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Our best
sales

people

are

- customers.

Ask a friend where to buy insurance.

Chances are you'll be directed to an
independent agent —like the kind you find
at The Insurance Store.

The Insurance Store agent has just
about every type of insurance you need.

And he lets you select from a wide
variety of leading companies—including
Continental Insurance.

But his allegiance isn't to any one
insurance company.

Instead, he puts his knowledge of each
company's special capabilities and
expertise to work for you.

To help you find the specific
company that offers you the best
coverage. And the best service.
At a reasonable price.

If you have to make a claim later, just
call him. He'll help make sure that noth-
ing’s overlooked on your way to a fair and
complete settlement.

Maybe that helps explain why The
Insurance Store agent’s reputation has
spread —to the point that ‘word of mouth’
is his best single source for bringing in
new business,

To find the nearest Store for your
business, check the Yellow Pages for an
agent listed under Continental
Insurance. Or ask a friend for
directions.

The Insurance Store

) featuring
Continental Insurance

From Subsidiaries of The Continental Corporation



LUCK,
HELL.

The number one work clothes label in America is

the one with the horseshoe on it.

But if you think Dickies got to be the best-sclling

brand by sheer luck, vou're wrong, —
We did it by making the best damned work outfits

we knew how 1o make.

We did it by using the toughest, heaviest fabric in
the whole damned business.

Excuse our blunt language, but we're
annoyed.

We've heard some other guys claim
that their work clothes are just as good
as ours,

I They're not,
Dickies famous matched scts w_:ill outlast, ,;1?,
outlaunder, and outsell any one of them.

We've got one word for anyone who tells you
different.

It sounds a little like “horseshoe?”

Williamson-Dickie Apparel Mfg. Company,
509 West Vickery Boulevard,
Fort Worth, Texas 76101 - (817) 336-720]
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On the cover
Some cars simply hava i1, whila
many others just don'l—il's tha
mystique that makes a machine
into a cult car, Artist Ed
Scarisbrick interpreted the
charisma ol a Morgan Plus Four
in hig covar illusiration;
aulomolive wiiter Wade Hoyl's
glary an the cream of the cult
CArs appears on page 47,
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Olympus innovated the concept of the
compact SLR. The introduction of the OM-1 startled
the world of photography by putting so many
big ideas into such a small body.

And after Olympus did the thinking,
others did the following.

Today, the OM cameras still stand ahead
of the pack with exclusive leatures

OM-1: The #1 Innovation.

Enter the OM-1. Suddenly, the SLR
camera is 33% smaller and lighter, yet incredibly
rugged to meet the demands of protessional wear
and tear. Miraculously, the viewfinder is 70%
brighter and 30% larger for faster, easier compos-
iNng and focusing.

And suddenly the OM-1 became the
#1 selling compact SLR. Its metering system is
designed to give complete control to prolessionals
and photojournalists. No distractions, blinking
lights, or obscured images in the viewfinder,

A Quiet Innovation.

Olympus created a unigue shock
absorber/air damper system to eliminate noise and
vibration, for sharper, unobtrusive photography.
Especially vital for long tele shots and macro/micro
photos.

The Motor Drive Innovation.

OM-1 is still unsurpassed in its continuous-

view motor drive capability. 5 pictures per

second. And a rapid winder that fires as fast as

3 shots a second! With no mirror "lock-up,' regard-
less of lens used.

Imitation.

The Biggest System Innovation.

OM-1 is part of the world's most complete
compact systemn. More than 280 components.
all compact design, including 13 interchangeable
screens so you can meet any photographic chal-
lenge. Ingeniously designed to change in seconds
through the lens mount. And more compact
lenses than any other system, each a marvel of
optical design and performance

The Automatic Innovation: The OM-2.

It's the fully automatic OM, with major
difterences from all other automatics! The only
SLR with "off-the-film" light measurement for
those photographers demanding the ultimate
innovation in automatic exposure control. Which
means each frame is individually exposure-
controlled even in motor drive or rapid winder
sequences. And it makes possible the unique
Olympus 310 Flash whose flash duration is con-
trolled by the camera'’s metering system.

And of course, the OM-2 shares every
other innovation and system component with
the OM-1,

We Wrote The Book On Compacts.

The OM System story is detailed in our
full color in-depth brochure, yours free for writing
OLYMPUS, Woodbury, New York 11797. Read itall.
Discuss the advantages of an Olympus with your
photographer friends.

Visit your camera store. Compare.
Wouldn't you rather buy the innovator instead of
the imitator?

LYMPUSE
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Righ fidelity
ontgetit.

dl')

This year, almost three million
Americans will go out looking for
high tidelity and come home with
nifry little com|pacn stereos.

Another four hundred
thousand will put their hard earned
money into massive fruitwood
consoles.

And still others will spend
almost $240 million on cheap
“private label” components.

A lot of the money these

eople spend will be wasted.
Mainly because they won't be
getting the high tidelity they think
they're paying for. They'll be getting
electronics that are often no betier
than what's in your Kitchen radio.

And the pity is thar for about
the same money, they could have
had the real thing

What is high fidelity?

The minute you hear high
fidelity, you'll know what it's all
abour,

Real high fidelity is an
experience. It's hearing, and feeling
music the way you've probably
never heard or felt it before. The
way you can usually only
experience it ata live Ef;ermrmance.

The only high tidelity
equipment made today that can
give you these experiences are
separate brand name components.

Separate wrntables, receivers,
speakers and tape decks, each

esigned to do its one job perfectly.
Each built by companies who care
about music. Like Pioneer,

You don't have to be an expert
to buy it.

lust go to any
repumb]ekiﬂi g|h fideliry
dealer. A dealer who not
only carries brands like
Pioneer, but who also
features a separate
soundroom for you
1o sit back and
really listento the
equipment.

el the
salesman how
much you want
o spend, how
big your room
is, and what
kind of music
you usually
listen to.

It he staris
talking about
ohms or microfarads, ask
him to be quiet. You're not

L\

interested in hearing about ohms or

microtarads. You're interested in
hearing music.

Compare the sound of
Pioneer's hi fi components to

components made by any other
quality hi fi company.

We think that you'll not only
hear how incredible music can
sound on good hi i components in
general, but that you'll also hear
why Pioneer components, in

articular,
1ave
become
number one
today with
people who
care about
music.

Andisn't

that why you
want tobuy

high tidelity
equipment in the
first place? Because
you care about music?

Hagh Faieity Componerst

UPIONEER
We bring it back alive.

Caip , AL Onasid Dvio e Mpasniches, NI Q70T
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LETTERS
TO THE EDITOR

Burning question

The Boeing company will probably
not forgive your reference to the
flaming plane on page 85 of the
April issue (Target: A Safer
Plane to Crash In) as a C-133.

It is a Boeing Stratocruiser,
known in the USAF as the C-97. 1
should know, I have many, many
flving hours with the tanker wver-
gion, the KC-97.

D.H. GRUNEIREN
CAMARILLO, CALTF.

Reader Gruneizen wos  one  of
wany to point ont  thiz  ervor.
Mayhe Boeng would haove bheen just
ag happy that someone elze's plane is
aaid to he burning.

Model behavior
In reference to the article about
the plastic models (Plostic Muod-
ela: Huobby That Grew Up, page
106, Apr. '78): I don't think that
modeling is just slapping a few
plastic pieces together, I think it's
much more than that. It's a world
all its own, something you ecan
express your feelings on, some-
thing to help the problems around
you and just lose yoursell in
fantasy. 1 am 14 years old and an
avid model builder. I'm not an
expert, but ['m no klutz, either.
ANDY CALVERARE
USWEGU, N.Y,

Divide and unite

My two sisters, uges 11 and 13,
were always arguing about their
room. One would read at night a
lot when the other would want to
go to sleep, but the light would
keep the other awake. They would
often yell 2t each other and dis-
turb the rest of our family.

One night 1 left the September
"7 issue on.our kitchen table. The
next morning one of the girls
started leafing through it. She
came upon the article Two Rooms
From One (page 96) and showed
my parents, About two weeks later
the dividing wall was un. By the
next week it was completely done.
Now they live in peace and so does
the rest of the family,

BEIAN PETERSON
SHHEUB OAK, N.Y.

New shop needs Shop Guide
Thank vou for a most Interesting
and enjoyable magazine, I am glad

to say PM has inspired me to start

my own do-it-yourself workshop;

for it to function properly 1 need

vour Master Shop Guide. How do 1
obtain this publication?

P.F. BEK KEH

PRETORIA, BOUTH AFRICA

PM's Master Shop Guide, ag well
ag o garden goide, home care
guide, shop organizers and yearly
indeves are available from PM
Special  Publications, Box 101§,
New York, NY. 10019, The Shop
(ruwide, which contains juat obout
everpthing wou need to bnow about
irorksfop  tools,  amoeterials  and
technigues, roste 84,95 plug 50 cents
i &1 outside U, 5.) for pastage and
faened g,

Bond search
On Page 26, March "78 (It's New
Now) you show bonding cement
with fiberglaas reinforced cement.
Would you please let me know
where this product can be pur-
chased ?
DN PIGG
MAPLE LAKE, MINN.

Contaet Jim Trowbridge of the W.R,
Bowsal Co., Box 38, Lilesville, N.C.
28091 at ¢ 704 BI8-4141.

Index inquiry
I was wondering if you are put-
ting out the indexes for wour
magazine beyond 1976, [ hope you
are still selling them because [ feel
this is one of the finest innova-
tions you have put out.
MARTIN LUCAS
LA VIETA, NEB.

We couldn't agree more, Mr. Lu-
eisg, PM Indexr and Shelf Wrappers
are available for the years 1971-77
inclugive for $2.69 each, Send
eheck or money order to PM Indes,
Box 1014, New York, N.Y. 10019,

Prehung hangup

After veading Install a@ Prehng
Door  for a Quick Howse-Front
Update (page 174, Apr. 'TB), il
appeared ideal for a guy who
doesn’t wish to remove the exist-
ing frame.

The article left me with some
unanswered questions, Even though
a steel-clad door is more energy efli-
cient than a solid wooden door and
gtorm door, ian't there still o trans-

fer of heat causing condensation to
form because the metal is continu-
ous? Because of the continuous
metal, or metal touching metal,
would the door feel cool on the inte-
rior side? THURMAN HUGHES

BUFFALO, N.Y.

We should
Steeleraft's

have mentioned that
Perma-Door  Replaree-
ment  Unit hos  therinal  Breaks
arownd its  periphery. The willf
threshold iz also equipped with one
to prevent heat loss by conduction
and formation of condensation,

Penney wise and moped foolish
For your fine mapgazine [ sav
thanks, vet 1 take exception to a
gtatement on page 32 of the March
issue (Tmports and Maotorspoits),
It credits J.C. Penney as being the
first national mass merchandiser
to offer a moped under its own
name, Sears Roebuck did this in
1966 with & Mo-Ped (it was called
that name then, al=o) imported
from Austria. I owned one and
only wished | had kept it. 1 haven't
seen a iwo-speed with a manual
clutch in the new erop.
JIM SHIPMAN
FATRICK AFB, FLA.

No go on used RV guarantee?
The article 25 Checks for a Used
RV (page 124, Apr, "TB) was very
good except for the stutement that
“a  dealer will normally offer a
guarantee on o used RV."

We have been looking at used
RVs for more than two years now
and we have vet to find one (deal-
er) that will guarantee a unit past
his gate. The answer is always
“No guarantee; where is, as is"
and usually in those exact words,
With prices of RVs as they are, |
think that a guarantee should he
required by law,

MERLIN L. 3TUTZ
CREENVILLE, 8.C.

Drill instructions
In the March 'T8 issue on page Hi
{PM Looks at a Preecigion Drill
CGruided you didn't mention that if
vou have a reversible drill there is
a serew in the chuck which has to
be removed before you can remove
the chuck. 1 learned the hard
way—I busted the serewhead off,
DENNIZ L, HASENOUR
JASFER, IND.

G
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It's a lact, Holley's Economaster carburetors are
downright miserly with every gallon of gas you buy

Each model has been specially designed and
calibrated to pack more miles to every tank of gas.

Bul that doesn't mean it skimps on performance either. By
enlarging the melering ports, adding two-stage power valves
and using sophisticated booster venturii, Econo

master carburetors make the most out of every drop of gas
They're the only replacement carburetor on
the market engineered to deliver greater fuel etficiency
without sacrilicing performance. All in an easy

fo-install package for most cars that bolts on quickly

See yvour aulo parts dealer for the Economaster to It your
car, or writé for a where-to-buy list. Also available

at NAPA stores as the Holley Fuel Saver

Agtual @conomy Qains may vary depending an
individual application and driving condifions

A Coerghe fa
Ecomomas fed appii
[ fiE PR Gl dar

’l it Halley s 1078
Ferlormance Parts Calaiog
paff no. TI000-8. Send §1 50

dllow 45 days for haadiing

Holley Economaster.
The carburetor designed to stuff more miles

into every

S04 F.O. Box T48 Warren, Michigan 48080

® Registened Trademar



Dams save water

Royal Flush water dams save about two gallons with every flush. Installation takes
only a few minutes and requires no tools. Bacteria bulldup caused by stagnant
water is preventad by jets that recirculate a small portion of the water. A pair is
$£3.75. AV Associates, Rt. 1, Box 205C, Sanford, Fla. 32771.

P
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Game talks back

Merlin has six games in its library and
can talk to players in  synthesized
sounds. Games range from tic-tac-toe
to Mindbender and employ chance,
memaory, logic and strategy: one allows
players to compose and play back
music. About $33 from Parker Brothers,
50 Dunham Rd., Beverly, Mass, 018915,

All-in-one phone center

The Code-A-Phone Model 1500 com-
bines a telephone and an answering
machine, Reel-to-reel tape system is
gaid to increase reliability, Remole
control beeper allows message play-
back from any phone. It's $300 from
GRS Instruments, B730 King George
Dr., Dallas, Tex. 75235,

Buckle up for safety

Store valuables, medicine, or whatever in
this hollow, chrome-plated steel buckle.
About %6, 57 with initials. Stash 'N
Cache Buckle, 448 11th 5t. East, Prince

Albert, Sask., Canada S6Y 1A7.
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can repa
small engines.

NRI Can Teach You How to
Service Power Mowers,
Garden Tractors, Chain Saws,
Outboards, Mopeds... Learn at
Home in Your Spare Time
50 million small engines mean big
opportunities for qualified servicemen. The
man with knowhow can pick his own job or
even start his own full or part-time business,
And NRI can give vou the training you need
1o ¢ash in!

Exclusive! Build Engine
as You Learn

NRI “hands-on” training gives you the
professional knowledge, the professional tools,
and the professional bench training you need
to start in this booming business. You
actually build a 3\/: HP engjne as you
progress. .. use tools like inductive tachometer,
torque wrench, valve spring and ring
compressors, mechanics' wrenches that you

get as part of your course.

Choice of Two Courses

With NRI's basic course, you
concentrate on the big world of kawn and
garden equipment, with 30 lessons covering
ignition, lubrication, cooling, and starting
systemns, and overhaul. The 45-lesson master
course includes additional training in other
motors like generators, industrial equipment,
even motoreycles. And you
build the engine and get
your working tools to
start a rewarding & /

TN CLreer

Mail Card for~
Fm m [ RN
No Salesman Will Call



When I tell

v that you can

learn TV and audio servicing at home,
gog don't have to believe me.
elieve 60,000 professionals!

Almost half of America’s
professional TV technicians
have had home training.
And among them, NRI is first
choice by more than 3 to 1!
I'm proud of a record like that.
Because it means we're doing the
job. .. helping thousands of ambitious
people start rewarding new careers in a
field that constantly needs new talent.
And we're doing it in a way that works,
with NRI's practical, power-on training!

Learn by Doing with Exclusive

25" Diagonal Color TV

Only NRI training gives you the
solid bench experience of constructing a
100% solid-state color TV from the ground
up. In our Master Course, your theory
lessons are reinforced with over 25
power-0n experiments you perform as
you build your own TV. And you get even
more experience as you build and test
circuits in our Discovery Lab™ and assem-
ble your own professional working tools,
including a 5" triggered sweep oscilloscope,
TV pattern generator, transistorized volt-
ohm meter, and more, It all adds up to
extra experience and confidence.

s it

In addition to NRI's exclusive TV,
you also get a designed-for-learning
4-channel audio center, complete with
enclosed speakers. Only NRI includes this
modern equipment as part of its course.
Other schools charge extra or even sell
audio training as a separate course.

Learn at Home,
At Your Own Pace

In the past 63 years, NRI has taught
over a million students in their own
homes. Specially designed bite-size lessons
concentrate on a single subject at a time to
cover it completely and clearly. Our own
engineer/instructors back you up with per-
sonal counseling and help when and if
you need it. You decide how fast you want
to progress, learn in your spare time with-
out quitting your present job or going to
night school.

The NRI way is the practical way,
the professional way because it works.
That's why two documented national sur-
veys ™ have shown NRI training to be the

* Surremany of i rosalls an gl

overwhelming choice of the pros. And
that's why NRI should be your choice, too.

Send for Free Catalog,

No Salesman Will Call

If you're interested in this kind of a
future for you and your family, send the
postage-paid card for a free catalog
describing each course and showing the
equipment you get. See the opportunities
available in TV and audio servicing, CB
servicing, aircraft or marine electronics,
communications, and other fields. See for
yourself why you can believe the pros
when they pick NRI 3 to 1! If card has been
removed, write to;

Johan E Thompson, NRI President
NRI Schools
McGraw-Hill Center for
Continuing Education
3959 Wisconsin Avenue
Washington, D.C. 20016
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LISTENING POST

'79 models on the way

For the first time in several years
General Motors will be upstaged
by Ford at new-model time this
fall. The industry giant's luxury
coupes—Eldorado, Toronade and
Riviera—will get the efficiency
treatment (GM hates the word
“downsize') to a 114-in, wheelbase,
and all three will hoast front-
wheel drive; but the entirely-new
fwd Nova / Phoenix / Omega / Sky-
lark compact series is not scheduled
to be unveiled until quite late in
the spring of next year as 1980
maodels,

Meanwhile, Good Old No. 2 will
have fresh entries at both ends of
its size scale. LTD and Marquis
are pared down to a 114.4-in.
wheelbase and will retain their
traditional boxy profiles, while
Mustang and the new U.S.-built
Capri get a wheelbase boost to
100.5-in, and crisp European-type
atyling.

Insiders at Ford say that the "79
big cars, although sgquared-off in
overall shape, have received an
unprecedented amount of wind-
tunnel massaging to help with
highway fuel economy. The LTD
looks very “GM" in front, with a
Buick/Olds-style grille and head-
lamp arrangement and a bit like
Chrysler's Cordoba around the
back.

Marguis will be the only 79
Ford Motor Co. product with the
company's second-generation Elec-
tronic Engine Control (EEC 11},
which includes a three-way cata-
Ivtic converter, exhaust-gas =sens-
ing and electronic carburetor con-
trol (ala Sweden's Volvo/Saab
“Lambda Sond” emissions sys-
tem). We'll explain the system next
month in Saturday Mechanie,

Lincoln-Mercury also has anoth-
er trick up its divisional sleeve in
addition to Marguis and Capris.
It's called the new, new Versailles.
The Versailles, Lincoln’s belated
answer to both Mercedes and Ca-
dillac's Seville, has suffered from
ita too obvious resemblance to the
Granada/Monarch sedan on which
it's based.

So L-M for 'T9 will unveil an
updated version in August with an
all-mew and distinetive roofline,
plus several other features to set it

farther apart from its less lofty
brethren. Among other things, it
will be the firast U.S. car with the
newly-legal quartz halogen head-
lamps. It will also have a brand-
new electronic stereo radio with
“tremendous sound quality.”
Chrysler Corp., too, will have
plenty to show at new-car time,
including a new series of “big"
cars to replace the  aged
Fury/Monaco and a sexy coupe
version of the wvery efficient
front-drive Omni/Horizon. The
latter resembles its 4-door chassis-
mate about as much as VW's
Scirocco resembles the Rabbit, The
new sport coupe's low, rounded
niose is a bit Monza-like in appear-
ance, while the profile reminds one
Chrysler man of the Toyota Celica
hatchback. "A great-looking piece,”

says he,
And American Motors will de-
mand its own share of the

new-model apotlight with a nicely-
styled Gremlin replacement (prob-
ably called “Spirit"”), plus the addi-
tion to its showrooms of the
French-built LeCar, thanks to a
cooperative agreement reached be-
tween the two companies last
spring, The fwd “LeFrog” as
some call it, is well-built, spirited,
roomy for its size, economical to
drive and funny-looking enough to
hecome the next decade’s VW Bee-
tle-type cult ear. AMC ecould have
done a lot worse in picking this
little foreign “skateboard” (as it's
affectionately called in Europe) to
round out its lineup,

Future styling

GM's Chuck Jordan, who sits at
the right hand of styling boss Irv
Rybicki, =says not to worry about
“efficient” being synonomous with
“dull” or “boxy"™ in future U.S.
automotive design. Because of the
great importance of aercdynamics
in milking the last tenth of an mpg
out of cars in highway driving,
gsays he, “We can work with all
sorts of really beautiful, sexy,
exciting shapes—Ilov, wind-cheat-
ing front ends and smoothed-out
rear contours, flush glass and
amooth, flowing fender shapes.”

It isn't much more difficult or
expensive to bend the sheet metal
into a beautiful, exciting shape
around a given interior package

than it is to make it into a dumb-
looking shape. And this sort of
thinking applies as well to luxury,
family-type and economy cars as it
does to szports cars and sporty
coupes.’”

Camaro/Firebird remake

The battle raged for a time be-
tween front-drive and rear-drive
advocates, but the question now
seems to be settled in favor of the

traditional front-engine, rear-
drive setup for GM's very popular
Camare and Firebird sporty
coupes,

The temptation was to go with
the same engine/drive train pack-
age that the 'S80 Nova series com-
pacts will get, i.e. a choice of a
four-cylinder or the upcoming V-6
mounted transversely and driving
the front wheels. Thizs would have
been expedient from eost and
parts-commonality standpoints, but
there are still some sporty-car buffs
in GM's hierarchy (thank God!),
who said no.

Explaine GM's Dr. Craig Marks,
technical assistant to the corpora-
tion’s engineering stai vice presi-
dent, “You're better off with rear
drive for higher-powered cars be-
cause of the rearward weight
transfer. Space utilization in
such cars is less important, and I
think the sporty-car market will
react more favorably to rear
drive,”

The fact that Camaro/Firebird
iz scheduled to share a 103.5-in.
wheelbase with Monza/Sunbird/
Starfire/Skvhawk when all six are
freshly designed for the '81 model
year gives rise to speculation that
the formerly Vega-based Four may
also remain rear drive in configura-
tion and may share basic compo-
nentry, engines, drivetrains and
body pieces as well,

Camaro and Firebird, ultra-sue-
ceasful survivors of the “pony car"
era, will make do with styling
updates until the 1981 redesign,
making the 1970-vintage Cama-
rofFirebird “F-body"” one of the
longest-lasting designs in recent
industry history., Only the Cor-
vette, which has been changed but
little since 1968 and is not due for
a redo until at least 1983, ecan
boast greater styling longevity.—
Gary Witzenburyg
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PANATELA SEPARATES.
YOU'LL STAND OUT FROM THE HERD

WITHOUT GETTING FLEECED.

s

¥ - [ a 4
Contemporary styling? Individual flair? They're  And, of course, all our slacks and sportjackets
just not in the herd’s game plan. But they can be in yours.  are made from wrinkle-resistant fabrics. And specially
At a price you can easily afford. For instance:  constructed to keep their “fresh-from-the-store”
the brushed twill slacks and jacket shown cost farless  appearance. Panatela Separates. When going your own
than many people spend on a sportjacket alone.  way is more important than going the way of the herd.

LEeVI'S

QUALITY NEVER GOES OUT OF STYLE.




SCIENCE WORLDWIDE

Does secrecy slow technology?
Yes, according to well-known phys-
icist Edward Teller. “In the last
third of the century the United
States has lost its position in all
military fields, most specifically in
those where we practice secrecy,”
Teller told the Stanford University
News Service., “But in one field—
which is not military but which
has military applications—we are
ahead of the world and way ahead
of the Russians. This field is elec-
tronics, especially computers, and
it iz in this field that we do notf
practice secrecy.”

There are those who would dis-
pute Teller's assertion that the
United States has lost pre-emi-
nence in all military fields, but his
point iz well taken. For example,
alchemy was displaced as a science
by chemistry, he says, because
while alchemists did much useful
research, almost all was done in
secret so no one could build on the
work of others. Chemists, however,
communicated openly and progess
was rapid.

Teller did =ay that work on
nuclear fusion is now on the inter-
national level and that it is the one
field where there iz “decent coop-
eration” between the United States
and the Soviets,

Plugging in the electric car
Recent developments in battery
technology hold promise for elec-
tric wvehicle (EV) applications.
While no one is claiming a major
breakthrough vet, there iz reason
to be optimistic about EV success
in the next decade.

According to a NASA study of
driving habits, an EV with a 100-
mile range at 40 mph will satisfy
95 percent of daily driving needs.
To reach that goal, a battery with
twice the energy density at com-
parable cost and rechargeability of
current lead-acid cells is required.
According to Dr. Louis Rosenblum
of NASA's Lewis Research Center
in Cleveland, it has made good
progress,

The NASA battery iz the well-
known nickel/zine type, which had
been plagued by rechargeability
problems, During recharging, thin
needles, or dendrites, would form
on the zinc electrode and short it
to the nickel electrode in 200
charging cveles or less, (Lead-acid
cells can withstand 400 to 500
cycles.)

NASA scientists slide a 52-cell nickel/zinc battery pack into test vehicle.

NASA has now developed an
electrode separator material that
inhibits dendrite growth and
makes more charging cycles feasi-
ble. According to Rosenblum, it
hopes to have a cost-competitive
battery that will last five vears
“goon"—perhaps within the next
five years.

Meanwhile, Argonne National
Laboratory has come up with a
lithium/iron sulfide battery with
performance characteristica simi-
lar to those of the NASA battery.
But the Argonne device operates
at about 425° C., not at room
temperature.

Bell Laboratories, Exxon Enter-
prises, Inc. and Boston-based EIC
Corp. are working on room-tem-
perature lithiom/vanadium disul-
fide or titanium disulfide batter-
ies for several applications. Such
batteries have a potential for even
greater energy density but cost
and dendrite growth problems
have yet to be overcome,

According to EIC's Dr. Barry
Brummer, substantial EV use of
lithium/metal disulfide iz at least
a decade away. “There's a real
prospect for lithium batteries in
EV's,”” he says, “but they need
very substantial development.”

Quakeproof concrete joint

A concrete joint that's able to
withstand the stress of severe
earthquakes was recently patented
by Battelle Pacific Northwest
Laboratories. It's made of concrete
which is reinforced with short met-
al fibers,

Conventional concrete joints
must be reinforced with steel bars
and hoops that increase fabrica-
tion costs. The new joint elimi-
nates the need for many hoops.
Reinforcing fibers increase tensile
strength and impact resistance

and result in a flexural strength
two to three times greater than
regular concrete.

Where there's smoke. ..

The reliability of smoke detectors
has become a matter of some con-
cern. The devices have been shown
to work well when new, but some-
times factors beyvond a manufactur-
er's control can reduce their long-
term effectiveness., Now a National
Bureau of Standards scientist has
developed a method to test any de-
tector in less than a minute, using
a portable unit that emits an aerosol
spray of dioety] phthalate, a sub-
stance with a particle size distribu-
tion similar to that of amoke.

The instrument will firat be used
to test detectors at health care fa-
cilities, with possible residential
testing later,

Airtight house can kill

Houses so well built and insulated
they have no cracks through which
to “breathe” may allow potentially
fatal levels of ecarbon monoxide
(CO) to build up.

Dra. James Kelley and Gregory
Sophocleus report in a recent issue
of the Journal of the American
Medical Asseciation that “the in-
creasing number of cases (of CO
poisoning) may be related to the
fuel crisis and the change in heat-
ing and insulation methods." They
said adequate airflow must be pro-
vided for complete ventilation of
the heating element.

The symptoms of CO poisoning—
nausea, dizziness and headache—
are common to many other illnesses,
Flame-shaped surface hemorrhages
on the retinas of patients exposed
to dangerous CO levels for more
than 12 hours may provide a clue in
diagnosing the disease,

—Tom Sahagion
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BOONIE BUG

DUTCH MINI-BARN

Popular Mechaniecs plans have
been helping readers do the "im-
possible” for over 75 years. Here
are just a few of the exciting FM
plan projects.

SCAMP-2 revolutionary all-
metal, VW-powered acrobatic bi-
plane that puts you in the air for
less money than you'd think poe-
sible! With PM plans, man's dream
of solo flight is easily attained.
$49.98
{Featured in Dec., 1973 issus)

BOONIE BUG-A dynamic, new
vehicle concept! Constructed from
a VW bus chassis, the ‘Boonie’
offers the go-anywhere ruggedness

of an ATV, the sleeping and camp-
ing facilities of an enclosed wvan
and the smocth-riding quality of a
conventional station wagon at
highway speeds—all rolled into the
slickest looking vehicle everl Do-
ityourself with PM plans. $14.95

{Featured in March, 1974 issue)

DUTCH MINI-BARN-—You can
erect our most popular backyard
storage structure for under $600.
The roof design is somewhere be-
tween gambrel and mansard but
it reminds us of Dutch colonial
architecture. With 8 {t. of head-
room inside and 10 ft. by 131} ft.
floor space it's fairly large although

it looks small. More than enough
room for bicycles, lawn furniture,
garden tools or use it as an office
workshop or potting shed. Two sets
of plans included, one for yourself
and one for vour building depart-
ment, $5.95

{Featured in August, 1972 issue)

STORYBOOK PLAYHOUSE —
Put up o shed and the neighbors
may hate you, but build this hemd-
some little house and you'll be the
hero of the neighborhood—espe-
cially among the small fry! This
compact structure locks more like
a storybook cottage than a tool-
house—but you con readily use it
for storage. In fact, wide barn-type
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doors in the back lead to a special
tool-storage room walled off from
the playrooms. You can hang alot
of garden tools inside and still pro-
vide plenty of play space. An extra
set of plans is included for a build-
ing permit. $5.49

(Featured In July, 1973 lssue)

Lﬂ“ﬂ_ AND WATER AIR
CUSHION VEHICLE-A go-
anywhere air-prop craft, the excit-
ing Cobra ACV skims land or sea
at speeds up to 60MPH. 14 ft. long,
with room for two passengers this
innovative wvehicle will cost you
less than $800 to build. A unique
project for the serious do-it-your-

selfer (caution must be paid in fol-
lowing all operating instructions).

The joys of owning and operaling
this futuristic hover wvehicle are
truly inestimable, $12,85

(Featured in Sept., 1975 issus)

SCUBA-TOW-The slectric-pow-
ered sea scooter that performs like
costly commercial models! Motor-
ized Scuba-Tow will pull you on or
under the water for hours of effort-
less snorkeling or scuba diving.
Rugged, light weight and depend-
able—you can build Scuba-Tow in
a weekend or two from PM plons.

$7.95
(Featured in July, 1574 issue)

Popular Mechanies has hundreds
of other exciting projects and step-
by-step plans for you to e
choose from. Send today g

for the complete cala-

logue. Just 50¢.

Please rush me the PM plans
and/or calalogue

Scamp Dutch Mini-bam
O =40.98 [ $5.95
Boonie Bug Storybook Pla
[J §14.85 [ §5.49
Land & Water Air Cushion Vehicle
[ $12.95
Scuba-Tow PM Plans Catalog
] %7.95 O so¢
HName
Address
City State Zip

Pleasa clip and mail with check or money order
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WORKBENCH
PVIEXAMINES PRODUCTS AND SERVICES

How to buy brick
Since we are smack in the middle
of vard-fixup/projects time, a lot
of the mail these days asks about
brick basics; how to estimate and
buy them. This advice iz from the
Brick Institute of America:

1. The most economical way to

buy brick is by the pallet (550
bricks).

2. When estimating quantity,
figure on using standard-size

brick that measure 2145 x 39 x
8 in. Laid flat on sand, each covers
30 sq. in.; pallet covers 110 sq.
ft—roughly a 10x10 ft. patio.—
HW.

Welding torch uses propane fuel
A new-generation torch from the
Bernzomatic Corp., Rochester, N.Y.
ig ideal for most homeowner re-
pair jobs because it uses low-cost
propane fuel. The Jet Torch II kit
sells for $19.95, includes braze-
two

weld head, a spark lighter,

New torch from Bernzomatic can braze
and weld; uses low-cost propane fuel.

Fixing a bike frame is an easy, inexpen-
sive shop task with Jet Torch II.

brazing rods and a 14.1-0z. pro-
pane fuel cylinder. The unit can
also be used for soldering, At
hardware stores.—H. W,

Sprayer anyone can use

Handy sprayer comes with reusable bot-
tle, powerheads can be reordered.

A number of sharp-eyed readers
spotted this sprayver in a recent
Workshop Minicourse and wrote in
asking where it can be bought. The
answer is in hardware and paint
stores, The tool is a dandy for
small shop spray jobs; in fact, I
use mine so often that I buy the
replaceable power units by the
case (12). A chart on the package
gives accurate mixing guantities
to assure a smooth spray job.
Complete sprayer, $2.49; power-
head alone, $1.89. Precision Valve
Corp.,, Box 309, Yonkers, N.Y,
10702.—H.W.

Compact unit delivers a fine, even spray
pattern and an unusually smooth finish.

Magnetic toolholders

The versatility of these magnets
makes them worth considering for
home and shop. The 13-in. Tool
Holder, $10.70 ppd., keeps tools
visible and close at hand. You can
suspend the Universal magnet
(£7.70 ppd), inset, or fasten it to a

Attach Tool Holder
lo wall, tool box,
truck bed; mount o a wall or suspend
Universal Magnet to hold many items.

wall, Also comes in handy for lift-
ing and retrieving metal articles.
Both are from Tem Gam Corp.,

Box 156, Castle Rock, Colo,
80104.—P.A.
Handy blade carrier

This clever carrier for saw blades
doea what it should—it ecorrals
your saw blades neatly in one spot
and makes it easier and safer to
carry them from shop to job. The

one that I tested is still in use in
my shop and will be there for some
time to come. Blade-Saver is $4.75
ppd. from Wantland Enterprises,
Box 66530, Scotts Valley, Calif.
o5066.—H.W.

If you've come across a nmew product with
some special features, let us know about it.
Write to PM Workbench, Popular Mechanics,
224 West 57th 5t., New York, N.Y. 10019,

168

POPULAR MECHANICS




Introducing an exciting
new concept in autodynamics.

The Bradley GT II

Nothing in the motoring world so dramatically com-
bines the style and performance of the finest European
sportscars with the economy and dependability of a
VW Each component of the GT Il car kit is custom-
designed for precision fit and easy assembly on a
Volkswagen chassis. The totally-engineered. finely-
crafted finished product is a reflection of your own
good taste and individuality. A product with unique
autodynamic properties that provide significantly
improved performance. And with styling so reminis-

cent of the most expensive and lavish European

@ sportscars,

Its many amenities include fiberglass gull-wing
doors and hatchback rear door. A steel reinforced
roofand fiberglass body. Tinted safety glass windows.
European-styled instrument cluster. Electrically-
powered pop-up headlamps. And so much more.

The all-new Bradley GT Il car kit. An exciting new
concept in autodynamics. Available in a choice of
beautiful colors, all with color coordinated interior.

Send for free 4/'color Bradley brochure, wrile Bradley, 495 Shelard P
400 County Road 18 South, Minneapolis, Minnesota 55426

Bradley Automottve
495 Shelard Flaza, 400 County Road 18 South
Minneapolls, Minnesota 55426

O Send for free Bradley GT-1 & GT-11 brochure
O $7.00 for Bradley GT-1 Assembly plans
O $25.00 for Bradley GT-Il assembly plans

Mame
Address
Chry

State Iip
Business Home
Fhone | i Phone |

The above materlals may be charged to these credit cards: Bank
Amerlcard, Amerlcan Express, Diners. Carte Blanche and Master
Charge

A ot N

Explration date




ALL OUTDOORS

Action near home

Campers used to head for the
farthest corner of a wilderness
area. They atill can, but this vear
a lot of city families will find they
can live it up outdoors near home.
Country folk can also wvisit cities
on a modest vacation budget by
camping on the outskirts. In many
cases, RV owners may leave their
big rigs at the campsite and take
public transportation intoe town
for more convenient sightseeing.

Among metropolitan areas that
have campgrounds within half an
hour's drive of center-city, the
KOA chain lists Los Angeles,
Miami, New Orleans, Nashville,
Tampa-St. Pete, Boston, Minneap-
olis, Seattle, San Francisco and
S2an Antonio. In a couple of cases,
these campsites are within the city
limits. You won't find the forest
primeval but you can save a lot of
motel moneyv. The KOA Handbook
that lists them all is available free
at 830 Kampgrounds, or for §1 by
mail from KOA, Box 30558, Bil-
ings, Mont, 59114.

Campers in the Midwest who
enjoy the color and excitement of
country fairs can now combine
activities. Fairas that will have
campsites and/or trailer parks ad-
joining fairgrounds this summer
will include the Wisconsin State
Fair in Milwaukee; Du Quoin
State Fair in Illinois; Minnesota
State Fair, St. Paul; Nebraska
State Fair, Lincoln; Missouri
State Fair, Sedalia; Tulsa State
Fair, Tulsa, Okla,

Action afield

Fishermen, hikers, nature pho-
tographers, river rapids runners,
climbers, explorers at heart—all
can take a crack at their favorite
sport or try something new by
checking the adventure trips now
available. To get away from the
crowds this summer, a good start
is a booklet from the U.S. Govern-
ment Printing Office called *Visit
a Lesser-Used Park.,” State by
state, it lists parks, seashores,
national monuments and memo-
rials that deserve special attention
but are not vet well known. Try
the Trip Department of The Wild-
ernesa Society, 4260 East Ewvans
Ave., Denver 80222, for backpack-
ing, horseback, canoe and rafting
tours. Climbing challenges are ar-
ranged by Mountain Travel, 1398
Solano Ave., Albany, Calif. 94706,

and sea-level specialists, PanAn-
gling Service, 180 North Michigan
Ave,, Chicago 60601, p'an fishing
gafaris, And for action between
Alaska, Canada and the tip of
South America, from Easter [s-
land to the Bahamas, there's “Out-
door Adventures—Beyond the Ex-
pected,” which is available from
Braniff International, Box 35001,
Dallas, Tex. 75235, for $1.

RV crystal ball

A look into the future for recrea-
tional wehicles recently by two
industry experts indicates that
gome trends in passenger cars may
appear as well in the rigs we drive
for fun. Gas shortages won't kill
off RVs and smaller tow cars aren’t
about to end the demand for big
comfortable trailers. This wvear’s
projected =ales of 580,000 REV's are
a 96-percent increase over the low
point of four years ago, Ford's
recreation vehicle division sales
manager, Bob Honke, notes. And
he =eea nearly that muoch gain
again by 1981. Smaller cars will
encourage the development of
amaller trailers, he predicts. Larg-
er rigs will be towed by vans and
light trucks. Ford, he told us, will
be spending over $600 million de-
veloping more fuel-efficient pick-
ups and utility vehicles by 1980.
But already the fun potential of
trucks and vans is apparent. Bob
Honke's survey figures indicate BY
percent of pickups today are used
some time for personal transporta-
tion, 45 percent for vacations,
Uniroyal Tire's president, Herb
Schmalz, calls wvans, 4x4s and
pickups the fastest growing seg-
ment of the automotive industry.
Uniroyal, as a result, is introduc-
ing what they call the first com-
plete line of RV tires designed for
performance on all types of ter-
rain by all light, heavy-gervice
vehicles. The RV line of 14 differ-
ent tires is called the Laredos, and
while testing them recently over
the rocky hills and desert of Uni-
roval's endurance test base near
Laredo, Tex., we found they now
have both bias and new radial
belted RV models suitable for
sand, gravel, mud and on- or off-
road performance, Herb Schmalz
estimates the present replacement
market for RV tires at about 12
million and growing, and says new
radials will offer better durability,
ride, handling and fuel economy.

Rails-to-trails

Some of those fine old abandoned
railroad rights-of-way are going
to come to life again for conserva-
tion and recreational use, The sec-
retary of the interior has an-
nounced 10 projects have heen
aelected for federal funding right
now and 125 more have been under
consideration.

New uses will range from bik-
ing, jogging and horseback riding
to commuter and wheelchair use,
Rail segments in Arkansas, Cali-
fornia, Maryvland, Missouri, Ne-
braska, New Jersey, New York,
Ohio, Pennsylvania and Virginia
are being converted and will, it is -
hoped, become demonstration mod-
els for future similar projects.

Fish finders

The argument about the best fish
has been tackled again by Uncle
Homer Circle. In a new manual,
How to Cateh America’s Terrifie
13 Sport Fish, (free from Evin-
rude dealers or £1 from Evinrude
Motors, Box 663, Milwaukee
53201), he picks a baker's dozen:
large-mouth bass, white bass,
crappie, bluegills, muskies, north-
ern pike, walleve, rainbow trout,
channel catfish, c¢oho salmon,
striped bass, snook and tarpon,
And he also tells how to catech
them, and for a bonus, shows the
way to tie the Brinson knot.

The best new state guide for one
of the best fishing states is proba-
bly Florida Charted Saltwater
Fishing Holes. It's §3.95 from the
Bureau of Maps, Box 5317, Talla-
hassee, Fla. 32301.

Biking it

Group touring by bicycle isn't a
monopoly of the American Youth
Hostels. Welcome Swiss Tours, 7

Ave, Benjamin Constant, 1003
Lausanne, Switzerland, arranges
group summer cycling around

Lake Geneva, and rents vou the
bike for it.
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“Dazzling space efficiency...
The%ar of theYear.

“What...Americans prize most: rlde and comfort.’
CAR-DRIVER

“DRIVING HORIZON CAN BE DESCRIBED IN ONE WORD...FUN.”

Seattle Post-Intelligencer

“First popular price front wheel drive car

tobebuilt inthe US”
TIME

"European handling and fuel economy

with American ride and room.
Popular Science

“...One of Detroit's most significant designs-ever.”
ROADZTRACK

“The sticker price is nght, too.
“NIFTY, FRUGAL, LOW COST...

tlll BIZ

“A gasoline miser...

Che Seatthe Gimes

WHAT MORE CAN WE SAY.

$383| AS SHC}WH 4‘ MFG HWT/ ﬂMP‘G CIT"I’
s aficker price exc |'-.-'|-'|II'-'|'1||'|Ii and
PRy shegsin ;|"r'u L_ 1*- |]
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HINTS
FROM READERS

Soldering aluminum

Tin aluminum so you can use soft
solder to join parts. First heat
the metal so the solder will melt
when placed againat it. Then melt
a small pool of solder. With the
aluminum still hot enough to
keep the solder melted, scrub
molten solder onto the surface
with steel wool to tin it. Then
solder the area, Solder will stick
ag it does on other metala.

—H.E. Moody

Fastening nuts

I TN T YT

Reinforce a hole in thin metal by
permanently fastening a nut over
it. This is a particularly good
procedure to use when a bolt i to
be tightened and loosened fre-
quently. To mount the nut:

In an unthreaded hole through
which the bolt passes freely, tem-
porarily clamp a nut over the
hole and permanently secure it by
welding, brazing, soldering or
running epoxy glue around it,
being careful that the fastening
material doesn’t get into the hole.

In the case of a threaded hole,
run the bolt through the hole
until the bolt projects the thick-
ness of the nut or less, Screw the
nut on the bolt until it makes light
contact with the metal surface.
Braze, weld or solder at two or
more points.

Hex nut, above left, iz glued
over threaded hole. Square nut is
brazed over unthreaded hole.

—Walter Burfon




PHOTO
HINTS

Rx for limp clamp

If a photo clamp starts to lose its
grip, cut a small piece of wood as
shown and foree it into the han-
dle after the clamp is attached to
its support.—Ken Patterson

Carton organizer

Cardboard boxes with dividers
from drug and  health-food
stores, are great for keeping the
gear you don't always need but
want to find quickly for special
shots.—Grace B. Weinatein.

Convenient reflectors

pans and
TV-dinner trayvs ecan lighten
shadows and create highlights in
small-object photos. Flat areas
can be dimpled with a ball-peen
hammer to give more uniform
light distribution,

—Walter E. Burton

Shiny aluminum pie

All New Interiors.
Beautiful!

Here's beauty, value and smart plan-
ning. Here's the craftsmanship Terry
is famous for—and a brand new
look for 1978. There are luxury fab-
rics, thick cushions and gently

rounded cabinetry. Center guided
all-wood drawers. And translucent
sheers in most every window. See all
of the new Terry. Inside and out. At
your Terry Dealer. Soon.

For more information, write Dept. PM, Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523

&

Protected by a Full
One Year Ownercare Warranty

Derusio Barbeque Black Spray
makes rusty, weathered barbeque
grills and hoods look like naw

A special heat-resistant paint, it
sprays on to protect and beautify.
Dries quickly to a black matte
finish. Contains no flucrocarbons

Darusto is a registerad
tradoemark of DAP In:
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How can two things
protect so well look so good?

Depend on paint-up products

DAP Inc,, Genaeral Olfices
Dayton, Ohio 45401
Subsidiary of Plough. Inc

that

Derusto Galv-A-Grip™ primes and
protects gutters, downspouts and
galvanized metal in one sure paint
coal. Penetrates and sticks light.
Waon't crack or peel like ordinary
paint. Comes ready to use. Dries
in3to4hours

JULY 1878 23



This VET Did It - and YOU

syar injuries left m
hldlyahandlr.anpld

I'm a fina
I::.*a Lackamith, thanks to

you
dg it anybody can.

Can Do lt
Too!

hLIt

neial ‘lui-':ﬂ'l'

aining, Besides, the
Tcg fascinating. I!l can

Glan Johnson, Lnrnnd Kan.

Make Up to $10 an Hour—ewven while learning!

Train

If you enjoy fixing things, you're a “‘natural”
to make hundreds of EXTRA DOLLARS a
year in the fascinating business of Lock-
smithing, Rising crime has increased de-
mand for service a thousandfold. Yet there's
only one Locksmith for every 17,000 people!

COLLECT CASH PROFITS ALMOST AT ONCE!

enable you to get your share of this always-
profitable business. Hundreds we've trained
are doing it. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time—=or in your own full-time
business. Ideal for retirement—good jobs, too,

= Bea LOCKSMITH!

HINTS
FROM READERS

You're “in busimess" ready to make 35 to BELS'“.{;,:EI’EI:TEQLNE';fi'i’ﬂ Bldg,
$10 an hour a few days after you begin T D,
Belsaw's shortcut training. Easy, lllustrated  Accredited Member NHSC.
Jass::n?f&rgpl!lu with ALL practice eqmp—ll M :uﬂti Wilmington, pel.—"| make %50 a
e e week gxtra.””
R. Davis, St. Louis, Mo, —"1 ¢l 110 last
snuoosvousToery |7 | B e e e s
|"-"'“ Ed Boyle, Pittsburgh, Pa.—''My business p,ﬂmg
:gﬁ;f:{g:ﬁ?&?h;ﬁ%glmi fREE al lop speed. I'm moving to bigger quarlers.”

MAIL THIS

BELSAW INSTIT UTE, 109K Field Bldg.
Kansas City, Mo, 611

I Rush FREE book, “‘Keys to your I-'uturt."
Name

COUPDN » WO SALESMAN WILL CALL

THIS DO-ALL PRO

KEY MACHINE YOURS
M? ;g- Tn KEEP!

‘ Clln add $25
" to $t4¢ a w-ilh.
1y . ¢ O Your in- 2
. ; come...and City
f doesn't cost
you & penny
extral

I Address S— .

State Zip .

SPECIAL OFFER!

FREE BONUS HI-FI

r----*—----—#--------_-ﬁ_ z

It you like Ploneer high tidelity components, here's yﬂur chance to
show people what you're made of. There's a limited number of these
collectors’ T-shirts, so order right away. While supplies last you'll also gera
free copy of "Understanding ﬂluh Fidelity”, CIRCIESIZE: S M L X

NAME
STREET

CITY
Send i

Dept.. PM7 . ULS. Pioneer Electronics Corp., 85 Oxtord Drive, Moonachie, New lersey Q7074
LN B & & N _§ § % § § N _§_ _§ N _§ _§ § § _§ § & _ § __§_§_§ _§ N _§_ § § § ]

STATE : ZIFP
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Paint aid for small items

To paint small, hard-to-handle
itema, presa them into a lump of
clay to keep them stationary.

—Charles B. Crow

Nylon net prevenis clogs

When you shampoo, prevent hair
going down the drain necessitat-
ing costly repairs. Remove the
drain strainer, place some nylon
net over the drain overlapping it
and replace the strainer. Haira
caught on the net can be removed
with the net.—Helen LeMunyon

Easy-to-make dolly

Move heavy
shop or home with this maneu-
verable dolly. [t's made of a 10%4-
in. square of #j-in. plywood and
two hefty, swiveling casters.
Place the dolly under one end

ohjects around the

of a heavy storage box, for exam-
ple, and steer it much like a
wheelbarrow., Or position the
load in the center and balance it
with your hands as you move,
The B&-in.-dia. center opening
makes the dolly easier to pick up,
handle and hang. Casters are
positioned opposite each other,
centered on two sides of the ply-
wood and mounted with hex-head
screws,—Walter E. Burton




Discover why
more and more smokers
switch every day to the
largest selling low tar
menthol cigarette.
They prefer the mellow
flavor, cooling menthol,
and total satisfaction

in Salem Lights.

g ;

b
lem
e s ight
TS T mag. “1e”, 0.8 mg. mcotng av. per cigarette, |IC Repont AUG. 77, ]OQS
oHT W0 N mg “1a”, 09 mg. nicotine av. per ogarente, by FIC method .

Surgeon General Has Determined

Dangerous toYour Health




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!

Take this 4-volume

BLADE Gui

Cutting to length
with miter gauge
and stop rod.

FOR
ONLY

(regular price
$24.50)
when you join
Popular Science Book Club

AS A CLUB MEMBER, you'll have an opportunity to choose from

more than 100 superb, up-to-date books on a wide range of
popular science subjects every year— AT DISCOUNTS OF UP TO
609. (And your only obligation is to buy two of them.) You'll be
offered books on home improvement, repair and workshops, remod-
eling, house building, energy and insulation, wiring, plumbing, cars
and car repair, electronics, appliance repair, furniture building,
machines and technology and many other home handyman subjects.

This information-packed 4-VOLUME CARPENTERS AND BUILD-
ERS LIBRARY brings you professional, easy-to-understand how-to on just
about every build-it-yourself question you'll ever have . ..

You get a complete how-to book on woods and woodworking tools, how
to do all kinds of joinery and cabinetmaking joints, how to do kilchen
cabinet construction . . . and more.

You get a complere how-to book on all standard specs of every element in
house construction, including how to read plans and make your own . ..
how to lay out @ home workshop . . . and more.

You get a complete how-to book on laying out the foundation, how to do
concrete block construction, house framing, chimneys, fireplaces, porches,

atios, insulation . . . and meore.
ou get a complete how-1o book on every aspect of roofing, flooring, doors,
windows, stairs, plus how to use stationary and portable power tools, plus
tips on painting, maintenance, repairs, termite protection ...and more.

You get step-by-step instructions on everything from reading a building

TREAD GOES
BEREATH STRINGER

W05 ING BUTTS HERE

TRINGER CUT 1O
RECEIVE TREAD

How Popular Science
Book Club Works

Just mail the postpaid card to get your $24.50

4-YOLUME CARPENTERS AND BUILDERS LIBRARY,
Send no money now. We'll bill you later for anly
$1.95 plus postage and handling,

Then, about every four wesks (15 times a
year), you'll receive a Club bulletin deseribing the
caming main selection and alternate books also
available. If you wanl the main selection only, do
nothing. It will be sent to you automatically. if
you don't want the main selection, or want ajter-
nate books, or no books, simply indicate your
wishes on the form that comes with the bulletin
and return it to us by the date indicated. You will
always have at least ten days in which to do this,
bul in the unlikely event that you don't, and you
receive an unwanted selection, you may return it
al our expense,

Your only obligation is to take two more
books of your choice in the next year. You may
cancel your membership any time after that. To
retain all membership benefits, you need take anly
one book a year thereafter,

DISCOUNTS UP TO 60%. All books are of-
fered at substantial discounts —up to 60% or
more. Yet virtually every book is identical o the
publisher's edition. S5ame paper, printing, binding,
jacket. The only difference is price,

plan to building a house (including the foundation), doing all the carpentry
in il—and keeping the house in A-1 shape for a lifelime. And thousands of
show-how pictures make it all amazingl}r easy, even for a novice. Let's look
at a few of the remodeling and fix-it jobs you learn how 1o do. .. You learn
how o replace worn or mussmg shingles. How to fix chimney Hmhmg leaks.
How 1o repair stairs (or build them from scratch ).

If doors need fixing or fitting, you can find out how to
do it from these books. If you want to lay new flooring,
yvou can just turn to these books to find out how to do a
first-rate job with wood-tile, linoleum, asphalt, rubber or
ceramic tiles. If you want to build a fireplace, you'll find
out exactly how from these books .- .

This marvelous 4-book library also
tells you how 1o use all kinds of power
tools to maximum advantage (most
of them have great versatility ). You
learn about woods—their character-
istics, strengths, best uses. You learn
about fasteners—nails, screws, bolts,
more—their holding power, size-
strength ratio, and how to use each.

These books teach you scores of tricks and shortcuts used by carpenters
for measuring, cutting, raising, fastening, finishing—every technique and job.
They give you the answers to just about every carpentry guestion yvou'll ever
have. And they can save you thousands of dollars in the years ahead.




* How o read plans, specs

" How fo use carpantry
hand tools

* How fo use woodworking
power fools

* How to build concrate
block foundations

* How to choose best woods,
materials, fastenars

* How to plan and bullg
roofing, floaring

* How to construct walls,
doors, windows

* How to make foints

* How to bufld stairs

* How to bufld chimneys
and fireplaces

* How to wse builders’
math, do surveying

* How fo makae kitchen
cabinsis, counters

* How to do cabinetmaking
foinery

* How to build A-frama,
1- and 2-story houses

* How to plan a homa
waorkshop

you need to know to do just about
a foundation, installing new paneling,

*How to do house
insuiation

* How to build scaffolding,
hoisting apparatus

* How to do wood pattarn-
making (for castings)

* How to do sheathing
and siding

® How fo do cornice
construction

* How fo plan termite
protection

* How to do intarior-
axtarior painting

* How to build girders
and sills

* How to make concrete
forms (and malds)

* How to sharpan saws

* How to build skylights

* How to do house main-
tenance and repair

... and much more

¥ Thousands :
| of show-how
A\ pictures A
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Warped humor

Somte idiot at en amuzement park
plastered the rear bumper of my
new Monarch with bumper stick-
ers, I don't want to advertise this
bird's business. How do I get the

stickers off without disfiguring
the bumper?f—Allen Pearl, Hart-
ford, Conn.

Grease, my man, grease—that's
what it will take. Any kind—motor
oil, cooking oil, shortening. Apply
the grease to an edge of a sticker
and keep adding as you pull the
sticker away from the bumper,
When wvou are through, wash off
grease residue with hot water and
sOAp.

Tale of the whale

I own a 1977 Oldsmobile cutlass
that has a 350-cu.-in. engine and
Positraction rear end. At about
G000 miles, the rear started mak-
ing terrible rumblings, The dealer
gat on the problem a couple of
months, and ended up having to
replace the spider gears.

At 11,500 miles, the noise reap-
peared, The dealer now says that
the reason for the problem is that
Pogitraction oil no longer contains
whale oil. He says [ will have to
drain the rear every 6000 miles.
What showld [ dof—Sheldon Munt,
Orangeburg, N, Y,

Tell the dealer to back off.
There's a cheaper way., What the
dealer probably wants to do is drain
fluid, add three bottles of lubri-
cant, drive the car to flush the
rear, drain it again and add three
more bottles of fluid, If vou okay
this, the lubricant alone, at $3.10 a
bottle, will run $18.60. When you
add labor, you will have yourself a
whopping expense every 6000 miles,

The less expensive way is this:
If the rear is chattering now,
drain, flush and refill it as I've
described, If the rear is not mak-
ing noise, there is no reason to do
this. Add a can of GM Limited Slip
0il Additive (Part No. 1052258)
to the fluid. The additive costs
$£2.75 and will fortify the fluid so

a0 POPULAR MECHANICS

the job won't have to be done
again for about 30,000 miles,

Locking on target

I think yow missed the mark in
“Keyed off" (Car Clinic, March
‘78). As you said, it is possible

that excessive resistance on the
ignition lock eylinder of Ms.
Haynes' 1978 Ford Fiesta could

canse the trouble. However, [
think that one of the wafer tum-
blers in the lock iz bent, causing a
drag, or one of the tumbler
gprings 18 missing, which would
allow the tumbler to return slowly
by gravity.

She should first flush the lock
with a product such as WD-40,
This is a Volkswagen lock, and VW
locks are heavily greased. If this
doegn't work and Ford can't help
her, she should have a locksmith
who is familiar with foreign cars
disagsemble the lock and repair or
replace the tumblers.—Henry H,
Printz, Vice President, Cy Drake
Locksmiths, Ine., Morristoun, N.J.

I don't mind being “picked on"
by a lock expert because Fiesta

owners who are having ignition
lock problems will find the solu-
tion in either my version or yours.
That's what Car Clinic is all about.
Thanks, Henry, you're a Printz.

Chevy chase

How can [ tell if my 1977 Pontiac
LeMans has a Chevrolet engine?
What are GM's plans for making
restitution to people who got a
Chevy engine in a non-Chevy vehi-
ele?—Carl Weiss, S§t. Paul, Minn.

Look at the wehicle identifica-
tion number plate on the top of the
instrument panel on the driver's
gside. You are concerned with the
firat, fifth and sixth numerals,

The firat numeral should be a 2,
meaning the car is a Pontiac. The
fifth numeral should be a Y, mean-
ing the engine was produced at a
Pontiac plant, If that numeral is a
U, it indicates the engine was
produced by Chevy. The sixth
numeral should be a 7., meaning
the car is a 1977 model.

GM plang to refund $200 to
those entitled to it. However, this
will be delayed until legal ramifi-
cations are cleared up. GM will
contact you, but if vou hear noth-
ing by the end of the year I would
send a letter to the customer
services department at Pontiac.

Losing control
My 19874 Dodge Dart Sport keeps
Mawing wvoltage regulators. ['ve
putl on three in three months, My
mechanic says you often have to
put on three or four before you get
one to hold, Do you agreel—
Minnie Fryer, Roach, Mo.
Half-heartedly, Your mechanic
(Piaage turn lo page 32)
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Attention to details

To keep from craating more of
a problem than you are trying
to rectily, make sure that your
thermostal changing procedure |s
done carefully. The procedurs should
include attention 1o the following sleps.
® See thal thermostal housing surfaces
shine. Use a wire brush to clean off old
gaske! material and other forelgn matter.
B Use a new gasket even if, by chance,
the old gasket isn't destroyed when you
remove the housing.

B Make sure new thermostal Is installed
properly. This requires that you note the
position of the old thermos!at belore
you remove It, then place the new
thermostat in the exact same position.

B Securely lighten the housing bolts.
® Run engine after installation Is done

to check for coolant leaks around housing.




“The Enegrens’ home had increased
in value. Thanks to Allstate, so had
their insurance coverage.”

“"When that tornado struck Olathe, the
Enegrens' house was completely wiped
out. Only six months before, | had

\

encouraged them to increase their cover- &

age by $10,000 to bring their insurance » -

closer to the value of their home, e
"At that time, | called them to review »

their homeowner's policy. | vﬂ!lnim-(i
that not l]I'Ill‘r' had the value oftheir house
gone up, but also the cost of rebuilding it,
if disaster should strike.

"After the tornado, the E':I'H'j-_f!'l"!].‘-\ used
the money we paid them to buy another
house. As an Allstate agent, | always try
to make sure my customers keep their
insurance up to date, so that a disaster like
this will never leave them out in the cold.”

¥ 3 Help when vou need it. Barney Bobrow
i y Thatk i R Senjor Account Agent
2 |} That’s a promise from iy,

* the good hands people.

Al



CAR CLINIC
(Continued lrom page 30Q)

may be right, but I'd rather bet on
factors that have shorter odds—
like the regulator's ground or the
field wire going to the regulator
from the alternator.

To simplify the explanation,
let's just say that a bad ground or
& bad wire connector can cause
alternator voltage to reach a peak
inside the regulator which will cause
early regulator failure. If I were
you, I'd work on these assumptions.
It's a lot cheaper than replacing the
regulator once a month,

Big deal secret

Ever since I purchased (new) my
1978 Buick (350-cu.-in. engine),
I've had an wnuswal problem. The
engine has a long oil dipstick.
Approximately & inches above the
Full mark line, 114 inches of heavy
gludge forms. It gets so heavy il
beecomes difficult to pull out the
gtick, The sludge has to be servaped
off with a knife.

Buick dealers tell me to forget
about it, It bothers me not to know
the answer. You're my last hope.—
(reorge Toepper, Elgin, I,

So what's the big secret? The

sludge is being caused by an exces-
sive amount of moisture mixing
with the oil. Moisture-laden oil
is aplashed up on the dipstick
where it sticks and hardens. There
are a few reasons why this can
happen:

Maybe the engine is running too
cold or you drive the car short
distances only, and condensation
that forms overnight isn't totally
burned away. If so, you may bene-
fit by installing a hotter thermo-
atat.

Maybe the intake manifold gas-
ket or timing gear cover gasket is
ruptured and moisture from the
cooling system is mixing with the
oil.

Or maybe (perish the thought)
the engine is cracked internally.

After the flood . ..

Here's a good tip for used-car
gshoppers from Marvin Verbeck
who's vice president and claim
manager of the Kemper Insurance
Companies: Be especially cautious
because ecars submerged in salt
water during recent blizzards and
storms may be coming onto the
market. The corrosive nature of
salt water's action on metal parts
and on a ecar's electrical aystem

will make these autos inoperable,
rusting lemons within months.

An estimated 5000 cars were
judged total losses by insurance
companies during the February
"T8 storms. The owners of these
cars received the auto’s actual cash
value minus their deductible.

Residents in states that don't
have laws requiring car titles to be
stamped “submerged” or “flood
car,” are especially vulnerable to
the sale of these autos,

To protect consumers, Kemper,
and at least one other insurer, are
requiring that submerged and “to-
taled" autos be broken up and,
after reconditioning, be used only
for replacement parts, Others may
be selling the autos to wholesalers
who may or may not break the cars
up or take precautionary mea-
aures.

To spot a car that has been
submerged in salt water:

1. Check for sand, silt or salt
depogits under the carpeting in the
passenger compartment. A stag-
nant odor may also be present.

2. Remove the back seat cushion
{with the dealer’s permission) and
drop it bottom side down. If the
car has been inundated with salt
water, sand should fall out.
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3. Look into the recesses of a
car’s intake and exhaust manifold
and other crevices for indications
of sand deposits. The trunk may also
have sand in hard-to-see corners or
under the carpeting.

4. Remove the headlight rim
and look inside for sand.

5. Examine the electrical sys-
tem for signs of corrosion. (The
corrosion will resemble the accu-
mulation around the battery poles
of any car brought from Massa-
chusetts since February.

6. Ask to see the title of the car
in order to determine if it has
been stamped “submerged” or
“flood car.” Be especially cautious
of any car that has been brought
from Massachusetts since Febru-
ary.

7. Be suspicious of any car that
does not have its Vehicle Identifi-
cation Number (VIN) attached.
Kemper has removed the VIN
plate from the cars it declared
total losses. These plates, together

GOT A PROBELEM WITH YOUR CAR?

Just ask Mort about it. Send your guestion
te the Car Clinic, Popular Mechanics, 224
West 57th 5t., New York, N.Y. 10019. While
letters cannot be answered individually,
problems that are of general interest will be
published in the column.

with the cars’ titles, are being
turned into the appropriate state
motor vehicle departments for de-
struction.

SERVICE TIPS

B Chrysler Corp., which has made it a
policy to distribute service and training
publications to do-it-yourselfers as well
as professional mechanics, has a dandy
one on sale. It's a pocket-size handbook
on 1978 carburetor adjustments and trou-
bleshooting for all carburetors used on
the company’s line of vehicles. The hand-
book costs $1 and can be ordered from
Chrysler, Training Materials Dept., 26001
Lawrence Ave., Center Line, Mich, 48015,
Request TM 821.

B Hesitation, stumble and surging that
are bugging 1978 Ford Granada and Mer-
cury Monarch with 302-cu.-in. engine and
automatic transmission can be snuffed
out by adding a wvacuum restrictor
(D7AZ12A225-A) in the EGR-to-ported
vacuum switch line. So says FoMoCo in
service bulletin 151. Remind your dealer
that the bulletin exists.

m [f while changing brake fluid you no-
tice a threaded hole minus a bolt in the
bottom of your Delco Moraine dual mas-
ter cylinder, don't think for a minute that
the boit has bolted. Bolts were Installed
in the threaded holes of some cylinders,
but not in the threaded holes of others.
Don't go adding a bolt if you don't have
one. You may limit the performance of
the master cylinder. Let things be. PM

Wash up

An important part of washing a car down
is washing up—shooting under the body,
that is. Road salt and mud that accumu-
late in wheal wells, under the chassis
and in other crevices, such as behind
bumpers and metal trim moldings, hasten
body rol.

Aim a garden hose, with the nozzle
set to deliver maximum pressure, al
these areas. Do it oflen! The “skin™ you
save may be your car's.

Want to 1oy belfore vou buy?

Call Rent-A-Way Winnebago, BOO-447-470 for informatwon (In I, call BOO-322

WinnEBACO

FORPST CITY, M S0-00

VATHD )
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IMPORTSSMOTORSPORTS

Volvo glows in the dark

What makes a car glow in the dark?
Shorted ignition wires? Corona
effect? Tankful of schnaps?
No, just reflective
body side panels
that light up
when illumi-
nated by head-
lights of cars
approaching
from the classic T-
bone position, Being
a Yolvo idea, theyv're for safety, of
course, The color-keyed, reflective
panels are a feature of Volvo's Safe-
ty Concept Car (VSCC) built to
show that cars can be a lot safer. The
VSCC was designed to keep itself
out of accidents, as far as possible,

with such things as antiskid
brakes, even with a loose nut
behind the steering wheel, In

panic stops, brake lights flagh in
rapid pulses and there are rear-
facing fog lamps to help prevent
deadly pileups. The horn changes
pitch and volume as the car gains
gspeed and, to be seen better, small
running lights or notice lamps are
always on when the car is running.
Besides air bags and lap belts (for
rollovers and secondary impacts),
there are sensors to warn of low
tire pressure, deicing grids in
remote-controlled side-view mir-
rora and a rear-window wiper-
wiasher, Headlight waghers and
wipers are installed, too, as on pro-
duction ecars in many countries,
Too cute, yvou say? Excessive!

Volvo 343 goes rallying in Europe.

Well, remember, every day over
100 people leave home in cars and
don't come back. Many more who
do make it back now get around
quite safelv—in a wheelchair.
Another current Volve project is
race-testing of a new, small 343
model on the European rallycross
cireuit. The 2343 with its unique
automatic transmission began as a
DAF and became a Volvo when the
Swedish automakers bought the
Dutch company. This return to
motorsports with the 343, which

Super-safe Volvo was derived from
slandard 244 sedan.

will someday join the model lineup
here, is one way for Volvo to prove
the adopted car has become a
rugged and reliable family member,

Redcoat racing

The British are coming! Thev're
after ten driver and manufacturer
championships in North America.
iritish Levland Motors, sports-car
suppliers to the colonies (not “By
Appointment of Her Majesty the
Queen ., ., )" but by popular de-
mand!), has an extensive 1978

TR7T is after three rally champlonships.

program sponsoring race and rally
teams, providing pace cars for
Pocone, Laguna Seca, Road Atlan-
ta and Nelson Ledges. Bob Tullius

is= back in the Group 44 V12
Jagunr; John Buffum and Doug
Shepherd are crashing through

the woods in the Triumph TRT
pursuing three rally championghips.

1977 racing records
Grand Prix drivers, cars and races
get most attention in this grand,
- colorful racing
annual. But it is
nevertheless a
full accounting
of the 1977 rac-
ing season, The
British book
($24.95) is from
Motorbooks In-
ternational, Box
2, 729 Prospect
Ave,, Oaceola,
Wis, 54020,

Record book.

More mopeds and motors.

Latest entriez in the moped mar-
ket include a line of Free Spirit
mopeds from Sears and an electrie
bicycle motor from Pedalpower,
The Sears machines, called Free

Free Spirit Il is Sears® deluxe moped.

Spirit I, II or 1II, are $350 to
F380,

Add an electric motor to any
bike you already have and, presto!
yvou'll have a mo- '
torized bicyele .
that is q-u-i-e-t.
The Pedalpower
package ( motor;
deep - discharge,
electric-vehicle-
tvpe battery;
and carrier, con-
trols) is $160.

Electrified bike.
Not to be missed

A 1922 Detroil Eleclric is a resident of
the transporiation section of one of my
favorite U.S. places—the Henry Ford Mu-
seum and Greenfield Village in Dearbormn,
Mich. When you go, say hello for ... PM
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*78 FORD PICKUPS.
TOUGH ALL OVER.

A new Ford Pickup is built tough from the ground up. Ford's exclusive
forged steel Twin-I-Beam, extensive corrosion protection. big-cube
V-8 options, all-welded cab, and double-wall box are just a few
of the reasons

But what makes a new Ford even tougher to beat are this year's
new options like = Synchromesh 4-speed overdrive transmission
for highway driving (not available on F-350 models) » Good-looking,
comfortable new Lariat interior » 40-channel CB with concealed
transceiver, single AM/FM/CB antenna, and all controls in
the removable mike » New tilt steering wheel for yvour most
comfortable position

Take a look at all the new Fords. You'll find them tough all over
And more than just tough
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Reasons Why The
First Of Its Kind
Is Still Best

Of Its Kind

This is the ORIGINAL. The ane with the
smooth working, machined, undercut
mating parts (1) that generate powerful
leverage with no shippage. The one with
the reinforcing flange {2) thal practically
eliminates siress breakage. First ol s
kind and still best of its kind. CHANNEL
LOCK, Be sure you get the real thing
Look for the trademark on the handle
Sizes from midget 4% to giant 16"

CHAMNELLOCK, INC, » Meaduille Pa

ICHAN yE| LOCK|

The ORIGINAL Tongue-" N-Groover

SAVE 1

on a famous
TROY-BILT Tiller!

y

“Just
ONE HAND!

Savings” now in effect! Right
now i3 the best lime ewver lo learn about the
amazing TROY-BILT Rolo Tiller-Power Composter

the “breakthrough™ machine that's allowe
ing anyone —of any age—with any soil - to easily
have a fabulously fertile, productive garden! For
free complete details, prices, wrile today fo:

TROY-BILT Tillers, Dept. BO18T
102nd 5t. & 9th Ave,, Troy, NY 12180,

POPULAR MECHANICS

16335

Send Far Dur Free Calalog

£ CEMENT WIRES °
T EASY TO US

QUIKRETE

[, eackaseS :mmuéi

concrete, mortar or sand mix for
do-it-yourself patching, pointing,
patios, driveways, walks, fire-
places, block or brick walls, set-
ting posts and hundreds of other
uses,

FOR MORE INFORMATION WRITE
QUIKRETE, COLUMBUS, OHID 43229

USE ZIP CODES
WHEN ANSWERING ADS

HINTS

FROM READERS

Funneling liquids faster

A piece of heavy-gauge wire
epoxy glued outside a funnel
along its length will speed up the
flow of funneled liquids. The
wire allows trapped air to escape
as the inflowing liquid forces the
air upward.—Howard E. Moody

Bushing for a little bit

When a drill bit is loose in a
collet chuck, make a bushing to
keep it secure. Wrap a strip of
gheet aluminum, cut from a pie
pan or TV dinner tray, around the
bit shank. Trim the excess
metal carefully to avoid an over-
lap-ridge that would throw the
bit off center.—Walter E. Burton

Putting back the bite

When screw holes made in wood
have become so enlarged that the
gcrews no longer fit securely, add
a casing to the screw so it will fit
tightly in the hole, Force plas-
tic insulation covering stripped
from a piece of electrical wire
over the screw,—Henry Miller




YOU MAY HAVE ALREADY WON

*10,000 IN CASH

PLUS ATRIP HAWAII AND A CONTINENTAL MARKV

NBHERALEIGH LIGHTS
ER@IETHE GOOD LIFE' GAME

N \ OVER 4,000 PRIZES
' Will Be Awarded.

GRAND PRIZE
$10,000 in CASH
lus a 10 day trip
or two to Hawaii
1 winner quaranteed

SECOND PRIZE
$1,000 CASH
10 winners guaranteed

THIRD PRIZE
500 Raleigh
Double Coupons
4,000 winners guaranteed

BONUS PRIZE
Continental Mark V
This additional prize will
only be awarded if your
certificate is a Grand or
Second Prize Instant
Winner.

HERE'S HOW: Wipe-off
all spots on the attached
certificate, then take it to
your participating retailer”
If any of the six digit num-
bers revealed on your
certificate exactly matches
iﬁs&:: digit nu . hﬂﬁn the
of a ights
Package, wue?m an instant
winner of the corresponding
prize. If your Bonus Spot
reveals the picture of a
package of Raleigh Lights
and vour certificate is a Grand or Second Prize Instant Winner, you
will also win the Bonus Prize of a Continental Mark V.
YU HAVE A SECOND CHANCE TO WIN! Because all Grand,
Second and Third Prizes will be awarded, vou're still eligible to
enter the drawing for unclaimed prizes, even if your certificate is
not an Instant Winner,

j:_'l See Official Rules on the back of your Sweepstakes Certificate
il for details.

f NO PURCHASE NECESSARY. “Void in Missouri, wherever else
1 prohibited or restricted by law, and outside of 50 United States

i and Dist. of Col.

1978 AW T Co

Raleigh Lights,
the low“tar”
cigarette with

“Fortified Flavor”

Start saving
double coupons =

get gifts twice 'IE;_ - "-""' ", i
oo w\ Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous toYour Health.

9 mg. “tar”, 0 .8 my. nicotine av, per cigarette by FTC method.




ERS' CLINIC
QUESTIONS ANSWERED

Rotting porch columns

Two njl" my seven e :ﬂrn'rh
ecolumnsg are starting to rof about §
i, from the hottom, They are 12 in.
diameter by 7 ft. high, How can I
repair them and keep the remain-
ing columna from rotting P—Frank
Rummler, Belmar, N.J.

Most wood columns are hollow,
and circulation of air from the
bottom (plinth) to the tep (capi-
tal) is very important, Make a fill-
er by laminating wood “half cir-
cles” together to reach the desired
height of rot (see below).

Lag screws assure air circula-
tion through a 2-in. hole cut in the
center of the wood pieces. The
screw heads keep the base off the
deck.

Cut half eircles with an oversize

PREDAILL ¥OR
N, kB 3"
SEved i il Ol
SPACED EVENY T1°
o A 417" RAD

FIAMPORARY

TEMPORAN Y
25 4 PLATE
ITOP AND
BOTTOM

Support column and replace rotted part.

radius to allow for sanding. Use
pressure-treated wood., Fasten the
gix pieces together using water-
proof glue and screws. Install lags.

Temporarily support the load
above with a 2x4 stud, plates and
a pair of diagonal braces to pre-
vent awaying while you saw. Move
the new filler section around the
column as vou saw to get a level
cut, Clean up the rotted area then
slide the filler piece in place. You
may have to make a wvertical
adjustment with the existing “fas-
tener” to keep the column from
kicking out. To do it, adjust the
lag screws to assure a tight fit;
then attach the column to the base.
Fill, =and and treat with wood
preservative prior to painting.

To prevent rot on remaining
columns, carefully chisel or drill
four equally spaced ventilation
holes at the base of each. This will
lessen condensation due to temper-
ature changes (warm days and

cool nights), You might check with
yvour lumber dealer on the cost of
cast iron or fiberglass plinths with
built-in ventilation.

Removing grout

The grout betiween our 4-lh-in,
shower tiles has hecome loose and
haes  fallen ouwt in some ploces.
Chietgide the tub area it has becowe
dizeolored, I'd like to regrout, but
how does the amatenr remove the
old growt—high speed grinder,
muriatic acid, or what?—S. B.
Ohrenatein, Burbank, Calif.

You've got vour work cut out for
vou, but loose grout can be re-
moved with a sharp tool such as an
ice pick or awl, While applying
pressure, repeatedly draw the tool
through the joint. Leave any tight
grout in place. A putty knife may
be helpful in removing any bumpy
or rough pieces still clinging to the
joint. There are several tile clean-
ers on the market, since many
contain some muriatic acid, wear
rubber gloves and protect your
eves with goggles, I have had
success with a cleaner and Brillo
soap pads. Remove all traces of the
pad with soap and water, Since
success depends to a large part
upon the age and type tile you
have, experiment on a tile in an
inconspicuous place firat.

Camouflaging nail dimples
How do we camoufloge the ocea-
stonal nail dimples that annoyingly
appear in the ceiling of owr new
hone *~—8Sue Hall, Tipton, Iowa
Your problem isn't uncommon.
In defense of the spackler, these
dimples probably didn't show un-
der daylight econditions, when he
finished them, You can purchase
ready mixed joint compound (it'll
keep for long periods when tightly
sealed)., and a 4-in. spackle finish-
ing knife. With a small amount of
compound on the knife, hold the
blade at a 30° angle to the ceiling
and draw it firmly over the dim-
ple. The dimple will be filled flush

Do you have a home maintenance or repair
problem? Send it to Homeowners' Clinic,
Popular Mechanics, 224 West 57th 5t., New
York, M.Y. 10019. Letters cannot be an-
swered individually, but problems of wide in-
terest will be discussed in this column. For
more home repair and maintenance help,
get PM's Home Care Guide, $4.95 postpaid.
Send order(s) fo PM, Dept. HCG, Box 1014,
MNew York, N.Y. 10019.

to the adjacent surface. When it's
dry, sand patch lightly with fine
sandpaper. Touch up with paint.

Old faithful is unfaithful

My old cast-iron Craftaman miter
bor and saw always leave me 1° or
2° off when I try 45° or 90° cuts.
It's frustrating when I try to make
picture frames, ezpecially since 've
had the gaw sharpened and set.—
Jim Smith, Mishawaka, Ind.

A clue to your problem might be
in the word “old.” The Craftsman
products enjoy an excellent reputa-
tion, but after a period of time,
normal wear will take its toll,
Experienced carpenters know that
a slightly worn saw guide or angle
stop can easily cause a 2° error. If
vou feel the tool atill “owes” you,
check with the nearest Sears store,
Or, vou might invest in an ordi-
nary hardwood miter box and a No.
404 Stanley picture frame clamp.

Tanks for nothing

When we converted from oil to gas
heat, we were left with a 500
gallon oil tank buried in our front
ward, Removing it or filling it
with concrete would be too erpen-
gsive, Filling it with water would
only ecawse it to rust and collapse.
Help!—Paul Gustafson, Seginaw,
Mieh.

First, I would check with a local
heating contractor. Depending on
the age of your tank, he may be
willing to dig it up and back-fill
the hole for salvage value.

I believe the tank will last as is
for vears. But, if it really bothers
vou, try this: 500 gallons is only
about two and one half eu, vds, of
mortar sand. Have it dumped near
the filler neck and fill the tank

through a large funnel. Sand pours
eazily and will compact well in the
tank. This might be a good time to
invite your relatives for a barbe-
cue!
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‘1
¥ When you build the rugged Popular Mechanics 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
ordinary compressors, the PM air compressor can evacuate
your car’s air conditioning system. But best of all, it's
affordable. With plans from the Popular Mechanics Plans
Library, you can build the PM air compressor yourself and
save up to $200.

Send today for your Popular Mechanics Air Compressor
plans, and add a new dimension to your workshop. Only
$5.95 (add 75¢for first-class mailing).

1 1 1 i i 1 1 11 |
Send check or money order to: 678
Air Compressor, Popular Mechanics
Plans Library, Box 1014, Radio City
Station, New York, NY 10019,

iMake checks payable to Popular
Mechanics.)

Please send me sets of
Popular Mechanics air compressor plans
al $5.95 each (add 75¢ each for first-class
mailing). | enclose my check or money
order for

Name

Address

City State Zip

Please allow four to six weeks for delivery,
1 1 P 1 J 3 0 1 3 |
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APPLIANCE CLINIC
QUESTIONS ANSWERED

Cut and dried

Clothes no longer spin themselves
dry in owr Whirlpool model LA
8800 aeutomatic washer. In fact,
you can hand-wring them, they are
go water heavy. I cheeked the
high-speed  velay, pump and
agereens, and they seem okay. The
machine is only five years old.
Please help.—Harry Lindell, Sara-
nee Lake, N.Y.

Assuming the washer isn't being
overloaded, the two conditions that
canse this problem most often are
a loose belt and a clutch not
adjusted properly.

Take off the back panel and
press the belt. It must be tight.
Adjust or replace the belt, if
neceasary, to take up slack.

To check clutech adjustment, in-
gert a dime between the clutch
pads and clutech plate. The assem-
bly is opened enough to let you do
this. The dime should fit snugly. If
it doesn't, adjust the clutch by
tightening the bolt on top of the
stud and spring assembly on the
clutch housing until the gap be-
tween the clutech pads and plate is
taken up. If the pads are worn
badly and can't be adjusted, re-
place the cluteh.

Parts changer

Our dishwasher doesn’t pump out
water, Believe it or not, [ have had
a servicentan here five times to see
this unit, He has put in five sets of
new parts. Still, water remoins.
We also found that the impeller
had been eaten awoey by detergent.
Can you help?—Charles B, Libas-
gi, Dunmore, Po.

Firat of all, detergent won't eat
away an impeller, Food particles
do that, which seems to indicate
that dizhes aren't being scraped
enough to begin with, Secondly,
why have “five sets of new parts”
been put into the machine? Why
wasn't the cause of the trouble
found first? The usual causes of
this problem  are  clear-cut
enough—1, a clogged strainer; 2.
clogged discharge line; 3. a
sheared, loose or jammed impeller;
4, an inoperative pump motor.
Troubleshooting is also clear cut:

1. Check the strainer. See that
it's clean.

2, Find and disconnect the dis-
charge (drain) hose from the
pump to the drain. Blow through

it. If it's clogged, clean it out.
When hooking the hose back up,
make sure you don't bend it.

3. Do an operational test. With
water in the unit, open the door,
place the machine in the spin cycle
and press in the door awitch with a
screwdriver, If the pump motor is
dead, water will remain and there
will be silence. Check the wiring
between the timer and pump mo-
tor, Your trouble may be caused by
nothing more serious than a dis-
connected or loose wire, Next, test
the timer and motor with a VOM
to find the faulty component.

If the pump motor works, uncov-
er the impeller and again activate
the machine in the spin eyecle while
watching the impeller. You will be
able to see whether the impeller is
loose on the shaft or jammed. A
loose impeller or a frozen shaft
will prevent water ejection, It just
may be that the entire pump
assembly has to be replaced,

Calculated answer

It's ineonvenient to crawl wunder
my desk every time I use my caleu-
lator. Is it okay to leave the trans-
former plugged in permanently? It
seems to get owfully hot—Erik
DeWane, Chicago, I,

Itoh Electronics, Inec., in New
York City, told me that it will not
cause harm to keep a calculator
plugged in permanently as long as
its switch is in the off position.

Philip Morris Office Machines,
Ine., of Miami, which is one of the
largest calculator service dealers
in sputh Florida agrees. However,
a service technician suggests that
if the transformer is “hotter” than
warm, the battery pack may not be
holding a charge, causing the
transformer to overwork. In time,
the battery pack may weaken to
the point where it will have to be
replaced.

Roll your own
To try and get our old Hoover
upright vacuwum cleaner to pick up
dirt, I have installed a new bag
and fested suwetion, which is
strong. The unit did a great job
until recently. Why not now?—
Larry Berk, Newport News, Va,
The pick-up roller has either
burst its belt or its brushes have
become worn. Turn the machine
over and look to see that the roller

belt is not cracked. Replace a bad
belt and make sure it is properly
attached to the pulley. Brushes
should be comparatively long (%%
to 14 in.) and “rough"—that is,
not slick so dirt slides off them.

You can replace brushes in
many units without having to
replace the roller, Remove the roll-
er from the machine. A Hoover
dealer will give you the replace-
ment brushes or a new roller,

SERVICE TIPS
B When you clean the filter in your
room airconditioner this summer, check
the aluminum fins of the evaporator. If
some are benl, the transfer of heat to
the refrigerant will be impaired.
Fins can be straightened, but only with

FIN COMB
\
k.

IV~ BENT ALUMINUM
FING

Comb corrects benl airconditioning fins.

a fin comb as shown. When we priced
this tool, it was selling for under $4.
For a source check the classified direc-
tory under “Air Conditioning Equipment
and Systems—Supplies and Parts.”
B A good tip offered in response to
our list of paris suppliers for major
appliances comes from Carlyle O, Otio
al Akrit Appliance Supply Co., 2820
Vassar M.E., Albugquerque, N.M. 87107:
“. . . the grealest problem in filling
mail order parts requests is the lack
of sufficient information . . . admonish
your readers to be sure to furnish the
exacl and complete brand name, model
and serial number as well as a descrip-
tion of the part and of its function.
Sketches are often very helpful.”
Another tip: The manufacturer of your
appliance is a good place to check for
parts replacement. For example, Whirl-
pool has a number of factory-owned
parts divisions. ™

It you have a question about any appliance,
send it to Appliance Clinic, Popular Me-
chanics, 224 West 57th S5t., New York, N.Y.
10019. Sorry, but Ietters cannot be an-
swered individually. Problems of wide inter-
est will be discussed in this column.
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Nucl ;phnts in New England
1 customers $380 mllllon.

Meredith D FPersson, Nuclear Cost Accountant

. wl f"‘
| m P
“It would have cust'c'ﬁstnrht?rﬁ ErT the New: d electric companies
$380 million more, in one year, if those.coffipanies had used oil instead of

- niuiclear energy. In-llinos, nuclear power saved customers $125 million;
i the-Carohnas, $138 rn:ﬂtun in lowa, $16million.’ oy

“Did you know that electricity
from nuclear plants kept 257,000
e people from losing their }nhs
: en the coldest weather in
history caused shortages of
coal, oil, and natural gas?”

LA i
Iom

“Even if nuclear

power plant construction

can overcome the serious delays, ‘g
America will still need to depend

heavily on coal as a major source of electricity.”

The time to build power plants is now.

3y 1988 Amenca will need 40% more electneity just to r|.-_‘-l=--l- Electrc Institute

btlppt"- all the new people and their jobs. New power }.\? ‘}r)L '3.:',: ‘I'I‘I‘r'::';'l"‘l Post Office
plants—both nuclear and coal —are urgently needed and e,
must be started at once to be rrr;!{i}' in time. For facts on

&

I Please send me free mlormation abowt nuclear ATy anel the EFETEY Crsie

your energy ophons, just send in the coupon. I MName

Edison Electric Institute | ...
for the electric companies i
|

I 'II wane

Poa. | 1111 = /",1| i =1 e



THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO

PRODUCTS BY THE EDITORS

Look, Ma. No Freon

Can't count all the aerosol cans
yvou've thrown out because they
lost their propellent charges? And
you always find out about the lost
propellent when you're in the mid-
dle of a job. Right?

With this manual, adjustable-
nozzle spray can you can have
anyvthing from a solid stream to a
fine mist.

Pump sprayer has adjustable nozzle tip.

The manual sprayer will handle
solvents, light oils, kerosene, insec-
ticides and so on. You can use
almoat anv low-viscosity fluid ex-
cept water (this would work, but
would eorrode the pump). We tried
it with a can of nonaerosol Gum-
out and it did a fine job of spray-
cleaning carburetor linkage, Most
of what you can buy in an aerosol
can is much cheaper bought sz a
liquid, so the sprayer will pay for it-
self. From $5 at Dutton-Lainson Co.,
1515 Wesat Second S5t, Box 729,
Hastings, Neb. 68001.—B.H.

Multi-angle pipe

That third hand you've so often
needed is here now. Called Porta
Vise, it's for the serious construc-
tor/welder who's into engine
swaps, homebuilt chassis, and =o

Viase
essen-
two

W conaists
tially of

You get extra hand
with portable vise.

strong elamps that can be swivelled
at nearly any angle and held there.
It accepts square, round, or angled
stock, % to 8 inches in diameter.
You can also fasten one end to any-
thing solid and use the Porta Vise
as a conventional vise,

Made basically of aluminum,
with =steel jaws and threads, it
weighs only 12 pounds and costs
$166.50 from Lodi Porta Pipe Vise
Co., 1228 South Hutchins St., Lodi,
Calif. 95240.—M.L.

Go lock your nozzle
Tryving to hit an inaccessible fit-
ting with a manual grease gun can
be an exercise in frustration.
You've got to use a flexible line to
get the nozzle on the fitting nipple,
and unless yvou hold the nozzle in
place with one hand, it pops off.
Thizs means you have to operate
the grease gun with one hand, a
possibility with a professional air-
operated type, but not with the
Saturday Mechanie's manual de-
sign.

Now, for %3, you can have a

Grease gun with new locking nozzle tip.

nozzle tip with a knurled locking
device. Once you have the nozzle on
the nipple, just turn the knurled
dial and the nozzle locks on, Voila!
You've got two hands clear to
operate the grease gun. From
Thexton Manufacturing Co., 7685
Parklawn Ave., Box 35008, Min-
neapolis, Minn, 55485.—B.H.

Thief-foiling cuff
Professional auto thieves most of-
ten steal cars by either using a
master key or by ripping out the
ignition tumbler with a slide ham-
mer,

To foil thieves, Car Cuf Indus-
tries offers a heavy steel guard

that clamps and locks over the
ignition switch on vour steering
column, Car Cuf is adjustable, has
a plastic coating to prevent
geratching, and locks on in sec-

Steel guard locks over ignition switch.

onds. Its own lock tumbler faces
toward the dashboard, so it's very
difficult to open without the right
key. I hope to reduce my car insur-
ance premium by using this device.
Car Cuf fits all 1969 and later
U.S. cars and retails for $34.95.
Order from Car Cuf Industries
Inec., 285 Newtonville Ave,, New-
tonville, Mass. 02160.—M.L.

Buzzy car cushion

If long-distance driving gives you
an oeccasional sore back, here's a
vibrating pillow to take along as
yvour portable masseuse.

It looks like a conventional pil-
low, but inside are two flashlight
hatteries (not included). It wi-
brates automatically when com-
pressed by the weight of wyour
back. You can use it to massage
any other part of your anatomy.

Called Car-Brator, the vibrating
cushion lists for $19.99 from Cali-
fornia Cushion Co. Inc., Lodi, Cal-
if. 95240.—M.L.

Aches of long distance driving are eased
with this vibrating pillow: Just insert bat-
teries (left) and lean back on the cushion
to turn it on.
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Bosch
NickelPlated Spark Plug

reports on the

One of four Bosch refinements that are changing the way spark plugs are made.

I |Nickel-Plating
Plugs can “seize” or stick fast
in some engines due to a chemical

reaction between the alloy cylin-

der head and the metal plating on
the plug threads.

The harder the metal used to
plate the plug. the better it resists
this chemical change. Bosch uses
nickel, which is much harder than
the galvanized zine on the leading

LS. plug.

Nickel plating virtually elimi-

nates the possibility of seizing. This
Bosch refinement is now being

copied by other plug manufacturers.

But no other plug gives you
nickel plating plus these other
three Bosch refinements.

Ga ppe:i at Factory

Only Bosch pre-gaps its full
line of plugs to the exacr engine
specifications determined by the
car manufacturer. Bosch plugs
come ready for immediate
installation.

AngularRib Design

The ribs on any spark plug
insulator serve 1o minimize current
leakage along the outside of the
plug. Bosch engineers designed
ribs with corners instead of the
usual curves to reduce leakage
even further.

4 |Crack Resistant

To withstand cracking from

compression and high tempera-

tures, insulator ceramics contain

aluminum oxide. For improved pro-

tection against fracturing. Bosch

1978 Roben Bosch Corporation

-

e T

insists on an industry-high propor-
tion of 95% aluminum oxide vs.
91% for the leading U.S. plug.

Try a set of Bosch plugs—
the quality plugs that burn clean
and run smooth to save gas.

s -

Spark Plug Pioneers

Bosch is one of the world’s
oldest spark plug manufacturers.
Since 1902, we've developed over
20,000 different plugs. The four re-
finements described here are just
the latest in a long line of Bosch
innovations.

Bosch spark plugs are available
only in professional automotive
outlets.

RB26X
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How to make
Al'\llll( great.

L ¢

LeN

Make any drink with Seagram’s 7
and make it a great one. For a smooth,
refreshing 7 & %{ﬂﬁ, pour 1 oz.
Seagram’s 7 over ice in a tall glass.
Fill with cola and garnish with lime.

Seagram’s  Crown

Where quality drinks begin.

SEAGRAM DESTILLERS CO., WY C. AMERICAN WHISHEY—A BLEND. BO PROOF.



don't. If yours has the cult
mystigue ... honk.

by Wade Hoyt

o many people, cars are just

"wheels," transportation, a way to
get to and from work, something to
haul groceriesin, If it's got four wheels
and runs, it's perfect.

Others take a far different view, less
practical and more emotional perhaps,
but also vastly more satisfying. These
pecple like cars, or at least certain
cars. They appreciate them for the way
they look or the way they operate,
When a large number of people find a
particular car desirable, It is some-
times referred to as-a "cult car."
The Corvair is a perfect example.
The Edsel is close, but no cigar.

The guy with an "l Love My
Corvair" sticker on his bump-
erreally does love it. To hell
with Ralph MNader...he
wouldn't know a good
car if it ran him down
and backed over
him twice! The
Corvair owner
knows that his
car goes and
handles better
than the contem-
porary Falcaons and
Valiants that Nader
deemed suitable for pub-
lic consumption, and he also
knows that his car has more
flair, more of that certain inde-
scribable something thalt makes it
stand apart from the crowd of '60s
economy cars. There are still com-
panies making replacement parts,
racing parts and restoration parts for
Corvairs, long after General Motors
gave up on a good idea. There are
even owners’ clubs—groups of similar-
ly afflicted individuals who hold rallies
and meetings, publish news letters,
swap parts, and write pen-pal type let-
ters to one another. That's the sure

do these cars
blow horns at
each other?

Some cars have it, some cars

sign of a cult car. You don't find own-
ers clubs for Falcons and Valiants.
Edsel owners have a club too. Their
Rangers and Corsairs go up in value
over the years, rather than down but
somehow it's not the same as it is for
a Corvair owner. A certain enthusiasm

MEhaTucs

Renault LeCar owners toot
and wave because . ..7

PM Phota:
George ANcons

is missing. Owning
an Edsel is rather like
being the fat lady in a cir-
cus. Sure, it's a curiosity,
But so is a go-go girl, and who
would you rather be seen with on

a date? Okay!

There seems 1o be no rhyme or
reason to cult cars. Some are great
automobiles, recognized as such from
the moment they were first introduced.
Others are sleepers, like the '55 Chevy,
becoming the “in" thing only a decade
after its introduction, and growing in
popularity ever since. Some are lim-
ited production supercars, like the
Shelby Cobras. Others are mass-pro-
duced economy cars, like the Corvair,
VW or Honda Accord. But almost all
of them attract attention and praise




Behold! Am_wofcult:ars in color...

PORSCHE SPEEDSTER
With lines smoother than a baby's botlom,

fromthetime Hmrmmmnd %
Most cult cars have one thing in
common: More people like them =
than own them, and that's what
keeps their prices up over Bﬂ
years: They needn’t be col-
lectors' cars in the six-ligure .
price bracket. Some are
rare and getting expen- .
sive. Others are brand = %
new; all you do to own
one is sign on the doflted
line at the local dealership.
_Still others are obviously on
their way to stardom, and you can

FORD THUNDERBIRD

Some cars like the mid-1950s two-sealer
T-birds didn’t drive all car buMs wild
when introduced, bul, oh, -mmbm
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charged Monza Spyders—Iike this '63 convertible
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- CORVAIR MONZA SPYDER

SHELBY COBRA £l
num-bodied Cobras ol the mid-1980s by racer

v FIREBIRD FORMULA
”wf‘_ You won't see tha '79 Firebirds




CORVAIR
With rear lid lifted lo show ofl engine,
'64 Spyder is on display for the faithiul.

pick a winner off the corner used-car
lot.

How much should you pay for a
cult car? It's strictly a matter of
supply and demand, but a little
common sense goes a long way. An
Atlanta dealer is currently offering a
"ground-up restoration” of a '57
Chevy Bel Air for $8500 and a "rare"
'62 T-Bird for $12,500.

You could probably buy similar
models from a migrant farm worker
for under $300, although they would
most likely be rolling wrecks. The
car you want should fall midway
between these two extremes, both in
price and condition. Avoid expen-
sively “restored" cars if you can and
look for sound, unmodified cars in
good running condition, with little or
no rust, just as you would with any
used car.

A cult car is fun to own. If you go
to auto races, car shows or other
places where car-wise people gath-
er, it's nice to be in a car that
attracts admiring glances. It's also
handy if, when the time comes to sell
it, you can easily get back what you
originally paid. Considering the way
the average car depreciates, that
may be more than half the fun of
owning a cult car!

I've had two cult cars—a Cobra
and an Accord—and I'm willing to
own more. There are pluses and
minuses to cult-car ownership. You

CHRYSLER

Oh, mourn a great, lost
leviathan of motoring
days gone by. Mourn the
Chrysler 300 bul praise
persevering souls who
keep Mr. HRust from
cars like this. Genera-
fions unborn will see
what it was like to
drive to the corner in
mid-20th century.
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new one. Parts for older cars may be
scarce and expensive. But there are
compensations. Your insurance
agent will think you're nuts, but his
computer will give you the best rates
in town on a 'S5 Chevy. Try that with
a Ferrari!

For several years, | insured my
Cobra as a "1964 Ford convertible.”
It wasn't exactly a lie, but it wasn't
the whole truth either. Sure, it was
dumb. If the car had been wrecked
or stolen, | couldn't have collected
anything near what | paid for It
much less what it was becoming
worth. But, on the other hand, | could

HONDA
A legend in ils own
time, the Accord has
dazzied drivers who
have put it through
its paces. If you
want a brand-
new 13978 mod-
el like this, you
will have o get in line.

VOLKSWAGEN
See the Beetle? See
the Beelle multiply.
See It surpass Model
T in production. See
the owners honking,
waving and carrying
on. See the split
rear window. See

the rear-engine

1951 VW Beetlal

MG
1848 MG-TC with its
chromed wire wheels
is a fine example of
the classic British
sports car. Price

that you pay for
romantic wind-in-
the-lface ride is

a pounded
posterior.




afford to insure a '64 Ford. The
company's computer would have
gagged had | tried to whiz through

that little roadster's whole real
name: "Shelby-Ford AC Cobra.”
| finally turned honest when |

found a company willing to insure
such ‘“‘special-interest cars" at low
rates because they realized that
cult-car owners: (a) take better care
of their cars than the average guy,
and (b) usually put comparatively
little mileage on them. | discovered
this thinking man's insurance com-
pany on the pages of Old Cars, a
weekly publication out of lola, Wis.
54945, It and Hemmings Motor News,

DATSUN
The Z car. A 2407 2607 A cultist e
will tell you: This one is a 1978
2B0Z. A shape with staying power.

Say you want a real sporty
B, station wagon? Your chance
; 5 was in 1973 when you could
have an 1B00ES Sports Wagon.

The year was 1953 and you
could buy a Vette in any color

AVANTI
Studebaker lives! Avanti Il Is
latest production version and little
changed from this early "60s model.

Box 100, Bennington, Vi. 05201, are
both packed with classified ads for
all sorts of oddball vehicles.

The definition of a cult car is a |

highly personal thing; my list of favor-
ites starts below.

Cult cars from the recent past
Early VW Beetles were among the
first cult cars. You had to be a little
odd to own one, so owners tended to
band together into car clubs and
similar mutual-admiration societies.
When two Bugs passed on the road,
their owners would wave, honk or
flash their headlights—a sure sign of
a cult car. Neat VWs to own today
are the split rear window models of
1949 to '52 and the oval window jobs
of '53 to '57. After that they all
started to look alike and became just

“wheels." Owners stopped tooting
and flashing and joining clubs. Too
bad!

T-Series MGs, those early English
sports cars with the old-fashioned
fenders and running boards, were
produced from 1945 to 54 in three
different models: the MG-TC, -TD

and -TF. Their owners were Known

—s0 long as it was white.

to wave and toot and form clubs, too.
Now that these MGs are approach-
ing collector status, with prices to
match, there are firms selling fiber-
glass replica MG-TC bodies you can
bolt onto VW Beetle chassis!
Two-seat Thunderbirds of '55 to
'57 are now real head-turners. In
their day, there was some controver-
sy about their not being “true”
sports cars, and Ford proved ils
detractors right by the direction the
(Pleaze lurn fo page 108)

CHEVROLET

The Chevy. In the 'S0s.
Smack dab in the middle.
It's a "55 Chevy Bel Air
convertible. A '54 or '56
model is nowhera—it's
gotla be a "55—or a 'S5T
as sacond choice. It was
merely a nice car in
those days but now a real
do-wa-diddy—to dudes
who dig it, that is.

JULY 1978 51




Acrobatic skiing started on snow; now A
it's on water. Want to try? Here's how. e

By Bill McKeown cutoooss eniton

.......






models have turned-up tips, and

may be wood, fiberglass or graphite
laminates, Back ends are sguared
off and lengths run from 45 to 49
inches with widths ranging from 814
to 9% inches. Small 4-inch rudders

Back-to-front one-ski stepover is praclice
preliminary for forward or backward spins.

Practlicing ashore, freestylist Carl Lyman shows Aquamaid Callie Beally the towline
and balance position for front-to-back stepover, 1o develop control for hot-dogging.

Getling more difficult, irick regquires the
proper loehold on towline for 380° turn,

help the hot-dogger to cut sharply.

First step is to decide which foot
comes first. As you graduate from
two skis to one, try lifting one foot
to determine which gives better
balance. McCormick suppests stand-
ing on land with eves closed and
leaning forward. The foot that
keeps vou from falling will be your
front steering foot.

One-ski deep water starts, slalom

Practicing correct form for skiing backwards, Aquamaid Bealty leans her weight away
from boat's direction of pull, Such dry runs on beach simplify things on the waler.

runs and wake jumps all deserve
extensgive practice. A boat speed of
20 to 25 mph should give the sharp-
est wake. Tricks and ramp jumps
can take years of work before you

achieve championship form. Carl
Lyman, 1977 freestyle champion,
started skiing near Sturbridge,

Mass., when he was four. Overall
world champ Ricky McCormick be-
gan on Missouri's Lake of the

& a r - r ¥
After tuning up (left) with toehold spin, Ricky McCormick performs hol-dog full wake-
jump forward, then back flips. He's using Cypress Gardens graphite laminate trick ski.
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Ozarks at five. He holds the world
tournament jump record of 171 feet.

Tricks over wakes and off the
jump ramp are the final hot-

dogging tests. And now you think
vou're ready for the Worm Turn?
Simply fall on your back at 85 mph
in a shower of spray. Ride there a
moment, apin upright and leap to
vour feet again as if nothing had
happened.

e e tag
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Strung out

Homelite says its ST-100 string trimmer, at 7% pounds, is the lightest gas-powered
model. The automatic string-feed system feeds only when new siring is needed
and only when the two-stroke engine is idling. The $150 unit comes fully assem-
bled. Homelite, Box 7047, 14401 Carowinds Blvd., Charlotte, N.C, 28217,

Play cassettes in your 8-track
The MK-T03SR Stereo Casselte Adapter
turns an B-track machine into a cas-
sette player. It has its own controls; an
AA battery powers the preamp. About
§33 from Promotion Warehouse, 2775
Mesa Verde Dr.,, Box 1702, Costa Mesa,
Calif. 92626.

Magnetic

padlock

There's no keyhole in
this magnetic lock,
thus making it pick-
proof, the maker
claims. A magnet-

ic key with one of
10,000 combinations
must ba inserted in a
groove on the side to
open it. It's $10 from
World Wide Trade, 80
School St, Water-
town, Mass. 02172,

Leak detector

Controversy still surrounds the subject
of microwave oven safety. Guard-Rod is
a hand-held electronic Instrument de-
signed to serve as an initial check for
potentially dangerous radiation leakage
from those ovens. The $20 unit needs
no batteries or AC power, Tanray Asso-
ciates, Box 99, Elberon, N.J. 07740,

Energy-saving

dishwasher

GE's Potscrubber I
uses 40 percent less
water in itz normal
cycle than its prede-
cessor. The convec-
tion dryer needs no
fan motor, and can
be turned off to et
dishes dry them-
selves, Wash arm with
eccentric hub gives
better wash coverage.
Model GSD 1200 is
about $500.

Sailboat propeller

This folding propeller is opened and
closed via a mechanical linkage, not
centrifugal force as is conventional.
Its thinner blades operate more efficient-
Iy, lock in reverse. From 5424, Hasselfors
Stainless, Lansing, N.Y. 14882,
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New Swiss design bridges the
gap between hang-glider
and sailplane.

Light consiruction, use ul' Kevlar will
keep canard's weight down under 50 Ibs.

by Bill Allen




alf hang-glider, half sailplane,
H and ¢laiming the best features
of both, the new Canard-2FL, built
by  Aviafiber AG of Switzerland,
looks like something from  Stas
Wars, Vacuum molding makes exot-
ic fuselage shaping possible while
the wing and its connecting V-
section are optimized for structural
integrity and aerodynamic advan-
Lafres.

[s it biplane or monoplane? “Sin-
gle wing on pylons,” saya ita B7-
yvear-old designer, a sailplane pilot
and aeronautical engineer named
Hans Farner, who lists Lockheed
among hig clhients, High above the
fuselage and canard nose, the 44.4-

Heavier-than-planned prolotype had to be
wheel-launched on fairly steep slope.

ft. wing is almost completely free of
airflow interference and thus can
achieve cloge to ita maximum design
performance, It's also well clear of
abatacles during ground handling.

The eraft’s pylons are also lifting
andd stabilizing surfaces, contribut-
ing a third of the 140-8q.-ft. total
wing area, Airbrakes (spoilers)
along the V-gection's trailing edge
can inerease sink rate by 120 f.p.m,
for landing approaches.

[ts  shell-and-spar  construction
uses  fiber and resin laminations
formed in precise female vacuum
molds, Core sections are made of
preshaped Stvrofoam. Du Pont Kev-
lar will replace glass fibers, saving,
save Farner, more than two-thirds
in weight., Fiberglass in the proto-
type gets his blame for the hang-
glider's exceeding its anticipated
95-1b, empty weight, Thus, the sev-
eral test Mights to date have had to
utilize optional wheel launches, roll-
ing down 20-percent glopes,

The unusual canarvd configpuration
balances the glider's center of mass
at  the pilot's position. Standing
ungided, ready to foot-launch, the
flver supports  this  weight  on
shoulder straps, The body harness
al=o connects to o “stomach board™,
which rotates the pilot into his
o ||1|.~=i|!in:=r| it liftofl., This
bhoard slides fore and aft 32 inches
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Aloft in high-flying jet planes,
astronomical telescopes can see farther and better
than their earthbound counterparts.

by John F. Pearson

eavy with 153,000 pounds of
finel

ita full capacity—the hig
Lawkheed C-141  jet into the
night aky over Perth, Australia, for
a rendezvous with a celestial shail-
ow, Il wis exactly 10:37:05 West-
ern Australia time, Mar. 10, 1977.

There was a crackle of anticipa-
tion in the air as sclentists and
technicians seitled down to  their
tasks, Jim FElliot, head of the scien-
tific group, was surprised to see
telescope technician Don Oishi, who
had not been scheduled to fly,

“l have a feeling something hig
will happen tonight,” Oishi ex-
plained, “and I want to be part of
™

The men were aboard an unusual
aireraft—a flying astronomical ob-
servatory equipped with a 36-inch
infrared telescope (the world's larg-

T |
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Though in operation only since 'T5, the Kulper Airborne Observalory (KAQ)
has played a key role in 2t least two major astronomical discoveries.

eat airborne ‘scope), amd an elabo-
riate control consale and computer
svatem. The highly modified trans-
port is the Kuaiper Airborne Obser-
viatory (KAQ), named for the lute
Gerard PP, Kuiper, a pioneer of
airborne astronomy.

The KAD is part of a new genera-
tion of astronomical instruments
that have opened up the whole
radiation  spectrum—{rom  radio
waves to gamma rave—for man's
inspection. In the process, our me-
niagerie of space objects has been
enlarged to include things called
quasars, pulsars and “black holes”

Radio telescopes have long since
proved themselves, Now much of the
excitement centers about orbiting
space telescopes and multiple-mir-
ror, Earth-based instruments. (For
a deseription of the new terrestrial

'scopes of radical
page 61,10

A NASA alrveraft, the KAO oper-
ates from the Ames Research Cen-
ter, Maoflfett Field, Calif. Commis-
sioned in 75, the plane is the latesl
in & series of NASA airborne
ohservatories which dates back to
1965, The first one was a modified
Convair 990 transport and then
came a Lear Jet, Though of limited
capability, they proved the value of
the airborne observatory. At 39,000
feet, a plane is above more than 99
percent of the atmosphere's water
vapor, the main barrier to infrared
radiation from space.

Before the advent of these special
craft, there was doubt that any
plane could ever provide a platform
gtable enough for astronomical ob-
servation. The fact that several now

design, turn lo
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Telescope locks at stars through open
port (left, in circle) as glass window
would absorb infrared radiation. Note
spoller, which protects telescope by
reducing airflow, in front of port. At

the control console (above) operator
uses joystick—seen, lower right, on
console desk—lo maneuver the 'scope.

can is due in part to the amoothness
of operation of the modern jet
engine. No plane is vibration-free,
however, ac special measures must
be taken,

Aboard the KAO, the 36-inch tele-
scope i mounted on four pneumatic
shock absorbers, In addition, the
whole telescope assembly swivels
from a spherical compressed-air
bearing that provides nearly fric-
tionless support and allows for
three-axis movement, Three gyros,
one for each axis, generate correc-

tion signals for the air bearing.

The 'scope rides just forward

of the wings and peers up at the sky

through a completely open port,

since a glass window would absorb

infrared radiation. Spoilers located

ahead of the cavity cut down air-
flow across the port.

Behind the telescope, along the
starboard side of the Tfuselage,
stands the control console with its
array of TV monitors, meter dis-
plays, digital readouts, switches and
push-buttons, From thiz position
the telescope is maneuvered by an
operator uging a three-axis jovatick
mounted on the desk before him.

The mission director occupies
another chair at the console.
Another ma jor element—the

“hrain" of the observatorv—is the
ADAMS unit (Airborne Data Ac-

A
m.

W -=-.~="4.

L -‘|-|II|..|

quisition and Management System).
This computer has the coordinates

and magnitudes of more than
250,000 stellar bodies stored on
tape. When scientists are trving to
zero-in on a single target among the
thousands of stars speckling the TV
monitor, ADAMSE can produce a
properly scaled map of the chief
area of interest.

Key information—the time, the
plane’s position and - heading, the
target's coordinates—is automati-
cally fed into the computer to make
certain that the map it produces is
correctly oriented for the mission,

In addition to this function, AD-
AMS also sorts and collates real-
time data, and is used to generate
the KAO's flight path and logs
operational data for both the air-
craft and the telescope.

A highly sensitive autopilot guides
the plane during a mission and
also does its bit to maintain overall
stability. According to Robert M.
Cameron, chief of the Airborne
Science Office at Ames, the autopi-
lot reduces pitch and yaw to about
0.25° and roll to within 0.5°.

Another aid in putting and keep-
ing the 36-inch telescope on target
is 8 tracking unit, made up of a
small telescope fixed alongside the
big one, a TV camera, a computer
and a batch of electronic gear.
Ideally, the system locks on to two
gtara simultaneously, Using them as
points of reference, the tracker gen-
erates zignala that are fed to the
gyros to correct for drift in relation
to the big telescope’s line-of-sight
axis.

All in all, the KAQ's telescope and
electronics packages make up a
highly complex system, one that
requires many more people to oper-
ate than a big land-based telescope.

On the mission that left Perth on
March 10, there were 19 men aboard
the KAQ. Three Cornell University
scientists—Jim Elliot, Ted Dunham
and Doug Mink—made up the ob-
serving team. They bear little re-
semblance to the chairbound astron-
omers of old. They're young (Elliot,
at 34, the graybeard), bouncy and
enthusiastic about their work.

The same could be said of the
NASA group, headed by mission
directors Carl Gillespie and Jim
MeClenahan, It also included three
telescope operators, Don Olson, Milo
Reisner and Al Meyer, Don Oishi,
telescope  technician:; Tom Mathe-
son, computer operator, and Pete
Kuhn, meteorologist.

A flight crew of five and three
observers completed the roster,

The mission had its genesis back
in 1973 when an astronomer at
Britain's Royal Greenwich Observa-
tory predicted that the 1977 occulta-
tion of star SAQD 158687 by Uranus
would be visible from around the
Indian Oeean. (The SAO number is
the star's listing in the Smithsonian
Astronomical Observatory Star Cat-
alog.)

With the planet occulting (eclips-
ing) SAQD 158687, measurements of
the star’'s light streaming past
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HOMING IN ON A SHADOW

MNIGHT
HEMISFHE RE

Southwes! of Perth, the KAD turned east—
and the puzzling observations soon began.

Uranus could provide important in-
formation. Jim Elliot and his col-
leagues hoped to determine the
dianmeter of the planet and how the
temperature and other properties of
its atmosphere change from height.

Counting out from the sun, Ura-
nus ia the seventh planet. 1t's some
1,782 700,000 miles from the sun,
about 19 times that of the Earth's
distance, and is weakly illuminated
by sunlight, making observation
difficult. The planet orbits the sun
every 84 vears and is known to have

five moons, the last of which,
Miranda, was discovered only in
1948 by Gerard Kuiper. That Ura-

nus had at least one other outstand-
ing feature was not suspected when
the KAO set out on its March 10
mission,

But the plane couldn't do the job

alone, To get valid readings, it was
easential also to have ground-based
observations, Robert L. Millis of the
Lowell Observatory | Flagstaff,
Ariz.) would attempt to make them
from Perth and other astronomers
from Cape Town, South Africa,

After leaving Perth, the KAOQO
flew southwest for 5 hours and 23
minutes, (With a full fuel supply,
the plane had a maximum flying
time of 12% hours.) Then, following
a course plotted by navigator Jack
Kroupa, the plane took an easterly
heading to begin the tracking of Ura-
nus, It was flying at 41,000 feet.

There was a final check of equip-
ment, Including the all-important
recording devices, A reading was
taken of the sky's brightness. Then
Al Meyer announced: *The object is
centered, I've identified it."

“You see it, Al7?" asked Elliot.

“Yeah, looking right at it."” It, of
course, was Uranus.

The continuous recording of data
now began. “Well, aceording to the
best prediction, it should happen
about half an hour from now,”
ohserved Elliot,

“Don't held wyour breath,” =said
Doug Mink.

AIRBORNE ‘EYE’' REQUIRES
ELABORATE ELECTRONICS

SPOILER

ADAMS
SYSTEM

SROLLER PORT OPENING

WIRE

EPHERICAL
AlR
BEARING

LOCKING BRAKE |

DIAGONAL _—
MIRROR ~

I
CASSEGRAIN 1
FOCUS e e

AZIMUTH TORQUER

CURTAIN

FUSELAGE
INSTRUMENT
PRESSURE

Observing lab is locat-
ed forward (circle) and
is separated from the
‘scope mount by pres-
sure bulkhead. ADAMS
unit (Aliborne Data Ac-
quisition and Manage-
men Sysiem) incorpor-
ales computer, data
displays and recorders.
Drawing ol ielescope
assembly (left) shows

LINE-OF
SIGHT
TORQUER

CABIN-SIDE

FOCUS

ELEVATION
TORQUER

unusual air bearing that
provides almost fric-
lionless support.
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But minutes later Ted Dunham
spotted a sharp dip in the incoming
atar signal. “What was that?"” he
said,

When Elliot joined him, Dunham
pointed to the dip on the recorder
chart, It was too early for the occul-
tation to have started. Besides, the
aignal level had awung up again.

“Was there a tracker glitch?”
asked Elliot. (A glitch is scientist
talk for a malfunction.)

“No, nothing here,”
responded.

Dunham asked for a water-vapor
reading, (The KAO is equipped
with a radiometer that measures
water wvapor above the aireraft;

Al Meyer

water vapor attenuates infrared
signala.)

“Eight point nine" responded
meteorologist Pete Kuhn, This rela-
tively low reading was not the
anawer,

“Well, we got a dip in the signal,”
Elliot said, “and it was either due to
a logs or momentary glitch in the
tracker, or a cloud whipping
through.”

The acientists were still puzzling
over the situation when they saw
another dip on the recorder. Then,

TELESCOPE
CONTROL st
CONSOLE e !

B .

WA ot

TELESCOPE
OPERATOR'S
POSITION

at intervals, three more, Something
other than the planet itself had
intermittently  blocked the light
from SAO 158687, causing brief
oreultations.

There were cheers aboard the
KAO when the planetary occulta-
tion finally began. Uranus blocked
the star's light for the next 25

(Please tutn lo page 124)




NEW GENERATION OF
TELESCOPES IS HERE

he Multiple Mirror Telescope
Tis the first of a new generation
of powerful land-based instru-
ments of radical design. Instead
of having a single large mirror to
gather light—the conventional
method—the MMT employs six
72-inch mirrors mounted around a
cantral axis.

The MMT's separate mirrors
give it the light-gathering capabil-
ity of a single 176-inch reflector,
making it the world's third largest
optical telescope. It Is topped
only by the 200-inch Hale tele-
scope at Mount Palomar, Calif.,
and a 236-inch instrument recent-
ly built by the Soviets.

The MMT represents a jaint
effort of the Smithsonian Astro-
physical Observataory and the Uni-
versity of Arizona. Its site is the
B550-foot summit of Mount Hop-
kins, 40 miles south of Tucson,
Ariz. At about the time this maga-
zine reaches the newsstands, the
MMT is slated to see its first light.

As optical telescopes have
grown in size to bring in fainter
objects at the far reaches of
space, the massive single-mirror
design has created enormous
structural engineering problems.
The multiple-mirror configuration
gets around some of them and
comes in at a much lower price.

In the MMT, the individual mir-
rors are made of thin fused-silica
front and back plates that sand-

SECTION VIEW

ETORAGE

LABDRATORY

LARORATORY

DESEAVING
LABDRATORY

AREA

/

i - [
LIVINGAHKING \u
Loh

STORAGE
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wich an 11-inch thick "egg crate”
core. The weight of each mirror is
about one-third that of a conven-
tional solid-glass type.

The separale Iimages are
brought to a common focus by
means ©! secondary refleclors.
Precise focus is maintained by a
laser-guided sensing system that
controls the tilt and position of
the secondary mirrors,

The MMT has an altazimuth
mount, which allows it to move in
two axes—up and down (altitude),
and from side to side (azimuth)—
like a maval gun. In conirast, in
the equatorial mount—conven-
tional with big, single-mirror In-
struments—the telescope moves
around an axis parallel to the
Earth's polar axis.

Building rolls on track

The equatorial mount is big—
and expensive. The altazimuth
type makes for a compact pack-
age and lower price. Instead of

requiring the traditional astro-
nomical dome, the altazimuth sys-
tem can be housed quite simply.
The MMT building is rectangu-
lar—>55 feet high, 44 wide and 64
long. The barnlike structure rolls
on four 36-inch steel wheels that
follow a flat steel track, allowing
the entire 500-ton bullding to twrn
as the telescope tracks. It can
turn in either direction.

Laboratories, a control room
and service rooms flank the tele-
scope, which is in the center of
the building. Metal siding is used
on the exterior walls. The steel
panels that enclose the telescope
chamber have a polyurethane
core; the insulation is needed to
provide interior temperature con-
trol. Engineers say the structure
can operate in winds up to 45
mph and will withstand blows of
140 mph.

Under ideal conditions, the oper-
ator sits in the control room and
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he fllourishing mini-ponycar

market greeted the arrival of
three new faces for 1978, And
1979 will usher in at least two
more.

Mew faces for 1978 include the
totally restyled Toyota Celica and
the introduction by Dodge and
Plymouth of the 1978 Challenger
and Sapporo coupes.

For 1979, Ford and Mercury will

(s

Adjustable steering column, five-speed
trans, complete gauges grace both cars.

launch entirely rebodied versions
of the Mustang Il and Capri.

S0 rivalries in the mini-ponycar
market are heating up. Not only is

this category one of the fastest
growing in the industry, but the
cars themselves tend to be image
builders and showroom traffic
generators for the less glamorous
economy models offered by the
same automakers.

For instance, customers drawn
inlo dealerships by, say, Toyota's
sleel: Celica or VW's hot Scirocco
often leave in a Corolla or Rabbit.

Until this year, Chrysler Corp.
dealers lacked a hard-core mini-
ponycar. The Plymouth Arrow and
Dodge Colt. good as they were
and are, didn't quite qualify. Deal-
er demand prompted the factory
to begin importing another pair of
coupes from Mitsubishi—varia-

tions of a car that had been sold
in Japan as the Galant Lambda
GSR.

This automobile's basic design
had been laid down by Mitsubishi
stylists along a silhouette reminis-
cent of the Chevrolet Monza
coupe. Members of the Chrysler
design staff, under Bill Brownlie,
were sent over to Americanize the
car. Major changes were made in
the interior. Grilles were also
revamped, and Brownlie's people
came up with such touches as the
Sapporo’'s brushed stainless B-
pillar and the Challenger's gilled
quarter windows. Thus changed,
the Mitsubishi coupes became
naturals for the American mini-
ponycar market.

Difterences between the Chal-
lenger and Sapporo are minor.

Buckels for twe in back give enough
legroom. Grab handles mount on rool.

1

BY MICHAEL LAMM

WEST COAST EDITUH

To clean glass underneath,
Challenger's louvers
should be remova-
ble, say owners.

Right-hand mirrar
adjusts with
electric motor.

Cast aluminum wheels
come siandard on Challengers.

Perfect ponycars but too
gentle to be ‘muscle’ cars

CHALLENGER

Many owners wish they'd
ordered power steering.
Column adjusits for haight.

-

Both coupes share 1600- and
2600-cc ohc Fours. Most

buyers chose the smaller.

Famiilar MacPherson
slruts contribute lo
good handling.
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comfort and handiing third, fourth What the twins share
and fifth respectively.

Here are some typical answers
to our question, “Why specifically
did you buy your Challenger or

Chrysler Corp. has drawn on its
Japanese Mitsubishi connection for
captive imports since 1971. Dodge

Sapporo?” o ) dealers have long sold the Colt, and
A Morth Carolina civil engineer- Plymouth dealers added the Arrow
ing technician: "Because the Sap- for 1976,
poro's looks are far superior to One of Mitsubishi's most success-
competitors’ counterparts.” ful cars in Japan, called the Galant
A Georgia camera salesman: Lambda GSR there, comes to these
“Challenger offered me the most | shores as the Dodge Challenger and
standard features for the price, is H’BT;:T ::‘::;Hn i U
very good looking and will last a versions are minor, the most recog-
Inrlg “ml.‘? ::I_l?t:aysa a -J_?pam?se. “| nizable being the Challenger's gilled
Silent Shaft MCA-Jet engine has hemi- st Ll;:‘lu.:‘ﬂ:::mm:hchlnlnﬂlj,
head; counters pollution, vibration. Each oflers 1600cc .I:Id 2800ce
Trunk accepts valises bul won't stow MCA-Jet engines, a four-cylinder
Distinguishing features include SHERPING Age URFGHE, Sy Pty sohc unit with crosstiow hemi-head

and a counter-rotating vibration
damper called Silent Shaft.

The MCA-Jet uses a small third
valve in each combustion chamber
that lets in extra air al low rpm.
This, combined with a catalytic con-
verter built into the exhaust mani-
fold, reduces pollution and gives
better gas mileage—3 to 9 mpg,
according to Mitsubishi.

Aimed at a market shared with the
Celica, Capri, Scirocco and Mazda
Cosmo, Challenger/Sapporo option
packages include four-wheel disc
brakes, five-speed overdrive
fransmission, power steering,
and total instrumentation.

slightly  altered grilles and
roof/window treatments. Paint
and trim also distinguish the two.
But mechanically and structurally
they're identical, even to dimen-
sions and engines.

In surveying Challenger and
Sapporo owners, we found—not
surprisingly—that styling led as
the primary reason for buying
these coupes. No owner didn't
like the way the cars looked, and
many raved about their styling.

Economy ranked second among
buyers' prime motivators, with size,

A NATIONWIDE SURVEY BASED ON 2,206,041 OWNER-DRIVEN MILES

SAPPORO Headroom tends to

ba tight for people
taller than aix feet.

Sapporo comes
with brushed
stainless pillar,
running lamps.

Revised grille and
trim distinguish
Sapporo from Challenger.

Soft rub strip effectively
wards off most

Unusually large tires parking dings.
on both cars aid

handling and ride, Five-speed overdrive gearbox with

0.85:1 high comes standard in both cars.

JULY 1878 63




thought the inside paneling was
something special and fell in love
with the Challenger's body style.”

A Wisconsin grocery store man-
ager: "| purchased my Sapporo
almost entirely for economy rea-
sons. | wanted a good car that
was fairly cheap to drive."

A Michigan IEM engineer: “Gas
mileage ratings sold me on the
Challenger. | haven't been disap-
pointed. There's also sufficient
trunk space for all my tools and
parts. | like the luxurious interior,
full instrumentation, good han-
dling, and gadgets. | also found it
to be the best riding car of its
size. And guiet.”

And a California auto insurance
branch manager: "The Sapporo
sold me with its good gas mileage
and total looks; it's sporty, yet
luxury oriented.”

We then asked owners to list
everything they like and dislike
about their cars now that they've
had time to live with them. Again,
here's a sample cross section:

California production control
manager: “l like my Sapporo's
smooth, economical engine; its
solid, luxurious feel; the styling;
good ventilating and heating sys-
tem; the five-speed transmission
(including the whine in fifth,
which | like!): and the engine
accessibility and ease of servig-
ing. ltems | don't like include
heavy, imprecise steering; lack of
power from the 1800-cc engine;
and the fact that the front-fender
extremities aren't visible from the
driver’'s seat.”

A Texas computer analyst:
“Hera's what | really like about
my Challenger: The handling
ease, the bell instead of a buzzer

Optional overhead
console (above) on
. Challenger and Sap-
poro contains big
interior light plus
reading spotlights,
digital liquid crystal
display (LCD) clock.
The levers located
beside the driver's
seat (left) are re-
mote releases for
trunk lid and flap
i door over the fuel-
4. tank filler neck.

to remind you to fasten your seat-
belts, the good gas mileage,
smooth and quiet ride, fairly roomy
back seat and trunk, good lighting
and clock console in the roof,
adjustable steering column.
Here's what | don't like: Brake
squeal, rear seatbelts are hard to
use, and the front seatback cush-
ions sometimes pull loose."

A New Mexico truck driver:
“The Plymouth Sapporo handles
wonderfully, is good looking, eco-
nomical, and very comfortable
riding. | have no dislikes at all at
this time."

A Minnasota advertising man-
ager: "My Challenger handles
well on the highway, the seating
arrangement is  exceptionally
comfortable front and back (for
fairly short people), the car gives

good fuel economy, handles well
on snow and ice, the overhead
digital clock is very convenient,
and the trunk has proved decep-
tively large. Complaints? If | had
to buy it again, I'd order the 2600-
cc engine with five-speed instead
of the 1600 with automatic. My car
is unbelievably slow off the line, |
also feel the many gadgets, nice
as they are, will mean dollars for
repairs later.”

Turning now to the guestion of
workmanship, a whopping 593
percent and 56.3 percent rated
their Challengers and Sapporos
nothing less than excellent. That's
the highest praise we've recorded
for any car recently except the
1977 Honda Accord. Here are some
comments:

“We have not had to take the
Sapporo in for any adjustments or
repairs in 5300 miles. Workman-
ship and detailing are excel-
lent."—Arizona high school prin-
cipal.

A Michigan mechanical engi-
neer: “Excellent workmanship on
the Challenger. Everything fits
neatly. Mo rattles or vibration
noises."

A Texas miniature golf course
operator: “"Marvelous workman-
ship and quality. With the excep-
tion of a tiny tear on the shift
boot, everything's great. This is
my first new car in eight years
that didn't fall victim to the streets
of Laredo and start rattling."

“This Challenger exceeds the
quality of any U.S. car I've looked
at and even that of the two previous
Colts we owned."—New York met-
allurgical engineer.

“I'm really impressed with the

(Please lurn fo page 135)

SUMMARY OF 1978 CHALLENGER AND SAPPORO OWNERS REPORTS*

Challenger Sappera Challenger Sappore Challenger Sapporo Challengar Sappors
Total miles driven 1255255 950,786 ﬁimmy ig.} 5.3 Foar 18 0.5 | Desler ;nllu spinion: 10 A
Eng a d Comfort apinl . acellen . .
AsetaEs miias por petion Combort w7 32 AL Sution Wewat ""5’%_9% s2.89 | Good w2 137
In town (EPA Rida 164 140 Vary good 333 339 - i o3 o
29 manual) 249 243 | spucific distikes: Gocd e 1L — : i
Long trips (EPA ki e 19.5%  14.0% ;:; 'inzi é; Poor 16.6  15.1
2600. 'F‘"'r“-' ) 0.4 30.8 Mo complaints 17.6 20.9 : Wumber of vehicies owned:
in t':-;“ﬂu 21.8 Less-than-expected Comfart apinlon (rear seats): Thiz car only 41.29% 40.4%
Long. trips e P R e 827 278" | Thres @ 91 lei
5 LEd akes o 5 i TEE CArE P g
Elgmmqkn; Poor dealer service 7.2 Ew-d ﬁ? f;g Four of more cars 6.7 1.6
1600-ce Four .. B2.4% 548 wir ; i
2600-cc Four 16 5_2% What changes would you like? Poor 2.8 5.9 | Makes of other cars owned:
e No changes 15.1% 23.1% | Had any mechanical trouble? Dodge 27.1% 13.8%
- . 71.0% 636 More horsepower 0.6 9.4 No s3.6% sz2%| Fod : 188 128
ive-speed manual - 71.9% 69.6% | oy headroom B3 175 Y ; Cheralat 158 185
Three-speed automatic 28.1 30.4 Mors trunk specs 106 " 164 478 Oldsmobile or Buick  11.3  10.1
Why did you choose this car? El_url distingt styling 6.9 s ﬂle:r:r:“:!rlmthr i R Plymouth 98 1B3
Syling TT.8% 73.9% 1T Engine i ; 2 Age distribution of owners:
Ecanomy 5207 sz Better gas mileage .~ 69 - gl Lol 1529 years 50.3% 28.7%
Comfat 51 "33 | Workmanship opinion: Electrical 135 6.9 e syl 13 By
i i g 330 B n::::m i mmmmﬁ ; 'lul: “ o o e KT
; I repain and Cars
Specific likes: Average 4.0 3.3 60.7% 56.2% | Yes " 73.8% 74.5%
Styling ’ 65.8% 70.9% Fair 1.8 1.6 'l'“ 9.3 431.8 Na 26.2 255

*Percantages might not equal 100% due to rounding or insufficient data.
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World's longest roofing panels?

An Air Force warehouse that had a leaky roof for over 20 years was recently
reroofed with 2000 panels, each 241 feet long. The panels, made by Kaiser
Aluminum, were formed onsite from aluminum rolls. Two cranes litted the panels
to rool level; seven men rolled them info place. A special electric tool joined the
panels with hidden fasteners, Where once a slight rain would have resulted in
numerous leaks, the new roof remained watertight during recent heavy rains.

Versatile rasp

The Stripper is a rasp that can be used
for shaping, sanding, deburring and
other do-it-yoursell jobs. It comas in
five shapes and can work wood, plas-
tic, some metals and other materials.
About $1.30 from X-Acto, 45-35 Van
Dam St., Long Island City, N.Y. 11101

o

Plastic wedge
blocks door

Sliding glass doors
are among the
spots most vulner-
able to unauthor-
ized intruders of
your homa. Wedg-
Guard is said to
preventsuch doors
being opened fram
the outside. An
ABS plastic wedge
is mounted on a
Velcro strip glued
to the doorframe;
no drilling is re-
quired. Anather
strip glued to the
stationary part of
the door stores the
wedge: with prop-
ar installation, nei-
ther strip will in-
terfere with nor-
mal door opera-
tion. It's %3 from
Better Way Prod-
ucts, 21330 Center
Ridge Rd., Rocky
River, Ohio 44116.

Renew dead sump pumps

The hermetrically-sealed Some Switch
clamps to the pump pedestal when
your old switch has failed. It's said to
be able to handle more than a million
cycles of operation at a 15-amp, load.
About 518 from Genova, Ingc., 7034 East
Court 5t., Davison, Mich. 48423,

Heavy-duty variable-speed saw
The Super Saw model 7755 is a double-
insulated, heavy-duty reciprocating saw
with variable speed control up to 2500
strokes per minule, Saw, blade wrench,
9 blades, grease and case cost 3160.
Ingersoll-Rand Tool Group, 2350 East
Devon Ave., Des Plaines, lll. 60018,
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The ‘dream highways’ of a few
years ago are now decaying,
destructive and often down-

|
|
right dangerous. Repairing
them will cost billions!
by E. D. Fales Jr.

HOW LONG- e et B R
HAUL TRUCKERS © wowtana | Wﬂﬁ
ﬁqﬁ'TEEF[;?ETES m EAT FALLS . “Minnesota's concrete
iy s highways are generally
- Y5 b ST @ good—even after last
“Oregon and Wash- winter..."
Good ingtan have pretty

good blackrops...""

| excellent..."

U400 has some
rough stretches
in Arizona and
New Mexico...”"

OAKLAND Y\
SAN FRAMCISCOD .;!;I' ._‘ d “1.%‘"]? f’ﬁ:ﬂ”ﬂ
< state roads are (S8 AR by et
e Jull of chuck- e, U Ll =80 rough to Joliet, )
“California - ; : ' | really bumpy in Hinois

has good R T e E 0Bl but better in fowa.... "

“Roads in the Southwest are
pretty good but the mismber one
fanes ave starting to get rough.,."’

Thousands of highway
bridges, pounded by
excessive welghts and
speeds of today's trucks,
are crumbling—like this
one on |-81 not far from
Shenandoah, Pa.
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et ready to shell out for new shocks, busted
G gprings, broken tailpipes, blown tires, Pre-
pare for delavs on trips as motorists pick their
way along rough and shattered road surfaces.
Watch out for bumps so severe they can bounce
vou against the roof of your car. Beware of the
wildly-weaving-pothole-dodger who could endan-
ger vour safety.

Exaggerations? No, The fact is, our whole,
vast 3,800,000-mile national highway system is
in trouble—wearing out, breaking up, becoming
in some places downright dangerous. Pennsyl-
viinia Congressman Bud Shuster, who heads the
Congress-White House Transportation Policy
Commission, has warned that American's high-

“*Muost truckers are
critical of Wiscornsin'y

rosteds... " Indiana’s

old LS. 20,
foid down in
1918 and re-
beicle in the
lare 405, is
still pood!"’

43 is rwor years old
and already breaking
ap...""

“*“The fndivrmag toll road
stiahes are beginning o

“Some Chicagn-area
expressway surfaces
anly fwo vears old
are breaking wp... " “1-635 is a fine
new road... "

“Chre ok aof four roadds

“Canada’s concrere 401 s excel-

fent..."

“I-87 North is beautiful...""

“Maine's blackiops are among the

best roads inthe U.S....™"

*...all the above true despite heavy

winter condirions... "

“Mass. Turnpike is
pretty good—except
for u few bumps close
ro Boston... "

“Michigan's roads
mosty good... "

“Ohio Turnpike
toll road is mostly
good and has
excellent mainren-

ofd 307 is actually
herrer ihar 1-95, which |8
i sfill upder consrrme- |

“That new -84
iy painfully
bumpy...

“1-8i is fair in New
Jersey..."

“Jersey Turnpike [1odl
rexndf is good but the
bridpes are pesting
W

i this areq will soon / thas, .. ™
he very rough... "' : “That ancient Pernn-
syfvania Twrnpike
{1-7, roll road] seill
has the bext comditions

o @iy easi-west

“That experimental 1-W0 section [vee text]
Ix goind, but the new slabs on the Cleve- ; ; By Cohami® ; e
land-to-Erie stretch, put in just last year, | '

are afveady going 1o hell,.. "

ROCK . 2 Same Indiera i 1= “I-70in Pa.

rowds are rough bur
| not as bad ay Eastern |
rogds... " [

s tlee worst
highway in the
COLFHrY, ..

*“I=-40 has many
hodes on bridges
ard sevnie reql
humpy pave- E L
ment... "' ; Newer amd
next worse, ., "'

“Sourhern roads are
all pretry decent... "

“Florida hax beauriful
rogseds, hiat those ciuirse
aggregate surfaces can
B really bad on

fires... "'

JULY 1978 g7



The Interstates are literally strewn with tons of broken treads, tailpipes, mufflers, ete. This is I1-B0 near an Allegheny peak.

ways are going downhill to destruc-
tion—just as many railroads did—for
lnck of care, They are becoming, in
his words, “a series of interconnected
potholes"—a description more liter-
ally true than facetious.

The problem is, we've been pour-
ing billions of dollars into building
magnificent superhighways over the
past 20 vears, and now these once-
grand marvels of the paver's art are
petting heavy use. But with initial
construction costs so high, little
pets spent on road maintenance and
repair, Even some of the newest
Interatatea are already showing
premature wear., This is due in part
to  increased traffic and heavier
truck loads, but much of it is also
the result of neglect,

Like driving on the moon

To get a firsthand idea of road
conditions, PM made three inspec-
tion trips totaling B000 mi'es
through 22 states coast to coast,

Here are some of the things we
encountered :

® Many Interstates were so filled
with cracks, jagged potholes and
violent bumps that they required
extreme driving care. In some cases,
it was not possible to safely achieve
and maintain the 55-mph speed lim-
it. It was like driving on the craggy
aurface of the moon.

® On [-90 (Boston to
truck driver told
thrown against his
vicious road jolts.

B On s bumpy blacktop in Massa-
chusetts two of us in the PM car
were ourselves hurled against the

Seattle) a
us he was twice
cab roof by

roof by jarring shocks—with our
seat belts on!
® On I-B4 near Newburgh, N.Y.

we aaw a Chevy that had a wheel torn
off by broken pavement.

® Near Scranton, Pa., we watched
a near collision occeur on a badly
potheled bridge,

B We saw cars bottoming go hard

on some rough roads that their
tranamissions gouged the blacktop.
B At gas stops all over, attendants
showed us piles of blown-out tires
and bent rims removed from the
cars of pothole victims.
B And along the roadsides almost
evervwhere were strewn those tell-
tale signa of other victimsg' mis-
haps—shreds of tire treads, broken-
off mufflers and other car parts. In
Chicago, one man, in four davs, had
collected 50 costly wheel covers, all
jarred loose at a single pothole,
Government officials estimate
that there are now some 116,000,000
potholes in major U.S, highways; |1
think we hit moat of them. At one
gervice station, a repairman nodded
toward a yvoung woman looking sad-
ly at the bhattered front end of a
brand-new Cadillae. In traversing
just one crater-sized pothole, she had
blown a $125 radial, lost two $85
wheel covers and smashed a wheel,
“That'll cost her over $300," the re-

I-70 in West Virginla is a shambles of crater-filled shoulders. Lesser roads (right) like this in Connecticul, are in sad shape too.




pairman said. The total vearly cost
for tires and front-end alignment
joba caused by poorly surfaced roads
must be staggering.

Truckers tell of woes

Truck drivers have their own sad
tales to tell, and they know what
theyv're talking about. (See map on
pages G6 and 67.) At the superb
little George Port truck stop—on I-
90 near Stockbridge, Mass., we com-
pared notes with long-haul drivers.
“A cracked frame cross member
cost me $500," said one. “Busted
springs cost me $600," added anoth-
er disgruntled driver,

In general, highway damage is
worat in the East and North. Roads
in the West and South are better.
Yet even on the Southwest's fine I-
10 and I-20—through Arizona, New
Mexico and Texas—we counted B5
“slab-jolts” a minute, That's rough
riding even in cowboy country. I-80,
which runs westward from New
York City, geta most truckers’ votes
as “the worst Interstate,” especially
in reference to its Pennsylvania
section. (In fairness to Pennsylva-
nia, it should be pointed out that this
state has been saddled with the
tremendous expense of maintaining
many through roads.) But if I-80 is
the worst, I-70 comes in a close
gecond, This long Interstate runs all
the way from Marvland to Utah.
The western portions, along with
the initial stretch in Maryland, are
good, but there are eastern sections
that are an unbelievable shambles,

New types of highway damage
are beginning to show up, too. For
the first time, the right-hand, so-
called “slow" lane—theoretically
subject to less road punishment
than the fast lanes—is deteriorat-
ing along many Interstates. This, of
course, is traditionally a truck lane,
and it may be that the recently
imposed BS-mph  speed limit has

B Look sharp! Even at 55 mph, they
sneak up on you with only one or two
seconds’ warning.

B Be extra careful at night. Potholes
and sudden dips are hard to see after
dark. Keep your headlights clean.

® Wear your seat belt at all times—
not only for general safety but o lessen
the chance ol your being bounced
against the roof by a bad bump.

® Beware of lhe “pothole dance"—
cars or trucks suddenly weaving into
your lane to miss a crater.

® |f you hit a crater, stop at once and

HOW TO SURVIVE THOSE ‘MOON CRATERS'

inspect for damage. Check particularly
for tire blowouls, rim dents, sudden
loss of wheel alignment, and broken
mufflers, tailpipes, springs.

B Waltch out for potholed bridge pave-
ment, Because bridges are elevated
and freeze more readily than on-grade
highways, they are especially suscep-
tible to dangerous road damage.

® Don't venture into fast traflic lanes
withoul good tires all around.

B Never wait to see a “Warning:
Bump™ sign. Many are misplaced by the
time you see one you've hit the bump.

automatically forced more motorista
into the slow lane. S5till, whatever
the reason, the damage is there and
becoming serious.

Many widened state highways are
now cracking along the old edges
because the extended pavement was
improperly laid down or can't take
the stress, We found concrete roads
aplit down the middle with cracks so
wide they could trap a wheel,

Who's to blame?

Highway officials cite a number
of reasons for the seemingly sud-
den, epidemic outbreak of road dam-
ape—age, unusually severe winters,
increasingly heavier truck weights,
sloppy repair crews and something
called  “deferred  maintenance,”
which iz merely a fancy term for
neglect. All appear to be contribut-
ing factors, but many truckers and
others dispute the importance given
to some.

“It's old age,” says one federal
highway spokesman. “*Suddenly our
roads are 20 years old and going to
hell." Congress' investigating arm,
the General Accounting Office,
warns our roads are falling apart 50
percent faster than we're fixing
them.

ut if age alone were the prob-

lem, how come the toll-supported
Pennaylvania Turnpike is eclaimed
by truckers to be *‘the best east-
west road” in existence, far su-
perior to its mew rival, [-807 The
Pennsy (now I-T6) iz the ofdest
guperhighway in the United States.
It was opened nearly 30 vears ago.
Truckers alse say that old U.S, 20 in
Indiana, built in 1919 and rebuilt in
1947, is still good. And many
stretches of old U.8, 301 south of
Richmond, Va., surpass parallel sec-
tions of supposedly much better,
much newer [-95.

As for winter damage, truckers
declare that there have alwaya heen
tough winters but never roads as
they are today, “If winter is to
blame, why are Maine blacktops still
among the best?" asks one driver.

Many truckers told us that private-
ly operated toll roads are better
maintained than state-run high-
ways., As one put it: “When cracks
begin, they have crews out there
with patches before water can get
in to freeze and do more damage.”

One villain: overweight

Truckers are suprisingly frank in
admitting that heavier cargo loads
ure o prime cause of crumbling

{Mlirase luin fo page 118)

Station owner on |-80 shows dented rim from impact. Craler (right) on I-84 awalls unwary drivers.




collection of half a dozen lenses

[ for your 356-mm SLR is fine
z when you're working close to
] home—it gives vou versatility and
= flexibility. But what a burden when
vou travel.
tmhrk ald Fortunately, newer zoom lenses
can reduce the load and still give

vou the shots you want, One or two,
- carefully chosen, ecan become the

Zooms and a new extender can give you more equivalent of a bagful,
and better vacation shots with less gear. When PM’s executive editor, Ro-
bin Nelson, went to the Galapagos
i - Islands, he took just one lens for his
by Stephen Walton SLRE. All the photos opposite were
taken with a Vivitar Automatic 35-
106-mm TX close-focusing zoom

MEy : ($415 list), Says Nelson:
- “Eastman Kodak will undoubtedly
- ﬁ-. » be happy to hear that, for photogra-

phers like me, a zoom lens like the
Vivitar 35-105 makes one shoot a
lot more film. 1 was able to shoot a
apecific subject and then put it in
the context of its locale for the folks
buck home. In the Galapagos, for
which the word ‘exotic’ may have
been coined, this usually meant an
unusual or unigque species of wild-
life would attract the lens's moderate
telephoto capability, then I'd imme-
diately zoom out to a fairly wide
view of the habitat, which was often
otherworldly.

“Yet the ability to frame a acene
precisely in  the mid-range focal
lengths probably saved me a few
shota, as well as the scurrying
around that would have been neces-
gary to be sure of getting the

A 70-l0-150-mm zoom lens adds variely to  Vari-Zoom plus standard 100-mm lens ‘right’ picture with a single-focal-
your pictures of people, and lets you add makes zoom lens. All shots were taken Plgase lurn to page 120)
or remove background as you choose. with same subject and camera positions.

—
ﬂ“*fﬁf J

From top of World Trade Cenler, 7T0-mm- At 150 mm, you've begun to zero in on  Add Matched Multiplier for 300 mm and
lens length shoots midiown New York. a distant object of interest, you have tight closeup of distant subject.

35.-TO-105-MM T-MOLUNT SERIES V11 TO-TO-160-MM 2X MATCHED
Z0OM LENS ADAPTER VARI-ZOOM ADAPTER ZOOM LENS MULTIPLIER

Zoom lenses (left, right) plus mulliplier, give continuous 35-to-300-mm range. Vari-Zoom makes 100-mm lens a 75-to-125-mm.
o POPULAR MECHAMICS
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When skittery *'Sally Lighticol” crab linally held still, Vivitar zoom's close tocusing capability proved usetul al 105-mm.

-

L

At 35-mm focal length, Vivilar zoom lens
shows Pacific comber breaking over tour-
ist launch on the island of Bartolomé in
the Galapagos. Zoomed in to its 105-mm
setting, lens calches the walerlogged
altermath from the same vantage point.

Three-frame sequence al 35-70-105-mm
focal lengths shows location of sea lion
beach at Punta Espinoza, Galapagos, then
zooms in to gel the tenanis’ reaction.

-




The Soviet theory of air
superiority has stood the test of 40 years.

by Murray Rubenstein

'@m@ [kznﬂﬂ@[ﬁ .

Thrcughaut the annals of what we have come to know
either as the Cold War or Detente, depending on
whether there is a crisis or lack of one, perhaps no other
one-word label has become so immediately associated with

a sense of threat as has the term MiG. In fact, as a worldwide
household word, it may even rival Coca-Cola. Why the prod-
ucts of one aeronautical design "‘bureau’” within the Soviet Air
Ministry have achieved this kind of brand-name notoriety (or
fame, if you happen to be a pilot in the Libyan, Cambodian,
Cuban, Ethiopian, Iragi or any of a dozen other nations’ air
forces) is something worth pondering.

It is also an ongoing phenomenon that is currently respon-
sible for the sleepless nights of Western military strategists
who must deal, at least hypothetically, with its latest mani-
festation—the MiG 29 (painting at right).



This artisl's conceplion of the MIG 29, still shrouded
in secrecy, is based on details from authoritative
sources concerning its new radar, engines and armament.




World War IlI's MIG (above) was the evo-
lution of the first interceptor design pro-
duced by the Mikoyan-Gurevich team.

The 29, latest of the MiG clan, is
an improvement—an evolution—of
the MiG 25, code-named “Foxbat"”
by NATO. It is slightly longer than
the 25, has new engines and is prob-
ably the fastest fighter in the air
todayv. In addition, the 29 has six
pylons, or “hard points,” on the
wings for carrying air-to-air weap-
onry (compared with four on the
26), a new “look down" radar ays-
tem which can distinguish a low-
flying aircraft or cruise missile
from ground clutter, and a “snap
down" fire control system which
can direct a missile at a low-flying
target. It appears to be the anawer
both to cruise missiles (along with
advanced, mobile SAMs) and low-
altitude-penetration attack aircraft
like the U.8, F-111.

What's more, the MiG 29 should
be in operational service in the
Soviet Union by 1981, thus posing
some tough theoretical problems for
NATO air forces—which aren't
even sure they're out from under
the problem first posed by the
Foxbat a decade ago.

In 1967 a Soviet aircraft (later
identified as a MiG 25) shattered
the existing world speed and climb
{time-to-altitude) records. Among
the new records claimed were those
for an aireraft carrying a 2000-kilo-
gram (4410-b.) payload—which

meant the new fighter flew faster
loaded than any existing Western
combat airplane could fly clean. By
1969, the record-breaking Foxbat
was in service with regular Soviet
units.

The U.S. couldn't mount a chal-
lenge until February 1975, when a
gpecially prepared F-156 fighter,
built by McDonnell-Douglas Corp.
and known as the “Streak Eagle” in
ita atripped configura-
tion, broke the Soviet

appeared in

High, sweeping T-tail and “‘fenced"
wings swept at 40°-plus were the

trademarks of the first MIG jet
designs, the MIG 15 (below)
and 17 (shown above).

A tandem-seat trainer
version of MIG 15 first
early 1950s, is still in widespread use.

marks. But even before the congratu-
lations had died down, some three
months later, in May, the U.S.5.R.
sent up a new challenger. It went
114,828 feet in slightly over four
minutes, 11 seconds—in a “zoom"
climb—and easily recaptured two
time-to-height records, It turned out
this was again a Foxbat. Although
it probably had improved engines, it
was an aircraft that had by then
heen operational for more than six
wears, For an equivalent, try to

By lengthening and enlarging the fuselage of thelr 17 model to accommodate twin
engines, the MIG team evolved the Soviets' first supersonic fighter, the MIG 19

F-15 vs. MiG 25: The air superiority fighters

EST. SERVICE WEAPONS
AIRCRAFT Top speep | EST. SEF OPERATIONAL | WEAPONS | gsr. coMBAT RADIUS
F-15 UP TO 1600
u MACH 2.5 o Dl b 1975 16,000 LBS. | miLES
MiG 25 MACH 28* |  OVER 1969 4,400 LBS.* 0p 10
75,000 FT. MILES
.

* Reconnaissance varsion capable of Mach 3.2

T4 POPULAR MECHANICS

"*MIG 25 is configured only for airto-air combat




imagine someone taking a stock au-
tomobile to Indy and turning in a
new lap record.

With its higher range and weap-
ons capacity (see chart on opp. page),
the F-15 iz more versatile than the

Foxbat and, with its low-level
speed capability, a superior attack
aireraft. In addition, the F-15 is

almost certainly equipped with far
more advanced electronic systems,
Yet plane-for-plane at all jet combat

Soviet
MIG 21 mission. First used
as a daylime fighter with
small radar, the supersonic
della-wing 21 (below, left)
has been steadily im-
proved and upgraded.

pilols talk over a

Initial problems with the design of the variable-geometry wing of the MiIG 23 gave

its crealors as many headaches as were produced here by ils TFX counterparl.

altitudes, the match-up is hardly
conclugive., The Soviet recapture
of climb records was followed short-
ly by a claimed maximum altitude
of 123,500 feet, still unconfirmed,
by another Foxbat flight—possibly
configured as a MiG 29 prototype.
And to air combat considerations,
one intangible must be added—the
longstanding tradition of MiG air-
craft to be single-mindedly, almost
obsezsively designed to do one thing
extremely well: Kill other airplanes.
This obsession can be dated
back to 1987 in a Russia al-
most completely purged
of experienced mili-

tary leadership by Josef Stalin (who
would buy time for reorganization
by signing a “nonaggression” pact
with Hitler that gave Poland away),
and facing a growing Luftwaffe
threat with obsolescent Polikarpov-
designed fighter aircraft. The need
was for 8 modern interceptor-type
plane. A 22-year-old graduate of the
Soviet Air Academy, Artem I Mi-
koyan, joined the Polikarpov design
organization where he befriended
the deputy chief designer, Mikhail
Y. Gurevich. Their ideas on an
interceptor airecraft were similar;

(Please turn to page 136)

An eight-year-old design when il re-
captured time-to-height records from
the F-15 in 1875, the “Foxbat” is one
ol the most successful MiG fighters.
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Our “straw’ and wood versions
are take-apart designs and can be
stored flat. The brick
house is up to stay.

Ol CAN

by Harry Wicks

HOME AND SHOP EDITOR

uild a storybook retreat for kids.
No matter how hard or long he huffs
and puffs, even the Big Bad Wolf
won't be able to blow down these playhouse-
size versions of The Three Little Pigs" homes.
It won't matter whether your youngster prefers
the “straw,” “stick’ or “stone” house because
all three of these charming 4-ft.-square play-
houses are easy to build ; and, because we used
low-cost A-C exterior-grade plywood, conven-
tional building techniques, Z-Brickand 2 x 2
lumber, the plavhouses are also economieal.
Each costs far less than an equal-quality com-
mercial version would cost—if any were
available.
The brightly colored straw hut can be built
for as little as $60, plus paint, depending on the
materials used for walls and roof. The stick
house with its whimsical plastic pipe
smokestack will run about $85. The

POPULAR MECHANICS

“stone” house is built of 3{-in. plywood and
faced with Z-Brick, It can be built for $200 or
less depending on your choice of brick pattern.
A big design plus is that the straw and stick
huts can be assembled with bolts. Thus, when
it's cold and the kids would rather play in the
basement, or if you should have to move, these
two houses can be taken apart with little effort
and reassembled indoors or in another place.

General directions for building
Because the houses are intended basically for
use outdoors, pick materials that resist ex-
posure to the elements. Plywood should be !
an exterior grade, hardware should be galva- ,




Slorybook playhouses
provide youngslers with
an environment in which
imaginations can soar.
These three are built
using basic construction
techniques and modern
materials. Our "straw'
version is of low-cost
fiberboard, while the
other two make use of
APA grade-trademarked
plywood. The first is
painted a bright yellow to
visually impart the look
of straw; the second is
staimed to blend with
yard surroundings; the
‘brick” version is skinned
with easy-to-use Z-Brick.




nized, paints of exterior type and the
Z-Brick protected with two coats of
the recommended masonry sealer,

Our houses are designed without
doors and windows that close so a
neighbor’s toddler wandering into
one of the houses won't become
trapped inside. If you add a door,
hinge it so it swings outward and is
not self-locking. If you put in win-
dows, play it safe and install sheet
acrylics instead of glass; acrylics
won't shatter. A window should be
hinged so it swings in and can be
held open with hook and eye. A
window swinging outward that is
left open could be run into acciden-
tally by an exuberant voungster.

To make the hut usable on rainy
days install either 15-1b. felt or 4-
mil polyethylene plastic. The plastic
will look better. Apply either mate-
rial over the roof using staples with
a 12-in. overlap at joints. Fasten a
strip of lattice, serving as a batten,
over each row of staples.

If vou build either of the take-
apart huts, you can simply position
the structure on a relatively level
section of wyour back yard, Since
these versions are lightweight, vou

can relocate them periodically to
renew the lawn beneath.

The brick house stays where it's
put. Thus you may prefer to excavate
to a depth of 4 in., level the area, and
backfill with pea gravel. If you do, lay
a single eourse of bricks (on the flat)
around the perimeter of the excava-
tion and set the house in place before
pouring the gravel (or you will have
a task leveling the house on pea
gravel).

Straw house

The prototype shown was built of
fiberboard. Though this material
will keep down costs, it is not the
best choice if you plan to leave the
structure exposed to the weather, It
can be painted, of course, to beef up
its weather resistance but (fiber-
board eventually deteriorates when
exposed to moisture. For a more
durable house, use 3;-in. A-C exteri-
or-grade plywood.

Cut the parts as shown below and
test-fit the sections before boring
pilot holes for the bolts. The units
can be held temporarily using
lengths of 1x2 tacked diagonally
across abutting sections. Check all

=
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joints carefully and, when satisfied
with parts fit, mark for permanent
fastening. The 2x2 cleats should be
fastened to the plywood using resor-
cinol (weatherproof) glue and gal-
vanized screws or 4d commeon nails.

Sinee plywood comes from the
factory with a relatively smooth
finish, sanding—except for cut
edges—is unnecessary. Do fill any
voida in edges with a wood filler
and sand these spots, however. Ap-
ply a coat of exterior primer to all
outside surfaces, following manufac-
turer's instructions, then apply a
coat of vellow paint. To increase the
wood's resistance to weather, give
the unpainted interior surfaces at
least two coats of an outdoor poly-
urethane varnish.

Stick house

For looks, we skinned the walls of
our stick house with 3g-in. textured
plywood siding ( Texture T-111). Lay
the parts out on the plywood, label
each and cut them out. Assembly
here is the same as for the straw
hut. The wood 2x2 cleats are
fastened to side and roof panels
with resorcinol glue and galvanized

TEET TR - 1

DETAIL A,
HIP CLEAT

PRE-ASSEMBLE FOUR
SECTIONS OF HIP ROOF

DETAIL B,
EAVE CLEAT

ST e

%

ASSEMBLY

1-1/2 x 2-1/2 x 38"

DETAILC
B0 &
mﬂ
ROOF PANELS
| “
T s

1-1/2 x 2-1/2 x B" FRAMING
LAY QUT EAVE CLEATS

45

WALL PANEL

WITH HIP ROOF IN PLACE

T Rt S R sas e < &

DETAIL E, TYPICAL FASTENING

WALL _
PANEL
CARRIAGE BOLT
; 2x4CUT
7 NUT AND WASHER g
INSIDE
PIFE

il ?E 1-1/2° ND, 12
j RH SCREW

| 3REGD)

| AND WASHER

DETAIL F, STOVE PIFE

1" NO. B COUPLING
FH SCREW
{3 REQD.) 24" LENGTH
PIPE IS5 23" ABS
i FLASTIC PIPE
! PAINTED BLACK
a
- 90° ELBOW
DRILL HOLE
FOR DRAIN
Vi L1 = g

T



gcrews, Before fastening perma-
nently, assemble for a test fit. When
satisfied with the way the parts go
together, remove the cleats and
reattach with glue and serews.

The black “stove pipe"” is a 3-in.
ABS black plastic pipe. You will
need about 2 ft. of straight pipe
plus the fittings listed in the mate-
rials list. Since the pipe comes with
printing on it, it should be painted,

To finish the stick house, simply
apply exterior stain, If you used
good-looking textured siding, apply
a transparent stain that retains the
natural look and lets the wood show
through. We used Olympic 704
semitransparent, If you have econo-
mized with a low grade of plywood,
choose n heavy-bodied stain that
will hide the uglies (like knots and
boat patches),

Stone house

Since this hut is also built of 2-
in. plywood and 2x2 stock, con-
struction methods are exactly the
same as for the straw and stick
houses., Qur brick veneer is the

glue-on type that is sold in lumber-
On

vards and home centers. our

AV HOUSE

't.l'! - I!IHIGAHD
51102 %

1 l.l'?"'l Fﬂﬁ WALL

FRAMING, 2 x I's FOR

ROOF FRAMING (2 REQD.)

model, we used Country Rustic red
brick by Z-Brick Co. Woodinville,
Wash., 98072,

Assemble the house using galva-
nized nails, serews and resoreinol
glue. Complete major carpentry
work before applving brick facing.

Installing the brick we chose is
basically a four-step procedure:

1. Apply a thin coat of Z-Ment
mortar to area to be covered; don't
apply more than you can work
before mortar dries,

2. Press Z-Brick in place, wig-
gling slightly from side to side,

3. Dress mortar joints with clean,
narrow paintbrush.

4. Apply two coats of nongloss Z-
Sealer following directions on can,

The shutters on this house were
edge-trimmed with pine to give
them some dimension. They are at-
tached with finishing nails after
brick application has dried. Warn-
ing: Drive nails through mortar
joints enly or wvou will crack the
bricks.

Notice that roof rakes are trimmed
with strips of plywood, and that the
roof sections are notched to fit around
the chimney, ™

Hi;l‘l.ﬂ“
|

TYPICAL

CARRIAGE BOLTS -
124 REQD.) -

FIBERBOARD
PAINTED YELLOW
10 RESEMBLE STRAW o

MATERIALS LISTS—THREE PLAYHOUSES

Stich House

Mo. Size and Deseription (uss)
3 sheats %" x 8" x B textured T-111 siding
{sides, front and back)
shest 34" 1 &' x B' COX plywood {roasf)
16" lengths, 2 x 2 pine or lir (framing)
3" serap, 2 x 4 (to mount stovepips)
37 dis. x 2° length ABS black pipe, ane coupling,
elbow {stovepipe)
I gal. ext. stain, Olympic 704 (exteriar finish)
Mise.~—3Solvent for ABS pipe: resorcinol gloe; 20 pes.

—— U e

3/16 x 2147 carriage bolts, nuts, washers; 4d galv.
common nails; 3 Mo, B x 1° RH serews; 3 pes. Mo,
12 w 1'%" RH screws and washers.

Mo. Size and Description (use)

4 ghests 3 14" x 8" A-C ext. plywood (sides,

frant, back, roof, shutlers, irim}

5 16 lengths, 2 x 2 pine ar fir (framing)

12 bowes (30 bricks per box) I-Brick (exterior facing)

1 5-gal. container, I-Ment (mortar adhesive)

1 gt. I-Sealer (brick sealer)

2 qis. ext. varnish (imside finish}
Mise,: resoreinol glue; 14 Y4 x 205" carriage bolis;

gelvamized 4d finishing and 6d commen nails,

Straw Houss

Mo. Size snd Dascription {use)
4 4 x B sheets liberboard or %" x 4" x B° A-C axt.

grade plywood (sides, frant, back, roal)

12 lengths, 2 x 3 pine or fir (roal lraming)

16" lengths, 2 x 2 pine or fir (wall framing)

qis. ext. primer paint (exteriar undercaat)

qts, ext, yéllow paint (exterior finish}

gal. ext, varnish (interior finish)

Mise.: resorcinol gloe, 12 4 x 20, camisge balls,

nuis, washers; 24 3/16 = 215" carrisge bolls, nuls,

washer
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Test yourself:

How much do you really know
about energy?

Here's a quiz that will push your energy quotient to the limit.
If you get eight answers right, consider yourself energy wise.

nergy facts and figures are being

tossed at you every day. Here's a
chance to test yvour energy-quotient,
There's no passing or failing, though,
and peeking at the answers |Iis
encouraged. In return for taking the
test you'll pick up some tips that
may help reduce your utility bills.

1 What is energy?

In its broadest sense, energy is
the abllity to do work. Various kinds
of energy include: electrical, chemi-
cal, light, sound and heal. In some
cases one kind can be transformed
into another. Plants, for example,
convert solar energy into chemical
energy. A lamp converts heat into
light. Your home furnace converts
the energy originally expended to
form oil or gas back into heat.

Is there really an energy

shortage?
Strictly speaking, the answer is
no, for energy can neither be
created nor destroyed—only

changed in form. In other words,
burning oil or gas doesn't use up
that energy, it merely changes it
from one form to another form for
our use. On the other hand, most
gnergy is only readily usable in the
form of fossil fuels—and that's the
nub of the energy problem. It's not
that we lack energy, but that we are
running out of the forms we can
readily use. If coal can be converted
to an environmentally acceptable
fuel, we will have energy to last us
for hundreds of years.

How is heat measured?

If you answer “degrees’ or
“temperature” you are only half
right. An equally important measure
is the British Thermal Unit (B.T.U.).
One B.T.U. is that amount of heat
energy needed to raise the tempera-
ture of one pound of water by 1° F.
Temperature measures the intensity
or quality of heat, while the B.T.U.
measures the quantity of heat. For
example, consider a kettle of boiling

80 FPOPULAR MECHANICS

by Victor D. Chase

are better ways than this contraption for using energy to good advantage.

water and a bathtub full of 60° water.
The kettle is at a higher temperature
(in degrees) than the bathtub, but
the tub contains a greater amount of
heat energy (in B.T.U.s).

How is the energy you buy for
home use measured?

If you use natural gas you're billed
on a cubic foot basis (1021 B.T.U.s
per cubic foot). Electricity is billed in
kilowatt hours (3412 B.T.U.5s per kilo-
watt hour). Fuel oil contains 139,500
B.T.U.s per gallon,

5 What part of your home's total
energy consumption is for heat-
ing and cooling?

For a typical single family home in
the middle belt of the country (cli-
mate equivalent to that of Washing-
ton, D.C.), heating accounts for
about 50 percent of the total energy
use. Cooling takes 10 to 20 percent,
This varies from region to region.

6 What is a heat pump?

It is both a heating and a cool-
ing device. During the summer it
operates like a standard aircondi-
tioner—removing heat from the in-
doors and dumping it outside. In



cold weather the heat pump re-
verses itself and removes heat from
the outdoor air, even from very cold
air, bringing the heat inside. It is
more economical than electrical re-
sistance heat.

7 Are flue heat recovery devices
a good idea?

They can be, if installed safely.
Most residential furnaces waste use-
ful heat by sending it up the chim-
ney. Devices are sold that capture
this heat. They are fine as long as
they don't take too much heat out of
the flue gas. The temperature at the
tip of the chimney must remain
above the boiling point of water
(212" F.), plus a 100° safety factor,
to keep flue gases flowing up the

chimney and prevent combustible
products from forming inside the
chimney.,

“R-value" refers to what?

It refers to the thermal resis-
tance of insulation. The higher the R-
value rating. the better the insula-
tion will be.

&> a

9 How much is enough insulation?
Even the expe‘ts dilter, Gener-
ally, 3%-in-thick fiberglass in the
sidewalls (rated at R-11) and 6 in. of
either batts or loose-lill insulation in

(|
¥

the ceiling (R-19) are considered
good. Unless the studs in your home
are 2x6s (and most of them are not)
a'l the insulation you can get be-
tween the standard 2x4 wall stud
is 3% in.

To increase the thermal resistance
of vour outside walls (the R-value)
without going to largar studs, sheet
insuations such as polysty-ene can
be placed on the outside of the wall
during re-siding or initial construc-
tion,

What is a vapor barrier and is
it important?

10

A vapor barrier can be a heavy
paper or foil facing that comes
attached to the insulation, or a
polyethylene film. The vapor barrier
prevents moisture from penetrating
the walls and ceiling of your home
damaging the insulation and structur-
al members. Just by breathing,
cooking, showering and washing,
not to mention having a humidifier, a
family of four puts saveral quarts of
water per day into the air.

During the winter, if no vapor
barrier is present, the moisture
passes through walls and ceiling
and freezes inside them. When it
thaws the resulting water can dam-
age wood and insulation. Apply the
vapor barrier facing the conditioned
air, ie.: toward the inside of the house.
11 If you are adding insulation to

your attic, should it include a
vapor barrier?

If, as in most attics, yours already
has loose-fill insulation, don't lay a
vapor barrier above it, This would
sarve to lock the moisture that
passes through the ceiling into the
old insulation. If there is already a
barrier in place, a second one isn't
needed, |f there is no vapor barrier,
rake aside the existing insulation,
put down the new with a barrier, then
fop it with old insulation.

1 Does attic ventilation save
energy?

Yes. Ventilation not only saves
ena:gy, it also saves roofs and paint
jobs. In summer, attic wventilation
helps reduce the temperature in the
attic and thus reduces the load on
the airconditioner. In cold weather
ventilation lets moisture escape.
Where no wvapor barrier is used,
good ventilation is essential.

1 How much is enough attic
vent area?
The best configuration has the

vent area split between the eaves
and ridge of the roof. This allows
natural convection currents to bring
cooler air in through the lower eave
vents and exhaust the hotter air
through the high ridge vents. When
this design is used, or if a vapor
barrier is used, 1 sq. ft. of vent area
is the minimum needed for each 300
sq. ft. of ceiling. Where the vent isn't
split or no vapor is used, the vent
requirament doubles.

1 4 Is power ventilation in the

attic worthwhile?

In most cases if you have good
natural ventilation as described in
answer 13, you don't need poer
ventilation. However, if you don't
have a split vent configuration, the
use of a power ventilator can help
cool your home during hot summear
days. If you don't have an aircondi-
tioner, you will be more comfortable
with a power ventilator; if you have
an airconditioner, you'll need to use
it less often,

Electric attic vent fans that are
thermostatically controlled cost $50
to $75; if professionally installed,
double this.

1 5 Are electric vehicles practical
for family use?

Not yet. Available lead acid batter-
ies are too bulky, heavy, costly and
don't last long enough to make these
vehicles practical.

1 Is solar energy practical for
home heating?

Yes. But just how practical must
be judged on an individual basis,
You can gain a conslderable amount
of solar heat passively (without spe-
cial equipment) through proper posi-
tioning and design of a house when
it is built. The average weekend do-
it-yourselfer can build an active so-
lar system including collectors and
other equipment to heat his garage
or a single room. A handier person
can install a system to provide solar
heating for more space in the home.
Solar domestic water heating is cur-
rently a more practical active solar
application in most parts of the
country. M
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enault still suffers a bit from

“Dauphine hangover” dating
from the late 1950s, when the firm
imported thousands of four-door
Dauphine subcompacts into this
country to compete with the VW
Beetle.

But Renault's dealer network
tended to lag behind Volkswag-
en's. Renault parts were slow in
coming, and mechanics were
inexperienced. Dauphine overall
guality thus came into question.

Present staff members of Re-
nault U.S.A., Inc., are very much
aware of the Dauphine's lingering

Just over a quarter of LeCar's owners
bought it for its unique styling.

reputation. They've been doing
their best to counter it. The ques-
tion at this point—after 2V: years
of Renault LeCar sales—is: Do
today's owners feel they've

bought a quality product with a
good service network?
To answer this guestion, we

surveyed LeCar owners. On the
topic of Renault quality, they had
this to say:

An lllinois architect: “Excellent;
| feel the car is very well made for
the price.” A California public
relations man: “Well engineered
and well put together.” And a
Vermont artist: “Good workman-
ship. It's a simple but nice interior
that doesn’t require a high degree
of assembly skill to obtain a very
good, finished appearance.”

In all, 81.5 percent of our re-
spondents rated LeCar workman-
ship good lo excellent,

On the topic of dealer service,
69.3 percent scored it good fo
excellent. That's four points
above the 1977 Honda Accord's
rating and among the highest
we've recorded during the past
two years!

Here are some comments own-
ers make about their dealers:

“Fine service department—in-
cludes an imported French me-
chanic.""—California teacher,

An lllinois nurse is resigned
thal his dealership “gives you the
runaround just like any other.”
A California architectural drafts-
man says: “List of items was taken

All but 0.8 percent rated Renault's
front-seat comfort good to excellent.

Photos by the aulhor

BY MICHAEL LAMM

WEST COAST EDITOR

Economical, cute and

roomy, say owners, but

exhaust
brackets

tend to

Washer/wipar for
backiight comes on
GTL Deluxe versions.
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Engine lies longitudinally behind the
transaxle. Block encroaches a little . . .

care of and each commented on in-
dividually—gave me a feeling of
personal care.” A Wisconsin
factory worker indicates that the
“dealer replaced rear window
seal but the window still leaks.”
He'll bear with them, however,
because “they are friendly, give
good explanations of work and
are willing to answer mechanical
questions.”

A New Mexico physicist (at age
55, one of LeCar's older owners)
ordered his car here and picked it
up in France for use during his
one-year sabbatical. He “had two
dealers, one in France and one in

U.S.A.—both good." This owner
has more miles on his LeCar
(17,316) than any other owner in
our survey and has had only two
problems: ‘“faulty oil pressure
light and rear window washer—
both covered by warranty.” He
considers his present service de-
partment “excellent.”

When we asked owners why
they chose LeCar over the other
small car rivals, we got these
answers:

“l saw a picture of one in a
magazine,"” wrote an 18-year-old
Idaho legal secretary, “and fell in
love with it. | wanted a small car

. « « into front compariment, lurks just
ahead of the center-dividing console.

with good gas mileage, easy to

park, fun to drive, and one | could

be proud of. It's so distinctive!"
Economy swayed more than

From R5 to LeCar

LeCar began lile in France as the
Renault 5, in 1972. Over a million
wara sold throughout Europe belore
it was brought to these shores in
late 1975. The name became LeCar
after mid-1977 ("Le Frog"” was also
considered briefly).

In its U.S. form, LeCar uses a
1289-cc (78.8 c.i.d.) Four with pushrod
ohv. The engine stands behind the
front axle, the four-speed transaxle
resting ahead of it. Unlike the VW
Rabbit and Honda Accord, LeCar's
engine lies longitudinally. It delivers
60 bhp in its 49-stales version.

LeCar's unitized body stands on a
95/96-inch wheelbase, the right side
being an inch longer than the left
{o accommodale transverse lorsion
bars. Only the three-door hatchback is
imported, although a five-door sedan,
known as the Renault 7, is available
in Spain.

By tradition, Renault has boasied
mullipurpose interiors. LeCar con-
verts easily from its four-passenger
sell to a virtual station wagon at the
flip of a seat.

Also by tradition, the suspension
has more wheel travel than normal,
resulting in a solftly sprung car.

It gives an excellent ride, yet with
good cornering characteristics.

LeCar comes in two trim levels—
GTL and GTL Deluxe. Alrconditioning,
sunroof, and AM/FM are optional.

A NATIONWIDE SURVEY BASED ON 1,811,402 OWNER-DRIVEN MILES

Large windows, slim

pillars give good
visibility all around.

Americanized front
treatment accom
round headlamps and
5-mph bumpers.

Unitized
keeps LeCar's
curb waight to

1805 pounds.

Generous wheel travel
and soft lorslon-bar
rates smooth ride.

Four-speed Wheelbase Is an inch
transaxle stands shorter on this side
ahead of engine. than the other.
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PM OWNERS REPORT: RENAULT LECAR

half the buyers, with styling rank-
ing a solid second. And like the
secretary, most LeCar owners
tended to be young—under age
30. About a third were female.

When queried on their specific
likes, nearly 60 percent ranked
economy first on their list. "l like
the gas mileage I'm getting,” ob-
served a California electronics
technician, "It's up to 41 mpg on
the highway, just like the EPA
says. But in addition, | like the
comfort of the front seats and the
way they recline, the way the
back end converts into a station
wagon, and the way the spare tire
up front is easy to get at.”

Agrees a Georgia accounting
clerk: "lt's cute. And has a very
smooth ride, even on very bumpy
roads. And | like the sunroof. And
the seats are up high, so | don't
feel I'm sitting in a hole.”

Front-wheel drive received con-
siderable praise, especially for
what it did for traction in snow. In
fact, LeCar's handling character-
istics proved nearly as well liked
as its economy. Said an Illinois
police officer: “It handles and
drives superbly and has a great
suspension system. | wish | could
get this sort of ride in a small
American car.”

“The smaliness makes for easy
maneuverability and parking in
tight places,” noted a New Hamp-
shire housewife. “The torsion-bar
suspension gives great stability
and a fine ride."

And a California oral-surgery
assistant: “The fun-sun roof is
great; LeCar is very roomy,; every-
one is surprised when they get in.
Great handling and steering with
front-wheel drive, great comfort in
the front seats.”

We also asked owners fo list
the things they don't like about
LeCar. Here's a typical cross sec-
tion of their answers.

“Exhaust-system brackets keep
falling off,” complained an llinois
apartment manager, and he was

With rear seat folded, LeCar boasts
17.9 cu. f. of cargo space and a . . .

. . . flat floor. Full hatch means low lift
sill, aids hauling long items.

echoed by 24.5 percent of our
respondents. Rubber attachments
holding the tailpipe to the car
tend to break,

“Moisy, buzzy engine at high-
way speeds, and the gas tank isn't
large enough,” added a New York
physicist. Several owners recom-

mended a fifth speed or overdrive
to correct this. An lllinois machin-
ist suggested, "What LeCar needs
is a road gear.”

Other proposed improvements
(we always ask for them): "I'd like
to see them change the manual
choke to an automatic. In cold
weather LeCar ig hard to start no
matter how | choke it.""—Michigan
salesman,

“Thicker sheet metal."—Califor-
nia counselor. “Needs more
horsepower and a longer dip-
stick."—~California computer oper-
ator.

Despite  these minor an-
noyances, though, the majority of
LeCar owners feel good about
their choice. A Florida ceramics
instructor sums it up this way:

“| truly enjoy this car more than
any other I've owned, and that
includes a variety—Dart, Riviera,
Gran Torino wagon, and now Le-
Car. | just love it! It's such a
pleasure, especially on long
drives—quick, easy handling,
smooth, comfortable; everything
anyone would want. I'm amazed
at how much stuff and/or people |
can get into it. Everything on the
car is in such a convenient and
sensible place, like the wiper con-
trol, horn, lights, etc. I'm looking
forward to your report, because |
am anxious to see how many
other owners are as pleased as |
am."

And a Connecticut enthusiast
explains why LeCar is a cult car:
*I get more G.P.M. (giggles per
mile) than anyone | know. It's an
idiosyncratic little bugger, with
more personality and charisma
than you'll find in your look-alike
Japanese tin boxes or coldly effi-
cient German machines.” ™M

SUMMARY OF 1978 RENAULT LECAR OWNERS REPORTS*

Total miles driven 1,811, 402 Cold starts 1.3 Camfort opinion (rear seals):
Average miles por gallan Gaz mileage L Excelient

In town (EPA 26) 28.7 What changes would you like? o, e

Long trips (EPA 41) 35.9 Rear windaow wipar 12.6% Fair
Why did you choose LeCar? Five-speed tramsmission g? Poor

Mo changes .

Economy gg;% Di“HﬂﬂTgﬂ.1 shape 8.1 Had any mechanical trouble?

EH]:'."'H 275 Use regular. leaded fuel 5.0 ;:i

Size 17.6 Workmansh Inion:

Handling 148 Emm:’ » 16,69 | "hat e of trouble?
Specific likes: Gaod 449 Exhaust system

Econamy 59.0% Rverage !?E aﬁ:i:;:lmm

i Fair r '
s g | | S
i Deal irs. sati T

it 2k Comfort opinion (front seats): TR atactony
Specific dislikes: gl e No

Mo complaints 15.5% Goad 9.5 Dealer sarvice opinion:

Rattlas 13.2 Fair 0.8 Excellent

Poor dealer service 1.6 Poar 0.0 Gond

Awerage 16.4
21.6% Falr 6.3
7.4 Pagr B.0
26.4 Mumber of vehicles owmed:
]Eg LeCar only 4530
' Two cars 42.8
Three cars B2
57,48 Four or mare cars 36
2.6 Makes of other cars owned:
Chewrolet 20.3%
Renault 10.5
26.5% Vol kswagen 9.8
10.8 Ford 9.8
EE Datsun 7.5
' Age distribution of owners:
15-29 years 50.69
64,80 30-49 years 3a.0
i5.2 50-plus 11.3
Would you buy smnother LeCar?
34.00%, Yes 73.6%
35.3 Na .. 26.4

*Percentages might not equal 100% due to rounding or insufficient data.
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The next SX-70 focuses
automatically—
even in the dark.

by Stephen Walton

camera that combines the
point-and-shoot convenience of a
fixed-focus lens with the sharpness of
an adjustable-focus lens.

It's an automatic-focusing camera
which uses a refinement of the
ultrasonic ranging technique first
shown seven vears ago (Coming: A
Camera that Can Focus Itself, page
82, March "71 PM). The technique is
like the submarine sonar you see in
World War II movies, and Polaroid
calls it sonar. To get the distance, it
bounces a .001-second “chirp” off the
subject and measures the time it takes
the echo to return.—A servomotor
sets the lens accordingly.

Since the lens’s “park” position is
at (actually just past) infinity, the
clozer the subject is, the farther the
lens moves. A 128-position electron-
ic accumulator receives inaudible
“ticks"” given off by a tiny built-in
clock that starts when the chirp is
emitted. When the chirp echo re-
turns, the clock stops. The differ-
ence between 128 and the number of
ticks received determines distance
of lens travel.

The system is a logical addition
to the SX-T0 single-lens-reflex cam-
era. Press the shutter release
halfway, and you see your subject
zip into focus. If the sonar has been
fooled (shooting through glass, for
example), you know right away and
can focus manually. Shoot flash in
dim light—or no light—and you're
still in focus. There's no word yvet on
price or availability. I'd guess about
$250, and in time for Christmas. PM

P olaroid has announced a

Additional weight of sonar unit is
negligible in use; camera handles

like a normal SX-70.
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Sonar unit adds aboul 1% inches to
length of folded camera, is powered
by fiat battery in SX-70 film pack.

AUTOFOCUSING OPERATION

¢ f6

OBJECT REFLECTS CHIRP

TRAMSDUCER CHIRPS,
COUNTER STARTS

LISTENING TIME
ACCUMULATOR

HEH

PG

TRANSDUCER RECEIVES ECHO,
COUNTER STOPS

LENS TRAVEL

IN FOCUS

PARK POSITION
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Runabout taking a shortcut through this
crulser learned rules of the road too late.

Midsummer's boat-accident
epidemic can be reduced by
these simple safety tips.

by Anne Staffin

Fueling up. Even before
you leave the dock, you
can get in great trouble,
Putting gasoline in your
tank incorrectly may turn
your boat into a bomb,
The Coast Guard estimates one cup
of gasoline has the explosive pow-
er of 15 sticks of dynamite, and
they find the pleasant relaxing days
of summer are a time when a
skipper may not bother with the
gas-up rules that can prevent a
fire or explosion afloat.

Before gassing up, always first
shut off all engines and electrical
devices. Close all hatches so that
gas fumes, displaced from the tank
as the gasoline goez in, don't set-
tle to your bilges. Don't smoke.
Wipe up all spills. Let your boat
air out. Use a blower or electronic
fume detector if you have one
Then sniff for any gas amells be-
fore starting the engine.

Right-of-way. A boat is
heading for you on a col-
lision course. What do
vou do? Many boatmen
are unfamiliar with the
rules of the road and ac-
cidents result. Yet only three basic
situations—overtaking, passing and
crossing—are involved.

In simple terms, stay on your
own side of the channel when pass-
ing another boat, and give the oth-
er boat the right of way if you are
overtaking it or it is approaching
you from ahead and to your right

You must also make clear which
86 POPULAR MECHANICS

direction you are going so you do
not confuse the other boat. Take
into account its maneuverability.
A ship may require a great distance
to turn and throw a steep wash.
Small boats should stay well out
of the way. Night visibility, sail-
boats and craft under tow can com-
plicate matters.

Then there is the “general pru-
dential rule": In cases of immediate
danger, do whatever necessary.

Speeding. A boat
doesn’t handle just like
a car, a8 many boatmen
find out too late. Boats
have mno brakes, but
they can toss vou over-
board if you swerve while going
too fast or crossing a steep wake

or wave, and they can skid out of -

a turn. Even at slow speeds, the
stern swings out wide during a turn
and can hit a dock, swimmer or float-
ing log or debris that you are trying
to dodge.

While there are usually no speed
limits out in open water, you can
be arrested if you are going so
fast that your speed constitutes
reckless operation or endangers other
boatmen,

Standing. Most boat fa-
talities are due to
drowning, and one of
the easiest ways that
you can fall overboard
is to stand up in a small
boat. Too often someone reaching
out to net a fish or retrieve an oar,
or standing at the gunwale to re-
lieve himself, loses his balance and
tumbles in. The shock to his sys-

tem of the cold water, plus the
frantic struggle to get back into
the boat can bring on a heart at- |
tack.

Nonswimmers, children, the hand- |
icapped and elderly—anyone, in |
fact, who is out boating alone or |
when the water is rough—should
wear a Coast Guard-approved per-
sonal flotation device or PFD, the
official name for life preservers.

If someone falls overboard,
throw him something immediately
to keep him afloat, the Coast Guard
advises, and circle slowly to ap-
proach him from downwind in or-
der to pick him up.

; Stern anchor. Boats are
designed to be anchored
with a line running from

the bow, but some small
craft owners find it more
convenient to secure the |
line to the transom instead. It's
easy to do—much easier to sit
back by your outboard motor, tie
the anchor line to a stern cleat
and drop the anchor right there—
but you may drown as a result.
With a stern anchor your stern is
pointed into the wind. A large wave
may come along, slop over the out-
board cutout and suddenly swamp
your boat. If yours is a pre-mid-
1978 model without upright flota-
tion, your flooded hull is likely to
turn over. The New Jersey Bureau
of Marine Law Enforcement re-
ports this happens several times a
year in its waters; sometimes lives
are lost.

But isn't it safer to lower the
anchor back next to wour tackle
box and motor while you are seated

(4




in the cockpit rather than crawling
forward on a slippery little bow
deck? No; instead, rig a grab rail
on the foredeck or install a remote-
control anchor winch.

Bow  riding. “You
wouldn't think of let-
ting vour kids ride on
the hood of your car at
26 mph, but this is what
people are doing when
they allow bow riding,” a water
safety officer explains. “If the child

falls off, he lands right in the path
of the spinning propellers.”

Bow riding, along with aitting
up on top of a seatback, or on a
gunwale or transom, while the boat
is underway, are classified as un-
safe practices. Thus, these prac-
tices could be considered negligent
boat operation by the Coast Guard
and subject you to a penalty. They
could also injure or even kill you or
a loved one.

The foredeck pedestal seat of
the popular bass boat haa also been
the cause of many accidents when
the rider falls overboard from it at
speed, It's illegal in some states to
ride on a pedestal seat.

Lookout. While towing &
water skier you think
you see a submerged log
ahead. You swing to one
side, look back to check
your skier, recheck the
water ahead. When you look back
again your skier has disappeared.
Took a spill? Hit the log? An ob-
server is always useful when boat-
ing through water with debris or
heavy traffic, and essential with wa-

.

ter skiers being towed by the boat.

A boat used frequently for ski
towing should have a seat mounted
facing aft for a full-time observer.
The driver needs to keep a contin-
uous watch ahead for swimmers,
shoals and flotsam, and should not
take time out for watching astern
as well. Some states require, by
law, an observer or rear-view mir-
ror, Ideally, ski tow boats will have
both, with a large wide-angle mir-
ror mounted amidships at the top
of the windshield. In low visibility
and at night, an extra pair of eyes
can also prevent many near-missea.

Overloading. Your little
gkiff can seat six so it
has the capacity for
six passengers, right?
Wrong! You may
drown yourself, your
family and friends if you go along
with this widely held theory. Ac-
tually a crew of three might be un-
gafe if they are all large, heavy
people, or the motor, battery and
gear aboard add weight enough to
exceed the safety limits specified for
the boat.

Since 1972, American boat manu-
facturers have been required to in-
clude a U.8. Coast Guard Capacity
Information Plate on most monohull
boats under 20 feet in length. These
indicate maximum passenger, motor
and gear weight, as well as recom-
mended horsepower,

Again, there is no law that says,
“Don't overload or overpower your
boat.” But if an accident results,
you might be charged with reckless
and negligent operation—if you're
atill alive!

Weather and water. Even
experienced boatmen
don't realize, sometimes,
how quickly a stretch of
water can turn ugly
when wind or current be-
gin making waves, or one starts
fighting the other. Failure to check
weather forecasts, monitor radio
reports, read tide tables, obtain lo-

cal information about strange wa-
ters—or not heading for port when
conditions threaten—cause trouble
every year. A sudden gust of wind
ahead of a squall can capsize a
small sailboat or motorboat in a
moment; it's the most frequent
small boat accident.

Adverse wind and water can also
slow you down and use more gas, so
carry an extra supply to be safe,

Sunshine and beer.
A blazing sun,
with glare reflect-
ing from the wa-
ter, can give you n
quick sunburn and
o large thirst. Too many boatmen
feel they are away from troubles
and traffic on the water and don't
need to be alert and sober to oper-
ate a boat. Accident statistics show
they are wrong. Any gear aboard
not maintained in good condition
might fail if the water geta rough
and the skipper isn't alert, Each
year some groggy owner tries to fill
his gas tank through a fishing-rod
holder or stern-flag socket, hits the
starter and gets blown into the wa-
ter. For safety, stay sober, satick
with your boat if you end up over-
board, and always tell friends when

to expect vou back home. ™
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TEMPERATURE
VALVE

)

EGR SYSTEM (Chrysler)

VACUUM
AMPLIFIER

EGR DELAY TIMER

TO STARTER
RELAY

MANIFOLD
VACUUM

EGR CONTROL VALVE

TEMPERATURE SWITCH

Exhaust gas recirculation (EGR) system
shown for a typical Chrysler engine.

service
ur catalytic converter

and EGR system

of catalytic converters put on
cars in 1975 is about to expire,

A catalvtic converter, which is
the muffler-shaped container hung
under a car with the exhauat aystem
to cut down on hydrocarbon and
carbon monoxide emissions, has a life
expectancy of 50,000 miles.

Those screwed-up EGR systems
are going to make matters even
worse. The EGR—shorthand for
exhaust gas recirculation—is a
means of lowering combustion tem-
perature so oxides of nitrogen,
pollutants that develop in a high-
temperature environment, are kept in
check., This is done by recirculating
metered amounts of exhaust back
into the combustion chamber, which
slows the combustion process and

Get a gas mask. The first batch

8B POPULAR MECHANICS

By Mort Schultz

lowera the combustion temperature,

The EGR has become a forgotten
soldier in the fight to contain air
pollution. According to a report
issued by the Environmental Pro-
tection Agency last November, mal-
functioning EGR systems ranked
third, behind carburetor and igni-
tion, in “malperformance” of emis-
sion control-related equipment in
new cars.

If this is true for new cars, it is
safe to assume that EGR systems in
older cars are in worse shape. The
aystem went into nationwide use in
1978 and is supposed to be serviced
at between 12,000 and 24,000 miles,
depending upon the car.

The catalytic converter and EGR
system are easy enough to keep in
shape. And if you live in a state

with mandatory emissions inspec-
tion, vou don't have a choice.

Types of catalytic converters

There are two types of catalytic
converters on U.S.-built cars. One is
filled with thousands of alumina
pelleta, Alumina is an aluminum
oxide, Pellets are coated with a
combination of platinum-palladium,
or platinum-palladium-rhodium ecat-
alyzing agent. The other, called a
monolithic converter, contains a
one-piece extruded honeycomb ma-
terial that is coated with a platinum
or platinum-palladium catalyzing
agent.

American Motors and General
Motors wvehicles have the pellet-
filled units as main converters, but
in some situations (noted below)

TO IGNITION
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they also use monolithic converters.
(Chrysler and Ford employ mono-
lithie convertera.

Monolithic and pellet converters
function the same way. The catalyst
oxidizes exhaust from the engine into
carbon monoxide (CO) and hydrocar-
(HC) into harmless water
(1.0 and earbon dioxide (CO:),

In the process, the temperature
inaide the converter rises to a level
somewhat higher than that of the
exhaust gases, However, insulation
inside the converter keeps the out-
sitle skin at about the same temper-
ature as the muffler,

So much for the early scare that
converters would burn up the na-
tion's woodlands, Also proven un-
founded was the fear that catalytic
converters were filling the air with
aulfate and sulfuric acid. According
to & GM report, “The amount of
aulfate and sulfuric acid coming
from the exhaust of catalytic con-
verter-equipped cars is so small that
it can be measured only by very
sophisticated and sensitive instru-
ments."”

The main difference between pel-
let and monolithic converters, other
than construction, is that the pellet
converter can be serviced, Pellets can
be replaced when they become inef-
fective. When the catalyst-coated
honeyeomb in a monolithic convert-
er gives out the entire converter is
replaced,

hiins

Replacement procedures
Perhaps surprisingly so, replac-
ing & monolithic converter is more

EXHAUST

CERAMICPELLET
SUBSTRATE

RHODIUM]

[

Pellei-lype calalylic
converter has plug on
the bottom side. When
the converier needs lo
be rejuvenated, only
the pellels need to be |
replaced. Vacuum |
pump sucks gutl the &
spent pellets, then a |
vibrator lool jiggles in
the fresh pelliets.

hLﬂp"J['r . AN h

EGR valve diaphragm pulsations can be
feit and are check of proper operalion.

of a do-it-yourself job than replac-
ing pellets, because no special equip-
ment is needed, The unit is replaced
the same way a muffler is replaced,

Ironically, however, replacing a
monolithic converter yourself (or
pellet converter, if necessary) is

more expensive than having some-
one replace pellets,

Depending on the engine, a new
monolithic converter costs $125 to
over $200. It is doubly expensive if
the ecar has dual exhaust, which
requires a converter for each ex-
haust aystem.

Having pellets replaced by a shop
runs about $100, If you have to
replace an entire pellet converter,
the cost is $200, but this iz neces-

(Please turn 10 Dage '-:}-.':1

ouT

Three-way design catalytic
converter s the latest state of

the art. Platinum and palladium
oxidize HC and CO In exhaust to HO

and CO.. Rhodium reduces the NOx levels.

(PLATINUM, PALLADIUM,

CARBURETOR
? k_mL :
AL £ 1"-5'1 EGR VALVE
e LR

Yol 2 uBER
GASKET

EGR assembly and carburetor are shown
for Ford engines. Replacement of the EGR
assembly s an easy jeb.
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8 I write, I'm surrounded by the

sounds of a cornfield on a hot
summer's day—the buzz of an oceca-
sional fly, the drone of stationary
insects, the rustling of the corn-
stalks. A bird is sitting in a tree a
hundred feet away, and a few min-
utes ago I was aware of a car on the
dirt road.

I'm not really sitting in that corn-
field, and I'm not really paying
close attention to the sounds.
They're coming from a record, But I
find that the background of rustic
noises makes me feel good, and that
I can concentrate or read with
greater absorption,

A number of “environmental”
sound sources are now on the mar-
ket, with more coming. Some are
natural recordings. Some are syn-
thetic, with sounds produced and
modified electronically. And some
are mechanical “white noise”
ROUrCes,

The claimed benefits of these
gound sources are stated in numer-
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h Ear conditioners:
a rown
Sound environment

New gadgets and recordings can help you
concentrate better or sleep more soundly.

AW FEWTy
L IS

Sources of environmental and offbeat
sounds: 1. Edmund Professional Sound
Conditioner synthesizes and controls
sounds of wind, surf, rain and waterfall. 2.
Sleep Mate generales gentle, constant
“white noise.” 3. Environments records
offer a wide range of natural and artificial
sounds for background use. 4. Auditory

ous ways: to provide a “carpet of
sound” which tends to secreen out
jarring, intrusive noises; to help
you generate tranquilizing brain
waves; to help you sleep; to help
yvou concentrate; to improve your
love life.

Well, it does sound like snake oil

-

Phato: Stephen Fay

lllusions records show phenomena In the

psychology ol perception. 5. Graymark
Computer Sound EMects Generalor pro-
vides a spacy burble of bleeps. 8. Wind-
generator circult from PAIA In case. 7.
PAIA's Chord EGG. 8. PAIA's electronic
wind chimes. 9. PAIA's surf board. 10.
Juplter Tranquil—while nolse from space.

they're selling. And there are people
who consider the whole idea of
controlled environmental sound a
needless complication. I know a
five-year-old who enjoya listening
to white noise but can't work or
sleep with it on. I know two good
chess players. One plays classical




music all the time, the other natural
sounds. There's a “home-court ad-
vantage”: each usually wins with
his sound,

When I think of summer sounds—
children playing, airplanes, a power
mower down the block—coming
through open windows, they're vastly
different from winter, when windows
are shut and outdoor sounds are muf-
fled by snow. Sounds can evoke the
deepest levels of personality, and this
is a part of the magic of environ-
mental sounds,

The cornfield, along with assort-
ed recordings from awamps, woods,
storma and seashores, is from a
small New York company, Syntonic
Research. Irv Teibel, guiding light
of the firm, was not initially driven
by any desperate need to give the
world peace of mind. He had bought
a top-quality tape recorder because
he admired it. Looking for things to
do with it, he started recording
sounds from the environment.

Playing those tapes back while
working, he found he was concen-
trating well—something which had
always been a problem for him
before. He eventually realized that
if he had found a solution for
himself, perhaps others could use it
too.

Teibel uses discs because each one
gives over 1000 plays without no-
ticeable deterioration. He has yet to
find a cassette or eight-track tape
good for more than about 600 plays.
Durability is important because en-
vironmental recordings are in-
tended for continuous use, while
even a favorite music recording is
rarely played more than a score of
times a year.

This is where synthesizers and
electro-mechanical devices have an
advantage. They “play" as long as
yvou wish. Natural-environment re-
cordings may be more interesting
to some people, but synthetic sound
works fine for many others.

Eliminating brain static

Dr. Lou Gerstman, professor of
pevchology at City College in New
York, has a theory that may explain
why environmental-sound sources
help us concentrate. In most people,
half the brain (usually the left)
deals with structured thought—
reading, computation and direct in-
teraction with. the outside world
{ see-reach-touch). The other side of
the brain amuses itself on a differ-
ent level, dealing with abstract
thoughts, fleeting images and feel-
ings.

Dr. Gerstman suggests that the
right brain produces a level of
“noise” that interferes with the left
brain's ability to function. The en-

vironmental sounds may interest the
right brain and keep it involved, so
that it quiets down and stops sending
static to the left brain, which ean then
get down to business.

What exactly is noise? “Noise" is
the word we use to describe sounds
we don't like. In science, noise is
information we don't happen to
want: static in electromagnetic sig-
nals, flare in a lens, a subway train
disturbing a seismograph. In a very
quiet room what may disturb us is
not exactly the quiet, but the way
any intermittent, distant noise—the
telephone ringing in the middle of
the night—is jarring, while the
same sound in context—a phone
ringing in an adjoining office—
goes unheard.

“White noise” is the term for
sound that's made up of a random
mixture of frequencies and intensi-
ties—the static hiss between stations
on an old radio is a perfect example,

White noise can be generated by a
transistor selected for its noisiness,
by that old radio, by a fan or by
wind or waves.

‘White noise’ kits

The noise generated by the tran-
sistor can be led through circuitry
to make it simulate natural sounds.
PAiA Electroniecs offers several
modified-white-noise devices, sold as
kits to be wired up and hooked to your
present audio system, There's wind,
surf, wind chimes and the *Chord
EGG" ( Encephalo-Gratification Gen-
erator).

The kits require battery power sup-
plies and come with-
out cases for $14.95
to $24.95 each. A
case that takes surf,
wind or wind chimes
iz £4.50. (Awvailable
from PAiA, Box
14359, Oklahoma
City, Okla. 73113.)
The kits are of a low-
intermediate level of
difficulty—you really
shouldn't tackle one
ag a first effort, but
they're not very hard
to make.

The wind chimes, after careful
tuning, give a continual, slow-pulsed
series of clickings and random
tones; wou first listen for se-
quences, but eventually accept the
randomaess. The Chord EGG pro-
duces a constantly changing series
of slow, pulsed chords. You'll prob-
ably either love it or hate it.

A new PAIA offering (which I
haven't tried) is the Chatter Jam-
mer, a little $7.95 kit with two
earplugs that generatez a constant
hiss, and is intended solely to block
out offensive environmental noise.

Kits from Graymark Internation-
al are primarily for the educational
market; theyv're sold with compo-
nents, printed-circuit boards and
cases separate, and the boards come
undrilled. The company’s Computer
Sound Effects Generator, about $22
complete, makes adjustable sounds
that remind wou of R2D2's com-
ments in Star Wars. Graymark's
address is 1751 McGaw Ave., Irvine,
Calif. 92714.

Jupiter Tranquil, a cassette re-
cording from Shields Products, Inc.,
1104 Prospect Ave., Cleveland, Ohio
44115, is the result of interaction
between the magnetic field of the
giant planet Jupiter and its moon,
Io. Cascading radiation is produced.
Though recorded through a radio-
telescope, it sounds like varying white
noise generated locally.

Marpac Corp. manufactures a
range of s=ound generators, both
electromechanical (using a fan to
make the noizse) and fully electronic.
The fan-type Sleep Mate 500 has a
compact, unobtrusive body and vari-
able ports to control the quality of
the sound: it costs less than $30. The
model 900, identical outside, has a
two-speed motor and tone control.

Rain, waterfall, wind, surf
The electronic model 1200 (about
£130) makes rain, wind, waterfall
and surf sounds. Imagine a constant
rogring hiss. Turn it down to low
volume and it"s rain. Louder, with
some of the highs filtered out, it's a
(Please lurn to page 132)




"> Low-cost table saw
gets you started in
woodworking

PM reports on AMT's arbor
saw: shows how to mount it
in a homemade cabinet base.

by Joseph R. Provey

ASSISTANT HOME AND SHOP ERITOR

M readers regularly write us
Pand ask if those inexpensive
mail-order power tools are for real.
Most want to know how well a table
saw that costs less than 340 per-
forms. To get the answer, 1 recently
ordered one, put it together and
then put it through its paces.

The one 1 selected iz model
No. 2165 from the American Ma-
chine and Tool Co., Fourth and
Spring St., Roversford, Pa. 19468,
The firet thing 1 realized was that
although the saw sells for just
£39.60, my total cost to complete the
gsetup would be more than 2100,

What you get: (1) 8-in. tilting-a:bor saw with 3a-in. arbor; (2) GE
eleciric motor (1725 rpm) with 4-in.-dia. pulley and motor mounting
assembly; (3) guard and splitter; (4) % x 28-in. standard V-beit;
(5) miter gauge; (6) on/olf swilch, power supply cable; (7) com-
bination blade (plywood blade Is extra); (8) rip fence assembly for
cabinel base. (Motor and fence assembly are extra.)

To begin cabinet/base construction, cul To make table-saw culoul, bore 1-in.-dla. Fence guide bar is supporied by four brac+
plywood using a clamped-on straightedge  holes at corners—ihen use a keyhole saw  kets fixed under froni edge of table wilh
and portable saw—or use a handsaw, or sel-tooth blade in sabie saw. 1-in. No. 8 rh screws, 3/16-in. washers.
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Here's the actual breakdown :

§-im. it arbor saw, $39.650
Eleciric molor, $29.90

One 4xB sheel, 3W-in. A-C plywood, $24.50

Misc. hardware (hinges, screws, door pull), 53
Tolsl, $103.50

Mote: Optional ball-bearing Y5-in. arbor assembly
(Ma. A35H), which converls saw inbo heavier duly
ball-bearing model, is $9.50 extra.

If you have a spare washing
machine motor, you can save the
price of the motor offered with the
saw, Be sure your motor is at least
15 hp, If it's rated at 3450 rpm
instead of 1750 rpm you'll need a 2-
in.-dia. pulley and a 26-in. standard
V-belt in place of those supplied.

Although wyou can't expect the
high performance of a $400 model,
this light-duty table saw will accom-
plish most home workshop tasks
with ease, speed and accuracy. It
makes especially good sense if
you're setting up a shop for the
first time and don't want to invest
in an expensive saw for the present.
After awhile you might trade up.

Lever locks blade elevation

Niceties, like a self-aligning
fence, are missing, but there are
some features that make good sense.
The saw blade elevation adjustment,
for example, is not the typically
bothersome crank—it's an easy-to-
use lever that locks in position with
a second, cam lock lever. The hard-
ware used to put the tool together is
standard, thus easy to replace with-
out having to order specially ma-
chined replacement parts. The saw
also accepts standard attachments
like dado and molding cutters, wire
brushes, grinding wheels and sand-
ing discs.

Plans for constructing the cabi-
net base from one 4x8 sheet of 2i-
in. A-C plywood come with your saw.
The enlarged plywood table (2375 x
27 in.) makes it easier to control
large workpieces. Ovwerall table
height is 324 in., but this can be
changed to suit your preference.

Careful attention to several eriti-
cal steps during construction and
installation of the cabinet base and
gaw will assure safe, accurate cut-
ting. The first such step is to make
certain the grooves are cut in the
cabinet sides at precisely the right
heights to prevent a lopsided saw
shelf. Grooves—and later the miter
gauge slots—are easy to cut with a
dado bit chucked in a router. Or you
can make repeated passes with a
portable circular saw guided by a
fence. Smooth out any rough spots
in groove bottoms with a chisel.

The manufacturer's plans suggest
a method whereby repeated passes
of the workpiece over the table saw

(Pleasge turn to page 134)

Attach black and white wires to leads (ei-
ther wire to either lerminal). Secure green
(ground) wire lo cover plate screw.

Y

Maotor is suspended by drive belt—and al-
lowed lo slide or pivol on rod supported
by two eyebolls fastened to saw bottom.

When saw Is sal for bevel cul, motor must
be free to slide. Bore 3:-in. hole to allow
rod to pass through side of cabinet.

Mo-frill saw design makes for a few incon-
veniences. Blade-changing (above) re-
quires removal of finicky, five-piece plate
assembly lo get to blade. The opening is
also too small for easy blade exchange.
However, saw will cut bevels in 2-in. stock
(right)}—irills or no frills.
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Motor mount assembly consists of a pair of
rails, clamps and a rod. Bolt to molor base
with carriage bolls as shown.

Locate switch within easy reach—but not
where it can be bumped and accidentially
turned on while making adjustments.

Use 1% -in. No. B th wood screws to fasten
table to base. Countersink heads to pre-
vent workpieces from being snagged.




'WORKSHOP MINICOURSE

ELECTRICAL PLUG REPAIR

f vou have an appliance or lamp

that is working intermittently
there's a strong possibility that
the problem is either a damaged
plug or line cord, or both. Since a
professional charges about #7.50
to replace a plug—and the job is
really easy—we've spelled out the
basics here so you can pocket those
dollars, When replacing a plug,
check line cord for damage, and
cut off damaged wires; if necessary,
replace entire cord. Make cer-

tain that all plug connections are
abzolutely tight.

1. Cut off the old plug. W wire is
damaged, cul off the damaged section.

4. Nexi, tie an Underwriter's knol as
shown, pull knot tight to fit plug.

7. Wrap a wire clockwise around each
terminal screw, then tighten screws.

When a plug looks like this, don't fiddle
with it 1o make it work—replace it.

2. Remove plaslic cover that comes
with new plug, and slip plug onto cord.

~

“ £

5. Strip about % in. of insulation from
ends of both wires; don't break wires.

J

8. Replace the small plastic insulator-
cover on the prongs ol the plug.

des

To do that get a UL-approved plug,
screwdriver, wire stripper and knife.

3. Use pocket knife to separate the two
wires. Do not nick the insulation.

6. Twist wire strands together tightly
using a clockwise direction-of-twist.
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Hooked up to the tuner
oulput of a small AM/
FM portable radio and
driving two Poly-
Planar foam speakers
(here encased in grille
cloth and a simple
wood frame), the
booster amp gives
clear sound at surpris-
ingly high volume lev-
els. The amplifier itsell
is on the small circuit
board inside the box
below—Dbatteries take
up most of the avail-
able space.

Build a booster amp
forbigsound
from small radios €

This simple circuit and a loudspeaker will turn your
transistor portable into a take-along hi-fi system.

by Jeffrey Sandler

here's beautiful sound trapped
Tinside your AM/FM transistor
radio, but you might never know it.
What starts out as a good signal is
degraded as it passes through inex-
pensive amplifier stages, then loses
atill more quality fighting its way
out through a 2-in. loudspeaker.

But with our booster amplifier,
you can get hold of that clean, origi-
nal signal, crank it up and drive
speakers with all the volume you'll
need, even outdeors. With highly
efficient speakers like Poly-Planar
P-40s, the sound quality is superb.
In PM tests, the booster amp per-
formed just like a.c.-powered receiv-
er-speaker combinations in the $100

to $125 price range. The sound is so
good it has to be heard to be believed.

But this booster amp iz compact
and battery-powered. It turns your
transistor radio into a completely
portable hi-fi receiver. It's not ste-
reo, of course, and it's not intended
for a.c. operation—using the amp
with a non-battery power supply or
with a line-powered radio could
present a shock hazard.

The circuit is designed around
National Semiconductor's LM386
chip, a low-voltage audio power am-
plifier that steps up a signal 20 to
200 times. Here the gain is set at
200 by means of the 10-mfd. capaci-
tor between pins 1 and 8. The

P&
f‘%

!

%

amplified =signal appears at pin 5
and drives the loudspeakers.

The other circuit components set
up proper IC operating conditions.
One 220-mfd. capacitor filters the
battery power supply; the other
keepa d.c. voltage out of the speak-
ers. The 10-mfd. capacitor between
pin 7 and ground provides addition-
al supply filtering. The 5.6-0hm
resistor and .1 mfd. capacitor off
pin 5 and the .1-mfd. at the minus
input (pin 2) prevent instabilities.
The .1-mfd. capacitor between the
volume-control pot and pin 3 blocks
d.e. from the input.

Build the ecircuit by following the

(Please turn to page 117}
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Tools that will get you
starled: chisels, oil-




sl_'mping to rough round is done Gz Eor) Mexl, use the parting tool lo cul
with a gouge; deep gouge used iz 1 lo desired deplhs: check cul
here works greal and is fast. - often with a caliper.

Use fine, then very-line sand- Before removing piece from
paper shoeshine fashion to lathe, check ils shape againsi
smooth the turning spindle. patiern for the turning.

Final smoothing is with 000 E Finish is applied belore stand
steel wool; nole thal the lurning i is removed from lathe; next, it
is now faceplate mounted. is glued inlo ité turned base,

Using scraping methods you _For opencrs, the Jathe is the only \
can turn wood successfully o100 0 B o e b iteelf. You

on your first try. But you can shape, glue, a

must first master the basics.  without ever le

able tool. The iter

the bottom of the facing page were all
turned out using only the Del-
Rockwaell lathe shown,

It iz not an exaggeration to say

T!I'Jll'r'h a wood lathe iz the one that you can, in fact, turn out a
shop tool that almost guarantees handsome project on vour very first

b_y HE_i-i-’H-’--‘L‘";"i-E-kE 3

shop satisfaction, many workshop- trv by using scraping methods, 1 |

pers shy away from the tool because have students in my woodworking |

l.r:l.'_'-.' believe it takes zome kind of class wh have proven that fact |

“special” skill to master a lathe, If semester after semester. But vou do

you have such reservations, You are owe 1t to vourszelf to learn the basics |_ ——
|i--:!'|'!':|l.‘::." '--jll.".‘-l‘:..'..l-.' a '.'.':l.'.::': ..i"-'l' of before switching on the lathe Shearing position gives clean smooth cut,
SNnop Iun and creatlve satisfaction Since there are =0 lany techi- bt scraping is better for beginners.




Tools of the woodturner’s trade

PULLEY TAILSTOCK
GUARD HEADSTOCK SPINDLE
) SPINDLE
" TOOLREST

WHEEL

HEADSTOCK ~

TOOL REST BASE

CLAMP CLAMP

VARIABLE- =
SPFEED
CONTROL

G

T LINE CORD

Famillarize yoursell with the purposes of important lathe components identified here.

LS

Toolrests come in various sizes, shapes. Assoriment of inside and outside calipers
Shown are 6- and 12-in., and right-angle. is needed 1o check diameter of work.

SN

Faceplate is used for turning bowls; it is Screw (left), drive and spur centers; the
threaded onto the headstock spindle. first is for small faceplate work.

Drive center fits inio headstock spindle, Cup, or dead, center is used at tailstock
turns the work driven between centers. to support the outboard end of spindle.
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nigues and skills that vou can use
and develop on the lathe, it would be
presumptuous to think that we
could tell yvou all that vou need to
know in a few pages of this maga-
zine. So, instead, during the next 12
months we will present several lathe
articles in a logical progression of
the skills and tools needed. The first
installment zerces in on the ba-
gsics—the tool and the accessories
that are used with it.

The guickest and easiest way to
get yourself into safe and satisfy-

ROLL CHISEL
SLIGHTLY IN SAME
DIRECTION AS FEED

\/_}‘/ e
FINGER

Right way lo rough a blank round; gouge
is rolled slightly in direction of travel.

F
 FEED ay

ing woodturning is with the help of
a good book of instructions. One of
the best that I have come across is
shown on the opening page—Crea-
tive Woodturning by Dale Nish,
Brigham Young University Press. 1
like Nish's technique of showing
attractive and sensible projects, and
then giving instructions for dupli-
cating them. The book is available
for $8.30 postpaid from Woodcraft
Supply Corp., Dept. PM 778, 313
Montvale Ave, Woburn, Mass,
01801.

About wood lathes

The label wood lathe is generally
used when referring to a woodturn-
ing lathe to avoid any mixup or
confusion with its cousin, the screw-
cutting metalturning lathe.

A wood lathe is designated ac-
cording to the maximum diameter
of work which can be swung over its
bed. Thus, a lathe that can handle a
12-in. diameter piece of wood is
called a 12-in. lathe,

The important parts of a lathe
can be seen in the photos at the left.
Basically, a lathe consists of a head-
stock, a tailstock and a toolrest.
The latter is comprised of the rest
itself mounted in a base that slides
along the bed. There is a variety of
rests available and these can be
interchanged to suit the task at
hand. At the least you should have
both 6- and 12-in. rests, as well as
the right-angle rest for faceplate
turning.

Though there are two types of
headstock spindles, solid and hollow,
most—Ilike the lathe shown at top of
this page—are hollow. The hollow
spindle is internally tapered at both

(Plaase lurn fo page 128)




Guide to the lathe chisels you'll need

Gouge is the cutting tool that you will use
mos! often; its cutling edge is beveled
on convex side (aboul 45°). Use a gouge
for roughing out stock and to reduce
stock to cylindrical shape. Gouges are
available in widths from % to 1 in.

ARound-nose chisel can be used for coves
and the like in spindle turning, for con-
cave cutling in faceplate turning (bowl in-
teriors). The tool is used with a scraping
action; a sharp one produces a very
smooth cul. Sizes from % to 1 in.

Skew chisels feature a cuiting edge that
is at an angle to the side of the tool
{around T0%). Generally, both sides of the
cutting edge are beveled as shown. Use a
skew o make V culs, beads and tapers;
available in sizes from % to 1% in.

Diamond point chisel is also a scraping
tool. It is used whenever ils shape is
needed to fit the turning being worked.
The most common size used is %2 in. but
you can grind other chisels to a diamond
point to custom-suit the job at hand.

To restore cutting edge to correct angle,
grind tool on grinding wheel with true face.

How to sharpen your turning tools

Gouge bevel can be ground as above or as
in photo at left. Watch bevel carefully.

Parting tocl has flat sides and a square
bottom, is used to make narrow grooves
to desired depths. Mole that the toel is
thicker al the center of the blade than at
the edges, center thickness determines
cut width. In sizes from 12 to 1 in.

Standard gouge (top) and extra-deep
gouge from Woodcraft Supply. The latter
lets you rough-round stock incredibly fast.

To whel the gouge, pour oil on oilstone,
stroke the gouge using a circular motion.

As gouge s moved in circular motion, ro-
tate the beveled edge from left to right.

Next, flop chisel and grind second side.
MNote: Correct angle must be maintained.

Mext, slipstone is placed on concave side

as al top, then pulled downward (bottem).

To whet skew, pour oil on stome, keep
bevel in full contact, use figure-8 motion.

To grind a skew, let bevel contacl wheel
face then move it back and forth siowly.

When “wire"” forms on the edge, turn the
skew over and whet its second bevel.
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well-designed family room pro-

vides the setting for a variety
of activities, It should be functional
enough for day-to-day living, cozy
enough to let you curl up with a
good book—and adaptable for a party.
The room shown below features a
breakfast/snack counter that read-
ily converts to a refreshment bar
when friends come to visit. A con-
temporary, wrap-around sofa with
cushions and pillows offers plenty
of aeating. The center of attraction
is the fireplace wall, complete with
fire-simulating electric logs and a log-
bin, It keeps the setting intimate and
has a raised hearth that doubles as
additional seating, These ideas were
developed by designer Shirlev Regen-
dahl for PPG Industries.

The key to any multipurpose room
ig to keep the plan simple—and fur-
niture durable and easy to clean.
Avoid unnecessary overcrowding
with furniture. It can reduce the
utility of any living space. Route
traflic around (not through) the area
used for relaxing, to prevent it from
seeming unsettled and hectic.

Coherent visual impact, also helps
make the user feel good about the
room. For example, it would be dis-
orienting to have the snack counter

Sgreat
projects
fora
family
living
center

How to create a room that
serves as the hub for your
family’'s indoor activities.

visually intrude upon the lounging
area, In this instance, the designer
used graphics painted on the floor
to distinguish the two areas from
each other. A solid wall would have
done the same thing, but then you
couldn't use the two areas jointly,

An arvea with several zones of
activity also needs to be wisually
unified. To achieve this, the unpre-
tentious look of rough-textured
wood was specified. Not only are
the walls, hearth and bench front
paneled, but the ceiling as well. To
obtain this textured-wood effect
without the expense of rough-sawn
wall and ceiling panels, 8-in.-wide
strips were ripped from 14-in.-
thick sheetz of C-D plywood. The
staing used are from Pittsburgh
Paints' new HRez Wood Stain Sys-
tem. Semitransparent Graywood
Frost is used on walls and ceiling,
while the fireplace wall is a comple-
mentary Portsmouth Blue. For de-
tails on adapting any of these
projects to a living center of vour
own, read items one through five
and see drawings.

1. Snack counter
Thiz multiuse counter is sized for
eating from one side only, but can

You'll find that this 16x16-fl. area can be recycled over and over, beginning the day as a place for break-
fast, and ending the day as the perfect spot for the family to get together with a favorite table game.




be extended on the kitchen side to
accommodate a four-place setting.
For durable service, the surface can
be covered and edged with plastic
laminate. (See How to Build Your
Own Kitchen Cabinets,” page 141,
April 'T8, for instruction on applying
plastic laminate to a countertop.)

The bar surface may also be
painted as shown in photo. Low-
gloss, ebony enamel was used be-
cause it stands up to heavy-duty use
and is easy to wipe clean.

Begin construction by cutting
notches in legs. Use a dado head on

SNACK COUNTER

PLASTIC ——
LAMINATE ~_

cuT 8" -
WIDE PANELS— :
FROM 1/4"
PLYWOOD

F

EDGING,
3/4 = 1-172" P
.-'/

SPACER,
34 x 3.1/2"

34" PLYWOOD SHELVES,
NOTCH FOR LEGS

20" OR EXTEND

[—— TosuIT—§

CROSS-SECTION VIEW

PAINTED FLOOR

PRE-DRILL 3/32"
1o PILOT HOLES
TO PREVENT
SPLITTING.
FASTEN WITH
6d FINISHING
NAILS, STAGGERED. a" e

TYPICAL)

a table saw set for widest cut. A
router can also be used with work-
piece securely clamped in place.
Test-fit all joints and then assemble
frame with 114-in. brads and glue.
Clamp overnight. Use #j-in. ply-
wood for shelves and countertop.
Stain paneling to matech the walls,

2. Painted floor

To paint runner design on floor,
use a latex-based, urethane enamel
to resist wear from heavy traffic. It
cleans easily with a wet sponge and
mild detergent. Our design has a

_— PLASTIC LAMINATE
—
_JED-GING. 34 = 1-12"

Y, UPPER FRAME SIDE,
<1112 x 112"
/ 12 REQD.)

— UPPER FRAME END,
34 x 1072

[2 REQD.}

T~ LEG, 112 % 1-12"
{4 REQD.)
SEE DETAILB

| T SHELF CLEATS
34 x 1-1/2"

BOTTOM FRAME,
3/4 x 31/2"
{4 PIECES)

35-1/4" O.A.

DETAIL A DETAIL B

27" (TYPICAL)

131 '“.'v'"—-'l

27"

white background with Black Pearl
stripes, Gray Wisp diamonds and
Fleet Gray triangles, Use paper pat-
tern when marking triangular and
diamond-shaped areas. Masking tape
applied to borders before painting
will assure straight, clean outlines.

3. Wrap-around seating

This sofa will stand up to contin-
uous use. Pillow coverings should be
removable and made from washable
fabric for easy cleaning. To build,
cut out as many frames from l4-in.
C-D plywood as required and notch
for plates and cleats as shown. Seats
and seatbacks should be made from
33-in. A-C plywood. The sofa back
should be solid 14-in. A-C plywood.
Panel the front to match the wall or
use solid 14-in. A-C plywood,

When joining benches at a right
angle, butt bench frames, then cut
sheathing to fit. The seat and seat-
back will have to extend beyond the
end of one section, Use 114-in. No.
6 fh wood screws to secure the butt
joint where seatbacks meet.

4. Fireplace wall

This wall may be thought of as an

assemblage of three-dimensional
and one-dimensional shapes. If the
log bin and artificial fireplace with
electric logs don't suit you, wyou
might build book compartments and
display shelves in their places.

Plan the openings you desire and
build frames (as shown in log bin
plans) to support a five-sided box,
sized to suit. The only difference
between constructing the 33 x 4614-
in. fireplace box and the log bin is
that a larger header is required at
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the front of the firebox opening to
support the weight of the stud, nail-
ers and paneling above, Use doubled
2x4s nailed with wide face flush to
the new wall surface. Trim all open-
inga with 14 x 14-in. lattice.

Construct wall of 2x4s, 24-in. 0.C.
The paneling is cut from Y%-in. C-D
plywood into B-in.-wide strips. Apply
stain before cutting plywood. Cut
edges may have to be retouched later.
Nail strips to wall at sole and top
plates. Bridging halfway up the wall,
also serves as a nailer.

5. Raised hearth

IR

i

The hearth/bench iz easy to con-
struct. A 2x4 ledger strip nailed to
the studs in the fireplace wall
supports the back of the hearth. The
front and ends are really a small
wall, paneled and stained to match
the fireplace wall. Use a 1x12 for the
top, and stain to match seating and
trim.

Manufacturer’s information
Although you won't be able to
match the effect our photographer
achieved in simulating a roaring
blaze in the fireplace, information
on electric logs can be obtained by
writing to: Firelogs, Inc., Box 3127,
Commerce St., Poughkeepsie, N.Y.
12603: or Arkla Industries, Inc,
Appliance Div.,, 400 East Capitol,
Little Rock, Ark. 72203, ™
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WRAP-AROUND SEATING

curt 8"
WIDE PANELS
FROM 1/4"

PLYWOOD

1 x 2 CLEATS
THROW PILLOWS
USED AT BACK
\
I'.
A\
%
COVE MOLDING
o ; CUSHIONS,
f’éan"ﬁﬁm 4 THICK x
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2 x 2 TOP PLATES Il . —
| X 2SOLE PLATE \ / %t T o]
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) V STy
1 x 2 CLEATS
CLEATS
3/4™ OVERHANG

RAISED HEARTH

114"
N
3/4 x 1-1/2 CLEAT, -
e | e
o OVERHANG
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- | COVE
e MOLDING,
5/8 x 34"
CUT 8" WIDE 1 x 2 FRAMING , {OFTIONALY
PANELS FROM 1/4" FASTENED WITH
PLYWOOD 6d FINISHING NAILS CROSS-SECTION
LOG BIN
292 x 22/2" 2 x 4 5TUD,
ROUGH 24" O.C., FOR
OPENING \ EXTENDED WALL
DEFTH/"l L 2 x 4 HEADER
TO FIT -
- 2 x 4 BIN FRAME

1/4 x 1-1/8"
LATTICE STRIF
(4 PIECES)

1/4 x 1-1/8" LATTICE STRIP

=L 1x2CLEATS

1/4" PLYWOOD

FRAME,
7 1/2" PLYWOOD SHEATHING
"~ 24" 0.C. NOTCH FOR CLEATS

2

EXISTING WALL—=
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CATALYTIC CONVERTER AND EGR
(Continued from page 83)

sary only when the outside body is
distorted.

Distortion (bugle )oeccurs because
excessive heat builds up in the
converter—not the converter's fault.

Excessive heat is caused by a
carburetor, ignition or air pump
problem that permits unburned fuel
to enter the converter where it
ignites. If a damaged converter is
replaced without correcting the
problem, the new converter is going
to fail prematurely.

If a pellet converter's bottom cov-
er is ripped or dented, you shouldn't
have to replace the whole converter,
only the bottom cover (see Section
5, Car Care Guide, PM May, 1978).

Replacing pellets is dome with a
vacuum pump and vibrator—two
tools that have the same part num-
ber (J-25077). They can be ordered
from Kent-Moore Tool Div., 1501
South Jackson St., Jackson, Mich.
49203 and cost about $350.

To replace pellets, a threaded or
pressed-in plug is removed from the
base of the converter. The vacuum
pump is attached to suck pellets out
and the vibrator, possessing a can
of fresh pellets, is attached to pump
the new pellets in.

Wheo's got what

Although there are only two main
types of catalytic converters, there
are some interesting wariations.
These variations have occurred in
California and signal trends that
will probably become nationwide.

American Motors and General
Motors cars built for California in
1977-78 use pellet converters as the
main instrument, but they also pos-
sess monolithic warm-up convert-
ers, Chryslers and Fords have mono-
lithic warm-up converters in com-
bination with the main monolithic
converters,

A warmup converter's small size
and closeness to the engine cause it
to react more rapidly than a main
converter to incoming gases. It con-
verts exhaust gases into nonpollut-
ing agents when the engine starts,

Generally, a six-cylinder engine
has one warm-up converter between
the exhaust manifold and main con-
verter. An eight-cylinder engine has
two warm-up converters, one serv-
ing each bank of cylinders.

Replacing a used-up warm-up
converter i3 as simple as replacing
the main converter. Remove the
front exhaust pipe at the exhaust
manifold and at the pellet converter
joint. The warm-up converter is
integral with the front exhaust
pipe.

The second generation

In 1978 GM and Ford introduced
a so-called “Phase Two™ catalyst
emission control system on some
models for use in California. They
are the Chevrolet Monza, Oldsmo-
bile Starfire, Pontiac Sunbird, Ford
Pinto and Mercury Bobeat with
standard engines. Mercedes, Saab
and Volvo use a similar system.

This system looks promising as
the nationwide catalytic unit for the
19808, It controls oxides of nitro-
gen, as well as hydrocarbons and
carbon monoxide (hence it is most-
often referred to as a three-way
catalytic converter).

It reduces dependence on EGR
systems and ignition-spark retard-
ing to meet oxides-of-nitrogen stan-
dards.

One of the catalyst coatings in a
three-way system is rhodiom, which
controls oxides of nitrogen by sepa-
rating this polluting agent into
harmless nitrogen and oxygen. Un-
fortunately, rhodium is scarcer and
more expensive than platinum and
palladium.

The heart of the phase-two sys-
tem is an electronie-fuel econtrol
unit, which receives voltage signals
from an oxygen sensor in the
exhaust systern. The sensor tells the
control unit if the fuel mixture is
too rich or lean. The unit makes the
necessary correction at the carbure-
tor. Accurate air/fuel ratio is criti-
cal to operation of the system (see
the first application of the three-
way aystem in Dwiving the Lambda
Sond Volvo, page 57, July 1977).

The oxygen sensor should be re-
placed every 15,000 miles. Other-
wise, servicing procedures for the
phase-two converter are the same as
for other pellet converters.

Beating an old horse

By now everyone should know
they shouldn't use leaded gasoline
in a car that has a catalytic convert-
er except in an emergency. Using a
few gallons of leaded gasoline is
acceptable to get a car to a gas
station that has unleaded fuel.

Constant use of leaded gas will
leave combustion deposits, mainly
lead, in the converter, producing the
same results as a blocked exhaust
system—Ilack of power and limited
top speed even at wide open throttle.
According to Ford, rust that gets
inside a converter from a rusting
exhaust manifold will do the same
thing.

EGR: The way it works

EGR systems from car to car work
pretty much the same. Technically,
the system is called PEGR (propor-

{Please turn to page 106)
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K(i)ll wasps
and hornets
in their nests
from...

nents of a typical system—EGR valve, coolant tempe
ature switeh, connecting hose—may be tested as follow:

Caution: The engine has to be at normal operatin
temperature and the EGR valve may be hot. Be carefi
not to burn your fingers. You may wish to wear glove

1. With the engine idling, hold your fingers again:
the bottom (diaphragm) of the valve. You may feel
slight vibration—normal in six- and eight-cylinde
engines,

2. Accelerate the engine, The diaphragm shoul
open (move upward).

3. Return the engine to idle. The diaphragm shoul
close (move downward),

Note: If the installation prohibits your being able 1
place your fingers on the diaphragm, watch the EG
valve stem instead, It should move as the engine |
accelerated rapidly and is allowed to return to idle, |

4, If the diaphragm (valve stem) doesn’'t move, pu
the vacuum hose off the valve. Hold your finger ove
the end, Accelerate the engine to a speed equivalent {
2000 rpm. You should feel a strong pull. If not, remow
the hose and check it for a restriction or cracks.

5. If vacuum is present, remove the EGR valve f(
cleaning (see Car Care (Guide, Section 2, PM May, TB|
Or replace the valve. '

Note: EGR valves are different from engine 1
engine of the same make. Be sure to get the right one.|

6. If you are experiencing a driving problem whe
the engine is cold, and the EGR wvalve and hose te:
satisfactorily, test the coolant-temperature switcl
With the engine cold, see if vacuum is present at tk
EGR valve by feeling for suction (Step 4.) If it
present (it shouldn't be), replace the switch u=uall
found at thermostat housing or coolant passag

CATALYTIC CONVERTER AND EGR

{Cantinued fram page 104)

tional exhaust gas recirculation), because the design
provides exhaust gas recirculation at a rate propor-
tional to engine load.

No exhaust gas recirculation iz provided at idle,
because none iz needed since combustion temperatures
are low enough to restrict oxides of nitrogen forma-
tion. As acceleration is applied and the car reaches
cruising speed, more EGR is provided as needed.

The job of metering exhaust gases to the air-fuel
charge falls to the EGR control valve. The EGR valve,
in turn, is controlled by vacuum.

In a typical engine, the vacuum signal is proportion-
al to engine air flow (or load) and is provided by a
port in the carburetor venturi. The vacuum signal is
applied to a vacuum amplifier, which modulates vacuum
in such a manner that output from the amplifier is nor-
mally 10 times the magnitude of the input vacuum sig-
nal. The amplified signal actuates the EGR valve,

There are other key parts to an EGR system besides
the EGR valve—the coolant temperature switch and
valve. These eliminate EGR when the engine is cold to
provide stable engine operation during warm-up.

Cars for sale in states other than California may
alzo have an EGR delay solenoid and timer that keep the
EGR zystem nonfunctional for about 30 seconds after
engine starting, regardless of temperature, to improve
start-up performance.

Testing the EGR

If a part of the EGR system malfunctions, engine
hesitation and/or poor idling result, The main compo-
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...12 ft. away!

Raid Wasp & Hornet Killer has a long-
distance spray-nozzle to keep you at
a good distance. You spray it
directly on the nest. It kills on
contact and saturates the nest
to kill late-coming or returning
insects. Use it once and the
job is done.

x
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Specific service problems

B One reason for poor idling and
hesitation for Ford engines can be a
burned-out EGR apacer between the
carburetor and intake manifold.
This would allow a constant flow of
exhaust gases into the intake mani-
fold. Replace the spacer, and the
upper and lower gaskets,

B Some AMC four-cyvlinder engines
use a stainless steel restrictor plate
between the EGR valve and intake
manifold. The plate and the two
gasketa that sandwich it are cali-
brated for a particular engine-
exhaust system combination and
should not be altered or replaced
with any other type of restrictor
plate. There is an identification
number or letter on every plate. Be
sure the new part has the same
number or letter as the old part.

B Two field fixes have been ini-
tiated by Chrysler to resolve accel-
eration szag, low and intermediate
speed surging, and stalling during

warm-up of 1975-T7 225-cu.-in.
engines with one-barrel carbure-
tors, The primary repair calls for

revamping the coolant temperature
switch system, Refer your dealer to
service bulletins 25-05-77 (2/21/77)
and 25-06-T7 (4/4/77).

A troubling report

The Environmental Protection
Agency report referred to above
emphasizes that emission controls
are only as effective as we allow

them to be. Analyzing the first
substantial amount of emissions
data from in-use wvehicles showed

that about 60 percent of 1975 mod-
els had emissions above 1975 Feder-
al Standards at low mileage, The
1976 wvehicles also showed a high
failure rate. Reasons given are:

B Misadjustment of basic engine
settings, particularly idle speed, ig-
nition timing and choke,

W “Willful or inadvertent” dizsable-
ment of a component or system.
Examples include plugged, discon-
nected or rerouted vacuum lines:
“carefuly damaged” EGR valves;
broken or missing idle mixture lim-
iter caps.

B Defective components, including
leaking vacuum diaphragms, faulty
coolant temperature-sensing vacu-
um switches and timers, broken EGR
back-pressure transducers,

B Inadequate maintenance (dirty air
cleaners, worn-out plugs).

B Using nonspecified parts. Re-
placement components should match
the particular engine and emission
control system combination. As an
example, replace resistor-type spark-
plugs with the same type, instead of
using nonresistor plugs. MM
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Gumout Degreaser removes grease
and dirt from engine surfaces. 5o the
engine runs cooler

It will do the same for other

machinery, such as power Mmowers,
outboard motors and farm and
gardening equipment. It will remove

grease and oil from concrete
floors, too

Clean it & cool it with Gumout
Degreaser

PENNZOIL COMPANY

GUMOUT DIVISION » CLEVELAND, OHID 44104
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CULT CARS

PONTIAC

A 1966 GTO was a rockel to the moon; "64
io "7T1 models, especially convertibles, are
now hunted down by muscle-car buffs.

T-Bird has taken since. Most people
who own a two-seater know it's
worth $4000 to $12,000, depending
on the model and its condition, but
there’'s still a chance to get one that
needs work at a reasonable price.
California is full of gorgeous 'Birds;
East Coast cars tend toward the
rusted hulk category. The four-seal
"Square Birds" of '58-'60 are a good
second choice and can still be found
for under $3000.

The '55 Chevy, don't ask me why,
has become a wvery “in" piece of
iron. Maybe it's just the same kind of
'50s nostalgia that makes Fonzie and
Sha-Na-Na so popular. Convertibles,
two-door coupes, and the futuristic
Momad wagons are the best invest-
ments. A '57 model is a good second
choice, but "565 seem to be definite-
ly out-to-lunch. You could get V8s in
Chevy's long before they became
available in the Corvette, and in '57
GM went power mad with dual four-
barrels, fuel injection, and 10.5:1
compression ratios optional on av-
erything from the 'Vette to the
Momad wagon!

The Corvair, Ralph MNader's fa-
vorite target, has a huge following,
with large clubs full of true believers
willing to help like-minded owners
find parts and service. The hot tick-
ets here are any convertible, the
turbocharged Monza Spyder mod-
els, and the rare, modified Fitch
Sprint coupes. But any Corvair can
be as much fun to drive as it is to be
seen in . . . at least until you turn on
the defrosters and start spraying the
inside of the windshield with motor
oil! Look, nobody's perfect.

Studebaker Avantis have a lot
going for them, including rarity,
arresting styling by famed designer
Raymond Loewy, no-rust fiberglass
bodies, and seats for four adults.

| Parts are relatively easy to come by
| through various clubs and from the

firm that still builds the Avanti Il in
part of the old Studebaker plant in
South Bend, Ind. Less than 6000
Avantis were built in '62 and '63. The
supercharged R2 and R3 engines are
most coveted, but service for their
Paxton blowers may be hard to

obtain. Studebaker's Hawk GT is a
good second choice at about half an
Avanti's cost of $3500 to $7500.

Pontiac GTOs are a reminder of
the days when “‘muscle cars" still
had some muscle. GTOs were the
first of Detroit's big-engine-in-a-
small-car school of design. If you
still like to use greasy kid stuff in
your hair and to burn rubber, get a
'64 to '7T1 GTO, preferably a converti-
ble with the 360-hp Tri-Power (three
carburetor) engine.

Early Corvettes are sliding into
the high-priced collector category.
The six-cylinder '53-'55 roadsters
are already out of sight. | always liked
the rounded-off styling of the "56 and
‘57 models. The "63 Stingray coupe,
with its split rear window, is a nice
car to own. If you can't get one of
those, find one of the real stormers
of the mid-'60s that put out over 400
hp from 396 or 427 cu. in. Today's
'Vettes are only pale imitations of
what Chevy fans used to call “Amer-
ica’s only true sports car.”

Shelby Cobra owners will dispute
that last remark. Just over 1000 of
these lightweight aluminum road-
sters were built in England from 1962
to '67, then shipped to California
where ex-racer Carroll Shelby shoe-
horned the latest Ford V8s into them.
The 289-cu.-in. model weighed only
2050 pounds, had a 271-hp engine,
and went fast enough to beat Ferrari
for the 1965 World Manufacturer's
Championship. The 427-cu.-in. ver-
sion used a 490-hp NASCAR engine
and went even faster. Today, Cobras
are collectors’ items in the $15,000-
$30,000 bracket.

Early Chrysler 3008 are stormers
from another school—a big engine
in a big car. The 1855 A through '61
G models used 340 to 380-hp ver-
sions of the Chrysler hemi engine
with dual four-barrel carburetors.
About 1300 a year were built, and
they made a big splash in AAA and
early NASCAR racing (when Day-
tona was literally “on the beach").

The Volvo 1B00ES was a hand-
some “'sports-wagon” version of Vol-
vo's pinheaded P1800 sports coupe.
The teensy roof of the coupe was
extended straight back to form a
striking mini station wagon with the
world's first all-glass hatch. It was a
true multipurpose car that could



speed a romantic couple along un-
dulating country roads at 100 mph,
carry the wife and kids to a picnic,
or haul around camping gear and
lumber. Introduced in 1972, it was
discontinued in '73 when 5-mph
bumpers could not be grafted onto
its lovely exterior. Only 8000 were
uilt, and clean cars now demand
5000 to $7500.

ult cars in the making

Honda Accord is in such demand
ight now that buyers are waiting
onths for delivery, and some deal-
rs are charging up to $1000 over
ist price. Why? The Accord offers a
ombination of styling, convenience,
andling, comfort, and reliability in a
ackage that's fun to drive all day
ong. Owners rave about them—
ncluding NASCAR stars David Pear-
on, Darel Dieringer and the Wood
rothers—and it's hard to find an
unhappy Accord owner. They dis-
play all the waving, tooting, and
light-blinking symptoms of a car cult.
Whether this will continue once the
ficcord is available in good supply
remains to be seen.

Datsun Z cars, whan first intro-
duced in 1970 as the 2402, went
through much the same syndrome as
joday's Accord—long waiting lists
and selling prices above list price.
Today's cars have slightly bigger
pngines, slightly less performance,
but a still loyal following. Resale
rices on used 240, 260 and 2802
ars remain high, despite a new
model that is supposed to be intro-
uced early next year. So pick a
rice from $1500 to $9400 and buy a
aw or used Z car.

A Porsche, any Porsche, is a cult
ar for several reasons. Tha first is
Eﬂffﬂrmﬂﬁﬂﬁ. and most Porsches
ave that in spades. The second is
style, which is not quite the same
thing as styling. Some Porsche mod-
pls look just dreadful, but all of them
have a certain flair, class, panache.
The third reason is that Porsches
have inspired a very real cult—a
following of fanatical owners and
fans—and this in turn assures that
most Porsches will always have a
good resale value. Nice models to
pown are the Speedster roadsters of
the '50s (which look like upside
down teacups but are now worth
over $7000) or the similar but less
costly 356 convertibles. Three cur-
rent models of historical significance
are the $34,000 Turbo (fastest road-
going Porsche ever built), the
$18,000 911 SC (probably the last of
the air-cooled Porsches), and the
526,000 928 (first of a new genera-
tion of water-cooled V8s).

Buick Regal Sport Coupe with its

(Please lurn to page 110)
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When you want to tackle a caulking, sealing, coating or adhesive job
and be done with it—grab a selection of Dow Corning home maintenance
products. You can't do better.

Dow Corning Silicone Rubber Paintable Sealant is a flexible,
paintable sealant that seals up energy-robbing cracks and crevices around
doors and windows.

Dow Corning Silicone Rubber Coating is tough, flexible, long-
lasting protection you brush on to prevent water leaks around chimneys,
vents, and flashings. Versatile, too. Use it almost anywhere.

Dow Corning Urethane Bond is for gluing jobs you want to do
only once. Strong as epoxy, but much easier to use.

Dow Corning Silicone Rubber Bathtub Caulk provides a per-
manently flexible, tight, waterproof seal around tub, shower, or sink.

See your local home center or hardware store for Dow Corning home

maintenance products. Do it right. Now. DOWCOHIVING
oo caniones |

Dow Comning Corporation, Dept. B-8567,
Midland, Michigan 48640).
Cost-cutting silicone products from Dow Corning. | s
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Drill Your

Own Water Well

50..100...200 Feet Deep.
SAVE HUNDREDS OF DO LARS!

You can tap the vast supply of good, clean,
pure water beneath the surface of your property
and have all the water you need!

Invented over 15 vears ago, the Hydra-Drill
has been used by thousands of people all over
the world to drill water wells for home and
garden. It can also be uvsed to drill horizontally
into hillsides to form free-flowing springs. Amaz-
ingly it is almost as easy and inexpensive to op-
erate as a power lawn mower.

If you want to know more about this wonder-
ful way to drill your own water well and have a
lifetime supply of water for just pennies per day,
then do yourself a favor. Write or call for FREE
fully-illustrated information including the book-
let HOW TO DRILL YOUR OWN WELL. The
information package will be rushed to you by
return First Class mail.

Deeprock Mig. Co., Opelika, Alabama 36801
Phone Toll-Free
(800) 821-2270
EE — O — (Ext. 522CC)
CLIP COUPON AND MAIL TODAY!

Deeprock Mfg. Co. Dept. PM78
Opelika, Alabama 36801

Pleasz mail your free information kit immediately. 1
understand there i no obligation.
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Making a Conciete
Flower Pot! ...and

SO CAN YOul

Make and sell your own
Ornamental Concrefe items. = j
Rush 5500 for Book | / \
about Aluminum Molds y
with prices and production trade secrets

NOW AS HWER BEFORE,
__SHOW THEM YOU SERVED.

- .
PRESTIGE RINGS you'll be prowd to wear. Combine your
present atfilistion or profession with a lifetime armed

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

Send $5.00
Teday To o

P. 0. BOX A99 - HICKORY, N. C. 28801

DO-IT-YOURSELFERS!

Let Kester solder aid you in your home fepairs
of habbigs - A radio, TV, model frain, jewelry,
plombing, elc. Save money — repair it yoursell
Send sell-addressed siamped envelope (o Kesler
tor a FREE Copy of “"Soldering Simpliled™.

4201 Wrightwood Ave.
KESTER SOLDER / “chicio. it s

"',1 Prmt For Profit

ts. Stationery, Enve Ailw=
Er r.. labels, tickets, . L. eards
SRROUNcements, Freeting, sympathy
prayer cands, Lags, el W PPy

Dws 3 Privting Qusiness,

We supply everything direct [roim
factory only. Easily followed mabes
Also raised printing Hie engraving
Have homes _Add Lo income . Seml

servicg memento. Heavy, man-sized in 10-K gold. Amer-
ica's largest selection of military rings, over 1000 com-
binations, all services, all wars. Prompt delivery.
Master Charge, Visa-BankAm, American Express. Money-
back [I.I.ll'ﬂ'IL
Send for FREE full
ROYAL MILITAHY%E:‘Y

Box ¥-KAT, Apache Juncilon, Arizons 85220

ANYONE CAN SOLDER WITH— @

e for catabog, LELSEY PRESSES
TE8-B0 Meriden, Conn. 8480

™FIREPLACE OWNERS:
“How to Burn Wood

& Fight Rising Fuel Bills"
g « [ there an energy cnsis? What
g, AL you can do about it

\ e aY¥es_ it pays o burn wood
@ = Wood Sloves vs. Fireplace
A Healers: What's the best?
kf 1 = The Hottest Allermale Ener-

| “ gy Product ol the Year
= Plus new Fireplace Heat
iﬂﬂ]rlit and important product data.

Wr:te for your FREE COPY

Thermograte Enterprises, Inc. Dept. M-T8
2785 N. Fairview/5t. Paul MN 55113

_

CULT CARS

{Conlinuved lrom page 109)

optional turbocharged V6 engine
marks Buick's transformation from a
maker of plush but dull doctors’ cars
to GM's performance division of the
'70s, just as the B8 did for Oldsmo-
bile in the '50s and the GTO did for
Pontiac in the '60s. The turbomotor
will be the on'y way for performance
cars of the future to meet ever
tougher pollution and fuel economy
laws. Others will follow, but Buick
has the first mass-produced turbo
this year. It combines the power of a
modern-day V8 (165 hp) with the fuel
economy of a Six. But this is only the
tip of the iceberg; Buick is develop-
ing an extensive line of hot-rod
pieces for the V6 that can boost
power to over 300 hp!

Firebird Trans-Am and Camaro
Z/28 are the only survivors of the
'60s muscle-car era. Today, Pon-
tiac's 400-cube Trans-Am goes and
handles better than Chevy's 350-
cube Z/28. Next year we'll see a
special 10th Anniversary Trans-Am
that will be the only '79 Pontiac with
the 400-inch engine. Nice older mod-
els to shop for are the '68-'74 Trans-
Ams and the '68-'71 Z/28s, which
were real powerhouses.

EMW, any EMW, mixes the mys-
tigue of a Porsche with the practical-
ity and quality of a Mercedes.
Cheaper than the former and faster
than the latter, they are great fun to
drive. Our Auto Editor once accom-
panied a young lady fto inspect a
used BMW. Her reason for wanting
one? "“I'm going out to California,
and you just have to drive a BMW
there!" If that's not a working defini-
tion of a cult car, I'll hock my
Honda! ™

DID WE MISS YOUR CAR?

Some of the better-known cult cars are de-
tailed in the accompanying arlicle. Here is
a list of some more cull cars—margues
whose owners will be hopping mad if we
averlooked them:

B Alta Romeo (any Alfa)

B Austin-Healey (100 and 3000)
Buick Riviera ('49, "63-'64)
Ford Skyliner ('57-'59 re-
tractable hardiop)

Hudson Hornal ("51-'54)
Jaguar XK-120 ("48-"53)

Lancia (any Lancia)

Lincoln Continental ("56-

'ST, '61-'64 4-door convertibla)
Lotus (any Lotus)

Mazda RX-T

Mercedes Benz 300 SL

Morgan (any Morgan)

Renault RS (“LeCar”)

Shelby Mustang ('65-70)

W Subaru 4WD (wagon and BRAT)
B Vega (Cosworth engine only)

Let’'s see, does that do it? Well, we'll cer-
tainly hear from fans of TVRs, 1s0s, any cars
with gull-wing doors, and . . ., —W.H.
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PART-TIME JOBS
WITH FULL-TIME PRIDE.

Serving 16 hours a month, and two full weeks a year in the Army Reserve can earn you a
good extra income.

[t can earn you an extra good feeling, too. Pride. Because, as an Army Reservist, you'll be
working to better your country and community, as well as yourself.

And we have hundreds of jobs to choose from, in many fields. Qualify, and you can learn
medical technology, surveying, or automotive mechanics, just to name a few.

You'll have to spend some months of full-time duty away from home. First, eight weeks
at basic training. Then, an average of two to four months at an Army school to learn your skill.

But you'll find it’s time well spent. Because, when you come home, you’ll have not only a
part-time job with full-time pride, but a skill you can use in civilian life, too. For more
information, send the attached postcard or call 800-431-1234 toll free. In NY call 800-243-6370.

THE ARMY RESERVE PART OF WHAT YOU EARN IS PRIDE.




Planter for your mailbox | [ 7= =F

ven when you don't get a letter,
this mailbox and planter combi-
nation can make you smile. It's built
from Kopper's Wolmanized lumber
which resists damage from insects
and rot. Called, “Outdoor Wood," it

rUex

medicated
Queeze powde!

r'UEx

medic: !!f'i
Spray puw

far
JOCK ITCH
Tinag erin=il
OuCEELIVE
Py s ation
JI:h!‘ﬂ

is pressure-treated with non-leaching, i fisant A
preserving salts and will not affect R 1 112" =] g
plantings, 4x4s8 are readily available USE Bd FINISHING NAILS
at many lumber supply yards, but 1- TONSERRS S ML N
in. stock is more difficult to obtain— s
vou may have to treat vour own ATTACH PLANTER 4 PLACES

shelves and planter by soaking pieces TN R P ORD B TPE:.E]HM
in wood preservative, y  SCREWS
Use Bd finishing nails and resor- !I D

cinol glue to assemble. Galvanized
hardware will prevent rust stains,
Don't forget to provide a laver of
gravel ingide the planter—and a few
drainage holes along its bottom edge
to prevent your flowers or greenery
from being drowned in a heavy rain.
Periods of sunny, dry weather will

1344 = 3112
u3 'I.|"2 NOTCHES

" CARRIAGE BOLT,

WASHER, NUT |
MAI:HINE BOLT, (7 PLACES)
MATERIALS LIST—MAILBOX-PLANTER it
Part Quantity Size and description (uss)
A, 2 pes. W oxBox 14 [pllﬂtar sida) {2 PLACES)
B. 2 pes. % x 5% x 515" (planter end)
C. 1 pe. 1% x 4% = 814" (planter botiom) ?’E]TEEQ_SDTH:*;E;.EE?;E&T
B. 1 pe. % u8b5 x 15 (planter shelf) LINE, MM, 30" H
E. 1 pe 4% x 5% x 18" er to suit mailbox,
(mailbox shelf)
F. 1 pe. 3% x3Y;x 37" (arm)
ﬁ : pe ;j-';j' 3;';3{5"3;,“":“? i require you to give your plants a wa-
" a0kt meskine balty e tering once a day. Before building the
2 14-20 x 5 maching bolts planter mailbox, check with your
E :ﬁ,-’::;,::f,’“""’ postmaster to make certain it's ac-
4 1420 nuts ceptable locally, ™
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RELIEVES
JOGK ITGH

Chafing, Rash and Other
Annuylng Groin Irritations.

Itching? Chafing? Rash? Get fast relief
with Cruex, the leading Jock lich product
in America. Cruex soothes. Relieves.
And it's medicated to fight the causes of
Jock ltch. Use Cruex aerosol or squeeze
powder for easiest application, or new
formula Cruex cream for more concen-
trated medication. Get Cruex. There's
nothing like it for Jock ltch.

Pharmacratt Consumer Products (o 1978 & Peswal! Corporalion




Radial-Matics will make what-
ever you put them on ride so
smooth, you'll hardly know she's
moving. In fact, it's the besi-
riding shock Monroe's ever built.
Y'see, Radial-Matics combine—
for the first time—five proven
ride improvement features all in
one shock.

Speaking of the law, here's
our unbroken pledge.

Buy a set of four Radial-Matics.
If in sixty days you don't agree
Radial-Matics give you the best
ride ever, Monroe will replace

them at no charge with any
comparably priced shock.

So when it's time for new
shocks, pull 'er over at your
Monroe dealer. Get

a set of Radial-
Matics. And Gb‘
from then on, ’
please, = .
take ‘er w O%*"
easy.

/“ .

Monroe Auto Equipment

A Tenneco Company



EPM PLAN OF THE MONTH

PMs SMALL CATAMARAN: DESIGNED FOR THE HOME SHOP

To ease construction, hulls are identical. No special or involved jigs are neces-
sary for buillding. Hulls, other parts, separate easily without tools.

Innovative hull shape on
PM's Family Cat eliminates
leeboards without
sacrificing handling ease.

e call our new 1414-ft, cata-

maran the “Family Cat" be-
cause it is designed to give the
family sailor low-cost catamaran
fun.

The Family Cat has enough pay-
load s0 a family of four can go
aailing without loading the hoat
down to the gunwales. A low-
center-of-effort sail rig provides
good catamaran performance with
leas tendency to tip up on one hull.
The ready-to-sail cost of under 3350
will fit most family budgets.

In 1974, Stevenson Projects pro-
duced its first low-cost catamaran
and the reaction was enthusiastic,
More than 30,000 sets of plans
were sold, which made it just

about the most popular home-built
catamaran we know of. By request
of the editors of Popular Mechan-
ics, the designer analyzed and put
to use several years of builder
feedback, The result is a combina-
tion of the hest features of the old
Cat with the improvements that
have been developed through ac-
tual sailing experience in all sorts
of conditions from coast to coast,

For the new wversion, we've in-
creased the payload to over 1000
pounds; made & roomier, solid
bridge deck with lockable storage
space; and raised the crosshars for
dry sailing in rough seas or under
rugged surfing conditions.

By loosening eight nuts, the Cat
can be dizsassembled for easy
transportation without a special
boat trailer. Kick-up rudders can
be instantly locked up or down
from the cockpit for easy beach
launching. Simple disassembly

F\f,_

means the Cat can be stored com-
pactly during the off-season,

For the new Cat, we've in-
creased boom travel, simplified the
rig, and made the easy-to-assemble
sail even more rugged. The new
four-sided, asymmetrical hulls pro-
vide dynamiec lift to reduce wetted
surface when underway and to
help’ prevent pitch-poling. The ver-
tical inboard sides provide leeway
resistance without hard-to-handle
leeboards. No special tools, jigs,
marine hardware or special-order
lumber are needed to build the
Family Cat. Simple hand tools do
the job. To order plans, see below,

HOW TO ORDER PLANS

To order & complele sel of plans lor building
tha PM Family Cat, send check or monay or-
der for 35 o PM Family Cat, Stevenson Proj-
ects, Box 584, Del Mar, Calil., 92014, Allow
two to three weeks for third class mail; add 75
cents for laster first class.
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BUILD A BOOSTER AMP FOR BIG SOUND FREOM SMALL RADIOS Continuad from paoe 95)

schematiec at the right, or get the
complete kit, including printed-cir-
cuit board. Power can be anvthing
from 4 to 12 volts. With one 9-v. bat-
tery, the amp will drive a large (and
relatively inefficient) acoustic-sus-
pension speaker system with good
volume, But a 12-v.—eight dry cells—
supply will give higher undistorted
volume,

The only tricky part is getting
inte your radio. You can simply
plug into the radio's earphone out-
put, but that won't give vou the best
sound and it will tie you to the
radio’s volume control. It will be much
better for vou to take your input from
across the radio’s wvolume econtrol
potentiometer.

In many radios, there's room
enough in the case for an extra
jack—use the open-circuit type (Ra-
dio Shack 274-297 or 274-251) and
wire its terminals to the opposite
asides (outer terminals) of the ra-
dio’s volume-control pot. Otherwise
yvou'll have to replace the sarphone
jack with an open-circuit jack and
make sure you reconnect the radio's
speaker so that it's not cut out by
the jack.

Two tyvpes of AM/FM portables
I've used successfully with the boos-
ter amp are Radio Shack models 12-
666 and 12-662. The pocket-size 12-
662 is shown in the picture on page 95.

Shielded cable between radio and
amplifier is a good idea, though not
always necessary. The speakers
driven can be up to 16 ochms impe-
dance; I've been quite satisfied with
the quality and volume obtained
driving two B8-ochm Poly-Planars
connected in series,

The efficiency of the hooster amp
is at & maximum when it is driving
a 16-ohm load, and you can overheat
the IC by using too great a supply
voltage with a low-impedance speak-
ar—Ilimit supply to 9 volts with an 8-
ohm apeaker, 8 volts with a 4-ohm
speaker. Take care not to short the
output leads together with power
on: this can ruin the chip in
seconds.

The amplifier is available as a
complete kit including a drilled,
etched and labeled printed-circuit
board, all components, box, battery
case, shielded cable—everything but
batteries—for $12.95 postpaid from
Circuit Craft, Inc., 10 Idell Rd.,
Valley Stream, N.Y. 11580. Poly-
Planar P-40 loudspeakers are avail-
able from the same source for
$14.95 each postpaid (these are bare
foam speakers without the grille
cloth or frame shown on page
95). P
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In schematic at left,
note polarities shown
for electrolytic capaci-
tors. Diagram above
shows pin locations
on IC package.

Stain over paint?

Now you can give your home the beauty of Olympic Stain, no matter
how many fimes you've painted it before.
Olympic Acrylic Latex Stain hides paint beautifully with soh. solid color.
It gives your home a rich mellow look, along with a tough acrylic finish that

lasts for years. Cleans up easily with soap and water, 1oo.
Olympic Latex Stain is also perfect for redoing any solid
color stain. Available in 30 colors. Just lollow easy label
directions. For more information. see the Yellow Pages for
your Dlympic dealer, or write: Olympic. 2233 112th Ave.

N.E.. Bellevue. WA 9R0D04.
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OUR CRUMBLING INTERSTATES
{Conlinwed from page 63)

concrete. “Congress raised the al-
lowable limit to 80,000 pounds and
roads just can't stand it,” says one.
“We pound, pound, pound all day
long. It's all this heavy ‘hobby-hors-
ing' that smashes roads.”

This constant, savage pounding is
wrecking bridges as well as roads—
and bridges are expensive to fix. At
present, states now want a colossal
223 billion in federal funds just to
repair bridges—in some cases, iron-
ically, to rebuild them to withstand
even heavier, more destructive
loads,

Truckers also candidly admit that
apeeding—when Smokey isn't look-
ing—compounds the problem,
Some claim they have to exceed the
limit regularly to maintain profit-
able delivery schedules. But most
don't really want to speed, and many
actually favor strict adherence to
the 55-mph limit. The AAA—Amer-
ican Automobile Assn.—is working
hard to have this limit increased to
60 mph on roads judged to be in
good condition, a move that would
benefit truckers and probably
please most motorists.

Another problem, truckers agree,
is the lack of proper weight control.
Many states have given up weight-
checking completely or radically re-
duced it. Once-costly weigh-stations
lie abandoned by the roadside. New
Jersey—perhaps the most heavily
trucked state in the country—is
reported to have spot-checked a
mere 2057 commercial vehicles in
the entire year of 1976. A few other
states did somewhat better: Virgin-
ia weighed some 600,000 trucks in
the same wvear, but Marvland—alzo
a heavily traveled state—is credited
with making only 150,666 weight
checks,

Admittedly, stopping each and ev-
ery truck that crosses a state line is
costly and time-consuming, and
many states have more pressing

financial needs, Still, diminishing
weight-control practices—despite
the liberal B80,000-pound weight

allowance permitted by Congress—
is resulting in many big rigs run-
ning overloaded, And truckers do
not like to haul overweight loada.
For their own safety and comfort,
they would much rather have load
limitation rigidly enforeed. An add-
e thorn is that states have been
issuing an average of more than
3,000:000 special permits a year for
overweight or oversize loads. Un-
derstandably, some of these are
genuinely necessary—a bridge truss
or highway girder that must be
trucked to a site can be made only

118 POPULAR MECHANICS

so small. However, a high percent-
age of these permits may be subject
to question.

Fortunately, the FHWA (Federal
Highway Administration) has al-
ready ordered a number of states to
start policing truck weights. Fail-
ure to comply with such orders
could “trigger the withholding of
federal highway funds,” as one
Washington road-building adminis-
trator warns.

Deferred maintenance

One of the biggest culprits, in-
sists Rep. Shuster, is the euphem-
ism, “deferred maintenance.,” It
simply means roads are allowed to
become ruined through neglect. “We
see where deferred maintenance got
the railroads,” he zays, “Now we're
facing the sgame thing on highways.”

The trouble is, such neglect is not
necessarily an intentional ewvil, al-
though officials do hint that in
some cases road deterioration has
been deliberately permitted in order
to produce fat new construction con-
tracts. In most cases, however, the
problem is simply that states have
not put aside the money to provide
adeguate maintenance and rebuild-
ing programs.

Road construction costs have been
spiraling upward at an alarming
rate, running to as much as §8
million per mile. A single Interstate
sign can cost as much as $50,000.
New York City's proposed Westway,
an express route skirting city con-
gestion, will cost a staggering 3120
million per mile if built as planned.

At such costs, states concentrat-
ing on the building of new roads
have not had funds available for the
proper upkeep of existing roads.
State officials argue, with some
justification, that after federal
highway planning and federal
funding have encouraged the build-
ing of superhighways through
states, that the states then get stuck
with having to maintain them.

Whatever the answer, Rep. Shus-
ter thinks it's time to bite the bullet.
“Congress must decide how good a
highway system we want and are
willing to step up and pay for.” he
says. The money, he believes, must
come from state and federal sources.

Shuster is a leading sponsor of
the 1978 Transportation Bill which
continues to hand states £7.5 billion
for new road construction, but adds
$2 billion for rebuilding bridges.
One proposal for improving road
maintenance is to levy extra user
taxes on shippers to pay for the
damage that heavy trucks allegedly
do to highway pavement. Shuster
favors this, although he recognizes
that increased shipping costs will

eventually be passed on to the public
in the form of higher prices.

An added irony is that we may
well lose money in one area through
our very success in improving effi-
ciency in another. Todav's smaller-
engined compact cars burn less gas,
which conserves fuel—but gas-tax
revenues are a primary source of
road-maintenance income. Shrink-
ing gas-tax revenues could seriously
curtail highway building and repair
programs. Deapite this possibility,
Rep. Shuster sees no need to raise the
present 4-cent gas tax before at least
1981—a hopeful sign.

Bold new highway plans

The problems of our declining
highway system will not be solved
overnight, but already there are
some intriguing, imaginative propos-
als that appear encouraging. One
plan under study is to build special
heavy-duty highway lanes reserved
exclugively for truck use. Automo-
biles—especially today's smaller,
lighter compacts—don't need such
high-strength pavement, and build-
ing one road for both trucks and
cars represents wasteful, and unnnec-
sarily costly construction. At the
game time, there would be light-
duty, inexpensive “economy lanes"
for compacts. Reduced gas-tax reve-
nues would be made up for by the
lower cost of building and maintain-
ing such light-use lanes,

Truck weights might be rolled
back to less destructive limits, with
loads spread over a greater number
of smaller, lighter vehicles. A bonus
benefit would be the creation of more
jobs for truck builders and drivers,
and the added cost of such new jobs
could be balanced out by the vast
savings in road damage. Trucks
might also be tuned for optimum
fuel-efficiency at 55 to 60 mph to
discourage speeding and make it
profitable for shippers to maintain
slower, less destructive schedules.

Whatever is done must be done
soon. According to the FHWA,
nearly one mile in every four of our
present 37,500-mile Interstate net-
work has already deteriorated to
“fair” condition or worse. Because
deterioration accelerates as it pro-
gresses, it is only a short quick step
from “fair” te “poor” and—final-
ly—"impassable.”

We know, because we drove on
many roads that even now are close
to impassable. Monev for road im-
provement iz available. After all,
highways are a $32 billion annual
business—that's the astronomical
amount of money realized from gas
and user taxes every year.

As Rep. Shuster says: The time
has come to bite the bullet. M
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He challenges the last
uncharted world.

A frontier where discov-
ery Is the greatest reward
of all.

He smokes for pleasure.

He gets It from the
blend of Turkish and
Domestic tobaccos in
Camel Filters
Do you? }

o,

SAME

Domestic Blend

B mo. "tar”, 1.2 mg. mcotine av. per cigarette, FTC Report AUG.

e T
Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health




SUPER STRIPPER

owers Paint Off

" NEW )
LOW PRICE

Patented
“Whipping Action"
does hundreds

of big and little jobs on
all surfaces—{urniture,
metals, masonry, autos,

boats—without sand
burning, scraping

or harmful chemicals!

Amazing price break lets

$=77|
N 7 J

CASE-HARDENED
STEEL. (Not

ing,
" Cheap Plastic.)

FOR %~ DRILLS

you buy

Supar Stripper lor far less than ever
befara! Only $8.95. You save 33! 35
it you buy twol Never buy expensive,

The Professional Pariner
for your Super Stripper!

dangerous paint removers again.
Works on a new principle (30

flexible carbon alloy stesl
produce up

sirokes a minute) to do tha job
chaaper, saler and last a lifetime {
Made of solid steal. High-speed

“whipping action" makes pa
scale vanish as It by magic!
SAFE TO FINE FURMNITUR
used as direcled. Leaves

smooth finish, ready for paint or
stain. No undinT needed (won't ralse
wood grain as |

qulds do).

te 75,000 stripping

=

fingars

int, rusat,

E when
a satin
Imvalunble whah sl

axire comior

NEW! SOFT GOGGLES

g &Ry power lool, Full-via-
bility lensas of high-impact plastic placed in & soft
lace-fitling Irama of vanlilaied lexible plastic—wilh
Bxife wrap-around proteciion al sides and lop, Ad-
jusiable -I““i hepdband fits sll. Featharweight, for

2 45ppd. (A $5.00 valus.)

SAVE MORE!

e Trihd U A

FULL INSTRUCTIONS AND WARRANTY INCLUDED— SATISFACTION GUARANTEED!

JOHN STURGES Dept. 55K-10

Also rush

49 Riverside Ave., Westport, CT 06880

[ 2 Strippers (coarse & fine) plus goggles only $18.40 postpaid,

Please rush........ SUPER STRIPPER(S) g $7.77 ea., plus .75 handling. Sorry, no CODs l
Order: ICOARSE for big jobs CIFINE for fumiture [JSave more! Order both L for $14.95, plus $1 postage.
SOFT GOGBLES @ $2.45 ea. ppd. |

— — — — — — —— —

@ The John Sturges House, Inc., 1978

— — — — — — e E— — — — —
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NEW PHOTO OPTICS

(Continued from page 70)

length lens, To be sure, the Vivitar
is a hefty chunk of glass (29 oz.),
and I peeled on the right side of my
neck exactly where the camera strap
pulled my T-shirt aside under the
equatorial sun. But in embarking
from the cruise ship Buceaneer into
lifeboat-size launches every day and
making numerous wade-in landings
in some fairly impressive Pacific
surf, I was quite happy to have only
one lens and one camera body to
keep dry (in a plastic bag).

“And, most important, my home
glide show won't suffer from that
constant ‘normal-lens ennui' of mid-
dle-distance figures that puts even
good friends to sleep, From now on,
I'll look at even close-to-home vaca-
tion picture opportunities with a
new perspective.”

Traveling demands telephoto ca-
pability because people are often
your most interesting subjects, and
lenses in the 90-to-135-mm range
give the most pleasing facial per-
spective in head-and-shoulders por-
traits. Greater length will give you
detaila from a distance, candid
shots that otherwise might be impos-
gible,

New gear I've tried gives extra
versatility at portrait-and-beyond
focal lengths, When you add a wide-
angle lens you have a compact travel
rig.

One piece is Samigon's Vari-Zoom
attachment. Screwed to the front of
my 100-mm lens by means of a
Series VII adapter ring, it gave me
a To-to-125-mm zoom lens. “Zoom"
may be an overstatement, because I
found it necessary to refocus after
focal-length changes, but it did let
me adjust framing without chang-
ing camera position, The Vari-Zoom
occasionally gave vignetting (dark
edges), softened edges slightly and
waa vulnerable to flare at maximum
length. But it has produced some
quite acceptable portraits, doesn’t
reduce ‘lens speed and lists at only
$75.

Vivitar's T0-to-150-mm close-fo-
cusing zoom also gives you that flexi-
bility at people lengths, with optical
performance rivaling that of a fixed
lens. At 3250 list price, it's a true
zoom that requires little or no refo-
cusing. _

What's really new about this lena
is an accessgory offered by Vivitar, a
“2X Matched Multiplier.” That's a
two-power telextender specifically
designed for this lens. It performs
better than a conventional 2X telex-
tender, giving much more sharp-
ness at the edges of the picture. Its
list price is $60. M




Precision Drawing Instru-
ment Set, Professional
Drafting Board Cuifit &
Fingerprint Tilting Drafting
Table arp included with your complete
Morth American Courses in Drafting

YOU LEARN FASTER WHEN
YOU TRAIN AT HOME!

Far “sparetime* study, thera's no
place like home! Every spare minute is
used one hundred percentl for TRAIN-
ING. No long drive to class, no DEF‘“FE
delays. no time lost “getling ready™ or
putting things away
When you train at home, your drafting
board is always ready, seconds away,
for you to take up whera you left off.
You spend only as much time as you
can spare...go as fast as you wish,
or take your time, You're & “class of
one."” There are no rigld class sched-
ules, no one to hold you back, no one
trying to “show you up.”

READ WHAT DUR MOST
SUCCESSFUL STUDENTS SAY...

We are proud of these comments sant
to us by students and graduates when
we asked them to evaluate our course.
They may or may not be typical be-
cause opportunities vary from time to
time and from one place to another.
But these comments show what can be
done by those who set 'Hulr piﬁ high
and go after what they wa

HIS DRAFTING COURSE REALLY
I"lﬂ OFF!
“ am ﬁustnthr working as a field en-
inur ¢lping to build a new plant for
llied Chemical and am putting all my
training from your school to a lot of
use,"" . Bidieman, Virginia

7295 SALARY INCREASE!

“The Course helped in my ;mmlnn
to senior estimator, wuth al iilirjl'
increasel™ Dilis Cook, Ft

COURSE BRINGS mmm
“l owe & lot of thanks to North Ameri-
can School of Drafting for helping me
get my first two clients. They were very
sed with my work” Rebert T.

v T“ #,p-_qru e,

i

s

(A home-study program i
in azsociation with Denver §

Institute of Technology) T s

Merth American School of Drafting, w—m-
4500 Campus Dr., Newport Basch, CA 92663

n at home in
with no

xperience
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spare fime
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 Get Into a Career Where the Pay Has Been GOING UP!

1977 Surve: American Institute for Design & Drafting reveals pay increases
for 12,000 ¢ @veraged 23% in 3 years! See for yourself: Check “Help

& Wanted" ads in Sunday Metropolitan newspapers. Compare draft-
mg;qbuﬁﬂrs with other careers.

: BlG DRAFTING KITS*
armmenyou reie  GOOD JOB
IN DRAFTING

MAIL THIS HANDY POSTAGE-
I'l“l wum"'mm- (1]

Cut out entire Business Reply Envelope (both
panels) along dotied lines. Fill in your name and

address below. Seal all sides (tape or paste). Mail
E;jdaRj.;t! NO POSTAGE STAMPIS N CEE-
SA [ 1

Discover if you have the ability for drafting — sand for free Apti-
tude Test plus Drafting "CAREER KIT." Drafting requires no
special drawing skill or technical ability. We make lsaming fast
and ¢asy. Everything you need supplied with course plus easy-
to-follow step-by-step lessons and personal guidance from our
instructors

Rush FREE “Drafting Career Kit" including color brochura, S-way
DRAFTING INSTRUMENT and self-scoring APTITUDE TEST. |
understand there is no cost or obligation on my par now or aver
and that no salesma= will call. Gl and VA Benefita. Dept. PBOES

¢

MHame Age
Address
City State Zip

FOLD IN HALF HERE, -‘ SEAL ALL SIDES (GLUE OR TAPE) AND MAIL

SEAL ALL SIDES (Glue or Tape) AND MAIL

. FIRST CLASS
" Permit No. 363
= Newport Beach,
= California I
=
c &
£ BUSINESS REPLY MAIL e

Mo Postage Stamp MNecessary H Mailed in the United States

CUT ALONG DOTTED LINE
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QUICK DRY
ENAMEL

Twenty-five popular col-
ofs for professional and
home needs. These
enamels produce a tough

and durable film without
heat curing or special
processing. Can be used
on wood of metal applica-
tians,

SPRAY
LACQUER
True lacquer paints that _. 0

S s o w““
L\CQUER

door use, Their high sol-
venl resistance permits
easy cleanup and restora-
tion to a factory-fresh ap-
pearance. Available in
#ight popular colors,

1o
="

W.

SPER E r.nlmll

16131 50. MAPLE AVE., GARDENA, CA. 80248
213/223-6162
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HOIST ON YOUR OWN CANARD

(Continved lrom page 57)

Chie! aesrodynamic ad-

vantages of Farner's de-
sign are a very “clean”
wing situated above air-
flow Interference from

fuselage, and a sirong
piteh-up characteristic o

resist accidental—and
even intenlional—dives
al unsafe speeds. A fully
faired, enclosed canopy
and launching/landing
wheel are oifered as op-

tional equipment.

on tracks, permitting weight-shift
for pitch/speed control. When air-
borne, doors below close for stream-
lining.

Turns are controlled by ailerons
on the main wing and also by twist-
ing the entire canard surface plus
or minus 5® (on glider's longitudi-
nal axis). Two skids—one in the nose
retractable—are for landings.
{Launch wheel is an option.)

The canard design has such
strong pitech-up characteristics that
Farner claims the 2FL cannot ex-
ceed 62 mph, resisting not only
inadvertent dives but even deliber-
ate pilot action.

The Canard-2FL will have to

meet stringent Swiss requirementas,
Chuckles Farner, "“The authorities

are a little reluctant to call it a
hang-glider so we will probably’ dlso
certify it in the sailplane category.”
It should be recognized as a hang-
glider in the United States (air
towing won't be permitted).

For transportation, the alreraft
separates into sections, the largest
15.8 feet long. Production may be
under way by the time you read
this, and a retrofit power pack
{about 12 hp, in an outside mount)
will be tried later this summer.
After that, Farner expects to pro-
duce yet another version with a hid-
den engine and folding propeller, PM

the sallplane (including trailer).

FARNER'S CANARD VS. THE STANDARDS

This is a quick look comparing manulaciurer's specifications for the Canard-2FL
with those for two of the best-performing hang-glider types (rigid and flexible) and
two roughly comparable sailplanes. There hasn't been sufficient fiying to verity 2FL
perfermance, but an independent designer informa PM that the claims appear sub-
stantially correct. “TakeoN speed" is the air (not ground) speed at which a fool-
launchad glider starls fiying before the pllot loads on, running Into & light wind.
“L/D" Is the ratio of distance forward vs. descent. “F.p.m." is feet par minute. Euro-
pean sailplane and 2FL prices are subject to the fluctuating U.S. dollar, and do not
include shipping, reportedly about $800 to the Easi Coast for the 2FL and $1200 for

Glider TakeoM Siall Mazimum Minimum Walght Price
Types Speed L/D Sink
Flexible hang 10 mph 18 mph #:1 @ 23 mph 210 L.p.m @ 18 mph 53 Ibs, § 1300
glider
Rigld hang 12mph 21 mph 12:1 @ 2T mph 170 Lp.m. @ 21 mph TO b, 3500
glider
Canard-2FL 13 mph 23 mph 31:1 @ 35 mph 95 l.p.m. @ 30 mph 25 Ibs. To2a
U8, saliplane — 2@ mph 230 @ A mph 178 Lp.m. @ 40 mph 445 Iba. 12,000
Euro. sallplana —_ 28 mph 26:1 @ ST mph 135 Lp.m. @ 49 mph 46T lba. 13,200




Do something nice
for your Chevy.

If you want to do something nice for your Chevy, do what one out of three Chevy owners do.
Take out the plugs your Chevy came with and put in a fresh set of Champions at least once a year.
Why the switch?

Well, maybe you'd like to go with a leader. (Champion is the world’s
No. 1 selling plug.) Or maybe you're impressed with the fact

that Champion wins more big races than any other plug.

Or maybe it's because you know that Champion is the spark plug
specialist, and makes a plug that's exactly right for your Chevy engine,
And by the way. We'd like to send you our new Champion

Tune-Up Guide. (Offer not available in Canada.)

It includes helpful information on maintaining vour car, plus

a maintenance log, a mileage calculator, and more. Just send
$1.00, plus your name and address to "Tune-Up,” Box 190,
Dept. M, Toledo, OH 43661.

Remember. Your Chevy might not come with Champions.
But it sure goes with them.

Champion Spark Plug Company = Teledo, Ohio 41661
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4400 A uurnplat.a line of
;ri_mmers from $19.95.

WEED EATER® Inc. a subsidiary of Emerson Electric Co.

POPULAR MECHAMNICS

NASA'S EYE IN THE SKY

f

(Conlinugd from page 80)

minutes, But even aflter that phase
was over, the KAO continued track-
ing Uranus for another hour and a
half, Elliot and his colleagues were
most interested in the fact that the
main occultation had been followed
by five brief secondary occultations
similar to the first set recorded.

Upon returning to Perth, Elliot
was met at the airport by Bob
Millis, who'd hurried there directly
from the Perth cobservatory. Elliot
was glad to learn that Millis and his
team had also recorded the unex-
pected occultations, The two men
came to a preliminary conclusion:
The occultations could have been
caused by a number of satellites in
a “swarm' around Uranus.

The Cornell University scientists
flew back to the United States, arriv-
ing on the night of March 13. The
following night, in the living room
of their home in Ithaca, N.Y., Jim
Elliot and his wife unrolled the
observational record chart, all 40
feet of it., Now Elliot saw clearly
that the two sets of secondary oceul-
tations—before and after the plane-
tary eclipse—matched exactly in
terms of time intervals. The expla-
nation jumped out at him: Uranuos
was encircled by rings!

Since then, Elliot's findings have
been corroborated by studies of
observations made on March 10 at
four different ohservatories.

The rings of Uranus aren't in the
same league with those of its neigh-
bor, Saturn. Saturn's are each al-
moat 20,000 kilometers wide while
four of those of Uranus are esti-
mated at 10 kilometers (about 6
miles) in width, and the fifth
ranges from 40 to 100 kilometers
(25 to 62 miles).

Rings of ice or ‘dust’

Their composition is still in
doubt, At firat, astronomers
thought of ice particles, but now they
say the rings may be “dust.”

The discovery of the rings tended
to overshadow other of the flight's
results—among them a determina-
tion that Uranus has a radius of
26,200 kilometers, which figures out
to be a diameter of about 32,540
miles.

Though it's operated by NASA,
the KAO is used mostly by universi-
ty scientists, foreign as well as
American. It is sent on a variety of
missions and is solidly booked for a
vear ahead.

Prior to the Uranus mission, it
figured in another dramatic discov-
ery by NASA and University of

(Please turn fo page 126)



Just about every bit
of electrical hardware
you’ll ever need...
over 1,000 pieces (&)
all orgamzed & labeled

in a heavy-duty,
bin-cabinet!
You’ll wonder how you ever did

e Snaws RN com | So o WS without it. . . truly one of the most
now 12 os T =8 important “tools” you could own!
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LOOK AT ALL YOU GET! Every type, size and style of terminal and connector you'll probably ever need! Full size ranges!

e No more “making do”™ with just any-
thing you have on hand!

» No more “drugstore quality” terminals
and connectors!

#» Mo more high prices!

e Mo more less-than-professional
repair jobs!

# No more frustrating searches for the
right piece of electrical hardware!

» No more time-consuming soldering!

o No more Saturday-morning trips to
the hardware or electrical supply store!

All high-quality, 99°% conductivity, plated copper terminals and connectors.

Meetor exceed UL, CSA, and (where appicable) OEM standards. Mot inexpen-

sive “stamped-out-tin” hardware. No “seconds” or "rejects.” All high-guality!

Truly over $100 worth of hardware alone! Check out prices yourself , . .

youll be amazed!

Unconditional 30-Day Guarantee: if you're dissatisfied inany way or for any

reason, just return your Shop(s) within 30 days for an immediate, full refund,

Mo questions asked!

Exactly what you receive: One 25-tray, polystyrene bin-cabinet (tray

dividers form 45 bins). 1,011 terminals, connaciors, and electrical accessonias,

25 preprinted, color-coded LD. labels. One FREE Specifications Chart.

®1977 DAL Industnies, inc., Eden Prairie, MM 55344

“The Blectrical Terminal & Connector Shop™ is a trademark of D ALL industries, ing

D.R.L Industries, Inc., 6864 Washington Ave. So., Eden Prairie, MN 55344

To Order — 2d-hour Phone Sarvice: Send chack, monay order,
of company purchase order for full amount. Or charge it o any one
of 5 major credit cards (see Order Coupon). Credit card buyers 5]
can also call our 24-haur, tall-ree number: B00-331-1000 (from TS
Cklahoma, call &18-664-8300 collact).

=== === JNCONDITIONAL 30-DAY GUARANTEE

Mail to and make remittance payable to:
D.R.L Industries, Inc., Dept. PM-78
8864 Washington Avenue South, Eden Prairia, MN 55344

Indicate ____Electrical Terminal & Connector Shop(s) @ $24.85
Order: ro=man? plyg £3 90 shipping and handling each.

Stanley Crimper(s) @ $2.89 plus 75¢ shipping and

How my? handling each. (Limit: one per Shop purchased.)
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I Check (+') [ Check, money order, or company purchase order
1 Method enciosed (MN residents add 4% sales tax).
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The only Four-Time Indy Champs say,
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NASA'S EYE IN THE SKY

Arizona astrophysicists. The discov-
ery was that of a huge disc of glow-
ing gas surrounding a star in tha
constellation Cygnus. This find of-
fers the intriguing possibility that
this stellar system may be in the
process of spawning planets.

Future research fiights, accord-
ing to Ames's Robert Camecron,
include infrared spectroscopy stud-
ies of the giant planets as well as
distant galaxies and nebulae.

Checking a belly temperature

An unusual assignment is sched-
uled for October, 1979, when the
Space Shuttle goes up for its second
orbital flight test. When the Shuttle
reenters the atmosphere, the KAO
will be peering at its belly from
below. The object is to obtain
infrared temperature readings of
the Shuttle's heat shield, which may
be much thicker than required.
With a thinner and lighter heat
ghield, the Shuttle will be able to
carry a heavier payload.

While the KAO continues to pro-
vide wvital service, scientists at
Ames are planning the next air-
borne observatory—a Boeing T747-
SP equipped with a powerful 3-
meter telescope. That's a diameter
of about 118 inches, larger than
many land-based instruments.

Astronomers, it seems, tend to
think big. ™

NEW GENERATION TELESCOPES

(Cantinued from page 61)

observes TV screens and readouts
to make sure the telescope is ac-
quiring the proper targets and to
keep a check on incoming data. The
telescope itself remains unattended.
Research planned includes infrared
and optical observations of very faint
astronomical objects.

Tomorrow's big ‘eye’

The principle of the multiple-
mirror ‘scope is also the basis for
the Next Generation Telescope proj-
ect underway at Kitt Peak Mational
Observatory in Arizona. Scientists
and engineers there are thinking in
terms of a really big "eye"—a tele-
scope with hundreds of small mir-
rors combining to create the equiva-
lent of a single 1000-inch mirror. This
instrument would have 5 times the
resolving power and 25 times the
light-gathering capability of the 200-
inch Hale reflector.

“It would open up an entire new
era in astronomy and provide infor-
mation critical to a broad range of
fundamental questions,” says Leo
Goldberg, director of Kitt Peak.
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Gulf introduces a motor oil good for 12 months or 15,000 mi
whichever comes first. =

New Gulfpride’ Multi-G has everything you
need in a premium grade motor oil — plus longer

drain intervals than any oil Gulf has ever pro-

duced for cars.

New Gulfpride Multi-G fights wear, rust,

corrosion, oxidation, and engine deposits. It
stays fluid whenit's cold, stays tough when

it's hot. And it does all those good things

for up to one year or 15,000 miles, under
normal driving conditions. If you've got a

brand-new car, of course, you should follow the
warranty instructions.

There's nearly a million miles of test driving
behind new Guilfpride Multi-G —in a fleet of vans
and a fleet of taxis; in stop-and-go driving and
turnpike driving.

New Gulfpride Multi-G. It's the end of the

midwinter oil change. It’s also the end of
the spring and fall oil change. Pick a nice
day,doitonce: withnew Gulfpride Multi-G.

The stop that keeps America going.




NOW! Start your own money-making

Mo doubt about it . . . as a small
engine pro, you'll be joining one of
America's fastest growing indus-
tries. You'll be able to command
hourly rates equal to any other
skilled craftsman in your area...
and that's just for labor. Pars,
engines, and accessories add even
maore 1o the profits!

46-million small engines
in service today!

Today, there are over forty-six
million small engines in service
across America. That's the official
count from the Engine Service
Assn., and néew engines are being
built at a rate of one million per
month! With Belsaw training, you
can soon have the skill and knowl-
edge 10 make top money servicing

Increased Income

“I've had about
& wears experi-
ence rr'prrrrurj:
small engines ..
but repairs were
ortly minor ., . . e
til | started the
Belsaw Course.”

Walter H. Sirick
Campbefl, California

these engines. People will seek
you out and pay you well to
service lawnmowers, tillers, edg-
ers, power rakes, garden tractors,
chain saws, mini-bikes, go-carts,
snowmobiles, generators, snow-
blowers, paint sprayers...the list
is almost endless,

No experience necessary.

You can master this profitable
trade right at home, in your spare
time, without missing a paycheck.
Lessons are fully illustrated —so
clear you can't go wrong. You'll
receive practical “hands-on™ ex-
perience with specialized tools
and equipment plus a brand-new
4 HP engine — all vours to keep!

business in SMALL ENGINE REPAIR!

Part time or full time — right at home — we help you every step of the way.

You receive tested, and
proven instructions.

We show you how (o get busi-
ness, what to charge., how to get
free advertising, where to get
supplies...all the “tricks of the
trade™. .. all the facts vou need 1o
assure success right from the start.

Discover how Belsaw training
can give you the skills you need
to increase your income in a high-
profit, recession-proof business of
your own. Just fill in and mail the

u‘rurmn below to receive full in-
formation with no obligation or
salesman ro call on you.
DO IT TODAY!
BELSAW INSTITUTE, 519K FIELD Bidg
KANSAS CITY, MISSOURI 64111

SEND FOR FREE FACTS! No Obligation and No Salesman Will Call.

r----------------'---u-qw""’q -

BELSAW INSTITUTE, 513K FIELD l.ll.llllﬂ 3

KANSAS CITY, MISSOURI 84111
kS

(] YES, please send me the FREE booklet that  “= v

E'rm full details about starting my own business in Small
ngine Repair, | understand there is no obiligation and that

Y

&

]

1

1
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1

i

1

§ 1o salesman wil call,

: Name___
BOOKLET! ' E——
Gives full i Address
details — Send [
for your copy | City
loday H

i State
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WOOD LATHE BASICS

2 Morse shank (see
drive center photo, page 98). Small
lathes usually have a No. 1 Morse
taper. Most manufacturers make
the tailstock spindle to match the
headstock so that the wvarious at-
tachments can be used at either end
of the lathe if desired.

ends for a No.

Adjustable tailstock

The tailstock is adjustable, of
course, to suit the length of the
work to be turned between centers;
the headstock is fixed. The former
can be moved along the bed and
across the bed (slightly), and ita
spindle can be projected or re-
tracted by turning the feed handle.
Any and all tailstock spindle posi-
tiona can be fixed by clamping.

Cutting tools

Bagically, there are five shapes of
chisels that vou will have to learn
about and master. All are shown on
page 99, The most important—and
probably the first one that you will
use—is the gouge, This is used for
roughing cuts, making coves and
other operations, The skew chisel is
also important because it doea the

128 POPULAR MECHANICS

(Continued from page 58)

best job of smoothing eylinders and
cutting beads, shoulders, V grooves
and the like. It is also the most
difficult chisel to master, which
means that you should first practice
with it wusing inexpensive scrap
wood,

The spear (or diamond point) is
used when its conformation matches
the shape of the work. The round-
nose chisel is also used to suit work

PULL SKEW BACK UNTIL
CUTTING STARTS

Hip

For smoothest finish, you must master the
skew. Be advised that it takes practice.

configuration. Both chisels are used
with a scraping action.

The parting tool is a double-
ground tool used for making sizing
cuts and cutoffs.

You will also need a number of
accessories—the basic ones are
shown on page 98, As wyour skills

and knowledge develop, you will
want to add other important acces-
sories to your lathe setup.

Wood lathe safety

The lathe is a safe tool to use
when you practice good shop safety
habits. The usual power-tool rules
apply—make certain tool is solidly
aflfixed to a rigid base or cabinet,
assure its being properly grounded
to avoid chance of shock, and do
wear clothes that are suitable for
workshop activities: no dangling
neckties, loose sleeves or long hairdos
that could be caught in the gpinning
workpiece.

Several safety rules that apply
especially to the lathe:

B Develop the technigque of always
spinning the work by hand before
turning on power, to check clearance,
® Keep chisels sharp for easy cut-
ting operations.

® Run all work at a safe, high
(top) speed. More often than not,
this means at speeds below 1000
rpm.

In the next installment on wood
lathes we will discuss the techniques
of spindle and faceplate turning, ™M



Four of America’s
Last Great Antique Buys!

Genuine Circa 1900 Antiques.
When they’re gone,
they’re gone forever.

--------

.....

The Old The Fancy
Schoolhouse Clock Schoolhouse
(Seyle 11) ;.’I.IIE!':]
$115.00 l..“ ell)
$125.00
The Ring Octagon The Classic
Schoolhouse Clock Double Scroll Clock
(Style 13) (Style 15)
$115.00 $115.00
We urge you to take heed. These are truly the last of the FOR FASTER SERVICE ON CREDIT CARD ORDERS
Great Old Clocks. At our low price, you may never see call (914) 248-7031 9 a.m. to 5 p.m. (E.5.T.)
these values again. Authentic circa 1900 antigue school- = _iﬂjiuflﬂﬂﬂiltjf!h_ﬂuliﬂ?i\’_ﬂ_____ o
room clocks, the kind that once ticked happily away [ Fony Exgress Systeri
in the front parlours, general stores and one-room schools "= 2086 Navajo St., Dept.PM=720 , Yorktown, N.Y. 10598
of America’s childhood. Lovingly restored and in 100% Gentlemen: Please send me the following clock(s) (state gty.):

1
|
I
The Old Schoolhouse Clock (Stvle /1) @ $115.00 |
—  The Ring Octagon Schoolhouse Clock (Sryle 13) @ $115.00 |
The Classic Double Scroll Regulator (Srvle 15)@ $115.00 |
The Fancy Schoohouse Clock (Srvle 12) @ $125.00 |
: r (add $6.00 for each insured delivery.) |
disappointment. When these clocks are gone, they're If these clocks are to be Gift orders, please attach a separate sheet of paper |
gone forever. stating the name the clock is to be registered to, and name and address for |
shipment. We will enclose a gift card at your request. On multiple orders, I
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|
running order. Each is uniqgue—yours will be numbered, :
|

|

|

I

i

® Clocks, we believe, will appreciate many times in | De sure lo specify who gets which clock.
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|
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|
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registered to your family or whomever you designate and
accompanied by a handsome Certificate of Age and
Ownership (suitable for framing). Order now, to avoid

value in the years to come. My check is enclosed for $ __{N.Y, State residents add 5% tax )

: : I prefer 1o charge my (check one)
® Cenificate of age, authenticity and ownership.

C American Express [ Bank Americard O Master Charge
NS J Account No. e Expiration Dat
® Fully re-conditioned 8-day keywind movement, brass B g
pendulum, key. Counts each hour in deep, melodic
lones.

Signaogre

Mr./Ms, A

# Finely polished and carefully restored hardwood case,
approx. 22" H, 13" W, 4%" D.

® Sturdily cartoned and shipped to you UPS insured.
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THIS
SPEAKER

IS
IMPOSSIBLE.

It would seem impossible to
squeeze accurate, full-range sound
reproduction out of a speaker only
ten inches nigh. Especially flat
response from 70 to 20 nz

But it's possible with the
Speakeriab Point One, a two-element
stereo speaker with a dome tweeter,
&' butyl-surround woofer and
12dB/octave Butterworth Crossover
network. All snuggled into an
enclosure one-tenth of a cubic foot
involume! Perfect for apartments,
extension speakers or cars

it's not the only “miniature
speaker on the market. But it's the
only one that's a $55 kit so easy ta
assempble we guarantee you can do it
or we'll finish it for you free!

Read more about the Point One
and its nine bigger brothers in our
S4-page color catalog. Send for it
today and learn how possible the
mﬂa;snble speaker is

Here s 500 sond me wour | W CAREIDG manu

Arul ||r~||.| -
Dept PM-E

s

Wchres

iy it

i Dept. PM-E, 735 M. Northlake Way,

Seattle, Washington 98103

PM LOOKS AT

HYDRAULIC RVET GUN

AKE YﬂUH O‘WH STONE!

Anyone Can Do It/

Looks Like Etnnu' Feels Like Stone!
Lasts Like Stone! Costs Less Than $50!
Save Thousands of Dollars!

I* made the stone on the fireplace shown in the

photo—all on my own , . . with ordinary mate-
rials . , . and all for less than $50—laid perman-
ently in place in my homal Looks and feals just
like real fialdstone, with differences of color
and texture—just like real stone!

| invented tha process. It's so easy, anyone can
do ! Fatenl Applied fev 17T # Daivall Weight 1877
You can vary the colors, shapes and textures
to suit yourself--to look like fisldstone, flag-
stone, granite, brick, quartz . . . even limestone!
Use indoors and out; to cover lireplace, barbe-
cue, foundation; frame window wall, make flag-
stones, cornerstonas, planters, chimney stack,
fishpond . . . accent rock gardens!

SATISFACTION GUARANTEED 100%
Send for FREE Brochure Today!
CUSTOM STONE, Fox Bay Road, Dept.J-6,
Loris, S.C. 29569. Phone: (803) 756-B175
Dealer Franchise Inguiries Invited,
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ne of the nicest things about
my job is that I get the chance
to try out new tools almost as soon
a8 they appear on the market. And
often I give products a shakedown
before they are offered to the
consumer, That was the case with
the hydraulic rivet gun shown on
this page. I apotted it at the last
annual Hardware Show and imme-
diately obtained a couple of proto-
types for testing. Though there
are a number of cold rivet tools on
the market, the use of hydraulic
action to minimize the effort re-
guired for handle sgueezing was
appealing.

My sons and I used the guns in
every application we could think
of. Two of the early models failed
when it came to ejecting the man-
drels, but several suggestions that
we offered were followed by the
manufacturer and the new version
works like a charm. Operation is
super easy whether using alumi-
num or steel rivets,

The maker offers 11 different-
size rivets plus backup plates to
give the DIYer considerable rivet-
ing versatility. To use the tool, you
simply insert the rivet mandrel in
the right-size nose bushing (two
come with the tool) and pump the
handle. The mandrel is ejected by
pressing a thumb lever.—H. W,

Manufacturer's Specifications
Hydraulic Rivet Gun
Model Na. HR-TT
Pistol-grip handle

Action .. .. hydraulic
Rivet dias. ... 1/87, §/327, 316", 1/87
PHAGE cosvsvmnnsnanissurssansssssss $39.45

Made by Parker Mfg. Co.. 148 Washington 5t.,
Box 644, Worcester, Mass. 01803,

Select the correct rivet size and then
insert its mandrel in the tool nose.

Squeeze the gun's trigger as many times
as are necessary for forming the rivet.

To eject the rivet mandrel, point the nose
down and press the release lever.




For A Sparetime or Full Time Business, There’s Good

Mgne%ln Sharpening

Here's a proven practical way to carn extra dollars in spare time—
to develop a money-making repair business of your own. Investment
is small. There's no overhead, no stock of goods to carry. No experi-
ence needed, no canvassing., You do it with the famous Foley Saw
Filer that automatically sharpens all kinds of saws—and the Modern
Lawn Mower Sharpener that precision sharpens all types of mowers,
EARN S5 to $8 An Hour Sparetime

Hundreds of people like yoursell are making /1*
cash like this—$60 to %90 a week—right now
in spare time, "My spare time sow filing busi-
ness has made me $952 these first few months
—gays K. T. Chapman. Many have built a
complete sharpening service with such wyear-
uround profits. You can, too, simply by follow-
;. ing the sure, easy Foley plan.

3

Lo

We Finance ou,
Foley will help you get :.::hisﬁ foa. Write
[ Mo obligation.

mant. No fr

inve .
mum information.

5
for mmpl'ﬂlﬂ

b =) Please send new Free booklet on CALL TOLL FREE 1-800-328-8488
i Sharpening Opportunities 24 Hour Answering Service
NAME . Er i
ADDRESS — PHOME ——ey
b oy STATE _ _np

MANUFACTURING CO.
MINNEAPDLIS, MINN.

FOLEY MFG. CO., 1027 Foley Bldg., Minneapolis, Minn, 656418

1
1
1
1
1
1
of

Successful woodworking depends on
having...

L The RIGHT TOOLS!
2, The ACCURACY built into the tool!

The Shopsmith Mark V gives you
BOTH! This complete woodworking
system provides a 10" Table Saw, 34"
Lathe, 16 1/2 " Drill Press, 12" Disec
Sander and Horizontal Boring Machine
..all in a single compact unit that re-
quires no more space than a bicycle!
The exclusive features and unigue set-

SUCCESSFUL WOODWORKING
...with a simple system!

ups provided only by the Mark V make
your woodworking projects more accu-
rate. Beginners and " pros’’ alike use the
Mark V to build furniture, make home
repairs and create lasting gifts for family
and friends. Since 1947, over 300,000
woodworkers world-wide have used
their Shopsmiths to fill their homes with
the pride of hand-crafted woodworking
projecis, Now, you can experience that
same pride with a Shopsmith Mark V...
and at a special sale price during our
SUPER SUMMER SALE!

Mail To: Shopamith, Inc., Dept. 1718

760 Center Dirive, Vandalia, Ohio 45377

L5 1 7 F 7 7 7 7 0§ |

Yes, please send me more information about the = hogemith
Mark ¥ and tell me how | can enjoy big savings during your
SUPER SUMMER SALE. | understand that | am under
ohdigation and no salesman will call om me,
Mall To; Shopamith, Inc., Diept. 1719

T80 Center Dirive, Yandalia, Ohio 45377

MName:

Address:

City:

St —______________Tip _..__j
[ ¥ ¥ & 7 ¥ 7 7 7 7 |
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F fhm"
Shoots
Yes, it's .22
Hornet caliber,
and just one of
the projects
yvou'll find in Volume 3 of The
Model Engineer (published in
1900), which we just reprinted.
Volume 7 (1902) and 8, have
several designs for steam engine
powered generators. Volume
100 (1949) has steam engines, a
home foundry, locomotives and
even  clock  bhuilding  projects.
Volume 142b (1976) has lots on
tools, including making lathe
ACCESSOTIes.

Expensive? Yes a little, but for

almost 3,000 pages of unique
information . . ..

Volume # Pages Prices
a 366 $12.50
T 416 15.00
B 620 18.00
100 B16 18.00
142b 677 13,00
All 5 2,885 $76.50
Your Satisfaction Guaranteed

L

ELL BOS-G09 E. Davis Street
AUTO BURGLAR ALARM
PROTECT YOUR VEHICLE ANDITS
Lfl'.lllll_Eﬂﬂm
gﬂ' F@W
his amazing mode ‘
switchos to install. -
Unit senses when door I
ing Interior lights. Wil
not false trigger when
ck-resistant, double-sided key switch,
IMPLE INSTALLATION-Only lools re-
wiring harmess with matching plugs 1o sim-
plity installation.
No C.0.0's Satslastion guaranboed, .:IM 81,80 far
S T e o AU o M gt
L.S... Electronics-Dept. M,
F"l.} Box 84552 « Schaumburg, 1. 601594
m:xmur SPARE OR FULL TIME
OMEN ALL AGES! I-ur-lu-u.n..
Ayl T L 1
e T T T T T

CALDW
INDUSTRIES Luling, Texns TRG48
CONTENTS AGAINST RIP-OFF
EVA-5-2 has no door
nid by monitor- e
clock draws current, Weather protected,
Quired are drill and screwdriver, -coded
Reg. Price: $39.95 Factory Direct Price: $19, 95
-_
LEARN
Pnnmﬂuu UPHOLSTERY
: 3 h-um-q R e L UL iy PP T .
rassbed b wiwn; 11| Homs inaineg teveing sil ghasss
W S R ae seil Woe TODRY toe by feee umbel

JEETy Gl hook . No sslsmen il cadl
"MOBERR UPHOLSTERY INITITUTE,
412 5. Lyos 51, Dept. TGI, Santa Ana, CA 92701

BASEMENT TOILET

Flushes up 15 existing sewer or sep-
tie tank by powerlul, sell-conialnad
pump cperaled by normal  water
pressure. No digging up floors. Gloq
resistant, easily installed. Make §
basement (nto pgama room, den
apariment with privale bath, Flnmclng available.
Writa for free literature,

SANDERS, Depl. =25 , Box 32102, Houwston, Tx 77206,
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Send for FREE brochure

and comparisons

MEGAS

SPARK

Maodel 400

End tune-up problems forever. Replaces points
& condenior, never needs adjustment,

Save money more efficien combustion st all speeds
& uncler all :oME:cm- Longer spark phag kfe.

Install it yoursslf with owr casy, detailed in-
structions. Fits 4a, 6a, Ba, domestics, imports,
rotaries. Converts CDs to I:lrnluri-u. too |

Works without frction or wear: not affected by din, ail,

moastare, of emperature extremes. Optically-contralled by
mfrared light beam, Mo adjusiment b
Lifctime warraniy, No tme lmit, 30 Day "nlunl,':l.-
back guaraniee. Made in US.A,
HERE'S HOW IT WORKS!

mm mlﬂ_— ____l T T

-F-'H:_-* | m Mqu ) uy -|

] ... -

lesr g

e [ Reverse Poiarty. | | e
T

e L

[ i ¥
M ;;u.lpﬂfn(m all others, Mainenamcefree and
mﬂiw-tnde Lifetime Warrasty = free mpair or reploce-
menil Lhe eanderd coll or crder & Mallory Vol
master erhi at our discoust price (see coupon below ).
Extremely accurate timing & consistent trigs
gering at any RPM. Rugged & reliable—no
moving parts lo wesr oul. Extended dwell
increasss coil ssturstion for longer-duration,
maors intenss spark. Eliminates misfire ; keeps
plugs eleaner. Squeszes mors miles from every
drop of fusl. Fires st 4 volts o cold wosther
wtarting is ne problem. Darlington Amplifier
for cool aparation & extra-fasl riss time.,
Megasoark payn for trelf quickly. Mo cther wysiem
delivers such increa k durstbon and cylinder-ta-
cylinder timin -rcu:l-cv..%"l i 10 1o 20 times longer
than the bewt . Meguspark works or your money back!

High performance model

MODEL 800 Dwlivrs 20% morm powei
iFmn Model 400,

MODEL 400  Stndard model sxceads
requiremants of all cars.

MODEL 300  Trigger Unit medarmizes

praviously instalied CO's.

I'.ri"l' llﬂ'lli |'|urr ‘ '.'h-rzu- 1!?1'. ':T}I:' l.lrflffl

CALL TOLL-FREE 24-hours

800-648-5311 &

IL. 500  $49 30 e = |
| — ThSmac |
|5 nmmnﬁ'ﬂ_ "

19,95 v cand mln & eapoe dair l
| A3 ‘“""" T\ oORTANT Civecu |
l ﬂﬂm_l;.r& —  mahe b evlinders l
| Nevie B, > |
| ADDRESS |
| arvisTaTE; zp |
l B cEND FREE ILLUSTRATED BROCHUR I
e

EAR CONDITIONERS

{Continwed from page 91 )

waterfall. Vary the volumes and it's
wind. Start the variation at a peak
and taper off, and it sounds like surf.

The 1200 and the Sleep Mate 500
are available from Edmund Scien-
tific, 3877 Edscorp Building, Bar-

rington, N.I. 08007. Edmund also

sells the Environments records,
Marpac'a president, Jamea K.

Buckwalter, sayvs that sleep-re-

search tests, while neither exhaus-
tive nor conclusive, “indicated that
those using the electromechanical
gound conditioner got to sleep more
quickly, slept longer, and received
about 50 percent more delta—stage
four—deep sleep than those who did
not use it."”

There's also some evidence that
white noise and environmental
sound help people generate more
alpha brain waves—but no one's sure
yet what good extra alpha does.

W.A. Anderson does other things
to vour head with sound. He's a
research physicist with Varian As-
sociates, and he has a strong inter-
est in the physiology and psycholo-
gy of perception. He's produced a
geries of “Auditory Illusions and
Experiments” records, with docu-
mentation, available from Edmund
Scientific.

Presenting different sounds to
each ear (preferably through head-
phones) sets up some surprising
illusions, Anderson's series pre-
senta these, plus musical sounds that
seemingly ascend or descend in piteh
forever—but never “get anywhere."

Making your own records

You may be interested in making
some environmental recordings of
your own, Here are some tips.

It's hard to come up with &
persistent sound that is real and
useful. Some are too interesting,
some not interesting enough. Others
lack foreground or background—
they're flat. And others are just too
hard to record; these can include
wind, heavy mechanical sounds and
gounds that set off resonance in
your recording or playback system.

One of the subtlest things Irv
Teibel has discovered is the impor-
tance of sequences—one sound fol-
lowing another. For example, at the
edge of a pond one frog will always
croak first, followed at an interval
by the response of another, This is
one reason why recordings must be
continuous, over a long apan of
time. You can't atop the tape, wait a
bit, and restart, no matter how well
yvou can mix down the two resulting
tracks—the result just doesn't
sound natural. ™



WE HAVE SEEN THE FUTURE,
ANDIT IS US.

It may not look like a spaceship.
But you can bet your gas guzzling dinosaur "
it's the vehicle of the future. It's called a Puch moped. _*_
Nowhere (on this planet anyway) are you going to find more
fun, efficiency and freedom than at your Puch dealer’s.
Moped means it has a motor and pedals. Puch means it's America’s best seller.
This year most Puchs have a new hi-torque engine. Which means more hill power
and better fuel economy. There's a new 2-speed automatic transmission. New oil
injection. And a very clever new automatic starting system.
The mopeds are coming, friends, because never before has so much fun made so
much sense.
And the moped that leads them all—last year, this year, and in the PUCH
future—is at your Puch dealer. One orbit around the block will

convince you.
PUCH. THE MAXIMUM MOPED.




YOU Can Earn Up To

An
Hour

BAR
LU or
FULLTIME

SHARPENING BUSINESS!

No Selling, No Inventory...Year Round
Cash Profits and YOU Set The Hours!

Yes, there's a lot of business waiting
for the man who can sharpen saws, planer
knives, jointer blades, wood chisels, scis-
sors, axes and other garden, shop and

7, 3

Belsaw SHARP-ALL does all these jobs
quickly with precision and al a big profit
for YOU, You can become Sharpening
Headquarters
lumber yards, factories, home workshop
hobbyists. And, you can start this Money-
Making business for less than $50.

FREE BOOK tells how to start your owin
sparetime business while you are still
working at your regular job. People bring
in their work and pay Cash—over 90c of
every dollar you take in is cash profit

for carpentérs, builders,

Does The Belsaw Pay?

YOU BET!

JOIN THESE SUCCESSFUL
SHARP-ALL OPERATORS~—

#4000 a Year

& “Think the world of my SEsEF-ALL Am niw
gromsing sbeed 14,0600 & year part vims, snd hops
be wnpand ahorily, Mow doing work fer the State
of Mew Tork, Carvier Corg, assd Genaral Motore ™
Lawrence Sievensen
E. Syracuss, New Fork j3037

Wanted to Retine

W =] had dreamed of retiring for ypears, el =es
wfruid s geil my sslaried job | had pever used
this type of spuipmant, but Uke BHAEFALL was
Fiil dhiy 06 beirn, | sharpensd M bladew my Firel
weslh — withoul adveriiaiag v &ll. Hos, fer tha
Pirwl Uime i my lifs, | ran ssy that | am contenl.™

Let Belsaw prove
YOU can do it — On our

30-DAY FREE TRIAL OFFER

You risk mething by accepting thh ofler ta ase how sssily you
can turm your spare time into ‘: CASH Profits with {::r own
Complete Sharpening Shop. Send coupon or I'H-lll stoard for
full details on sur exclusive 30-Day Fras Trial 0w

HE
e

DOur Free Book tells

FREE how to start a profit-

Farris Cormatis BOOKLET! able, lifetime homae
Wallingtes, Teras Fd0Rs Glves huit sha I‘p.‘l’liﬁn bu .“'I-.I.-,
own | how wa help you grow,
576 an kowr detalls— ;muui | how we’ll finance you.
B~ Saturdays, my big day, | ke in 0a3 o5 ELULRLTY ac '
e dips | averuge loss, bot | figurs | make  EEATRSTH W s BELSAW SHARP-ALL CO.

wtween B5 i0 B per howr | | dnd sbMmeEl mEs more,
1 am poessnily enlarging my shep, snd thank

loday. No 719K Fiald Buildi
obligation Kansas City, Mo. 64111

RUSH COUPON TODAY FOR FREE BOOK

. No salesman will call

Biiiss wnd ibelr fise eguipmeni Tor making it

b
- W, i, Wiler

Muberi, Norih Corcline BRI09

Fad ts 2uct Fia Job

W “Bought my BWanr-ALL faur yasrs ago, snd i

bias dome wveryiking (aad were) then row sxid i a!w‘w .H‘“F-AL‘- cu.
il e e SR LA 715K Field Bullding

No obligation . .

han T o hin 10 e — 1 bave s many w0 90 ] Kansas Chry, Mo,
N e o § Please send myFItEE r.upyn'lynurhuolt

TN

Urmndriaw, Waahmgion R0 .

"Lifetime Security” and full details on

1008 Disabled : your 30-Day Free Trial Offer!

W] was disakled by an secidewt while smploysd I

wa un iron worker, They declarsd me 1069 dls- Hame
abled snd sabd 'd mover work aguin. | don’l ihink
lmliluhruujwllumlllllldmrl e -

sharpening businsss part-lime snd sew Wy urmed
i g Tull-tima jok with more werk then | cas . I

Eex Stage
Tamps, Flarads 30014 L
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LOW-COST TABLE SAW

{Cantinuad lrom page 83)

itself can be used to cut the grooves,
To do it, a temporary table is
gecured to the saw—allowing the
blade to protrude—and a series of
cuts are guided by a clamped-on
fence, For safety reasons, we rec-
ommend that only experienced table-
saw operators try this,

Fitting saw in the table

To avoid a problem fitting the
saw table into the plywood table
opening, make a cutout pattern hy
tracing the cast-iron table. Due to
minor variations in casting and
grinding, the metal table's size can
vary slightly. Check for irregulari-
ties around edges and enlarge the
opening if necessary.

To be certain that the miter
gauge slots in the plywood and
metal table align perfectly, lay out
the slots with the plywood table
temporarily fitted over the ecast-
iron saw table. Wedge some scrap
lumber into the slot to maintain
alignment while drilling holes for
attaching table to hase,

It is also important that the metal
and wood surfacez be in the same
plane. On my installation, the metal
table was 4 in. too high along the
back edge—and the plywood table
was 1/16 in. too high in the front. A
careful inspection revealed that the
steel base at the rear bottom was
slightly raised, The problem was
remedied by unbolting the cast iron
table from its steel base and remov-
ing two “spacer’” washers from each
rear corner to lower the back end.
The plywood table was high at front
because two cast brackets (used for
securing the guide bar when the
saw is used without the wood table)
were too high. I solved this by
chiseling shallow mortises for the
brackets on the underside of the
plywood. With the aid of a little
paraflin rubbed into the slots, my
miter gauge glides as amoothly as if
the surface were one piece,

Don't use glue or nails to attach
the tabletop to the sides. Screw it
in place so it can be removed if it's
ever necessary to realign the saw
blade or make other adjustments, A
couple of other pluses about AMT
tools—the company offers a 10-yvear
guarantee on parts, It will repair
parts or send replacements if you
provide the postage. The GE motor
carries a one-year guarantee, If it

| fails during that time period, AMT

will have it replaced at no charge,
Also, a dissatisfied buyer may re-
turn his purchase within 10 days
and get hiz money back, AMT pavs
the return shipping charge, Pl



CHALLENGER AND SAPPORO
(Continued lrom page 64)

Sapporo's quality of design and work-
manship."—Colorado ad salesman.

The handling and comfort of both
cars also came in for extensive
praise from owners of both name-
plates.

“This Sapporo handles very well,"
writes a California equipment opera-
tor. "It drives much befter than our
previous car and is very comfortable
on the freeway or side roads.”

“It's quiet and has a good feel on
the road,"” avers an Arizona patrol-
man. "The Challenger is comfortable
but could use a little more head- and
legroom. I'm B6-1, and its close.”

“The Sapporo handles like a
dream, especially on curves. We'd
wanted a small car, but with normal-
sized wheels and tires—not the do-
nuts most economy imports come
with. Front-seat comfort is good, but
the rear area needs more head-
room.” Georgia educator.

And a Michigan brass inspector:
“The Challenger is very solid, re-
sponsive, and easy to handle."

“Comfortable ride,” comments a
Georgia computer programmer, "“and
that lumbar support adjustment in the
seatback is really great on trips. My

passenger appreciates the reclining
feature, too."

The Silent-Shaft engine came in for
a few grumbles on smoothness, Sev-
eral owners expected it to be less
rocky at idle than it was. Some of the
problem here might result from car-
buretor adjustment, however,

But a more significant number of
Challenger and Sapporo owners
noted lack ol horsepower as a major
disadvantage. This again harks back
to the fact that most chose the 1600-
cc engine. 'l live in hilly country,”
observed a Colorado owner of a
1600-cc Sapporc with automatic,
“and find some grades positively
painful.” This sort of comment came
up again and again.

When we asked owners to list
suggestions for improving their cars,
we received the following, among
others:

“Challenger's rear side-window
louvers should be removable so the
glass can be cleaned. I'd also like a
conventional radio antenna instead of
the one in the decklid."—Georgia
clerk.

“I'd like intermittent wipers as
shown in the owner's manual. These
wara supposed to be standard
equipment. What happened?"'—Flor-
ida chiropractor.

“Make it a hatchback with folda-
ble rear seat."—California telephone
man.

“Qil filter is hard to reach with a
standard filter wrench. Thay ought to
make it more accessible."—Georgia
army officer.

"More trunk space and more head-
room for rear passengers."'—Min-
nesota pressman,

On the other hand, 15.1 and 23.1
parcent of Challenger and Sapporo
owners, respectively, wanted no
changes at all.

When we asked owners whether
they'd buy another Challenger or
Sapporo next time, nearly 75 percent
said yes.

“I plan to buy another small car
next time, yes,” concludes an Ari-
zona printer, “'but | feel this Challen-
ger will last a long time.”

An WMinois fastener manufacturer
smiles, “"We did just buy another
Sapporo and now own two. We pick
it up in three days.”

A Texas student; "It's a wvery
sensible car and well worth the
money, so yes, | would buy a Chal-
lenger again next time around.”

And finally an Air Force sergeant
stationed in Greece: ""You betcha I'd
buy another Challenger—if they don't
ever change it too much!™ ™
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MIG: ULTIMATE AIRPLANE KILLER

(Continued ftrom page 75)

in 1939 they formed their own
design bureau with its primary
objective to fit the smallest possible
airframe to the only suitable engine
avai'able, a massive 12-cylinder, in-
line, ligquid-cocled Mikulin develop-
ing about 1350 hp on takeoff,

MiG 1 shocked German pilots

The result was a diminutive
fighter that was hard to handle but
could exceed 400 mph in level flight
and offered excellent performance
at high (20,000 feet and over) alti-
tudes. This was the MiG 1, modified
and improved by early 1941, after
some 100 had been produced, into
the MiG 3. Its appearance was &
shock to German pilots who had
been told they would enjoy total
fichter superiority, although the
Soviets could never produce the
MiG 3 in sufficient numbers to
significantly oppose the Luftwajfe.

Mikovan and Gurevich had thus
stamped their initials on aviation
history. The MiG designation and
its motto, “Speed and Altitude,”
would remain with the design bu-
reau, at Mikoyan's insistence, even
after ill health forced the semi-
retirement of Gurevich shortly be-
fore his death in 1954 as it does
today, eight vears after Mikoyan's
death.

The MiGG team entered the jet age
in 1946, but not as world-beaters,

Their straight-wing MiG 9 with
twin BMW-built German engines
taken as war prizes, didn't quite top

60 mph. Meanwhile, Lockheed’s F-
80 was churning along at 590 with
its single turbojet engine. Captured
German documents had given the
Soviet designers their first clues to
the bhenefits to hbe gained from
awept wings on high-speed aireraft,
but it remained for the British
government to sell the US.8.R. a
number of Rolls-Rovee Nene and
Derwent engines in 1947 before
they had the powerplants to comple-
ment such a design innovation.

MiG 15 vs. F-86 Sabrejet

Again the Soviets' strategic need
was for an airplane-killer—an in-
terceptor that could climb to high
altitudes and knock down long-
range bombers. Thus was born the
MiG 15, whose 42° swept wing and
high T-tail would become known as
a trademark. Soviet air units had it
in 1948, but its existence remained
unsuspected in the West until No-
vember 1950 . . . in the akies over
North Korea,

American F-B6 Sabrejets were
rushed overseas to meet the sur-
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prise threat. By December, the two
finest jets in the world had met in
combat. Immediately and until hos-
tilities ceased in 1958, our 86s were
reported as being far superior, with
a final 10:1 kill ratio (792 to 78)
a8 substantiation,

But gradually, retrospective ac-
counts took a different tone: the
quality of the American pilots ver-
sus that of their less trained Chi-
nese and North Korean adversaries
loomed paramount. One American
ace said “I'd rather fly MiGs
againgt MiGs than Sabres against
MiGs." It turned out that the MiG
15 could fly faster above 20,000 feet
than most F-86 models and could
outelimb and outturn them all. Com-
munist pilots, with a service ceiling
advantage of more than 4000 feet,
could sit at 49,000 feet and choose
when to fight and when not to.
Those few with skill and experience
(“honchos” was the term used by
American flyers) could use the
MiG’s advantages to a point where
they became obvious enemies to
avoid (some were undoubtedly Rus-
sian “instructors,” as a Korean
defector later confirmed).

Not that the 15 was perfect:
Lateral instability (“snaking”) at
high speed often made it a poor
weapons platform. And its relative-
ly thick-winged airframe was lim-
ited to Mach 0.92, giving the
transonic Sabrejet an always avail-
able escape—dive (if you had the al-
titude to begin with).

Mikoyan and Gurevich were
aware of the shorteomings of the
MiG 15 and would attempt to cor-
rect them, as the two superpowers
moved toward the supersonic fight-
er generation, with the MiG 17, (If
you've noticed that Soviet fighters
always seem to have odd numerical
designations, you're right. Only air-
craft slated for export, such as the
Sukhoi-designed Su 20, get even
numbers.)

MiG 19 vs. F-100

The MiG 17 appeared in 1952, and
differed from the 15 mainly in refine-
ments: The fuselage was less stumpy :
its wings were more sharply swept,
with rounded tips. Carrying on alone
after Gurevich’s declining health
broke up the team, Mikoyan contin-
ued the basic refinements, giving the
MiG 17 a still longer fuselage and re-
placing its single bulky engine with
two slim powerplants. The result was
the first Soviet supersonic fighter, the
MiG 19 (NATO code-name, “Farm-
er”}, in September, 1958.

This was just a few months after
the initial flight of the first Ameri-
can supersonic fighter, the F-100.
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(Continuad from page 137)

But the Farmer had & top speed of
920 mph compared to the F-100's
B64, and the MiG 19 could initially
climb at 22,640 fp.m. while the
American entry could climb only
about 16,000. The U.S. fighter had
far greater range and could carry a
bigger payload—but, again, the
MiG had an edge in maneuverability,
In 1955, it became known that
Mikoyan had turned out two experi-
mental fighters—nearly identical
except for wing design. The E-86
had a delta wing while its sister, the
E-66A, had a highly swept conven-
tional wing; both were flown in
1956 at the Soviets' annual airshow
at Moscow's Tushino airport. West-
ern observers code-named the
swept-wing version “Faceplate,”
while the delta was called
“Fishbed.” Today it is the Fishbed
that is in service throughout the
world in several variants as the
MiG 21, replacing the MiG 17 as the
standard Third World fighter.

MiG 21 vs. F-4 Phantom

The MiG 21 is a small aircraft,
about 48 feet long with a wingspan
of 28.5 feet. It will weigh anywhere
from 18,000 to 21,000 lbs.—at a
time when a typical Western fighter
tips the scales at from 40,000 to
more than 50,000 lbs. In military
aircraft, size is roughly equivalent
to cost, and the MiG 21 has been
sold to nations such as India, Fin-
land and Iraq for about $1 million
each, (The MiG 17 is still the most
prevalent single type in the world.
The Peoples Republic of China alone
has 4000 of them on combat-ready
status, and they are still found in
six Warsaw Pact countries, Alban-
ia, Algeria, Egypt, Irag, Morocco,
Sudan, Syria, both Yemens, Angola,
the Congo, Nigeria, Tanzania and
Uganda.)

By contrast, U.S. F-4 Phantoms
cost about $4.5 million apiece. The
F-4 has two engines, each alone
more powerful than the MiG 21's
gingle turbojet and gulping more
fuel =0 more must be carried
aboard. A large wing to lift this
weight and a larger fuselage in
which to stow the fuel are therefore
required, all of which must be
supported by very strong—which
means heavy—landing gear. Now
generally speaking, our fighters
weigh more because they are gener-
al-purpose aircraft, designed to do a
number of jobs more than adequate-
ly, at the compromise of excellence
at any one.

The MiG 21 Fishbed was intended
to do just one job exceedingly well,
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to carry on the MiG tradition of
knocking other aircraft out of the
gky. In its earliest form it was a
gimple day fighter with a small
radar, minimal fuel and a short-life
Tumansky engine of only 11,240 1bs.
thrust. A short-life engine is light-
er, cheaper and very much in line
with Soviet military thinking:
Since the Fishbed was an air super-
iority fighter, it would by all odds
have only a limited combat life
expectancy—so why invest in an
engine rated at more hours than the
aircraft in which it is mounted? (A
gecondary consideration may be to
keep client states dependent: When
Egypt broke with the U.8.8.R., its
MiG-based air force was soon near-
ly grounded for lack of parts. Amer-
ican aireraft would have remained
in service months longer without a
parts problem. Vietnam is still fly-
ing captured U.B. jets.)

In the motto of the Mikoyan-
Gurevich design bureau, then, the
word “‘economics” might be added to
Speed and Altitude, since it is now
another basis on which aeronautical
design genius can be assessed,

The hard facts are these: By the
tail end of the Vietnam War, the
rough tally was one Phantom lost
for every MiG 21 we downed. On
that basis, for every pilot and $1-
million airplane the enemy lost, we
were loging an aircraft costing
more than four times as much plus
two crewmen. One Fishbed based in
North Vietnam (identifiable by
squadron markings) succeeded in
destroying 14 U.S. aircraft.

That particular MiG, however,
was flown by more than one pilot.
According to best available infor-
mation, the leading ace of the Viet-
nam War was a certain Major
Tomb, a North Vietnamese who
flew a MiG 17. Indeed, the record
shows that a number of American
pilots said that the subsomie, but
extremely maneuverable, 17 was a
harder foe to bring down than the
gupersonic 21, So with an aircraft
that had flown some 15 years before
in prototype, Tomb accounted for 18
American aircraft—before he was
bushwacked by a Sidewinder missile.

Before Mikoyan died, he had laid
the groundwork for the wvariable-
geometry MiG 23, a "swing-wing"
attack fighter that was beset with
as many initial problems as was its
U.8. counterpart TFX, and for its
gimplified variant, the MiG 27. But
it is the Foxbat (MiG 25) that
represents the carrying forward of
the Mikoyan-Gurevich philosophy
into the Mach 2-plus generation of
fighters.

Over the years, the U.8. has “col-

(Please turn to page 140)
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MIG: ULTIMATE AIRPLANE KILLER
(Continued from page 133)

lected” some two dozen MiIG air-
craft through defections of Commu-
nist pilots and other incidents. (One
of the most bizarre occurred during
the Six-Day War when six Algerian
MiG 21s landed routinely at El
Arish airbase in the Sinai Peninsu-
la, completely unaware that Israeli
forces had just overrun and cap-
tured the field.) But it wasn't until
September 1976 that the West got
its hands on a Foxbat, courtesy of
Victor Belenko, a Soviet pilot who
left wife and family in the U.S.5.R.
and swooped into Japan—easily
avoiding the F-4a that scrambled to
intercept him.

MIiG 25 vs. world's best

The dust had barely settled
around the MiG 25 before Western
technicians were all over it. They
found an aircraft that was large
{by Russian standards) but de-
gsigned with the same spartan sim-
plicity that has marked Mikoyan-
Gurevich efforts since the MiG 1.
Most of its construction utilized
steel, with the lighter, more expen-
give titanium used only where abso-
lutely essential. An American or

European builder would probably
have used far more titanium, allow-
ing the cost to skyrocket.

Foxbats were overflying Israel
five years ago and on one occasion
one was detected warming up at
Damascus Alirport in Syria. An
Israeli F-4 was scrambled, posi-
tioned itself, and lobbed up a long-
range Sparrow air-to-gir missile at
it. The MiG 25 zoomed over at
20,000 feet and Mach 2.5. No inter-
cept resulted. Since then, Foxbats
have overflown much of Western
Europe. Some unconfirmed reports
have placed them over England and
others have placed them over Iran,
in spite of that country’s purchase of
a number of Mach 2 F-14s specifically
to preclude Soviet overflights,

In the future of Cold War/De-
tente, it is possible that no power
will be able to afford the bloated
super aircraft desigms of the past.
In what seems a burst of perfect
hindsight, the U.S. has now ordered
into production two fighters, the F-
16 and the Navy F-18, which are
comparable to the compact MiG 21
Fishbed in size. But these aircraft
can sprint only at Mach 2 or a little
better—no match for the Foxbat or
the mysterious MiG 29.

In the late 1950s, a number of

.8, designs existed which, if they
had gone into production, might
have been more than a match for
the U.8.8.R.’s finest. Republic Avia-
tion's XF-108, powered by both tur-
bojet and ramjet, was rated capable
of Mach 4.0, while North Ameri-
can's XF-108, a scaled-down XB-T0,
would have flown at more than
Mach 8. The Eisenhower adminis-
tration cancelled the nearly com-
pleted XF-103 in favor of the XF
108—then, in a later economy mowve,
killed the latter project as well
There was not to be another com-
pletely new fighter scheduled for pro-
duction until the F-15,

Foxbat generation unmatched?
Whether the Soviet Union can
maintain the pressure of its quest
for air superiority remains to be
seen. What is clear is that the West
backed away from producing an
entire generation of fighters—the
Foxbat's generation. The ideas of
Mikoyan and Gurevich are there-
fore still to be contended with, They
put the relatively primitive, totally
derivative military aireraft design
capability of the Soviet Union near-
Iy on a par with that of the U.8. in
the space of a few decades, And
that's no mean accomplishment, PM

This one power-fed tool —
SAWS 1o desired Width. . .

PLANES to desired Thickness . .
MOLDS all popular Patterns. ..

—all in one fast operation!

Only Complate Workshop Tool Of Its Kind In The World!

From the day it arrives the Belsaw will make and save you
money. With shortages and inflation driving lumber prices
:i:ickly pays for itself by

easily mr‘l\l'ﬂ'l'ﬂl:ﬂ low cost rough lumber into high valua
ake your own guarter-round, base mold,

door and window stop, casing, tongue-and-groove .. . all
popular patterns. Other Belsaw operators turn out picture
, clock cases, furniture, bee hives, bed slats,
all kinds of millwork. Handles tough

sky-high, this versatile power tool
finished stock

frames, fencin
surveyor's stakes . ..

oak and walnut as easily as pine using only one small motor,
and so simple to operate even baginners can use it.
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Your home workshop
3-5?!- Power Tool!

! Try The
Belsaw In Your
Own Shop Om Our

can PAY-UFF....

Send TODAY [ini Emu-

Extrs Income:
PR 1070

Mail Coupon Below
For Complele
Delails!

Does The Belsaw Pay?
YOU BET!

AEAD WHAT BELSAW DWHERS SAY:

| bought & Batch of wainul in the rough, and
after planing 1 on the Belsaw | ligeied | mved
mhnmeIDrTl'n-mnhwﬂd
= Planar. I reaily doas & good

R, 5. Clark— lnl'lllililld Dhi

“This maching pays for ileell making money
oul of scrap boatds. Il 5 @ very well bui
maching and | contess @ & mone than | really
wapected lor the price. 1 does everyshing you

sty it~
Stephen Schultr — Orangevitle, Penna,

I've ‘bean a planer man for years 353 &M now
refied. The Beisaw has eamed me 80,000 in
Eleean years. if's Ba beel imeestment |
ever mude.

Robert Sawyer — Roseburg. Oregon

| recommand the Beisaw a5 the most useld
shop ol any criftsman could own. We use
on @ary diry in [he Worsbench model shop
ouldn't get @ong wihgut il
Juy Hadden, Editor

" ench Magazine =

NO SALESMAN Will Cail—ever!
If coupon har been BELSAW POWER TOOLS Co.
pasicard with name 909K Field Building

and address to; Kansas City, MO 84111
(2 d 1 & 1 4 1

BELSAW POWER TOOLS Co.
909K Field Building
Kansas City, MO 84111

9 '
[ YES, piense send me rhe FREE Bookiet that
ives me complele focty abowt Belsow’s Plamer
ﬂﬁdn—hu and ful! derails om how | can qualify
Jfor @ 30-Day Free Trial cight in my owa shop. |
waderitand there iv'No OMigation and that No
Kalegman will coll

iy




UNIQUE STAIR KIT

ONLY *395. .. COMPLETE

12 risas stgir kit lor
floor-lo-floos halgnts of 76"
| to 8°4" {other sires avsl, for
| hpights up io 987, Steal center
pearm with %" thick sieel
fraad supports. Steel
handral and posts. Kin
includes 1° ihick

plywood treads for
carpating. (Chak or

pine treads alsn

Bvail. a1 modast

adgditional cost.)

Our unique [patan! pending) design makes this
handsome open riser slair exiremely easy-10-
assemble. And now, 8 manufactunng bréakthaugh
makss the 'price compisle ' an exfracndinary valug

L "-1.|-:m5l-q.| 19738
I'l.- T it S L-|.| "FF"\.H-\. |!E 400 Heed Hood
Beooenoll, Pl 19008, Owr Ted (215 244-T100

I

| Cal gi wasile lor lipe Lepchum

P

L.F.p acompd M n--Ih ge ored Wi |BonkAmercoed)

THE IRON SHOP

MAMUFACTURERS

HINTS
FROM READERS

Bobby Unser says,

] “Insist on
quality, ease,
economy

s Sl L)
MacPherson Strut
Replacement Cartridges."

Ever hunt for the MacPherson
cartridge that fits your car?
Not tun. So head for your KYB
dealer. Bacause KYB has
cartridges to fit more cars than
any other brand. And you
replace anly worn inner parts,

! nat entire assembly. Plus the

p KYB cartridge has quality
performanca features that equal
or better original equipment.
That's worth insisting on!

Gas-a-just shocks
are also available,

For more information, v

arite
L Yi=

CORPORATION OF AMERICA

207 Eisenhower Lane South,
Lombard, Illinois 60148

Increase nail hold

Coating mnails with rosin in-
creases holding power. Dissolve
rosin (used on wviolin bows) in
shellac thinner, dip nails and let
dry. Or brush warm nails across a
rosin-block.—C.M. Clip

Bobbin pulleys

When plastic pulley wheels on
drapery traverse rods wear from
action of draw cords, replace the
wheels with sewing machine bob-
binas, Extract a riveted wheel and
attach bobbin with a screw in the
hub.—George Mayerchak

Brushes on ice

Eliminate messy cleanup on
paintbrushes containing water-
base paint to be used again with
the same paint color. Wrap them
in aluminum foil, place in an
airtight container and store in
the freezer.—John E. Umhau Jr.

Hang chuck key within reach

Keep wour drill-press chuck key
handy. Remove the handle of the
key and fit a washer that moves
freely over the key. Remove the
washer and drill a 14-in.-dia. hole
in it near the edge. Reposition
the washer and handle, then add
chain in the drilled hole to attach
the key to wour drill press.—B.
Olgon

STRIP PAINT
OR RUST

-Fllt, Easy, without
Harm to Surface

FLEXIBLE FLAP SANDER

Flaking, cracking, blistering paint
and rust are easily removed down
to the original surface. Will not
gouge or dig into surface like a
wire wheel or disc. Use Grind-0-
Flex for sanding, cleaning, polish-
ing, grinding on any tough or stub-
born job around the homea, on
metal or wood, on autos, boats,
wrought iron, furniture, window
frames, shop tools. Fits all hand
drills and bench motors. Heavy
duty abrasive cloth flaps per
wheel; Coarse 110 flaps, Medium
140, Fine 160, Fits electric drills or
Ya" shaft bench motors.

Fins, Modium' 9 5 95
orCoarsa . ,.....
MERIT

ABRASIVE PRODUCTS, INC.

el O ke TN B1ENL CORRCR R

201 W. MANVILLE, BOX 5447
COMPTON, CALIFORMIA 20224

home center, order direct by mail:

Please send ona 5"

It not available at your hardware or

I DSava-S.li.ordurlwa
GRIND-O-FLEX ...........

I D Save $1.10, order three
GRIND-O-FLEX ...........518.75

Please check [ Fine [] Medium [7] Coarse
!.dd :mu for postage and handling. Sorry na

PM
I R D ] el ReET

JULY 1978

—/ N
GRIND-O-FLEX:

k
GRIND=O-FLEX . .......... § 585 I
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FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building

Beginners, craftsmen, even foremen and
superintendents, have sent for these free
blueprints and trial lesson in Plan Reading
as a means of trying out Chicago Tech's

home-study Builders training. Learn how
you can master Plan Reading— Estimat-
ing—and the practical details of all types
of construction in your spare time at
home, Mail coupon below or phone
TOLL FREE—see how you, too can pre-
pare for a better job—higher income, or
start your own contracting business.
» PHOMNE TOLL FREE (24 HRS.)
1-800-528-6050 Ext. #10

CHICAGO TECH/School for Builders
2000 S. Michigan Avenue, Chicago, |1l 806168

mca?a TECH/School for Bullders  VELErans
E‘hﬁin. “-!?_Ewaﬁu 5, Michigan Ave,; HM-“ 0

Please mail me & Free Trial Lesson, Blueprints
and Bullders Catalog. | understand there s no
obligation—na salesman will call,

MAME
ADDRESS
CiTY STATE

o —————

ALL-GEAR CRAWLER

1st IN N

KIT anmﬁ }F‘:‘ ?

Full track power, \ A o™
s

16 hp. EASILY -
ASSEMBLED. B iy
factory direct. Igwr 30
STRUCK KIT, Dept PM78, Cedarburg, Wis. 53012
[1 CATALDG showing Magnatrac Kit construction
& uses — 50¢.

attachments incl, dorer
blade, garden tools, loader.
[ PLANS for fabricating Magratrac Tractor from
local materials, $7.00 (refunded on any pur-

0dd job and resale riunities
are great. Send now, to:

chasa).
Nama
Address
City, State, Zip
R —— {Denier Inquiries lovited) |

GARAGE DOOR OPENERS

Controlled ™o
» Buy Factory Direct and Save e =
« Thousands In Usa  » Free Brochure ——— —‘
# Easy Homeowner Instalkation ]
 Immediate Shipment by UPS or PP~ 1
HELPMATE Equipment Co. Dept. PMET: Barodza, M1 43101

Tran guehly o Daptona Beach l
Lears Oulbesd in § shorl weths, am
Sleen Diiwe o8 10 wewbs. By opporunilies -
big gy = ful
e S Ages B7-30. Time gapmant availihle;, appemand
Lr—-lg far Welergns Wiile lor bif new catalog TE-7-31
Amercan Marine laalrube, Ime.

1445 Shytvooper Rd., Daplosa Basch,
Faorida 1014 i

time job% = open poer ewn business,

Call toll ree
10y A7 8-D645
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Use your custiom plan or salect one of ours
Cedar or Plne Log homas, laisure homes,
and cabins from $3900. Plan book $3.50
Dealarship information pack $5.

Route 2-PMC T8 Plymouth, Wi 53073
Please send L) Dealership information pack $5,
] Plan book $3.50.
Enclosed is 3
Hame
Streat
Town

State

CATALOG of TOTAL SERVICE MAMUALS
for all American & imported cars 1940.77

181 (len A
Sea CIiH NY 11579 ]

CARBOOKS, INC

combination "S55 sk
AN/FM Stereo
4 nnnel CB

List Price $359.95

B
‘While Supply Lasts. 9 p::-t

Designed to fit even sub-compact cars / CB cir-
cuitry in separate “black box" unit for ease of
installation / L.E.0. CB chanmnel indicator, AGE,
ANL / Lighted disl, steren light |/ Tone,
volume, balance, tuner & fader controls [ CB
standby switch permits CB operation while
listening to AM or FM / Remate plug-in micro-
phone wiZ-way, Z-button electronic channel
salector, squelch control, push-to-talk bar [
Complete hardware, connector cable, etc. Easy
to follow instructions [ Midiand nationwide
warranty.

ACCESSORIES. ..
AM | FM / CB Antenna Medalion 54" Co-Axial
imounts like reg car Speakers. 10 oz. mag-
antennal. List $38.95 nets, List $38.95 pr.

now $29.95 now $19.95 pr.

PA. Res, Add 6% Sales Tax

Y WM ENTERPRISES, INC.
SRR 1965 Pioneer Road (215) 675-6900
bl - Huntingdan Yalley, Pa. 19006 FM
E 5 MName
E z Address
R Ciy

* State Zip

NEXT MONTHINPM. ..

The turbocharger arrives—

a special section including
new Mercedes “blown” diesel
Don't look up—man-made
space junk is a new menace
Designs for the keep-fit
litestyle: House plans plus
fitness projects you can build
Up, up and away ina
one-man hot-air balloon

M Fix a banged-up garage door

SUBSCRIFTION SERVICED Populsr Mechanics Magssln
reewipt from ils nmrﬂamm-r;-u

any

phuase I:ntgl nr'rllu Jossn :u_PrrcI.-. Custianer Servios
ment, ar Mechanics, PF.0. \

Ty u-urg:‘::. Telephone: HO0-S4T-5470. Swate of lowa real-
dents eall BOO-332.1373. To assure muickeat soervics,
pleass .rucm- pa ] mnll..‘h1 when writlng to us or
i i » .
ﬂmnr;n| n': w:'m be recelved at lesst #ight weaks
prior to expiration 0 assure eomEin marvics,

Popular Mechanics

P.0. Box 10060, Des Moines, lowa 50350

Please enber WTPM
Y ' my subscription
= {n POPULAR MECHANICS for:

0 1year$7.97
O 2years $14.97
Payment of $ is enclosed.
Bill Me
initial here
Name (plaase print)
Address
City State Zip

Your first copy will be on its way to you
in six to twelve weeks. Watch for itl

Charge arders subject Lo publisher’s acceptance.

{Above prices apply in U.5. & Possessions oaly. All
other countries add 56.00 per year).

CHANGING ADDRESS?

If you're planning to lease let us
know at least eight weeks before :h:ﬂglnﬁ
your address. Attach current addréss | b
and fill in your name and your new address.
This will serve to insure prompt service on
your subscripton.

oW e,

Send old label with your name
and new address to:
POPULAR MECHANICS
P.0. Box 10064, Des Moines, lows 50350

NAME

(Please ﬂrl'll'l‘l:l
NEW ADDRESS
Cim STATE ZIF CODE

L




New miracle spongg
"whisks away“ oldT

and varnish ~
with one light touch!

'/
>

|'||'II.'I|: ang

* “Erases” Old Varnish As If it
Were Chalk!

' Strips Anylhng Fast!
o No Scraping ¢ No Gouging e No Sanding
No Poisonous Chemicals or Dangerous Power Tools!

Incredible MIRACLE ERASER actually “wipes away" crusty finishes faster,
better than any paint or varmish remover you've ever used...or your money
back! You simply won't believe your eyes. Miracle Eraser slides across age-
old varnish and turns it into dust instantly. Chipped and Iug_l“;ér surfaces are
restored to smack-smooth finishes in minutes. Rust vanishes like magic. No
hard rubbing. Miracle Eraser works best when used in a Ib?ht. wiping motion.
You will never use sandpaper or polsonous solvents again!

* “Wipes Away" Crusty Old Paint!

® Brings Furniture Down to Bare
Finish Fast!

* Cleans Tar From Hub Caps!

¢ Makes Rust Disappear!

Barbeque grills, old tools, garden fur-

niture ... Miracle Eraser makes them

all look like new—smooth as
lass-ready to refinish. Furniture!
oats! Cars! Bikes!—There is no end

Never Clogs... Never
Loses Its r

Miracle Eraser never clogs
up like sandpaper,
Thousands of microscopic
points are constantly
rasharpaned as the
sponge is used. No matter
how hard you press, how
messy the job, the Miracle
Eraser surface stays keen
and perfect and keeps
doing Its job.

Money Back
Guarantee

This incredible product must be tried to be fu!ily appreciated.
Once you actually use Miracle Eraser yourse|
that it does everything we claim...and more! That's why we || Address

Fabulous Molding Action

The sponga actually molds iisell 1o
the exact contour of any surlace!
After o low swipes, Miracle Eraser
Itarally shapes into cormners and
cravices and sirips tham bare fast.
Mo power tool or chemical is so
effective, so fast, so safe!

you'll know

extend this guarantee. If you are not totally delighted and
amazed with Miracle Eraser, we insist that you return any

unused portion for a full and complete refund. No questions || (Connecticut residents please add 7% sales tax)

asked.

to the uses for Miracle Eraser!

| N | MAIL THIS COUPON TODAY L& _§ |

General Mail Corporation., Dept. SE-40 .
' Vallay Drive, Greenwich, Conn. DEB30 I
l O Please send me without delay a carton of 6 Miracle Erasar Miracle

l Sponges for the low price of only §7.95 plus 50c shipping and handiing I
(total of $8.45). | understand that if | am not satisfied with the product | may
l réturn the unused portion for a full refund,
0O Yes, |wantto save $2.05. Send me two cartons of the Miracle Eraser 8-pak
I Tt:f::; E;-Jr. low costol only $12.85, plus §1.00 shipping and handling (total l
a LB5).

l City State Zip

0O Check anclosed
| |
0O Charge to O VISA 0 Master Charge
j = i
I Acct. # Exp. Date: l
Name l
| |
i
|
|



we can pass on lo you. We can nol siate the brand on
i is 58 & marketable Mom. But we do have a diagram showing the s
simplicity of the: system.

tune-ups, just change
* Timing accuracy—up to 110 of 1 degres

® Cylinder o cylinder balance up to 50-times betier than points.

®

Chrysler—all B cylnder 1082-1972 Single point 4513
Chrysler—all 6 cylinder 1062-1072 Ak132
Fords—all B cylinder 1957-1874 Single poini 45103

ey, Fords—all B cylinder 1988-1974 45-102

mers Goraral Molors—al B cylinder 1057-T4 45-143

Gonaral Motors—all 8 cylinder 1982-T4 sxcept V-6 A2

ncs Gorral Motors—all 4 cylindar 1071-T4 A5-144

Intermational Harvesier—all B cyfinder 1986-74 45143

Irtermationsl Harvester—all 8 cylinder 1971-74 45142
Inmmational Harvester 1967-1974 sngines lised V268-D.E.; V304,Cle;

VS, E; VIOR; V, VS, 401; VaE1 V, VE-4TE: VWS-540 Part no, 45-180

White truck—8 cylinder neg. gr. only 1968-88 45-180

¥ Dodge trucks—8 oylinder 1986-72 381, 413 sngines 45-180

Diamond Aso—8 cylinder 1088-T1 1308, 1458 45180

® Increasos -n#r- MW - -
* Install once and forget it Mo going back every 12,000 miles Maranatha Supply Co., Box 264, ML Victory, Ohio 83340
= No more pars o wear 7L S
. | no adjusiment necessary
& Comes with complete instructions and wirng diagram ::me
-
Ackdross :
zs*mmmuummmutlm. City State ZIF Code
Exclusive NCAPSsyY ffiﬂﬂﬂ'l o=
m;-mﬁmu?mwnm I Make Yoar | Mo Cyl Pant o, Cost
agains! pullouts, shors or accidents, 1
& Will withatand 150 lbs. pull-test
® 4 timas stronger than UL requiremants
* Compact bulb cage, swivel hook
Model 7832, $8.90.
S—— u----- L] L L L L1
Higl'l Branch. Enjoy a roaring fire...

TREE SAW

OUTREACHES AND OUTWORKS ANY POLE SAW!

T

WOW prune branches wp o 304eetor higher e I
Laledy and edily from (ke ground  New HIGH
BAANCH TREE SAW guickly cuts Branches
that owerhang rool guflers. children's play
argas, gardens. efc. NO more halancng on
Bgrardous ladderst

Smply loas onE coRliol Lne ower (e
Esanch yoiur want 1ocul and pull B%ernabely on
each end The Newibie stee Dlacke quic by cuti
through even hefty uized hmes € ven under
culs bark 1o preven| peeling

-,

THE ONLY
SAWON
& ROPE" S

y |
,

Amazing new HIGH BRANCH
TREE SAW combenes @ Two 25
loal fodds @ 36 sich lemble
sleel cutter ® Salely thiow
weight Comes complele, ready
to wse, wilh anglruchesk in
Bpndy cariying pouch
: B ook YoukS Tooay ATwo

W RISK. Full money back guar
CLOSEUP OF BLADE andee o net  stinkeed!
Send §1495 plus §1.00 lor shipping and handling 1
C & C Sales, 11-C Jana Drive, Weston, Conn. 06881
Conn ippadenty pease a8d M sales (m
SPECIAL OFFER! Qvdder 2 or moee and we pay shippng
MARES & GREAT GIFT IDEA!

HOW TO BECOME A LOCKSMITH

COMPLETE BOOK OF INSTRUCTIONS
i\ How To Fit HT. Change Combina.
tions, Master Hey Locks, Keys Hy

Number, Tools To Use, etc. Detailed

= Mustrations. Eas
1o follow. Get started]
Order today.

AP, Ancele, P, 0, Box 65234, Los Angeles, Ca. PO069

USE ZIP
CODES WHEN
ANSWERING ADS
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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 fire-
wood you need and save time
and money by splitting that
firewood 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 I|-beam
backbone, double-acting hy-
draulic  cylinder, control
valve oil filter, 3-hp. gasoline
engine and other features,
you'll find this log splitter

PM 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.
10019




6 MONTHS FROM NOW...

You can be the boss of
vour own locksmith shop!

We show you how...
furnish professional tools, too

SEND CARD OR COUPON FOR FREE DETAILS
BY MAIL. NO SALESMAN WILL EVER CALL

Train at home, using the professional tools of the
trada, with the original, accredited LOCKSMITHING
INSTITUTE. Be ready in as little as 6 months' time
to take care of the demand in your community for
professional locksmiths...a demand that is grow-
Ing rapidly with the increased threats of domestic

crime. r \
Earn while learning, too! : %

In just a few weeks, you have the know-how and !"'—':._ — — "
the tools to make exira money changing locks, "--"-__"-"'—-___"-

making keys, doing simple installations. And a few :
of these |obs each week can add up 1o several hun- ; .

dred dollars...for some students, even more than |
they've paid for the course, |

Learn by doing :'

Locksmithing Institute’s tested and proved method of home study
malkes It easy for you to learn...easy to do. Each lesson is fully
illustrated and diagrammed and, as you follow the instructions,
you work with the tools and materials that have been sent to you
with the course. These are not just inexpensive gadgets, but real
professional equipment...the tools, supplies, cylinders, tweezers, |
door handles, gauges, pins, springs, picks, extractors, wrenches,

locks and keys...even an electric key machine...equipment that
You will be using when you go into business with your own lock shop,

Cash in on the growing need for locksmiths

As an ethical school, we cannot guarantee employment or incoma
for our students, but we do promise to help you develop skill in a
profession for which there is a real need. The nationwide need for
qualified locksmiths puts you in the driver's seat when it comes to a
business that can really pay off for you, And, with your Locksmithing
Institute Diploma as a skilled Master Locksmith, you'll be all setto go. \

Widespread demand

You'll find locksmithing work to do all around you...ln homes,
offices, stores, factorles, apartment buildings, hotels, hospitals,
schools, public buildings, laundromats, vending machines... just
about any place you look where a lock and key are used. Automo-
new construction sites, banks, government locations...sll
need and use locksmithing services, and pay well for your work.

Get the exciting profit facts today all by mail...
no salesman will call

“Was able to earn $200 during frafn-
Ing, The school was great . . , instrue-
tions are clear and easy to under
ttand.”

Juseph E. Linney, Ft. Lauderdale, Fla,

“Am working =pare time and have

made $218 in the last 5 months. Tha

COUrSE WRs superior ... and the in- | g

structor was as cloge as if he were In

my shop with me.” 't— 1
Henry Evans, Redville, N.C. ‘}

. MAIL CARD OR COUPON NOW .
Mail the postage-free card or coupon. Locksmithing Institute :
We'll rush all the facts to you by mail. Div. Technical Home Study Schoals .
Then decide if Luchlmimlng can be your : Dept. 1110-078, Little Falls, N.J. 07424 :
own answer fo independence and a more . ASE RUSH BY MAIL all d cE vour ®
secure future, Do |t now — today, : poﬁonuni:laa':nalfu'iamiuﬁrn;;??': am u:rc?:rr .fa“.,mﬁ.?.ﬁ'éif,"m“.t'; -

» BBlesman will call, :

® Pt ™

#z. LOCKSMITHING INSTITUTE : ™ ;
; ; e Add .
i Division of Technical Home Study Schools & .

} Dept. 1110-078, Little Falls, N.J. 07424 : — .

* Accredited member, National Home Study Councll ™ . S :

*ouy -‘i"ﬁ # Licensed by N.J, State Dept. of Education = State Approved e — Check hare if aligible for Veteran's Benefils 3
Diploma » Approved for Veterans A Y Y Y L LRI ™




Get the biggest 75¢ worth
" ...NOW On your newsstand!

SHORT PEOPLE: Why They Longer

JULY 1978

| ]

A

-5

Pain: Now There's a Cure » Those ‘Killer' Bees—What Are
the Facts? - Chimpanzees and Their Emotions = Grain Sci-
entists: Their war on Hunger » Polluted Skies and Their
Damage to Astronomy « Infertility: Progress Toward
Remedies « The Sun and Its Place in Baseball = Family
Physicians—New Credentials and Image forthe GP«Short
People: Why They Have the Last Laugh « Your Car and the
Coming Age of Electronic Controls.

Ask your news dealer for the chockful Science Digest,
now on sale. -
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July issue brings you other noteworthy articles: Chronic

Model VT-5
AcCCRssOries

build a Trail Bronc

Save assembly costs. Just bolt parts to weldaed
and painted frame using uaststﬂ: instructions
and comman tools. As you build you learn all
about your bikel & h.p., 199 ce, 4-cycle
Tecumseh engine gets 45 mpg and speeds up
to 35 mph! Automatic torque converter gives
right ‘gear’ for w::dsu%s Ill_i_ls. mﬂ o hiﬁ
suspension suppo . Tough 1"

steel frame, mEIE‘ande cleat fread tires malke
this an ideal runabout for work and fun. Skid
pan protects engine; 8" clearance handles
rough or wet ground. accessories.
Send name, address to: CARL HEALD, INC.
m.prt. p-47Box 1148, Benton Harbor, Mi 490%1‘ r

Turbo-Miger ™ BAVE ENERGY| Scientifically Designed (Pal. Pd.)

Approved & Tested, Hareld W. Durkln (Reg. Prelessional
Enginesr) Bosten, Masm.,  Homeowners snd Light induabry
puirambesd be reduce oll comsumplion by of et 10% Simpls

Enalatistion, money.bach guarsnies Sénd check or maney order,

.0 P.PD. 50 be 3 GPH SIS F.PD. 3GPH o 20 GFH,
Turbe-Miser ine, Turba-Miser Lid.
13 Granite 51, 2358 Dundes Esit
Millard, MH D30535 ARET Owhvlibs, Oni, LEJ-4ZF
“Thausandi seld in New Englsnd’

it

* Build your own,
complete with heater &
filter, for less than $2500
Plans $7.

# “The Whole Hot Tub
hcﬂmﬂu:g,." Get in on the

t tub explosion.
Send $3.

Pleasure Inc. P.O. Box 483, Sausalit o, CA M965

FREE!

POWERFUL MUSCLES
’U‘I!I Maodern Muacis
FAST. Buildimg Mathod adds
Inches of Powerlul Mu-
] aches 10 arms, Shogl
ders, chesl, back and
5. ‘Learm waist’
rimming  secrets.
Gel fast reaulits.
Send 50c codn lor
mailing coate.
Weite today!

FREE!S
and acdreas

Coursa

b

Install one of our Burgiar
or Fire Alarm Systems
Yourself and Save 75%

it's easar fhan you (hink
You can do it ina waekend or |
e, and i you have a SGrw.
drivar, wif siripper, hammer
and dnll wou're all set
The Emel Alarm Sysiem
Catalog & Guige shows our
full lire of protessional guati-

ty secunily equipmani. Send
for i1, You'll discover how
aagy it is 1o ineslall hal duras
ble, custom alarm sysiem

Enclose 51.00
1o cover
postage and
handling to

you've always wamned- al a
price you won'l believe!

EMEL ELECTRONICS
P.0 Box 146 BH -'::-|I'!ill'.! d. Mass. (1257
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NEW HOMES

$14, 2?ﬂful‘l‘ price

CONDOMINIUMS
$4,990 full price

L ]
An excellent opporunity 1o own or lease fof income. For
full detalls and color brochure including terms, loor
plans, buy-back guarantes, lsasing, eic., Send $1.00 10!
Anthony J. Pycraft, Agent
13837 Ventura Blvd., Sulte 1-B
Sherman Oaks, CA 81423

Listing 1,000% of camping, RV, Van,

FREE! otf.Aosd & Mobile Home Suppliss.
Hv l Send $1.00 for shipping & handling 1o

Fredson RV Supply, 816 N. Harbor
Van Bivd,, Santa Ana, CA, 82703 Come

wigit LIS, We're located 4 miles south of

.t. Innniwl,lhnd. Open T days & weak,

HARNESS
THE SUN!

OUTFIT STARTS YOU IN
BIGC MONEY SHOE BUSINESS!

Run your own profitable "shos stors
business frem bome in spare or lull
time. We give you—FREF— com-
plete Starting Outfit that makes
Yo fort 4 sady ondure 8 6oy, You
L # duy. You
feature 350 fast-selling dress,
sport, wo lll-o"trles r men
and women, Air-cushion shoes, many other special features!
Sizes 445 to 16—widths AA-EEEE. Draw on 300,000
pair stock, Esrn prizes, bonuses, shoes for yourself
—avitn & new car of color TV! Rush postcard for your
FREE Starting Outfil today , . . Mow
MASON SHOE, Dept. H.134 CHIPPEWA FALLS, WIS. 54729

uediTV S0
ENDS WOOD SPLITTING DRUDGERY
Mew low cost COMPACT MODEL with trailer type wheels
and hitch coupler for farmers, camps, | cottagers.

10 ton ram, 2 cycles per min., splits

logs 25° x 18", Alse avail- : e
able for & wheels for ;lﬁ.r
trunk transport. ("

For detalls writec
Pigua Engineering, Inc., Dept. P, Box 685 Pigua, 0. 45356

16 H.P. TWIN-! 7
CYLINDER °
SUPER

. PLANS AND 'INSTH'IJtTII.’JHﬁ FOR
5‘1.[- Go Kart $2.50
Mini Bike oooiciiaaiaine \ea 5200
. Mimi Car £3.00
- 12 "'~1 | Ba a. A .o 54,00
Front Traction Go-Kart
with Gearless Differential ..$10.00
Mini Jeep ....oiciiieas .. 5300
Pedal Boal ........occ0ce.0 500
Mini Vehdoles Flans
r Depk. A
Thaxy, .Y 1207)

PORTABLE STEAM CLEANER

Steam in B0 ssconds

CLEAMN:

Engines, Alr Filters, Lown mawers.
M 3 year gearantes on fire box, coih.
l Uses liquid ssap, propons fired.
Weight 120 Ibs. Auxiliary pump re-
| guired on low woter préssurs,
5 WEDCO MFG. INC., Dept. M9
Soom Lans-Box 0, JesRsen, Wys. B10601

Build Your Own

TAPE ALL YOUR PHONE CALLS!

Tels-Rwcorder sutematically recards all your phone
alls. Mg Banttied of alecircal connections. Fuei
paliry. ey wiad sosidey by Mbemey, brokery,
Rrigulivel Fuseipsfin and indindusn. Mup
i ey e ek and yoee oven Lage recarder.
Kt sccurmte reconds of contrech, orden, appoint-
A, MasshiE B Al converation,

Do Viowr [
TELE-ACCESZORIES ine. 11 E. 37 8,

Bew York, NY 10018 FEC spprownd. B00-221-224

$39.05

' A g

Repair Vacuum Cleaner

and Small Appliances

Drves B0 Musiratons - ahow you hew 10 thaubils
koot Bnd repeir shsctric mobor, earings, brushss,
wic. Ingtrucisons slso cover repas of slectnc rons,
joasiens, coffes makers. etc. 209 pages
DOinly 11.00. Postage Pasd

PUMPS : BUY ulRE{.T AND Snv[
Flin  « .

Heavy duly b
proof Type XB. Stainless shalt

larger, | HP 1, 200 GPH 60" high or 3,000
O CPY 29 well. 5,200 GPH max.. 114" in;

1* out. Beit or direct drive. $19.98
Type P won't rust or clog. Bronze Bear-
ing. Ta 2,400 GPH.1" in; h nul, Iill'i!-
cath with order. Money

Lﬁ.BA'I'I'EI.'I Eﬂ Hwy 20, Belle Hlld Hl muz

PRINTING _DEVIC
SIMPLE, CHEAP, PORTABLE BUMPER=MAGIC
ANY MESSAGE W MINUTES F.0. BOX 22781 (G)

SENDFOR FREE DETAILS  TAMPA, FLA. 33822

Use Zip

Codes

When Answering Ads

JULY 1978 149

Al

NEW A% YOU Bolt Kit Together
" and SAVE $1500r More!

Blg, 16 H.P., 558-cc, 4-cycle opposed twin-cylinder Briggs &
su:nmm start engine powers Super Tryke to speeds of 50 mph,
gives great pulling power, and goes 80 miles between filups. You ride

in comiort on four-shock suspension, foam padded seat while torque
converter transmission shifts automatically, Wide stance (4" x6%" tri-
angle) on 2° stesl tube frame with low center of gravity and big wide
tirés give stability on hills or in soft ground. Many accessories includ-
Ing lhghts, hom, hydraulic disc brakes. B H.P. models from $499.95.

ulld kit saves you money, teaches mechanics, care and

maimenance, Completed engine comes mounted to welded, painted
y frame; tires come mounted on fms. You just bolt the rest
together using our fully ilustrabed, 22" x 34" instruction shest

and normal tools. “Eam’’ up to $15/Mr. assembly time.

FREE sceessory offer] Write: Carl Heald, Inc., Dept.ru-m=.P.0.
Box 1148, Benton Harbor, Mi 48022 or Phone 616/849-3400,

DOME HOMES

-llllll'l'lbll in & few days uﬂnn only household

No skills needed. 12 models from 300 1o
awlhq i, Engineered and Code approved, Com-
plela pre-cut shell
$2.50 for 24 page

or
Ve

T T e e e e e e e o e e

i ¢ ) HARDWOOD VENEERS
i & LUMBER CATALOG

laﬁ varigtlen world's rarest venesrs and l

lumber at réasonpble prices, Simplified

vanssring lnstrections plus  full calos ‘

wood selsctor [ncluded, Band for fres

Icu.l:llbn new and get speclal beanu I
3

I viartar offars,. BAVE 26%; Hurryl
BOB MORGAN WOOD, Dept. POIKTS
| 815 East Ky. Street, Louisville, Ky, 40204

I, e s S S A s . s . s S o—— — —

-

Logsplitter

$449

FACTORY
DIRECT

Writs now for
summer Siscaunts.

COMPLETE AND FULLY ASSEMBLED
17,000 Lb. force, fast cycle, rupged design
splits lough logs easkly, sell-contained.

Send flor free information on our full line.
THRUST MANUFACTURING, INC. DEPT, 807

GB01 5. Yosamite, Englewood, CO 80110
303-TT0-3163

AMAI ING EI.EC'I'IION!C

. PRODUCTS .~

Lagers Euper wered, bumi gutih rifle, platal,
pockat—see I mhl,.n-pﬂ" directiznal ha:.--u

n
szramble iant Tesls—=~%

BT -m. survelllanse, l- In.- 'IMN hih
Ehemical, ultrasenlie, b, o By
::ﬁﬁ: more=—=ALL WEW ﬂ.i.l“l- IHM l.lili‘l‘lb FARTS

G INFORMATION unlimited.

Il‘.'lll I:II LORD JEFFREY ST, # AMHERST. N. M. D3OE1

TELL THE WORLD

U ]
Y AH WHO YOU ARE
Bl FhAmER - guifR
with a personabiped isoenae plate Frarme. Fits ol makes and

models. Creabe your own slogan, C. B “ca namep, o, wiih 120
il Bk, wlatharnrno Whars and numbers

OMLY 52 85 for sturdy whale plREDE Prama nsd lefiery CRircime
frwme §1.00 @xtra Asd S50€ postags and handisng for each frame
Qi ad

‘World of Wonden = P.O. Box 587 * Hempaiesd, New York 115880
Pipase alkow d-8 weehs for gelivery. Offer experes Oct 1 1978
MYS reaideris acd sisle and Iocal sales |dx




BARGAIN |

SEND FOR

GOVT. SURPLUS
CATALOG

SAVINGS TO 90%

INDUSTRIAL « MFG.
BARGAINS IN MARINE -
AIRCRAFT = AUTO -
HARDWARE
Send 50¢ (or $1 for fast delivery)

SALES €0, 0w s

8501 Steller Dr, PO Box 2727, Culver City, CA 90230
Satisfying Customers Worldwide Since 1945

W2 2 2 3 0 00 0 0 0 2
M 3 0 2 0 2 0 06 0 3 2 0 o 2

BURRO

Travel Trailer
Kit

Build Yuursgll' Save Gas

Sleaps 4. Compadt ightweghl Weigha apiraimalely 0 Ba
vl B fha hiloh wasght. Exsdly pulied by smaf and big can
Lysaprribiend o Aol 1 dayl wilh Sanual A hatteers pempeed
l Faciory. Mo special ool Semer coninmsn. winler mEmsen
Wil gl wall consinattion, Fully squpped. Furniun mouides
il inletion miili %8 hinwl o iveld 10 loodes Wi BURRD,
Dol PRA-T, 10143-3 10t Ava, Mo, Piamouth, MM 85441 lor bl esio
owtsiog. Pamss sncioss §2 00 poniege and Resding
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AM/FM Mpx Radio with 8 Track
Regularly $119# ESCO's Price $59%

Only 4 %" deap, Modal 2004 has all the leatures of lar-
ger units, but because of its extremaly short chassis you
will be able to install this unil in virtually every Toreign
and domestic car, It features dial in-door, channed indi-
cator lights, local/'distant switch, FM stereo indicator
light | AM/FM slide switch and adjustable shafts for in-
stalistion sase, Also included is 8 universal face plate
and rubber gaskel. 'We think s the lowes! priced car
slared on the markel with out sacrificing quakity,

ORDER YOURS TODAY
ORDER TOLL FREE 800-821-2312
of wrila 19 us
ESCO DISTRIBUTING CO., Inc.
Distréputors of Cueality Electronic Progucts

3214 5. 1689 Hwy., 5t. Joseph, Mo. 64503
Send $2* for our picture catalog

BUILD YOUR OWN PRE-CUT
HEIRLOOM GRANDFATHER
CLOCK

All hardware Imludlnrhm
eled plate ll'nl.. furnished.
Precision made West Ger-
mian movements

Finished :ludu alsa avail-

able.
Direct flmrr prices.

HERITAGE CLOCK CO.

Herit Industrial Park
P.O. Drawer 1577
Lexington, N.C. 27292

TH A6 L4

Write for free color brochure

Have family fun afloat o
with a Ponfoon

T nsy-to-luﬂnbh Kits!
Nothing beats a pontoon boat for fun
afloat — for families, parties, fishing,
swimming or just plain loafing. Save
$1,000 or more with easy-to-assemble
kits. Contains pontoons, frame, motor
mount, helm station, steering, railing
and hardware. Send $2.00 for plans and
pictures. Rotocast Flotation Products/
PO Box 1059/ Dept PM/Brownwood,
Texas 76801

150 POPULAR MECHANICS

-

Ilﬂd S0, FT, HllI]H SFABE 53 200

Purchase the matsrial Imbl-_r and build this beau-
tiful *'A"" FRAME CABIM l{'aomplm plans, illus-
trated instruction luuull and material fist: Elﬂ
&

FOR $5.00 on a MONEYBACK GUARANTEE.
$5.00 for plan 22406 to:

DEPENDABLE PRODUCTS
P.O. box 1645, Vista, Galif,

co.
§2083,
IMPORTED

LOCK BLADE

@ Cwsrall Langin Fups

5" Whan Clossd R A
alanity ang

L] Dmlhl“ﬂ“l’ 1“[‘:’“!&
= Shaip and matscally fg
Towgh (2 T S
dantal gloming

Pascs §Barp

HDdlﬂl sugh stainkasy
K-12-AL gt e

o ikl uds amd hard,
."’ Not Tor pate v areds BTN ena va b

g
Illllﬂ S5 1o cove poat.
-ﬂﬂl‘ﬂfﬂrﬁliﬂﬂr“— @ge and handisng,

WESTBURY SALES CO.
STIMAPLE AVE Dept. L-7-P WESTBURY, N.¥. 11590

= Sisinisnn
Sheal Blpd

RICKA DUO-WHEEL
CONVERSION KIT

sIncrease sGreatar
tire capacity operating safety

sLonger tire life

Writs RICKA MFG.,
DEPT. APM -T

Paquol Lakes, MN 58472
iﬂllulﬂl!ld Brochure

WASTE OIL HEATER
® Proven s Smokeless ¢ Odorless
You can beat the energy crisis
in shop, farm, home, or business
and Heat FREE..use any lype

wasle oil, DEALERS INVITED
LENAN ENTERPRISES
Inffo  pox a4
S1.00 MILTON, WISC, 53563 #7000 BTU

INCORPORRATE
sas.so + Hling lees

Form & oparsie your own corporaison in pour own
siste, wilhoul a lawyer. Each do-il-yoursel! siate
moofporation portholio containg every documan
required. * step by step instructions * minules *
arliches = bylaws = glocks » slabe law degest, and
more. Wrillen lor the layman by aftorreys and
CPAs. £10. 50 p p Parlectly legal. Save hundreds
Frea brochure Money back puaranies

Legal Asaociates
741 Toledo St., Aurgra, CO 80011

__FIN

Locate cains, jewelry, goid, sliver, other valuables
with warld-famous White's electronic mineral /metal
detectors. Cafl toll-tree for location of nearest mlur

BO0-44T-4T00 (in 0., call BOO-222-4400)
ELECTRONICS FREE

DEPT. PAB-D Literature

) TREASURE!

1011 Plagsani Valiey Ad , Sweat Homa OR Jn'_-.HE -

NEW!
10 FUNCTION
QUARTZ
CHRONOGRAPH
STOP WATCH

Continuously displays hours, minutes, seconds,
day and date, with backlight for nlﬁht reading.
Measures laps and accumulates total time lapse
counting h{ 1/100 of a second. Money back
Euarantes. 1-Year Warranty and Instructions in-
cluded. ONLY %89.95 airmall delivery.
PRODUCTS UNIQUE
1540 Broadway, New York NY 10036
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A COMPLETE
BADGE
MAKING
SYSTEM

"“"l o
L}
$19-95 g

YOU PROFIT TWO WAYS:

While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd. an-
nounces another breakthrough in badge-making technology. Now you can
make the same high gquality, colorful, plastic-protected, metal pin-back
badges for meetings, conventions, corporate promotions, 1.D. or just for Fun
tor LESS than ever before! Get into the highly profitable badge-making busi-
ness in your spare time. As the name implies, it is $o easy and fast to make
beautiful buttons, pendants, photo purse mirrors, key chains and award
rasettes even a child can do it! The system is portable and can go with you
wherever you want: banks, motels, retail stores, photo studios, malls, flea
markets or even fo the beach. Virtually every club, organization, business and
corporation are potential customers of either a complete BADGE-A-MINIT
System or badges that you make and supply. You profit either way.

IAYEEES

OMMUNIT®

Humorous Slogans,
Selact From 100'S of
Designa We Supply

A BE A BADGE-A-MINIT
| DISTRIBUTOR:

It's easy to be a BADGE-A-MINIT distributor and make
handsome profits taking orders for either the $19.95
model shown or the more expensive professional models

SCHOOL USES

A-MINIT distributor is the purchase of ten or more com-
plete systems.

THOUSANDS OF SATISFIED CUSTOMERS — Here's

the exciting new business venture that's operated at
home with the BADGE-A-MINIT: “it's a cash on the
barrel-hwead business and I've discovered that a person
doesn't have to be a sales genius to earn good
money at it. It's no flash-in-the-pan gimmick, | find the
market constantly expanding and | love it!" M. Baker,
New Jersey,

{details sent on request). All it takes to become a BADGE-

what one BADGE-A-MINIT money-maker has to say about

» BADGE-A-MINIT ™ BREAKS
THE PRICE BARRIER!!

A GALAXY OF
PROFIT OPPORTUNITY

EARN°25 to*100 PER HOUR

Figure your typical profits with this example: Your first order for 250 one
color badges (with us supplying the printing) will cost you $45.90 plus a $5.00
art charge. If you sell the badges for $.50 each, your grass profit will ba
$125.00! Your net profit on materials would be $72.50. That's more than
three times the cost of the BADGE-A-MINIT System! And that's only your
first order. Buttons are in demand and you can supply them quickly and
competitively.

SYSTEM CONTAINS: » Steel and Fiberglass reinforced Lexan
Plastic Hand Die Press » High Impact, Color-Coded Die Set «
One Dozen Badge Shells, Pin-Back Parts » One Dozen Per-
forated Message Discs = One Dozen Plastic — Protective Cir-
cular Discs » Fully lllustrated Operating Instructions » Color-
ful BADGE-A-MINIT Accessories, Literature and Pricing

o Cq
g L > ME
' = |\ ABOUT OUR
%@; LY s\ TUNE-UP
o PEEE,\UG' L
PROMOTE ELECTIONS PROMOTE
BUSINESS EVENTSI
NO OBLIGATION TOBUY, [TSHTIR
NO SALESMAN FREE FMTSE
AND SAMPL
WILL CALL! 0 A

F---------------1

BADGE-A-MINIT, Ltd., Dept. PM-78

Box 618, Civic Industrial Park, La Salle, I11. 61301 1
B Oves. send FREE sample buttonand fully iliustrated details. ]
l L1 I'™M CONVINCED! Send me the complete BADGE-A- I
MINIT System. I've enclosed my check or money order for
B 51995plus$1.75shipping. 1
[J Send me the BADGE-A-MINIT System and use my
I charge card cheched below. I
I __ VISA (Bank AmeriCard) Master Charge
_Diners Club ____American Express l
B creditcards p— _Exp. Date i
l Inter Bank # _ . — l
l MAME - 0000
ADDRESS = — l
| ____ STATE e |}
. SIGNATURE R S — .
] Send me Distributor Information on taking orders for
| BADGE-A-MINIT in my area. [

UNCONDITIONAL MONEY BACK GUARANTEE
k8 0 0 F 0B § 0 0 J |

b




LIMITED SUPPLY OF
PILOT’S GLASSES
AVAILABLE NOW AT

REDUCED PRICES!

Thirse
prF e
Fiigh
Gilassas are now
avallabls o the pubids
Ao pndy 58 85, 1 yor ol by
thism & laewnare, they would probably cost you over 520

Handerafied, it glasses tontunge hardaned medal
frames {in your chosce of gold or Siver). Impaci-resistant,
polished glass lenses And salactive ray-scresnng
cpainliegs i 5 s fof plots, great ar ywo |

Your satislaction iS guarantssed. i you don 't fnd Thist your
naw Flight Glasses are worlh mone than 59 95, simply mail
tram back withan 10 days. Your miangy will b returmed

To order, sensd check of manay onder {incleda 5100 lar
poOsiage and handling) 1o Pracs Optics. Dept. O
P.0. Box 14006, Atlanta, GA. 0324 |Please specily goid o
galver frivmes . | SPECIAL: Orded now and gat T't'-'E:'gf-Inh'l'
only $18 ples twodollans hanting chags

A LIMITED OFFER FROM PRECISION OPTICS

WOODWORKERS'

Bulkd Early Amadican, Shaker,
Contemparary Furniture,
Clocks, Toys, Lamps, Gifts,
and much mons,

@ Workshop Incoma,
® Antigus Rapair
® Basic  Instruction
SIX ISSUES PER YEAR FOR OMLY $7.00
{Foreign subseribers add £2.00
mail check or money order to:

The Woodworkers Journal

DEPT.IITSUNSET LANE
WABHINGTON DEPOT, CT. 06784

MM I L L L L T e L

—— -

NAME
ADDRESS
T STATE oe___
1
T ey

110VOLT A.C. GENERATORS
All power tools, Over 13,000 im service. This is
our 28th year. Guaranteed 6 months,
B0 cycles, 3000 watts. WL 27 pounds,
Fanbalt driven from car of pickup. Operates T'|'
Postpaid while *UI‘E.T lasts. Our X1X00-watt
eralor needs no battery. Special price—§13 ‘.'I:I

Postpaid.
Virden Perma-Bilt, Box T160 PM,
IRI Mays, Amarille, Texas 78109

Your Own Antique

Reproduction

Make it in just
one evening!
e Solid Oak
& 24" scaled to
American onginal
Complete Kit
only £4450
Phus 53.00 lor Postage
snd Handing
Clock top is pre:
assembled. The
rest is easy! Just
sand, assemnble &
finish. Kit also
includes reliable battery pendulum move-

ment, metal dial, hardware and painted
glass. Order No. 1350-R43 for this high
quality kit.

NEW
100 Page
CATALOG
$1.00

Send $1.00 for huge 1978
catalog packed full of fine
clock plans, lots, and acces-
sones by the world's largest
suppher for nearly 40 years,

CRAFT PRODUCTS CO.
Dept. 01 St. Charles, IL 60174

TRANSFORM YOUR YW
1o & UNIQUE-PICK UP

LS
¥

I ewitting, waldung or mechanical chenge

1 includes mokded bedy party & all nesded hardwars

Send J 1 lor wvformatson & cader broe e
B8 For svptvactsons & ieemgiahe

DEPT. 43 312 EAST 17TH
DOMUS

'- KANSAS CITY, MD. 64108
il

BLI]EH COMPONENTS

Regulir and Ling Batlary Move-
menls, Hatiery wm and Welehi
Ciriven Westminiter nime Movements.
Rexal Dlale. Mednl and Paper Disls,
Brags Numbers, Plaslic Numbers, Wound
J Murkers mngd  Hirlkes, Wood Carvings,
Click  Hardware |!||..I||-.I-| of ltems,
'llhldnll.r Prices. Hend 30 for 40 page

HE“HRT IHTEHF‘HLHS- INC. Dept. A
2313 West Burbank Blvd., Burﬁlﬂ: Calif. 81508

oMLY

424.95

FLE 2 o PO TAGE
AR HAKEIL N
HOREY BACK

ORIGINAL
WW.II
HELMET

0T & REPLICA) GUARANTEE

EDLLECTDHE-! 31 FG C’DLDH CATALOGS$1.00

11 Mpdai vl Flags atc. 100's ol ilems

“"'W“ UHIQUE IMP‘DH’TS INC. Dapt. PM-4

G0 FRANKLWN BTREET, L EXARKDRIA, VARDIHA 22214

BEST LEARN-IT & DO-IT YOURSELF BOOKS
§6.94

Compintd Boak o (uidaer Misarery 416 p., HA @

1 -1 mm%::srm:";l"r\-h'" 1p. L1 0 95
i 1ok
L iR

[ kotemative &e Conit B la TR ]
] Fow in Make Yo ( -amping & Wiking e, 448 p, 355 0 R
£ Bel-¥ Gaskdes ta Mute Body Repair & Panieg 196 p. 158 01 5
[] Gaids iz Homebuilé Bolpecraft, 104 2., 46 il %
] w16 R Mowiz B T5de Projeciors, 304 g, 7700 16
] Beginner'y Gisds o Mcropmessters. 182 p., 106 i i
] Aulnebis Regiratan Gide, Ted Edibioa, |27 p a9 d a5
[ Tha Mandbook of Telephanes & Aocesssnes 837 o, FLS 335

B Werhsnd Wosd Fersitore Pegpecty. 330 p, 19 il 595

T Coutemcring Tour Pckey. 184 p. 189 1 5505
7 How in Careeert Yoor Car, Van, or Pichup to Diessd Y0 g, 186 0 5685
] Mezrempv ven Sergice L Repaw, 420 p. 700 @ §i4%
lelely Securs Yoor Home bET p. 162 il $5i85

: [ -Foaruntler s Gt 21 HE
§ ] How b3 Be Your Cwn Architect. 252 1595

* SEND WO MONEY We'll imeoice you on Iﬂ-ﬂl.'l' FREE TRIAL All booki
' guarasiesd. TAB BOOKS, Dept PM-TH, Bive Ridge Summst, Pa. 17214

Hydravlic Log Splitter
PARTS ALSO AVAILASLE TO "BUILD YOUR OWHN

low Perth. Fuid abiiteng cpila Tima
O-wepmh
LI

18,1, bl

$649 50

 Puwirnt by 4-HP Brigys erpea, Fomurld 3 viags pamg
Dot dmvtind witnd Aatdasouiy FE1 el 16 fuivel BY @l

CATHLGS # forun ks el rrtwr 19 ain. A Hog etn {ampesimtty
Yaad el navabvition § S, Wi, 308 Ja. )
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NEW! Complete Home
FRUIT GRINDER
and CIDER PRESS

An extremely efficient
double purpose unit
available completely as-
sembled or in Inwh::nst
kit form. Grind vour
own apples (and many
wine making fruits) in
the top mounted
grinder—then press the
pulp to produce deli-
cious cider and fruit
juices. Enjov fresh pure
cider, and vinegar for
ear 'round cooking,
from bruised or fallen apples. Full bushel
capacity—over 4 ft tall! Constructed from
spruce and Vermont maple hardwood to last
a lifetime. Plans and kits also available. Send
for free catalog,

GARDEN WAY RESEARCH
Dept.801977 Charlotte, Vermont 05445

4*‘3

] "ll-'

3 unlna Gl.udﬂ with
any unnabla circular saw, jig saw or router.
Extends to 8'8", reduces to 51" for short
cuts and portability. Clamps to paneling,
doors and other long work. Make preci-
sion B0?cuts, tapers, angles, ete. Two 517
Aluminum sections, connector, clamps,
directions, only $19.85 pp. Send check or
MO to R.AK. PRODUCTS, Dept.m-22
Box 23426, Milw., Wl 53223. MONEY
BACK GUARANTEE. Wis. Res. 4% tax.

GO-KARTS FACTORY DIRECT
Mow you can afford an all weided
tubular stesl factory made Go-Kart—
We have Go-Kart frame kits with all
walding done, ranging from $29.95
to $69.95 and complete Go-Kort
kits with 314 hp engines rang-
ing from $119,95 to $159.85. Send
£1.007or catalog amd complete set of drawings to

Schmieder Motor Co. o, ueur, Pa. 18501,

Rockwell Speed-Bloc Sander—
Palm grip design for one hand
use, Thumb contral switch, off-
set pad for 4 way flush sand-
ing, 13000 OPM. 100% Ball
Beoring, 5/64" Orbit, 115 ¥
Direct Motor fo pad design,
Pad size 4vi" . Add £2.00
for shlpplnn l-'teq H.-l 9.

A4A0( 30} R LA

SILYO (BRAMND MAME) TOOL CATALOG

THOUSAMDS OF EXCITING TOOL VALUES:
Stanley, Wen, Speedy-Sprayers, Milwaukes, Rock-
well, Dremel, Skil, MNicholson, Dissfon, Millers
Falls, Hellos, Wellsaw, Plumb, Kennedy, Huot,
Ridgid. Crescent, Vise-Grip, Audel Books, Unimat,
Wiss, Channel-lock, General, Pony Clamps and
many MNationally Advertised brands of tools and
supplies. We ship Coast to Coast at prices hard
fo beat. Send $1.00 for our big SILVO TOOL
CATALOG today.

SILYO HARDWARE CO.

I SOLD ONLY IN US A OMNLY BY MAIL |

107 Walnut 5t., Dept. PME-T, Phila., Pa. 1!1!_._
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additional (First word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisement in
America’s No. 1 Classified Section is September. The closing is July 10th.

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New

York, New York 10019. As a consumer service and in cooperation with our mail-order advertisers whu use post office box addresses

for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing

their complete names and street addresses.

When answering advertisements please use the zip code number

lUTﬂHﬂBILES

I omary new
process restores finish on that Tm Hﬂlgil
easy practically anyone can do it! Mow increase the
'l'&lul- of that wagon. Detailed instructions and
rial list sent promptly for only 2“’ Paul M. l:.;nmq,
%gg?hmurland l'rl, Hi-Roc res, Conyers, Ga.,

DRIVE IT LONGER—SAVE ON REPAIRS WITH A HAY-
DEM, 9 out of 10 transmission & enmgine failures

St LS & Saiski NS St 8 o
g-drive your car, van, camp-
er, metorhome or motorcycle twice as long. Write

for 1
s bl e S i O™

CAR OVERMEATINGTTT Huuﬂhnh:l Chemicals CLEAN:

E‘.I.ﬂll‘l'll. :l':rli::, E“lﬂ, GAS Tli.llfllﬂzlfgttrw-
X ator £ Repa

Double Action Method!|! inﬂ“rru:‘tinn . ., Radi :.lr

Tech, Box BlIDADAMF, Cleveland, Ohlo 181

RETUNING FOR MAXIMUM ECONDMY: hlr.lElI mile-
age increase 55%, horsepower 5-10%. Details FREE.
Techneering, Box 15!“, Columbia, Missouri 65201

MOTALODY I!in Nalve la H
Back ﬁumnin Fres B“rwphuw? rodu:tl. Bm:
374M, Broken Arrow, OK.

MPG IMCREASED 30% -4 l! Hu gimmicks—no
gets, Professional “cmh revesled, Free detai
Posco (#GBT), 453, WIS56 NYC 10471,

USED CAR BUYING GUIDE. Snl
femon, $2.95. Autotech, P.O.
Pa. 18105

Limtl:lll—c:un“rt ¥W's, Fiats to slectric. 50
infe $1.00. Robert Bucy, Box
2 Sl. I.'ull.u T: " 75228,

SANWE 5100, MONTHLY With %5. car book. Fres
details. Corwin Jacobson, 10603 Benchmark, San
Antonio, Tx. TB213

8000 Words. Tri 50; Ve 50: 5 eback
sml E:ivillaumrhﬂﬂzlhl ot ::nli ui':i with
size 9 or -addres 5

%?mfh"'" Shaw, 33 Troy La, 'lplllill‘?? :I':nr-'w“ ﬁ:h.

“SAVE MONET!—Discover the WHOLESALE | rilu;
ﬂl‘luﬂl';:au.];iﬂfumf Iruw w—!ngll P“\'il‘ “#2 .
an
Berkeley, ('.-lll'lul'rlilﬂk‘?ni — Guarant :rad

Secret

INCREASE  MPG—35%+ 1l Over 25
Methods Revealed. Free Detalls—Prince Enterprises,

3010 18th Street, Bakersfield, CA. 93301

REALISTIC Steam Driven Model Cars; Steam
Eulnn. P.0. Bex: 101, West Brompton, London,
10, England,

SAVE GAS-SAVE MOMEY! Ex 400 Mileage Make
Gain 60 Miles per Tmh.fm"tstmph llltll
Vacuum Monitor with Easy to Read H:mih:rnfi
Send $39.95 to: Elliott Enterprises, 20 Blair #I
Rock Springs, Wyo. 82001

UF YOUR MPE. 40%. . Easy-Tekes 30 minutes.

Frea Brochure, Evans, Box 912, Temple C Cali-
fornia 91780 bl

7/1531

money. Avold &
Box 4272, Allentown,

MIDGET CARS

bike supplies and speed ﬂl#‘i g:ldhﬂh‘
Il'.q:l l:f'l’I Products, Box BASM, Caral

ELECTRIC GO-KART. Mo Welding,
Plans $6.00, Voitmabile, Box e

and mini-
for cata-

Stream, Il

Starter Motor,
¢ Atlanta, Georgia

AUTO SUPPLIES & EQUIPMENT

ALTERNATOR/ Ge tor Rebuildi I: il
Hedelund (PM), Bom";ﬁr:ﬁ“u: Vegas, m nm gt

HYDRAULIC Jack repair kits parts lnl :upplln
llne $1.00. Hydraullc Jack Packing B Tool
eneral P.O. Box 3, Staten Island, N.Y. II:I!H

“PARTS: |'.I'I'rlj| joep and truck parts. Spare Parts &
ggpmvlnt . P.0. Box 751, Leximgton, Wentucky

lﬂ'l'll.l.'l'f :I:rll Yalve Job while driving. Guaranteed.

-t fnu:tmn}%hnﬁ Andris Associzbes, Box 34081,

RINGS—Valve jobs—while Drivi
Motaloy, 2532 Superior, Chicage 80812

A Frea Detalls.

100 Miles per #[II Carburetors, Drawings &
:;1;;;: 85, Car 1, Box 78, Hitchcock, 5.0,

AUTOMOTIVE SUPPLIES & EQUIPMENT! Alr condi-
tioning Speciatty Tools for Automotive Mechanics at
Discount Prices. Send $1.00 for catalog. Associated
ghnﬁzlgzm. Dept, A, 401 Augusta S5t., Cincinnati,

AUTOMATIC TIRE INFLATOR Works off car clga-
rette Bighter. Infinite other uses. Total uﬂk:iunc
varanteed! Send $32.95. Adam Starr, 1050
venue, Mew York, N.Y. 1

FREE Brochure: Automotive supplies and other
Handy Products. Box 1417, Maristta, Ga. 30061,

STOP, PREVENT RUST! Improve aulo appearance,
extend life. Higher resale valus., Imexpensive,
simple. Details: |mperial Coating Products, Depl.
PMD, Box 492, West Union, la. 52175,

AERO-CAR Amaring Hovercraft bullt nuilhmm
ordinary tools. Lawnmower engine rries
one man plus, Hovers, flies forward, backward, Side-
ways over Land/snow/water, Complate construction
lans and brochure. HH ero-FmJ!ﬂtlu Box
118PM, Clinton, New Jersey OBB0O

CB-RADIO, TY & HAM
EQUIPMENT
36¢ RADIO & TV TUBES. Free t:ﬂ.lllrs2 Cormnell,
421317 University, San Diego, California 92105

FREE Educational Electronics catalog. 'EMitl
wm:hup, Department 7838, Newlett, Mew York

wnmm TB, Amateur, Marine Scanners, List
25¢. Scanner crysfals, $4.25. Enterprises, Box 46IM,
Clearfield, UT 84015,

FOREIEN CAR DISC BRAKE PADS! Top MIFI'IE-EM ps
wheel dusting-$14.85 Per Axle Set. ttl.h Illhud
1962). Pacers Automolive, 3391

Oceanside, Mew York 11572

RECREATIONAL VEHICLES,
PARTS & ACCESSORIES

LOAD-A-BOAT Safely, easily on RY'S, campers
wagons, Free Brochure. Dealers wanted. LOA oAt
Products, P.0. Box 6726, Bellevee, WA 98007

MOTORCYCLES, BICYCLES
MOTORSCOOTERS & SUPPLIES

o e i
. . Guaran-
teed . , ,-wm::_rf ;ss !q:rlnq;dllt. .l.lla'li'l:u. Ga. 30306,

BICYCLE TOURING. 'E\'Ir]llﬁl:ﬂ ﬁu‘ll need for
Short Trip or Transamerica Tr scount catalog
35¢. Bike Warehouse, 215 Main, New Middletown,
Ohio 44442

MINI-BIKES, Go-Marts, ATV's, Whaels. Discount
catalog 25¢. Lorenco, Danwille, illinois 61832

BICYCLES Most Popular Form of Sport and Exer-
cise, All You ever Wanted to Kmow aboul Bicycles
and Elcpt:ll 'Rlpufr. For Technical Manual nd

6.00, Cash or Money Order to: F. Gullinh

0. Box 35, 'n'ut Hiil. nnlarh: Canada M1E 4R4

HHHG GLIDING—AVIATION

On Engine Operstion General Aviation
':fiﬂg“ $1.00. Yanco, Box 9126-PM, Fort Wayne, IN

CB/HAM CONSTRUCTION PLANS—KITS! Antennas,
counters, modulation boosters mlm urﬂm:. PARAXIS
Catalog, Box 551687, w:mutl.’:

POLICE Scannars, stals, Munnn , Radar

Detectors. HPR, Box 15 24, Denver, CO ini

IVC 3040 5° B & W TV, with AC. Adaptor built-
in $110,00. 3050 3" B & W T.V. with AM/FM P.5.B.
Radia 15501:1 Texas residents add 5%. Media
Sales, 1305 Big Deer, Crosby, Texas 77532

“TEMIOY 7 FT., THEATRE TELEVISION NOWI Lens and
Easy Plans, $19.95-RSR Enterprises, P.0. Box 753,
Waztmingter, CA

TOWERS- Aluminum- Crank-U
& transmission- Buy Direct-

rifundable., Aluma Tower Co., Box
?;.l'ﬂaéd Vero Beach, FL. 32960,

for best reception
[ Slu.ggltm

GOVERMMENT :urplul receivers, transmitiers,
snooperscopes, parts. Catalog 25¢. Meshna, Nahant,
Mass. 01908

ELECTRONICS

ELECTROMIC Tubas savers) 100 assorted

from Equipmant-Radio-T.¥, . T.). Specialties,

Box 43, Bradiey Beach, New Jersay 07720
BUGGIMG, Debugging equipment. Catal $1.00.
Automation thrlmonll. P.0. Box 1486, urllﬂg.
Texas 77581
HIFI, TAPES, PHONOGRAPHS,
RECORDS

OLDIES 45 RPM Original Hits—Catalog 50¢. CA&S
Record Sales, Box 197, Wampsville, New York 13163.

AIRBOAT Frn{r ellers, Engines, Hubs, Mounts, Sup-
liers, nnml W Conversions. Remcvable Airdeives,
E.l . Banks-Maxwell, Box J301E, Ft. Worth,
Tu:m 7 19‘5

DESIGN/ Bulld Alrplanes/Hang Glidnrl. slmplim
Publications. Free Brochure, “ﬁ% raft, 12820
5. Figuerca, Los Angeles, Callf 1

BUILD—One-Man JET HELICOPTER! Easy

Ingxpan-

FREE Catalog — Electronics Kits — lsmcril'tm —
Prum ifiers = Psychedelic Strobes — Adaptors

r Qrgans — [Hllm Instruments — Guitar Am-
Ilﬂnrl E Subscriptions, SWTPC, Box PM3I2040,
an Antonio, Texas TBZB4.

RECORD- T"I‘II Discounts to 73%; all labels; no
purchase obligations; newsletter; discount dividend
l.‘.'ErtHlP.'ltll- 100% guaranteas. Frn details, Discount

ive, Detailed Plans, Drawin 00, Hellcraft, Box  Music Club, 650 Main St, Dept. 10778, New
wﬂ, H‘umndu Beach, California 50277, Rochelle, New York 10801,

LA SLIBING! Moterized f:?%urf‘""“m‘t’“&“" Read MOTION PICTURES &

I - mile . 10, ude  galns.

Latest news and do - It - yoursalf tips. $10,Year SOUND EQUIPMENT

14/Fareign), $1/Currant lssue. Gllder Rider, Box
, {P-7}, Chattancoga, Tennessee 37401

16MM SOUND Films, Features, Shorts, Bedner, 5300
So. Talman, Chlcago 60832,

PRO-BOOMERANGS! Champlonship designs—books,
Vacation fun! Order Free catalog. BoomersngMan,
306 Park, Monroe, LA 71201

BUILD SPACE RANGER - World's cheapest WTOL.
Plans & Blueprints £14.95. Space Ranger Corpora-
tion, 119 Terminal Building, Boeing Field, Seattle,
‘WA 98108,

AIRBOATS l.lrdnm, I-Iw:rcufl, Pr-ln:. Prao lllu
Fiberglass Hulls, Ivuq! ;-u Sporiseraft, Box
6979M, Moore, nhllhml K J |

HOVERCRAFT

Powered b oﬂﬂ" gl.'.m"if:m" o R oo
WETE i L] wer Engin: (=]
Bullo—Fun' to Fly_-Complete  Plans—Kit Prices—

Photos—Supply Smlr::ll and Flight Instrectons $5.00
;r&ai Werd Bartlett, P.0. Box 156-M, Silverdale, WA

NEDVA 1| VW Hovercraft Information $5. Neoterle,
Terre Haute, IN 47804,

MOTALDY IHI'I.E -Yahie Job While Driving!l
paid. Two
A0HM, New 'rm;, nY.

6.00 Post-
Gulrl{tm Permaplater, Box

HOVERCRAFT Plans All Sizes Tested Dﬂi:n: Cata-
IIIE! a’llzng Universal Howercraft, Box 281, Cordova,

'H'III!I!HHEI'TI-H‘HI B-16MM ll‘l’ll‘l’ll‘lmﬂ

Frea Catalogs. Specify format, Cinema Eight, Box
Chester, Ct., 12, (203) 526-8513.

SUPER 8, 16mm & Bmm Full-Len, Features and
Digest Fi!m in cnlm .lnd lllr.‘l...l"ll"l'l . Rock II:anI:,

Jack Nicholson
Hundreds of Tftln FIIE musmiu E rtfu; mm
Box 1576PM, South Bend, Ind.

UNUSUAL Movie supplies, Frn l:lrcullr Esor, 47th
Holly, Kansas City, Missouri 64112,

CAMPERS & TRAILER
KITS—PLANS
BUILD Your own - Camper - Traller - 5th Wheal -
Motorhome - Pickup Cower - Camping Trailer - Save

erns, Send $1 for
Van Converslon Plans
Rosecrans, Bellflowar,

“J - Kits - F|IMP- Full Slze P
R-¥ Kits/Equipment Catalog.
ﬁ.ﬂﬂ. Glen-L R-V's, 9152
290706,
(Continued on mext page)
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____BOATS, TRAILERS & KITS

EHIHRH“ 1977 Blri‘llni T |1! sizes . H
handling . . . Scott-McCulloch parts . Electra
?1?6? Ell:l Jllrrmt Road, Lynbrook, "New  York

BOAT PLANS—FRAME KITS—FULL SIZE PATTERMS!
Huge 12B-page catalog! Sailboats—Powerboats—In-
boards — Outhoards — Jets — Crulsers — House-
boats — Runabouts — S5ki boats — Workboats —
Hydroplanes — Tunnels — Pontoons — Sportfishing
beats—a8" to 49°. Easy, proven methods especially for
amateurs include step- Icterial Instructions,
BOATBUILDING SUPFLIES _'E r: — Alrex — Glues
— Fastenings — Fiberglass — Resin — Hardware —
RIHIHF — sSpars — glli — Boat Traller Plans —
“How-To" books, Send §1 ($2 Canada) for catalo

lus Free “‘Bostbuilding Supplies” brochure. Glen
wl?ll'élrae. 9152 Rosecrams, Dept. MP, Bellflower, CA

SAILBOATS: 15 21" 5y
30'—$9995, mn_tmo—c 5000 —morel. 7 -:tuq
molded fiberglass mndulk Easy terms, Free Catal
Luger, Im{lf BC-78, 3800 West Highway 13,
Burnsville, Minnesata 55337

DISCOUNT Water Ski_ catalogue, Send §1.00. Barts

5ki Center, Hiway 13H, MNorth Webster, Indiana
46555

BUILD Muscles, Endurance, Fast! Defails . . .
ii’l;n;.!:. Box 202, Maple Street, Charlewoiz, M.

POWERFUL Muscles Fast! Guaranteed! Inguire:
Goligth Enterprises, Box 933F, Wheellng, [llincis

50090,
SPORTING GOODDS
& EQUIPMENT

ARCHERY Lowest Discount Prices. All top brands.
Orders shipped same ‘3 received, Hlum:r-blch ll.l-lr-
antes, World's Largest Supplier, Free
sln:;;Mn Archery Corporation, Grand Ledge, Hkhlnn

TRAMPOLINE Kits (Jumbo 8&'x12° $129.00). Free
Literature. ]'rlr?ulinu Supplies PM, 1367 Highway
138, Riverdale, GA. J0296.

FISHING, TACKLE, LURES

BRASS Eyelets for sinker molds. Ed Hain, Box 1683,
Cleama, Pa. 17042,

FISHERMAN, There are 35 Different kinds of
Catfish in America, for more |nformation, Recipes
and Helpful Hints from Commercial Fisherman, Send
1.00, Satisfaction Guaramteed to: Richard Hnl'lnmn.
21 Warwick Drive, Prattville, Ala. 35087

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
World's largest catalogues - 300 modern “onecff"
amateur desi n in fiberglass - plywood - steel -
aluminum - Jﬂe_p" ||'I:h'|.|r;|i|:||1; - powerboats -
inkoard - outboar jets - cruisers - sportsfishers -
houseboats - hydroplanes - runabouts - sailboats -
dayssilers - Trailersailers - motorsallers - multi-
hulls - KAYAKS - canoes - mmr :mluue - resin -
fiberglass - C-Flex - foams hardware - slic.

Catalogues $1.00 - with mthulldm Guide 52.00 -
v“ﬁ‘fﬁf . IH’ Aqualane- Tonawanda - New
or

HUNTING, GUNS, DECOYS

PELLET GUNS AND ACCESSORIES. Finest European
and cusbom m-u-u-lls for adult use. Satisfaction
fuarlnind Free 1: Alr I!El-e Headgquarters,

Dept 72-A Grlrluull e, WV 26147

WONDER WEAPON More Lethal 1-|1~1I1 ;Iml
Detaily $1.00, Wonder, -ﬁﬁ N.W. Tth Cou
tion, Florida, 33317,

BATTERIES, GENERATORS

CAMOES - KAYAKS - KITS - Moulded fiberglass -
canvas - plywood - world's largest line - $.35
literature - with boat bueilder's manual $1,
CLARKCRAFT - 163 Aqualene - Tonawanda - New
York 14150,

FIBERGLASS - RESINS - Foam - glass - epaxies -

mat, etc, Factory prices - $1.00 dor literature -
CLARKCRAFT - 16-0-1 - Aqualané - Tonawanda - New
York. 14150,

CAMPING EQUIPMENT
& Tla'l'i

CAMPIME Equipment, Tremendous Selection. Free
E;E&;l. Campmaor, Bex 407N, Bogota, New lersey

L S T

n ng, Star-

age. Free List, ods, 869P Springhill,
Secane, PA lﬂllsp o

CAMPER TOP Build your cwn, Any size iru:k

I:".nmplliu slln! $4.00. Camper, BOO7 East Apache,
Mesa,

ATHLETIC & BODY
BUILDING COURSES

MEW!! POCKET EXERCISER-—  Easil Used--
Anylime, Anyplace. LIFETIME GUARANTEED!!! Ower
1 Exercises |lustrated, Order NOW- Get FREE
Trlimnf Schedules For  Athletics wnl|hmt:huu.

g B“I-IwII hl; T“Ir"'ﬂ B HTHHPE
andling. Pem, ox
FHMITII. Fl. 33517 '

POWERFUL Body fast! Guaranteed! Free Informa-
Hﬁ" s.lé.lngun Powerhouse, Box B6TE, Minneapolis,

184+ INCH Arms - 90 Days or Refundl! $3.49 -
m&ﬂt!' Westpubco, Box 163-M, n:mn:.

MUSCLES FAST!I! Free Brochure:  Master
Bodybuilding, Box 40651-C, Detroit, Michigan 48240

BIE MUSCLES, Powe Fitnn: "Imni P
for Young Afhlete’. GUARANTEE
Box 503-C. Unlon Springs, Al :uul

e bttt el s sl e M S

EXERCISES FOR PEOPLE T0OO BUSY TO EXERCISE.
How to be fit, unml:.ln: 1l ere, Six Minutes
Daily, -nilhuut 01 hmr Satisfaction guaranteed.
Send $1.7 VE 01078, Box 863, Milwaukee,
Wisconsin 5:!21:

BIG ARMS ADD 3" One Month ant
John Jackson, Bex 235, Belfast: Maine otars. To00:

SECRETS OF BUILDING BIG ARMS REVEALED! Send
33:10 for Wealght Training Program. Professional
odybuilding, P.O, Box L, M. Belimore, NY 11710

Il.ll.llllTH,b Weight program. N i ip
ment. Assembly Ill1d L|THE'I Inat[:-u:ml:;' "ﬁ:ﬁu"-u
?'535:1 Dynamics, P.0. Box 81172, Chamblee, Georgla

MUSCLES, Strength - Fast! Guarantesd] $3,00
Completa |,mnn "ﬂln?michafﬁmgm Huﬁnr.
TOT1 Circole Place, Tucson, Arizona BS704.

PHYSICAL Fitness Mewsletter, Dept. 408, P.0, 195,
Western Springs, || 60558. Introductory copy $1.00

154 POPULAR MECHANICS

BATTERY nemdluuning lm includes molds, ma-
terials, Instructions, Eulnm ing, P.0. Bax
1387, Atascadero, Ca. 9

BLACKSMITH & FOUNDRY
SUPPLIES

“OUR FOUNDRYETTE™ Blast Furmace—3ince 1935—
CIty " Speciatties. Co. e, “Dept, F7, P.0. Box 103,
aities L
Midd leton, Wiesonsla Si682.
tongs - anvils -

GAS Forges (or coal) - hammers -
anvll bencnes - all blacksmith supplies. Order cats-
leg tor $1.00 - refunded on first order. Mankel

ith Shop, 7836 Cannonsburg Road, Cannons-
burg, Michi 17,

E-HEM‘I" SAVING

COMPLETE Story Active & Passive

tem in nplrﬂlnn r.t Lln'lul l Practical for

ew and Existing lgp Iinn
Company, Box 28:8, Silver I:?Itr.

REDUCE MEATINE And tmu I.UI-'I- of
FAM LOWYERS and ATTIC STAIRS. Simple
$2.00, Permanent, Automatic, hulld for $10.00,
3007 Langford Dr., Augusts, Ga. 30909

NEW CEILING FANS - 4-3peed, 3-Blades 35 Width,
h‘{‘ installation. Home, Farm Cottages. $79.85,
ke Enterprises, Box 1386, Richardson, TXA

Inl.l.l FOOL HEATER. Easil
cial unit cost, Detalled plans
!‘EFMB Osbornville, NI, 08723,

Hg& water, Operate refri !rltnr u heat

m:‘ﬂ’m mimmu:"}gldti“m —

=
3

bullt—4% commer-
5.00, Salarplan, Box

DUPONT TRANMSPARENT SHADES OR WINDOW FILM,
l:um!rull Sun and nllrl 8 es, Wholesale Pric
"" ||; ! erprises, 33901 Oa

IIEIIIM'-I Hnt ﬂﬂfﬂ,‘ present Thermaostat
St:{ba:.u for time operation, Re-
‘hlrru o Hnm:! in Morning. Cost $12. to build,

Plans $3, Ene Co., Bex 5! Lac ings, Va.
mas“ rgy ey Springs,

SOLAR & ALTERNATE ENERGY

ENGIME GEMERATORS—2000 watts §288. 1
Enterprises, Box 693, Oshkosh, Wis. 54801

ENGINES, MOTORS, MAGNETS

REWIRE Car AMtermator for 110 AC. Plans $3.00,
Sweatt, Box 774, Cocos, Fla. 32922

MACHINERY, TOOLS
& SUPPLIES
4" METAL Cutting Lathe $62.90. Talg, 15048 Proc-

tor, Industry, Calif. 51“5
&HRE' Im ri:ld

COMPLETE LINE Of

CUTTING 'I'Dﬂl.i HOLDIN
INSTRUMENTS ET) l.L
nmts uh.un mu. uum
MUCH, W llur:'t items delivered fres. Sd'hg
52, for !92 gu 1378 catal mfunulhu with fi
ordar, LS, INC., F.0. . Sterling
milhtu Mich, un:

CATALOG, Worlds' Largest?

B32 pages, ‘three
pounds,  $5.00  Retundable, McKilligan, - PM 578,

Johnson City, N.Y. 13780

TOOLS, EMERGY SAVING DEVICES, i‘ﬂlllllll-'ll.ll
ITEMS, All name brands, Wholesale prices, ﬁ
5$1.00, David mrply Co., Box 2011, Maryla
Heights, MO, &

PLANS, Pips Bender, $5.00. 209 So. D St,
Livingston, Mt 55047.

SOLAR WATER WEATING PLANS.52.00- VT, Box
614, Tarpon Springs, Fla. 33589

CAR RADIATOR Makes SUPER SOLAR COLLECTOR!M!
— Plans — $10. Radiator Tech, Box B1040AMF,
Cleveland, Dhio 44181

REWIND Car Generator for 110 VAC. Power Plant
Plans $3.00. Schmauss, 1228 East Cass, Tampa 33602,

FREE CATALDE. Solar, wind books. Save! “Energy,”
5305 Broadway, Ell'.r!l'blﬂlﬂ. CA 95820.

WATER Storage Tanks - Life Time Flhlll.':tl -
100 Gallon To Gallon Capacity. Write: Box 3,
Rockton, 111, 61072,

$150.00 BUILDS YOUR SOLAR WATER HEATER. Mo
Maving Parts, Excellent Results, I-lm%l Plumbing-
$5.00 for Plans. Box 2664, Wouma, LA, 70361

SOLAR Pool hnmr plln: Build the
azimuth idu:‘lmlﬂunim

compact SOLARA.

matic flow control. I. rapon  Insolation imcreased
with Turntable base. $6.95. So-lar Associates, Dept.
PM, c/o Box 568, 5t. tine, Fl. 32084

SOLAR collectors, Build :n Avoid Hltly
energy, Collector Fliu booklat $4. Etﬂ- (Postpaid) or
request more information. Geno Enterprises, Box
661, Falrborn, Ohio 45325,

SOLAR Hu’:lngh Comprehensive gulde - $1. Tim
Carrall, 804 Wi q:hr eenah, 1|Iﬂ 56
INEXPENSIVE WOME SOLAR SYSTEM, 'Dﬂ'l'lﬂllte

plans, drawings, imstructions. 56 pages. $5.00. Grant,

LATHES—Unimat, Hmunm. Sherline,  Matals-Mi-
crometers, Catal £1.00. Campbell, 1424 Barclay,
Springfield, Ohio 45505,

BANDSAW BLADES
8921HY49, Sonora, Ca

1800 CATALDGS Listed and described Sources for
everythin %‘ﬂlbl‘l. $3.00, Masterlog, Box 244134,
Oakland, 3.

FREE Catalog—Stesl bar snd shest—Write: CEl,
Box 152F, Knonville, IL 61448,

SMALL FOUNDRY furnaces, Supplles, Free literature,
Pyramid Pm:lu:l:. 3736 South 7th Avenue, Phoenix,
Arizons B5041.%

MILLING Cutters, lathe milling attachments. Cata-
log $1.00: Potter, Box 73, Cadar Inidi, lowa 52406,

NAME BRAND TOOLS BELOW “ﬂLle Ll'ﬁu-
lieveable offers! Many Closeouts, Owerruns. Catal
$2.00 (refundable). Werrems Tool Brokers, Box
Grandville, Mich. 49418

UNIVERSAL ‘wrench, New Revolutlonary Chrome
Wrench Swivel sockets. bn 3" to l;‘l-flE"' $4.00
postpald. GH, RT2, Box 1B9C, Fair Grove, MO B5648

STAINLESS STEEL !.l;rm nuts, washers, Sizes
#0 to 2" diameter, Free, 10 illustrated price
Iji;{'uzhﬂ““‘ Products, J"-f' Cheltenham, PA

MAMUALS: Run Lathe, Repair Motors, Chainsaws,
More! Lindsay, Box 12-CQ, Bradley, IL. 60815

FASTEMER .l.lll.’lll'll“'l‘l 1200 Cotter Pins ﬂ'!-.
700 with Screws $10.95 750 Lock Washers 8
215 Hex Nuls $11.95, !?ﬂ- Stove Bolts $9.85, N-Ita
E&Imuuhg 75¢, Wutty Co,, 135 Main, Derby, Ct.

Any Size, Free catalog. Parker,
I ;53]'5.

Box 14-704, San Francisco, 94114,
Savonius  ‘Wind-

RARE Information! Water Power
m Solar! More! Lindsay, Box 13-CR, Bradley, IL.

HOME CRAFTSMAN

HOW To Create Beautifully Venearsd Furniture
s e e
10 i
IH.. ‘615 East Kentucky, hgf

mn - Domestic and |mported Hardwoods! -l-m
Iems! nlncll. musical instrument Kits. Tools .
uluuunt prlu::ﬂlt-hrd ““&‘ﬁ"'ﬂ'&'j‘
catalog : sman, 2729 Mary
Chicage, | mfnul: GOB0E ’

YOUR HOME WORKSHOP Can earn {%ﬂ .00 each
weekend, Enroll with HOMECRAFT l ll'ld hl-

cilva r mllmmt cerlificate, and Il!
HOME desl Erlmllnlalt Tee w.
HOMECRAFT CLUB L Box 8082, Edmonton,
Canada

100 M@ SAW PATTERMS. Full size toys, windmill
shalves, birdhouses, animals, novelties, etc. $2.
Postpaid. Hayes PM7E, & Willow S5t

Patterns,
Woburn, Mass. 01801.

CATALOG FULL-SIZE FURNITURE PLANS—351.00. Re-
funded with first order, Traditional, Early American,
over 1501 Furniture Desi 1425 Sherman, Dept.
CP-78, Evanston, Illinois 1

" WODDWORKERS! _ . e § § on Plans. Mation-
ally circulated puhlil:ltim umm over ?ﬂ lans plr

year. Early American, Shaker,
clocks, toys, Jigs, Income Idnl. : 7.00 hrllr l-
issues per year, Woodworker's
Sunset Lane, Washington Dlpuh

{Continued sn mext Hﬂ)




HOME CRAFTSMAN
(Continwed from preceding page)

REOWOOD Burl Clocks, Kits, Tables, Free Brochure.
n;‘d“m BurlEsque, POB 207, Lompoc, California

101 PATTERMS, ﬂiﬂl. Hﬂ'ﬂlﬂil‘l Action Windmills
plug “Make Money Jig Saw Dnly §3.00 Pre I-ri
1st. Class. Mastercraft, T. P.0. Box 631,
Ridge, 1l 6006

DARTBOARD CABINET. Attractive pub style wall
unit. Easy to build with Detailed plans, Instructions.
$2.00 postpaid, Coachman 10PM, Box 131, Berkeloy
Hlilhu. N.J. 07922

PLANS Bookcase unit with Hideawsy HWobby Bench
H llalaﬂl? Board, $2.50. 7000 Circle J, Tallahassee,
1.

PLANS FOR WOOD Block sand M}Ii. $2.00. Alba.
2406 W, lohn, Champaign, 111, 61820

IMFINITY MIRROR An (llusion with lights and
mirrors, & mind hu gling wall han in:. I home
work project 1mr un tnd&l;hﬁ lans

d Woads, lrﬂuld ﬂ!nlu
Ridge, 1. BO415

SOLDERING RING KIT. Push tlaﬂim nlr fitting,
heat, forms Leak-prooi Jaint. talns 12 Iinn,
Flux, Braring - hdirinw“al $2.l.‘l|.'| each, State
1o or 34, Metaleraft 309, Bala, Pa 1!004

LOG CABINS & “A'" FRAMES

BUILD Cabins, Ill.utln Furniture, Fireplaces!!!
Complete nual, $3.00. "A" Framg I’L‘II'II $2.00

i Hnullhulbdlr‘l- ﬂil‘plﬂ Handbook
Iprln.ldlll, “Atlanta,

Guaranteed 8 " Beels, 9
Georgia 30306

BUILD A Beautiful PRE-CUT Log Home or Cabin!
CEDAR of PINE KITS from Brochure $3.50
nnur:nllp Informaticn  Package $5.00. Wilderness

Log Homes, Route 2 (PM7G), Plymouth, Wis. 53073

. IIQ:'I'I.II#NHHIIHEMI'IIEIII.IEI Gnllwr rocks Free, ItHh“uI:
I ne summer — withou
ll::hII'TEMIII Eu'i'rm. “lltlu!! oF I‘Iﬂ'lll“ Manual,
§5. Stonehouse, BE14, Sweet, ldaho B3G70.

Profit, Manual $3.95, Box
96820

CHIMNEY CLEANING FROM INSIDE Avoid hlnrd-
uu: climbing, Do it yourself! Brushes, fi
sccesories, Catalogue, (lustrated Instru
%ﬁ:u! CHIMNEY CARE, Box 4265, Cavendish, w

REPAIR Window Alr Conditioners for Yoursell or
30471-PM, Honolulu, HI.

IMPRO-VENTIONS: Unique, practical devices usin
discards. Use, sell, gitts. Write: McGreary,
Chautauqua, N.¥, 1472

EMERGY Saving Plans. Water Wheels, Windmills,
Electric Cars, Home Power Planis, Free imfo., plans
list. Gostman Associstes, 4 Berryville Pike, Summit
Point, WV 25446.

LAMP PARTS. Baslc Lampmakin
illustrated price list S0¢, relundable,
862, Charleston, 5. C, k]

CARTOONING, COMMERCIAL ARTS,
& SIGN I’MN‘I‘IHG

con
brochure. Cartooner.
06405,

Instructions and
MECD, Box

or free
'.I' Brlm'nrd Conn,

““LEKRN Sign painting at home. Free Taient Test, Ben
Kerms, Box ! FII,. Greenville, 5.0. 20601,
385 Lesson cartooning course, Cartoonist's

Magazing
both $3.00. Hartman, Box 30367, Lincoln, Nebr.
BAS03.

SIGN Painting—Easy method. Free Cata
Kauimann Company, Centertown, Missourl ﬂﬂ!

i L R Y g,
center, VT 05075 LEARN Cartooning - fun or profit. Cartooning, Box
BUILT N VACOUM ELEANING SYSTEM, SHP meior, 00%G. Colorado Springs, Co. 80933,
R e oo
Lyclone Products, Pompton Lakes, NJ, 07442,

PLAMS - Swimming Poocls, Greemhouses, Storage
Bullmnu, Playhouses, Do-1t-Yoursell Projects. Free
Brochure, Canadian Spwllltlﬂ. 1971 Grlnd clli.'-lr

pedia, Bonaventure Co., Canada GOC

SAVE MONEY - Rlpllr your own refrigerator ulinl
cammoen household teols, Professiomal  serviceman
shares his secrets in this new service manual.
Written in Commen Language with Simple Instruc-
tigns, Discower how easy It 1§ to SAVE 325 to $50.
ORDER TODAY! Send 34.95 to: Stokes Service, Inc.,
P.0, Box 741, Ontarlo, OR 97914, Satisfaction
!".‘!!’.'E’.“."!FL____

CLEAN DRINKING WATER. Remove chlorine, other
chemicals from city water for 1¢ daily. Bulld puri-

fier inexpensively, “nlir Instructions, 10-year sup-
ply firtering Eﬁlrﬂ 310 lus .00 handling.
Guaranteed! Bax mag Saint Petersburg,

Florida 33743,

SELL YOUR OWN HOME! ﬂumputl l:ﬂ “with le‘.
Sign, Contracts and more, Information write: Pl'.l
Box 38, Wabash, IN 46992

HOME BUILDING &
REMODELING

SAVE B0% ON MEW HOME., BUILDER-DEVELOPER
Revesls Complete Detalls - $5.00 - Guaranteed,
DEXTER, Box 9365-M, Jacksonwille, Fla, 32208

UNDERGROUMD HOMES, The energy efficient, low
maintenance, home of tM future, Building tips, dif-
ferent plun adva s and dlmnrrlmi "send
500 to: Undérground Homes, PO, 1346-M,

rismouth, Ohio lﬁm

PRACTICAL House plan duslﬁru Ilmil: 3
and Contemporary $4. 21561, Ch
tanooga, Tennessee 37421,

rrrrr

REPAIR AIR I:HIFIIIIII.IS Illuilntqd mlnull
tells how. Directory included. $3.95 postpaid. Alr-
Power, Box 1411, Hickery, N.C. 28501,

PROTECT Your family/home with our m doar
security device that you can make easy wick,
No installation. Save $;j Only $2.00 inr dl iled
instructions. P.0. Box 14 rson, Calif. 96007,

INYISIBLE 'HH'I'I. ll!lll = Amazing Cold Process
Kit. Guaranteed. Elenby Products, Box 884-P,
Jackson, N.J. msz?

RECYCLE ALUMINUM, Simple device flattens cans
for easy storage. Plans $2.00. Includes Bonus Profit
;ﬁ‘i?m' Recycie, Box , St. Petersburg, Florida

BUILD YOUR OWN SHELL HOME. Blulnrlnt: 351“55.
cumgletl materigls list and photo 25§,
ox 16BA, Murray, Ky. 42071

HOW-TO Plln. ar,hldull Bonrdlmt-n Bulld, Sub-
contract auiw Fres Detalls! Write:
GI-IS Box HP nlllun.

PLASTICS

CASTOLITE Pours like water, hardens like glass
without heat. Crystal clear, colors. Embed flowers,
seashells, mementos ;rm.nlu Make fine |Ilt5.
Reproduce your designs with flexible molds any
S SO s i Gl

JO, 'l : o 4
Woodstack. 11, 038,

SIMPLE PLASTIC PARTS—Inexpensive molds for
m:t m“ I ﬁwtllnnl L‘E“ it I Md m‘r:“
ol i il lu 5] Wi -1l A
6/6. Send I:rln:'. nr‘sufnhu fn’ ;umti;;. of uH,mr
samples, Pliant Plastics IF 174th Ave,,
Spring Lake, Mich. 49456 Pho: (ﬁ-lﬁ-} 845-3140

BATHTUBS That are Dull, Itwll'h and Stained can
be renewed with a Tubcote zing Kit. Includes
material, Instructions, appllu:ltnr: $31.50 postpaid,
;?Mnmullln Repair, Bex 68531, Qak Grove, Oregon

“MAKE 24 BUFFET TRAYS" $3.00, Larco, Box 1755,
Manchester, Mo, 63011

APPLIANCE REFERENCE GUIDE! Save money on
Appllance and Hﬂrlﬁﬁﬂmn Repairs. Send $3.00
liance Reference 970 Mallard Drive, Bradiey,

SHIP MODELS, Mantu Sergal
kits, historical camnon u:u, IIIIHI.II& PI.II‘.:I'.I FIII
catalogue, world of Trains, 63-118 Woodnaven Bivd.,
Queens, N.Y, 11374

SHIP And Yacht model fittings: Pine construction
bl kits: hlulprlnu Send $1.00 for illustrated cats-
| . A Inc.. 1 Etowsh Avenue, Royal
0al Hl:itblm il
um Ship Model I:It:r wu Hwn fumltuu Nits,
construction materials, tools, lnzlm,
motors, filtings. 1978 llld'tr:tld !B-u&;-

$1.00. James Bliss & Co, De
Dednam, Mass, 02026,
|.|'I'l Steam 'rewmd backyard railroads! All llm..
rawings.
En::n::. l.ummn:‘ clllfurnﬂ 80717

SHIP MODEL Kits, Plans, H'ltiul. frem our
Workshop, Bsfl Illu:tflbtd l‘:l'ulnia §1.00 {hlunﬂlblct}‘
Blugjacket lp:r
Norwalk, Gt 06853

MODEL I.JIH..IHH—H l.‘.ilII
Manufacturing Co., !‘“ﬂlmn.nfh Hl?l.

MASTER Shi ““l‘l 128 Pages. Kits,
Toaols, Books, Fittings, H‘mdd?m mlpl Unlimited,
Box llnl'tnrl Grave, 11

Muil:'l’l.'ll.l- Ship Model Kit “Tha Cutty Sark™

Free Details: B.irnmr Longtin, 855-M Watsen LN,
Henderson, Ky, 424

RADID COMTROL -llrninn. Boats, Helicopters,
Supplles. Big Discount catalog $3.00. Modelers Sup-
ply, Box 7185, Montgomery, A L 36107
CIVIL WAR MODEL CAMMON PLANS, Catalog free,
wim. Green, Box B2, Shalimar, Fla, 32579

KITES, GAMES, PUZZLES,
S OVELVIES
il m.l Id & Il'lll| S|ﬂ| II ﬁﬂ ;;ﬂ' -
Mo R B LWL

iwot, Colorado BOS44

BRAIN TEASER! “j‘ﬂllx purzle from the ORIEMT,
Everyone can ;’?mté‘t o Hnlr Emminm:?:ﬂ;:r
2.9 When - work send !
iu:mu back $2.00. Brain Tlllll‘ 231 West Harndon,

Illinois 60915 Pinedale, CA 93850
WATERBEDS... Step by step Plans... $1.85. Hnn GIGANTIC Space Bird Kite Tear-Proof Free Detalis:
g:::m EE;I'I;I;;E B&) * Enterprises, Box 13008 Longtin, 859-F Watson LN., Henderson, Ky. 42420

SAVE 50°% On CAR TUNE UPS, Send $5.00 for
Booklet. Box 513, Springfield, N.). 07081

CONVERT Cellar clioset Into 50 cu. f. freezer!
Larger sizes available, Assemble pre-fab rﬂrl.wﬂ
ing equipment for futnrrruluct savings. Write for
free literature. |lustrated ,E and installation
manual available-$5.00, Visa/l I:'. Hold—lunrl!u:t Dept.

MAGIC TRICKS, JOKES,
VENTRILIQUISM

rru.ur Jo-u:. Trlcl:. S-tlII'IEI.. Epﬂﬂl uﬁuﬁlﬂn. le-
ing. Johnson-Smith, Clemens,
r.h Aunf. 3.

P, Box 3108, Princeton, N.J. DISCOUNT Ih ic Catalog 25: savings! Magic
DO IT YOURSELF ——= m“ 5 Fon Discount conter, “Boc 1930 MP, New Tork
Teg'hniclm'f Es:r:f::r !_?Mm!;nrrﬁl "ﬂ'u"" n::ﬁg' “WOLDS For ﬂmmel:hnlgig:ul‘?rua:'ﬂ: Catalo Nfﬂ?:l.m MAGICS Catalog Miu sarvice
MO, 64053 ! i e . Eugadrlhh lass Bl:nnlds $2.00. Plycrete Mold Co., EF Lml} ‘F““““‘ﬂ‘,.ﬁ”ﬂé‘i" Magic, 3319 E ﬂ arleston,
5, & Vegas, Me
~ TELEPHONES, Equipment, all types including Modu- —
~ PROFESSIONAL ¢! Factory Direct to you. Glant
lar. Catalog 50¢. Box 11478, San Diego, California ANTS & CRAFTS o TVESIONA {:;? e Bk 8" u“ﬂ'ﬂ“
n
WMrm: mrllm .mz. tmm;f Al m:aﬂt Fi uﬂnu;h 'Euqun Ellt';m“huu“ oma- Eﬂ:ﬂhﬂm 4
i o e S ums 5200 as  VENTR llmam aumum Instruction, Serl
Datalls frea. “Trople, Sox 953, Palm Bay, Fla.  FACMI ﬁ?fmﬁ"ﬂ? ool Ristyenn, Puppets. Catalog 25¢. Maner, Box 420PM, Litle ~
Qigra s
| Books,
Picture Framing ~Supolies, ~Cateiog STAINED GLASS CatalogP, Tools, Suppiies, Books. =S SECRETS WEVEALEDI Tt Cataiog of
P

WHOLESALE,
;2 00. Mr. Frame Inc., Box

l-‘lil CATALDG Of E:kulpmmt Designed to Tum
Rocks Inta Gems—It' ; on's, P.0. Bax
35-PM, Redlands, California 92373 ? 479 ]

BUILD YOUR OWN PICNIC TABLE!! & Feet with at-
tached sms solid 2'x8°, 2'x6° Construction! Iit
includes Complate In:truﬂiun:. Illustrations,
terns! Send 00 to: Custom Built Picnic 'hhhl.
Dept. P-2, Riverside Drive, Ogdensburg, N.Y. 13665

RAILROAD-TIE Walks/walls. l.lniwn designs. |llus-
trated instructions K Corp. I
Avenve, Mahwa. N.J. 07430, 4 bwaion

Send 35¢. Saylescrafis, 1
10960,

“GETTING Started In Stained Glass™ 50¢.
Whittemaore, Box 2065Y, Hanover, Mass, 02339,

GLASS Blowing Kits. Learn to Make Miniature
Animals, Ships, atc,, for Profit. Free Details. Willis
Glass, Box 34G0H, .I.l'l-lhlim. Calif. 92803,

WOODEN TOYS. Make your own. 52,00 pla
instructions. Stephenson's Woods, P.0. Box 1524
Spring Valley, Calif. 52077

EASY Carving, Hard-Yet-Soft, Composition Board.
Mahke your awn Wall plague, etc. Free Information.
g-%irllt Dept, C, 1962 NE 147 Terrace, Miami, Fla.

l'mf:::lnnll g - 5§2.00, Secret Chamber

[l
ttsburgh St., Springdale, Pa. 15!:&

IE l H.In umcu.u Free details! P.0. Box 22,
Creal Springs, 111, 62922

HOBBIES & COLLECTIONS
. verman,

3 als.
J87PM, Baldwin, FI‘.II,'I'1 11510,

COLLECTIMG Political Items? List 50¢, Campalgn
Americana, Box 275PM, Merrick, NY 11566,
{Comtimued sn next page)
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HOBBIES & COLLECTIONS
(Continued from preceding page)

BEER Can Collectors, Can 1sts, $1.50, Jan Huber,

301 Granmger, Dayton, Ohio 45433,

COLLECT MATCHBOOKS. Six different $1.00.
Matchbooks, Box 21635, St. Louis, MO 63109

OLD POSTCARDS 10 Postally used and unused.
Scene v.:uuun -$1.00 Postpaid. Rustco, Box T42H,
Lima, ﬁﬁ

DEHL!. EMBLEMS, PATCHES

EMBLEMATIC Fraterna Spnhliu Wirlte: Potter,

P.0. Box 1568, Tampa, FL 33601

ARGEMTINA—Different.  10¢.  Approvals.
nqhemmps, Box 650, Saco, Malne 04072,

fl Uﬂitbﬂ St-lt“ and United Nations
, North Mismi, Fla,

Prlu Llrl She
a3e1.

"FREE Duplicate Exchan
nml 4175, Dearborn, ngfpn 481

50 US., 25 wnn rovals. Happy, Box 124
AR 6. With App am 24,

50 IIIFIFIID:H'I' il.Im!- Hi{.llm Includes 1543 FIIII
5] cu ans rovals
i A

ruur: Belden,

Company,

“EMBLEMS Embroidered. Made to order from T
design, Free catalog. Donalyn Creations, Box 247FM,
Cliftside Park, N.J. 07010.

CUSTOM Designed Embroldered Emblems, Mo Mini-
mum. Free Catalog. Southern Emblem, Box BPM,
Toast, Morth Carolina 27049,

ANTIQUES, RELICS, INDIAN
GOODS & CURIOS

INDIAN Relics. List free, Arrowhe $5.00 doz.
Folsom $10.00 each. C, Secrist, Deerfield, Mo, 84741,

SELLING 10,000 Indian Relics.  Arrowheads,
Knives, Spearheads, Scrapers, Etc., List Free. Lear's,
Glenwood, Ark. ?15#!

ANTIQUES Curios, Official Guide. Massive 416
page volume. 1500 Illustrations. ginl and selling
rices. Be an instant authori 1. Hubert Ray,
68 Pinehurst Drive, Talla :ll AL, 35160,

STAMP COLLECTING

WOW! 110 All Different Germany 10¢. Cumrrllmnm-
tives, Airmails, High Yalues, BJ; Catalog if
lists. Alsa, fine stamps from our approval -l
which you may return without purchases and cancel
nn-h:t at amy time, Jamesiown Stamp, Depl. ATEFPM,
Jamestown, N.Y. 14701

SEND Only 10 rur nice collection of U.5. Stamps
|.r||:rud|n|: .00 e and scarce mint Sipex Souve-
nir Sheet, Anm:tlu price lists of other beautiful
stamps and collectors supplies also included. Mystic
Stamps, Depl. 55-1, Camden, New York 13316,

FREE! Big Bargain Catalog - New Edition Ilaﬂng
thousands ains  inc udin; UsS & B.MNA
stamps, packets, albums, accessories and supplies.
Also, fine stamps lmm our approval service which
you may returm without purchases and cancel
service at IJ;‘; Im- Jlmtwn Stamp, Dept. ETEPM,
Jlamestown

EMERGY CRISIS Get involved in this urgent issue
with our U.5. and Canada Energy and Conservation
collection! Including McMahon and his discovery of
atomic energy. America’s first oil well, 16 stamps in
all. Plus detsiled lists and selections to examine.
Buy any or none, return the balance. Cancel our
service anytime. Send 25 fto Blrulun Stamp
Campany, Dept, APME, Calais, Maine 04519,

AMERICAN REVOLUTION lll‘.imlllll.l. = Still
Time to secure Lovely Cacheted FIRST DAY COVERS
of all U.5. Stamp Issues, Single cover B
Different Covers for 51. N.M.WALSH, B
TUCKAHODE, MY 10707

MOMEY! Money! Makes the world around! 5
beautiful Bank es only 10¢ from lapan, China,
Bulgarla, Hong Komg, ete. With exciting bank note
ulu:'tluru of 11g|:|m'ull which you may purchase or

today. Start uninﬂnﬂ i m:h'ut
inn hnhh:r Jamestewn Stamp, Dept. B7EPM
Jamestown, NY 14701

25 Diff. Unused Mainland China 25¢ with Approvals.
;?H«d“l. Lily's, 2931 N. Monitor Ave., Chicago, 1l

- Two
J08E,

"

50 YEARS Oid, fifteen different United Elltllh 0Ver
fifty years old—25¢ with approvals. laxon, Box C11-P,
New Rochelle, New York 10804.

WOW — 55 Different U. 5. Stamps! Only 10¢. In-
cludes old Issues, commemoratives, high values, alr-
malls, plus hard to get $1.00 stamp—send 104 (offer
;;1 Igulﬁ?“l‘lilll.ﬂ tor Goliath, Dept. WA-1, Bethlehem,

100 Fascinating Turk
25¢. ADULTS only. Goli
MM 03574
“"70,000 Different] $2.50 per weak, Fres details.
Hertle, 3812 % 47th, Chicago, Illinois 60632

ﬁ!l& TN Set, rovals, Hildebrand, Box
5645, Redwood ﬂinr, l::iliu’ﬂﬁn 94063,

100 OLD United States between 1B61 and 1939,
$1.00. Ed Roush, 423 Shepard, Mansfield, Ohlo 44207,

TREMENDOUS Bargain! 425 Different U.5. LUsed
$4.50 postpald, E =l1 Stamps, Box 27437, Creve
Coeur, Missouri 14

" 50 DIFFERENT | Qld IJE. Revenue Stamps $1.00.
Winchester Stamps, Box 3502, Mansfield, Ohio 44907.

“T80¢ BRINGS You 100 pimml plus worldwide ap-
E;unl: l:.'-ut Shaw's Stamps, Box 277, Ocean Pa

':E lnmp: :llr diﬁmrut]l anly
1, Bethieshem,

AN unu:ull U.5. Approval Service.
153556, Philadelphia, Pa, 19111.

BREATHTAKING Beautiful. 50 d‘H-'I'qrunt mint Monaco
pletorials commemoratives only £1.50 with mint com-
plmsm approvals. Pagoda, Box 132P, Sidney, Ohlo

156 POPULAR MECHANICS

Sherman, Box

Stam|
included. Wille
Heights, N.Y. 10598

PEMNY! Approvals! Regardless catalogus! Kloster
4164 52nd s’: San Diego, Calif. 821 55 '

QUALITY Approvals. Low ltll. Write: Thompson's,
Box 25237, ':Immnnu hrlrl a 23260,

50 OLYMPIC Plch)rilll.! 256, rovals. Ross, Box
564-PM, Yonmkers, NY e

JAPANESE Stamps mint unused 2 dlﬂ'lrlﬂtn?!
No approvals. Masa 'f wchi, 955 Hil’lllﬂ mmr
Nerima, Tokyo 17 k, The Sanwa Ilrrl‘.,
Qizumi Branch

FREE Surprise collection sent with approvals.
Gould, 1784 Elruun. 5an Francisco 94123,

U.S. MINT Specials! Flag Set complete $1.50. 1¢,
2¢, 3¢ Famous Americans (21 different) $1.50. Free
List, 'Brooks, 2601 Avenue U, Brooklyn, MN.Y.

ilﬂl.l STAMPS 2
TRUST STAMP COMP
New York 11435,

500 DIFFERENT Stamps :‘J! Smith, 508A Broaks,
College Station, Texas 7

“IMVERTED ERROR'" T
SIEN; 25¢. Approvals, Be

and up. Mounted in books.
¥, P.0. Box 100-P, Jamaica,

100 Different  United
mont Stamps, Washington,

$5.00 'H'llul, 100 Different United States Commem-
aratives $1.00: Bryson, Box 8123, Toledo, Ohio

COINS, TOKENS, CURRENCY

3 OLD Liberty Head Mickels Only $1.00. |ssusd be-
fore 1513, Limit 1 set. ADULTS Y. Plus prica lisis.
hl;;;l.rmn COIN CO., Dept. HL-1, Littleton, M. H,

" HONG KOG DOLLAR ﬁl'hli'uﬂﬁ;“Uﬂclmlltld cupro-

nicksl dollar, LImH! ﬂﬂl. Plus price
ligts. LITTLETON CO KH-1,
N. H. 03561
WHEATIES: 50 Assorted $1J‘5 .« «» 50 Steelies
Edwards, Box 43-PMT,

$335 _ ., . Indian 50¢.
Woodstown, N.J. DBO2A.

FREE 40 Page List! A-Z Coins, 4201 Coldwater
Road, Fort Wayne, Indiana 46805

INDIAN Cents 7 different before 1909 $2.95. Alco,
Box 121PM, Westerville, Ohio 43081

GOLD  Bicentennial Coins! mut. ated)
MOUNTED! Great Gift! CO
$2.49, Half-Dollar $3.82. Daollar ﬂ.ﬂ

ml?nh. 4643 Barcroft, Sterling Heights, Hlmi#
BRILLIANT Proof Se
!224? 1955 SHH 155! Hl..l‘?“li!ri' - IHE

E,rch a7 S$11.H Md HED Put
;:clnnh 7. Bebee's, Incorp., Omahs,
Huhr EBlll

CAMERAS & EQUIPMENT

FREE Illu:truttd 112 page tabloid llu mll order

mln equipment and supply cata Porter's

tore Inc., Box 628, Cedar FI“-I. lm 50613

CAMERA MAINTEMANCE GUIDE: Care & Use of

Your Camera, $1.00, Japan Camera Industry Associa-
tion, 1221 Sixth Avenus, New York City 100

PHOTOS & PHOTO SUPPLIES
SAYE - Color film - 20 prirlt: ul'{h ;gtm.‘mll 1130.

or 135 - $4.55 !lch Garden Sta
Rochelle Park, NJ 07662

U5, 100 different, 10¢ approvals. Stamps, Box
345P7, Midlothian, VA 23113.

111 DIFFERENT us. stamps Including Hlmmlr-

skjold invert 25¢. [l: rovals, lllm:-t. East
Lawrence, Royal Oak, Michigan 48073
FREE Canadian  Stamps. Gen ml Approvals,

Chapmans, Box 48TA,

r "I!I'IIELIIM}I“ u.s,
rea! Eve
Grand mr’:im:, "iln:niam 49501

Galesburg, Michigan 49053

rnmm Pricalist and catalog
Schneider, Box 1240,

BOOKS & PUBLICATIONS

HUBE Football, Baseball List. Send $1.00. Hoffman
Research, Riltkon, Pennsylvania 15678

100,000 Back Issues including 35,000 GEOGRAPH-
|i.:'.st 25,000 LIFES. Back IIII'IHI"'MIIH'II, Box 247TM,
Illmtri, Mass, 01823

WILDERNESS Living! Shelter, Food, Power, Madical
Self-defense, Military. Books—Vital Fascinating. Ex-
traordinary! Free catalog. Adobe enda, 3,
Glendale, Arlzona 85301,

ﬂlﬁlm li|||'l:lr|".| ﬂdlmﬂbﬂ —_— m# Vatican,
Ghana, San Maring Russia, Animals, !plnl,
Over m dil'lurlni[ pius Us Cats Approvals.
Global, Box 7429-P-10, Olympia, Washington 98507,

RUSSIAN S
i‘l.m. Russian
T463.

& Collection Including Souvenir Sheet,
Approvals. Snedeo, Waldwick, M.J.

“TEN Diferent Foreign Mint nh ﬂrll each from
Ten different l.‘-uuniriu ﬂnl rovals
myln;t PFS Stamps, 7, Frlmnll:. chigan

20% - 40% DISCOUNT ON STAMP SUPPLIES, Send
&%ﬂ for cmlngbuhtmmc Supplies, Box 34113,
esda

200 EHH'trel'rt Germ
ner's Packet .lppm-l:mzi

Plus Economical Begin-
1. Fles, AGP, Thol

Dhio 43076,
200 Worldwide stamps 25¢. Approvals. White, Box
24211)Q, Indianapolis, Indiana 46224

PHILATELIC PROPERTY REMAINDER CLEARAMCE!
$40.00 worth of fine high value stamps, plus 1000
urpriced stamps. Loads of large beautiful sta
All for only %10.00, Money back Guarantee. O
today! Eric’s Stamps Kitchener,
Ontario, Canada N2G -lﬂ

300 Diffarent S'I::mga $31.00. Parizh, Beox 492,
Goose Creek, 5.C, 2944
Eii lp-

UNBELIEVABLE AMIMAL HLI.tﬂ‘IU‘H

ovals. Moleski, 11 North
easterville, Pennsyivania 1504?

BECOME A STAMP DEALER, Complete sales
system, Iru:ludll|| inmtnlz INustrated clrculars,
Instructions - only $35.00. Request details. LeBlanc,
Box 110-PAS, Glen Cove, Mew York 11542,

OLDER U.S5.A. on approval, Surprisingl
selections for adult collectors. Itﬁurt l!' mﬂ
laﬂ' Lmull chhignn 489331,

“IRELAND! 50 nmarrnl:. 25¢ Annrml: Milehigh,
3445 Quitman, Denver, Colorado BO

107 Different Triangles, SIHII'B.
$4.00 Value. Only 10(. Free

Topicals I'It
coupon 'ﬂ'ﬂrﬂ'l

Approvals, Jaylo Stamps, East Syracuse, New 'r
13057
1“ Bargain- 100 different commemaratives,

with beautifal worldwide spprovals, Stamp
enter, Box 37, Kennebunk, Maine. D-f&{!

Packel . 10C. You'll Be Delighted]
Approvals, Tarheel Philatelics, Siler City, North
Carolina 27344,
B0 SPORTS PICTORIALE 356, Ap Is. Arbour,

3727 Downey Dale, Randallstown, MD. 21133,

~27% DIFFERENT Worldwide, 25¢. Approvals. Tib-
bets, BETS Meadow, Downey, California 90242

CLOCK And watch repairing books, tools, materl
Free catalog. Morth !murlrun Box TIATA, Fox Hlur
Grove, Illinois 60021,

"wn'm'n.r Combat,/Self-Defense/Wilderness Liv-
Guerrilla Warfare” .. Books/Manuals . . f-ltllﬂ!
# . Ken Male, (K-50) . ., McDonald, Ohio 4443
E Book, PWP"'!t Elljlh Emil[_rmul‘wt Christ.

u dﬂn Missl Road,

ester, N.Y. 1
FREE Catal alﬁlrn rovement
cassette -4 p House % l.m.lrldtr

Hammack
&t., Dept 101, Charleston, WV 25302,

GREAT PYRAMID. F 48- boakiet, ‘Tﬂlm
Chester Springs, PA. ;." -

" POKER! Win Ennslltlﬂll inside facts, odds in
:swr Favor, $2.40. Emma M. Barrett, 1614 So, 9th
et, Camden, Mew lersey DB104
SALES RESISTAMCE PROTECTS THE FAMILY BUD-
GET! Send for fascinating booklet, “‘Beating the
High-Pressure Salesman at His Own Game." $3.00.
Sal Information Enterprises; P.0. Beox :

Dallas, TX 75240

COMMISSION Mailers uul.rtln
Seekers. Yearly Subseription
tiug;h 11 Willard Avenue, H'uun

il 'rnr I:‘wartlnlnr

“FREE THINGS DIREGTORY, $2.00. Money-back
Guarantee, wam International, Box 1055, Atlan-

ta, Geargla
TEXT. The Fabrication of Wrought Iron. illus-
tratad. Free Informaticn. Mr. Eaton, P.0.Box 241,

Santa Pauls, Calif, 93060,

ALCONOL BOOK -Momzert's Practical Distiller- The

At of blﬂlllirﬁ Rlcﬂl‘r IE :bhul lled

instructions and Dia {! Stills for

Fl roducing pure SPIRITS. Il.rnk:war- gﬂm Check
0., to: Tech. Dev. Ent. (PM-12), P.O.

Haven, Conn, OBS16

FREE SUBSCRIPTIONS To 101 Technical and Trade
Magazines, Yours for the asking. Booklet tells how.
m?ind $3 to: WRA, Box 536, Belmont, CA

WEAPONS-One Chapter in Special Forces (Greem
Beret) Handbook, Send $8.95. Spectre, P.0. Box 312,
Dept.-31, Ayer, Ma. 01432

WHAT TAX REFUND Do most small and medium
siped businesses owe themselves and  many
EMPLOYEES? When can children’s exemplions be
used twice? Cam you and :mlr “nl er nul:u a
simple change and split up to $1 early in tax
savings? Short bookiet lnmrl these and other
vital tax guestions. $10. San Jose Tax Research,
Swite K7, 5290 Dellwood Way, San Jose, CA 95118,

{Continued om next page)




BOOKS & PUBLICATIONS
Continsed from [
TEERN ersus Homeostasis emat
ical. 42 Pa bound paper Booklet $2.00. FM
g;srﬁ:; 82154-5eventh St, Argus, Callf,

PLAYS, SONGS,
MANUSCRIPTS

lish, Mun:iu. prnnﬁ'lruu, ﬂil.trihuti AII Il.lb]lctl
ree booklel PM. Vantage, 516 W. 34th Street, New
York City 10001.

POEMS, SOMES: Your Song or
money, Free Examination. ngz::! |

Sunset Blvd., Sulte 1221,

90028 SR Nalgs
HOW TO WRITE A SONG AND GET IT PUBLISHED, A

Booklet written by a Professional Musician, can gel

Anyone Starfed In the Lucrative song writing busi-

ness. Send $2.00 to: Marva Emterprises, P.0. Box

307, Hardy, AR. 72542. Request publication #711.

MUSIC INSTRUCTIONS
IHSTIII.IIIEHTS

Wedel: Guitar, .lr%:
Drum, hnln Dobro! Free Gl log! Warehouse P
Box 11449, Fort Worth, Texas 761

may earn you
ne Records,
PM, Hollywood, CA

BECOME A REPORTER ‘m can find, qualify for
exciting, high-pay newspaper jobs. Weleran nevesman
tells how. $2. Box 307, eaugay, N.Y, 12920,

BOOKKEEPIME OR ACCOUMTING! Your own bu:ilness
or work for others. Easy hm-—sh.ndr plan prepares
You quickly, 'd'li«m-.laprwﬁ "-ll.:nnlntiﬁr;:
Career Kit." Write: Accounting S-:hnn Dept. PBCSE,
Mewport, California 92663,

Ml‘l‘l THE BIE RIES lllustrated manual mnlﬁu
$10.95. Douglas Publishing, P.0. Box 107
mla'hmu City, Okla, 73140

BARTENDING-Bar Ma
Information. Bartending
Fernando Road, Glendale, CA

LEARM Auctioneering. Term soon. Free Calalog.
Reisch World Wide College of Auctioneering, Inc,, Box
949, Mason Cily, lowa 50401.

DETECTIVE Career. Free Information. Universal
Detectives, Box B180-F, Universal City, Caiif, 91608

|Irnlni |muuum3m. San

RADIESTHES Ih!innlnl. Dﬂlﬂll E5.P. Courses
and Equipment lllustrated Cata !.'l,ﬂl {refund.able)
Established 27 Bruce Ciopen,

ears. Dept. /R
Highfield, DIMIHH, Sussex, Emgland RH17 JEX.

HANDWRITIMG AMALYSIS bl M. N, Dunhr Flm
textbook, Hardbound, 256 pa Oniy $1.98 Eﬂpﬂd
Nelson Cempany, a5 JI:IIHI, Chicago

ICHORD, FORTEPIANO AND ORGAN KITS For

HARPS
construction by the Amateur Craftsman, Ru oduc-
tions of 17th and 18th century Single or Double-
manual harpgichord, bentside spinet, “‘Mozarl’
fortepiang and chamber urnn - from $975. 20-page
brachure: Frank

Hubba Incorporated, 185 A-P

Lyman Strest, Waltham, Mass, 02 Eﬂ.
ACCORDIOMS Save! Famous Makes. 40 Models,
Eas 'I'-rm; Trade-ins welcomed. Home Trial. Button
toa. Frae! Cals snd Importer prices.
mcnmﬁun Corporation, 5535 (R) Belmont, Chicago

H.I"l' To pléy and make, quality dulcimers, banjo

rllut Iumm-d dulcimars; Instruments an

I:m H 20 SE Main St., Hlnnnpnlh
Hinnlmtl

Iuni_mmi *Hiﬂ- OREANS, Rebulld and
|:i af "How-To" books $2.00 [mmm
mn an Westal 11, NY 13850,
~ GUITAR, @anj "u'lnnn. Hmlulln mﬂ?ﬂﬂulnnu.
Accessorles, Plana Tuning lltl.
Guitar Centar, Box IM Tl.lll!._

“KITST pulid nul'clm nHm. 'fllrpl. hliu
dolins, From $2.95. Finished Instruments from l5.
J;,I;“nﬂml B665 West 13th.-PM, I'mm«r Colorado

 ELECTRIFY Player Planos, Pum g I'II m:m
Il'll:rall'ushnilhI Lee Silent
Les Music, PO Box 630F, Yenice, lE‘-llllm'nil Wﬂl

LEARN Banjo—5 string Blusgrass sasy. Mo Music.
Frae detalls. I-I.I'_ll‘ﬂﬂ niﬂ ;!m Marieita, Georgia

“WHOLESALE Musical instraments, - Aliied, 57
Route 17, Paramus, New lersey 07652

POEMS Set To Music, Nashville Music Productions,
By mi-ﬂl Naghville, Tennésses 37204,

"TINTERNATIONAL Catalog waluable 1o makers,
repairers of stringed Inmumntl Imported woods,
parts, accessories, kits. Fine mn-uu- ﬂullm
'fbnlu cellos, basses and bﬂl. Send 25
oL Grodit certificate nud vﬂlh
cal
4026

1.25
. Imterpational Vialin !Nwlm sla
. Belveders Ave,, Baltimare, Md, 2121

CHORDE—With Easiest Method Ever!—MNo Charts,
Frea details, GOLDEN—Box 219, Xenla, Ohio 45385

ACCORDION Top Brands. Cordovox, direct. Tre-
mendous discounts. Trades lu:lphd brochure
PM. Accordion-0-Rama, 874 Broadway, N.¥Y.C. 10003,

EDUCATION & INSTRU CTIDHI

WELDING TRAINING— Basi fior
Major hunm—m:ﬁu:lﬂ ili 'I'II, (tu.;,. Plpq III

ﬁMIHIl.
HT. llmti Inr
HOBART

Wlnﬂ ﬂhil} TH-I. -DN#

schoal  bulletin res  scheduls,
:?;ﬁll. OF “l.lllll 'I'IEIIIUI.I!IT Box ?l. Troy, OH

HIGH SCHOOL At homs, no classes. Diploma
awarced, Information FREE Wrile: Amerlean Schoal
. BAD74S, B850 E. S8th Street, Chicago, IL

ll.ll‘:'l‘lllllt:l l:-mtr Tmnl
FCC Tﬂl‘l

Mail. aill,

nse, Eng nnrl
FREE lr.huol l‘.:m .'.lchwl :"fi
Write; CIE — lell-ﬂ lnltlluu of l{mr:nm,
NMHU.:H . 1776 East 17th Street, Clevelsng,

VETERINARY ASSISTANT, Send for free color
brochure. Tells how you may traim at home for
H:illn.l: animal care caresr 1'nr jult few dollars a

American .n.nlm.ll Sclences,
Dlﬂ PME& Nowport Beach, t,‘.-llfurnl. 92663,

pae e Lotk L PO
T
Ime luded. E:hriurl Interiors—painting, - up?nllttlml‘r:
lnrclll Hu Customizing
ll'ltll'. Dept. PBCGA, Hlmt.. California 92683,
"TEACH YOURSELF BARTENDING Fun Job, Hi P
R, 'l!“ﬁﬁlnﬂ?n!"ﬁpun wu:iuti Box
s,
702, Indlan Rocks Beach, Florida 33535 o

— -

LEARN GUM REPAIR At home for profit or hm
30,000 Students since 1946, Approved for Veterans.
Hunlrb.ll:l. trial offer. Mo salesman will call. 25¢
Brings Details, Modern Gun Repair Schoal DT1
PMG, 4225 N. Brown Ave., Scottsdale, Arizona B

DETECTIVE Profession, Easy home l-tl.lﬂ; free: tie-
tack or lapel pin, certificate, future. Professlonal
In'-'utlgaiurl. ox 41345 Dept. CP, Los Angeles,
Calif. 90041,

LEARN Sewing Machina Ilpllrin: Mln Women,
Lucrativa profits. Profassion with %h future.
Gresglin l:utmpnn:lnu Sehool, Spa ncar,

Mendenhall School of Auttion-

lowa 51301,
N.C. 27263, Free informaition.

AUCTIONEERING:
eering, High Point, N.C.

PASS Civil Service Emirlmum—illilr' Details,
Alena, Box A", Farmingville, MY 11

UNIVERSITY DEGREES BY MAIL l'l'unmﬂ 13ach-
elors, Masters, Ph.D's Frae revealing details.
Counseling, Box 317- HI? Tustin, Califarnia 0.

PIAND Tuning quickly learned with home Slu
course, DI‘PIIN'I'II gramted. Amarican Tuni s:m
17050 Telfer Dr., Morgan Will, Callfornia #5027,

USED Courses! Books! Lists 25¢. Smith's, “124
Mariborough, Salem, Massachusatis 01970

1] " slnp Isarning padquai ters!
Tapes, records, books, Gigantic H.tll.llui fren.
Research  Association, Iut 24PM Iyimpia,
Waszhington S&501.

MOTORCYCLE MECHAMIC, Train at home spare time.
Ill:itnrcr:h toal tul Instrumants included, Write for
acts:

Matarcycle Ir  Schoal,
lepﬁnmﬁllmmla basgs T P

LEARN Asieep or awake! Records, tapes, equipment]
:la.;lﬁ““lﬂt rawer PM-400, Ruldoso, New Mexico

instrue-

BOOKKEEPING, SELF-TRUGHT. Step-by-ste
oocilawn,

tion Manual. $3.50. Valley Typawriter, 15
Genava, 1llinois Mlal

FORGET I‘IIMITI'I.H!
discovery honastl

ulmnl newest  memory
m In wtl'llltlr.
enlus-level ablli Il D professor,
ook reviewer rates; n:nm rlb wmull imvary-
lhlll# else." Inguire ACHIE MT, G26M No.
ald, Alhambra, CA 91802,
AUCTIOMEERING - Free calalog, Resident or Home

sl.mu*.1 Cours, Hnlw e Auctlon School, Maskiville,
llllﬂl address - P, 0. Box 190, Lawrenceburg,

llmn uwln Machines, Profitable Trade Easy to
Lufumr:_‘r'u detalls, Sewlng Center, 187 FR, Rochelle,

"REGLAZING BATHTUBS 15 PROFITABLE. Free Dutalis!
Like - Nu  Bathtub  Reglazing, 8593,
Minneapolis, Minn, 55408

PIAND TUNING PAYS. Learned easily at home, Ac-
credited MHEC. G reved. ILES BRYANT
SCHOOLS, INC., 3831 Stockion, Sacramento, Calliomia

INSTANT MEMORY . . . Illh‘ 'WAY TO REMEMBER,
Mo memorization, Releass I%Iﬂllﬂ" m-lrlwrr
Forget mnothing! Liberates extrao edge
talents, ESP. Immediate results! Frll Infm'nltlu
institute of Advanced Thinking, BASPM Vialapaz,
Pacific Palisades, Callfornia 80292,

MASTER WATCHMAKING At home step bEI'I step.
Free somple lesson. Diploma awarded, Icago
Ealaﬁl of Watchmaking, YG, Fox River Grove, lllincls

JOB HUNTINGT Emilln& Emglly- Hnd Manual Lets

YOU MASTER JoB etails 1r" RHR
Education, 3121 Lawrence, E :nm Ky. 41017

LEARM Recreational Vehicle Service! E.Iir home
study plan prepares you to repalr your own BV or
enter this n:itlr.il and profitable business! Free
Infarmation! ralnin Dept. G15, 50115 N.
Darfield, Covina, Calif, 91

ATTORMEYS, And non attormeys under supervision,
uidance of Attorney. Imimtinn Eulﬂl instruc.
ions for legal eniry to United States. Includes 140
Title, form mhlrl used by Immi rltlm Docu-
ments ulrud fee chart for applications, Q‘tl:
Millions I‘ai‘.li undncumt-d aliens LS.
§12.00. Free book how, where obtain birth, nn'lt ;
marriage, divorce records, Guldlrl Stale i.'.urpurﬂhn
%;-ZP East Third 5t., Loz Angeles, California

FABULDUS Directories - Dllfrll-ﬂrhﬂlli Extenslon
Institutions, Medical and Re Schools, Secret
Societies, Aureap, Allenhurst, mmur 07711,

UNLOCK Your future, Become professional Lock-
smith by spare time homestudy. $13 In an hour
possible. All toal uipment Included. Facts Fm
Send name. Locksmithing Institute (homestud
Dapt. :I.Jlﬂ-ﬂ?l. Little Falls, N.J. 07424,

LEARN TO TRAIN DOGS FROFESSIOMALLY. Earn big
money doing something mu enjoy. This |s & career
ww{unu . For maore alls write: American K-8
Tr:inin! or, P.0. Box 24297, Mashville, Tennes-
sea 3

EXTENSION And Post-Graduate Awards in Philoso-
EM. Art, Sclence, Buhnlt:. Medicine, Homeopathy,
adionics and others, 30 subjects. ﬂurrl:uur free
(airmail $1.00 refundable). H- strar, Sussex College
of Technology. Highfield, Danehill Sussex, England,

oy, SRS Noat tad Nok—Copits
E=ITh FEAF FIE
pﬂmm: Rd.. Jopps, “Md. 21088 '

COLLEGE DIPLOMAS WITHOUT CLASSES.  Ac-
cradited Hu rees by mall. Free details. Admissions,
Pl.'.l Bnl 105-D, Morthgate Station, Seattle, WA,

EIIFLUI"I"HIHT INFORMATION

SEEKING GOVERNMENT, EMPLOYMENTT Insiders
HOW TD Booklet $2.95. SL-1 Washington, Box
4011, Alexandria, E: 2230 bm 2

¥ IHSMIEIIHHHMHMHT':I‘\% 50, Dﬂﬁlm}l:
ransportation n s
Long Baeach BSOSO, e ' '

AUSTRALIA WANTS Tﬂtl Complate dlum about
Emplnrnml Opmrtun ins, Company Listi l'I.Il.h Trang-
portat $2.00, Serendipity Reports,
Box 181, ﬁumnham. ‘Pa. 19012

PACIFIC NORTHWEST Construction Beom-
ing. Map of sites, sub-contractor lllﬂdl crllt mln-
mlr estimates lﬂ:l more, S

mmllll LD, P.O. nu l ulmh. m

ﬂ.ﬂllul § BOOMING - Tmu ol jobs waltin
Current info $2.00 - 12 Monthly ldeIhI = $10.
R. Wilson, Box 17132, Hllt.ltlurl. FL 33318.

ALASKA Em, énl Portfollo. $1.00 handling Fee.
Lodks, Box zngﬁfmuh Alazka 99515

HAWAII! Plenty of lul::' Information, pay rates,
lll,.“l:d' o -rli | $2.95 bos Fact Services, Box 4367-

HMLIH IHHII'I'HIH'I' GUIDE Locate and Evalu-

ate ﬂﬂhﬂl‘lﬂﬂiﬂl‘l in the Carolinas. Includes address
directori 00, Woodland  Publishing, 6584
#w York 14058

Narton, [Ihl

ALASKA spipeline  starting soon,  Skilled
unskilled Juh:. Exulhltrl pay! Far IFDHI:I'HMI sEn
$3.00: Box 272, Summaeriand, CA

IF YOU Care - Join us! Journeyman credentials
ranted, Write: National Craftsman Union, 210 Fifth
venue - Sulte 1102, New York, New York 10010

JOBS. MNesd one? More Mnﬂn l'-nr rd:ht Pl
Successiul Career Yyours, rII
Details, Business, m 1228-C, Yuba l:lt-_.-r Hﬂ“l

ROCKY MOUNTAIN Emple lnt Hmlmlrrl Col-

orado, |daho, Montana IH‘ datalls..
ﬂt&r{nnunmn - L, 3508 Birch, umnl. Wyoming
JOB SEARCHING N WAWAIL, Just lighed.

Complete, comprehensive 170 page guide. $5.00.
Press Pacifica, PS), Box 4T Kailua, Hlnll H 34,

ORECON Job, Fighl Gulde $3.50.
Me Kinmey, 443, Bend, Oragon 9770 “ 5

DOES AUSTRALIA REALLY \mrr YOUT Complete
mg £2.00. Mall Mart, 6814 Market, San Franclsce,

—___ EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT! Try our
r:lmim Sectlon! It costs only $3.50 per word,

wish to run all or part of your ad In
buld uln tal letters - you can do so for as Ilt‘tll %
[} par word additional, .lu:! How! Send your ad o
POPULAR MECMANICS, CLASSIFIED DEPT,, zH WEST
S5TTH STREET, NEW TORK, WY 10018

HELP WANTED

+ ,
Box

P
Free  Information!

Employment international,
2021748, :

Indlanapalls, Indians 46220
I-"DII INVENTORS
o offer yaur Tnventlon lor sale GF

lieense. rm hm'lut outlines procedures, royalt
rates, requirements, Kessler Sales Corporation, C-57-
Fi. Fremont, Ohio 43420

(Comtimued on mext page)
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FOR INVENTORS
{Continued from preceding page)

B ————————————————————— ]

PFATENT AND DEVELOP Your Inwemtion. Ingquiries in-
vited. Specialist in the development and preparation
of patent applications, Registered to practice before
the U.5. Patent OMice, Licensed Professional Engineer.
Richard L. Miller, P.E., Woolworth lullﬂln‘!‘, Sulbe
“ﬁ 233 Broadway, Mew York, N.Y. 10007, (213)

l“lmnl:i— United States Patent Office Searches.
Patent Buulupmtnt Enginegring and Marketing of

r Inventions, |deas with manulacturer contacts.
ﬂ" for FREE INVENTION CERTIFICATES lnd Inven-
tien information, Sérving Inventors since 1548,
GEORGE SPECTOR, LIC D PROF II-IIIIH.I. PATENT
EMGIMEER, Former UMITED STATES PATENT OFFICE
[gsll’lﬂll— i615 Woolwarth Bullding, New York
1000

U.S, PATENT Office Searches, 234 Broadway, Room
3615, New York 10007. Free invention certificates,

INVENTORS STOP Hiring Invention Companies. Sell
ldeas to Manufacturers Bysell for Cash/Royalties.
ﬂdhﬁgs, American Concepts, Box 178, Walpale,

PATENT SEARCHES IMMEDIATELY!! 325, Includi
Ern‘!ﬂllqﬂ and promodional information. Advance
asm:h Scientific, P.0. Box 19041, Detroit, ML,

NI'IH‘I'DII: Legally protect unpatented |deas In
the Patent Office and sell them yourself. For detalis
Tl;:ltﬁ Charles S, Prince, 41 West 57th, NYC-

OTHER Inventors and investors can help to patent
and sell your idea, Free Brochure: Inventors Asso-
clates, :.'agn Glade, Canoga Park, CA. 91304

FINAMCING AVAILABLE FOR WORTHWHILE INVEN-
TIONS Borrow any amount, within 30 days. No
Glmmicks! Complete free details: DFC, Lid, 1-10-7,
238 Wayland Avenue, Cranston, Rhode Island 02920,

TECHEX s the Largest annual World Falr for
Technology Exchamge - for the Purpose of Buying
Ideas, Patents, Know How, etc. For the last six
{urs. only Governments, Unlversities, and Corpora-
ions oftered technology to the thousands of buyers
attending TechEx from all parts of the World. For
the first time, Individual Inventors can participate
at Minimum Cost in the new INVENT |
Where you have direct, Personal Contact with Quali-
fied corporate buyers. TechEx 79, Georgla World
Congress Center, In Atlanta, Feb, 27 - Mar, 6. 1979,
Write for details: Dr. Dvorkovitz & Associates, P. 0,
Box 1748, Ormond Beach, Florida 32074

LIST Of 100 Patent Buyers, $3.98 ppd. Mon-Tec
Services, Montezuma, WY, 13117

INVENTIONS WANTED

BUYING & SELLING

EARM 100w Profit selling $1.00 Article
market, DETAILS FREE, Fantas mlinl. Dlpi A-1-
5689 11'h Avenue, New York, N.Y,

PRINTING & SUPPLIES

WHOLESALE 'Frlntln! Moneymaking Datalls Free.
;glmu. PM-7, Box 1678, Florence, South Carolina

BUY IT WHOLESALE

FIII H'Idl.ﬂlll CATALDG. Owver 1500 nl.llnlln';
items up 51% of. ll;irhu Gift ‘World, 12
F:mll:. mllun. Texas TES41

GEMLINE Indlln Jowelry Wholesale, Details £1.00
funcabie Llrl!lﬂl'l. 6031 MNorth Tth Strest,

Proenis, AZ e
HAVE, Own Business, World's largest ‘wholesalers,
Amerlcan, foreign.  Bargains, Free  detalls.

lntislrgntlvnnll Buyers, Box 1 M, Portland, Dregon

FREIZ Wholesals Catalog: Motorcycle, Smowmabils,
Small engine parts, Accessorles. led i ems,
H“ﬂﬁ?"u Supply, Box EGLS7-PM, Ihrr.hmll.

BELY Buckies. II:umpIttu IIM fast sellers ln-

cluding truckers, makorn CB's, weitérng #tc.
Big Profits. Complete dea nr m up. I::t-leﬁ dl’uill
fres. Anchor Speclalties, Box

Providence, RI 02911

1000 EMBOSSED Business Cards $7.85 mld.
Agents Wanted, Elco, 181-A, Sylvanla, Ohla

PRESTIGE BUSINESS CARDS - Twenty colors; Gold,
Siiver Imprinting. Free brochure, samples, nts
wanted, Gold Signet Canada, Bex B543 .- PM1,

Wi, untirlu lf.ll.".‘!

Printing, Low Prices. Write: MNation-
n, Bloomington, 11I, 61701

wlda Eu M.

GUMMED LABELS

1 Gummed address labels $1.25. Canada $1.50.
Walt's, Box 9604, South Bend, Indlana $8624.

I?ﬂ DELUXE GUMMED ADDRESS LABELS $2.00,
FREE LITERATURE. Acme, 1238 Voskamp, Plttsburgh,
Pennsylvania 15212,

1,000 Name and Address Labels, $1.00. Fitzger-
ald’s, Box 131, Ambler, Pa. 19002

GIFT !HﬂPFIHG

400,000 BARGAINS Below Wholesale: Many Free!
Liguidaitions , . . Closeouls , . . Job Lots Single
Samples. Free Detalls. Bar ainhunters I:Inpnrtllltln,
Box 73-A, Holiand, Michigan 49423,

ble rﬁ"izn ﬂ L. 5““ ‘EIT 11‘1; 88 Hlll“l;l'hdm
| L
to: 'un:u ENTER wﬂ y Box 28172,

Minneapolis, MH 55429

RIMES, Jewalry rtim 130% below retall price.
Catalop, $1.00 (refundable). Anks-PM, 95 Washing:
ton, West Warwick, RI 02893

FREE Catslog! Fabulous Prices! Beautiful im
unusual gifts, specialties. Miller, R. 5, Box W,
Kokoma, IN 46801,

HEARIME Aids hlltlrlﬂ

Wholesale. Catalog 25§.
Fisten, Box 1444, N 06777

Preston, Conn.

ADV. AGENCIES
ADV. SERVICES, MAILING LISTS

FREIE Expert Assistance for mallorder, agent, adver-
tisers. Ratebook leading newspapers, magazines
1.00. Chicago Advertising Agency, 28-EM Jackson,

himn GOG34
Hlll.illl“ ADVERTISERS!! CLASSIFIED ADVERTIS-
MOST FROFITABLE AND REWARDING.

E ] LL Ma

TODAY FOR FREE DETAILS PLUS YOUR FREE
Y OF "MAILORDER AOVERTISER'S RATE GUIDE™.
COLUMBIA ADVERTISING AGENCY, BOX 1I85PME,
RICHMIOND, INDIANA 47374

INVENTORS: Free information on offering your
invention for sale. Kessler Sales Corporation, 57-
IW, Fremont, Ohis 43420

IDEAS, Irventions, Mew Products needed by Inno-
vative manufscturers, Marketing assistance available
to individuals, tinkerers, Universities, com :mu with
feasible concepts. Write for: tﬁl
Arrott Buliding, Pitisburgh, l"i. 1

MAILING Lists, 200/%). Gummed Labels, Maost
Categories, Research, 4321-E, Gary, IN 46404

MEED A Malling List? For 23 possible Sources:
SASE %5.00. Tom's, Box 571, Sylvester, Ga. 31781

MAILING List, Most kinds, $15.00 per M. Dixle-
mallers, King, NG 27021

SPORT And Household |tems. Catal
view Sales, P.0. Box 28-A, lron River,

BIRTHDAY CAKES SENMD To Loved Oneés Anywhers
. Details: P.0O. Box 91223, l:lllﬂlirll, Ohio 43101

~CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST Cash For Gold, l a, Gold Teeth, Class

Fl"IEI}I River-

IllTII.. Walches 5.||'I|Il'. Free I.I'Mll]ﬂ
Hamilton Industries, Box 3133-M, Hamilton, Ohio
45013

HIGHEST Cash Jrrlmldlm inr uld :nld siiver,

phtlnum, h--lry. dia
spectacies, Fres Inrﬁm stion, 'leul luuurlﬂ
East Madison, Chicago 60602, Established :as&

WANTED—Gold, Silver, Platinum, watches
ny form). Information free. Wilmot's, 3985 Soutn
lassell, Orange, Callf. 92686,

wmn And Clock repairing books, tools, materials.
Free Catalogs. Morth American, 77AT, Fox River
Grove, Illingds 60021,

INDIAN JEWELRY-SILVER DOLLAR BUCNLES Free
Brochure. Western Way, 7785 East Linden Lane,
Parma, Ohio 44130

HIGHEST CASH For Gold, Dental, Jewel Rings,
watches smuclu s:tl:fumn Guaramteedit! Ship

Floar, Today! ) Stewart Precious Metals,
I RUBBER STAMPS 17132P uut mn Opa-Locka, FL. m
INVENTIONS MARMETED Cash, 'Hn:rlltiui FREE IN- RUBBER Stamps, Business Cards, Free Catsl GOLD, Platinum, Silver, Detalls, send $1.00 wi

VENTION PROTECTION CERTIFICATES. George Spectar

Manufacturers Representatives, Woolworth Bullding,
New York, N.Y, el%ﬂ?. h .

PATENTED INVENTIONS WAMTED. Trams-Tech Pub-
lishers, 391 Martling Ave., Tarrytown, NY 10591

REAL ESTATE & FARMS

CAMADIAN LAND FROM 3$47.00 AN ACRE. Low
maonthly payments. Ideal for :ul;ta“;, huntlng fish-
ing, investment! Free umﬁ. Canadian Estate
Lamd, 286 Lawrence Avenue Wast, Tumntu Canada,
M5M 348, Dept. 23C. IIB-TIH

FREE! Big SUMMER Catalog! Over 5m proparties

ducrliu% pletured! — , Farms, Homes, Busi-

quntIun Retirement buys, Selected pest

thruout the U.5.! Over 700 offices, 43 states Al

Across America. Mailed FREE from the World's

Largest! STROUT REALTY, Inc., 7 5. Dearborn, Dept
, Chicago, IL 60603

III . FREE . . . CATALOG! Over 2 top
values coast to coast! UMITED FARM llm'f 612—
PM West 47th, Kansas City, Mo, 84112,

FREE CATALOG! (Covering 15 States)l All t
property! Photos! ! SAFEBUY Resi Estate Agency, Ty
Little Rock, Ark. 72203.

CALIFORMIA Acreage, Lots. 520, down. $20.

Monthly. Box 35281, Los .I.Il|lln 90035,

180 ACRE Limitation Government enforced, Thou-
sands of Western Irrigated acres affected. Fantastic
opportunity at littls cost. Parlicipation details Send
$3.00. Land, Box 2B4, Hope, |d. B3B36.

OWM A 5 ACRE 1DYLL IN THE SUN! Limited
Number of Mountain Framed Sum-Blessed 5 Acre
Estates - $5590. Exceptional Terms. Suburban to
Deming, New Mexico. (Area Pop. 15,000) Abundanmt
Underground ‘Water, UHilities. Meighboring Lush
Farms. Write for Photos Tﬂfﬁfl‘ﬂltlnl‘l Scenic Moun-
tain Ranches, P.0. Box 27, Deming, N.M. 88030

DON'T BUY Without Itud]l}F ‘How To Steal A
House™, Box 512PS, Comverse, Texas 78109

158  POPULAR MECHANICS

Jackson's, Brownsvllle Rd., -G-101, Mt. Vemon, Il
62864

OFFICE SUPPLIES

ENGRAVED Deskplates, badges, signs,
Engraving, Box P-3BE41, Dallas, Texas /5238

MAILORDER RECORDS H-llll t increased business!
Complete 32 Page Record shows rnur Imrrinsr
orders ld'“l'tll- \ a ;::1 ’:ﬁlﬁ“l. o 'I'
md'hm. lt'l' YORK, F\‘

Executive

PRINTING PRESSES—
IRUBBER STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES. Hydraulic op-
erated electrically heated. Sizes 5" x 8%, 8" x12%,

10" x 15", Starting outfits, Order for presses, Sup-
plies shipped day received. Send $2.00 for GITII-I}P[
and Brochure, Custem Manufecturers, 11-F,
Springfield, Mo, 65801,

PRINT YOUR l'III'I—PrintI Prﬂu:, supplies
direct Trom facto inr utl l-lmplun

to: Kelsey Co., DM, lhrld-n, t:qnn

SAME Day !tllprrllrﬂ Rubber Stamp I:I.liﬁ‘l.l, Sup-
llges, Wholesale Catalog $1.00 deductible. Star
ghmp Supply, 732 Federal, Chicage G060S.

TYPE Fonts, Hand Printi Frm-!j‘&mqjjl‘u. 120
;;:E::ilum deductible first order. Acme , 132
lies; Starting Dutfits. Catalog

, Chicago 60605,
RUBHER Stamp Su
1.00 Deductible, ine, 1432 Major, Jefferson
ity, Mo, 65101,
RUBHER Stamp oulfits wholesale, Fres catalog.
J::I:kssu;gsfupplr. Brownsville Rd., 5-110, Mt. Vernon,

PRINTING MACHINES. Offset Hlmeulurh. Type-
writers, Composing, Machines, Dixgraph, King, North
Carolina 27021,

PRIMTING Prosses, , Suppiles Lists,
Turnbaugh Service, mt’::am: z Ivmfl

17055

SASE, PMME, Box 26083, 5T. Louls, Missour| aam

PRECIOUS STONES & MINERALS

500 POLISHED Gamstones $5.00. Tumblecraft, 5401
James North, Minneapolis, Minn, 55430,

GET Free :mln no serious rockhound, gem cutter,
l_lmllr" makear byist or craftsman can be without.
wll utninl. exclusive items, low prices from
largest suppllers and autnurluu in the field. Free
new catalog just off the mmr: for the utln.l
Write: Grieger's, Dept. C-12, South Arroyo
Pasadena, California 91104,

CUT Stones, jewelry mountings, belt buckles for
silver dollars or stones, rockhound supplies. Whole-

la

sai “ﬁm‘? 25 8 szt. Corp., 810 PM 10th St
JEWELRY Supplies, Roc [ Catalog—%$1.00.

Pro s Pouch. Box 112P, Kennesaw® Georgls

PETOSKEY STOME— Genuine uncut suitable for
cutting and polishing——$2.00. Petoskey Stone
Works, Box BB2, Petoskey, Mich. 43770

TREASURE FINDERS

TREASURE - Locate guarter mile away with uitra
sensitive locator - brochure free. Research Products,
Box 13441 - AMC, Tempa, Florida 33611

RECOVER LOST COIMS, JEWELRY, Gald, Sliver,
Relics. D-Tex detectors reject trash, "but find dl?'!{
buried treasures of all sizes, Free Litersture.
ELECTROMICS, 514 Easy Street, Garland, Texas 75042,

METAL DETECTORS: Twenty Major Brands includ-

ing Whita's, Garratt, Compass, Fisher EII'HII'III'.
Bounty Humter at LOWEST DISCOUNT PRICES, |
DIATE PREPAID DELIVERY. PHOME 315 uimm——

TIHI;IEI- Electronics, Box 167, Geneva, Mew York

'I'IIH.IIIE Hunters! Maost complete line on metal
detectors, Fres information. Detectors, Apartado 7-
905 Mexico 7, D.F. Mexico.

{Continued on mext page)




PROFITABLE ﬂGﬂUFl‘IIﬂHI

$100.00/DAY POSSIBLE!! aw Sc acﬂ
o l:umpl-ti manual, $4.00 5a o Ed.ﬂl'iﬂllﬂ
. . . Brown, 956 Springdals, mmu Ga.

FT. SMITH Auction Schoal, Ft. SI'I-Ith .l.l'h'. mcu
Resident & Home study, Veteran approved

GUARANTEED Weekly Imcome of §178.00 (§35.60

Daily workin oné hour at home). Earnings
?lu;ilznl.ud , Bew 13703, Sam Antonle, Texas,

470 DlII{. p-n:lll:lu learn drip-free custom wall
washing detalls $1.50 mnull 85, Naugles, Box
472, Drayten ans, (R

Tm $700 Monthly. Ralse Rabbits, Laboratory
Animals for ws, magplr Equipmlnt Breeders, In-
structions, Details At i 5-P M, IIl'u:.
im Lake Michigan Drive, EIII'IE Rapids, Michigan

18 Yearly Possible ralsing Il.lllfl‘b#l for us.
5

Free deta Ikt Waterway Farms, Box 177E, Chestarville,
PLASTERCRAFTIII Profitsble home business. Molds  DISTRIBUTORS Wanted. m:lnl Profit Producing hs st
avallable. Details: Lynnette, 6251C, Mentor Park,  Mallorder Business, Free Detalls. Distributors, PM- $800.00 Monthly ralsing worms, nightcrawlers,
Mentor, Ohlo 44060, Box 1878, Florence, South Carolina 29503, charile Morgan, Box 116-D, Bushnell, Florida 33513
FREE Cata Repair air conditioning refrigeration. MAILORDER - Naticnally  known ~ MILLIONAIRE HOW | MAKE 100 WEEKLY In Mall Order!
Tools, su Nll:"'ru I'i'l'.ll-tl'l.ll:“nﬂl- Doolin, 2016 Canton,  reveals secrets of success. Teaches you personally.  Detalls $1.00 (REFUNDABLE Wwith ul\d"n}. Monarch g
Dallas, 1. write for  [nformative huu !‘t uhlaﬁ and  sPM7, Box 5, Euless, TX. 76039
complete details. EVERYTHIN Il Hu- obligation.
u'wnunwn !“ .t':l'll' I:Il:w mz:’f".'u.lv ﬁlﬂ "II :IJI:' Gil Turk, Dept, 526, Montvale, H.I 0764 MAKE RUBBER STAMPS for prnl]t Innglnuu
. | ] 1 T 1]
H#iﬂ 353'3%,‘ 1 Washburn alon, Sebring . ;‘“t""ﬂ"ﬁ; h'“ mE 'ﬁf ir?élnll F",:“'ﬁ:‘“ﬂ* ?:nn:;lln.'h ;arﬂzlhmu Stamper, POB
retection fie 8 Guardion Dealer, Write: De
LEARN SUPERVISIOM, Management skills never  Mar, PO, Bax 625, Soguel, CA 95073 .
row obsolete, Detalls free. MICI, P. 0. Box 2117~ o be> 3000 R R J 0 A B R

-3, Cocos, Florida 32922

FULLY Assembled Working Steam Models: Fres
color brochures, Steam Engines, P.O, Box 101, West
Brompton, London. 5.W.10. England.

EQUIPMENT Owner-operator, Complete Booklet,
How to Start Business, From Mowers to Backhoes
and Crawlers, $4.25, Box BSE, Laporte, Co. BOS3S

SALESMEN—DISTRIBUTORS

CRIME topper!  Hottest —moneymaker foday!
“Shriek .ill-nn' creates unbelievably loud noise.
Scares off attackers, Brings police running. Hides in
hand, 329% Cash pmﬁt mﬁ?-'lm{ & plan, sample

alarm free, Bll'?‘ 312 Wwashington,
Salnt Lowis, MO, 63103

INSTANT CASH COMMISSIONS Full or it time,
Frea sales kit features Amaerica’s largest line low

riced Business, Printing, Advertising Speclalties,
ign, Calendars and other necessities used dally b
business peaple, Profitable t order. No eiperl-

ence. No investment.
Write tDﬂI]' National
Chicago, IL 60064,

SELL SEMSATIOMAL LOW-COST BURGLAR ALARM.
Lightening seller. Exceptional margin. Samples for
t;;g.%lﬂu hwest Electric, Ave. 1030, Mitchell, 5. Dk

Mo collections or deliveries,
Press, Dept. B38, North

SELL Blue ribbon Hertel Bible! Startling cover;
Full color 3-dimension Nativity. Top cnmisslruﬂ
libersl bomus. Sells itself! Liberal easy credit p
Nn Imlutmmt Demonstrator fwrnished. erh Iul'

Iri!. Inttml’tlnml Book, Dept. PM, Box 118,
wlnhlta nsas 6720

WORKING Steam Mndllm Free color brochures.
Steam Engines, P.0. Box 101, West Brompton,
London. 5.W.10 England,

SELL CALEMDARS, SPECIALTIES FRepeal Business
Free Details - Fleming . . . . 17-167th Flace,
Calumet City, IIl. 60409

AGENTS WANTED

PRINTING Advertising Salesmen—Excellent money
making sideline selling Decalomania MName Plates,
small guantities. Advertising Specialties, sign letters.
Free Samples, Ralco XL, Boston, Mass. 02118

BEAT High Ilﬂrlf cost - take orders for America's
finest shoes from friends, nul[hbcrnt Easy. Profitable.
No experience needed, Selling ouwtfit free! Mason
Shoes, K-420, Chippewa Falls, Wi 54729,

MAKE MOMEY IN SPARE TIME. Az a subscription
sales representative for leading national magazines,
¥ou cBh earn generous commissions while learming
the art of selling. Instructions and supplies will be

sent to free. Send this II‘.I 'nll:h your rum and
address POPULAR MECH Dept. L, 250
W 'S5t ‘oL, New York RY 1019

~ WORKING Steam Models: “Datails, Steam Eng ines,

$2500 sible  wholesaling
lclill'r.-'Eul’i I‘tam: ree details. Kirby's zﬂllﬂj
olesaler, 1200 Farhilis, Killesn, Texas T6

$400 First Week with Ad Clocks or ‘I'I'Iﬂll"' back.
Your own Advertising Busimess, Action Ad Clock,
Room AC-2-HH, 1512 Jarvis, Chicago, IL 60626,

PHOTOSTAMP Agents Wanted! Make Big Money
From Home Mallorder. Free Ell'uﬁlll, Information:
Postermatic-C7, East Providence, 02914,

" FREE 100-Page catalog walting to bring you bi
spare time cash commisslons, Sell advertisin

tehes, Every busingss s prospect. Selllng instrue-
tions furnigshed, Steady, repeat business. Superlor
Match Company, Dept. MX-778, 7530 5. Greemwood
Avenue, Chicago, IL G0E19

$500 WEEKLY POSSIBLE - EASY! Now nasded - 'ﬂlly]
Repair Dealers! Slﬂ'llﬂﬂﬂll opportunity. Free sam

exciting details, Dept. P-F, 5710 Iﬂrlhutm.
San Diggo, Callf, I
TAKE Catalog orders., We drop-ship 1001 best-

selling specia products, Lowest below-wholesale

prices. Immediate dellvery. Spectacular home busi-
ness opportunity. Free K. SMC, G061 De Soto
Ave., Dept, ? Woodland Hills, t,‘.! 91365,

MECHANICALLY INCLINED Individuals desirin
ership of Profitable Small H:nufll:mrlnfl Bus m-
Many spare/full time opportunities presently avallable
Without investment: Businesses, 92-B, Brighton 11th,
Brooklyn, New York 11235,

PICTURE Framing—Profitable full or spare-tims
business, Easy to learn with handbook-course ''Guide
Te Picture Framing Profits.” $3.00 Guaranteed. Free
inlrrlinfl supplies catal Imcluded, ,I.pl, 126-PM
Seventh Morth, Hwhns Irmuut: 55343

" PIAMD Tuning quickly learned wlth_'hn_nfe_:t'uni;
courses. Diploma gramted. American Tuning Schoo
17050 Telfer Dr., Iﬂ'l Hill, | Eilil 95037,

FREE Mailorder Dropship  Business Ma
Mailer's World, Bax 1355K, Sioux Falls, South

SELL LAS VEGAS FUMPACKS, 400% PROFIT. Drop-
shipment, Circulars Awailable. Atlas, Box 19307, Las
Vegas, Nevads 89119,

FANTASTIC Profit Potential with Proven Mailorder!!
E'.I'! hing Furnished. Free Details. Massa, Box 5444,

azine!

land, CA 95695,
SILLMSE Mall, Complete Dealer Set- .
Midwast Do TARZPM, Shiwane, Wie. coag 0

| MADE $40,000.00 Year h:{ Mallorder! Hel
others make money! Free Proof! Torrey, Box 318
Ypsilanti, Michigan 48197,

Free [Imnll Gald Magic, POB (GC), Tampa, FL
33623

EARM At home. Free details. Multisery, Box 164,
Lincoln, Mass. 01773

988 Suvccessful, Little Kmown Businesses." Four
Igl;ﬂn $9.99. Coblentz, Box 243-PM, Wolflake, IN.

BURGLAR-FIRE Alarm |nstallation s & mlu
business!! Knowledge, experlence not necessa
EI;"TJE“HII‘.HISH Steflens, Box G24AB, Cranford, I'I.F

GASOLENE PAINT, Made Sim
Color. Excellent All round
Profit. Airmailed Details $5.
Tondu, Midgiam, LU.K.

ELECTROMIC ASSEMBLY Business. BI:I pruﬁh Start
home, spare time. Investment, B, EEpari-
ence unnecessary. Free [llustrated l-uﬂturu Barta,
Box 248MG, Walnut Creek, Calif, 94597,

1 .00 Monthly Rai Earth s For Us.
Fru$| #l?:inls\ E.u“'y .N“fli B;.DHII'H ?‘:ﬁiﬂl.
Dhia 43350,

$200.00 Monthly Spare Time Making Moveily Hems
from scrap lumber, Workshop Five, 3800 Harmey,
vancouver, Washington 98660.

EARTHWORM FROFITS Grow in npr:n.
Free |iterature, Worm Wnrld It]: Jﬂ!phlni,
Denver, Colo, 80210 303-778-

BADBE & Button Machines. ? sizes, 12 Models -
Supplies, Pnoto Mug Machines - Supplies, Free Litera-
ﬁrhﬂltlnml Co,, 15658 West Bruce, Milwaukee, Wi

Fl

BROADCAST STATIOM, FM/CAFM. Experience/invest-
mERt uRnEcessary. Others operate for you! Free detalls
grgglﬁu:nlln:". Box 551687, Walnut Creek, CA

¥y In Minutes, Any
esion, Owver 500%
Bailey, Mew Road,

SELL SEMSATIONAL LOW-COST BURGLAR ALARM.
Exceptional margin. Samples for trial. Northwest
Electric, Ave. 1042, Mitchell, 5.0. 57301

SELL Books by Mail . . . Free Details .
;;3?;“' Drawer 1538PM7, Deming, New H-litn

$630/WEEK For mailorder beginners!! Free repori:
Consuitants #MB7, 453 W256, NYC 10471
START Mailorder Right Way!! lm* to Heal Profits,

True =uccess, lAITIta: rico Products, RRZ - Box B67A,
Lrete, L 60417,

MOMEY! Learn to Borrow,
g%l Argonaut, Box IEIIHI aprln:ﬁl-ld Dhin

MAIL Baby Catalogs to New Mothers for Bi

Prof-
its! Details $1.00. Volz-PM, Ypsilantl,
48197,

chigan

“HOW To Get Rich With Mail Order Classified
Ads." Free details. Write: Kost, Box S8221-D,
Pittshurgh, PA 15227,

P.0. Box: 101, West Brompton, Londem. 5.W.10, i CASH At home. Cash for Kids, Free details. Linda
England. Geme 1e30 Bosrt: Srons ke 2I3%taont. Courtesy  \\ont, 15 Sega Drive, New Miliord, Ct 06776
BUSINESS OPPORTUNITIES WOODWORKERS—TURN _ $4.00  MATERIAL INTO WOME TMPORT BUSINESS OPPORTUNITY. Delails
Free! Free wholesaling guide! Pinevale, 232 River-
MAILORDER Course Free. Secrets starting home ﬁ"ﬂ:m"“ SHOP, 70P, WEST PETERSBOROUGH, (G5 edon, TN 38356

mailorder imporl business.
Woodiand Hilis, CA 91357

CUSTOM PICTURE HIHIHI - .h I-Itlsh'irll Fro'l'il-
able l:rlftl Learn at

Wa suppl f’ u‘ﬂz‘h‘lll‘lt Bu{:lllt m-lilld il'lt El‘ﬁtl“
Framn:u ters, 412 5. Lyon 5. Dept TBU, Santa Ana,

Mellinger, Dept. M2707,

I-Illlll'll'lll‘lllll Mﬂli Offers lifetime Income.
rl:ll.‘.'ll'l.l“nrl 3, learn.  Detsils  FREE.
E«r:phnl&im 412 8. Lrur-. Dept. TC), Santa Ana,

CASH PAID For short articies, any subjech. T
“pro" shows you how. Free Facts: Writer,
W, 412 5. Lyon, Santa Ana, CA 52701

BECOME Tax Consultant. Our students earn
¢ 3,000 every tax season preparing returns
evenings. State approved. MNatiomal Tax School,
Monsey 2GJ, New York 10952

RACKAFRATZ: AMOTHER RIPOFF!™ You'll Ihinh
until you read this moneymaking
SASE. B. TEEW 4389 ubon, Dl it, MI m
REAL 5 l'EI 45¢ OUMCE! HIIWT WHERE? FREE
Iﬂmlll‘l'll.'lll “Silverman 13, 548, Woodville,
Texas 75979

$500 Monthly clipping new items. Ex
ence Unnecessary Eruu deta .lmu-flr.‘.m, f'
Calonial, Ini.lhr. Michigan d.ll-ll

HORSEPLAYERS! Free Booklet! “Unlimited Incoma
From Racing.” Ellas, Box 47-G, Brooklyn, 11218,

PROFITS Fll.'ll IH.I-“IFIEII ADVERTISING! Bookiet
shows m own business with Clas-
:lﬂqd mul i Drll]r H Muﬁ!ﬂund;hlu with first

ﬂi DEPT.
'WEIT 57TH I'I'il!'l' NEW YORK, M. ¥. 10018,

“REPAIR_HYDRAULIC JACKS—DETAILS FREE. mm
HYDRAULIC PARTS SUPPLY, BOX 4157., BROWNSYILLE,
TEXAS 70820,
BUMPER STICKER PRINTING DEVICE. £, Cheap Sam&n.
7o

Portable. Free detalls. Bumper,
Tampa, FL. 33622,

MOMEY-Ways to make it tl'lmu];h Mailorder.

Defails 50¢. Allen Huckleby, 458 Lexington Ave.,
voungstown, Ohio 44505
$175.00 Weakly Enrm::ﬂl‘li Pupils’ Lessons. Start

Immediately. Free Report. Send self-addressed
:;l:mm envelope, Home, Box S201-VHG, San Diego,

MAILORDER— Emhnlh Own Business! Everything
supplied—catal otos, m-ilbgi lists, Marchan-
d1:s ﬂmpshlw-:g: Gif-Guide-546 18 Venice Bivd.,
Los Angeles 90019

HOW TO lﬂ“ll‘ COMMISSION

Free Detalls! &mcm Co., P.O. Box
Minnesota 55435

SHH-FE(IFI.E
Edina,

VENDING Machines. No selling. Routes earn amal-

Ing profits, Bl :ﬂlln ue Free. Parkway Machine
ﬂurpuutlm, 15 reenspring Drive, Timonium,
Maryland 2

CLIF Hamw items—3%52-$25 each!! Detalls—
]“'"1 S5.A.5E Clippings #KB7, 4531 W255, WNYC

$300.00 Monthly—Makin
Lumber. Woodshop Thres,
California 90808

FREE BROCHURE, INFORMATIVE BOOKS. Write:
Sancher, Box 42247, San Francisco, California 84101

Movelty items From Scrap
743 Hanbury, Long Beach,

MAKE 3 TIMES YOUR COST At Home. Wholesalers,
PM-61 Tabor Road, New Holland, Pa. 17557

WATCH REPAIR Unigue home course Speeds

ffﬂll‘lﬂ- in this profitable trade. Free sample
esson, Chicago School of Watchmaking, YGA, Fox
River Grove, Illinols &0021.

MAKE $82.00 F Foot Plywood, ]
ﬂamandj.‘i“ullnmn;mu “z';r. (Refundable). :0%-
win, Bridgewater, £5. 02324

(Continmed om mext page)
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BUSINESS OPPORTUNITIES
(Continued from pracading page)

UNUSUAL Business opportunityl! Maks simple,
un!qui Gitts Hmltm from mpln:lru \mﬂl:
SCTApS l'f Experignce r?v

details, Hillllm. ;!ll' illips, Glll Wl. N um.

SYNTHETIC 0Oll Imcreases Fuel Economy 209!
Engine Lifetime 400w Spare Time Business, B00-
448-4511 ext. 355

OPPORTUMITY—FProven  Professional  Mallorder
Marchandise Plan, Profit mwls Free. Allen, 115207
Westvlew, Rochelle, IL 61068

WEW Eazy mon lans that work FOR - Send
Stamp: luprnﬂco.'rnga Hayne, Memphiz 38117,

HOW TO BUILD ORMAMENTAL IROM. Send $3.50
Ilnn;mbouh. How To, P.O. Box 454, Angelica, WN.Y.

100. WEEKLY/MITCHEM TABLE! AMERICAM, BOX
KANSAS 66076

428-PG, POMOMA,

$85.00 lmly ﬁ-utublo manufacturing concrete
f;rm sf ome, Practically no investment.
mmm 3J, Bex 12586, North Kansas

I:ch MD 84116
“Sellin "E‘Nlil- by Mall", JGSA,

FREE BOOKLET,
Box 525, Merrifield, VA

PIANO Tuning learmed quickly at homal Free infor-
mation. Empire School, Box 4 7, Miami 33145
TFIX Electric Typewriters, Low cost. Cassetis
m quickly trains. Write: Athey-A7, Tarentum, PA

MAILORDER Expert Helps Beginners make $600
'HHH.I Fres nm::t r“:IIFPI tlﬂ.l"ll ;In Worldwlde-
,hx 022, Cobourg, Ontario K9A AWS

SELL CARPET To Friends, Relatives. Buy Wholesales,
Earn_Blg Dollars, comgllh Information, Send Llﬂ
To: Carpets, Box 152, Emerson, Georgia 30137

H.Ilﬂ'l' MAMUFACTURER MEEDS MAN To assemble

mmmllf Mallorder Ideas! Fantastic Op-
ool otot 06, QAR S it RRUIAVEL, D00 Mok B b
“',}hf“'?ﬁ‘a“m “'fnﬂu:i";ﬂ "““}m 14PM East Live Dak, Temple City, II:LE:‘I
entinl, SK.R.M, nufactur NEW!! ublications ta-
levard, Bewerly Hills, California 80212, lug‘ ﬂ 996-R238, qﬂ'ﬂmll‘lﬂlﬂl‘l CA 90748
$1.00 LISTS You year sent to 1000 import
i R ML SR s, st g i, S
orth_Carolina_z7021, T o ing, P.0. Box 1178, Baliwin, iuissourt 630
1.92 Material ki stom
rr:mn 1mt|ﬂ'ﬁ;mf:;n?1 how to Create Hnuluini: MONEYMAKING Books Cmi:a“ Hﬂunmll
with Mew Inexpensive Method, $2.00. Framehouse, on First Order. L. Cob
Box 1054, Boca Raton, Florida 33432 IH 46796
DEALERS Wanted for Profitsble Home Busine EARN ~ IMSPECT HOUSES. Profes-

Free Delails, Enterprises, Box 420, Bowle, MD H?.‘l!

SYNTHETIC LUBRICAMTS LEADING Company com
plete line, Mo minimum sales required. Flll'l:n‘l:l:
:ﬂwﬂmlﬂ. Free details. C. Dodge, Box 5, Mosines,

Extra money Selling Information by Mail,
qut;. BIO, -m:'a‘.r émhmu!m Bolse, Ida, B3705

WHOLESALING Business, For those Interested In
new or additional Profession. Free detalls. Speclal
Gifts, 311 Tazewell, Sterling, YA 22170

SELL OUR BOOKS. We drop-ship. Dealer setup
$1.00 Refundable. Be nnu'l- mldt fo Starting a
Mailorder Business Send stamp for
m"l.l'.‘u-umm“ l.‘-nmninr. hill Savannah, Garland,

STOP DREAMING! St:rt Proven Mallorder Book
Business. BI: mtinulni . Complete |
tions mrpdm.

2202 Hurlr::
Gﬂnrm Sprinn.
DIRECT Mail I1s Most anrful Profitable Mailorder

Technique. Use tested for blg profits.
II:Mr EOUOEN. Free detalls.

Free Bonus Offers Wo
Randall, Box 2644, Pralrie City,

EARM TOP MONEY With maili I:rllnl
Fl‘lll Details, Coach Huuu E erprises, & niP:!m
House, Stratford, CT. DG4S

$100.00/ Day mehll"' I|1{l Scrap Gold. Write
For Details, Meredith, Box 112 Reno, NV. 83510

AMATINE Sparstime income, $1500 monthly,
Guarantesd. Write: YICO(1PT), 3469 Pondview, Erie,
Pennsylvania 16506

MOMEYMAKER!!!! Profit while making
Deftalls $3.00. Box 422, Waco, Texas 76703

friends]

1500 MONTHLY, HOME MAILING PROGRAM.
#ils: Glad, Box 35368-X;, Lighthouse Pulnt.. FL.

BECOME Our Mall Order nl:triuutnr wlth w
investment, Fres Brochure, Audit Controls, Box
Emerson, NI 07630

ATTENTIOM: “’ll.':l.ll.l'l"ﬂﬂ\. SALESMEN, IN-
YESTORS, eic... Advance Accurate information Mlerls

EW INVENTIONS, PATENTS, IDEAS and
Potential Windfail MONEY MAKING Opportunities. Act
Mow - Send $1.00 for wyour first Issue. Jo [
:o“r?al'm r,u. Box 5126, San Pedro, Callfornla

MONEYMAKING OPPORTUNITIES

EXTRA
slonal's mlu:i-u :u{sulhud ll'IIIIJI| and mpro-
hensive checklist. ses,
Gresmwich Avenue, Emﬂwh:n tunn. M-&

LAS VEGAS BOUMDT Serlous about H'II'II'HI'I.I'I Write:

Professional Systems, Box 48798-B8, Los Angeles,
California
5.50 Dail E.ltnllll. umumlr{ guaranteed.
Box 17403, San Antonio, Tx

Ungquestionable proof, Detalls,
25-11. I:l n-wt lmsm Rockville, Maryland 20850,

SILVER Is the Ultimate Investment. Send SASE to:
Box 3433, Ontario, California 91764

HOW To Maks Money writing short paragraphs.
Information free, Barrett, Dept. C-275, B South
Michigan, Chicago 111, BDBO3

$108 Daily! Making Plant Hangers.
Guaranteed Prool. A0, Rustic  Mountain
prises, Siater Rd., Taberg, N.Y. 13471

WATCH IT! Get literature first! Mailorder seminar
&nﬂmul free. Maelbux, 1B0Z8MA, East Hartford,

can,
Enter-

IHI.IIIITH Profits with Little Effort or
3.00. Dulany Enterprises, Rt. 2, Box IM.
umm ridge, Md, 21791

EARM I-Ii Profits, V. Form| Signs - Nowvel-
tles - ri. *F m:“nu:‘hlls Er'im“h: 67,
Marietta, Ehlun

SCIENTIFIC _Breakihrough! Gives you Financial
Fresdom! Refinish Bath and Tile meu:lmlllir
in Homas, Hotels, llntl!:. Et:. Without Remaoval.

king Detalls to:
(RCaes i Dot P, 22 . Kmags e

MAIL Ordar Ernﬂu. Free brochure, Triowr, Box
385-U, Kokomo, IN. 46901,

G000 INCOME, Home - operated d-lﬂﬂlutmnlp:.
:ma#ﬁ”’ Nelson, 7710 Nora, Spokane, Washing:

T T T T
ra m: aye,
Itl“l%-lll. N.J. 07457

Direct Buay Cheaps Fully assembled. Workl
Eh.lm Models. Free Brochures. Steam Engimes, P.
Box 101, West Brompton, London, S.W.10 England,

500% PROFIT Seliin
revealed. Orchard, Bax 2

Books by Mail, Secrets
., Marengo, Illinois 60152

$23,000 Seiling Government Surplus, Guaranteed
report. $2.98, Mitchell, 100, 4611 South Stratford
Oaks, Macon, GA 31210

Ty g MR
£x| & cer )
cﬁuu TurJ: 50., Snyder, New 'rmt”ll::gzﬁ et 3

I MADE %1 MILLION In Financial nﬂ;m
Helped others start. Free details, FII'.-:I.I.. Kerrville,
Texas 78028,

FREE BOOKLET, “MONEY IN BUILDING . . . .MAIN-
TEMANCE": O'BARRETT, 944 FLATBUSH AVE., BROOK-

LYN, NEW YORK, 11226

SYMTHETIC LUBRICAMTS —Great Company, com-
plete line; Automative, Marine, Industrial. nubm
Wholesalers Meeded Hltiuuldt, Tremendous poben
tial, Free details. Deal, Box 143, Union, N.). 07083

MAILORDER Millionzire helps inners make $500
mukl; Free report reveals um plan] Executive
1AT, 333 Narth chhlgln. Chicago 50601

STOCK OPTION PROGRAM. 358 STEPS ON TE
INSTRUMENTS PROGRAMABLE CALCULATORS.
NUALIZES RETURMS FOR MULTIPLE nl'n‘lﬂ!llﬂ
COMMISSION, HEDGE AND BREAK-EVEN I.ﬂEu
Send $3.00 and SASE. Mailco, 76-04 265th Street,
New Hyde Park, New York 11040

206 IDEAS That made Milllens. Concepls revealed.
Orchard, Box 24G, Marengo, lllinols 80152

FREE DIRECTORY —Professional Home Mail Order
ﬂgporturllﬂzs. Merit, 4148 South B82nd, Kansas City,
K5 66111

300% Return on 1500 Products Dropshipped: Gift-

ware, Houseware, Hardware, Toys, Walches, Etc..
Write: Selfservice 'Uﬂ'mlﬂ.a}urs—l’w er, M| 48835
MAILORDER Dealers Wanted. Earn outstanding
rofits  wsi tested promotions! Executive type
siness. Rutward-Pl, Georgetown, CT DER
MAKE MONTHLY, Spare time, Unigque
roven erprise. No selling. No capital to start.
ree brochure. Kashbuilder, 1132-18K, Indiana-
polis, Indlana :
160 POPULAR MECHAMICS

FANTASTIC PROFITS - Printing Wholesaler, Datalls
20924

I'r-u Printers, Box BR1, Hampton, 5.C.

nm 16.50 An hour. Spare time at home! Rubber
Stamp Industry needs small manufacturers. We
\‘uml:h all eguipment and know-how!
fres! Write: Roberts, Room RC-2-HH, 1512 Jlarvis,
Chicage, IL 60628,

CONTEST — Sweepstakes News. 60 Exciting pages,
$1.00. Year $10.00. Prizewinner, Box 10586, 5t
Petersburg, Fla. 33732,

START Service Contracting Business. Detalls, Alena,
Box A" Farmingville, New York 11738,

GAMBLERS—Free! Win lifetime iIl'lrt::rrl'm from dice,
reulette, thoroughbred, harmess, ing. Guaran-
teed! Research, Box 551, PM36, M nlnll, NY 115&[

OME ACRE Can Earn wp to $2,000 Annuall
ing Christmas Trees. Free dmﬂm s-m
Leept-2, Box 4377, Wichita, Kansas 6

FABULOUS Mailing Profits, dail mlnn. Free
report, Send , stam ld:i envelops,
Modern, Box 222.5, Upland, GA 91786

MAKE MONEY WITH THE ARABS. One transaction
can make you financially | In‘l FREE Details.

7-8PM, Internstional Middie Associstes, 8291
Flaxman Dr., Huntington Beach, h 92646

EARM £200 - $400, i"rr weel end, Get Flea Mar-
ket Know How booklet. Send $3.45 to: Creative Pub-
lishing, Bax 91 r.mm Sta., Spokane, Wa 99209

““WIN CONTEST! wmvn-.mtnsm Entry ., . .
Weite ‘ﬁi'irl 300" STaiasios :mm:lll'.hp""ii"ﬂ
263, Pomona, N.Y. 10970

SELL_Working - Steam
Steam E
don. SW.

WIN Roulette ﬂluntlﬁullr' Mo _ridiculous “Sys-
tems.” Free details. Lepton, P.0. Box 57027, Wath-
ington, D.C. 20035.

!l.'n‘! THOUSANDS! HOW TO SELL YOUR HOME. New
Brochure! Tested! Proven Resulis! Low Cost
Mathods! Send $3.00. Enmterprise, Box 1280P, E.
Quogue, New York 11942

WORK HOME— ;m l;lr—Hli Envelope !-h.lfa
En ﬁsand $£3.00, Box 707N, Florissant, Mo.

Grow-
Inc.,

Models; Fres Brochures.
“'En L lu: 101, West Brompton, Lon-

WE BUY NEWSPAPER CLIPPINGS Of Weddin

25 MEW Ideas to make money - Part or full time -

nouncements for $1.00 each. Instructions 1.m. Booklet $3.00 - Growing Ideas, Box B30B, Glens
Clippings, Box 491PM, Gatesville, Texas 76528, Falls, N.Y. 12801
BET World's Bi FREE Mon mng Information. Write: Discover-

Wholesale Import Catalog.
Write: World, Madina, 'Ihlhlrmnl SB039.

LEARM Thl u:rm llpllrln[ !nk hmﬂu
"'Fabulous
Eﬂ]ill‘rl-l’l‘il[. rl'.'l Box :I.;‘ll:iI Atascadero, l‘:lrlfnml-l

PROFITS FROM CLASSIFIED ADVERTISINE! Booklet
shows you lwn to mrt your own business with Glas-
sifiad 1 0o :Itlrllldnlu I"Iﬂl irt't

INﬂ“ﬁl‘rt lhll‘l‘ IIH ‘I'Ilﬂ. “’I‘

" THEE BEST, Easiest Complete Flan To Make III[
fznnn.y. $5.00. Thee Best, P.0. Bax 27759, Tucson,

off or Stuffing Emnllunn Hoax, Mail Selfaddressed
North
BUMPER STICKER Hllﬂlt DEVICE.
VENDING Machines, No selling. Routes sarn amaz-
Maryland 21003,

$41.38 Daily Starting Mext Week. No Mailorder Rip-
Stamped  Envel Sblamec, Box 40899,
Hollywood, CA 91607.
Che 5i|'|'|=

ple, portable, F Bumper n#i
Tl.l'l'lpl ﬂnrﬁl.l mﬁ - g
ing profits. Big catalogue Free. Parkway Machine
Corporation, 1930PMM Greenspring Drive, Timonalum,

GET RICH!! Secret law erases debts, wh 51'300
m-liinnu:i Free report—Biueprints #B? 453 W256

les, 453 Hawthorne Ave., Unlondale, New York 11553

GREYHOUND RACING FAMS! Learn how to win, Free
Infermation. Fred Brenner, 10500 Tenbrook Drive,
Silver Springs, MD. 20901

GET RICH 'I'l'l'l.h secrel law that smashes debls and
5 to %2 million cash. Free 1
Cn:?i {ﬂ"n, 333 North Michigan, Chicage 60601,

500 Moneymaking Mall Order Ideas, Orchard,
24H, Marengo, Illinols 60152

COLLEGE I'I'Iulum E,Im hu

%?;ﬂm' 5 Bayard Rd., Apt. !1 Flt::hur:h.
EARN EXTRA CASH Woodworkers easy fo make and
sell gift and home Hems. Five complete patterns all
for $3.00. Katco Patterns, P.O. Box 4576, Little
Rock, Ark. 72204
WiIN Sweapstakes Contests. Milllons In

cash/prizes. Free details. PM7, Box 2289, Rockville,
MD 20852,

$968 PROFIT! Keap all Money. Guaranteed. Orders
ELHT&FM. SASE Prosperity, Box 2276-C, Pomona, CA

$100.00 - $150.00 A dI"? Possible! 15 h‘lrl-
Make Money with ckup Truck, Send only
$5.00 for complete nmuntlun book: Lincaln Enter-
prisa, P.0. Box 17285, St. Paul, Minn. 55117

(Continued on next page)




MONEYMAKING OPPORTUNITIES
(Continued from preceding page)

WIN! BLACKIACK! - righted Book - “Proven
Formulas"- $5.00, Alfred Gornigh, 2 Limcoln, Bumns-
wick, Maine 04011

CREATIVE Ideas cam bring Joy, Excitement and
Money Into your Life. Details $5.00. Creative
Consultants, Box 356, Frlnmrt. Ilinois 60423,

SMILLIOMAIRE, FREE Luxurlous Car, House,
ﬂlﬂlif nEl Report! Act Nn'nl Fortune, Box 289,
Getaville, N.Y. 14068,

MONEY! w- un w't ’Fhu next to the Best unnlya
ter of e ona real chance of
ifetime; Nnthirl; tn Sell except the Plan, whl:h
R LB R B R

| X
iy Irqt:lg.nnu 1268-F, 256 smnrmmuon Beverly
5

“MILLION DOLLAR SALES l.l‘l'ltl!.a" .00
Faxas, 11910 5W, 2 Strest, Miami, Florida 33184

$20,000 Yearly Working at Home. Free detalls!
Russco, Box 11 M, Wayne, NI 07470

THIS 15 IT! The Best BIG Money Plan ever
dmnd! Fres Details. )L.T. DISTRIBUTORS, Box 1272-

l:vlumbit. MO, 65208,

Il A WINNER “Secrets of Gambling” %5.00.
Consulting Services, Box 1104, E. Liverpsal, Ohia

RABEBITS—CHINCHILLAS—
FUR BEARING ANIMALS

AMAZING Profits] !'.Iil DDEI 'mrlglh :ﬁ 'lﬂhﬂl MI'
Woal and Breeding., De
Malta 12, Montana 5!53!

FORGOT THAT APPOINTMENT, BIRTHDAY, IMPORTANT
DATE? That wom't again with our ““Guaran-
teed" Reminder Service. I: 506 THHMIHII +
SASE. Tomorrow Assoclates,

New York 10033

NEED A STIMULANTT Natures dm:tﬂ: vm' Free
Information. Box 253E, Mollywood, Fla.

TELEPHOME SILEMCER!! Cuts off nuisance, crank
calls, Have complete privacy, Lesrn How; Write:
PSP, Box 4794, Romney, WV 26757,

PROTECT Yoursell!! Burglars don't chance it! Five

Security Decals $3.00. Satisfaction Guaranmteed!
?I-tl\ﬁn. Suite 9TPM, BOSO Main, Houston, Texas

THIS CARD COULD SAVE YOUR FAMILY'S LIFE!
Complete individualized medical history on Micro-
film, lication & details $2.00, Medabank, P.D.
Box 4677 PM, Cedar Rapids, lowa 52407,

LOANS BY MAIL
FREE DETAILS On how to

borrow ?-'fﬂﬂ'ﬂ' -
linlr H mail, Write: Postal Fium:l"s-l Ing.,

lmlilmlﬂ F.0. N

IIJIIW m.wu Interest-freall Sscret Sources!
m‘luwm Executive-PM7, Box 368, Buford, Georgia

MOMEY? Any amount. Aruf e. Anyone! Write
Success Hl:ll'tl-rc h, m Iwimulll:
Indiana 46230

MEED MONEYT Borrow from :rnur home, raise
LDN to §1,000,000 for any within 30
¥5. Business, personal, educational, I+II1 -UpE, 8-
B Fecs iain, T oeny iavtivy oLl
gran $: Flnancia
'I'I'lrllnd Avenue, Cramston, Rhode |siand, mﬁn

ND MORE TAXES, Bumper stickar,
2075 Arlington, Birmingham, Mich. &

AMAZINE DISCOVERY. You can l;nnmw food In
naturally f#resh condition 'ul'llll mgj'
Complete information. %2 1]
Conservation Service B-ﬂ?! '|'|I| Stltinﬂ MNew
Haven, Connecticut 06520,

REVOLUTIONARY Key-Chaln Cam-opener, $1.00. P.O.
Box 17453, Dallas, Texas 75217

HOW TO CHOOSE YOUR CALCULATOR
$2.95 detalls free. Mall Mart, BG8518,
Francisco 94105

YOUR LAIY WAY TO LIVE H.Iﬂllilq New Self
Help Guide Shows You How, Send %5, Behavioral
Eﬂllihtll‘l‘!lnl D-FM, 404 N. Union, Kennett Square,

00, K. Smith,

. New gulde
Market, San

$ 1000 Month plan ralsing rabbits for us, Free
detalls. White's Rabbltry, PM, Hudson, Ohlo 44236,

2500 Chinchillas, since 1946, FREE BROCHURE.
6320 Honolulu, La Crescenta, Ca, 91214

OF INTEREST TO WOMEN

PERSONAL

GET of debt now, Fast, I.IE:Il complete
dmth ![zno F. Eshelman, P.0.Box 761, Cascade,

IIIIHI\"I'IIH: RIDING THE WAVES OF LIFE. Frea
facts, Biologhc, Box 1291, Chula Vista, Ca. 92012,

INYESTIGATORS, Lstest electronic alds. Write:
Clifton, Box zau-i'. Miami, Florida 33168.

FINANCE YOUR DREAMS With Government and
Foundation Gramts. Frea Details, Tou-PM7, 432 PCH,
Hermosa Beach, Callfornia 90254,

COLLEGE DEGREES BY MAIL. Renowned Universities
oifer fully-accredited Bachelors, Masters, Ph.D.5 . .
Free revesling details, Counseling, Bex 317 MPT,
Tustin, California 82680

BIBLE Ouestions answarad. Stamped envelops
Bylon, 17167 Bentier, Detroit, Michigan 48219,

HOW TO WIN COMTESTS! ! Secrets revealed. Amaz-
llllrI simple, $2.00, mndlpltj Reports, Box 181,
Cheltenham, Pa. 19012

SRAISE Chinchillas.” Guaranteed Income, Send
3.00 for Literature. DeShon Chinchilla, Route 4PM,
slan, Indiana 46777,

L]
HAMSTERS, ETC.
« New Paten avice ca
Pats nuiettﬁ' Safely - Easily, $3.00. MAR, Drawer
B, Boerne, TX 78006,

HORSES, LIVESTOCK

m
meney. Beery School 1107, “Pleasant Hill, Ohlo.

HOW TO WIN CONTESTS!!] Enr to follow secrets
H ﬂ “nzuu Manuzcripts, 116 N. Callfornia, Hobart,

GOVERNMENT SURPLUS
1978 Surplus il.rmr. Navy stors B4 page |llustrated

catilog. Send $1.00. Ruvel, 3037 North Clark, Dept.
17, ago, IIl. 606ST

LATEST 1878 III'HEII.L II.II.‘FLH DIRECTORY, Talls
How And Whore BOATS - JEEPS,

Ta
Lowest Prices Ever, mﬂ ll.!.l.l.l.lrlll. Rush
%! .75, Autodynamics, Payton Strest Annex One, PO
6456, Indianapolis, Ind, 46226

FISH FARMING

FAST FIMAMCIAL RELIEF. Booming channel catfish
farming. us instructions-financing. Brochure $1.00.
Sclent Catfish  Farming, Box 1080 A,
8. Pﬂlmhur;. Florida 33731,

EARTHWORMS, LIVE BAIT

EARN Maney ralsing Fishworms. 'Fru Detalls.
Edwards Flshworma, Dept. L, Zebuton, Ga. 30205,

mt Litersturs. Profitabls Business Illlll'll Fish=
Crickets. We Teach you how to Raise and Sall,
Write lﬂl} Garter Fishworms, Plaing, ﬁnmll 31780,

EARN Money relsing fishworms! Backyard,
basament, Fres imstructions, startiing rrurl:n [}
Oakhaven-58, Cedar Hill, Tex, 75104

REDWORMS Bedrun 5000 315.00. 20,000 $45.00.
Postage pald ralilng |nstructions. Braros Worm
Farms, PO Box 4185-PM, Waco, TX T670S.

LARGE Profits Raising Fishworms. Bullding Un-
necessary,  Fres  litersture. Cypress  Farm-15,
Pittsburg, Texas 75686

| — Ralso Sretall — Frag Liter-
.liurl‘r—" ‘l"ﬂr!t?wm dison, Ga, 31746
MONEY With Esrthworms, No Rlllin& Details
$1.00. “Buds”, P.O, Box 112, Lynn, Mass, im

RAISE Grey Hula® Redworm Sollless Method, Thise
Oaks, Dresden, Tenn, JB225,

FROGS, FISH, REPTILES

BULLFROGS. Turn Bullfrogs Into Greenbacks. Frog
farming is Interesting and profitable, Informative
brochure $2.00, ﬂﬂll.lilh Frog Farm, Rt. 3, Dept. K,
Poplar Bluff, Ma. 6390

POULTRY & GAME BIRDS

899 Picture Color Catalog $1.00. “Enmhlnl -
You Name It"| Swams, Peacoc Flgeons,
habby lles. Stromberg's Pels l.lnll ted, Plne
River 59, Minnesota 56474

OF INTEREST TO ALL

HOW TO AVOID TAXES- Legallyl! Details $1.00.
(REFUNDRBLE with order.) Monarch- 7PMT, 405 Shel-
mar, Box 5, Euless, Texas 76039

“U.5, GOYERMMENT SURPLUS Directory.” How,
Where to buy 100,000 ftems (including Jll + e
low as H an dullirt Mmt : Iete information avall-
b!l o :2 DISPOSAL, Box mum.

umum le Fllll $7.50 ACRE! Homesites,
farming, vacationing, investment nities! "Gov-
ernment Land Buyer's Guide” 1|=||: current llltlnn—-
ghw Surplus Lands, Box 19107AG, Washington, DC

H—gﬂ a—cuw 50!—200,000  ITEMS!

_‘w mlmu T I H'I'“ﬁ!ﬂrillllﬂlll‘hhl.«
ells how, where to

AR $2.00 MONEYS mu-

Guummnt lrrfumulllun Services lhfu

99249, San 'HI

Francisco, Californ {4“
Califernia),
“ Iﬂﬂf#‘!ﬂlf hzudrplm !u:; in 'I'N;ﬂ l?fhl
oW ore URPLUS,
EADQUARTERS BUILDING, Washington, D.C. 20014
JIIH---H?.H! BOATS—Toals! — Euctminl
I-u}l Your Area — How! Whare! , Low As E
on Dollar! 325,000 Bargains, Foremost GUARANTEE
Directory $2.00, GSUR MG Taftroad,

US, Box 2008-P
Syracuse, New York 13221, (Cable GSURPLLS).

FREE BULLETIMN Learn what bargains are offered
In Government Swrplus and (Importers  Dirsctories.
ml'lmh;;i!: Order Co., Post Office Box 69P, Mediord,

CARS - TRUCKS - EQUIPMENT - LAND!! Government
Surplus. How locate - buy! 32.00, MONEYBACK
GUARANTEE! Service Publications, Department TP,
Bax 8323, Richmond, Virginia, 23226,

SURPLUS BUYER'S GUIDE—How to locate, buy In
your ares, Information on FREE Surplus! ﬁmnlm
data, Directories. $2.00—O0rder MIHG. PM-778,
P.0. 662, Browniville, Tennesses 38012

GET YOUR SHARE OF GOVERMMENT LAND From
3.50 Per Acre. Details Free, Roan Co., 4168 Mildred
¢., Los Angeles, Callf, B0066

GOVERNMENT Surplus, Buy In wour area direct
$1.50, R, Orr, 1036 18th St., Orlando, Fla., 32805

GOVERNMEMT SURPLUS - UPDATED 1978 EDI-
TION— How - where to buy In your area - GUARAN-
EE&?& $2.00, McGarry, Box 7, Oznard, Ca,

CONTROL FUMERAL COSTS. Licensed funeral direc-
tor's brochure reveals option costs, ntinl
rl:H:n;;.mﬂ. Infobank, Box 1172-PMLL1G, Cimcinnatl,
e .

MILITARY Sufplui, Bwt
ets, Kmives, Machates
Refundable, Dixie uhl
Nashville, Tennesses 3

Canteens, Helmets, lﬂll-
Discount Catal
ﬂll‘lﬂu-t. Box & 'l-

RECORD Telephone Conversation automatically, Leave
Recorder  Unattended. Robert's, Box A48-PM,
Parkridge, 1llinsis HIH-I

HOW TO SToP ﬂl.'lllllll Amazingly :llnplv o-
.00.  Serend Reports, E
thmrh’rzn, Pa. 19012 ity Ripe

RECORD TELEPHOME Conversations Priv MF A=

tomatically. Lesve Recorder Unattend 4,95,
Atlantic Sales, Box 10, Brick Town, N.J). 0872

FSORIASIS SUFFERERS: DISCOURAGED: Write for
Froe Inrnpuurtmt Information that is hl!r'n!‘lhnunrldl.
Pizacol, Box 29277PM, Parma, Ohlo

G000 News Bible. Transiation, $4.98; Bridges, Box
“ll. Hollywood, Fla. 33023

“TBUY LAND With other people’'s money, |nlormative
:u;ﬂl ghted guide shows you how, ORDER NWOW,
!llhllr.uuu Guaranteed. Allem Lovick, 890
Drawer-A, Dearborn, Michigan 48121
ROGLETTE! Win with this system that Triples r
Momey, bul kesps you In contrell IT WO !.':Id
,Mi b?ﬁﬂl“l. Dept. PM, 1841 Stanley, Merrick,

ARTHRITIS RELIEF, Hu nru l. rm Information.
Box 253PM, Haollywood,

HEMORRHOID Relief] .lunul I.'lllc I Details
$2.00, P.ltrlcli Box 11411, "Tln ?522?

DISCOVER Hun{ st Your Hﬂl'l'bl‘ Detalls $1, Enter-

prises, Box 87, Irving, N.Y, 1
mnr mmnim cmﬂml Pq I Financ
itlon monthly, Free mliiml Inl‘mthﬂ
-ilpl-m o, Larchmant, ow York 10538

£ From Mtl lnd hltl collectors] Have AAR.
1 cradit w port revesls secret planl
Cradit, ﬂ? 13 Huﬂh IIH:hI.nn Chicage 60601,
INFORMATION Assistance on anything. USA/Warld-
Wide, International Ressarch Service, Incorporated,
Box 225, Blue Ball, PA 19422,

REMAILING SERVICE

REMAILING DIRECTORY, $3.00. International
Remail - Forwarding Associstion, Box 1744M, Miami,

CONFIDENTIAL Sarvice. 'llIan Pomy Express House,
1391 Archer, Live Oak, Ca, 95953,

UNLISTED ADDRESS. ll-llf.'l'm and confidential, Re-
mall 50& single. Mall Forwarding Service, BOSO S,
Hlln. Houston, Texis 77025,

“"FLORIDA Mall Service, lmlvlnﬁl‘mrdlu Allen,
6326 Autlan Drive, Jacksonville,

DALLAS: Remalls. Free Detalls, ArtCo, Box
210346, Dallas, Texns 75211

$T. PETERSBURG, Letter Forwarding Service. 508
?s%rh Wilber, Box 40271, S5t. Petersburg, Florida,

“TRUSTWORTHY, Confidential, Professional Service:
H-m Returns, Alkall Creek Road, Billings, Montana

CHICARD R Il Sarvice. 50¢ single. Stamped,
Box 58402, Chicago, 101, BOGSS.

ullL Service, Recelving - Forwarding Different

each Time. Travelin
ﬂll'ltlll 1] .00, Duu En
Unlen Bridge, Md

Commercial Pllet, Confi-
prises, Rt 2, Box 434,

{tllthll! o8 mext page)
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REMAILING SERVICE
{Continuwed from preceding page)

FREE! Remailers Listing. {le Agents Wanted):
Box 471PM, Atlanta, TX 7555

COMFIDEMTIAL. 25¢ Letter .
Mignon, Bex 3235, Napa, A 94558,

ENGLAND I[-IIIH.HI.IH! Singles $1.00. Dis-
counts, free details. Andrew Bates ([PM7), 433
\éﬁlliﬂﬂt’nn Street, Maidstone Kent, E15 BHOD

Eng G S

HIIHIH.T Remalling, Eu:lrl“s - P:rsnrlnl 25¢
slnf Stamped. Monthly Rates. P.0. Box 66,
Arlington, Mass. 02174

TRINIDAD Airmails, $1.00 per half ounce. Box
1080, Port-of-Spain, Trinidad.

. $5.00 month,

REPAIRS & SERVICING

Unikemp,

MISCELLANEOUS

mnm ALL TYPES. SPECIALS—20 DISCS, OR
BAR. Ok 2 STICK, OR B ASSORTED MAGNETS.

$1.00. MAGNETS, BOX 192.A, RANDALLSTOWM,
YLAND 21133,

il;lli l}‘lr.lrllPI An:'!r‘:m!l"‘:ndm':lln
R Bl P

DON'T DIE wﬂhm a Wil
protects irnur Family.
tﬂwlr Gif

. $2.50 Post-
1. Petersburg,

$2.00 Elinl:"t::ﬂ} l;?im
ara ToEr
t Exchange, IE?‘TB Kay D-rf:{. San Josa,

IDENTIFICATION CARDS. Send for information. 929
University Ave., Berkeley, CA, 84710,

BODKS On Intlﬂ:lui and their prices, Fres circular!l
P. Warman Publishers, Uniontown, Penna, 15401,

ORNAMENTAL Iron designs. Book of 1600 beautiful,

rrnhlul designs for railings, columns, ate. Free

tmturr Cunningham, m h 3200 West, Box
0005, Salt Lake City, Utah ui?ﬂ

IDENTIFICATION CARDS. Legal Forms, Finest Avail-
able. FREE SAMPLES. Documant
Mante, Callf, 91731 uments, Box S5684TF, EI

IDENTIFICATION mn ﬂlhlﬂ! Send Stamped, Ad-

dressed Envel PCOM
Sersi cﬁhﬂﬂ‘; ; 303 East Main Street,

HOW

e 'u'“ nunm 5:1:!‘; !Jm ﬂ:n:niunt by Mall,
eranco . Fran Suite -
Chicago, 111, BDGDG, i o
OLD Western Movie Stars — 8% x 10" phote-
graphs, Send 50¢ for List, Bl
5%, g E!f orn H ¥ Gordon, 260 Brent-
FHOTO IDENTIFICATION CARDS . . Cartificates

GUARANTEED!! Samp! :
P78, Providencs, R | 02908, ° - Baiceo, Box 3461

MILITARY Stuf - 10008 of things, 6% pages full
of lackets, Bools Hml:. 'I'I'In 3, Ribbons, Insignia
lus cutdoer stufl, 5 1 First Class rush)
¢ Ken Nolan, 1m: A Hllllnn Irvine, CA 92713

PHOTO 10, Photo, personal statisti I
gll-mlr. Any mt- prwin::r“zd :nurlnnr:-}::“hf:nulyt
s S Shmolest 280 St st B

arding
5200-010, Jacksonville. FL 35207, |0 NIng: Box

TOBACCO

UNUSUAL Discount Pipe Catalog 256,
1310 Glendale, Champaign, 1llinois 61820

MAKE Pipes. Write to: Pimo P78, Box 58211,
Chicago, lllinois 60653,

HAND BI nded Tobacco, Pipes, Cigars, Chew. Free
Catalog. Pipepuffer, 14 First Streel Southwest,
Carmel, In na 45&3

SCIENCE & CHEMISTRY

DISCOUNTED! Laboratory Chemicals, Glass Appa-
ratus. Catalog 50¢. Deluxe Sclentific, 507 Huron,
Manitowo:, Wisconsin X

YEFUMDAMENTALS OF ROBOT DESIGN™ 3510, Ad-
vanced Research Sclentific, P.O. Beax 10041, Detroit,
Michigan 48219

LASER-SOLAR-ELECTROMIC-PLANS: 'l'll.lhlun-!um
ing Lasar- H{H:I Fiva Laser Plans-$8.00 er Light
Show-$19.00, Incredible “wild |deas™ cmlufﬂ:! .00
g:li-l;llldf "Pﬂl??ﬂ" 1015, Claremaont, California,

REDUCED! Mortar & Pestles $1.50. Hurry!
Kenrus, Box 205, Staten Island, New York 10306

FORMULAS, PLANS, ETC.

ormulas—Bargains! Cata
H:rlutlc’lurln: Secrets $1.00 (Refundable): GW,
193, Brookfield, Wisconsin 53005,

TRAVEL & RESORTS

LAS-YEGAS Vacationers Save :rsou
Vacation To Las Vegas. Free Detal 1'111551. !-03 I'l
3sth St, #23. Council Bluffs, lowa

“"HOW Tao Travel Anywhere in the World for Freell
Datails $2. and E. Box 46626, Statlon G,
Vancouver, B.C. V6R 4G

SPECIAL SERVICES

HEW! Massive Book, Ower 40,000 words, 283
liustrations. Excellent instructicns on: Push, Self
LTI W iy o g

nes pping ac -

ee. Menaid Press, Department Box -‘F:H
Coloradn Springs, Colorade B0S33,

FLOWERS, PLANTS &
NURSERY SUPPLIES

LEARM Landscaping lnd the H‘Hﬂn: of plants, Start
profitable business part Il tima. Froe informa-
tlnn without obligaticn. leimu Career Schools, Dept.
A-361, 2251 Barry Awenue, Los Angeles, California

msi.

RARE CACTUS SEED %1.00 For assortment and
catalog. Silver String Cactus Co., P.O. Box 1573,
Decatur, Ga n

PM'S BESTSELLING “COMPLETE GARDEN GUIDE™
For the man who needs all the basics ., . . fastl
Superbly organized In famous “Master Guide™
format. Dozens of tables, charis and (llustrations,
Literally crammed with “"mr bonus speclalties like
vegetables, fruils, nuts herbs, garden mh
storage ltm::uru. plantin dltu Ony -HH ftl
to cover pnl.h'!:t handling. PM Complele Garden

lﬂl-l Rldlm Elt',f Sta., New
York, WY 10019

WINEMAKING & OTHER RECIPES

WINEMAKERS-BEERMAKERS ;ﬂr
:5 Yeast, Equi ent, Gnntlnuml n: IHH
Indial 46268

Balls, More-$2,00. S5ta En-

napolis, |
3163, Fremont, Cal. 8

KULUAH, Br
velope: Recipes,

WINEMAKERS. Free lllustrated catalog of yeasts,
Plprn-nt Semplex, Box 12276R, Hirmlpﬂllr Minm,

rnmn FROM CLASSIFIED ADVERTISING! Booklet
653 Kietiog Sy o alnese S A
L1 artis W I

urdulr M £ KAPPEL, nuw NICS, DEFPT,
mr §TTH lhtn NEW mu. N.Y. 10019,

'I'I"HEEI.I:I-IAIR: Backs, Seats, and Straps. Write for
Information: W5, Penn, 3800 Nash St., SE., Washing:
ton, DC. 20020

INFORMATION On
Sa;m-mt;. B0-15
11377,

BETTER HEALTH

STOP SNORING. Detalls $1.00. Western Distribut-
ing, 2022 Pinecliff, Dallas Texas 75235

FREE! "'5ix Steps To Slimmer You!" Breaking
Er:&-n,s 2439PM Fourth %10, Santa Monica, California

“RRTHRITIS

thing. Ferguson Research
side, Woodside, New York

CON m“i" Milllons ca
pain et ke e, Box 30587, Besumont, CA 32203

PROSTRATE RELIEFI Free . Prosco—PM7,
Box 5644, Santa Monica, California 80405,

PRESCRIPTION EYEGLASSES Made by skilled Opll-

WINEMAKERS — BEERMAKERS — Free Catal
Fast Service—Large Selection:s Kraus, Box 7
Independence, Misscurl 64083,

MAKE Wine, beer, Ii supplies,
Free catalog, B mn-ﬁ.uﬂ?ﬁm Riverside, mmm,

BEERMAKERS! ! er to make le:qu:. GERMAN
beer at home. No speclal nu'l?m 12
Surandipity lertl, umt 181 Ihlnhm, Pa. 19013

LIGUEUR — Ehm ake Recipes. Dellciou
nal, $2,00, Dapt. A, Box 883, ﬂ;pr-lm callf, hnt!l

Itllllll!ll 'ﬂ'lntmlun Free catalog. Fimest
I%ulﬂm.ﬂl Erluiln'li, service., §.P.1, Box TB4-M,
Chapel HIll, NG 27514

F““I“l!"\‘l ﬂ'".'ﬂlﬂl FREE t;ﬂ Equ - | I'lldul-
ents items, DANEMBERGER'S, Box E)lﬁ““' lﬂll:
INinols 62670,

CONTROL Your Flrmlﬂmlun Tomperatures close
as Browerles, Simple ng} Automatic, Plans -
$3.00. T, Formby, Box 2303, Akron, OH 44309

WINEMAKING — BREWING — Fres Catalog —
Also, Winemakers Handbook, 100 recipes — §1.25.
ﬂ;{ﬁwurh:. 5175P, W. Alameda, Denver, Colorado

__DIII';EH HH:IITIHM“HP. -ﬁunﬁdﬂ:{ﬁ:h _Grm Iﬂ“mtlnn
ying 8'"-Gun -Bood
case, Box 1580, San Clemente, Calif. Buzﬁr;g :

HOW Ta l1n-d o super apartment! Save mo
forget lm:tmtlm' $2.00. Naneck, :
Studio City, California 91802 o 14 Mok ﬁ::

280 Movelt Buttons, Bumper Stick T-5hirt
El'{"lﬁﬁtz . Novelty H:rt E-uc: ;3;& Bllhmlll

et ——
WANTED—MISCELLANEOUS

BUYING SCRAFP CARBIDE %4. Per Pound, |
Dies, Any Carbide! Larry Poley, 516.978-4075. R,

GOLD, Silver, Platimum, Hmumh Tantalum wanted,

Ores assayed. Free circular
i oy olesale Terminal,

or Pieces, |‘|im Sand detail, Iﬂl C Tibbitt 3!51
2., 8,
S6th 5t., Sacramen ta, Callf. ’“

FOR SALE—MISC.

UNIGUE UNWRAFPER opens crimped coln rolls
mll; Send $1.00. Bromiey, RS, Dﬂ\\":.ﬂlc, Michigan

HEARING AIDS

HUGE SAVINGS. Eliminate dealer mark-ups. Free
Trial. Batteries Wholesale, Terms arranged. Lloyds-
PMC, Rockiord, 100, 61104 . Riegos

TRY Belore you buy. Write todsy, Mearing Alds,
Dept. 132-T, Bmﬂ:pnrl 1, 62910 ’

FREE HEARING lll CATALOG—Save 34—by malll
Write: ~ “MONEYSAVERS",  5530PM7,
Sepulveda, CAL !l 3, L,
REPRIR Hearing Alds, “Prompt, Rellable Service"
Manmouth, Bex 1009, Asbury Park, N1, 077 “unr ci

162 POPULAR MECHANICS

cians, Free Catalog. Sundae Optical, 19 Jennlfer Dr.,
12590,
Inhibitions,

Wappingars Falls, N.Y,

COMQUER Anxieties, |I'IIIUI.II'“'L
blas—~Gain_ health, Free magazine, T
Road, 5t. Catharines-1002, Ontario L2R 7

IMPRESSIVE Varied Health Benefils -
Extract, $4.50 Quart plus Shipping.
Zurich, llinais G0O04T.

HIHGMHNHI I:uud Frae Information.
Young, Box 9542, Sesttle, WA 98109

FOR THE HOME

YOUR OWN POWER. Most advanced, axtremaly eco
nomicsl Wind-Elsctric systems, Valuabls dealershl
Ultima Corporation, Coppilt Rd., Key West, FI 3
SAVE Thousands nn r home morigage ?nrl:rl
Simple, Guaranteed Technigue $2.00. Flnlnull prigs,
Box 26251, Dept. P-1, Sacramento, CA 05826,

CHECKVALVE Stops  basement ln&dinl $9.95.
Valve Co., 215 N. Main, Keaton, Oh, 43326

Nltuul Root
Box 373, Lake

Stamp.

WINEMAKERS!! How to make deliclous WINE AND
CHAMPAGNE at heme. No special equipment needed,
ﬁ.ﬂ?“ls;rmdlpﬂr Reports, Box 181, Chaltenham,

BEERMAKERS — Finest In

Free catalog, Addi $1. brings nmr
I‘I'I'l'h'% Handbook, ne Imports Lid, rlmlnt
B Canal Stroat, New York, New ‘I"nrt 0013

DRAFT BEERT - How to bulld a Refrigersted boer
trfﬂﬂlll' for under $40.00. Send §5.00 for detalls,
<Ll Fl:li. 2585 Oak Rd., Walnut Creek, Callf,

HDHN!IIIINIP How Bootleg Boore Is Made, [llus-
trated bookiet, $1.00. Gourmet, 5133-H Flimlll Pﬁl:l-
adelphla, Pa. 18120,

WINE GUIDE- !lll:tlrll l:lrl. Storing,
Chart. Recipas, Ryres, 454
Wichita Falls, r:. ?l;ln

edients, 1HIFM

Wine/ food
Knight Circls,

'Frn.h:nlflrlc ;:c;! r?m:l w:;ﬂnlu:n:nu‘imatl
“Pickproof"' IH.II age. Ire
m%!m:l St.. Independence,

Shoppe, Dept. PM,
MO 64052 Sltuflr.tinrl Guaranteed,

POPULAR MECHANICS COMPLETE APPLIANCE RE-
PAIR MAMUAL, 320 Pgs. Book provides easy-lo-
follow, nontechnical text and pictures showing
to repalr wirtwally any small or large household
appliance from a hot comb to & gas furnace. Can
save hundreds of dollars! Price $8.95, Sand orders
ter Popular Mechanics, Dept, WE, Box 1575, Radio
City Sta., New York, N.Y, 10019

WORK CLOTHING

WORKSHIRTS And Pants 6314, Work Jackets 2/%8.

Coveralls 3/811. Postpaid. talled Brochure $1.00

undable), Workmen's rment Co., 1 M
yoming, Detrolt, Michigan 48238

XXX SIZE UNDERWEAR Shirts. Belts, Pants, Sox,
Meckties, Send for FREE DISC atalog. The XX
Man, P.0. Box 5842, Plkesville, MD 21208

3
g
i Ee
g
g
g
3

HOME FMTIETIUH

DON'T PURCHASE Alarm equl
our free catalog, Sasco, 5619
Mo. 64123,

.lnhn, Ihrun City,

QUALITY Burglar - Flre Alarm [qulrmmt. FREE
catalag! Steffens, Bow 824), Cramford, W) 07016

ELIMINATE VEHICULAR TRESPASS ON mumn
ROADS. Protect your second home Iﬂd.r'ﬂl' lﬂlﬂ
from vandals, burglars, Installation kits uh
Write for folder: GUARD SYSTE ]
Ales Plsce, Baltimare, MD 21227
at
ectronics,

PROFESSIONAL Burglar-Fire Alarm Equl
Discount Prices. Catalog $1.00, Emel E
Box 146-EC, Shaffield, Mll.'l 01257,

PROTECT YOUR VALUABLES. Burglar erl'rl Warn-
Ing Decals, Satisfaction Guaranteed, 4 for $1.00:
Electronics Two, Box 3247, Walnut Creak, |:'..l. 94508,

ALL mbd' Brands of Professional Alarm Equigi
ment st Distributor Prices! Free Catalog. CSL
Keswick Road, Buffalo, NY 14226




superSander

SuperSander cuts faster, Lasts longerr, CARBORUNDUM
It OUtperforms And resists tearing better than ordi- @

= nary packaged sandpaper. Try it, o
Ord I na ry You'll agree SuperSander is the -
best sanding product you've ever .

sandpaper used, or Carborundum will give you

your money back,
u to 10 to 1 Look for SuperSander belts, sheets
p . and pressure sensitive discs wherever
L] you buy power sanding supplies.
And that s a Or write for the address of the Super-
Sander dealer nearest you,

p rom i Se- The Carborundum Company

Consumer Products Division
P.O. Box 337
Niagara Falls, New York 14302
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| refreshingtaste |
: you carr»g —
=0 inany cigarette:

L_ ’:.:-L — - 9 ol = '_‘i . 1‘—;"-..._-' " | -:.—-'-""'--.
wonder its Americas 1 menthol.~

-

Surgeon General Has Determined
moking Is Dangerous toYour Health.



