bluinn Road, Ft
Wayne, Indiana SEB0H
Box 25354, Sacramemo, Callomia #5828

DOWN EAST FAYORITES 10 Pecipes, 537,00 SABE: Sue.
Box 945, Ens? Winthrop, Maing 04343

FUDGE, Twsd of Fallures? Pariect Every Teme 52.00.
EaEmPMA, AFDG, Box 3385, Farmington, ME (M358

TEM S8IMPLE Favorie Recipes. $2.00. C. Young, P.0. Box
20646, San Josa, Caforria 85160

MY Formala §$10.00. Catalog - Treatse £1.00 Balifon, Box
586, Chcago. G0E90

TRAVEL AND RESORTS

AMATIMG wind wagon machnes! Propelied mechanicaly
by 1 wirkd, wsing windmilisl Copryrighted pubilication full of
PRSI, Bherers hede Old-Hme Semnlons’ exparimeial vaba:
cles, $3.95 Fesders shviys welooms 10 write us sbout Wird
Wagon interests. Wind Machimes, Bod B54, Duwall, WA
S8018

COOK with yowr exiting wood shive o Tieplace - Dhurable
sloai grill s e frabon. Enjoy the incradibie aste of waod
lirg Coolang, Freastanding jor Bummer usa, 100, IndCabe Lage
<15 % 1Y or Small - 107 = 1, Adfjustabie hamghl Seng 24,05
Today. Griddlagrill, P.0. Ban 1517, Cincinaat, Ohio 45201

GOFFEE And Bewr Mugs Personalizes or CB Hand
fﬂﬁwmmmsm 1068, Sprng, TX

ORMABENTAL kron Designs, Boek of 1600 beautiful prac-
tcal designs lor ralings. columna, ebc. Free Litersiuns.
Cunminghasm, Box 20005, Salt Lakes City, Liah B4 120-0005 —
— [3881 South 3200 Wesl)

GUART Botties 51.00 Per Dozen, Plus Shipping o A Baar,
B21 Lincoin, Paio Ato, CA 4301

TELEPHOMNE SUPERMARKET] A4 Phoned and Aceses-
rss. inglad Yoursell & Save 553 - FREE CATALOG. The
Phone Comgpary, Depl. 107, 1472 Oddatad Drive, Redweod
Ciy, Ca 84063

TRAYEL FOR LESS. 11 pg. Beohlet provides Trined Tips
which coukd s hundreds of dollare. $4.00. Box 425, Babwn,
Misgouri 83011

WORLD'S FAIR 1082 Knoxvilie] Guide To Hotels, bctels.
Campgrounds, Sightseang And hora! A Must For Fairgosrs?
5355 Romogudes, Box 1478 Cncinnati, Ohie 45214
ara

SPECIAL SERVICES

INFORMATION On anyiheg  Ferguson  Feseanch
Spmcialists, B0-15 Woodsade, Woedaide, Maw York 11377
HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bockiel shows you how ho start your own busi-
rmes with Classified Advarhising. DMLY §1.00 FOR BOO-
LET — {$2.00 coupon méundable with first order). HE
KAPPEL, POPULAR MECHAMICE, DEPT. P, 234 WEST
STTH BT, NEW TORK, NY 10010

VEGETARIAM Racipes. Main Course Dishes And Soups.
300 in All, 54,95, Kenngth Hanaoe, 132 Whealer Dr., Hupon,
Oihiy 44855

GREEK Desssrs—Five for  §3.00. Alk, Bax 9,
Manchasie:, Marylaed 21102

EASY, Delicious, Orw Pan Cakes, Two Racipes $2.00.
Band, Box 283, Uimiomcwn, Pa 154601

WINEMAKING, BEERMAKING, ETC.

WINEMAKNG-BEERMANING-OAROHOL. Free ﬂuﬁ:ﬂy
Cataleg. Yeas! Equpmenl. Conbnersd, Box G80V6-PM,
mmu_lm.qsm

WiNEMAKEAS-Beermaken: Froe Sustubed calmog of
suppies. Sempiex, Box 1Z2TER, Mensapoks, Mnnesola
55413028

MAKE vouw Own Winal Simpla Inefnections And Pecipes,
§2.00. A. Madden, Box 10053, Lansng, Michigan 48901-
oSS

BEER-WINE, Wiy Duy! Wiahka f yoursed, Supphes. Cale
iop Jim Dandy Sales, Bax S37TPML Cincinatl, Ohig
45290

PURE HERBS From History & Folwors, Wris Sor FREE
Book. “Common Hena for Common llinassss.” Extes-PME.
Ak, Georga 31510

BETTER HEALTH

WANTED MISCELLAMEQUS

Power Drivern Trgck Tiem Ragroower. P.0O. Ban 148,
Bayonna, K1 07002

HIGHEST PRICEE PAID FOR OLD PAINTINGS.
Arminister, 1318 Fargs, Chicags, Minas B0

GOLD, Sthver, Platnum, Mecury, Tamalom wanhed. Ooes

assdyed. Frea cvcular. Wholesals Termingl, PO, Bax 181,
Marwood, Ma. 02062

BUYING: Catbede, Moby, Siabis, Tamahen, Tungaben
Wnlkmr Matallurgical, Consimar, 14300 Nena, Datrod, Mich
4RE30, T-2113-491-4700

FOR SALE MISCELLANEOUS

BUTTERNUTS; Biscy ‘Waimuts, Tea Sasds. Dwwctions.
$£2.5012, SP, 203, White Haven, PA 185661

MNEW - The smazng Roll 8 Rulerl Measures curves. odd
shapes, wte, Send 3495 pua B0e PEH. Carlisie House, B23C
Holtywood Ave.. Broni. WY 10465

HUGE SAVINGS. Elrnals dealer mark-ups. Free Triad
Balterves Whobsaals. Terms armangsd. Lioyds-FPWC, Rocidord,
Winoss 51104

FREE Heanng Ald Catadog. Huge Savings. No Saesman
Wil Caf. Try Belore You Buy! Rhodes, Dept 132-W.
Brookpon, (L 82510

FREE HEARING AID CATALDG - Save Y2 by maill Wte:
“MomiyEavers”, 9530-Phi1, Langdon, Sepulvada, Caldomis
B1343. MOT sold i Califomia.

SAVE Halt by Buying Mearing Aids Direct. Monsh Tral. Rea
Comparry Inc, Box 364, Brsgeport. Ohio 43912

WILLARD WATER. Sean on 60 Minules, Send Sef-

FOR THE HOME

HOME PROTECTION - UL approved burglar alarm undes
T5, Murray, Utah 84107

MEWEST EGG PEELER §'2.00—write: Hanrahsn
Products. TB46 30th Ave.. Kenosha. Wi 53140

POPULAR MECHAMICS CONPLETE APPLIAMCE RE-
PAIR MANUAL 350 pgs. Book provices aasy-io-kolicw, non-
Technical tat and RCiuned shawing how i mpair wruslly any
small o large housshold sppliance from & hot comb o & gas
fumacs, Can save hundreds of doflars! Price $8.85. Send
oeders b Popular Mechanics, Depl. PMCY 1, Box 1575, Rado
City S, Mew Yo, N.Y, 10101

REPAIRING & SERVICING

SHOE REFAIR By Mad Don't Destway Your Old Favormts
Ehosa. Save Morey! Yol Rebuld Them To Look “Almost
Lkt Mew™ Frem Brochuse.  Wrtee  ARTHURS
SHOEMAILERS, 115 N.E. 17T Ave. F. Ludendals. FL
e ]

GARDENING & LAWMN CARE

LEARN Garhaninyg ard Landseaning st home. Fres bookial.
Lidetiron Carssr Sohecis, Dapl. 4086, 2251 Barry AwvSrs,
Los Angades. Califora DODSE,

BUILD A WINDOW GREENHOUSE—Convening B win-
e I wOuUr hoemes 100 & meni-greeniouss Bmounts ho litte Mo
ihan afecheng & bos-live pleagless enclosure 10 e outsce.
T bty ab Ml o don oo & thing o Bl windew clher thisn
il SCreeweyin [0 e BEMe—hs window SIEyE IMBCL Mo

HEARIMG ADS — Gianl Savings — Buy Direct. Sawve
Dmnfor Markups. 30 Deays Tnal Terrm. Batieres, Repass
FRteway, Box 52451-M, Chicage, Bincis 80650

drafts o veirTier, na need Tor . For plmna sond §2.928 1o
Popuiar Macharsos, Dept. PRMC1 1, Bea 1014, Radio City Sia.,
New York, MY 10701

TOBACCO

RECIPES, COOKING, ETC.

FREE BEERMAKING BDOK Pluy Catakg Finesi Equip-
rasc], bngradinnts. Fulty Guarantesd. SP), Beol 7B4-M, Chapsl
Hill, ME 27514

BEER LOYERS — Breew your own. Delicious| Inexpersie|
Free Cataiog Beoer Gear, Bov 250530, Lansing, Michighn
ABIR

MAKE BEER, Wine, Liqusurs. Free Calsiog. Bacchanalia,
Box 51w, Contral Yillage, Mass, 027850

WINEMAKERS-BEERMANERS. Frash Stocks. Fast Ser-
wice, Frea Catniog O'Bren's, Box 24 D, Waymna, Il 607154

BEERMAKING SUPPLIES —Oualfy Selecton, Frim Prica
Lisl Sreow H Yeursed, Boa 121, Freepod, 1| 61032

LD BOOTLEGGERS Bear Recpe — Instructions, $5.00.
Howard, 7810 5 E. Holgawe, Portland, Oregon 872048

Winemang Besermaking Supplies,
Equiprent. ingredients. Send §1.00 Shipping, Handing,
Wynox, Bax PMT4G8, Rochester, WY 14615
WHIBKEY, GIN, VODICA MANING. Moonahing Meniual,
320 5133 F-ﬂl.m Pa. 181233185

BEERMAKERS! Free Specalst CatalopMewsiasier,
Witkam's Brawing, Boa 481MF, Dakland, Calitomis Buald

BUACE YDA OWN wine, boar. Frea [Hustratsd Catakog for

BURGLAR ALARMS & HOME
PROTECTION

HEW DEVICE STOPS BUROGLARS AT YOUR DOODAI
Insepanaive. Efeclive, Guaranissd! Wrie today! AV, Box
264-Pod1, Buffalo, NY 14218

AMAFING SECURITY PROTECTION agmns! Burglary,
Fire, Raps. Free LAsraturs. ABW, Depl. PMY, Box 8118,
Chicaga, IL G680

SAVE, FREE SWEET CHEWING or Smokng, Jolley
Farrma, Drosden, Tenn. 38228

LUSCIOUS COOKIES (Fillad), (4 Racipe. §2.00. BASE. F,
Slabuah, 14488 Beymour, Detroi, b 48205
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Take advantage of this special offer on
Popular Mechanics’ famous Master
Guides.

The POPULAR MECHANICS
MASTER SHOF GUIDE has helped
hundreds of thousands of do-it-
yourseifers solve workshop problems.
We think it is one of the most important
tools you'll ever buy.

The Shop Guide lays out everything
you need to know, graphically and
ready-to-use. All about nails, screws,
baolts, wall fasteners, drills, abrasives,
lumber, plywood, gypsum, adhesives,
paneling, shop math, stair construction,
masonry, wood finishing, plumbing, pipe
fittings, electrical work. gutters,

concrete, remodeling measurements plus
a built-in ruler, protractor, 45" triangle
and compass.

The perfect companion to the Shop
Goide is the POPULAR MECHANICS
MASTER HOME CARE GUIDE. The
Home Care Guide will enable you to
tackle common home repair jobs like an
expert. You'll be able to patch wall
cracks, paint your house or apartment,
hang wallpaper. hang drapery rods, hang
4 door and install 2 lockser, repair
scratches in furniture and much more.
The Guide also insgructs you on methods
of saving energy 1o help cut your fuel bills.

By using the coupon that appears on
this page you can crder both Guides for

Popalar Mevhanics. is » pubdication of Hienn Magarines. o Division of THE HEARST CORPORA THIM

§7.95 postpaid. You'll save $2.95 off the
regular price. ORDER NOW! They also
make great gifts.

P
| PM MASTER GUIDE OFFER, Dept.lBE-I

| Box 1014, Radio City Station |
| New York, NUY. 10101 |
: Yeu! Pleae send me the POPULAR MECHANICS |

MASTER GUIDES that | have indicated below: |
Sea(n) of both Guides at 87 95 pernet & I
I_Hn'mt Care Guide({s) only at $5.45

pet Guide

|_.___.:{hvr|.-| Crunhdefs) only at §3.43 per Guide
| TOTAL AMOUNT REMITTED
| Mame
:ﬂ-:idne'm_ —
oty Lip
|Make check or money order payabie to Fopular

—

|
|
|
|
I
|
|
]
i

-
4
2
g

L



A new-size, high-quality pickup. The
new Chevy 5-10 is longer than the
import pickups and smaller than full-
size pickups. It's American-built and
engineered for accurate metal-to-
metal fit—for gquality you can see,
hear and feel.

Twice the towing power of the
imports with available V8. An
optional 2.8 Liter VE and optional
Heavy-Duty Towing Package let a
properly equipped Chevy 5-10 haul
up to 4,000 1bs., including trailer
and cargo. What's more, a Heavy-
Duty Payload option lets Chewy 5-10
haul bigger payloads than many
full-size pickups.

Chevy 5-10. shown with optional Tahoe tnm,
in Cinnamon Red

Higher gas m
any of the best
The S-10's standard 1.9 Liter four-
cylinder engine has some very im-
pressive gas mileage ratings.

49 STATES CALIFORNIA

39 (28] 40 [28]

EST wat EPRL EST WRG (DT ST miny EPAEST Wi ¢fIT)

Use estimated MPG for compar-
isons. Your mileage may differ de-
pending on speed, distance, weather
Mileage will be less in heavy city traffic
Actual highway mileage lower

Some Chevrolet trucks are
equipped with engines produced by
other GM divisions, subsidianes,
or affiliated companies worldwide.
See your dealer for details.

ratings than

ling import trucks.

Totally new Chevy S-10. Thera's
never been a truck like it before.

A ?reat combination of features. High
mileage. Available V6. Big payload
and towing capacity. Quality fit and
finish, Roomy cab. Smooth ride.
Double-wall construction There's
never been a truck like it befare.

DONT WAIT. ORDER YOURS TODAY.

o
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Warning, The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health




