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The littlest big motor-The biggest little motor.

And everything in between.

The 1972 Evinrudes pack a lot more
excitement into a lot less space.

Take ouwr 125-hp Starflite V-4. Il
turn 50 mph-plus on the right boat.
Yet it's nearly a foot shorter on the
transom than others in its class.

On the other end of the line — the
mighty 2 hp Mate will move a loaded
canoe twice as fast as you can and
get up to 40 miles on a gallon of fuel.

Between these extremes, you'll find

CLEAN WATER: our iture isridingon it NS I NI R UJ D E

Dvv. of Dutboard Manine Corp., makers of OMC Stem Drives

14 more Evinrudes — including a new
65 hp Triumph and the 50 hp Lark —
the versatile loop-chargers that are
turning mid-range motors into a new
performance class.

In each case, the clean low profile on
the outside is the result of engineering
innovations on the inside. Like new
Firepower electronic ignition that
delivers a far stronger spark up to
400 times faster. Or Pressure-FPulse
exhaust tuning that turns wasted

energy into extra horsepower. Or new
straight-through fueling that elimi-
nates overboard fuel drains. Or new
double-control cooling that warms
the idle and cools the high speed runs.

The 1872 Evinrudes are more reliable,
more efficient (and cleaner) than
whatever's on your boat right now.

See them all st your Evinrude dealer — soon,
color catalog.
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If one cassette

could doit all, we'd only
make one cassette.

When we first introduced the cassette a few years ago, one type of
cassette did everything. Now, however, the cassette has grown up.
You've found more uses for it. Some demanding greater range and fre-
quency. Others which are just for fun. One cassette
can'’t do it all anymore, and that's why were introduc-
ing an entire line of cassettes. It takes four grades of
tape: speech to symphony.

The Challenger: For voice recording and other
work that doesn’t demand wide range and frequency.
A quality cassette...at a surprisingly low price.P.S. The ﬂ'“l.l_mm!
Challenger is perfect for your children in school.

The Norelco 100: Here is a good all-around cassette for people
who enjoy recording but don't want to spend the time and money for
high fidelity. It comes with a factory lifetime guarantee.

The Norelco 200: This is the famous Norelco cassette that is the
standard of the industry. It's perfect for fine music recording. The finest
quality Low Noise tape most people will ever need. Of course, it comes
with a factory lifetime guarantee.

The Norelco 300: This is the highest quality tape cassette we've
ever designed. For those who demand sound perfection. It's a High
Output-Low Noise cassette with extended frequency and dynamic
range. Plus a factory lifetime
guarantee. If you really
appreciate fine quality
sound, you'll love it.

casestyvesmesoncrese=1 i

884H-BHD-S982

North American Philips Corporation, 100 East 42nd Sireet, New York, New York 10wy
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Allstate Life Insurance Company

Alistate.The young man'’s life insurance.

It's our "Money Back” Plan. $10,000 permanent
insurance now—and we'll refund all your premium
payments when you're 65. So simple that most folks
can qualify without a doctor’s office physical exam.
You poy about
If you're this oge this much monthly

20 $n

25 $13

30 $16

s 2

You're in good hands with Allstate.
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We forced a steel plunger
into an Atlas Plycron
2 plus 2 tire at a pressure
of 5372 in. lbs. without

rupturing it.

Tire rupture can rob you of thousands of miles
of tread life. To help prevent it, you need
strong tires.

Like Atlas Plycon 2 plus 2 fiberglass belted
tires.

They're built with two tough fiberglass belts
bonded onto a Vicron polyester cord body.
These fiberglass belts, placed under the tread,
help resist rupture.

Atlas Plycron 2 plus 2 tires survive one of the

industry's toughest testing programs. A pro-

gram which includes 49 probing leboratory
tests and a hard run with a test fleet.

On the fleet they're run for thousands of miles.

5
/
A
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So yovu'll feel more secure
riding over any rocks
and ruts you may meet
on the road.

Over all kinds of roads. Which helps assure
that you'll get the mileage that’s built into
every Atlas Plycron 2 plus 2 tire.

You can get a set at any of the 50,000 leading

service stations that carry Atlas
tires, batteries and accesories.

Remember, all our products
are built with the
strength of Atlas.

FIBERGLASS BELTED

ATLA

PLYCRON 2 plus 2° (i

Vieran, Beg W5 Per. 08
1971 Atlas Supply Cospasy

Trodemarks Ao Pprrnn
*Trodempi

You're miles ahead riding on the strength of Atlas.
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3 easy ways fo
bore holes faster

1. Irwin Speedber “B8" for all eleciric drills. Bores
faster in any wood ot any angle. Sizes 14" 1o %", 5.90
sach, 34" to 17, §1.00 each. 114" 1o 114", $1.50 each.
2, Irwin No. 22 Micro-Dial expansive bit. Fils all hand
braces. Just dial your size. Bores 35 standard haoles, 73"
fo 3%. Only $5.70. Neo. 21 small size beres 19 stondard
holes, %" fo 134", Only $5.00.
3. Irwin &2T7 Solid Center hand brace type, Only 15
turns te bore 1% holes through 1 wood. Double-culter
boring oction. Sizes 4™ to 114", As low oz $1.40 each.
EVERY IRWIN BIT made of high analysis tool
steel, heat tempered, machine-sharpened and
highly polished, too. Buy from your independent
hardware, building supply or lumber dealer,
Strait-Line Chalk Line Reel Box
only $1.35 for 50 ft. size
New and improved Irwin self-chalking design.
Durable aluminum alloy box. Practically domage- i
proof. Fits pocket or hand. 50 ft. and 100 ft. sizes.

IRWIN ;o7 bt a: seed

at Wilmington, Ohio 45177, since 1885

Sterling tobacco is blended by an exclusive
process to smoke cool and dry right to the
bottom ofthe bowl. Sterling— A cool idea.

| SaAN CLEMENTE, CALIF,

LETTERS

TO THE EDITOR

Museum: a wild goose chase

Thank you for sending me and thou-
sands of others on a wild goose chase to
see the museum that isn’t there (The
Wings of Brave Men, page 62, July PM)-

| The Air Force Museum is not completed

and will not be for a while.
Dayron, OH1O

GEOrGE BEEKER

When we prepared the story, the Air
Force had mo doubt that the museum
would be opened in May or June. But

| there was “slippage.” There have been 45

aircraft on exhibit ( outdoors) since the
first week of August, and, as of this writ-

| g, the museum is scheduled to be fully

opened and dedicated in September.

Car Repair Annual

I like your articles on automobile main-
tenance; I'm a “Saturday Mechanic” too,
Saves me many dollars. Do you have a
booklet containing these articles?

W.E. CraPLINE

A brand-new one, the 1972 Car Repair
Annual. It's on your newsstand now. (If
you can’t find one, order it for $1 from
Popular Mechanics, Dept. JL, 224 West
J7th St., New York, N.Y. 10019.

But our readers are extraordinary

Please do not give your readers any
more stupid articles on boats that dive
and cars that fly. This sort of article is
spectacular but it sickens ordinary
readers.

This letter is written with the hope of
making PM a better magazine and I hope
you would accept the criticism in good
spirit.

San Francisco ‘A SUBSCRIBER’

We were in good spirits until you wrote,
Criticism sickens ordinary editors.

One flat and you're sunk

The article, Inner-Tube Float Fishing
(page 74, Aug. PM), should have men-
tioned a couple of safety requirements.

Be sure the inner tube is good and has
a valve cap on it; don’t trust an old one

| with patches or cracks. (A flat in the

water is more serious than on the car.)
And always wear a life jacket. It's re-
(Please turn to page 8)

POPULAR MECHANICS



Open the door to a key
job in industry

This valuable-Biefzgen drawing qutit
included in course. Ne.axird Coslal

]

Learn to become a highly-paid

Take your first step by training at home with LaSalle—in your spare time.

Looking for an enjoyable career with a great future?
Learn to become a draftsman. Draftsmen are in demand
in many technical fields—construction industries, man-
ufacturing, engineering and research companies.

Seldom does a new product or a new building, dam
or bridge get under way without the skilled help of the
modern draftsman. As industry expands, more and
more draftsmen are needed to turn out the working
plans on which production depends.

Why don’t vou learn this fascinating work, and pre-
pare to earn a good income? No previous skills — no
drawing talents —are required for LaSalle’s training.
You receive this training at home, in your spare time.
Experienced instructors start vou at the beginning and
give your work individual attention by mail until your
course is completed.

During more than sixty years, over 2,000,000 stu-
dents have enrolled with LaSalle to train for successful
careers in business and industry. You owe it to your-
self to find out what LaSalle drafting instruction can
do for you.

OCTOBER 1971

Send for FREE Booklet
Packed with information on opportunities
in Drafting. Describes LaSalle training
which vou can take at home without inter-
ference with your present job. Mail cou-
pon to LaSalle, 417 South Dearborn St.,
Chicago, Illinoiz 60605,

€ FWT Lalalie Ev

DRAFTSMAN

g,

r---.-='-.'-‘-------------—--‘

| LASALLE EXTENSION UNIVERSITY

i A Correspondence Institution

' 417 5. Dearborn Street, Dept. T0-092, Chicago, Illincls 80808
| Please send Free booklet, “Opportunities in Drafting,”
§ and full information on training at home.

|

| Frint

l Addresa

: BRI i i R e R R R R

{ State ...

1




LETTERS
(Continued from page 6)

quired by law in many places. Otherwise,
it's a grand idea!

LAFAYETTE 1972 Catalog ~ v=v=sfow Rosexr D. Swm

468 Pages No humor near the hammer, please
_ Don’t you dare add humorous items to
— 0"" 51St Year PM (as suggested by Robert Izenberg in

the August Letters column). When I'm
making any of your projects, I'm very
stern and sincere. A joke or comical pic-
ture might shift my mind into hysteria
and cause me to ruin my work.

Stereo Hi-Fi m Citizens Band
= Ham Gear = Tape Record-
ers m Test Equipment = TV
and Radio Tubes and Parts

= Cameras m Auto Acces- Mavipen, Mass. PeTErR LEGON
sories m Musical Instruments g )
= Tools = Books Don’t you worry. No jokes! We're stern

and sincere too. (But did you hear that

Your Complete Buying Guide one about the farmer’s daughter ... )

to Everything in Electronics

Lafayette Radio Electronics C
amper for $1500
Dept.15101 P.0. Box 10
Syosset, LI, N.Y. 11791 I have a camper that is a little more
f
o e e == affordable than your Motor Home for
| Send me my FREE Catalog 151011 Under $3900 (page 136, Jan. PM). I built
- { this camper on an old Chrysler chassis.
: MR oo S ! | Construction is quite simple; the only
:citr .......................................................................... : o I. ?'
1

y u BN ‘
1§

—

L

power tools required are a drill and saw.
The unit has a dining area, stove, sink,

icebox and head. It has lots of storage

space and sleeps four comfortably. Total

cost was just under $1500.

NortH PALMm Beach, Fra. Carey BuUssELL

Belted, but not saved

We wonder if the testers use real live
wiggling kids when they check out safety
standards for car baby seats (How to
Belt Your Kid and Save His Life, page
100, July PM).

Our 22-pound, active 16-month-old

r duct R v showed us two ways to foil the Firestone

p O wen SET Protecta-Tot shortly after its purchase.
First, no matter how far into the rear-

seat back we pushed the unit nor how

AVAILABLE WHERE PAINT IS SOLD tightly we drew the lap belt over it, she

SAVOGRAN (W) | ™o nsssmmmont oty

{Please turn to page 10)

Morwood, Massachusetis 02062
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u can change them.
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Which means you can get back to good shaves, Our hero and replaceable blades.

Shavers don’t get dull.
~ Blades getdull.
Remington blades are replaceable.

When your shaver doesn’t shave like it's new
anymore, you don’t have to replace your shaver. You don’t
even have to replace the head.

Not if your shaver is our shaver All you replace is the
blades. Takes a few seconds every six months or so.

Our newest shaver gives you blades that are
super-sharp, so you get a close, comfortable shave; because
they’re replaceable, we can make them about four
times as sharp as our permanent blades were.

We also gave this shaver a new slanted design that's
convenient to use, and our Hideaway™ trimmer because
we thought it should have everything.

After all, the blades are replaceable, but the shaver

spermanent.  REAINGTON'

SPERRY RAND" HIDLAWAY TEADLMANN OF SPLEEY Basp coee, G190 5 8.0 REMINOTON ELESTNSE SHAVOR DIVISION/BRIBDGEFORT, CONM,
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LETTERS

{Continued from page 8)

the buckle, it always stayed close enough
for her to play with—and release.

Incidentally, we scored even lower
than PM in trying to locate a recommend-
ed seat. Not one of the five Ford agencies
listed in our phone book had a Tot-Guard
in stock. Nor did we fare any better with
the three Firestone dealers.

Mke. axp Mrs. H.R. PuiLLIPS

CoLts NEcg, N.J.

‘Bursting with indignation’

I'm bursting with indignation. Mr.

Lund is lucky to be out of my reach—I'd

10

WEAVER ~scopes

pin his ears back. How dare you say in
the June issue that Packards * . . . rust
in memory.” (New for ’72, page 63).
Look at this picture of my 1928 Model
926 six-cylinder Packard. It's in constant
use, goes where I want it to go and re-
turns: That's all any new auto can do.
Tweep, ONT. F.L. TrRUDEAU

You think the desert’s bad?

I read How to Survive in the Desert
(page 108, Aug. PM). But did you ever
wonder what a jungle is like with trees
that hide all sunlight, dirty brown water
and when a mosquito bites your arm it
swells up twice its size? Then there are
snakes that bite yvou dead within minutes
or a little longer. It's like a pressure
cooker with the cover on and you're in-
side wet with sweat,.
Dasser, Minn.

We hadn’t really wondered about a
jungle, but you've given us something to
ponder.

RoeerT DriscoLL

PM catalog

I'm one of your more loyal readers and
have Popular Mechanics magazines dat-
{Please turn to page 12)

They’ve taken more game
than any other scope.

Can you think of a better
reason to buy aWeaver-Scope?

Most people can’t. Because performance
is what counts in a hunting scope. That's why
thousands of shooters count on Weaver-Scopes.
For good reason. Each delivers consistent
accuracy. At long or short range. In good or bad

weather. And they keep on delivering the goods
year after year. That's all there is to it. Except to
say that there are eight fixed-power and

four variable-power models. Prices start at
$29.95. That hasn't hurt their popularity either,

Write for free 40-page catalog: W. R. Weaver Co., Dept. 91, El Paso, Texas 79915.

POPULAR MECHANICS



LEARN THE
PROFESSIONAL METHOD
OF APPLIANCE REPAIR

For extra income, a job skill
in demand, a business of your
own —or fo save money on
your own appliance repairs.

HOME
HIGHLY PROFIT

TUDY TRAINING N THE
ABLE FIELD OF

SERVICING
ELECTRICAL
APPLIANCES

SEND FOR FREE CATALOG

Appliance Division, National Radio Institute
Washington, D.C. 20016

Send me your illustrated free book that tells about opportunities
in Servicing Electrical Appliances, and gives details of NRI's
simplified training plan. I understand there is no obligation, no
salesman will call

AOn-101

Name Ape____

Address__

Lip
State Code

[[] Check here for facts on New GI Bill.
_Accredited Member National Home Study Council

City

MAIL COUPON ABOVE
FOR THIS

FREE
NRI
CATALOG

i

AVAILABLE UNDER NEW GI BILL
If you served since January 31, 1955,
or are in service now, check Gi line

Now you can prepare quickly to do professional
appliance servicing at home in your spare time.

You are ready to start servicing appliances after
only a few lessons. The entire course can be finished
in @ matter of months.

This is the fastest way to a new job or skill or
extra income or a business of your own. Wherever you
live or want to live, you'll find a demand for top-notch
appliance servicemen.

There are probably thousands of broken appli-
ances right in your meighborhood. These can mean
cash profits for you slarting soon. Use your spare time

—

.-\.\"

OCTOBER 1971

in coupon above.,

to make $5 to 57 an hour fixing appliances for friends
and neighbors.

Low-cost training plans cover —

Small and large home appliances

Farm and commercial equipment

Portable electric tools

Small gasoline engines

— there is even special training to prepare you
for air conditioning and refrigeration.

Special NRI appliance testing equipment is in-
cluded in yvour course at no extra cost. Mail coupon
for your FREE NRI Catalog. No salesman will call.

; N\
m NATIONAL RADIO INSTITUTE « APPLIANCE DIVISION
N—/ Washington, D. C. 20016
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LETTERS Machine (page 156, Feb. PM); it's made
entirely of stainless steel and aluminum.
The project gave me much pleasure.

ing back as far as 1925—and 1 still enjoy Newarxk, DEL. RicHarp WEST
it. I'm glad to send a quarter to pay for

postage and handling of your plans and Great Workshops fan

publications catalog. I'm an electrician, and I enjo

: ‘ y your
Lacey, WasH. Mark KELLOGG  garjes on Great Workshops. My work-
bench is 10 feet long and 30 inches wide.

{Continued from page 10)

Faithful long-time readers and new read-
ers, too, can get the catalog for 25 cents.
Write for the Plans, Publications, Pro-
jects Catalog, Popular Mechanics Service
Bureau, Dept. JL, 224 West 57th St., New
York, N.Y. 10019.

Gemstone faceting machine

It took me two or three weeks, part-
time, to complete the Gemstone Faceting

All of the perforated hardboard has half-
inch molding on it.
ALLENTOWN, Pa. CaLvin HertZOoG

Yours looks meater than most work-
shoppers’ shops. (And we're continuing
the series. Another dandy will be along
in two or three months.) ok

Saber Saw Blades. Universal %~ Rod Saw. Thin, round blade cuts
shank uw:, coarse grit for fast in any dlru:bun idiul for contour
uts, fine grit for smoother cuts. cutting. Reversible for extended
Make plunge cuts in tile, cut small  life. Ten-inch length fits standard
ijes,‘& 3:139:;‘ available in 4° and hacksaws.

n

Hemmgton “Grit-Edge” Saw Blades Have No Teeth.
They’re Something Else!

s, That's right, “GRIT-EDGE"” blades have no ordinary saw teeth to snag,
“ =4 break or dull. Instead, an exclusive process permanently bonds tiny tungsten
GR'T{E carbide particles to each blade. “GRIT-EDGE" blades are inherently safer
E DGE Y than blades with conventional teeth. “GRIT-EDGE" blades cut almost
everything, including things ordinary blades can't touch. They're designed to
cut extremely hard or abrasive material. And they last up to ten times longer.
They can cut glass, cement-asbestos, tile, fiber glass and the hardest metals;
make smoother cuts in veneers and laminates; help you do jobs you couldn't try before.
In fact, a low-cost “GRIT-EDGE" blade can do jobs that used to take expensive industrial

cutting tools. See the “GRIT-EDGE" blades
at your local hardware dealer’s now. RQMletO", @D

“Remiaghon™ and " GRIT-EDGE™ are Arms. Company, Ing.
Thbuh-lﬂﬂnllnllmdtinmuﬂﬂmlmilujlmmusl U. 5. Patent 3023490, Apglicationy Pending.
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Unfortunately, your new 1972 winter
will soon be ready for delivery.

Fortunately, a new Firestone Town & Country” tire
that will change the way you feel about driving in

winter is ready for delivery

Why, when we already make a great winter
tire, did we make a new “asymmetrical”
winter tire with three different tread sections
instead of two, designed to hold eight rows
of studs® instead of six, with such a unique
tread design that it can be put on the front
wheels as well as rear?

We make this Town & Country tire for
days when the temperature is low and the
snow is drifting and the wind is whistling
and the roads look like a tile floor.

We make this tire for people who ski and
snowmobile, people who get out in winter

OCTOBER 1971

now.

and go looking for the places where winter
has really moved in.

We make this tire for policemen and doc-
tors and everyone who doesn't have any
choice about getting out and going when
the bell rings.

We make this Town & Country tire for you
if you worry even a little about driving in
winter, to work, to school, to the store.

And we make it available wherever you
see the Firestone sign—at most locations
you can even charge them.

" Studs not available where prohibited by law.

rirestone

The “asymmetrical” Town & Country
You go through ice, mud, or
snow or we pay the tow!
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AMERICAN
MOTORS
INTRODUCES
THE
GUARANTEED
CAR.

Ii anythmg coes wrong with one of our 72s
and its our fault, well fix it free. Anything.




AMERICAN MOTORS 1972
BUYER PROTECTION PLAN.

For years, car buyers in this country
have been saying that instead of shiny
new chrome every year, what they really
want is a good car they can count on.

That's why American Motors and its
dealers put together their 1972 Buyer
Protection Plan.

Here’s how it works:

A STRONG GUARANTEE
IN PLAIN ENGLISH.

4

When you buy a new 1972 car from an American
Motors I?Ed“ ﬁnﬂm Mcmrﬁ Carpn[ ﬂtll'z“ guarantees
[0 you that, except fires, it will pay lor rE‘pterrre- |
placement of any part it supplies that is defective in marerial |
or workmanship. I

This puarantee is good for 12 months from the dae ||
the car is first umdcrllﬁﬂﬂmil&whichnﬂtmsfim_ |

All we require is that the car be rly maintained
and cared for under normal use and service in the filty |
|| United Stares or Canada and that guaranteed repairs or |
|| replacements be made by an American Motors dealer |

This guarantee gives you 12-month or
12,000-mile coverage on a lot of things
most car warranties don't. It covers air
conditioning, battery, radio, wiper blades,
front end alignment, light bulbs—htera!ly
Ever','thmg we put on the car except tires.

In other words, if something we did
goes wrong with one of our’72’s, you

won’t have to pay for the parts or the
labor. We will.

A MORE THOROUGHLY-CHECKED CAR.
FROM THE FACTORY AND THE DEALER.

Naturally, we wouldn’t be backing our
cars like this if we weren’t more sure of

ﬁ @”’ﬁ“ o0
Sl ==

them than we've ever been before. For
1972, we’ve put in more quality control
steps, more tests and more people to see
that every car leaving our factory is as per-
fect as man and machine can make it.

At the dealer’s, it’s checked over again.

OCTOBER 1971

Every car (notone of 50, one of 5, every
one) is road-tested for starting, handlmg,
braking and overall performance. When
the serviceman completes the test, he
signs his report and slides it over the sun
visor,where you can see it.

And, when a man signs his name to
= ====p= Something, you
S e ..} §] can be sure he’s
: done hisjob. And
done it right.

o
] | il

|
_—)

L

A LOANER CAR WHEN YOU NEED IT. FREE.

Not cnlv do we offer you a strong guar-
antee, we've set up a system to back it up
without i inconveniencing you.

If you have to leave your’72 overnight
for guarantee repairs, over 2,000 dea[ers
will loan you one of their \
cars. A nice, clean, well-_&

A DIRECT LINE TO DETROIT. TOLL-FREE.
We're maklnf some big prom-

ises, and we fully intend to keep
them. But, just in case you have a
problem, we have a way of han-
dling it.When you buy a’72, you
get the name and toll-free num-
ber of a person in Detroit.

If you call, we promise you
you'll get results. And fast.

These aren’t just fancy words.

We mean it.

Nobody in the business does
as much for you after you buy a
car, and it takes a lotof time, men
and money to do all of these
things.

But we think it's worth it.

Since we're giving
American car-buyers
exactly what they say
they want, we should
sell more cars than
we’ve ever sold before.
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Walking howitzer

Capable of being driven conventionally
over hard ground, this 105-mm howitzer can
“walk" through deep mud, swamps and other
adverse terrain on Lockheed's StarWheel
locomotion system. A conventional engine
with hydrostatic drive powers the machine.

All-terrain conversion kit

You can convert your minicycle to an all-
terrain three-wheeler with a new kit offered
by a California firm. According to the maker,
the conversion to three wheels can be made
in less than an hour. The kit, which sells for
$175, fits both the Honda CT90 and CT70;
special installations are available for other
bikes. The manufacturer is TAC Trail Acces-
sories of California, Box 734, Citrus Heights,
Calif. 95610.

Brine producer

The Brine Mine (top photo), developed by
Cargill, Inc., to turn rock salt into pure brine,
can save industrial users up to $6 per ton of
salt, according to estimates made by the
firm. The new device uses gravity to flush out
sulfate impurities from rock sait. While the
technigue is not new, Cargill notes that the
Brine Mine can be employed by small users,
food and textile plants that require only 1000
to 3000 tons of salt per year. Salt brine is
normally produced from the more expensive
evaporated salt, which is somewhat purer
than rock salt. The lower photo is of Cargill's
salt mine in Louisiana. The rock salt is sliced
from the walls by machines, crushed and
sent to the surface on conveyors.

POPULAR MECHANICS



After speaking out against every-

thing, Grace Strong relaxed with
a radically different cigarette.
Now everybody will be smoking
radically different cigarettes ..almost everybody.
| TE )

UM AUNDWoY 0ooeao ) SpIouiny T LIBLO

AN W EE-UO

C Filters.
TheyTe not for everybody.

(But then,they don’t tryto be.)

-

20 mg."1ar"; 1.3 mg. nicotine av. per cigarene, FTC Report NOV.70.
OCTOBER 1971 1
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SOLUTIONS FOR MECHANICAL HEADACHES

AUTOMOBILE GLINIG

Clickish

Hy 1970 Chevrolet developed a solid
clicking noise in its turbo hydra-matic
shortly after I got the car. The noise
occurs in first gear omly, just prior to
upshifting to second at low speed. The
dealer has replaced the planetary gear
assembly and checked first and reverse
clutches for ﬁght'nen but the clicking
is getting worse. A slight buzzing has
also developed on deceleration in first.
Your help would be appreciated.—Donald
P. Jadlowski, Toms River, N.J.

A very good possibility is that too
much clearance exists between the inter-
mediate clutch plates, because an insuf-
ficient number of plates were used. This
would result in the reaction plates bounc-
ing against the case. Ask the dealer to
replace the intermediate clutch plate
stack assembly.

Constant com

My son, who has a 1968 Oldsmobile
Cutlass, and I, who have a 1970 Delta,
both have the same problem. When we
turn off the airconditioner while driving.
the compressor doesn’t shut off. In fact,
it won’t shut off until you turn the engine
off. Several mechanics have been unable
to solve the problem. Can you help?—H.
Moen, Lynwood, Calif.

Your problem may be no problem at all!
Watch the compressor as your son turns
the airconditioner on and off. A magnetic
clutch engages and disengages the com-
pressor with its pulley which runs while
the engine is running. If it doesn't disen-
gage, check the switch and the clutch itself.

Communications breakdown

I recently purchased a standard four-

cylinder Pinto that has now traveled 800
mlles My only complaint is that it back-
fires constantly when downshifting or
coasting. My dealer has told me that this
is common to the four-cylinder engine and
that nothing can be done. What do you
think?—Joan Dzikas, Woodbridge, Conn.

I think that your dealer hasn't gotten
the “word.” Apparently, neither have you.
Letters have been sent to Pinto owners
by FoMoCo advising them to bring their

BY MORT SCHULTZ

cars back to the dealer for installation
of a valve in the carburetor outlet to
prevent backfiring, which could cause
fuel vapors to ignite.

Short changed

At the first oil change of my- 1971
Plymouth Duster, my dealer replaced the
oil filter with one which was noticeably
larger than the one he took off the car.
He told me that it was okay, but I have
my doubts. Do you know something about
this?—George Branford, Syracuse, N.Y.

Yes. What your dealer did was okay.
Chrysler Corp. put a so-called “shorty”
oil filter on its 1971 models, with excep-
tion of police cars, taxis and other fleet
cars. However, a “shorty” filter should
not be used as a replacement, because it
won't give adequate performance if man-
ufacturer oil change recommendations are
followed which ecall for replacing the
filter at every other oil change after the

first oil change.

Oily water

I have a 1964 Buick Riviera, and I'm
getting motor oil into my radiator, but
no water into my oil. 've had new head
gaskets installed twice, but that hasn’t
helped. Any ideas?—Raymond Harmon,
Elizabethtown, Tenn.

A few. First, I doubt if it is motor oil
you're getting into the radiator. The only
way that motor oil can get into the radia-
tor is past a bad head gasket. You have
had two new ones. If the head gasket were
bad, water would also be getting into the
oil. I think that what you’re getting in
your radiator is transmission oil from a
hole in the transmission cooler, which is
in the bottom tank of the radiator. I sug-
gest you have it checked for leaks by a
radiator shop and repaired if possible or
replaced if not.

Shake, rattle and roll
My problem is severe engine vibration
in a 1970 Pontiac Bonneville with a four-
barrel-carb, 455-cu.~in. engine. The engine
dies easily when you first crank it and put
it into forward or reverse. When in slow
(Please turn to page 22)
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ecausetiasrs!

..and lasts ... and lasts. When you purchase a True
Temper striking tool, you purchase durability — durability
which results from 138 years of manufacturing skill and
craftsmanship. This same craftsmanship creates the precision balance and
comfortable design of True Temper striking tools. :
You get what you pay for when you purchase True Temper products.
You get quality, integrity, and most of all, you get a product that will last.

%Thﬁdp—Mﬁw
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New from Ford the better-idea people
Two Kinds of pickups

The pickup truck

The 72 Ford Styileside.

How can one pickup ride and handle so
much better than others? The answer is
better ideas only Forao offers. For example.
only Ford has Twin-I-Beam front suspen-
sion. Each front whee! has its own |-beam
axle. Each works independently, stepping
over bumps. smoothing the ride. The han-
dling is firm. precise. And theres little
sidesway when cornering. practically ne

dip when braking. Flexible leaf springs at
the rear add stability with big loads. And
this vear. Ford GVW ratings are up by as
much as 600 pounds. Count on Ford for
durability, too: 92 out of 100 Ford trucks
sold in the past 12 vears are
still on the job See the bet-
ter idea pickup at vour R b
Ford Dealer s soon e
It worke like a truck
rides like a car

-

+ ‘_ gl
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A better idea for safety: Buckle up.

The pickup car

™e all-new 72 Ford Ranchero.

The best of both worlds—car and pickup—
come together beautifully in Ford's com-
pletely new Ranchero. It offers you new
strength and durability with a solid big-car
frame. A smoother, quiet ride with a wheel-
base that's four inches longer. And clean
responsive handling with a new link coil
rear suspension. Front disc brakes are
standard, and you can choose any of six
spirited engines, up to a 429 V8. This year's
Ranchero gives yQu big new loadspace,
too, with a box that's both longer and
wider. A four-foot-wide ping-pong table
can slide between wheelhousings with
room to spare. And if camping or boating’s
your thing, Ranchero has a new towing
package for up to 6,000 Ibs. If you need
something more than a car, more than a
pickup, check out a new Ranchero 500,
GT, or Squire. They're something else.

FORD




AUTOMOBILE CLINIC

{Continued from page 13)

motion, everything, including the body,
rattles and vibrates. The dealer has
checked and rechecked the carburetor,
but the trouble remains. Let me add that
if you cover the front two barrels, the en-
gine smooths out. Can you advise?—
Buford Hall, Hinesville, Ga.

This sounds very much like an air leak,
perhaps past loose intake manifold belts.
o ot 3 il

engine may starving

The fact that covering the carburetor
smooths out the engine seems to verify
this, Essentially, what you're doing is
cutting down on air intake. I suggest you
tighten all carburetor and manifold bolts.
If that doesn’t help, check for bad intake
manifold gaskets.

Finally, the trouble could be s

plate misalignment or a warped throttle
body. The carb will have to come off, be

inspected, then repaired or replaced.

Filter Facts

I would eciate knowing if washing
the large pleated air cleaner element of
a 1969 Chevrolet in detergent and am-
monia would impair the eir-cleaning
erties of the air filter. I would like to
save the cost of replacement, if possible.—
J. Wesley Smith, Hollywood, Fla.

Washing this filter, w_.ich is a paper
material, will destroy its properties. Un-
less you live in an unusually dusty area
where more frequent servicing is needed,
you should inspect the air cleaner ele-
ment for damage at 12,000 miles. If it is
okay, rotate it 180° from its original po-
sition and use it for another 12,000 miles.
But at the end of a total of 24,000 miles,
the element should be replaced.

When to change oil

Undoubtedly this is a common and old
pro&ulimh,buti:humepuzzled.ﬂlmm
man say to change engine oil every
6000 miles. My serviceman says to cha
it every 1000 or 1500 miles. He claims
that carmakers want you to grind up en-

gines so can sell more cars. Is he
right?—Keit B. Capron, Colorado
Springs, Colo.

Loss of color

While checking the automatic trans-
mission fluid of my 1968 Chrysler 1
noticed the fluid no longer had a red-
dish color, but was dark. Does this
indicate momething is bad inside my
transmission’—David F, Wallar, Ama-
rillo, Tex.

If the color of the fluid is the only
“symptom,” then nothing’s wrong with
your transmission. In 1968, a new type
of automatic transmission fluid, Dexron,
was introduced. It has better qualities
than the older Type A, Suffix A fluid
But its different additive chemistry causes
the fluid to lose its redness and darken.
Keep in mind that with Dexron the life of
automatic transmission fluid can no longer
be judged by color. This is why it’s im-
portant to follow the recommended
drain interval in your owners manual.

Service Tips
@ Some 1971 Thunderbirds are experiencing
a rattle in the exhaust sytem. This is caused
by the resonator hitting the bumper bracket
mounting boits. The cure is to use a pry bar
to reposition the muffier assembly to get the
necessary clearance.

©® Oidsmobile offers this method of locating
an engine oil leak: Clean the engine with
solvent and remove the flywheel lower cover
if that is a suspected area. Spray possible
leak areas with a pressurized foot powder.
Remove the crankcase ventilation valve and
seal the openings with masking or cloth
body tape. Run the engine at 3000 to 3500
rpm. Pressurization of the crankcase will
cause even small leaks to become visible.

® 1971 Mercury with manual aircondition-
ers: if they’re not getting enough heat from
the heater, owners of such cars should take
them back to the dealer and have him re-
adjust the temperature control cable as
in Service Bulletin 17 ("71 series). * %%

GOT A PROBLEM WﬂHTWICﬂ?MMMH.MMrMHM
Clinic, Popular Mechanics, 224 West 57th 51., New York, N.Y. 10019. Letters cannot be
mww,mpﬂmﬂwlmﬂ“hmluhdﬂm
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| This will be your place.

Not another cabin for miles around.
Peaceful. Quiet. To hunt, fish or just relax.
Especially at the end of the day...with
the quietly milder taste of a Raleigh.

Spend a milder moment with Raleigh.

=

B T I, ST G

=

\

i Coupons, too.

* The valuable extra
+ on Raleigh Filter Kings g3
 and Filter Longs.

| Free Gift Catalog.
' Write Box 12, Louisville, Ky., 40201

I Fher Kings, 17 mg. "tar,” 1.2 mg. mcotine; Longs, 18 mg. “tar,”
I 12 mg. nicotine, av. per cigarette, FTC Report Nov. 70
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Your car is a sensitive machine. With a language
all its own. A language consisting of wheezes, knocks,
groans, clatters, pings, and moans.

You can’t afford to ignore these communications.
Or guess what they mean.

You need a translator.

We've got one. MOTOR's new 1971 AutnRapnr
Manual.

Thuheftylﬂm-pngavolumehaunhlg'lhubh-
Shooter section plus detailed trouble-shooting infor-
mation throughout. To help you pinpoint any of 4,200
problems in the engine, transmission, axle, rear-end
universal, or anywhere else.

'Ihtway,youmknnwwhat’s wrong with your
car before you take it to a mechanic. And can talk
intelligently with him. Instead of being talked at.
(Wouldn't that be reassuring?)

What's more, if you're mechanically inclined,
MOTOR's Manual can show you how to do everything
from a simple carburetor adjustment to overhauling
your transmission.

Over 3,000 “here’s how” pictures and cutaway
diagrams show you where to start. Which tools to use.
Exactly what to do, step by step, s0 you can’t go

And it'’s all the latest tiine and money-saving in-
formation. Gleaned from more than 300 official factory
and service manuals.

In fact, the 1971 edition of MOTOR’s covers
2,300 American models built between 1965 and 1971.
Dodge, Chevy, Valiant, Mercury, Imperial, Cadillac,
Ford, Pontiac, Buick, Corvette. All the hot cars like
AMX, Challenger, Mustang, and Camaro. Plus Volks-
wagen. It gives tune-up specs for 30 foreign makes.

It even has the tun.n-up and front-end alignment d.ntl
for 1946-1964 cars.

This completeness and authority has made
MOTOR’s a best-seller among students, beginners,
and expert mechanics. With 5% million sales to date.

Just mail the coupon. We'll send you a copy of
MOTOR’s 1971 Auto Repair Manual to look over, and
use free, for 10 days. If you're satisfied, you merely

pay $10.95 plus postage and handling. Otherwise,
return the book and owe nothing.

Order today. And the next time your car has
something to say, you may avoid a costly misunder-
standing.

SAME 10-DAY FREE TRIAL
ON MOTOR’s Auto Engines & Electrical Systems.

Ideal basic book for mthmml.u. students, engineers, mechan-
stems thoroughly, show-
wori. Over 700 pages, 1,300

ica. Explains and electrical
ing exactly hf:rnwpm why they
illustrations, Only $10.00,

24

MOTOR Book Dept., Desk C110

P.0. Box 2316, F.D.R. Sta., New York, N.Y. 10022
Please send me the Manuals checked below for ten days
free examination:

O MOTOR's Auto Repair Manual, $10.95

0 MOTOR's Auto Engines & Electrical Systems, $10.00.
If I am not fully satisfied, 1 will return the shipment
promptly and owe nothing. Or I will keep it and pay the
total price in three monthly installments, plus a small
shipping charge.

[ 1 want to save shipping charges. ] am enclosing pay-
ment in full and you will pay shipping charges. (Same
return privileges, refund guaranteed.)

'—-I[

Print Name Age

City & State Zip
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Would you spend an hour a day:

...t0 learn a new career?
...10 earn more money?

Send for Free
information on
the education

u can afford-
gt the ICS

Success Kit show

you how to learn
and earn more.

i you really knew what an hour a day
could do for you—you wouldn't hesitate
ancther day.

That could bacome the most
impaortant thing you ever did. Because it
can give you the solid job know-how that
makes you feel greal every time they hand
you a paychack.

Just one hour a day. That hour can
pay-off in doing a job you like to do,
getting a bigger paycheck for it, payof!
In security and promotions. For you.

1C

Find the skill

No, it's not a new way. Over 8,000,000
people have been there belore you—at
ICS. But that's plenty to prove that it
works. And remember, the average ICS
graduate is making $1200 a year more
within a year of graduation. Over 8500
companies come 1o ICS for employee
training programs, too—thal's how much
they think of ICS.

Very low cost
If you think a home study course costs
a lot, you're wrong. Most ICS courses
cost about the same as a carton of

International Correspondence Schools

Division of Intext

cigareties a week. And Vets can get their
money back from Uncle Sam. Thera's no
betier wary in the workd to invest that small
amount of money, than in yourself,

At ICS, you study on your own
schedule, however you can fit the time
in best. And you get the careful grading
of your own axparienced instructor—
probably more personal attention than
you would get in a lot of classrooms.

Choose from 266 courses

Naturaily, when they've got 266
courses to choose from, you can pick the
one that suits you to a “T"

And when you finish, you get the ICS
diploma—the one that means somathing
in the business worid. Bosses know ICS—
plenty of them have taken courses there
themsalves. And they think a lot of any guy
with ambition who wants o better himseif.

Get free Information now

The best tima to get started ks nowl
ICS will send you free information. First,
a very heipiul booklet called “How To
Succeed.” Then a catalog. And third, a
what it's like to take an ICS course.

Mister, you've got nothing 1o lose—
except by doing nothing! Send the
coupon nowl

ICSis... (J 2 JJ 4 J 1 131 111 1 3 & 1 7 17 3 11417 1171]9].]|
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OUTDOORS

COMMEMORATIVE FIREARMS are attractive,
quality-built and a good investment. In an uncertain
economy, you're probably better off buying a new .30~
30 in a commemorative model with a limited produc-
tion figure than a standard version numbering into
millions.

Some examples of how commemorative arms in-
crease their value are: Remington's Montana Terri-
torial Centennial 600 rifle—sold in 1964 for $124.95,
now worth $200; Ithaca's St. Louis Bicentennial .22
rifle—sold in 1964 for $34.95, now worth $125; and
Colt's Geneseo, Ill, 125th Anniversary
sold in 1961 for $27.50, now worth $325!

Of course, these prices are for guns in mint (un-
fired) condition, and many investment-conscious col-
lectors never even take their purchases from the
presentation boxes they come in. But with some
commemoratives, it doesn't seem to make much dif-
ference about use or volume of production. Win-
chester produced over 100,000 centennial rifles and
carbines in 1966 for a retail price of $125. That was
jugtﬁ:reyenrsm,anda]mdythey'mwthﬂﬁ

apiece!

Colt has produced more commemoratives than any
other company, and in a recent visit to its plant I
found the people there as delighted with the phe-
nomenon as their collector friends. But then, any
gun manufacturer is happy with a runoff for which
most orders are in before the first barrel is bored.

For news of upcoming commemoratives, watch for
ads or stay in touch with your local dealer; for spe-
cific information about the value of old issues,
write Cherry’s Sporting Goods, 1041 South
Oakwood Ave., Geneseo, Il 61254

Though Colt's reissue of the historic
Sharps-Borchardt Rifle (right) is not
tech:nically a commemorative project, early

serial numbers of this piece should prove
valuable in years to come.

At left is Marlin's Zane Grey .30-30
Century which will honor the 100th anni-
versary of the birth of this great Western
writer and outdoorsman this coming Janu-
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Here's a great opportunity to t Hlfl this coupon to: Douwe Egberts, Inc,
e pe y d FREE OFFER, P.0. Box 789, cmm Calif. 91311

AMPHORA. ..America's largest | | e :
selling imported pipe tobacco...AT ‘m a pipe smoker, smoke Amphora.
NO COST TO YOU! If you're a pipe | Please send me my free pouch of Amphora. PM2 |
smoker,- but not an AMPHORA | - m:?'"'"::‘:'; . I
smoker, we'll send you a full-size """"'H,',,,, 7 ik GREEN
pouch 'ith‘ our mpllll'llﬂ‘l'l. One I My u;ullr hr-nd“: pipe mbuc:“:: e I
pouchful will convince you that ex- I :
tra mild AMPHORA provides great e Sl |
taste without any bite. | nName |
| Acomess
cITY STATE rdla |
l Coupon is void if taxed, prohibited or otherwise restricted by l
e e e L I e e B

3

OCTOBER 1971



et. Building a bette

M OF EXCELLEWCE
Caprice Sedan in Yosemle Natsona! Park.

We want your 1972 Chevroles
The best.

We want it to be the most beautiful, the most
trouble-free, the most comfortable car you ever own«
—no matter which Chevrolet you’d prefer.

It’s for these very reasons we've given the
luxurious 1972 Caprice you see above variable-ratio
power steering and power front disc brakes.

‘We've given it an improved front bumper to
provide added front-end protection.

And we've given the elegant new Caprice Turbx
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se the best car you ever owned.

| Hydra-matic automatic transmission. All standard.
All this, and it’s but one of the 1972 Chevrolets.
For we want you to look forward to your next

r vacation in your new Chevrolet whether it's a full

 month seeing the sights of our country or a long

r weekend in the country around home.
We want your new

) Chevrolet to be the best car

r you ever owned.
No less.
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APPLIANGE

QUESTIONS ANSWERED clI“I c By PAUL MANN

Leaking washing machine

I recently noticed water around the base
of our washing machine. What bothers me
most is that the water appears at times
when the machine has not necessarily been
used. There’s no great flood, but it’s
enough to cause comcern. Where might
the water be coming from?—Charles
Mahan, Trenton, NJ.

Some of the most common sources of
water leakage are at water-supply hose
connections. They may not be tight
enough; more often, the hose washers in-
side the threaded collars have deteriorated
with age, allowing connections to leak no
matter how tight they are.

Shut off the water supply, pull the ma-
chine a from the wall and remove the
back if necessary, to reach the hose
connections. Remove the hoses at both hot
and cold-water inlets to the machine and
examine the hose washers carefully. If
they're cracked, replace them with new
washers. When a hose, turn
its threaded collar as tight as you can by
hand. Then give it another quarter-turn
using pliers or similar tool.

Be sure that the collars are not cross-
threaded—this is easy to do if you're not
careful.

Resharpening electric knives

After many years of service the blades
of my General Electric electric carving
knife have become dull. Is there any way
to resharpen them or should I simply buy
a new pair?—Bob Levy, Los Angeles.

As you indicated, this doesn’'t happen
for many years, because the inside blade
edges of electric-knife blades rub together
to provide a self-sharpening action. How-
ever, when the tungsten carbide blades
used in all but the most recent GE electric
knives become dull, they should be re-
placed. An attempt to resharpen them will
not be successful and could result in dam-
age to the sharpening medium.

 Stripped screwholes
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I did it this time. I took my wife’s Ham-
ilton Beach hair dryer apart for a repair.

In putting it back together again, a couple
n{ ntch::w: wouldn’t ughte:,a The two halves
o plastic case are hanging together
ith chewing gum and a prayer. Can any-,

w
thing be done to salvage it?—Larry Astor,
Norfolk, Va.

The mounting screws in this hair dryer,
as in other all-plastic appliance cases,
project into hollow studs molded into the
mmdeofthecas&&verhghtﬂungmHMp
the studs. Try one of these two repairs:
You can apply a few drops of a plastic
cement into the holes of the studs, put the
screws in and let them set. 'I".tusm]lmake
it tougher to take the case apart in the
future. Or you can use the next-size-larger
screw. For example, if screws presen
used in the appliance are No. 6-32 x 1
in., substitute No. 8-32 x 115 in.

Disassembling an iron

1 have to disassemble a Westinghouse
steam iron (Model HS - 39 - 1), but
can’t find the mounting nuts. Where are
they?—Carl Oliver, Baton Rouge, La.

Most steam irons have the mounting
nut (nuts) beneath the nameplate, so care-
fully pry the plate off. Loosen the mount-
ing nut (nuts), disconnect the line cord
and lift the shell off the soleplate.

Blown gasket

My problem is too little suction with a
W&Tmﬂﬁum c!eaﬁr. I have re-
P and thoroughly cleaned out
the machine and hose. Where can the
gnuble be?—Steven Aldrich, Knoxville,

enn.

The reduced suction may be due to a
hole in the hose. Examine the hose care-
fully. If you find a tear, patch it with plas-
tic tape or a vinyl patching kit you can buy
from a swimming-pool supply dealer. Hose
damage is most likely to occur at the ends
where tubular metal fittings are located.
If a fitting is loose or the hose has rup-
hmdatmchapomt,tryrepmnngltmth
rubber or epoxy cement. Be
critical of the fitting at the nozzle end of
the hose. It has a built-in swivel joint
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whichpumitsﬂ:ehusetommasmemz-
zle is moved. There is a soft rubber gasket
insidetheﬁpuntheﬁtﬁng.lfit'sdamaged,
the air leak will greatly reduce suction.
Replaoeﬂmgasketwithnnewaneusing
rubber cement.

Ice jam

A strange thing happened not long ago.
The coils of my new Amana thermostati-
cally controlled dehumidifier iced up. The
ice cleared up and the problem hasn’t re-
curred. What can cause this?—Frank
Burnett, Hartford, Conn.

I don’t think there is anything wrong
mechanically. This condition can occur if
the “climate,” so to speak, is just right in
the area where the appliance is kept. Do
you keep the dehumidifier in an unheated
basement, for example? If humidity and
temperature conditions are just right, the

have a dog. The hair it sheds can lead to this
problem. The preventive is periodic cleaning
of the fins, using a brush attachment on your
vacuum cleaner.

@ Never take a chance with a bad appliance
cord, especially when children are around.
Where insulation is worn or broken, you may
have a serious shock and fire hazard. Get a
new cord.

® Don't forget that gears in gear-driven ap-
pliances, such as electric can opener and
food mixers, need periodic lubrication, but
with a special type of lubricant thin enough
to stick to the gears and thick enough not to
run. Most appliances require cream grease,
which can be purchased in hardware and ap-
pliance supply stores. However, some manu-
facturers specify a special grease, such as
silicone. If the instructions that come with the
appliance don't tell what gear grease to use,
write to the service department of the maker
and ask. * k&

coils can ice up.

Maintenance Memos

@ Hair and lint can in time ruin a refrigera- Mt
tor by accumfulating on and clogging the
cooling fins. This will cause the motor to run
hot and burn out. Be especially careful if you

you have a question about any appliance, send
Appliance Clinic, Popular Mechanics, 224 West
St., New York, N.Y 10019. Sorry, but letters can-
be answered individually. However, problems of
widest interest will be answered ip this column.
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Now you can laminate with a
non-flammable, non-sniff con-
tact cement that really works.

At half the cost.

Weldwood's new Home Safe
contact cement forms as
strong a bond as you could
want, yet goes on at half

the cost of any other contact
cement.

New Home Safe contact
cement. Safe. Economical.
Water clean-up. And it works.

You'll find it at hardware, paint
and building supply stores.

EW
 Home Safa

Guntase
Gamznt

laminates
without danger
at half

the cost

“ONACT cCEVENT
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You can

have the
by the tall

With NTS Project-Method Home Training, you can do it. In fact, NTS has
helped over a million men who have enrolled in our courses. And, we've
been doing it for over a half a century. Let NTS help you now. We provide

@gkkl

you with new kits that make it exciting to learn. We send you professional

test equipment, tools and instruments, so you can earn extra money during your training.
In as little as 6 months, you can be ready to step up to a better job, more money, more
security. Mail the card or coupon. No obligation. No salesman will call. NTS Home-Training

can open new opportunities for you.

Grab hold of this card. Mail it now.

NIS AIR-CONDITIONING,
REFRIGERATION, HEATING DIVISION

Install and maintain today's complex air-conditioning,
refrigeration, and heating systems. As an NTS trained
technician you can handle the job. Or, you can go
into your own business. The professional way makes
your training practical with all new tools, tester, and
instruments. Send for new catalog. Check card today.

34

NIS MECHANICS DIVISION

NTS puts you into America's largest industry fast.
You can start earning almost as soon as you begin.
Professional diagnostic test equipment & 109-piece
tool set included at no extra cost. Plus bonus “hot
shop” lessons. Choose from four big automotive
fields. Check card for new, free color catalog, com-
plete details on all courses and equipment.
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NIS ELECTRONICS DIVISION

Multiply your income with space age skills in Com-
puter Electronics, Color TV & Radio Servicing. Auto-
mation/Industrial Electronics or Electronic Commu-
nications. New solid-state color TV Kits included in’
color TV courses. New color catalog shows all pro-
fessional equipment included with each course.
Check card for catalog and course that interests you.
. Accredited
= Member Na-

tional Asso-
ciation of Trade

and Technical
Schools.

" Acctedited Mem-
ber National

Send for B
free book
Home Study

L 0
sample ‘
L —— e Stud

lesson

CLASSROOM TRAINING AT LOS ANGELES
You can take Classroom Training at Los Angeles in Sunny
Southern California. NTS occupies a city block with over a
million dollars in training facilities.

NS HBME
APPLIANCE I]IVISION

Top professional opportunities in appliance repair.
Boost your income by servicing ranges, washing
machines, dryers, home air-conditioners, and other
appliances. Open your own shop, or get a top job
with a first-class service company. New, exclusive
Circuit Trainer, Circuit Tester, and tools — all in-
cluded. New catalog. Check card.

NATIONAL G+ SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa St., Los Angeles, Cal. 90037

HIGH SCHOOL AT HOME

National offers accredited high school programs. Take
only subjects you need. Study at your own pace. Every-
thing included at one low tuition. Check special High
School box in coupon for full information and FREE
catalog.

APPROVED FOR VETERANS

NATIONAL GE% SCHOOLS

Please rush FREE OPPORTUNITY BOOK AND
SAMPLE LESSON for division checked below.
Check one only.

[] ELECTRONICS DIVISION

] AIR CONDITIONING, REFRIGERATION, HEATING DIV.
] MECHANICS DIVISION

[ ] HOME APPLIANCES DIVISION

[0 HIGH SCHOOL AT HOME

WORLD-WIDE TRAINING SINCE 1905
I 4000 So. Figueroa St., Los Angeles, Cal. 90037

Dept. 201-101
Name Age l
Address
City State Zip I

[ Check for veteran training under new G.1. Bill.
[0 Check if interest ONLY in classroom training at Los Angeles. I

OCTOBER 1971

37



science Worliwine s

DIRECT MAGNIFICATION of 1 million times—a record
—was recently achieved by two General Electric sci-
entists who used a specially modified electron micro-
scope. The image can be enlarged still further through
photography, as was done with the photo under in-
spection. Streaks in the picture—representing a
magnification of 27 million times—show the location
of planes of atoms in an aluminum-copper alloy. The
GE technique is used to detect imperfections in metals.

IF YOU HAVE A FAULTY MEMORY, it may be because
you remember too much. ““The mind must set aside
information it no longer needs to prevent it from inter-
fering with new information,’ says University of Michi-
gan psychologist Robert -A. Bjork, who has spent years
in probing memory processes. ‘‘Consider the short-order
cook. He not only has to keep track of the orders he's
just received, but must also forget the one's he's filled.
If he doesn't, his memory becomes cluttered to the
point of paralysis.”

A BOON TO MARINE SCIENTISTS, educational institu-
tions and industrial organizations is the Perry Oceano-
graphic Hydro-Lab, a five-man habitat located in 55
feet of water off Freeport, Grand Bahama Island. In
place since last winter, the habitat is available (on a
nonprofit basis) for research activities, and has been
used by scientists from the University of Miami, Texas
A&M and Westinghouse. First used in 1965 off Palm
: Beach, Hydro-Lab probably has recorded more ‘‘sea
S o duty'’ than any other habitat.

Scientist-snooper oufside Hydro-lab  WHAT LIQUID IS BEST for cleaning off bug residue,
road oils and other gunk that fouls auto windshields?
To find out, Virginia Highway Research Council tech-
nicians ran lab tests and made a survey of cleaning
materials used at over 200 service stations. Conclu-
sion: The most effective solution is a mixture of four
parts wood alcohol, one part household liquid detergent
and five parts water.

QUICK AND PRECISE IDENTIFICATION of small
amounts of pollutant gases in air may become possible
through the use of a technique devised by two Bell
Lab scientists. Because individual gases absorb dif-
ferent frequencies of light from a laser beam, it's
possible to ‘‘tag’” them. Before the laser is aimed at
a sample it is tuned to the particular frequency of a
pollutant. Light energy absorbed by the gas increases
the pressure of the air sample. The pressure, in turn,
activates sensors that produce an electrical signal
that can be read on a meter or cathode-ray tube. * * *
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~AMAZING SCIENCE BUYS

for FUN, STUDY or PROFIT

Ist QUALITY OPAQUE UNDER $200

Terrific Buy! Top Gaslity! Projects bril-
liant, sharp 4L% ft. s=q. image from B'
using up o 57X5* color. bérw illustra-
tions. Hetains mll original ecolors, pro-
portions. Enlarges drawings, ooins,
maps, etc. Revolutionary peanut-size
quartz  Halogen lamp (H0hr. Life).
00mm anastigmatic lens (F3.5.8°F.L.).
unique internal reflecting system mive
maximum brightness, entire Aeld focus.
Cpn ber used upsice down, Torbo-cooled,
514 fi. cord.

Stock Mo, T1,2TIH. SOWE 110G IBS). ..o $98.75 Ppd.

BLACK-LIGHT IIIIGI'IT‘I" MITES

HRelatively small (127) Axtures

rigingly bright blacklight. M rlwﬂ-u
shed reflector makes instant starting 8-
wail, !I.ii'h 1nl¢ﬁi1u‘ hults look like
40-watter, E 5,000 hours of safe,
long-wave {0 E-D.ﬁ.l blackiight to really
turm-on  parties, light theatrical
Ehows, ps¥chedelic decors, holiday dec-
oratlons. Shockproof end-caps  remove
for safe, easy replacement of bulh and

Etarter. Stands upright or horizontal.
Atuminum case.
& Stock Mo. T1,2TaH .....514.95 Ppd.

DII.IIHI ﬂl.l'l'm Iﬂml DE
Stock Mo. T1,200H .. . Ii-.-BnS F‘tl

NEW! ELECTRDHIC DIGI'I'I.I. COMPUTER KIT!

=alve problems, play pames,  predict
wiernther with this actual warking mosdel]
of giant electronic bralns, AMaZing new
fun way tn learn all abtesool compoter
programming . . . logie, decimal, hinary
=¥steme, Laws of Sels—even do your
own programming aller completing sim-
|J'IIH"EI.'I i1a instructive booklet. In-

0% ; 53: 50 Pod
lMEIIClH MADE DFAQL‘IE FEQJECTDR

¥ Projects i(llustrations up to 73" x ALL"
—enlarges them to 35* x 307 il screen
iz 8L% fi. from projector, larger pic-
tures il xereen is farther away. No fGlm
of néegatives needed. Primarily intended
for children. Projects charts, diagrams,
rolor or black-and-white in darkened
room. 118 v. A.C. . . . 6 ft. cord and
rlug included. Size 12* x B x 414"
wide. Weight 1 1b. 2 ozs. Plastic case.

l Stock Mo. TOA98H ... ... S8.75 Pod.

HOT-AIR FLYING SAUCER KIT

Giant @ ft. model rises to amazing
heights. Easy to assemble snd launeh.
Use over and over. Low cost, of
fun. Can carry 14 Ib, ohjects with string
iether. Fly lurhuul colors of gEmMes, use
fl'.‘lr advertising, attach mirror—play
‘apy¥ in the =k¥."" Includes complete
i muciions, 16 pre-cut = 1 white model
paper gores, H red panels for portholes,
wire, rord, F.Jl'-ll}' repaired if damaged.
Stock Mo, T1,175H 'I-J.DG Pod.
9 FT. HOT Atl .l.l..wlull KIT

‘ Stock No. 680.691 ; .52.00 Ppd.

“FISH" WITH A MAGNET

ity . o treasure hunting on the hottom?
o - i Fascinating fun & somelines proflabile!

3 Tie a line to our 5150, M
it overtaard in bay, river,
Troll it along holpom—your
haul can by oulboard molors,
i = other metal valuables.

e S T

A hn-r-.

nidgelt

L -~ war sumlug=Alnico V' Type
e i cost S50, Lifix over 1560 Ihs on land.
. - v Stockh No. TO.STIH I-I.l- 00 Ppd.
Stock No. G0.Z215H | N e W] 5. 78 pp.u
Stock MNo, TO.5TOH Iz “:Inl. (lifts 40 Iha.d ... ..'- B.TS P
Stock Mo. BS.152H 152 Iba, ilifts 350 Ibs.) . 533.80

AMAZING NEW Wankel Engine KIT!

Thrill to the Tun of bullding Your own
rirpLhiroueh motorized mode] of revolus
fopary pistonless Lype engine . . . only
engine expert= think eronomically mod-
ihahle Lo meset aew pollolion standards,
| lnces piston, e¥linder, crank aesem-
= with rolating discs (scctionk re-
moved for firing chambersi. Smaller
than conventionsl: fewer parts, greater
relimbilily, same spedd w ) less horse-
I.U’“‘l-r_ Feat: Aashing plugs, rubber fan

[ S

wlt. slick-shift on-off swilch. Req. 2-—
1.3V batt. inot incl.s.
Mo. 71.424W ... ... sra s (BLFTMERITN. . cv e BETE Pad

==

EDMUND

SCIENTIFIC CO.
OCTOBER 1971

ORDER BY STOCE NUMBER -

S00 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007

See moon shots,
orbits, stars,
craters!

HE“ 3!!

ASTRDNUMIBAL RiFlECTﬂH TELESCOPE
60 TO 180X DE-LUXE FEATURES AT ECONOMY PRICE

Amazingly priced Apolla Space Explorer brings the wonders of
the universe up close, 3% aluminized & overcosled /10 mirror.
Heaches lh..-uht-tlraﬂ limils of resolution & definition. 60X sisndsrd
size 115% 0.0, eyeplece, La™ F.l. X adjustable Barlow, 8X finder

L L0 P 3 h':..h impact plastic u.lh- metal fork mount w/ posilive
locking, hardwood tripod. Included FREE: 272p. Handbook,
Star Chart, |I'Ib-lr1.ll.'|l1.!!‘t1. [1FES] \:.Iue vert

-] k Mo. BD.162 i & =« » « 350 50 Ppd.
REG, a* REFIL II"T(I-H TFI_E; SIntk Nq_ 94 .50 Ppd_
SCOPE 0" ASTRI REFLEC-
Stock No. B5,050H 534.50 Ppd. TOR TELESCOPE

415* ASTRONOMICAL REFLEC- Stock Mo. BS,

H
$239.30 F.0.8.

HELIUM ILLLWHS MAKE A "IAI.L"

-ln:rume there's a halloon the iif is foms
tive. Especially when the “air"" is heli-
wim which makexs n halloon perky and
midventurous. Now here's 25 limes the
fun—=25 wvarious colored balloons of 4.
5. or 5* diameter when inflated. With
them. a pressurized (300 Ihs/=q. @n)
can containing 25 liters of helium (o in-
fate all 25, For adults or kids" parties,
Fiveawsys, hazaars or just demonstrat-
ing ““lighter than air'". Helium is a safe
non-toxic inert Zas,
Stock No. T1.289H ...

TOR TELESCOPE

$3.00 Ppd.

NEW MODEL DIGITAL CDMFI.ITEI

Solve problems, (each logic, play games
with ministure mers-lc-:: of zianl elec-

tronic brains! da, =subtracts, multi=
plies, =hift mmf:]nhw-n':: earries,
memorites. Colored plastic partis easily

assemhbled, 12 x 315" x 47357, Inel.
Etep-bhy-siep assembly diagrams, S2-p.
instruction book covering operalion
computer lanfuage (hinary system pro-
E'Hmmnu:, rnlhltm- & 15 experiments,
Stock IH -55.98 Ppd.
AN!I.DB NIPU"I’[R KJT

-S18.95 Ppd.

Stock Meo. 70.3 .
ASTRONOMICAL TELESCOPE KITS
See Pop. Mech. Jan. Feat.
"The Sky's the Limit"

Grind your own mirror for powerfol
telescopes. Kils contain fine annealed
pyrex mirror blank, ool, abrazsives, di-
agonal mirror. and eyepiecs lenses. In.
strumenls you build rl.n“ I-n wvalue from
TS to hundreds of doll

70,003 H 4 15 " dia, S*Whirﬂlﬁ TE Ppd.
70.004H 0" Dia. 1* Thick h& .95 Fp-l
TO.008H H"10a. | Ix"Thirk 450 Pod.
TO.006H 10" Dnia. 133" ThirkS44.50 FOBR

I‘ I

WAR SURPLUS ELECTRIC GENERATOR

EBrand new Signal Corps Eleciric Gener-

rr|||.|||;n

ator. Generates up o 60 volis by fum-
Use in high impedance re-
lay=., Charge gFround & bring up night
crawlers Tor study. 2 Alnico
alone now worlh more than
Wi, 2 Ihs,

-58.50 Fpd. B —

ing crank.

bait or

Mapgnels

original Zov'y cost of 3135,
Stock Mo. S0.228H . .

MAIL COUPON FOR GIANT FREE CATALOG

148 PAGES! MORE THAN 4,000 UMUSUAL BARGAINS.

1 anplﬂol; m_-n 1572 Catalog. Packed with huge se-

g lection of telescopes. microscopes. binoculars, mt—r—_‘
nets, magnifiers, prisms, photo components. unigue

B lighting items, parts. kit accessories—many hard.
w-nl lurplui bargains. 100°s of charts, Hllustrations.

For hob Irl'rlmll.‘ll.l'rl sehools, indusiry.
: alH-l.lltlll !EIINT FIC CO.

00 Edscorp Building, Barrin . M. J. OBDOT
1 Please rush Free Giant Catalog ““H*™

B Name

¥ sddress
Tl s s = . Bials

SEND CHECE OF MONEY DEDEN - MONEY-BACK CUANRANTEE
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DETROIT

LISTENING POST

SMALLER-THAN-MINICAR APPROACHES being
worked up for mid-decade are apparently dif-
ferent at GM and Ford, GM is targeting on
o basic transportation vehicle—small, low
initial cost, low operating cost. Ford may
eventually go that route, but at present it's
looking at a very sporty small car close to
the current intermediates in price. This would
indicate a starting price around $3000.

Ford’s also working on o car powered by
natural gas, but probably just to keep its
hand in because natural gas is in short sup-
ply in many parts of the country. The com-
pany hasn’t confirmed this project, but sup-
pliers participating in it have.

WHEN FUEL INJECTION COMES, it may cost o
lot less than the estimates being booted around.
When Chevrolet offered f.i. back in the ‘50s,
the price was $500 extra. But the art’s been im-
proved considerably since then ond one major
supplier to the outo firms believes an electronic
f.i. vnit can be brought out for less than $75. But
don't take that as the final word because it's the
automaokers, not suppliers, who defermine prices.

THE WANKEL NEWSLETTER: How serious is GM
about producing @ Wankel? Enough to have
asked for bids on $12-million worth of tooling to
put the engine into pilot production. This informa-
tion doesn’t come from GM but from suppliers
close to the project. The same sources say GM will
run off o sample batch of Wankels next year—
1200 units.

Chrysler's a late starter in the Wankel sweep-
stakes, but the company's finally warming up to
the idea. It's expected to take the Ford approach
and shop for @ Wankel connection overseas, try
to tie in or buy in on a company already licensed
to build the engine. But probably not in Japan.
As long as Ford was cool to the rotary engine,
Chrysler didn’t feel any pressure to get into a
Wankel program. But with Ford going gung-ho
to catch up with GM, Chrysler’s interested.

This won't be Chrysler's first experience with
the Wankel. The company worked with Curtiss-
Wright trying to develop the engine for a pas-
senger car several years ago. C-W reportedly
made Chrysler a proposition similar to the deal it
now has with GM—pay X millions a year over a
five or ten-year period for rights to use the engine

BY ROBERT LUND

at the end of the contract. Chrysler declined the
deal on two counts: (1) It thought the price was
too high and, (2) it was too much of a pig-in-a-
poke because of the problems that would have
to be solved before the plant could be used in a
car. But Chrysler engineers put in a lot of hours
on the Wankel before GM and Ford came on
the scene and Big C isn't far behind the othar
companies on preproduction work.

TWO REAL WINNERS may be in the lab at
Bendix—if they can be turned out at the right
price. The company’s developed what it de-
scribes as a semimetallic material for brake
linings—for both drum and discs—that could
lead to life-of-the-car brakes. The firm has
another project it's working out on a com-
puter to produce an unvarying, ideal com-
bination of fuel mixture and ignition to come
up with an engine that literally tunes itself.

TIRE-PRESSURE ALARMS? Cadillac and Lincoln
aore looking ot dashboord-mounted devices that
alert the driver when tire pressure falls below the
recommended level. Carmakers would like to put
the equipment on all automobiles os a sofety fea-
fure, but the price is foo high. But as production
volume increases, it may be possible to shave
prices to a point where the device could be made
standard industrywide. But thaot's o few years
away. The wunit Ford's looking af monitors air
pressure in five tires—including the spare.

IF YOU'VE BEEN TRYING to sort out all the
contradictory stories about what happens to the
no-frame cars—Camaro and Firebird in particu-
lar—when energy obsorbing bumpers become
mandatory in ‘74, you're entitled to be confused.
But you're not as mixed up as the auto writers
who have been killing the cars off in print. How
could so many experts be caught with their type-
writers down?

The reporters are victims of a journalistic de-
vice known as the double no-scoop scoop. This is
something like playing Ping-Pong with yourself—
looks great if you can do it.

The easiest way to explain the double no-scoop
is to tell you obout Fred Fiction, undisputed mas-
ter of the technique. Fred, whose real nome was
something else, covered Detroit for a weekly

(Please turn to page 42)
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When you run nonstop for 24 hours to set a new world's record for
snowmobiles . . . you've got to have spark plugs you can rely on.

That's why the Radamacher Marine Team used AC Sport
Vehicle Spark Plugs. AC's hot tip heats fast, fires hot . . . helped s=—
deliver the smooth, steady power needed for the 984-mile —
record-breaking run.

And that same hot-tip feature is built into the AC ACniter
Spark Plugs that go into your car. They heat fast, fire hot . . . AC
to help burn away fouling deposits.

AC ACniters have a patented Iron-Glass Seal, too. It's
designed to withstand high operating temperatures and -
prevent compression leakage. There's also a built-in

suppressor that meters the spark energy
for smooth performance and extended
electrode life.

Next tune-up, insist on reliable AC

ACniter Spark Plugs.

AC SPANE FUD DIVISIDN OF QUNERLL WOTONS
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BIG DOLLAR
OPPORTUNITY!

THERE'S BIG MONEY TO BE MADE
IN AN AAMCO FRANCHISE . . .

Just ask Bob Steel,
AAMCO franchisee in
Rapid City, South Dokota:

"With what AAMCO hos to offer . . .
the only way fo go in the company
is up! | like it so well I'm expand-
ing . .."

AAMCO Tronsmissions has been making success
happen for over seven years! Over 500 center
operators in hundreds of cities ocross the country
make big profits every doy.

The AAMCO franchise has been so successful that
only a few major market locations are left. How-
ever, many smaller cities and towns all across the
nation have a need for our service. AAMCO oper-
atoers are making it big in their own local com-
munities with fully equipped transmission centers.
Towns like Provo, Utah; Hattiesburg, Miss. ond
Ropid City, 5. D. are now providing medern reli-
able and complete AAMCO transmissien service.

Bob Steel, owner of the Rapid City AAMCO
Center has this to say:

I don't feel that | could have selected an-
other orgonization that would have given me
the halp that AAMCO does. | feel that some-
ene who has the money to invest, and is
lecking for @ waoy to get into business for
themselve: would be wvery smart for looking
into an AAMCO franchise.”
ACT NOW WHILE THE TIME IS RIGHT!
® Copitclize on your own managerial skill

® Traoining Course included. No mechanicol skills
needed

® Annval sales in six figures can be expected
® Profits of o5 much as £25,000 and more annually

$13,500 CASH REQUIRED—TOTAL PRICE $20,000
Write, wire or call collect Area Code (215} 277-4000

AAMCO TRAMNSMISSIONS, INC,
Mr. Howard Price, Dept. 01
408 E. Fourth 5t., Bridgeport, Pao. 19405

MAME

ADDRESS

cITyY

TELEPHOME MUMBER

DETROIT LISTENING POST

{Continued from page 40)

trade magazine that was big on stories about
new factories going up—foundries in particular.
Fred never let them down. If there wasn't a new
factory in the works, Fred invented one. He gave
all the companies a turn, but was partial to GM.

Fred on the phone to GM: ““What's this about
a new foundry going up in Soskatchewan?”

GM: "What foundry?"”

That was enough for Fred. The next week he'd
be out with a story that "GM last week declined
comment on widely circulated reports that it
will construct a new 356&-million foundry in Sas-
katchewan.” He'd wing it from there with fill-in
details on what the plant would produce, its size
and how many workers it would employ.

After the story appeared in print, GM would
be on the phone with an official denial. “You
mean it isn't s0?" Fred'd ask incredulously. ""You
know damn well it isn't so!” GM'd roar back.

This gave Fred his second shot. His story the’
following week would lead off: ““Reports that GM
will build @ new 2&-million foundry in Saskatche-
wan are ‘totally unfounded,” @ company spokes-
man told X Magozine last week.” He'd then
proceed to back out of the make-believe he’'d
concocted the week before.

The trick of working the double no-scoop is to
get both the original story and the retraction in
print before other publications get wind of what
you're up to. But you have to be fast and do it
without tangling your feet in the net as you bat
the Ping-Pong ball back to yourself,

To get bock to Camaro and Firebird, it's like
we said in this space in July—the cars will be con-
tinued. The ‘73 versions won't be much changed
from the 72s. What we didn't know in July is
that the cars will be completely reworked for ‘74,
they won’t be as sporty as the current Camaro
and F-bird and they'll be lower priced than the
‘72/'73s. And that’s laying it on you straight.

What hoppened to Fred Fiction? He took the
cure. One of the aute companies (not GM) figured
he'd cause less harm if they had him on the pay-
roll. They hired him as a public relations man
ond shipped him overseas.

DETROIT ISN'T FIGHTING os it used to when the
governmen! comes up with standards for cors.
IV's becouse more and more stotes are starting to
write requirements peculiar to their own areos. The
aguto companies don‘t want fo gel info building
Montana-only, California-only, Vermont-only cars,
so they're more willing fo go along with Federal

legislation because it supersedes the state
laws. * %

POPULAR MECHANICS



SUPER PREMIUM
"{TEmPERATURE MOTOR”

Year after year, Havoline ranks tops in surveys There are other reasons why it pays to be a
indicating the motor oil preference of motorists  Texaco Retailer:
from coast to coast. Havoline is one of many rea- Famous Sky Chief and Fire Chief gasolines. The

sons why it pays to be a Texaco Retailer. Latestis  Texaco Travel Card—probably the biggest credit

Havoline Super Premium All Temperature Motor  card operation in the business. Texaco national

Oil. It exceeds all new car warranty requirements advertising and local promotions.

and car manufacturers' service specifications. Why not let a Texaco Representative tell you
It has the film strength to protect engines in both about all the reasons why it would pay you to be

stop-and-go driving and in fast turnpike associated with Texaco?

cruising. It flows freely for easy starts, See the local Texaco Representa-

resists thinning out under high temper- tive or write to: Manager—Retail Sales,

atures, helps prevent deposit build-up TexacoInc., 135 East 42nd Street, New

that can plug smog control valves. York, New York 10017.
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MAKE BIG MONEY
OPERATE
HEAVY EQUIPMENT

e CRANES +BACKHOES < DRAGLINES
e GRADERS * TRENCHERS e+ BULLDOZERS
e LOADERS « SCRAPERS e« CLAMSHELLS

PUT
YOURSELF
IN THE

DRIVER'S

Train NOW to operate earth-moving equipment. The Construction Industry is Booming!
You can earn top money in this fast moving, action-packed field. Universal Heavy
Construction Schools lets you train at home or in the Service—in your spare time—
followed by practical training at school owned facilities. Write for FREE information
today. Don't delay! Accredited Member NHSC.

APPROVED FOR VETERANS AND INSERVICE PERSONNEL UNDER NEW Gl BILL
r——-—-—--- 1 fF 7 7 §F 1 ° °7 7

UNIVERSAL HEAVY CONSTRUCTION SCHOOLS, DEPT. PM

I 1901 N.W. 7 Street, Miami, Fla. 33125 i
lp“,ase Print For Immediate Information Phone: (305) 642-2332 I
lName Age l
lAddresq I
City State
Phaone Zip I

h-------__- 5 5 71 5 8 &8 B 3§ B § 0 §F B ¥ |
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Never heard of CIE?

We build high-performance heads.

CIE can help you win the biggest race of your life — r . 5 5 5 8 3 8 B | 1
against the toughest competition — by putting into your head @
the valuable knowledge of Electronics.

A career in Electronics is where the action is today!

1776 Eact 17ch Stroat, Covelandg, Ohio Q248114

c‘ Cleveland Institute of Electronics I

Glegrelaqd Institute -_:.lt Electmni-;s tfaining can tea_ch you to H'l'_ ‘?,:?‘ii";.:':“g‘::.mﬁh“;".ﬂ"s‘ﬂ;m in Elactronics.™ I
design, install, service and maintain the electronic equipment 2. Your book, “How to Get a Commercial FCC License.”
that's revolutionizing medical science. Fighting crime. | am especially interested in:
Helping to save our lakes and rivers. Cleaning up the [ Electronics Technology [ Industrial Electronics
air we breathe. You can also qualify for a Government FCC Eg‘r“*‘;“"“[ E':"‘.L";"::n“"““’ EE:: Class FE"'E P’“:‘;’*
License, required for many jobs in radio and TV broadcasting, O et Ty ik bty
mobile communications, etc.

Best of all, it's easy to get started — with a unique CIE Name : - I
home-study course. Our step-by-step AUTO-PROGRAMMED® — i4ress —r
Lessons remove all the roadblocks. Make learning I I
Electronics easy and fast, in your spare time, right in City State Zip
your own home. = Approved under new G.1. Bill l

So start building your own high-performance head today. All CIE courses are approved under the new
And be a winner for the rest of your life. Send in the ﬁ fa':u?"-:;{v?;swa?:i:c;::ig:mn“ I
bound-in reply card, the coupon, or write: :hmgﬂ tor I Bill information.

Cleveland Institute of Electronics, 1776 East 17th Street, [ Veterans & Servicemen:

Cleveland, Ohio 44114 for our two FREE BOOKS. check here for latest G.1. Bill information.
Accredited Member National Home Study Council. PM-58
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AUTOMOTIVE

Drivin® with Dan
Why do NASCAR rules differ for some wedge engines?
What speed limit would you set for the interstates?

Why are such wide tires installed on race cars? Dan
Gurney answers these and other automotive questions

Q. In the new NASCAR rules, can you tell me
why the Ford wedge engine must run with the
handicap of a smaller carburetor throttle plate
opening than the Chrysler wedge? They're the
same type of engine with almeost identical dis-
placementis of 427 and 426 cu. in., respectively.—
Jake Reichert, Owosso, Mich.

A. As far as | know, this was a decision made
by NASCAR boss, Bill France, in an effort to
make the races closer. Apparently, he felt the
Ford wedge had an advantage and, with
factories backing out of racing, hoped to
equalize the competition among the various
racing teams, large and small, driving a
wide variety of cars. As this is written, by
the way, news comes from Atlanta that the
Wood Brothers are garaging their Ford-
powered cars in protest of the rule, which
they believe unfair. The opening on the
Chrysler wedge plate is 13: inches; that on
the Ford wedge, 1! inches.

CARBURETOR PLATE must be installed on engines
competing on MASCAR Grand National Circuit. The
holes being checked here with a go/no go gauge re-
strict fuel/gir flow to cylinders. Varying size of
holes required by rules for different maonufacturers’
engines have led to protests from the competitors

Q. What problem do you attack first when pre-
paring an Indianapolis car—trying to make it the
fastest car or to be as sure os possible it will
finish?—Bernie Brettinger, Eugene, Ore.

A. What is the saying? First you must finish
before you can finish first. Of course it is
more difficult than that. If you concentrated
only on finishing, you probably wouldn't
qualify! Anyway, we do our utmost to make
the best compromise. We still go there to
race. This year we finished fourth with one
of our Olsonite Eagles, Jim Malloy driving;
Bobby Unser, in the other one was knocked
out in a crash.

Q. What do you think the speed limit should be
on interstate  highwoys?—Calvin  Roosevelt,
Peoria, Ill.

A. It should depend upon the type of vehicle,
its load, the weather, etc. An 80-mph limit is
quite safe for many cars and drivers, but can
be lethal for others. A 75-mph limit is a real-
istic compromise, but driver judgment is al-
ways much more important than speed limits!

Q. Can you explain why racing cors have such
wide tires? According to physics, the traction force
is independent of the tire footprint. Under the
same weight, the wider footprint results in the
same ftraction because the lood-per-square-inch
is proportionally less and the friction coefficient
is constant,—J. Botari, Hamburg, N.Y.

A. When we run tires to their limits as is
done in racing, we find that the problem is a
bit more involved than the physics book leads
you to believe at first glance. Heat is the big
enemy of a tire in racing. When you start
working a small tire patch, it generates more
heat than a larger one; it will get too haot,
begin to go liquid or fail sooner than a
{Please turn to page 50)
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BROKEN LEG?

Elmer's®
Glue-All

The best all around
glue for most woods.
Dries clear,

Therer a glue for every job you do.

Apply glue to both
surfaces. Dries clear
and won't stain most
fabrics.

TORM VINYL?
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SPLIT LEATHER?

Eimer's®
Clear
Cement

Apply tape backing.
Cement top.

Elmer's
Glue-All

The perfect glue for
wood and all porous
materials,

Elmer's®
Contact
Cement

For instant bond on
leather.

Elmer's
Glue-All

BOOK BINDING?

The great repairer of
cloth, paper or
leather.

<.

BROKEN CHINAT

Elmer's
Clear
Cement

Invisible repairs,
dishwasher prool.

Elmer’'s
Glue-All

SQUEAKS?

Stop squeaky stairs.
Apply glue between
step and riser.

EEn
= 00 B

Elmer's"®
Flexite

Waterproof and peel
proof. For tubs, tiles
and ceramics.

Elmer's
Glue-All

*STYROFOAM®?

Glue sequins, paper,
cloth or leather with-
out harming Styro-
foam®,*

CUT

Elmer's*®
Heavy
Grip

For use where a nail
or screw won't do—
like in the kitchen or
bath.

)
- i Elmer's"™
- -~

Epoxy
METAL TO METAL?

Mend all metal with
thea cement that has
a ton per square inch
hoiding power.

Elmer's*®
Fabric
Cement

Save on sewing. Use
on all natural fibers.

EMBLEMS OR
PATCHES?

Elmer's
Fabric
Cement

It's laundry and dry-
cleaning proof.

SCRAPBOOKING?

Elmer's®
Rubber
Cement

Coat both surfaces
and let dry. The non-
wrinkling, non-stain-
ing paperwork ad-
hesive.

LAMINATING?

OCTOBER 1971

Elmer's
Contact
Cement

The waterprool, heat
resistant cement for
instant laminating
without clamping.

Many plastics may be repaired with either Elmer's
Clear Cement, Epoxy, Contact Cement or Heavy

Grip.

Before using any one of these, we suggest you try
it on an inconspicuous part of the plastic to deter-
mine thatthe adhesive will notdamage the material.

To solve your adhesive problems, e

stop by your “Ask Elmer” display.
At leading retailers everywhere.
You'll find an Elmer's glue for any

job you do.

(Boroe)

*Registered Trademark of Dow Chemical Co.
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IF YOU CAN SAW,
DRILL, CEMENT & POLISH

a—f.

URE
RAME

MODEL CASE

YOU GAN
NMAKE THESE
FOR A
FRAGTION
OF THE GOST
OF READY-
NMADE WITH
PLEXIGLAS

ACRYLIC SHEET

It's easy with Plexiglas sheet. Use hand or small
power tools.

The 2nd edition of ““Do It Yourself with Plexiglas”
has over 40 projects to decorate your home. The
“how-to” booklet gives step-by-step instructions
for cutting, cementing, drilling, and even building a
simple strip heater to bend Plexiglas.

Plexiglas is an approved safety glazing material—
use it in storm doors for safety sake. It is a high im-
pact, thermoplastic material with a combustibility
rating comparable to wood and should not be ex-
posed to temperatures exceeding 180° to 200° F.

You can get your “how-to” booklet at hardware,
glass and building supply dealers dis- [
playing the “We Sell Plexiglas” sign. i
Or write to us enclosing 25¢ for post- PLEXIOLAS
age and handling. el

ROHM AND HAAS COMPANY
P.O. BOX 9860H
PHILADELPHIA, PA. 19140

50

URIVIN' WITH DAN

{Continued from page 48)

larger-patch tire which spreads the same
heat load over more area. Larger tires gen-
erally run cooler and, therefore, often can
vse rubber compounds that have better trac-
tion but are more vulnerable to heat.

Q. | know you have won more Grand Prix roces

| than any other American driver, but | keep seeing

different numbers. How many was it, Dan?—

Danny Chamberlain, Jacksonville, Fla.

A. Four full-fledged GPs: the French twice—
1962 in a Porsche and 1964 in a Brabham;
the Mexican in 1965 in o Brabham and the
Belgian in 1967 in an Eagle. | also won a
Formula | race with a B.R.M. in Australia in
1960; a big F-1 race with a Porsche in Ger-
many (the Solitude circuit, 350,000 specta-
tors) in 1962 and another F-1 race with an
Eagle at Brands Hatch in England in 1967
(and almost all of the good guys were there,
tool)

Q. Why aren’t Chevrolet engines used much in
Top Fuel drag racing?—Don Riccinti, Madison,
Conn.

A. The hemi-headed Chrysler engine seems
to be better for the job of getting off the line.
On the other hand the Chevys have domi-
nated most track and road racing.

Q. Do all racing cars use tubeless tires? When
they are used, is it because they are safer?—
V.R. Ventura, Riverdale, Ill.

A. Most Indy cars, Grand Prix cars and Can-
Am cars use tubeless tires. They are lighter,
run cooler, and are generally faster and just
as safe for this type of racing. NASCAR stock
cars—which punish tires unmercifully because
the cars are so heavy and race on banked
speedways—usuvally run en an inner liner
which is almost a tire within a tire. Hardly
any of the folks use tubes any more.

Q. I'm 19, have raced go-karts and my Mustang
in auto-crosses, and have o friend who says he'll
let me drive his sprint car when I'm ready. I'm
thinking of buying @ micro-midget (motorcycle
engine), which is all | can afford. Do you think
this approoch will prepare me for a sprint car?
—Allan Chaput, Fresno, Calif.

A. It will certainly help, but | can’t think of

{Please turn to page 52)
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Here's your opportunity to have your own very i o
E;nﬂtabla business. One that offers a service

dly needed in the home, in offices and public
places. A business where how much you earn
dugnnds largely upon you. It's an opportunity
to be your own boss. Frea from layaffs and
work restrictions. Free to work any number of
hours you wish. And you don't require any
special skills or large investment.

Already thousands of men have gained
financial independence and persanal
satisfaction offering this service. Yet the
demand is so big—and growing so fast—that
your opportunity for success is better than
ever before.

If you're a man who wants to work—but in
his own way—see if you don't agree that what
you are about to read is an opportunity you
can't afford to pass up.

Wall-to-wall carpeting,
pholstery, walls:
great needs tor

on-location cleaning

Mothing enriches a room like wall-to-wall
carpeting. Every year you find it in more homes
at every income level. Then there are all the
public places with this carpeting. Places like
motels, hotels, restaurants, banks, offices,
theaters, stores, cocktail lounges, hospitals,
reception rooms, atc.

Since this carpeting can't be sent out for
cleaning there's a real opportunity far
on-location cleaning services. It's faster, easier
and inexpensive to clean carpeting on the
customers’ premises.

This same opportunity exists for upholstered
furniture. It's faster, easier and costs less to
clean upholstery an-location.

MNow, consider wall and ceilings. Cleaning
them with a bucket and sponge is slow, tiring
and messy. People will welcome a service that
does a professional job of cleaning quickly
and without mess.

3Vﬂn Schrader Detergzrs:
each does on-location

cleaning at its best ¥ - L |

With Von Schrader Detergers—professional
cleaning equipment—you'll do on-location
cleaning that wins repeat customers . . . make
as much money part time as many people earn
full time . . . enjoy a steady, dependable
business of your own . . . watch your income
Emw to where you are financially independent.

very home, every building, are a potential
source of income.

You can start your on-location cleaning
service with any aone, two or all three Von
Schrader Detergers.

Carpet Deterger, Cleans so deeply and
completely it helps restore natural beauty

VYon Schrader Carpet Deterger.
Cleans so completely it helps restore
natural beauty. Fast drying.

= !

Von Schrader Urhn&stﬂy Deterger.
Gives deep-level cleaning to fabric
upholstery and synthetics.

Von Schrader Wall Deterger. Washes
walls and ceilings 6 times faster (and
better) than hand method,

Pliease send complete information on the Von Schrader Deterger(s)

| have checked: [J Carpet [J Upholstery [ Wall

Uon Schrader offers you
three ways toagrowing
own business

bucket-and-sponge method. Cleans easily
without any mess.

Von Schrader stands for the best in
professional cleaning equipment, as it has for
over 35 years. All gur Detergers are
light-weight and easy to operate. Proven
reliable and profitable for thousands of users.

You own your equipment

As a Von Schirader Associate you are your own
boss. There's no contract to sign. You pay no
fees, dues or royalties. Work out of your homa
part time or full time, Hire heip as your
customer list grows. (Many men start by
working evenings or weekends while retaining
their regular jobs.)

You get supplies

Each Deterger you order includes supplies and
accessories, operating instructions and
promotional material. You can go after
on-location cleaning business immediately.

WE'll help you get started

As a Vion Schrader Associate your success is
our success. So we'll help you every step of
the way. That includes free consultation and
special business-building materials.

Very small investment

You can have your own on-location clnaning
business for an investment so small it"s hard
to believe. Send for complete information.
No obligation.

READ WHAT OTHER MEN ARE DOING
WITH VON SCHRADER DETERGERS

Carpet: *Averaged $1000 a month for 12

months,”"—C.E. Neville. “Grossed $30,000 the

first year." —Father-S5on Team. “Have all 3 of

your Detergers, Earned $2500 in one week.™
Letr

—E.

Upholstery: "One day | did a $135 job. Best
week was $500."=C. Lambert. ““We passed
over the $450 mark in five days.”—T.E. Baylor

Walls: "Earned the price of Deterger with the
work | did the past week."" —J. Haws, ** | work
just 2 or 3 days a week. Best month was
$1200."—J. R. Johnson. “Big motel chain
delighted with cleaning results and low cost."™
—E. Holst

L kR 8 R 0 0B 0 0 0 B 1§
FREE BOOKLET TELLS WHOLE STORY-MAIL COUPON TODAY .

(i SCHRADER TFS. £0.

: 10102 Place, Racine, Wis. 53403

—@ven revives color. Fast drying.

Upholstery Deterger. Gives deep-level cleaning Present Occupation

to every inch of fabric upholstery and
synthetics. Leaves furniture looking fresh

by
L]

Address

and naw.
Wall Deterger. Washes walls and ceilings
6 times faster (and better) than the

City —
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Aluminum Jelly® js a tacky gel that cleans
and brightens aluminum, Spread it on.
Wash it off. Oxidation is gone.

For sale wherever fix-it products are sold.

CURD:

World's Finest Fix-It Products
Woodhill Chemical Sales Corp., Cleveland, Ohio 44128

Add 4-Channel Sound to
your stereo system now!

Save
2238

on our complete
Jl.'“ mﬂlr
outfit by Realistic

e e 17138

Twa & Channsl

Stersc-d'™ &-Channel Adapber Demo Records

tapes, FM. It enhances regular stereo,too,
At over 1000 stores—we're in the phone
book. Or order by mail®.

Mo
Catalog!

True 4-Channel Sound. . . from records, “‘%"’"“"
liﬁ

10 SHALK

A TN CORPOR AT R [ ORAPRS Y

"W D atvatare o USA poipe Add slate oo tases ! sppicatie
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2725 W. Tth St., Ft. Worth, Texas 76107

DRIVIN'" WITH DAN

{Continued from page 50)

anything that will really prepare you other
than a sprinter itself. Learning to under-
stand the engineering and vehicle dynamics
of @ micro-midget and /or a midget or any
other four-wheel vehicle will be a help.
Learning good judgment under the heat of
battle is probably as important as pure driv-
ing skill.

Q. I've seen pit crews spill gas on the car during
a pit stop. Do you think that they mean to do this

or is it o danger?—Paul Cloniger, Lewiston,

A. It is a danger and it is also intentional:
It is about the only way the crews have been
able to devise so far to tell when the tank
is full.

| Q. | think racing is greaf, but it seldom is as
| good on ftelevision as in person. What do you

think could be done?—Pauline Godfrey, Kansas
City.

A. The television coverage of sports is im-
proving all the time. | think that more knowl-
edgeable announcers would help a great
deal, but they, too, are also improving all
the time. | believe that this is one of the
things that takes time. More constructive
criticism from viewers would be helpful. May-
be @ magazine could conduct a viewer sur-
vey and then publish the results,

Q. My ambition is fo be an automobile designer
for Ford Motor Co. What, in your opinion, would
be the best way to go about this? (I'm 12 now.)—
Greg Halling, Leavenworth, Kans.

A. In my opinion, | doubt that it matters at
this stage whether you intend to work for
Ford or some other large company. | would
write its design department personnel or em-
ployment offices and ask them for suggested
courses of study. | don’t know if you are lean-

| ing toward styling or engineering, but | do

believe you should read everything about
automobiles you can get your hands on and
then apply for a summer job as an appren-
tice. * kK

If you hove guestions on rocing, high-performance and
everyday driving fechniques, send them to “‘Drivin’ with
Dan.' cfo Popular Mechanics, 224 West 57th 5., MNew
York, N.Y. 10019. Questions connof be onswered by in-
dividual ietters. Questions on maintenance and repair
should be oddressed to the Aute Clinic (see poge 18}
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we’ll have to
promote—or
we’ll lose him”

It pays to know all you can about your
chosen field. And it's easier than you
think, with Audel Guides to help you.

g

Audel publishes comprehensive, step-by-
step Guides for many practical skills.
Here are four popular groups.

-

CARPENTERS AND
BUILDERS LIBRARY

1612 pages of the latest in-
formation on modern con-

struction in four wvolumes.
They cover every phase of
carpentry from foundations
to finishing with easy-to-
grasp, step-by-step instruc-
tions , , . all illustrated with
thousands of diagrams,
charts and photos. No. 23169
—4 Volumes—%18.50

”%N‘iii

MASONS AND
BUILDERS GUIDES
Four practical volumes,

clearly explaining approved
methods of masonry, brick-
Inylngﬂ: cement work, plaster-
ing. Authentic how-to infor-
mation, ideas and plans
shown in easy step-by-step
lessons, with over 2000 il-
lustrations. 1488 pages. No.
23076—4 h’olumaa—%u.as

f# mem by s——

PLUMBERS AND
PIPEFITTERS LIBRARY

A valuable 3-volume guide to
the principles, metheds and
short cuts of modern plumb-
ing. Tools, fittings, fixtures,
installation, drainage, weid-
ing and much more are all
covered in these fully illus-
trated, easy to understand
volumes. No. 23155 — 3 Vol-
umes — $12.50

MACHINISTS LIBRARY

Three books covering the en-
tire field—1216 profusely il-
lustrated pages on practical
fundamentals of basic ma-
chine shop operations, setup
and operation of spot ma-
chines, down-to-earth data

on tooclmaking procedures,
layouts, |igs and fixtures, etc.
... 8qually valuable for be-
ginners and experienced
men alike, No, 23174—3 Vol-

MONEY BACK
GUARANTEE

Send no moneyl We'll send you any
Audel Guides for 10-day FREE EXAM-
INATION. If you keep them, you may
use our easy payment plan. If not
cc.;mpéataly satisfied, return them for
refund.

THEODORE AUDEL & CO.

Division of
Howard W. Sams & Co., Inc.

Indianapolis, Indiana 46268

OCTOBER 1971

umes—%$16.95

SEND NO MONEY—10-day FREE EXAMINATION

| Theodore Audel & Co.—Self Improvement Publishers since 1879 P 101
4300 West 62nd Street, Indianapolis, Indiana 46268 69 l
| Please mail me for 10 days’ FREE EXAMINATION the books | have checked at | O 231
I right. | agree to mail $3 in 10 days for each set ordered and to further mail l
15y af the purchase price 30 days later, with balance plus shipping costs to
| be mailed within another 30 days. | may return the books for refund if not | [J 23076 |
completely satisfied. I
l Save shipping costs, Check here if you enclose full payment (plus sales
l tax, if any). We will pay postage charges. You have same return privilege. | [ 23155 I
| Name |
| Address 0 23174 |
| city State Zip |
L e o e e — — — — — — — — — — ——— ———— — — R |




B. Mew Stereo Receiver...379.95*

‘5 ’li ()'!-jn

F. Mew Digital Depth Sounder...139.95*

Spotter...24.95*

M ——

I. Mew Battery Charger...29.95* J. New Waste Compactor...199.95"

SEE THESE KITS AT YOUR LOCAL HEATHKIT ELECTRONIC CENTER...

CALIF.: Anaheim, 330 E. Ball Road; El Cerrito, 6000 Potrero Avenue ; La Mesa, 8363 Center Drive; Los Angeles, 2309 S. Flower 5t.; Red-
wood City, 2001 Middlefield Rd.; Woodland Hills, 22504 Ventura Blvd.; COLO.: Denver, 5940 W, 38th Ave.; GA.: Atlanta, 5285 Roswell
Road; ILL.: Chicago, 3462-66 W. Devon Ave.; Downers Grove, 224 Ogden Ave.; MD.: Rockville, 5542 Nicholson Lane; MASS.: Wellesley,
165 Worcester St.; MICH.: Detroit, 18645 W. Eight Mile Rd.; MINN. : Hopkins, 101 Shady Oak Rd.; MO.: 5t. Louwis, 9296 Gravois Ave.;
N.).: Fair Lawn, 35-07 Broadway (Rte. 4); M.Y.: Jericho, L.1., 15 Jericho Turnpike; Mew York, 35 W. 45th Street; OHI0: Cleveland, 5444
Pearl Rd.; Woodlawn, 10133 Springfield Pike; PA.: Philadelphia, 63 18 Roosevelt Blvd.; Pittsburgh, 3482 William Penn Hwy.; TEXAS:
Dallas, 2715 Ross Avenue; Houston, 3705 Westheimer; WASH.: Seattle, 2221 Third Ave.; WIS.: Milwaukee, 5215 W. Fond du Lac. Retail
Heathkit Electronic Center prices slightly higher to cover shipping, local stock, consultation and demonstration facilities, Local service
also available whether you purchase locally or by factory mail order.
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10 exciting new Heathkit projects
for wintertime kit building fun

A. New Heathkit Stereo Cassette Recorder...with
performance specs eqgual to many reel machines.
Records & plays back stereo or mono through your
present hi-fi system. Features bias-adjust for
chromium dioxide tapes, counter, auto. shutoff,
preassembled transport.

KRABIW 10 Ibs. . ocoiacoiaiiinaiiin 119.95*

B. New Heathkit AR-1500 Stereo Receiver. Succes-
sor to the famed Heathkit AR-15, with impressive
improvements in every critical area, 180 watts Dy-
namic Music Power, 90 watts per channel, 8 ohm
load. Less than .2% IM and .25% harmonic distor-
tion. Greater than 80 dB FM selectivity and 1.8 mV
sensitivity. Vastly superior AM. New low-profile
styling and famous Heath “Black-magic” panel
lighting.

Kit AR-1500, 42 Ibs. ......... (less cabinet) 349.95*
ARA-1500-1, Walnut cabinet,61bs. .......... 24.95*

C. New Heathkit solid-state Shortwave Receiver.
Covers 550 kHz to 30 MHz on 4 overlapping bands.
Features bandspread tuning, BFO control, signal
meter, front panel headphone jack, noise limiter,
built-in AM antenna.

RREW-IIL B0 W5 - cvvvainnaiia 59.95*

D. New Heathkit Economy Garage Door Opener...
with deluxe features. Husky ¥ hp motor, heavy-
duty chain drive, automatic safety reversing, auto-
matic light. Preassembled transmitter & solid-state
receiver. Kit includes mechanism, 1 transmitter, 1
receiver.

KitGD-309A, 43 Ibs. .............cocninnvnn 99.95*
Kit GD-308B, (w/2 transmitters) 43 Ibs. .... 114.95*
Kit GDA-309-1, (Mech. only) 41 Ibs. ......... 69.95*

E. New Heathkit Automotive Timing Light. Com-
pletely self-contained. Just hook 2 cables to bat-
tery, one to number 1 plug. Adapter provided for
connecting to distributor on cars with hard-to-
reach plugs. Bright flash lets you work in sunshine.
High-impact insulating plastic pistol grip case,
impervious to oil, gas & corrosion.

BRCLIES. 2B ..o 19.95*

F. New Heathkit Digital Depth Sounder. Gives ac-
curate, digital depth readings at a glance...no

SEND FOR YOUR FREE HEATHKIT CATALOG

more marginal readings. Automatically switched

dual range scale gives depth readings from 1’ to

19.9 in .1' increments; from 20’ to 199’ in 1’ incre-

ments. Red warning light alerts you to shoals of

10" or less. Automatic noise rejection and gain con-

gol, Choice of thru-hull or transom-mount trans-
ucers.

Kit MI-101-1 (w/thru-hull transducer),

DAL ot e s e 139.95*
Kit MI-101-2 (w/transom-mount transducer),
L [ e el b e e 139.95*

G. New Heathkit Stereo-4 Decoder. Compatible
with your present stereo system & FM receiver.
Lets you hear new Stereo-4 broadcasts. Also im-
parts 4-channel effect to your existing stereo
library. Requires second amplifier & 2 speakers for
installation with conventional stereo systems.

Kit AD-2002, 5 IbS. .cccvivmvamivinmisniies 29.95*

H. New Heathkit Thermo Spotter. Seeks out the
temperature where your favorite fish live. Com-
pletely self-contained including submersible sens-
ing element, 100" of strong nylon cord, battery-pow-
ered solid-state meter circuitry...all housed in
high-impact plastic take-up reel case.

BIE MY 3 IDE < cvvniioscanviimminmnmmris 24.95*

I. New Heathkit Automatic Battery Charger.
Charges 12-volt batteries automatically. Foolproof
operation...won't start if hooked up wrong. Brings
battery to full charge, then shuts down, maintain-
ing just enough current to compensate for normal
leakage. No charge settings to adjust...leave it
hooked up indefinitely for a fresh start every time.

KRB B I v i oo 29.95*

J. New Heathkit “Minimizer” kitchen waste com-
pactor. Mom's best friend. A ton of force reduces
kitchen trash to almost Y% its original size, pack-
aging wastes in a strong disposable bag. One bag
holds an entire week's trash for a family of four.
Contents automatically deodorized each time
drawer is opened or closed. Key lock switch &
safety interlock provided. Kit includes 5 plastic-
lined bags, 9 oz. can of deodorant. Measures 343&"
H x 15" W x 25%2" D.

Kit GU-1800, 203 |bs. .......ccc0ncvnnnnnn. 199.95*

g ———— — -
FREE EﬁTnlua| | HEATH COMPAMY, Dept. 17-10 1
——0 e b b '= 1 Benton Harbor, Michigan 49022 1
i 00 N8 PIok | 1 Rush my new Heathkit Catalog |
stereo/hi-fi, color tv, elec- § [ Enclosed is § plus shipping. I
tronic organs, guitar am-
plifiers, ham radio, marine, | Please send model(s) |
CB. Mail coupon or write | Name |
Heath Company, Benton
Harbor, Mich. 49022, | Address I
| city__ - State___ = Zip [
E | Prices & specifications subject to change without notice. |
| *Mail Order Prices; F.0.B. Factory CL-416 |
e e e o e e i s i i i i B s e i R A e s -
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AUTOMOTIVE

The new Mercedes-Benz 350SL is
proof that speed, style and safety
can be combined in one car

By BILL HARTFORD, Auto Editor

N OVERPOWERED MUSCLE CAR

A it's not. A knee-high Italian GT it's
not. A government safety car it's not. It
is a motor car with an extraordinary ba-
lance of performance, style and safety. A
car that embodies the Mercedes magic:
design first for function and watch the
graceful form unfold!

The function of this successor to the
2805SL, now out of production, is simply
moving two people swiftly, safely and
comfortably over roads good and bad. De-
signing most production touring cars to
do this job involves compromise—
sacrificing something, mostly in the in-
terest of economy. But imagine being an
engineer on the 350SL and hearing the
boss conclude his instructions: . and
bring it in under ten!” Ten thousand
dollars is the approximate sticker price
on the 350SL that should, by now, be in all
Mercedes showrooms. Without cost to
fret about, an engineer doesn't have to

It Really Is Possible to Design a
CAR WITHOUT COMPROMISE‘

O e W

HIGH CENTER CONSOLE contributes to the cockpit
environment for the driver. Comfort is superlative

compromise much in designing the best
car he can. There are still a host of para-
meters to live with: available materials,
production processes, design weight, ser-
viceability . . . ad infinitum. But no
$3995.95 sticker price to shoot for.

I got my driving impressions of the
car at the famous Hockenheim road-
racing circuit near Mercedes headquar-
ters in Stuttgart. After a few laps I felt
as if I had been driving the car for years,
and was confidently running the circuit's
long straight at 200 kilometers or about

POPULAR MECHANICS




Any man with style enough

to drink Old Ta
deserves his ow ar.

(We'll show you how to build it.)

Haven't you always wanted a great home bar? Old Taylor
Is offering a free 24-page booklet that shows you step by
step how to build six different home bars. A corner bar.
A closet bar. A rolling patio bar. All kinds of bars for \
practically any room of the house. These plans were £ \
prepared by the editors of Popular Mechanics

magazine. Mail the coupon today. Offer void in states

where prohibited by law. Offer expires
June 30, 1972.

S T e
I — —

Old Taylor, Box 4865, Grand Central Station, N.Y., N.Y. 10017
Please send me the free booklet “'Build Your Own Bar."

Address

|
[
Name ) I
l
i

:.‘:, City State Zip

Rt = , L————_———-—————————

KENTUCKY STRAIGHT BOURBON WHISKEY, B6 PROOF, THE OLD TAYLOR DISTILLERY CO., FRANKFORT & LOUISYILLE, KY.
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STYLING CONTINUITY indicates the 3505L is without o doubt a Mercedes. Pagoda-type, detachable hardiop
reflects heritage in the discontinued 2805L model. Car also has a soft top that can be folded out of sight

124 mph, close to the top speed of the
car. I was soon equally confident of the
coupe's stopping performance, and 1 be-
gan going deeper into the turns before
braking. The big disc brakes are power-
assisted front and rear and the fronts are
of ventilated design. The acceleration
(smooth, not sizzling) and top speed of
the 3.5-liter, automatic~-transmission
European version I drove is essentially
the same as that of the U.S. model—even
though the latter will have a larger, 4.5-
liter V8. The power from the extra liter
is drained off running (you know what)
emission controls. A little less fuel
economy perhaps, but performance has
not been compromised.

And without compromising safety, the
pagoda-roofed 350SL is also available in
soft top without roll bar. That's possible
since the windshield pillars do the sup-
port job in a rollover! Their cross-sec-
tional shape was determined by plugging
into the computer all possible stresses on
the members. The result is a strong pillar,

SPECIFICATIONS:
MERCEDES-BENZ 4.5 3505L
DIMENSIONS AND CAPACITIES:

Wheelbase: 96.9 in. Track #/r: 57.2/56.7 in.
Length: 172.1 in. Weight: 3400 Ibs.

Width: 70.5 in. Fuel cap.: 24 gal.
Height: 51.2 in. Trunk cap.: 8.9 cu. ft.
ENGINE

Type: Water-cooled $0° V8, single-overhead-com
Displacement: 4500 cc (276 cw. in.)

Horsepower: 230

Carburetion: Besch electronic fuel injection
TRAMNSMISSION

Three-speed automatic, lorque converter

SUSPENSION AMND STEERING

Front: Unequal length A-arms, coil springs, tube shocks,
antisway bar

Rear: Semitrailing arms, coil springs, tube shocks,
antisway bar

Steering type: Power-assist recirculating ball

BRAKES AND TIRES

Brrl&o type: Power-assist discs, front ventilated, rear
sali

Tire size and type: 14-in. rodials

“’ . b o - .i'r._#..

TRUNK SIZE is large, benefits from fuel tank being
moved forward over rear axle out of harm's way

I

L . - -*- L i - S

T e

o ]

#\\n\ .

WINDSHIELD PILLAR, designed to lead water up and
over, is strong enough for protection in rollover

POPULAR MECHANICS




Meet the newest member of Crosman’s family of fine fun guns:
the Pell-Clip Repeater, Model 622,

The first CO> Pellgun® to feature a slip-in, slip-out rotating clip that
holds six .22 cal. Super Pells®.

Great for target shooting or just plinking. You load up a pocketful of clips,
and then as you emply one, you remove it and slip in a fresh one.

With a Crosman Pell-Clip Repeater, you can enjoy the fun of year 'round
shooting. In your back yard, basement, garage or game room. Take it
along camping, fishing, hiking, hunting, boating. Just about anywhere.
Any time. Shooting the Pell-Clip Repeater is a healthy and relaxing sport for
everyone in the family.

It's quiet and odorless, with no smoke or recoil, Yet it has the heft and feel of a
high-priced sporting rifle.

You can pick up a new Crosman Pell-Clip Repeater (and a pocketful of extra
clips) at your sporting goods dealer. (Scope optional.)

So slip in and see it today. Gmf ot

Send for free booklet,"Morg Shogling Fyn. Grgsman Arms Co.,Inc., Dept. PM101, Fairport, N.Y.14450. In Canada. Crosman Arms (CanadajLid., Dunnville. Ont.
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Sharpen All These

For Cash Income

in your sparetime with a

Foley Saw Filer

You can sharpen combina-
tion (rip and crosscut) cir-
cular saws, hand saws,
band saws, crosscut circu-
lar saws—and do a perfect
job every tine without
experience or special train-
ing. The precision Foley
Filer does it for you auto-
matically ! A complete
repair shop in one machine!
Set up in basement or
ﬁarage. work your own
ours in your own way and
earn big sparetime profits.

Earn {3 to {6 Extra An Hour

You can make up to $3 or 36 an hour—3520 to $30
a week in your spare time as a starter. “My spare time
saw filing business has made me $952 these first ten
months,” says R. T. Chapman.
FREE BOOKLET 2aS ottt it
l--------------
OLEY MFG. CO.

] 1016-1Foley Bidg., Minneapolis, Minn. 55418
Send me free book *MONEY MAKING FACTS™
I and Time Payment Plan.
l Hame
Address
City. State Zip Code

's2

3505L ENGINE is o 276-cu.-in. VB, takes unleaded

fuel. Automatic transmission ond air are standard

thin enough not to block visibility, raked
back at a smart angle, and having a built-
in trough that carries rain and road dirt
up and over and keeps it off the side
windows.

Aerodynamics is also a factor in de-
sign of the “corrugated” sheet metal along
the lower body sides and similar, slotted
taillamp lenses: It minimizes accumula-
tion of road dirt which, in the case of the
taillamps, decreases their nighttime visi-
bility.

Safety inside the car includes defog-
ging of all windows; side-view mirror
(breakaway type) adjustable from inside
the car (of course, Mercedes isn't the
only manufacturer to offer this seem-
ingly petty but terrific safety and con-
venience item); and seat belts (on in-
ertia reels) attached to the hand-sewn
leather bucket-seat frames so they al-
ways fit without fuss. There's much more
to the 350SL story and the pictures and
captions only tell some of it.

Quite a car. Quite a price! It's too
bad that most of us, shopping for more
commonplace machines, will have to
compromise! * % %

SIDE-SLIDING LOCK on glove box prevents door from
opening under frontal impact. Glove box light can
be removed and used as o flashlight. It's trickle
| charged through the electrical system when replaced

POPULAR MECHANICS



CHANNELLOCK

Gives You More In Hand Tools Including

TOUGHNESS

That Stands Up
To Tough Jobs
Year After Year

You'll take pride—as do we—in the beautiful
finish and fine craftmanship of your
CHANNELLOCK tools. But even more, you'll
like their durability, their toughness in

hard service year after year. The skilled
forging of beautiful, tough, hard working hand
tools has been our only business at
CHANNELLOCK since 1886. Best of all, you pay
no premium price for CHANNELLOCK quality.
LIKE TO SEE THE ENTIRE LINE?

Send for our catalog . . . yours for the asking.

&
MEADVILLE, PA. 16335
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NEW home training in

COMPUTER
PROGRAMMING

Get on-computer experience
as you learn in spare time

Gain practical, working
experience in program-
ming the language of
Jjthe computer
-/ (COBOL), as you train
at home with new NRI
i course in Basic Data
2 Processing and Com-
puter Programming. All materials needed in-
cluded: flowchart worksheets, charting template,
IBM punchcards, printer spacing charts, coding
forms, data sheets. Your programs actually proc-
essed into IBM 360 and "debu{gged by you. You
train in the NRI tradition o quality —
education, at surprisingly low cost. ]
Write NOW for FREE CK'FAIDG. No
obligation. No salesman will call. NRI
COMPUTER TRAINING, Washington,
D.C. 20016.

—— e —— — — — — — — —

NRI COMPUTER TRAINING
3939 Wisconsin Ave., N.W.
Washington, D.C. 20016

Please send me your new Computer Program- I

gso-101 |

| ming Catalog. No salesman will call.

| Mame Age__ |

| Address |
City State Zip. |

c*t .1__“._. ;__ﬂ!_ -;._..M

"The Ielsure home
you've always

dreamed of building.

{(But thought you couldn't afford.)

Lindal Cedar Homes. They come as simple or as
sophisticated as you want to get; over 70 beautiful
and flexible designs with one thing in common.
Only the very finest Canadian Cedar is used. Each
piece carefully part-numbered and cut to exacting
standards and shipped to you at costs tailored to
meet competition anywhere. All the information
you need, including photographs of actual homes
is in Lindal's full-color 36-page Plan Book. Send
$1 for yours and you may find you can afford that
leisure home you've always dreamed of building.

! LINDAL CEDAR HOMES, Dept PM710 :
* 1BB0O1 Pacific Hwy. 5., Seattie, Wash_ 98188 H
* Enclosed is $1 for my Lindal Cedar Homes Plan Book. §
E \ — Mame E
: A= Address :
: :
- == City State -
E Zip Phone E
E Lindal is represented throughout the worid. E
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YOU HAVE
FOUND IT.

WD-40 the
original
multi-purpose
spray that makes
anything that works
—work better.

It will lubricate all mov-
ing parts...sliding doors,
drawers and locks.

It will penetrate to free rust “fro-
zen" or corroded bolts or sticky
mechanisms.

It will protect metal from rust and corro-
sion and provide fine |lubrication.

It will dry out motors, electrical systems wir-
ing and breaker points.

MAKES LIGHT OILS OBSOLETE
for a SAMPLE and free brochure
send 25¢ in coin to
WD-4940 COMPANY
5390 Napa St., San Diegu CA 92110

NEW 1972

WELDER

S WELDING HEATS

110 VOLTS

.2

Plugs in any ardinary 110 velt cutlet, Buy direct from the factory and save $5.
Complete — nothing else to buy. |ncludes *heavy duty cables * electrode holders
“ground clamp "extra welding rods *full tace mask. Heavy duty — 5 heats for
welding, soldering, cutting and heating. Easy to operate; step-by-5tep instructions
included. ideal for the home handyman or craftsman — pays for itself repairing
cars, trailers, lawn equipment, boats, etc.

10-DAY MONEY BACK GUARANTEE. Send only 52 and pay postman 517.95

plus postage when delivered, or send 519,95 for prompt postpaid shipment.
Return within 10 days for refund it not completely satisfied. Orders filled
promptly — check or money order. LIFETIME GUARANTEE.

MINI 5 ARC WELDER Department A, 2‘535 Ihrl Ef.rm I'Ill.mln. Tenas 77002

MAIL ORDER

FULL-COLOR CATALOG BUSINESS

I |

I |

| I

I |

| |
At last—a ready-made MAIL ORDER BUSINESS for

| you, with 98% of the work eliminated! GIFTIME I

| gives you a gorgeous full-color eatalog imprinted with I
your name and address, Ewvery item is DROP-

| SHIPPED direet to your customer from GIFTIME's I
own warehouse. Every item is popularly priced for

l maximum sales—and reprodueed in thrilling COLOR I
in one of the finest mail order catalogs #ver seen!

[ Sensational Bonus Plan stimulates order. Lists avail- l
able. Send NOW for FREE sample Catalog and details

| of how you ean be in the fascinating mail order busi- |

| ness DWVERNIGHT. 1

| |

I I

I

GIFTIME, Dept. PM-10
919 WALNUT ST.. PHILADELPHIA, PA. 19107
Phone: (215) 923-1945
1

— e e s s e e w——
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in a series of
Browning
Hunting Tips

.. '._.:Il{"i
_-;.Mﬂll'ﬁ

Cogwyright B Browning Anms. Company 1971

OCTOBER 1971

Give decoy-shy ducks
something to crow about!

Ducks can become extremely wary and decoy-shy

after they've been shot at a few times. They'll

take a long, hard look at any decoy set-up that looks

the least bit suspicious. But if you place a few

crow decoys in a nearby tree or bush, ducks
seem to be reassured and drop in with less

7 hesitation.

And there’ll be no hesitation on your part if
you're shooting a dependable, sure-handling
shotgun like the Browning Automatic-5.
For an Auto-5 is crafted to take the tough
punishment of duck hunting .
day-in and day-out...for your
lifetime. About all you ever
have to do to keep it going
is to load it.

But ageless dependability is only one reason why
it's America’s waterfowling favorite. Features like its
either-handed Speed Loading gets you reloaded
faster than any other shotgun. A Magazine Cut-Off
allows you to quickly switch shells in the chamber,
such as a goose load for a duck load, without dis-
turbing the shells in the magazine. And with easily
interchangeable extra barrels an Auto-5 gives you the
versatility to hunt everything from doves to deer.
Models are available for hunting and skeet as well
as the Buck Special with rifle sights in 12, 16,

and 20 gauge, plus 12 and 20 gauge 3" Magnums.
All popular chokes and barrel lengths from $216.50.
Extra barrels with matted or ventilated ribs

from $75.75.

America’s Finest Sports Equipment
If you're a stickler for the finest...right down to
the stitching in your boots, try Browning hunting
clothes and boots. A broad assortment to choose
from for the entire family.
WRITE FOR NEW FREE 84-PAGE FULL COLOR CATALOG

Browning Arms Co., Dept. 387, P.O. Box 500, Morgan, Utah 84050
In Canada: Browning Arms Company of Canada, Ltd. Please Zgp Your Ml
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OXYACETYLENE liquid plastic

Victor oxyacetylene welding eguipment is the best New POIy-acrY|‘

in the world,. We have token selected components

ond put them together in o complete kit. Advanced car & Mel'ﬂl lnlsh
engineering hos produced a lighter, easier lo use
and in general more capable unil than ever before.
Capable of welding over 4" of metal or culting
37 steel.

This kit is unsurpassed in quality, or ability. It is
the best available.

Super brilliant—wonder finish now
availoble from Sov-Cole labs.—
after 10 years of research—
specialists in the worlds finest
marine and auto finishes.
This new poly-acrylic is o
contender for the worlds
" ““most expensive’’ finish.
Ideal for all cars, trucks,
buses, trailers, dune
buggies, aircraft and water-
croft, Fantastic gloss, hiding
power, corrosion & rust resist-
= ance—retains its beouty in arctic
CALDWELL INDUSTRIES cold or tropics. Simple to apply.

Box 170 Luling, Texos 78648 Available by mail order only. $6.50 qt, & $22 per
Toe many people just collect cotalogs, so we must gallon prepaid. Order in white, black, bronze,
charge $1.00 for a bundle of information about red, light green, light blue. Send check or
how to weld and cut, and our equipment. money order or authorize C.0O.D. Also free

Welding & Cutting Kit $109.00 literature and color cord available on request,
o sacsd Send for complete information:

Sav-Cote Chemical Labs., Inc.

Motor Car division

P.O. Box 770-PM, Lokewood, N.1. 08701

| Don’t change
your address
without notifying us!

T To insure uninterrupteq f::ervice on your

{ build o hllocmhw:l fix R watch or  weld : | Popular Mechanics subscription, please notify

: steel? s listed low can tell you. H

| The best buy it the 2 bucks for the CRAMS. us at least six weeks before you move.

: MHINSHIP ; CATAI.E;G It hah:-_ hli’a poges of 1. Attach your address label from a recent issue in

; tools, projects, ond books which we guarantee the space provided below ... (If label not available, be

: you've never seen before. sure to give us your old address, including Zip Code)
2. Print your name and new address below (be sure
to include yvour Zip Code).

e R e

: 1971 Croftsmanship Cotaleg E 2.00
: : lathe Information Pockage ... 1.00
i Building o Steom Engine from l:sshngs [1 51.00
: Secrets of Ships in Bottles.. L1 175
: Model Stat. & Marine Steom Engines.. [ ] 4.50
: Manual of Model Steam Locomotive

Luling, Texas 786 “

f CONBITUEIION oo i i M 7.50

: Simple Model Locomotive Buuuldmg ........ ] 9.00 ©

: Beginner's Guide to the Lathe e ], 150 _.:

: Milling in the Lathe . el ] 200

: Using the Small bl e n 2o §

i lathe Accessories ... 1 1.50 @

: Lathe and Shoping Machine Tools.......[T1 1.50

s hothe Wk o [1 4.50

: Gear Wheels and Gear Cutting r1 1.50 &

iHeor Treomwment of Metals............. O 300 g :

iThe Art of Blocksmithing. . r 10.00 »=

: Soldering & Brozing ... M 200 5 : Mail entire notice to: Subscription Service Dept.
:Gas and A.C. Arc thdmg ‘and Cuﬂ-ng M 45 o : Box Mo. 646
!Oxyocetylene Welding ... M 450 £ : Mew York, N.Y. 10019
:Bosic Arc Welding ... . L1 4.50

: Foundrywork for the Amateur.........[] 2.00 = 2l Mame

.Vﬂl‘lefnmuhng ond Founding ... Mn 400 ; a Please Print
iTeach Yourself Horology ..., M 3.00 w W

:The Waich Repairer’s Manual .. %95 89 = 5 New Address

‘Elod:ltl. ond Wotches ... ... A1 1000 € ﬂ

WQIdmg Cutting & Heating Gurd! ........ 0O (oo W Z : City

L LT TR seessessaseas aas Zip

State Code
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YOU GET ALL THIS with new NRI Master Automotive
Technician home training. Included is the NRI Achievement
Kit we send you the day you enroll . . . ten outstanding

Eits of antomotive testing and repair equipment, plus
educator-acclaimed NRI “bite-sized” texts — all yours

to keep and use for years to come.

NRI announces a dramatic new way
to learn Automotive Repair at home

Top auto experts praise NRI's
new training plans

After more than two years of preparation, NRI has made
available two new home training programs in Automotive
Servicing and Repair, acclaimed by ex-
perts as “amazingly complete” and “up
with the times.” NRI asked two of Amer-
ica's foremost automotive experts to
critigue its new program. William H. G.
France, president of NASCAR and the
International Speedway Corp., reported,
“The new NRI courses for
mechanica are amazingly
complete and seem to cover all major as-
pects of today's sophisticated cars. If
you're at all interested in automotive
training, I suggest you investigate NRI.”
Car-tester/writer Tom MeCahill was
equally enthusiastic. “I've been around
cars since bathtub gin, and I've never
seen home training for mechanics as great as this.”

Professional equipment
included at no extra cost

NRI gives you the choice of Master Automotive Techni-
cian training or a shorter Automotive Tune-Up and
Electrical Systems course for the man seeking greater
understanding of basic car repair. The Master course
covers every major aspect of auto repair, from changing
spark plugs to operating your own garage Or car-care
center. You not only learn the how and why with NRI's
proved-in-use “bite-sized” texts, but you also get pro-
fessional training equipment you need to actually do the
work on your own or other cars as you move along in
your home training. Equipment you get — at no extra
cost — includes your own ignition-analyzer scope, as well
as a dwell-tachometer, timing light, complete set of tools,
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volt-amp tester and assorted gauges. You get ten kits in
the Master Automotive Technician course, eight with
the shorter Automotive Tune-Up and Electrical Systems
Training program.

The professional tools and equipment you get from NRI
are yours to keep and use in the years to come, as ydu
build a top-pay career as a Master Mechanic, or earn §5
to $7 an hour in spare time, or simply save money by
repairing your own cars at home,

Train with the leader

The same pioneering home training methods and innova-
tions which have made NRI the leader in other career
training fields are now offered to ambitious men who
want to turn their interest in cars into a solid, well-
paying career. Take a tip from Tom MeCahill and Bill
France and train at home with the leader. Rush coupon
now for free NRI Automotive Catalog. NRI AUTOMO-
T!]‘;TE EI‘V!EIGN. Washington, D.C, 20016. No saleaman
will call.

In Canada write: NRI Canada. 330 Progress Ave., Scarborough, Ont.

—

r------------—--- - _l'l-- -1

' Rush coupon !
- for FREE catalog H
: L] AUTOMOTIVE DIVISION ' :
3939 Wisconsin Avenue. N.W.,

: Washington, D.C. 20016 946-101 :
I Piease send me your new Automotive Catalog. | understand there [ ]
1 Is no obligation. No salesman will call. l
i | am interested in [] Master Course [J Tune-Up Course. [ |
1 i
i Nama Age =
i Address

] 1
B city State Zip. 1
| ACCREDITED MEMBER NATIONAL HOME STUDY counci.  §
t----------------------‘
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EARN
HIGH
WAGES

as a HEAVY
EQUIPMENT
OPERATOR

Train your way te high pay in the booming consiruction
industry! Learn the skills you need to qualify, by actual field
training on machines liks tha ones used by the indusiry. Huge
training grounds in Morth Carelina. a million dellars warth
of school-ownad diessl- :xinbd machines, experienced in-
structors, full 220-hour and 440-hour courses. MNational. tha
original school of heovy equipment operation, is o recog-
nized |eader. Member Americon Rood Builders Assn., Ser-
vices ond Supply Division. Associate Member A.G.C. Full-
time Job Advisory ond Counseling Director on staff. Accredited
for VA benefits. For men ages 17 and wp. Train Now-Pay Later
plan . . . other payment plons alse available. Write TODAY
for FREE cotalog and F!EE copy of school newspoper report-
ing news of Matienal School graduates, Accredited member
MNational Association of Trode and Technical Schools.
: MATIOMAL SCHOOL

OF HEAVY EQUIPMENT OPERATION, Dept. D-55

P. 0. Box 8529, Moores Chapel Road, Charlotte, . C. 28201 |

: Please zend me FREE illustrated school cataleg and com- |
I plete information. | understand there's no obligation. [
| Name AR I
I Address Phane I
: City State ZipCode ____ :

i — — ———— — ————————— -

—New! 3-D Sight Magnifiers -

ENLARGES CLOSE WORK 755
SMALL PRINT! ey

WORTH MUCH MORE!

Bee clearer. work flaster,
more accurately with less
eye sirain. less fatigue
and tension with HEAD
BAND MAGNIFIER.
Wear like glasses, they'll
magnify about 3x and
leave hands free o work.
Froduces 3 3-dimensional efMect, where cach detall
appears to siand out. FOR CLOSE WORK, REPAIRS,
SEWING. HOBBIES,. eic. Biurdy, lightwelght, ad-
justs to all slzes. With or without glasses. Powerful
prismatic polished lenses. Only $1.28 + 50c for Post.
and Hdlg. PPD. (2 for $3.50. 3 for $5.00) WORTH
MUCH MORE! MONEY BACK GUARANTEE.

Mu Find Prod., Dept. HB7S55, Bex 208, Church, M.Y.C. 10008

LOWEST BELOW Wholesale

Start Your Own Mailorder
& Wholesale Business
tacular PROFITS

Prices

Perm.Match . ............

2 Cell Flashlight .......... 224 &2
Elect.Sciszors .. ..........

stock
on hand. lmmedi-
ate delivery. Extra
discounts for gquan-
tity. Extra discounts
for 15t order. Write
for free book and
ordering instruc-

tons. whlu Marchandiss Corp. Dept. S-2010
[ BREE520% 2§33 Kayeenturst Ave.. von Nuys, Cailt, 31406
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Burglar/Fire Alarm . .......
Elect. Percolator . ... ..... 1.90 sa
WatchBands . ............ 1l ea
Hundreds of Additional | tems

Phone 704/392-1359 ; '

JUST BRUSH ON A
r?.ﬁ::ﬂ HAND
""" RUBBED
= FINISH

Qil_’hﬂ“ Finis
— Just BRUSH HEIRLOOM

on interior woodwork, paneling, furniture, and
antiques to obtain a rich hand rubbed finish—
without the labor and expense of hand rubbing.
Heirloom finishing method lets you match or
create the color and sheen you desire. Heirloom
antiguing kits come in a single package for most
jobs. For larger areas, Heirloom products are
available up to gallon containers. Your local
McCloskey dealer has sample boards and know-
how for details. He's easy to find. He is the
largest and best paint dealer in town. Ask him.
Write for 32-page “Wood Finish-
ing Tips" full color book written
by experts. Tells how to obtain a

professional finish on all kinds of
natural wood. Send 25¢ in coin.

McCLOSKEY VARNISH CO.

Dept. M, 7600 State Road, Philadelphia, Pa. 19136
Dept. M, 5501 E. Slauson Ave., Los Angeles, Cal. 90022

USE ZIP CODES WHEN

ANSWERING ADS
BESTLOW cosT":»Y WELDER
MONEY CAN BUY $18.95 -osvuo

READY TO USE
NO MORE T0 BUY

GET- Welder in rugged
melal  cabmet, heavy
duty cables and ground
clamp, full face helmet
adjustable  torch  and
fod holder, simplified
weldng manual and

FREE nos"

Instant arc welding
rods. braning rods, i
carbons, solder & flyx

Weld, broze, solder, cut almost anything of metal including
oluminum. Use regular V&'' rods, Y4'" carbons. Operates on
ordinary home 110V outlet, J0A fuse. Make or repair cars,
boats, toys, furniture, bicycles, farm ond garden equipment.
Adjustible carbon orc torch to easily regulote heat up to
11,000° for light or heavier welding without changing heals
or cobles. HUNDREDS OF THOUSANDS SOLD IN &' YEARS.
PRCOF YOU CAN'T BUY A BETTER WELDER FOR LESS.
LIFETIME GUARANTEE. If ever inoperative, return prepaid,
we will repair and reship without charge. FREE TRIAL, If
not completely satisfied, return in 10 days and we will
refund purchase price. SEND ONLY $2.00, pay 316.95 plus
C.0.D. ond delivery charges or send $18.95 for repaid
shipment in Continental U.5.A. IIl. res. add 5% soles tox.
FOUR-WAY WELDER CO., 1810 Federa! 5t., Dept.PM101,Chicage, Il. 60618
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PROFIT FOR JUST ONE EASY-TO-DO
JOB OF INTERIOR CUSTOMIZING

GROWING — BI0 BOODW ET] Veu i’y truoe — PEOVEN — that 'I'DU '|W|:-ln hnh uF I:ll-‘l‘l
a0 B in the 5":-".!#1!!& ﬂ(}l’l'l.ll.L[ auin upholy business! s e

lhhl-ﬂm BiG PAYING occupation of AUTO UPHOLSTLRING & I’!HIC-LE Ill'llllﬂvl I:I.ISTIDH!II
Laars AT HOME — start e;rnngdvm‘ Foul Spane it — while pou e learmeng! Depl Tl

present income while you hkesp your prEsent job, Them you can siart a fulk-bme BSG -‘Rﬂll'l'ntl..[
business of your cem — lram your hoame. EAGAER. oF youl own AROp in your area. Werk 'Il"ll'l' and
when you wEnL Your oem Baurs N slach perisds. Mo layoffs. BIG DEMAND all year “round Be your
onn bogs ... of pet 8 HIGH PAYING job for domecns slise! Thers are jbi Svidlable every-
whers, in cities. fowes, amall or beege. ANYPLACE you ste sutts on the road!

HIW CARICRES FOR MEN & WOMEN! Thers are ower |04 000,000 sulomobiles mnow SA adone,
not nchadeng the hundreds of thowusands of mecreationsl vehscles. MOW, you Cen E-l|'5“ |N o fhes
huapge marke! thal nesds gualfeed superti in IH'TEH‘IM CUSTOMIZING & AUTD UPHOLSTERIMG. bdeal
for mes or womes of a2l ages. & greal -11 for COUPLES i feam wp B dtr wnad share on g PROFIT-
ABLE habby or bussness! You e Eu sp-by-step by PROFESSIONALS — the TRIED and PROVEM
way! You are gven the DPPORTUNITY t: sChieve success — in @ few shord monifsl

SAVE ON YOUR DWN AUTD CUSTOMITING] You can stan lpgrming on your gem cer, or & friemd™y thet
Aeedy custormising. o you wish, ND |_|I.I|'r to the fine g“..um ook you well achirve — .8 your very
Eurst few lessons. A wonderful ‘1' L ewery oy, Frpnds, and stguiaAtancei.
Four newly scoguired CRAFTSMAKSHIP Use the car a1 8 F'I ECE o get ordern ke fimn &l
wiho WILL WANT YOU fo make fhesr vehicles ook beadifull You're on your way 18 & MDD BOMNANTAL

BiG TRAINING KITS & TOOLS FURMISHED! EVERTTHING you need
fo skart. ALL fools of The irede are Ternahed. You will brarn how o
EEFERATLY cusbomire and wpholster ALL CARS both cusiom and
fangard, LS snd Foreign cars. duns Daggees. cempern, Irsdsrn.
tube homes. boats. planes. ofbes recreatsonal wehicles s kgt

1 reguler vesth. comeeribln. Landsy Topi. headiewry, sulo glasa,

Fom sdrety. -qn-;--nrv.'E gipmond tefting. tock & roll chasnel bechs,
slested seaty WIORED

-----—------
,ﬁ% MaiL
1 INSTITUTE TODAYI l

Box E4CD Drage. Cakl. 57683

RUSH — Complete |u.5ltl PLAN and BIG coddr Sigirated
Baoklet Data, Guste on “Mow o Make BIG MOMEY o the

AU s AP
FROYED BY
THE CALIFOR.
MNiA EUPFERIN
TENDENT OF

Don’t e without one of the MOST PUBLIC IN-

PROFITABLE bussnesses i the awtn STLCTION AND Aty Upholstering & Viehsche Interice
fieid! Even & cormer of your station or gar- 15 AUTHORIZED Aeed " 1 esdersbood thet | am ender WO ﬂﬂllfﬁlﬂh &t
age wi | et you staried, or wr\-pum your presen! To ISEUE A DI sy bk, and no salepman will sver e or phone. [verny-
ncome. Mo matter whene you ane Inr..u-d ¥oul EAR BarA PLOMA IHAUTO theng well De done by o I
adaifiannl monsy wih & sucosssful AUTO UPHOLSTER. O ntoore Masme
I & VEHICLE INTERIOR CUSTOMIZING shep — withoys UPHOLETE = =
any additional rent GwarhaRd &t oppraling srperae. B gy 3 x U L Dacorsirs & Addrri l
FHATUBAL® cloan, dignified sddilion 1o rour present oper- g ai - P 0 =
on, Gl in 6n the auto upholstery boom, clsling erantimg State Authorsed DIFLE 12 b et City Staze e
CAMEEFE. .nl- %, duans buggies, mobie homes, other E ™ z ' = ix :
recrestional veiches Aulo Upbolitery Institite, S0 04 range, Calit L1 L i & 7 1 3 1@ 1 1}

Makes Over $60 EXTRA a Week In
His Own Sharpening Shop

“My Belsaw Sharp-All : :

made me an extra $3,500 last year. Now | am going full time.

our own boss. Bk
its great ey DAVID SWANSON — Utica, Michigan

Let Belsaw prove
YOU can do it, too! On our

30-DAY FREE TRIAL OFFER

JUIH“EI-;‘EE?E“&:AE%;-ALL You risk nothing by accepting SEND FOR

Av>,  this offer to see how easily FREE FACTS!

“I average $5.00 an hour part
time and business gets better
all the time."

Robert Barrets, Jr.

W, Springfield, Mass.

"My Sharp-All shop is now

averaging me $300.00 a month.”

Roy Jennings
Sandwich, Ii!'lﬂou

you can turn your spare time Our

: . . : Free Book tells
into big Cash Profits with your .
own E?omplete Sharpening how to start a profit-

Shop. No selling . . . no pre- able, lifetime home
vious experience needed. Our sharpening business,
famous Sharp-All and show- how we help you grow,
how instruction set you up to how we'll finance you.

ke $200, $500, $700
m:n?h CASH sharpening Sawsa, BELSAW SHARP-ALL CO.

Knives, Scissors, Lawnmowers, 7127 Fi",d Bldg.
*Think the world of my Sharp- Shop and Garden Tools . . . Kansas City, Mo. 64111
All. Am grossing $4,000 a year all cutting edges. RUSH COUPON TODAYI

e o . . " .
Oon a part-time e i / No Obligation . .. No Salesman Will Call

\C

E. Syracuse, New York BELSAW SHARP-ALL CO. 7127 Field Bidg., Kansas City, Mo. 64111 |

T # - & "I [T i H L1
There's excellent profit in Send details of FREE TRIAL OFFER and Free Book “‘Lifetime urity

sharpening . . . we now do

about $600.00 a month.”
Ed Kisler, Jr.
Sarasota, Florida
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 MEN! Train at Home for a
BIE INCOME CAREER in

GGIJIJHTINE

This Fully Automalic
Adding Machine GIVEN TO YOU!

Train now at home in spare time for 1000s
high pay prestige positions open to
Accountants. Or, open your own account-

Ing practice. As an Accountant you'll do
important work—and get important pay!
Accountants move up fast in business . . . more
carporation presidents got their
start in Accounting than in any
other field. As an Accountant
your'll be an “insider” on

your company’s management
team . . . the confidential
data vou develop will be essen-
tial to making corporate decisions
and handling daily affairs.

BIG DEMAND FOR TRAINED PEOPLE!

Demand for Accountants far exceeds supply as 5 million
U.S. firms need financial statements, bookkeeping ser-
vices to operate. Our exclusive “Computer Age" Ac-
counting Course is the only home-study plan that shows
&7, you step-by-step how to take advantage of

“ computers to simplify work . .. to make

£ your financial data more complete...to
¥ make you more valuable to company man-
agement. Whatever your previous experi-
ence or education — we show you how!

Mail Coupon for FREE
“ACCOUNTING CAREER KIT"

...including 20-Page CAREER FACT

BOOK, “Your Future in Accounting™

4 — ALL FREE! No salesman will call,
Accredited Member, Mational Home Study Council

-

h N

L 1+ 1T s e 0 0 f F 0 R YT T O T 0T R OO0 0 00T 00 0 |
rH{IHTH AMERICAN SCHOOL OF ACCOUNTING, Dept. 14174 j}
§ 4500 Campus Dr., Newport Beach, CA 92663 l
: Rush FREE “Accounting Career Kit."' Mo salesman will call, .x
| N
B MNAME S T AGE |
: :
H ADDRESS =
1

and SAVE HUNDREDS
Use AS A—

® Garden House

& Workshop

* Garage

# Bath House

= Pony Barn

# Cabin

® Studio

Giant 9 x 14" x 9'6" high multi-
purpose barn with authentic pin
and strap swing deors and stor-
age loft above—Can easily be moved and converted into a
“Cabin in the Woods''. Blueprint and Material List prepared
by builder includes simplified erection, instruction. Send

50 to
HOFFMAN BUILDERS L :mrhlﬂ.%ua
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| during the summer.

NEWS BRIEFS

Saga of PM’s submarlne

Built in Florida by Kent Markham (top
photo) PM’'s Two-Man Sub (cover story, June
PM) traveled by Red Ball van to New York
where it appeared on the David Frost Show
Shortly afterwards, PM
donated the craft to Windward Oceanogra-
phy Institute, Rowayton, Conn., where it's
now exploring Long Island Sound.

Homemade hydraulic hfter

The 27-inch rise from sidewalk to porch
was too much for Herbert Lincoln of Lom-
bard, Ill., to manually raise his wife and wheel-
chair. He hit upon the bright idea of burying
a hydraulic cylinder and using it to activate
a piston. Now he simply stands to one side
and operates the controls to lift his wife.

POPULAR MECHANICS



Karen’s Franklin runs. Beautifully.

Two years ago, Karen
Doane sawa 1932
Franklin. She loved it.
But the car was sold
before she could raise the
money to buy it.

Last year, Karen found
another 1932 Franklin.

She bought it for $1,000.

She drives it to school.
And she redecorated the
Interior.

Happily, she found a
mechanic, Guy Roese,
who knows all about
Franklins.

And he put in
Champion Spark Plugs.

And the car runs
beautifully.

CHAMPIONl

Toledo, Ohio 43601

20 million people have switched to Champion Spark Plugs.
This has been one of them.



How to get Rich

Working a few hours a day
right from your own home!

Beginﬁ;s Get Cash by Ma'

When Bob Carter of Newark, N.J.
ran a small mail order ad in
House Beautiful magazine he and
l'n; wife started on a shoestring.
His ad cost $30. By the end of his
first year in mail order he took in
over $100,000!

Another beginner—a lawver
from the mid-west, sold a mail
order item to fishermen. Specialty
Salesman magazine reveals. “he
made 570,000 the first
months!™

Have wvou ever thought of op-
erating a little mail order busi-
ness of your own? Something vou
could start on a shoestring right
from home in your spare time,
It's a fabulous business!

There is no other business
where vou can make a fortune so
fast. Come up with_a ‘hot’ new
item .. . and WHAM!

It strikes like a bolt of light-
ning!

Millions of people read vour ad
and suddenly, you are swamped
with eash orders from all over the
country . . . MORE MONEY in
60 days than you could earn in a

three

lifetime!
Like the Vermont dealer who

ran one ad in Sports Afield maga- |

zine, His ad pulled 22,000 orders
—over A HA MILLION DOL-
LARS IN CASH!

Yes, Mail Order is the fastest-
growing, most profitable business
in America! And now with the
population explosion . . . the huge
teenage market . . and more

people moving to the suburbs— |

we are on the verge of the BIG-
GEST BOOM in Mail Order his-

tory!
FREE

If you are sincerely interested in
starting a lucrative business of
vour own ACT NOW! e can
help you get rich in Mail Order
just as we've helped others. Mail
the coupon or send a postcard.
We'll send you a free book, cata-
log, ads and complete facts about
our offer. No salesman will eall.
No obligation. You don’t need
Erewuus experience but you must
e over 21. Write to:

MAIL ORDER ASSOCIATES, INC., DEPT. 87
MONTVALE, NEW JERSEY 07645

_—__—___-_ﬁI

MAIL ORDER ASSOCIATES, INC., DEPT. 87
Montvale, New Jersey 07645

Please rush complete details on your Mail Order Pro-
gram. | understand everything is free and there is ab- I
solutely no obligation, | am over 21.

RUSH

COUPDN FOR

FREE BOOK

Plus reprints ol Name

Mail Order Articles Address
City

State Zip_____ I
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PUBLICATIONS wonT“
WRITING FOR

BY CATHERINE BILSKI

FISHERMEN, no matter
what age or level of expe-
rience, will delight in the
handy guide entitled The
Lure of Fishing. It covers
such information as basic
accessories, locating fish,
proper fishing methods,
type of baits and there are
even cooking instructions.
Send 25 cents to cover
postage and handling to
Dick Goreham, Dept. PM,
Lazy Ike Corp., Fort
Dodge, Iowa 50501.

THE SECOND HOME is
the title of a new full-color
idea and planning booklet
featuring homes ranging
from wvacation retreats to
primary residences. Thirty
designs, several expansible,
are shown. The booklet
includes a Plan-Order
Form and price schedule,
It's available for 31 from
Western Wood Produets
Assn. Dept. 542-L, Yeon
Building, Portland, Ore.
97204,

IF YOU have questions re-
garding refrigeration and
airconditioning controls
and systems, you'll be in-
terested in the Refrigera-
tion and Air Conditioning
Service Handbook. It out-
lines basic systems and cir-
cuits and provides infor-
mation on the application,
checkout, service and re-
placement of controls. A
troubleshooting section
helps locate and service
problems. Available for $1
from Honeywell, Minneap-
olis, Minn. 55408.

ON YOUR NEWSSTAND
now is PM’s all-new 1972
edition of Better Ways to
Do It. Includes ideas galore
for sportsmen, homeown-
ers, car enthusiasts, elec-

tronic buffs and more. It
sells for $1. % % %
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Field & Stream
takes you to

A Mans Place

A great day like this in A Man's Place
is recalled to you by the easy taste
and the great outdoor aroma

of Field & Stream pipe tobacco.

A guahty product of Philip Moerrn U5 A;

OCTOBER 1971
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Biggest Selection

Anywhere

PICKUP COVERS
rom YINNEBAGO -

Everything from a 24" cover to an economy slide-
in camper. And models to fit most any size pickup.
That's the Winnebago Kape Pickup Cover story.

Constructed with famous Thermo-Panel= laminat-
ed material, every Kap Cover is fully insulated, with
a rich paneled interior. And we've a full line of rec-
reation and camping accessories . . . from boat racks
to bunks, stoves and ice retrlgeratnrs

More Winnebago Kap Covers are on the road than
any other make. Find out why.

Send today for FREE catalog on complete line of
COVERS and CAMPERS

Winnebago Industries, Inc.
Thermo-Panel Materials Division, Dept. PM
Box 152, Forest City, lowa 50436

MBI i i s s i "

Address .
City. i i O s s

[_ _ reach for N

the sl'cnn

Incolac J PRIME
| Primer- SEALE
| Sealer by S5k 448

DAP. Much

mare than just
| an ardinary

| primer. Seals off
tough stains such
as creosote. Primes
over "hot" plaster,

varnish and glossy ﬁxel'.

surfaces. Dries flat

white,

DAP Inc., Dayton, Ohio 45401/Subsidiary of Fibgpf. e
Also avaifable in Canada

“DAP

2 o

NEWS BRIEFS

Ceramic with great promise

A new transparent ceramic material devel-
oped at the Honeywell Ceramic Center may
have some unusual applications, according
to researchers. This one-inch-square, .005-
inch-thick chip could be the picture tube of
a tiny television set or a 2-million-bit com-
puter memory, they say.

Rolling stones

Every June, members of German moun-
tain-climbing clubs are employed by the
Highway Construction Dept. to test cliffs that
overhang highways for dangerous rocks. Any
that have been loosened by freezing and
thawing are removed, lessening the danger
for motorists.

POPULAR MECHANICS



The Matchless Marlin 336.
Machined forged steel. Micro-Groove
rifling. Lightning lever action. Real
American walnut. Only $115."

%

WO - P
\ = Vg

!

Add a solid top receiver,legendary side ejection, and While vou're there heft these other Highpowers: the

meticulous Marlin eraftsmanship and vou know why New 444 Sporter— trail model of the world’s most

this is America’s finest deer rifle. Fact is, there isn'ta powerful lever action rifle—only $145: and a Marlin

stronger traditional deer gun on the market. This hand- 1894 Carbine, great 10-shot Caliber 44 Magnum —
onlv $115.

some .30/30 (or .35) six-shot repeater comes drilled :
;Llu_[t;{pi:t_'{i Ig;r_\,:_-q__r] e mount. Also available as a Marlin Fireanms Ci TPy, /” ”-‘ .
North Haven, Conn. 06473, d ’” (
]
Prehired = Presigl

“Suggested retail price, slightly higher west of Roddes, scope not incloded.

straigl it-grip « arbine. At better -..pnr!jnl._{ goods stores,

ited] » Prefermed

[ R,




TALL or BIG MEN

Looking for

Action Wear
that Fits?

LOOK TO §
KING-SIZE g

Now you can wear heavy
duty, reinforced Action
Clothes and Footwear
specially  proportioned
for tall, big and stout
men anly. Imagine Action
Shirts, Jackets and Qut-
grwear with neck sizes
ts 22", bodies 4" long-
er, sleeves to 218'F;
Action Slacks and Jeans
with waists to 60",
higher rise, inseams to
42; Action Shoes and
Bools in sizes 10 to
16, widths AAA-EEE.

WRITE FOR FREE CATALOG

Please rush your new Full Color 144 page
FREE KING-S1ZE catalog of apparel and footl-
wear for tall and big men.

-

MNamea

Addrass
City

The KING-SIZE Co.

State Py o P

4511 KING-SIZE Bldg.
Brocklon, Mass.

MAXI-VAC™ the
HEAVY DUTY
INDOOR / OUTDOOR

VACUUM CLEANER
Develops 1 H.P.
Big 2%" Dia. Hose
5-Gal. Container
1 Yr. Guarantee

At this unbelievably low factory-direct price
averyone will want this man-size vac for the
big clean-up jobs—shop, patio, porch, fire-
place, gutters, car, garage, boat, store, plus
rugs and floors. Powerful suction or blow-
ing action. Wood chips. sawdust, leaves,
even small stones and nails end up in super-
strong polyethylene container — no bag to
empty. Includes 8" 3-wire cord, 6° hose, 6
utility nozzle, extra paper filters.
MONEY BACK GUARANTEE: If not completely satisfied with
ur Maxi-Vac after using it for 14 days return it to us for re-
und of full purchase price. In addition, we guarantee your Maxi-
Vac for 1 year against defects. UL listed.

MAXI-VAC MANUFACTURING CO. Dept. 1] mem===
P.0. Box 482, Palatine, 1ll. GDOGT i

Enclosed find my check (or M.0.) for $17.95 plus }
X $2.30 for shipping and handling for a total of o
$20.25 (Illinois residents please add $.90 sales tax)
*&‘c Name
1
1 Address
1
¥ City State Zip
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T Spray
LI F E iton...
® HOSE

IT OFF!

=4ENGINE-BRITE

‘ iy Turns grease to soap that
E?h-esdaw:ﬂ Cleans engines
ilges, decks,

w~ ENGINE concrete. B-O-P
1Y EANE “BRUSH-ON-PARTS"

CL SMALL PARTS CLEANER
Includes parts basket.
| At Hardware & Auto Stores

GUNK LABORATORIES, INC.
5829 W, 66TH, CHICAGO, ILL. 60638

RUSTED PARTS? REACH FOR

1.
Py rp W

e s
e, Wi o

| LOOSENS RUSTED MUTS, BOLTS AND
) 1 PARTS IN SECONDS!

L-S-C

LUBRICATES-STOPS CORROSION |
Removes moisture from electrical parts,

motors, distributors, spark plugs.
At Hardware & Auto Stores

Tumn onyourcolorW

. « « With a Winegard all channel antenna! See how
it pulls in color pictures strong and clear!

Winegard offers many models, including heavy-
duty Super Colortrons® — the compact, solid-state
SENSAR™—plus decorator-styled Color-Ceptor® in-

| door antennas!

Under our exclusive 2-year Replacement Policy,
if your antenna is damaged by weather, vandalism
or any cause within two years of purchase, Winegard
will replace it, direct from the factory, at just one-
half of the criginal retail price.

W

WINEGARD

TELEVISION SYSTEMS

Winegard Company—3000 Kirkwood Street—Burlington, lowa 52601
WRITE FOR LISTING OF WINEGARD DEALERS IN YOUR AREA

POPULAR MECHANICS



Earn More—

Enjoy Life—Be a...

LOCKSMITH

like Iam!

It's EASY Earning Up to $10 an Hour.
Train FAST at Home —Earn While Learning.

MNever before have money-making
opportunities been so big for quali-
fied Locksmiths. Mow lucrative regu-
lar lock and key business has multi-
plied a thousandfold as millions seek
greater protection against zooming
crime. Yet there's only one Lock-
smith for every 17,000 people!

LEARN THE QUICK AND EASY
BELSAW WAY

to take advantage of this tremen-
dous opportunity for year-round EX-
TRA INCOME in sparetime—or in a
fulltime, high-profit business of your
own...now and for THE REST OF
YOUR LIFE! All tools plus profes-
sional Key Machine given you with
course. These plus practice equip-
ment, plus easy illustrated lessons,
plus personalized help from expert
teachers, plus business-getting guid-

Belsaw Started Me
Making Money FAST
as a LOCKSMITH!

ance—enable you to make $5 to $10
an hour almost from the start! Hun-
dreds we've trained have done it. So
can YOU!

SEND FOR EXCITING FACTS
No Obligation

Discover what's in Locksmithing for
you with Belsaw training... how you
can depend on this urgently needed
skill for MORE INCOME, EASIER,
MORE ENJOYABLE LIVING now and
for retirement, Just fill in and send
the coupon below to receive full in-
formation by return mail., Do it
TODAY!

BELSAW INSTITUTE, 102T Field Bldg.
Kansas City, Missouri 64111
Accredited Member National Home

Study Council. Approved for
all Veteran Training.

FREE

SRR YR
Araacin o ¥ wNERER

. 2 ool

L
o " )

LY G 86

THIS PRO KEY MACHINE
YOURS TO KEEP —can alone
earn you $25 to $40 a week!

PLUS THESE TOOLS AND MA-
TERIALS—ALL YOURS AS PART
OF YOUR TRAINING!

MAIL THIS COUPON — NO SALESMAN WILL CALL

BELSAW INSTITUTE, 1027 Field Bldg.
Kansas City, Missouri 64111 I

Please send me free of cost or obligation your publication I

“I'm making over $300 a month in my
spare time with your training—the best
there is!" H. Rivas, Los Angeles, Calif.

“Keys to Your Future’ on how Belsaw can quickly train me [
to make money in Locksmithing and how all tools and Key
Machine are given me to keep. |

“| earned $500 while learning, My best ]

week was $125, Business gets better and Tellshow | Name -

better." V. Tizio, Brookiyn, N.Y. WE "ﬂ“i: | ’

“| cleared $110 last Saturday! I'm doing Lockemith. |~ 00TeSS— |

wonderful. Locksmithing is a great busi- Ing almost City State Zip |

ness,” R. W. Davis, St. Louis, Mo.  from the Check here if eligible If under 18 check here
tartt | [ for Veteran benetits: L forspecial bokier: ~_ |
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HOLIDAY
SHOPPING GUIDIE

DRILL PRESS VISE

*Self Centering

*3” capacity @
*Hardened Steel Jaws e~
«Precision Lead Screw

toods 35¢!

SCHLESINGERS FOR TOOLS LTD.

1020 East S4th Streel, Brooklyn, N.Y. 11234
TEL: (212) 241-7482

FGH' FUN & FHBF-
Fuscinating new
|i|r|u,|||4 Wk Iy imEster
crafigman . Harris
givez you the knowl-
vilge skilled watch-
miakers learn,
DVER 200 ILLUSTRA-
TIONS show how 1o install
handz. dials, rryzials, maln-
Erings, siems rebpiges ol
movemenis in modern cases
clean Hhmenieres. el
INﬁTHUCTIﬂHS COVER ove ry popular watcl
and clock, chimes. grandiathers .H:Ilh Wi, CVETY
day alarm and eleciric clocks, Handbook tells
your where ta buy paris . . where to send
“prerflow’” work for repairs at wholegale prices
ns business expands !
Friends gladly pay 35 te 3550 for restoring
cherighed timepleccs. Try the HANDEBOOK
OF WATCH AXD LAWK REI'AIRR. lush
only £LO5, plug 30¢ handling, on 10-day mon-
ev-hark guaranies, EMERSON BOOKS, Inc..
Dept. 501-T, 251 West 19 St
N. Y. lo0il.

New York,

COMPLETE SPEIAL INVESTIGATOR KIT
% BADGE + CARRYING CASE $275
gSPEtIIL 1. 0. CARD ONLY

rat time ewver alered! Professioonn] vpe de
il kit and case, Includes |u-l4.-—
-11-1!:11 rilver badge of exira heavy
privale and special Investi-

teelivie B
sional iy

il entic 1y .1_ Carrying case ANID
E = 5 « Dirder Now. Satls
Tactbon lllur anieed o :|11111(-|1 rfurnad Dnly
SL.TH plus Z5¢ 0 cover posl. & hapdline.
WESTBURY SALES CO., D. D. Dept. GK-35
P.0. Box 434, Westbury, N.Y. 11580

MIRACLE
FLASHLIGHT

OMLY 1" LONG—LIGHTS 50,000 TIMES!

[ ] I||'|I|m'|_ hearna ihal Il|.:h'|.~ over
¥ Limes! Powersd by 8 deluxe =il-
1 ireplaecable: that l=:=is
with gold saake style
Tdeal foor finding house or
5 1 = on the darkest nights.
AMANY uth:r ukes. You ean make S50,
B, BI50 o m |:.| alvowing Miracle
Lighi 16 friends. ne h!mr- peeople al
work. Sell hundreds |.1. only 1.0 each,
cost: 1 doxr. 55.40: 3 dox.
12 doz. S49.20 (2 samples
. 'l"ll a-l!n posisge. Lakeside €25

¥-1 G800 M.

pt. Campbell;
cﬂ-itlgﬂ 1il. 6064

Loeky.

the amazing hbird that never
sqopes drinking. Just pul 8 glass of wa-
i of him and wateh while he
=1y Feobes Biis Fpesd Al e
drinking away! e L

his hesnd (or hours. MAKE BIG
EY. show Liuwky o friends. peigh-
L=, (0 people in siores, offices, laverrs,
reslauranis, =ells like wildfire at £1.540
. Your low cost: 1 doz. S8 3
: 12 dox. 590.00 fhﬁl:iM
. rder foday!

EOE4S.

PERMANENT
MATCH

AMAZING

INVENTION
SELLS

LIKE MAD! %

5.000 times.

D
Campbell: l‘.‘hu:anu "1l

Pull this
L i CHRE,

| prestol —it s it Amames
| MAKE BIG FROFITS

hiis

low wholesale prices
X g &1 .00
C4Ia|n| Dl SI}D nthl:- fast sellers included

free! | mpany. Dept. PE-100
FLRD ‘-: \._ i'r 111, &

USE THIS 000
HANDY DANDY
STORAGE IDEA!

Handy Dandys are plastic caps that hoak
onte peghaard and held guarter-twist
lars, suech a5 uied for baby food. Sugges-
tions for FREE JARS in every package.
Nathing better for storing workshop sup-
plies. parts. small teals, kitchen and
howsehold items. hohby supplies. Sample
pack 10 for %1 = 36 Tor 53.350 = 72 for
$6.00 » 144 for 501).50. Caps only. Mo
jars. Postpaid U.S. A, Ne C.0.D.'s,

WICKLIFFE INDUSTRIES,

J

Box 286, PM-10, Wickliffe, Ohio 44092

QUICK EASY REPAIR OF VINYL FURNI-
TURE, CAR SEATS OR TOPS, BOOTS,
SHOES, BOAT SEATS, GOLF BAGS, SUIT-
CASES, PURSES ETC.

SEND Than Cash, Check or M.O.
"""'ss ]ih‘ phO% | Allow 2 weeks del.)

VINYL REPAIR SERVICE CO., INC.
P.0. Box 5726, Birmingham, Ala. 35209

100 STYLES FOR

WIDE
FEET

and HIGH INSTEPS
EE to EEEEE Only

Sizes 510 13

Men onaly. Cosval,
dress, work shoes
that really [it.
Tep qualily, pop-
ular prices. Money-
bock guorontee.

Write Today for FREE CATALOG

HITCHCOCK SHOES, INC.
Hingham 28-H, Mass. 02043

Not sold
in slores

POPULAR MECHANICS



Coast-to-Coast Shortage of Trained Draftsmen

Opens Thousands Big Salary Jobs for Beginners !
THESE B ’G MNow you can take your pick of thousands of big

salary jobs open to Draftsmen (see “‘help

" wanted"” sentia}na of metropolitan newspapers).
Huge nationwide demand ... U.S. Dept. of Labor
reports “42% more Draftsmen needed in next 10

vears—not enough applicants to fill drafting jobs
* available now!” Our easy “Quick-Learn” Meth-
- od has helped hundreds toward good income, se-

curity and prestige as Draftsmen. Why not vou?
' G YOU NEED NO DRAWING SKILL ... NO TECHNICAL ABILITY
N[

Our stafl of Professional Draftsmen guide vou step-by-step.
AV

With our spare time home-study plan you work on actual proj-
ccts. Makes learning fun—casy to remember, too. Many grad-
uates have succeeded with only grade school training Others

u. report pood earnings drafting part time while still learning!

. . . when you train at home with us for a

HIGH PAY JOB IN DRAFTING

" RUSH courpON FOR FREE KIT...

| Mail coupon today for FREE “'DRAFTING CAREER KIT,'"
Sample Lesson, Drafting Aptitude Test including intrigu-
ing new 5-Way Drafting Instrument & 20-page Book
sible,"” S. D., Mass. ;"I'IHII Future in Drafting’" — jam-packed with ;lw;ﬁn:

1 i acts on your opportunities to win top pay and job se-
EE‘ZIS::-‘a;dhtiEﬁ Bﬁ:":;;ﬂ and a' curity_in Drafting. No salesman will call. Everything
$300 banus in 11 months. Wish | sent FREE and WITHOUT OBLIGATION, Write today!
i ake hards i your Sttt in T kertn American School of Drafting, Dept. 1417A

’ i a C B 4500 Campus Dr., Newport Beach, éﬁ 92663

IHHII'I “DRAFTING CAREER KIT" — ALL FREE!

]
§ Name Age
[ ]

Big Promotion!

18 months ago | was a la-
barer. Now | am foreman of 22
peaple in the Drafting Roam.
Thanks for making this pos-

¥* Precision Drawing Instrument Set, B address
Professional Drafting Board Outfit & .
Fingertip Tilting Drafting Table are
Eiven to you with your complete Morth

American Course in Drafting.

[ ]
Ul ucity State _ Zip_

A& home sludy program in sasecistion with Cleveland Enpnearing Insl.
‘------------‘-----------

GET YOUR SUBSCRIPTION TO THE
NATIONAL COVERAGE Wherever AUTO MECHANICS go

THERE'S WORK TO

BE DONE The need is great—
pay good—opportunities eacel-
lent for higher and still higher
=" earnings—for men {trained in
w Automotive Mechanics and Main-
tenance. American School home
. training gives you ‘“‘working
% knowledge''—the practical train-
ing that has meant job advance-
ment for so many thousands of
men.

AMERICAN SCHOOL
HOME TRAINING PROGRAM

American School home training
is for the man who wants to work
things out with his hands. It is
written simply, directly and is
extensively illustrated. Here is
the way to get the training that
can open the way to a successful
career in automoltive service, re-
pair and maintenance whether
you prefer a good paying posi-
tion or a business of your own.

Only $3.50 per year per area. Broaden your selection
of the item you wish to buy and find out what yours
should bring in the national market.
INFORMATION FRESH MOMNTHLY

Check Areas Desired:
[ Morthwest [[1 Morth central [ Mortheast
] Southwest [] South central [0 Southeast
Then Mail Check or Money Order to:

MECHANICAL DIGEST

1351 W. BROAD ST.

COLUMBUS, OHIO 43223

Listings of Sports, antique & custom cars, motor-
cycles, aviation, snowmobiles, efc.

SANDING
BELTS

Ix42 Mead, ete. ... .... 584, Approved for Veterans Training
2-17% Burgess .. ...... 4.45 4x2135 Skil, ete. ....... 6.45 i i i
2x21 ;'nmr Cable, ete. 4.45 4x24 :Iiu. : .'. PR ] Accredited Member National Home Study Council
2'.«’4;2:"5 Istskil. ete. .. ;E‘R :fi?zgnsrtﬂll' crahh‘::a :'Ite. wil ;% N e o o o o T L v e
axl en, ebe. ......... i Vax z | |
3x21 Porter Cable, ete. .. 5.45 4x36 Hammond, ete. .... B.00 I AMERICAN SCHOOL, Dept. 7A45 I
3x23% Skil, Thor, ete. .. 5.45  4x37-13/16 Atias. ete. .. 8.00 | Drexel Avenue at 58th Street, Chicago, IIl. 60637 I
3x24 Porter Cable, etc. .. 5.45 4x52%; Walker Turner .. 10.45 B :
3x27 Porter Cable, ete. .. 5.45 4x54 Porter Cable, ete. . 10.45 | | would like the free Automotive Brochure, |
1— .r\EII helis 1':1;rhl_lli|rk1'x1l ]'ﬁl-*ﬁ Delta-Sears, ele. ..14.45
o b g¢ aperify for wooal o e ial.
3 H':aﬂriltjmﬂhi[!: :IT_:H:_- m?; ";:u:r:erl or with grit specificallons : Name S hge. l
2 0n prip,
| MONEY BACK GUARANTEE Address —Phone ==
-1 I.‘l.lllhrgrr Egltl ;izrs a\'l;“u“l(‘ ard!n:nmdliﬂru -sl'!q-éae |,‘nqnir: | i Stat 5 |
nclude or postage an andling. Send check ‘State ____ p
or money order. DEALERS INﬂl.llllIES- INVITED. |_ Clty/ |

JACKSON TOOL CORP. _-_____--_-_---__-?_Gt::
| 27-55 Jackson Ave., Dept. NH, L. I. City 1, New York




POLLUTION
FIGHTERS’

NEWSLETTER

“ONLY ONE EARTH" is the motto for the
United Nations Conference on the Human En-
vironment scheduled for June, 1972, in
Stockholm. The symbol for this first world
meeting is that of man surrounded by his
earth, encircled with a wreath of laurels—the
U.N. peace symbol—to show man as part
master, part creature of his environment. The
emblem was created by Robert Perrot of the
U.N. staff.

REALIZING THE IMPACT the Stockholm con-
ference can have on international environmental
action (1200 government officials and odvisers
from various counfries are expected), the Ford
Foundation has gronted $236,560 to six com-
mittees composed of international scientisls wha'll
present their studies and recommendations af the
conference:

@ 579,000 to the Special Committee on Problems
of the Environment (SCOPE) of the Infernational
Council of Scientific Unions (ICS5U) for a six-month
study to design a worldwide system to measure
substances in the environment that adversely af-
fect man's well-being.

® 525,000 fo the Massachusetts Institute of Tech-
nology for study on the effects of man’s activities
on climate.

@® 314,500 to the Committee on Water Research
of ICSU for a sympaosium on man-made lakes.

® $20.300 to SCOPE for a two-month follow-up
study of man-made lakes to prepare recommenda-
tions for international research.

@® £20,000 to the Smithsonian Institution for three
years’ general support of the International Coun-

76D

cil for Bird Preservation to investigate the effect
of pesticides.

@ 377,760 to Columbia University to test the
possibility of compiling an international register
of chemical compounds, with information on their
possible damage to the environment.

TO DEMONSTRATE THE SUCCESS of environ-
mental protection in Sweden, Morway and Den-
mark, Scandinavian Airlines has designed o
unique air tour. Travelers can select from several
workshop itineraries from 7 to 15 days. In Stock-
holm, Osle, Copenhagen and in intermediate
rural and industrial locations, participants can ob-
serve the Scandinavian approoch to:
® Air and water-pollution control in such indus-
tries as pulp, paper, steel, chemical, food;
® Garbage collection by vacuum tube—the Auto-
matic Vacuum Collection System (AVAC is now
being installed at Disney World, Fla.; see poge
94);
® Solid waste collection—the Sellburg system of
collection from summer houses and marinas by
boats equipped with compaction units;
@® Revitalization of polluted lakes;
® MNoise abatement;
® Planning community and industrial develop-
ment.

For more details write: Environmental Control
Workshops, Scandinavian Airlines, 138-02 Queens
Blvd., Jamaica, M.Y. 11435.

A
4

CANTAINS RECYCLED MATERIA)S

INDUSTRY-CONSUMER COOPERATION |/ FOR A BETTER ENVIRONMENT

THIS SYMBOL—"Contains Recycled Materials"
—is now available from the National Assn.
of Secondary Materials Industries to manufac-
turers using “"meaningful’”’ amounts of recy-
cled materials in products. NASMI (330 Madi-
son Ave., New York, N.Y.) created the seal
for quick identification of a product made of
recycled materials. A paper product, for in-
stance, qualifies by meeting the following
standards: printing, stationery, grade prod-
ucts must have a minimum of 25 percent re-
cycled paper; tissue, toweling and related
products, 25 percent; corrugated containers,
90 percent; boxboard and other paper, 90
percent. NASMI says the seal can be obtained
for other products if the manufacturer shows
that the product has a substantial recycled
content. * %k

POPULAR MECHANICS



Presenting the case
against rough weather:

the new
Remington-Peters “Power-Pak.”

100 pocketproof powerful “golden” hunting shirt or jocket. The lid of a "Power-Pok”
22 long rifle carfridges in a specially designed slldﬂbackwﬂhamdpmﬂm “click” stops
. .you can dispense 5 carfridges (or 10
' orﬁnrhmrzwrrrm-,rwumzd]
without fumbiling with loose carfridges
or packages that are more thana
handful. And when the “Power-Pok™ is
you've got a great place fo keep

dges
special high-temperature lubricant
that resists lint, dirt and grit. Now...
thanks to a specially designed., golden.
plastic package our 22s are just about small spare parts, larger carfidges.
everything-proof. The case keeps the trout flies, fishing lures, whatever
carfridges securely in place and bad weather, needs keeping. We think the "Power-Pak” is
moisture and dust out. And it was designed right on target... worth looking for whenever
mmneuﬂvmmnemipockeida ymbwmmwum\.

mmmmmmmmﬂmmnmm

Power Pak” and “golden” are trademaris of he Remnglon Arms Compary, inc
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Putting your game away

Some hunters take their jackets off to do
the job, but the easiest way to insert game
in the pouch of your hunting coat is to
slide one hand through the coat back,
grasp the bird by the head and pull it into
the pocket—Lefty Kreh, Miami

Smart way to cross

fallen timber

If you shoot from the
right shoulder, you
shuuldstepowr every
log and obstruction
with your left foot
first. ﬂﬁ‘ﬁt way, if
game es, you are
ready and in correct
shooting stance, How-

Many well-
insist upon shotguns and buckshot for
their deer hunting. A 10 or Iz-mmﬁshmg
rod guide taped to your gun's receiver
will aid considerably in making better
shots.—Lefty Kreh, Miami

How to test your trigger pull
Anyhiggerpuﬂommxpoundsmtmhnrd
and will affect most gunners’ accuracy. Any

is dangerous. Any |

in during these tests.
—LCalvin DeViney, Miami

Budget shotgun sight

populated states or counties

POPULAR MECHANICS
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uy your family a friend.

Every family needs a
friend it can count on.

Friends don't come
much more reliable than the
Opel economy wagon.

First, the Opel wagon is
a very roomy friend. There's
space for five adults. The
interior floor is fully carpeted.
But for heavier duty work,
the carpeting snaps out of
the cargo area. And the rear
seat folds down flat.

Opel’s punchy 1.9 liter

engine is friendly, too.
Hydraulic valve lifters help
keep it quiet while they cut
down on the need for adjust-
ments. Opel’s kind to bodies
too. Stabilizer bar and rear
coil springs are combined in
the suspension system, and
the contoured front bucket

seats have adjustable backs.

And Opel is a protective
friend; there’s a host of
General Motors safety
features.

Of course, no true friend
would annoy you with irri-
tating problems. So the Opel
wagon's suspension joints
are lubricated for the life
of the car.

We think you’ll like Opel.
Because all these friendly,
dependable features are
included in an even friendlier
price.

Introduce your family to
a new friend at your Buick/
Opel dealer’s this week.

- '-lah'-ls'_ e e -

OCTOBER 1971
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SAW SQUARE makes it easy to crosscut with
a portable saw. A hooks onto board end, B
gives measurement, C is a magnified view of
ruler, D is for saw blade offset. About $10,
KMPPS, Taylorsville Rd., Jeffersontown, Ky.

e

oE_— v

ONE-ARM PAPERHANGER is the name Hyde
Tools, Southbridge, Mass. 01550, gave this
three-in-one wallpapering tool with a flat maple
roller at one end and a casing and corner
knife on the other. At hardware stores, $3.15.

CENTER PUNCH SET from General Hardware,
80 White St., New York, N.Y., comes in handy
container and is sold through hardware stores
for $7.90. Set No. $-73 includes seven punch-
es needed for most drilling operations.

New toois you should know about

MOISTURE ABSORBER is a self-contained,
portable unit that can be used over and over
after reactivation in an oven. Indicator tells
when to bake it. $20. One-Way Industries,
47 Spindle ‘Ave., Little Falls, N.J. 07424,

boast heads that are cross-pinned to hard-
wood handles. They're priced at $2.50 to $5
and sold at hardware stores. Roscoe Prod-
ucts, Smithtown, N.Y. 11787 is the maker.

POPULAR MECHANICS



Discover this new
and better way to
quiet a noisy engine,

Improve compression
and reduce smoke.

Give it the multi-protection of GUMOUT's
new PTA Hi-Performance Qil Treatment.

Add a can of PTA to your oil. It'll do things
for your car that no other oil additive can
match . .. like increasing film strength, retard-
ing sludge formation, and protecting against
corrosion.

PTA is great for newer cars. It makes oil
cling to the surfaces of pistons, sleeves, rings
and bearings. They suffer less wear since
they're never dry, even at start-up. And that,
naturally, means easier starting, a quieter en-

T

gine, longer engine life.

PTA is even more of a blessing for older
cars. It reduces blow-by, oil buming and smok-
ing, so common in worn engines. Gives better
compression and better mileage. Actually gives
your car more power immediately!

PTA pays its way in any car—old or new.
And that's worth discovering.

GUMOUT

Pennsylvania Refining Company
Cleveland, Ohio 44904



QUESTIONS ANSWERED

HOMEOWNERS
BY W. CLYDE LAMMEY clI“Ic

Vent area for crawl space

How can I estimate the
area in a crawl space?—P.T., O

vent

The FHA says: “At least 4 foundation
wall ventilators shall be provided, one lo-
cated close to each corner of the space,
having an aggregate net free ventilating
area not less than 1/150 of the area of the
basementless spaces . . .”

Removing stain from marble

How can I remove a yellowish stain
from an old marble tabletop? I don’t know
what caused the stain but it looks like
rust—D.R., Idaho

Removal of stains from old marble
seems to be an increasingly common prob-
lem and for this reason I'd suggest that
you contact The Marble Institute of Amer-
ica, Consumer Service Dept., Pennsyl-
vania Building, Washington, D.C. The
Institute can supply you with a kit for
the removal of most common stains. Pres-
ent cost of kit and instructions is $5.50
postpaid.

Furring-strip locator

I want to find the studs in a plastered
wall so that I can locate horizontal furring
strips. I've heard of something called a
“dowser” or “dowser ball.” Is there such

a gadget, or whatever, and where can
it be obtained? Does it work?—T.A., Ohio

Yes, there is such a gadget and it’s said
to be quite effective. I use a hammer,
tapping the wall lightly, determining the
location of a stud by the “solid” sound
rather than the “hollow” sound given off
in the spaces between studding. The so-
called dowser ball is available from Albert
Constantine & Son, 2050 Eastchester Rd,,
Bronx, N.Y. 10461.

'Sawing" glass bottle

I have an old glass bottle about 4 in.
in diameter and 15 in. tall, including the
neck. I want to break it just above the

halfway point. Can this be done? How?—
P.D., Mich.

You don't break it; you saw it. Mark
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valuable.

Desert-dry air in rooms

Why does air in my home dry rapidly
when I start my furnace in the fall?—
W.H., Wis.

Is your furnace humidifier working
properly? It should be checked before the
start of the heating season. If it's clogged
or coated with lime and other deposits it
should be put in working order. If it's
of the type having a float-controlled valve
a tablespoonful or two of white vinegar
added to the water will help to break up
hard 'deposits. Add it to the water in the

pan.

Stated simply, when you heat the air
in a closed structure it acts as a sponge,
absorbing water (moisture) from every-
thing with which it is in contact. The
moisture is d.im'pated by the constant
exchange of warm air from inside with
the colder, drier air outside through walls,
windows and doors.

Renewing gilt frame

I have an old oval picture frame with a
liner in gold leaf. How can I clean and
brighten the leaf to make it look some-
what like it did originally?—C.F., Md.

I'd clean the dust and debris from the
liner first. Use a mild soap and warm
water, applying the solution with a swab
made by twisting a ball of cotton onto a
toothpick or other small sliver of wood.
Be careful not to wet the liner unduly.
Dry the liner immediately following this
treatment, using a ball of undampened
cotton.

With this treatment, the gilding should
regain at least some of its original bril-
liance. If there are pits that still dull the
hneryoucangnastepfaﬂherandapplx
what is commonly known as “wax gilt,
a product that’s available from your local
paint dealer or art store. App}yltmihn
fingertip and burnish according to
instructions. ***
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Hurricane Creek

There had been ominous warnings %

at the Hyden, Ky., mine—one man

blinded, another crushed to death. But work went on.
Then—at 12:20 p.m., Dec. 30, 1970—the mine exploded!

By STEVE BACON //ilustrations by Roy Grinnell

T WAS A COLD, GRAY DAY in eastern Kentucky when disaster struck.

The site was a coal mine tunneled into the base of a mountain located
four miles east of the town of Hyden and along a fork of Hurricane Creek.
The time was 12:20 p.m., Dec. 30, 1970—one year to the day after the new
Federal Coal Mine Health and Safety Act had been signed into law.

A blast deep within the mine ignited coal dust. The resulting explosion
ripped through long, dark passageways, leaving death and destruction in its
wake. Those on the surface had little warning—they felt no tremors and heard
only what one man described as an ‘““‘ungodly roar—before the guts of the
mine spilled out of its eight openings.

A.T. Collins, whose job was to oversee the half-mile-long conveyor that



carried coal out from the mountain, had
just eaten his lunch and was heading
back into the mine. He caught hot de-
bris in his face, then felt a pain shoot
through his body as a steel roller from
the conveyor smashed into his back.
The windstorm ripped his coveralls,
tore his watch from his wrist, and
picked him up and hurled him some 60
feet, leaving him dazed in the middle
of a road.

The breath knocked out of him, Col-
lins raised his head from the roadbed
only to feel mine timbers, coal, dust
and other debris fly overhead. He clung
to the trembling earth, hands over his
head, until the storm subsided. Though
his eyes were caked with dust and his
vision blurred, he remembers seeing
mine operator Charles Finley running
to cut off the high voltage that fed the
mining machinery and then found him-
self and Finley working with desperate
speed to get fresh air down to the men
trapped below.

Small-scale mining is a simple oper-
ation. You just lease rights to the coal,
tunnel in horizontally at the base of a
hill, blast out the coal with explosives
and haul it to the nearest railroad. The
seams of coal around Hyden are any-
thing but generous—29 to 36 inches
thick—and entrances to these mean
holes in the ground aren’t much high-
er. They take special low-slung mine
tractors and trailers less than three feet
high.

That was how the Finley mine—
really two interconnected mines—was

worked. Some 100 men on three shifts
could earn $24 a day in a part of the
country that offers few other jobs. And
the mine was safe, or it should have
been, for the new federal law carefully
spells out high safety standards.

Coal mining is among the world’s
most dangerous jobs. Dry coal dust is
highly explosive; so is the methane
gas given off in some mines. It was
methane that triggered the 1968 Farm-
ington, W. Va., disaster that killed 78;
nine more died that year from a coal-
dust explosion in Kentucky. Smoking
in mines—or making any sort of flame
—is strictly prohibited. Although man-
made explosives are used for blasting
coal and making rooms high enough
for mine machinery, the exact types and
their use are closely preseribed by the
U. S. Bureau of Mines.

Aside from explosions, miners are
killed in roof falls, by gas pockets, by
floods, in electrocutions and machinery
accidents. Some 255 died in 1970, and
the new law was intended to cut this
grisly toll.

Despite the law, however, there had

RECOVERY CREW ENCOUNTERED roof timbers,
power cables, pieces of primer cord inside mine
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HOURS AFTER THE EXPLOSION bodies of several Kentucky miners killed in the Hurricane Creek disaster
ore being brought out on low-slung mine trailers, normally used to houl coal from working area to loader

been a series of accidents at the little
Hyden mine. Some four months earlier
one man lost his eyesight and a second
suffered cuts and a ruptured eardrum.
The evidence points to careless han-
dling of explosives.

On that hot Aug. 12, Rufus White-
head and his assistant, Mack Collins,
were wrestling their big mobile drill—
used to drill shot holes in the coal face
—from one location to another. The
machine snagged on a high spot in the
floor and its high-voltage power cable
caught between it and the drill frame.
With another tug, the frame bit into the
cable itself, and an arc of electricity
shot through the air, igniting coal dust
and drill lubricants.

After the power was shut off, Col-
lins and Whitehead went back to the
drill and covered it with rock dust—
actually powdered limestone—which is
used to keep coal particles down, pre-
vent explosions and reduce the danger
of “black lung,” a common illness of
miners.

The fire had spread to a piece of in-
ner tube on top of the drill earriage,
and they pushed it onto the floor and
doused it with dust. That done, they
settled down to wait for the repairman.
A sudden explosion ended the silence.
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Pieces of the drill, coal and other de-
bris flew into Whitehead’s face, chest
and right arm, blinding him instantly.

Although the hydraulic hoses leading
to the drill may have been a factor, the
best guess pointed to the contents of
the inner tube. Against regulations, it
may have held detonators and explo-
sives.

There was danger and it was terri-
bly, horrifyingly unpredictable. Three
months after the drill exploded, yet an-
other accident foretold eventual disas-
ter. Twenty-four-year-old Charlie Wag-
ers had been a miner for three years.
On the evening of Nov. 9 he was driv-
ing a battery-powered tractor towing a
trailer loaded with coal. “When I put
it in forward it goes backward,” he
had told repairman Kenneth Morgan.
Twice Morgan had cleaned built-up
coal dust from the electrical contacts
and got the tractor working again.

The third breakdown came while
Wagers was trying to maneuver his
trailer into loading position. It caught
on a mine rib near the loader. He put
the tractor in forward, reverse, and
then forward and reverse again. He
was now almost free, and he nudged
the tractor into forward one final time.
It chose that moment to lurch back-
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ward. Wagers' skull was crushed be-
tween the end of the machine and the
coal wall.

“They were all intelligent men, they
were bright,” A. T. Collins, the con-
veyor operator, told me later as we sat
in the living-room of his home in hilly
Manchester County. “They could learn
how to operate machinery, but they
knew there was danger. The thing is,
they had no choice but to take a chance
on their lives.”

A thin, sad-faced man who has spent
all his life in rural Kentucky, Collins is
just “A.T.” to his friends and relatives.
He was still recovering from his brush
with death when I stopped to see him,
and he grew somber as we talked. “One
of the worst things is not being able to
sleep,” he told me. “I dream about ev-
erything in the world, but mostly it's
about those men in the mine and how
quickly it all happened.

“I got up early that morning; we used
to catch a ride on a coal truck. It's
pretty close to an hour’s drive, and I'd
get there early to get my belt going
before work time. With the cold weath-
er, I'd have a little trouble getting stuff
running like I ought to.”

With the conveyor belt operating
smoothly that day, Collins settled down
to keep an eye on things. Later on, su-
perintendent and mine foreman Walter
Hibbard waved his lantern for Collins
to come down to him.

“I've got a lot of work to do down at
the base,” Hibbard said. Then, winking
and nudging Collins, he added, “I
brought Walter Bentley down here to
shoot a couple of boom holes.”

“Boom hole” is the term used for a
recess blasted in the ceiling of a mine
to make space for a coal-loading boom
on the inside end of a conveyor belt, As
the mine went deeper into the moun-
tain, the main conveyor was lengthened
and spurs built off to either side. A
500-foot side belt already extended to
the east. The 190-foot coal wall between
what were really two adjoining mines,

INVESTIGATORS ENTERING THE MINE to look for
clues. They reported the improper use of explosives
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LONE SURVIVOR A. T. Collins recalls how recess
had to be blasted to accommodate conveyoer loader

Finley No. 15 and No. 16, had been
broken through so another conveyor
could be built to the west. The single
main belt from No. 15 could then be
used to bring out all the coal.

“Hibbard told me the blasting
wouldn’t amount to much,” Collins said.
“In other words, he didn’t want to scare
me. But I had a feeling I'd be better off
outside.”

Collins’ foreboding was to prove trag-
ically accurate. Strict safety measures
would have forbidden the use of the
large quantities of explosives needed to
blow boom holes when men were work-
ing in the mine. Still, on the morning
of Dec. 30, the day shift climbed into
the rubber-tired trailers and were
hauled to the working areas about 6:45

(Please turn to page 201)




ANOTHER FIRST FROM POLAROID:

Now It’s Instant
Color Movies!

From taking movies to showing them
is only a matter of minutes in this
ingenious self-developing projector
invented by the creator of the fam-
ous instant-print Polaroid camera

By SHELDON M. GALLAGER

PROCESSING STAGE

EXPOSED FILM runs, tail end first,

UPPER ANGLED

MIRROR IN RAISED
POSITION TO DIRECT
LIGHT DOWNWARD

COOLING
AlR ENTERS
AT TOP

CONDENSING
.LENS

PROJECTION
LAMP

DEVELOPING -
CHAMBERS
CONTAINING
PROCESSING
CHEMICALS

through
processing section of projector and onto take-
up reel for temporary storage befare projection

UPPOSE you could shoot a roll of
color movie film and pull it out of
the camera fully developed, just as you
now pull a finished color print from a
Polaroid camera. Impossible? Not ac-
cording to Dr. Edwin H. Land, inventor
of the instant-print process. Using simi-
lar technology, Dr. Land has come up
with a new system for self-developing
movies, the only difference being that
the processing takes place in a special
projector instead of the camera.

The device looks much like a conven-
tional movie projector. You insert a
roll of exposed film in the top, encased
in a sealed cartridge. The film runs
down past a window where it’s deliber-
ately “fogged” by light from the pro-

SUPPLY

REEL OF
EXPOSED

BUT
UNDEVELOPED
FILM

PROJECTION
LENS

FOGGING
WINDOW

LOWER
ANGLED
MIRROR

TAKE-UP
SPOOL STORES
DEVELOPED
FiLM
TEMPORARILY

“LOWER DRIVE
SPROCKETS

DRYING CHAMBER
FILLED WITH HEATED AIR

STRIPPER BLADE
REMOVES QUTER
LAYER OF FILM




jection lamp reflected downward by a
pivoted mirror. This separates the var-
ious emulsion layers into different col-
lors. Everything in one layer is fogged
out except red, everything in the next
layer except blue and everything in a
third layer except green. These three
colors, when combined in projection,
produce full-color images of the orig-
inal scene, just as in color TV.

After fogging, the film passes into
developing tanks, then is squeezed be-
tween stripper blades that scrape off
the outer coating much like you peel
the backing off a Polaroid print. Final-
ly, the developed film feeds through
a drying chamber and onto a take-up
reel. A clever touch here is that the

PROJECTION STAGE

DEVELOPED FILM reverses direction and runs,
lead end first, up through gote and shutter for
projection onle viewing screen in proper order

UPPER
DRIVE

SPROCKETS

FILM GATE
AND SHUTTER
FOR PROJECTION

UPPER MIRROR
FOLDED DOWN
FLAT TO LET
LIGHT PASS
THROUGH

PROCESSED
FILM NOW
BYPASSES
DEVELOPING
CHAMBERS
AND FEEDS — |
UPWARD
THROUGH
GATE AND
SHUTTER
MECHANISM
FOR
PROJECTION
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same air drawn in to cool the projec-
tion lamp is heated in the process and
used, in turn, to dry the film. To pro-
ject the film, you simply press a but-
ton and it winds back up onto the reel
at the top, bypassing the developing
tanks. The fogging mirror flops down
out of the way and the light beam shines
directly through the film and lens to
project the images onto the screen.
What form production models will
take is not yet certain. Polaroid may
market just the developing apparatus
as an accessory, enabling you to show
developed film on a standard home pro-
jector. Also rumored to be coming soon
are instant color transparencies you
can show in a slide projector. * % ok

UPPER REEL
NOW BECOMES
TAKE-UP SPOOL
FOR

PROJECTED FILM

FILM IMAGES
PROJECTED
ONTO SCREEN

PROJECTION
LENS

DEVELOPED FILM
WINDS OFF LOWER
SPOOL AND BACK UP
TO UPPER REEL

Technical Art by Fred Wolff
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Amphibious bicycle
Retractable floats and propeller make it
possible for Bob Miles, British schoolteacher,

to pedal his Floatobike on land or water.
His water speed is a steady four knots.

<

Foam home

A wood wall that runs the length of the |
house is one of the few straight lines in the
“Soft Edge"” Foam House created by West-
Point Pepperell. The house was created by
foaming a fabric with liguid urethane to cre-
ate six dome shapes and one tunnel shape.
The fabric, industrial nylon by WestPoint
Pepperell, was supported by weather balloons
during foaming. The exterior is at upper left; |
“sun dish" at left; and living room, above.

Hair curlers and F100s

Hair curlers, beauty lotions and rosebuds
are part of the Formula F100 racing scene
these days around such previously masculine
strongholds as Brands Hatch, It's not that a
new team of lady racers fuss around with
such frills when they're racing (on the con-
trary, they're serious and doing quite well);
it's just that their sponsor makes beauty sup-
plies. The team, called the Carmen Curls, was
started by Tina Lanfranchi, wife of a British
driver. The seven-girl team now has two cars
and two drivers, Gabriele Konig and Micki
Vanderville (the blond in the photos at
ri_ght}. The second photo at right shows a
pit crew member adinsting a steering mech-
anism, and at far right car 26 hits 140 mph.
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THE CARMEN CURLS RACING TEA
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Sleek styling and easy servicing mark New Holland tractors

Three models—& hp, 12 hp and 14 hp—appear in New Holland’s lineup of garden
tractors this year. Among the features are ‘‘sports-car’ styling, hydrostatic transmission,
hinged hood and rear deck for easy servicing (photo, right) and tilting steering wheel (up-
per left-hand photo). Numerous accessories include rotary tiller (lower left-hand).

Articulated train

Shown in model form is a
new articulated train that is
scheduled to go into use on
the Wuppertal, West Germany,
suspended railway. Each train
is made up of three cars: long
ones at each end and a short-
er one between them. The new
units may be in service late
this year.

o




LITILE]

r m L&jiﬁ-ll

AT

Disney E

HE CURTAIN GOES UP this

month on today’s greatest show on
Earth—Walt Disney World, a $300-mil-
lion, 43-square-mile vacationland near
Orlando, Fla. At its center is a fancier,
larger version of California’s famed Dis-
neyland.

But Disney World has more to offer
than entertainment. It’'s designed to
be a preview of the kind of America
we can have tomorrow. Here the air
and water will be pure, much of the
wilderness will remain untouched, and
man will be master—not vietim—of the
machine.

94

uilds the Clean,

With 10 million people visiting the
park each year, its example soon should
have an impact on citizens in every part
of America, including city planners,
politicians, housewives, automakers and
industrial polluters.

Here, in a “town” that will host 35,-
000 people, will be nuts-and-bolts proof
that good design can preserve the best
of nature without being more expen-
sive. Here, as well, will be machinery,
materials and systems to make life in
the future pleasanter and safer. Even
bigger innovations are in the offing.

To see it all, you must first park your

POPULAR MECHANICS




WHILE THE FUN goes en above,
servicing and maintenance work are
carried out below in corriders and repair
areas. Walls (near left) enclose storage areas

Ingenious systems built into Walt Disney
World to keep it clean can show the way to
pollution-free cities of the future. By ELLIOTT H. McCLEARY

Green World of Tomorrow

“smog generator” in a 12,000-car lot
more than a mile from the 100-acre
family entertainment park. In Walt Dis-
ney World the automobile is kept on the
fringes, barely tolerated.

You are taken in a tram to a loading
area where you can board an electric
monorail train or one of a fleet of wa-
tercraft—replicas of old-time steamers
—that ply a manmade lagoon. Like
virtually all the boats and nonelectric
vehicles in the park, the tram is pow-
ered by clean natural gas compressed
on the premises for engine fuel.

Smoothly and quietly the monorail




train—one of six built at a nearby air-
craft plant and suitable for commercial
commuter use—zips toward the amuse-
ment park at speeds of up to 45 mph.

On the way, it passes near the Poly-
nesian Village Hotel and directly
through the open-air lobby of the 14-
story Contemporary Resort Hotel. Both
were built by U.S. Steel, using a tech-
nique that may cut construction costs
in buildings of the future. Lightweight
modular units constructed at a nearby
assembly plant were lifted by crane and
fitted into place like books on shelves,
ready for use when plugged into utility
lines.

In its two-and-a-half-mile journey,
the monorail skirts the edge of 450-acre
Bay Lake and completely circles a con-
necting 200-acre lagoon. The sparkling
blue waters of the lake and lagoon,
dotted with sailboats, edged with swim-
mers and sunbathers, belie the past ap-
pearance of this spot.

Before Disney came, Bay Lakes’ wa-
ter was stained brown by the cypress
swamps that fed into it; the bottom was
covered by a thick deposit of organie
residue. Although natural factors were
responsible for its condition, it was a
typical “over-enriched” lake.

“The Disney treatment of Bay Lake

FANTASTIC TREEHOUSE “grows” in Adventureland
with the help of o skilled crew of steelworkers

could be emulated elsewhere to restore
lakes to their original state,” Popular
Mechanics was told by College of Or-
lando biologist James M. Thomas. “It
would be costly, but in a city the re-
sults would be very valuable.”

Disney engineers drained the lake
and removed the layer of organic de-
bris from the lake bed with huge earth-
movers. Beneath the muck was a bot-
tom of pure-white sugar sand, part of
which was shoved up on shore to form
dazzling beaches all the way around.

Equally challenging was the digging
of the 200-acre lagoon. With the 8-mil-
lion cubie yards of dirt excavated from
the lagoon, engineers raised the level of
the entertainment park site 12 feet
above its surroundings. This made pos-
sible one of Disney World’s most sig-
nificant features: tunnels called *“Utili-
dors” (short for utility corridors) be-
neath the streets. Through them, elec-
tric tractors will pull food and supply-
laden carts, leaving the streets above
clear for people. No air pollution, no
injured pedestrians.

The Utilidors are the favorite attrac-
tion of visiting city engineers and plan-
ners for many reasons. Lines for elec-
tricity, communications, compressed
air (for amusement rides), heating and

BLOCK ABOVE WORKMAN is a giant "flowerpat” for

tree on surface. Valve controls the watering system




cooling and drinking water are hung
from the tunnel ceilings and walls, al-
ways accessible for inspection or re-
pair. When a break or leak occurs a
repair vehicle hurries to the spot and
workmen standing on it quickly cor-
rect the trouble. Digging up streets to
get at utility lines will be a thing of the
past.

No garbage trucks will hamper tun-
nel traffic. Instead, wet garbage will be
ground up and carried away by the
sewage system.

That still leaves the trash left by up
to 50,000 people a day. It's a huge heap

CENTRAL ENERGY PLANT provides
power, airconditioning and water;
uses nofurol gos to cul down on
pollutants. Engineer at the control
board monitors complex operation

of junk, at one and a half pounds per
person, even though Disney World will
prevent can and bottle litter by selling
drinks in paper cups.

Solution: a system of underground
pneumatic tubes that suck discarded pa-
per, plastic, boxes, even objects as
heavy as a storage battery, from 18
dmn]J stations scattered around the
amusement park. Compacted at a cen-
tral collection point, the condensed
trash is hauled by covered truck to
the main Disney World incinerator one
and a half miles away. The system was
brought to America from Sweden by a

COLLECTED AT DUMP STATIONS, trash will be drawn through tubes to o colleclion station for compaction
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U.S. firm and will probably see wide
application throughout this country.
Other environment-protection fea-
tures of Disney World are embodied in
the remarkable $19-million power sys-
tem, which offers living proof that ideal
pollution control is truly practical.
“Considering all of our special needs,”
says public works chief Harvey Jones,
“such as compressed air for rides and a
standby electric system, it's no more
expensive than a conventional system.”
Built from scratch to handle all re-
quirements of Walt Disney World, the
power system imposes no burden on
surrounding Orange and Osceola coun-
ties. Two 8000-hp jet aircraft engines,
fueled by clean-burning natural gas,
push a stream of 1500° air through tur-
bines geared to electric generators.
Instead of discharging the hot tur-
bine-cooling water into a nearby stream
and disturbing the natural balance,
they channel it into boilers that raise its
temperature to 400°. The hot water,
like the flame in a gas-powered refrig-
erator, supplies energy for a lithium-
bromide process that chills water to air-
condition all the amusement park build-
ings and the hotels. It's also piped to all
the hot-water faucets in the park, and
in chilly weather heats the buildings
instead of helping to cool them.
Normally, over half of Disney World's
electric bill would be for aircondition-

ing. So an ingenious system that safe-
guards the environment results in a
cash saving as well.

A $2.5-million activated sludge sew-
age plant cleans 3.3 million gallons of
water per day in three stages, produc-
ing an effluent that nearly meets public
health drinking-water standards. The
sludge that’s removed is used as a soil
conditioner and fertilizer.

Some of the effluent is used to reduce
air pollution: It's sprayed on fumes
from the incinerator to keep them down
and to capture fly ash. (In turn, the
suspended fly ash is recycled to the
sewage plant where it is used to clarify
effluent.)

The remaining effluent still contains
enough nutrients to proliferate the
growth of algae and weeds in lakes and
streams. It's a process happening all
over America, contributing to the
“death” of bodies of water, driving out
good sport fish. University of Florida
agricultural experts have suggested a
solution that towns and cities may want
to copy for profit as well as for pollu-
tion control. Disney World will spray-
irrigate a 600-acre experimental farm
where the chief crop will probably be
fast-growing hardwood eucalyptus
trees. The method, proved in northern
as well as southern states, speeds up
growth of a profitable crop while keep-
ing undesired nutrients out of bodies

MODULAR ROOM UNITS were used in building hotels
at Disney World. Only furniture and carpeting were
added after unit was slipped into place at construc-
tion site. Each room accommedates family of five




of water. (Trees can absorb and evapo-
rate large amounts of water; contami-
nation is not a threat, as it might be
with food crops.)

The success of this and all other pol-
lution-control methods in Walt Disney
World will be gauged by what happens
to a T7500-acre conservation area set
aside on the western and southern edg-
es of the huge 43-square-mile property.
Reedy Creek Swamp—>5000 acres of cy-
press, palm trees and palmetto inhab-
ited by deer, cougar, bear, birds and
alligators—accounts for most of the
area. Tourists will be kept out, though
serious students of nature will be per-
mitted to take electric boat rides for a
mile and half down a creek that borders
an edge of the swamp.

If the millions of Disney World visi-
tors are kept within bounds and the
air and water remain pure, then the
conservation area should prosper. But
carelessness or accidents could tip the
balance of nature adversely.

The rest of the huge property has
been altered drastically. Beginning in
1965, the soggy part of the land was
drained by the digging of some 40 miles
of canals. Instead of leaving it at that,
the developers installed 19 water-con-
trol structures of French-Algerian de-
sign to better guide the movement of
flood waters through the area, and to
raise and lower water levels during the

MOMNORAIL TRAINS pass through 14-story Contempo-
rary Resort Hotel as they travel o three-mile circuit
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year to simulate Florida’s typical
drought-flood eycle.

Dikes were built around the property.
On the east and south, these hold flood
waters that have drained rapidly off the
acres of building sites and paved areas
to the north, for gradual release onto
neighboring land. On the north, they
protect the property against water from
a mostly rural T70-square-mile area.

Normally, the water—tested daily for
purity—is allowed to pass through Walt
Disney World. If it should ever arrive
polluted, however, the control gates
would be closed and the offending lig-
uid routed around the property—until
Disney investigators could identify the
pollution source and eliminate it.

Visitors wonder at the size of Walt
Disney World—27,400 acres compared
with the 340 acres of the original Dis-
neyland in California. The entertain-
ment park proper is only 30 acres larg-
er than its 70-acre counterpart in Cali-
fornia. The “Vacation Kingdom in Walt
Disney World—including golf courses,
Bay Lake and lagoon, wooded camping

{Please turn to page 203)




PM OWNERS REPORT
MAZDA ROTARY-ENGINED COUPE

T'S STILL TOO EARLY to judge the
Mazda's success in this country, and
success will come only if Americans ac-
cept the Wankel rotary engine. Whether
U.S. car buyers are that adventuresome
remains to be seen. Of course, when
the domestic automakers actually start
building rotaries, and that seems to be a
likely eventuality, they will be ac-
cepted.

Oddly, the Mazda owners we sur-
veyed aren’t in jobs that you'd consider
adventuresome. The largest group (36.5
percent) are blue-collar workers—
truckers, carpenters, bricklayers. Next
come technicians (23.8 percent), fol-
lowed by career women (yes, women)
at 12.8 percent. Professional men and
white-collar workers combine to make
up only 8.0 percent. Most owners, too,
are young—under 30—and almost all
of them live in Oregon and Washington,
the first two states where Mazdas were
sold.

A Nationwide Survey Based on
390,000 Owner-Driven Miles

Why do people buy Mazdas—what
attracts them initially?

“I truly think the rotary is the engine
of the future,” observed a Portland
truck driver, and he was seconded by a
goodly number of other owners. A
teacher from Woodburn, Ore., ad-
mitted, “For the novelty of owning a
rotary engine.”

And a Seattlite: “Quiet, no vibrations,
and the car is a little overpowered.”
(Now there’s a switch!) A sawmill
operator from Bend, Ore., remarked,
“I was wondering how the rotary en-
gine worked and I came home with
one.”

What are Mazda owners’ specific
likes? Several mentioned the rotary’s
reduced exhaust emissions, citing that
as one reason for buying. But many
more told about the rotary’s silence, its
responsiveness and lively performance.
A student in Butte, Mont., noted, “It
cruises well and is quiet—also has

Mazda’s Not a Lamp—But It

By MICHAEL LAMM, West Coast Editor Phofos by the Author

MAZDA ROTARY FUEL MILEAGE CHART

%

L
K
a®

PERCENT OF OWNERS

6%
Had

LOCAL 128 158 188 218 248
TRIPS 169 198 227 256 285
MPG
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enough power for passing at high
speeds.”

This is true because the tighter you
wind the rotary, the stronger it pulls.
And with no reciprocating parts, the
rotary needs a governor to keep it from
revving too high—because without one
the rpm would just keep climbing until
the engine flew apart.

Other specific likes included: “This
car is the most fun to drive of any I
have ever owned. On the open road,
curvy mountains, snow or ice, you'd
have to be pretty careless to get into
trouble with it.”"—La Grande, Ore.,
radiologist.

“My Mazda is a great-handling car,”
says an Oregon millworker, “especially
on corners. Generally among all the
imports I test drove, I found the Mazda
superior in quality, design, and per-
formance.”

What don’t Mazda owners like about
their cars? “Fumes inside the after-
burner make a popping noise, like a gun

TWIN-ROTOR WANKEL, with three moving parts and
half weight of four-cylinder engine, delivers 120 bhp
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THE RX-2 MODEL hos idict lights instead of gouges,
but, overall, dash is well laid out and very sporty

Really Lights Up Most Owners




RX-2 COUPE spans 97-in. wheelbase, R-100 uses 89-
in. Radial tires and sporty wheels both ore stondard

GAS TANK is mounted high behind rear seat, spore
tire in its own well, so trunk is square, uncluttered

CLEAN LINES ottracted number of buyers, but many
say they'd oppreciate a Z-240-like rotary sportster

being fired, when you slow down.”—
Seattle nurse. “Gas mileage should be
better.”—Othello, Wash., trucker. “I
wonder about parts and resale value,
but it's too early to tell.”—Oregon
herbicide applicator. It’s also too early
to tell whether the rotary engine will
hold up—no one surveyed had more
than about 8000 miles on his car.
Other complaints centered around
the smallness of the rear seat, of the
trunk (which is actually fairly large for

Author Tests the
Mazda RX-2 Coupe

| was privileged to drive the Mazda
R-100 rotary coupe a couple of years
ago when it was first brought into Can-
ada (Canada Joins the Rotary Club,
page 208, Dec. '69 PM), and that
car's performance and quality left me
favorably impressed. Owners of this
model were surveyed for our Owners
Report.

Then last month | drove one of the
first Mazda RX-2 coupes to be im-
ported into the United States, and
man! What a car this is. It's the near-
est thing you'll be able to get to a
Porsche for $2800.

The RX-2's handling is what makes
it really outstanding. It corners like
no other economy car |'ve ever driven
(including Vega), and it's one-up on
many sports jobs.

The RX-2's Wankel engine is strong,
smooth, fairly quiet and fairly eco-
nomical. And this Mazda, again, was
very well put together; its ride is
comfortable, its standard equipment
amazingly complete.

The rotary powerplant sounds and
feels much like a two-stroke piston
engine—smooth on acceleration and
stronger the higher the rpm, but
rather poppety on deceleration. |
clocked acceleration on both cars and
here are my times in seconds:

R-100 RX-2

0-30 mph 4.6 4.0
0-40 mph 8.3 6.7
0-50 mph 10.1 8.3
0-60 mph 12.2 10.8
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Summary of Mazda R-100 Owners Reports*

Whot chonges would you like? Is this your enly cor?
Total miles drivem ... ..... 390,437 Different size . LA R &1.9%
Mnmlegrnem. e P e e U o .
Avero dul?ﬂ per gallon Erurliur styling ......... f;g
Local driving .............. 18.8 ore POwer ............... 12. .
Long frips ......ccociiu i .7 Better gaos mnfeuga MRS ag-;r :HI: owned: 15.0%
Bigger trunk . I A ‘H"nlak:'::lgln """"""""" ;&'7
Why did you buy a Mazda? [ R T,
Rotary engine ........... 7% Haod any mechanical troubles? Oldamoblle .. oriienin 12.5
Economy .................. 138 o o e R e e S 69.8% Bord .o 128
ﬂ'ﬂﬂﬁ TS TN (- 1 SR 0.2
landling ..........occ.... 075
What kind of trouble? ",'}"';"‘,‘““:,:";q‘::""“ e
Specific likes: Wheel alignment ..........21.0% Erﬂ'; EEpell ¥
Handling .......ovcnvisnns Electrical system .......... 15.4 i e e 164
Eu:i; .................. cS-rnnng-ca-niml plumbing ...10.5 E:callemp """"""" 10.9
mfort ... .......... rburetor . Tl et v
lg:r{nrmnnct ...... A Qil Seakii: ... 1o, Low maintenance .........109
onumrafnpernhnn Transmission ...............10.5 .
Silence of operation ...... Age distribution of owners:
Did you repair it yourself? ;g_':: ot e :gg:;%
Specific dislikes: = | Noe ... 89.5% T gl b 8.0
IF"‘W gosi mileage ......... 32.8% Yu _______________________ 10.5 PINE sy ansd i
o rear legroom x 164
Tires (various maladies) . 115 Dealer repairs satisfactory? Would you buy another Hﬂldll'?
Ratles ................... 8.2 INE. i e Sl 7659 L R R 1%
Car foo small ............. 8.2 M s s 15 Mo it e 14.3

*Percentages might not equal 100% due to rounding and/er insufficient data.

so small a car), and the fact that oil
consumption seems to be 1 to 112 quarts
per 1000 miles.

Mazda dealers are apparently more
eager to serve than most other dealers,
probably because they know they have
an uphill struggle toward gaining ac-
ceptance of the car. Only a few owners
complained that their dealer’s me-
chanics didn’t seem to know exactly
what they were doing or that they got
the runaround. More than a few men-
tioned that they had to wait a long time
for parts.

The Mazda's workmanship got high
marks, and owners agree that it's well
engineered and carefully put together.
Also, they appreciate the generous stan-

McPHERSON STRUT front suspension helps RX.2 to
hold well in corners; disc brakes get power assist
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dard equipment. Says a Washington
restaurant manager, “The extra niceties
came as a pleasant surprise—radial
tires, reclining bucket seats, the little
can of touch-up paint, all-synchro gear-
box, carpets, ete.”

If the Wankel is the engine of the
future, Mazda makes a good ambas-
sador for it. Owners are by and large
more than pleased. How the rotary
holds up over the long haul remains to
be seen, and whether the afterburner
will negate itself by using too much
oxygen is another unknown factor at
the moment.

But for now it looks as if Mazda has
done what many carmakers will do in
coming years. * * ok

LUXURIOUS, COMFORTABLE front buckets have infi-
nitely variable recliner,

but rear legroom is tight




NEWS BRIEFS

‘Balcony’ on an intersection

An intersection in Giessen, Germany, be-
came so congested with traffic and pedestri-
ans that town planners built a “balcony” over
the entire square to relieve the situation.
MNow pedestrians walk in safety above the
traffic which crisscrosses below.

80,000 pennies saved . . .

Pennies and plastic are materials used for
Philadelphia's newest tourist attraction, a
10-foot bust of Benjamin Franklin. Nearly
80,000 pennies embedded in Selectron poly-
ester resin by PPG Industries give the bust an
unusual look. Photo was taken at dedication.

They’re TV watchers, too!

Apes get just as involved in television as
human watchers, report researchers at the
Yerkes Primate Research Center at Emory
University in Georgia. Dr. Geoffrey Bourne, di-
rector, installed 15 TV sets in the primate
guarters, and the animals immediately seemed
more relaxed. Chimps quickly showed that
they favor Westerns—the more action, the
better. However, gorilias and orangutans
shied away from violence and displayed a
preference for soap operas. Some animals will
sit spellbound through a two-hour movie, oth-
ers constantly change channels (lower right).




P i g

‘Poor man’s U-2’ -
Outfitted with a 45-pound-
thrust jet engine, the Calif
A21J sailplane can take off
without a tug launching, fly
in search of thermals and fi-
nally return under power to
its home field. The craft car-
ries pilot and passenger side-
by-side in its cockpit. Virtually
all of the sailplane is con-
structed of metal; only the
cockpit area is of laminated
plastic. Wingspan is 6514 feet.
Below are two views of cock-
pit and (at far right) jet ex-
haust and retractable wheels.
Maker of the A21) is the
Italian firm, Caproni Vizzola.

High light of the year

Policemen and emergency crews can have lots of light over a wide area with the Vu-
Control. Carried on a cartop, the 200-pound unit raises floodlights seven feet above
the rooftop at the touch of a dashboard switch. The elevating mechanism is hydraulic;
the lights work on the car's 12-volt system. Maker is Weaver Div., Dura Corp., Springfield, lil.
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Pinpoint Parachuting: They Hit

Roll-Out Kitchen for Roadside Camper Cooking

Roll out this novel camper kitchen and
you're all set to enjoy outdoor cooking at
roadside stops. The idea: You don't have to
stay cooped up in cramped quarters inside
when the weather's nice outside. Intended

for house trailers and camper vans, the
self-contained kitchen unit slides down a -
sloping track to ground level. Invented by —
Lester L. Low of Talent, Ore., it also helps ﬁ
to create an enclosed area for privacy.

1 ﬂ T CROSS SECTION SHOWING KITCHEN INSIDE CAMPER
o )
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Precise military airdrops are a problem
because paratroopers jumping one at a
time tend to become strung out over a large
area. Often they land in widely separated
locations and can't join up into a fighting
™force. The system shown here, under study
by Lockheed, enables an entire paratroop

\

he Silk...and Ground... Tog

Seat-Belt Signal

You can't start your car with-
out first pushing aside this piv-
oted ignition-lock cover, warn-
ing you to fasten your seat belt.
The simple reminder is de-
signed to be cheaper and easier
to install than more complicated
devices. You just paste the self-

adhering pivot plate on the dash-
board. Inventor is Alvin L.

Shook of Salem, Il

.

Instant Fire Escape

It locks like a drain pipe, but actually
it's a collapsible ladder—a new idea in
fire escapes to eliminate the cost and
unsightly appearance of conventional
escape stairs. When stored, it folds flat
against the building. A crank at each
window location unlocks the outer leg,
which swings down along with a series
of cross rungs to form a ladder to the

ground. The device was developed by
Minimax Ltd. in Feltham, England.

team to jump simultaneously. The men are
harnessed together in a row with their
chute-release cords attached to an over-
head rail. A drogue chute pulls the men

free of the plane, tripping their chute re-
leases. The paratroopers thus land together

in a small area ready for instant action.
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The Brain That Tells a

UCH HAS BEEN SAID about the

size of the Boeing T747—that it
occupies nearly the space of a football
field, that its engine nacelles are of
greater diameter than a B-17's fuselage,
that when fully loaded it weighs more
than 140 Cadillacs.

But one of the giant's most intriguing
features is an electronic unit that oc-
cupies a cubic foot and weighs slightly
more than an electric typewriter. It is
the Carousel IV, the inertial navigation
system (INS) that tells a 747 pilot
where he is and how to get to where he
wishes to go. The INS provides this and
much more navigational data instantly
and with far more accuracy than any
gear previously used by airlines. “Ab-
solutely fantastic!” is a typical reaction
when a veteran pilot first sees it work.

A brainchild of General Motors’ Delco
Electronics Div. at Milwaukee, the

108

COMPONENTS of the Car-
ousel 1V inertial novigo-
tion system take up aobout
as much space a: standard
file drawer. Lower wunit at
left is the mode selector;
above it is the display wnit.
Heart of the system is in
the large box, which con-
tains the inertial platform
with its occelerometers and
gyros, as well as a digital
computer. The unit at the
right is o battery—a bock-
up power supply. Coupled
to an autopilot, the system
can fly a big jet between
anv two points on Earth. It
can alse tell pilet where
he is ot any given moment

Carousel IV is a by-product of 20 years'
work with inertial guidance technology.
Navigators similar in concept were used
‘0o guide the Thor and Titan missiles,
and the command and lunar modules
on the Apollo moon missions.

In the early days, transocean flying
was accomplished by dead reckoning
and celestial navigation. A pilot held
a compass course which had been ad-
justed for wvariation, deviation and
whatever wind information was avail-
able. En route, his navigator pinpointed
actual position with sun or star shots,
provided clouds did not obscure the
sky. Drift was measured by dropping a
smoke marker or flare onto the water
and lining up the receding target with
the grid lines of a drift sight. The crew
which found itself “on solid instru-
ments,” a common situation over the
North Atlantic in midwinter, could only

POPULAR MECHANICS




By LEN MORGAN

maintain flight plan headings and hope
for a break in the clouds prior to land-
fall.

Radio took much guesswork out of it,
at least for an aircraft within 300 miles
of land. The fixed loop antenna enabled
a pilot to fly a selected track to or from
a transmitter; later, the rotating loop
enabled his navigator to zero-in on two
or more stations, plot them and come
up with a reasonably accurate fix.
Coastal direction-finding stations picked
up a plane’s signals and radioed their
fix to its pilot. Then came the radio
range which radiated a beam seaward
so that inbound airmen could ride home
on it.

Just before World War II the auto-
matic direction finder (ADF) came into
use. This godsend’s needle automatical-
ly pointed to any station tuned in. Twin
needles provided simultaneous bearings
from two stations and seemed, at the
time, everything the overwater crew
could desire.

All of these aids operated at low fre-
quency, and this was their drawback.
Weather and other factors rendered
their information unreliable when it
was most needed. Communications with
direction-finding stations and range
beams were drowned out by static;
ADF needles were attracted by thun-
derstorms as well as shore stations; at
dawn, and again at sunset, low-fre-
quency transmissions would skip over

VETERAMN PILOT Len Morgan is qualified to fly
747s. Phote shows him during his final checkride
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Where to Go!

The electronic marvel that puts the
Apollo lunar modules on target also
provides pinpoint navigation for the
jumbo jets. Here, an airlines pilot
tells how this amazing system works

an aircraft 100 miles at sea but would
be clearly received by pilots 5000 miles
away. Early radio was an aid rather
than a solution.

Radar, radio altimetry, Loran (Long
Range Navigation) and very high fre-
quency radio (VHF) came out of the
Second World War and were put to air-
line use—bringing a bit closer the day
of precision overwater navigation.

The rapid expansion of transatlantic
airline service in the late 1940s made
precision a necessity. While half a dozen
aircraft could zigzag between New
York and London without endangering
each other, this would not be acceptable
for 30 flights, much less 60. The visual
omni range (VOR) and radar afforded
highly accurate close-in navigation and
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traffic separation but, while immune
to most interference, suffered from a
lack of range. VHF and UHF signals—
like those from a TV station—follow a
“line of sight,” not the Earth's curva-
ture.

Even when it flies at the highest
legal altitude, an airliner operating be-
tween San Francisco and Honolulu is
bevond the range of VHF signals for
80 percent of its schedule.

Today, most international air carrier
flights navigate with Doppler equip-
mz=nt. The Doppler relies on four con-
tinuous radar signals between aircraft
and water, providing ground speed and
drift readings. This equipment will lead
a flight across 3000 miles of water with
great accuracy. Two entirely separate
Dopplers are minimum equipment—
one unit is checked against the other en
route.

While a tremendous advance in the
art when introduced about 10 years ago,
Doppler is not troublefree. A glassy
ocean does not properly reflect radar
waves, causing one or both sensors to
kick off. The pilot then must rely on
Loran—a low-frequency device, which
at times suffers from weaknesses of
such devices. This is why 120-mile
spacing is required on busy interna-
tional routes.

The idea of inertial navigation is not
new but it took the space program to

160° /““‘

GREAT CIRCLE ROUTE from Dallas to Honolulu oppears
ai a stroight line and—at 3294 nautical miles—is 78
miles shorter than Brave route. Morth, Alpha, Brave
and South aore the main air routes between California
and Howaii, though there ore others that alic moy
be used. When “great circle” or INS flying becomes
more widespread, the airline flight times will be cut

make it practical and economical
enough for commercial use. Three ac-
celerometers small enough to be held
in the palm of a hand precisely measure
changes in velocity of the aircraft. They
are mounted on a platform stabilized
by three small gyros spinning at 24,000
rpm. The platform remains rotationally
fixed in space, no matter what changes
the aircraft happens to make about its
three axes.

Accelerometer signals are fed to a
digital computer which keeps track of
time and each change, however minute,
in speed and direction.

Operation of the INS requires little
special training. While Doppler/Loran
crews spend up to two weeks in a class-
room and fly 50 to 100 hours under the
supervision of a navigator in the pro-
cess of being “rated,” INS theory and
practice can be explained in two days
of school and two hours in the cockpit
simulator.

One overwater hop should fully
qualify a pilot to operate on his own
with the Carousel] IV.

During preflight checks a erew must
“tell” the INS where it is by inserting
into its computer the exact position of
the airplane. This must be accomplished
while the plane is parked and at least
15 minutes prior to departure for the
system to properly align itself. Then the
latitude and longitude of the destina-
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tion are inserted, along with coordinates
of up to nine “waypoints.” A flight from
Dallas to Honolulu is not programmed
from city to city, or airport to airport,
but from its gate at Dallas to its gate at
Honolulu. It is that precise. The INS is
“told,” in effect, “Guide us from Gate
12 at DAL to Gate 29 at HNL.” An ex-
perienced crew can complete the setup
for any flight in five minutes.

The INS is self-contained and does
not require any outside magnetic, radio
or radar inputs. It provides course data
in degrees from true North and is total-
ly unaffected by the continuously
changing variation that complicates all
magnetic systems of navigation. It al-
ways navigates along a great circle
route (a string connecting any two lo-
cations on a globe approximates a “great
circle”—the shortest distance between
these locations).

This is not to say that present Dallas-
Honolulu flights are operating along
great circle routes. Such a flight would
cross northern Mexico, several areas
reserved for military use and conflict
with the four primary airways current-
ly employed for California-Hawaii traf-
fic. At this writing, relatively few air-
liners are equipped with INS and they
must often fit into the flow of Doppler-
equipped aircraft. The FAA is current-

IT'S SMALL, but this inertial reference wnit can
sense every movement of the giant 747 airliner
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ly establishing a new domestic network
of routes between major terminals to
allow INS users to cut corners and fly
straight through on a regular basis.

As INS comes into more general use
traffic control methods will be further
modified, allowing INS trips to fully ex-
ploit the system’s unique possibilities.
Ideally, all INS-directed flights would
fly great circle routes from takeoff to
landing. Today a Dallas-Honolulu
schedule must usually make 15 to 20
heading changes to comply with a rout-
ing that takes it across Los Angeles,
200 miles north of the shortest way to
Hawaii. In cruise, a 747 burns about 400
pounds of fuel a minute; anything that
can reduce a flight by 5 minutes, or 10
or more, adds up to significant savings
in operating costs. INS will eventually
make such savings possible to all air-
lines.

After takeoff a flight is normally
vectored by radar to its assigned route,

(Please turn to page 204)
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NEWS BRIEFS

‘Bubble-Top’ VW

The addition of the top half of a Volkswag-
en sedan to a VW bus results in a sort of
bubble-top camper that's high enough for oc-
cupants to stand up inside.

e

Bridge is obstacle course

Irish traffic authorities create '‘obstacle
courses”’ on bridges that can't stand the
strain of high-speed traffic. Vehicles must
slow to five mph to negotiate the zigzag
path; thus vibration is cut down.

e

Farming by remote control
Demonstrated in Switzerland, this auto-
mated farm tractor can perform some 20 jobs
by radio control. The technician in the fore-
ground operates the control panel. Maker of

the tractor says that one farmer could con-
trol several tractors in his fields.

British Leyland’s electric

This prototype of an electric car is by
British Leyland. It has a plastic body and
top speed of 32 mph. The car has no gears
and is powered by heavy lead acid batteries
that weigh over 600 pounds. Maximum range
is 40 miles before recharging.

Giant ‘model’ railroad

Locomotives stand five feet tall, weigh
about five tons and haul about a dozen cars
per trip on the Romney, Hythe and Dym-
church Light Railway across the Kent marsh-
es of England. The railroad, built in the late
1520s, has 14 miles of track and is de-
scribed as the smallest privately-owned rail-
way in the world. Passengers sit two abreast
in the coaches, protected from the weather,
Some 350,000 passengers ride the railway
each year. Its nine locomotives are replicas
of steam engines that ran on British main
lines until diesel and electric trains took over.
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‘Police Car of Tomorrow’

Equipped to handle virtually any emergency, the "Police
Car of Tomorrow' is a four-door Plymouth customized by
Federal Sign & Signal Corp. as an ideal law-enforcement
vehicle. The car is being displayed throughout the country.
Among its features are see-through roof, front-mounted
push-bar for moving disabled vehicles from the road, and
TwinSonic visual-audible warning unit on the roof. In the
trunk (upper right) are such items as a kit for prying
open disabled vehicles, maternity kit and gas grenades and
launcher. One of the electronic devices at the console (right)
is VASCAR, a speed-timing computer.

Navy trainer reappears as counterinsurgency craft

Formerly a Navy jet trainer, the Temco-designed TT-1 is now being produced by Amer-
ican Jet Industries as a more powerful trainer and/or counterinsurgency fighter called
Super Pinto. Its Mach limit is .76. Extra tanks (shown) were for a long-distance speed run.
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By BILL HARTFORD
Auto Editor

HERE OUGHTA BE A LAW,”
say those of us who want to be
protected from something. But when it
comes to laws that will protect us from
ourselves, we're not very enthusiastic.

We proved it by our appalling dis-
regard for the automobile safety legis-
lation of the past several years: Thou-
sands of lives are wasted in automobile
accidents each year because govern-
ment-required safety belts are not be-
ing used. The needed incentive, all that
would be required to get most of us to
belt up, is simply a law that says you
must buckle up.

Such an obvious solution is, sadly,
not good politics, and, so, safety legis-
lation continues to be directed almost
exclusively at the vehicle (you don't
hear much about improved driver
training and laws for breakaway light
poles near roadways). Currently, offi-
cialdom’s cry is for a passive restraint
system (with the Highway Traffic
Safety Administration high on air
bags), for stronger bumpers at a uni-
form height, for speed controls, even
for a possible check-out gizmo to pre-
vent intoxicated (and otherwise flus-
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Why You Should Buy

tered persons) from starting their cars.

There are many examples of cost-
effective safety features in today’s cars
(collapsible steering columns, side-
beam protection, accident-proof door
locks and so on). And no one will dis-
pute the need for continuing research
and development in automotive safety.
But it is also clear that, without a
careful approach to what we're getting
for what we're paying, in a few years
the government may have saved us
from ourselves by making it impossible
to afford to buy a new car! The list of
safety-related improvements is endless,
but what price auto safety?

Consider the legislation of a more
crash-resistant bumper system. It’s not
just a new bumper: The chassis must
be beefed up for the additional energy
absorption and weight. The first safety-
bumper cars, the '73s, will have a
system designed for five-mph -colli-
sions. Sticker price will be up around
$100 just for this protection. Will it be
worth it? Maybe not unless you have a
five-mph collision within the number
of years it takes to realize the $100
from promised savings on your auto
collision insurance. In a more severe
collision, what will it cost to replace

OCTOBER 1971

the bumper system? You can bet a lot
more than your present bumper. In
1974 the bumper standard will be even
more stringent and include uniform
bumper height.

How about air bags? If 'T4 model-
year legislation stands up in court (it's
now being challenged by domestic and
import automakers), you’ll be forced to
buy a car equipped with this possibly
inadequately developed device—and
pay the price. You'll especially resent
such automotive taxation without rep-
resentation if you faithfully wuse
shoulder-lap belts.

If you buy a car for its styling, your
reason for buying is becoming a thing
of the past. Fine if you hold to a VW
philosophy, but possible legislation
may restrict your choices.

Are you hooked on convertibles? Get
one now; they're fast going the way of
the dodo bird. Rumor is GM’s inter-
mediates will be next—gone in '73.

Add to the high price of safety the
cost of future air-pollution control
hardware, and, what someone humor-
ously suggested, starts to sound like a
practical idea: Even if you don't need
it, buy a '72 now, put it on blocks and
break it out in '75! Lol
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AMC Gets It
All Together

The small company, last in sales, tackles
the big job of putting workmanship first

By ROBERT LUND, Detroit Automotive Editor

HE best cars out of Detroit this

year in terms of the way they're
put together may come out of Wiscon-
sin. That's where American Motors
makes 'em.

How can a little company claim to
build them better than a big company?
Because it's a little company. Because
it doesn’t build as many cars, in num-
bers or models, or build them as fast as
a big company. In a small, tight opera-
tion, there are fewer chances of mak-
ing mistakes.

That's not a prediction that AMC's
"12s will be the best cars on the road.
“Best” takes in a lot of territory other
than the way they're assembled. Every-
body has his own idea of how many
points to assign for styling, engineer-
ing, handling, service, gadgetry and
what the bill will come to when the
dealer finally feeds it through the add-
ing machine.

But if you score high on your per-
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sonal scale for the way the pieces fit to-
gether, AMC says it’s got the goods. “I
don’t claim we've magically and finally
licked all the problems of the assem-
bly line,” Gerald Meyers. vice-
president in charge of product develop-
ment. admits. “We can't do that any
more than any other company. But we
sure as hell have licked a lot of the
problems.

“We lined things up on a priority
basis. items that are important to car
buyers. whatever they drive. Then we
rated our cars on those items. We
didn’t try to kid ourselves. In too many
cases we had to admit we weren't doing
as well as we should. So we stamped
‘Go’ on whatever it took to make them
better.”

Meyers uses his fingers to tick off the
major moves AMC'’s made for ’'72:
® Reduced the product line from 21
cars to 15. All low-line jobs have been
dropped. “No more ‘strippies.” "’ Meyers

POPULAR MECHANICS
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vixplains. “We're going bottomless for
9?2""

® Upgraded the 15 surviving cars.
Some gear you used to pay extra for
has been made standard.

® Worked its cars over virtually from
scratch looking for ways to improve
them. This project, AMC says, led to
102 engineering changes. Not visual
wrinkles. Strictly working pieces.

Several changes apply to all cars.

There’s a new (to American Motors)
automatic transmission. AMC calls it
Torque-Command. AMC buys the unit
from Chrysler. It's an improvement on
the automatic the company used to of-
fer because it doesn’t require band ad-
justment and you don’t have to change
oil under normal driving.

Electric windshield wipers and wash-
ers have been made standard on all
cars, replacing the vacuum type.

You can get disc brakes on all cars,
whether the engine’s a Six or an Eight.
They cost extra, of course.

If you order a radio, you get a stub
antenna—it retracts to three inches—
preset at the factory for best reception.
The antenna used to be installed by
dealers on AMC cars.

As an antitheft measure, an inside-
the-car hood release is available on all
AMC products.

In the safety area, the company has
instituted a policy of testing brakes of
all cars before shipping them to dealers,
an idea other producers might emulate.

1972 AMERICAN MOTORS SPECIFICATIONS

JAVELIN S5T changes for 72 include new cross-
hatch, rectangular grille and optional rally stripes

Calling ’em off by name, here’s how

they've changed:
AMBASSADOR: Power drum brakes
and an inside hood release lock have
been made standard. “Full factory
equipment,” one of those vague phrases
that doesn’t mean what the dealers
would like you to think it means,
counts for something on Ambassador.
In addition to power brakes, you still
get air, an automatic transmission and
a V8 in the standard package.

Heater and airconditioning controls
are now vacuum-actuated, eliminating
the need for cable adjustment. There's
a new plug-in socket for the main wir-
ing harness, making it easier to service.
An air outlet’s been added on the left
of the instrument panel to improve the
flow of fresh air. Fuel-tank capacity on
wagons has been increased from 17 gal-
lons to 20.

The company has made some sparing

(Please turn to page 206)

Wheel- Overall Overall Track nes in Models) Series*
Car Body Style base Lemgth Width (Displacement, cu. in—V8 except
(in) (i) {im) (f/r in) |as meted—carburetion)
Gremlin 2-dr sedan 9.0 1613 706 57.5/57.0! | 236-6-1bbl., 258-6-1bbl., 304-2bbl.
Hernet 2-dr. sedan, 1080 1793 706 57.5/57.01 | 2326-1bbl., 258-6-1bbl., 304-2bbl.,
4-dr. sedan, 360-284bbl,
Sportabout
Javelin 2-dr. hdtp. 1100 1918 752 59.3/60.03 | 232-6-1bbl., 258-6-1bbl., 304-2bbl.,
360-284bbl., 401-4bbl.
Matador 2-dr hdtp., 1180 206.12 772 599/60.0 |232-6-1bbl., 258-6-1bbl., 304-2bbl.,
4-dr. sedan, 360-2&4bbl., 401-4bbl.
wagon
Ambassador idr hdtp., 1220 21084 77.2 59.9/60.0 | 304-2bbl., 360-2&4bbl., 401-4bbl.
.‘ra"scdm, *Not all engines available In all models

1, 57.2/5b.6 VB models; 2, 205.0 wagon; 3, 59.7/60.0 V8 models; 4, 209.7 wagon
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No eye-popping changes but it’s still a bumper crop

By MICHAEL LAMM, West Coast Editor

ENERAL MOTORS had hoped to

bring out a completely redesigned
series of intermediates in all 1972 lines,
but last year’s strike scotched those
plans until 1973.

Most GM "nameplates had been re-
styled for 1971, so there’s not too much
that’s strikingly different about the
"12s. Then, too, cries of corporate ir-
responsibility plus public and govern-
mental elamor for more safety and less
smog have sent GM engineers scurry-
ing to fight those battles. Which cut
deeply into the time ordinarily spent
on revamping, restyling, restructuring
and re-engineering overall car lines.

As a result of these trends: 1) GM
is soft-pedaling 1972 horsepower rat-
ings even more than for 1971. Chevrolet
handed out some last-minute informa-
tion that revised its initial figures
(downward). 2) There’s been a lot
more effort put into reliability, crash
protection, manufacturing methods,
safety and emissions than ever before—
this in all divisions. 3) GM has seen a
mild weeding out of series and body
styles, to wit: Chevy dropped the SS
OCTOBER 1971

Monte Carlo for '72; Pontiac is down
five models and no longer makes the in-
expensive T-37 Le Mans or the Le
Mans Sport. The GTO now becomes a
Le Mans option package. Olds is down
three series and has discontinued the
Delta Custom; also lists the 4-4-2 as a
Cutlass option. Buick has reinstated
the Skylark 350 (dropped for 1971).

Hardware changes, minor as they
are, include: 1) Facelifts all around,
but only devotees will be able to tell
a 1971 from its 1972 counterpart. 2)
Stronger bumpers on all GM full-sized
cars, including several that roll with the
punch. But most lines still go with stan-
dard bumpers. 3) “Wet look” vinyl
roofs plus more emphasis on sunroofs
from some divisions.

Now here’s a make-by-make run-
down of all 1972 GM offerings.
CHEVROLET: The big Chevy got the
Caddy look for 1971. Some GM officials
let out a corporate groan—looks too
opulent, they said; not in keeping with
Chevy’s status. Maybe so, but for ’72,
Chevrolet’'s Cad look remains, is re-
fined, and the car’s ride turns out to
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1972 GENERAL MOTORS SPECIFICATIONS

Cars Bedy Style I.mr.h!I Width Track mll. in. *nmpt
- &
n) (m) (Gn) {f/r in) | as noted—carburetion)
Chewrolet 2-dr. sedan, 97.0 1697 654  55.1/54.1 | 140-4-1&2bbi,
Chevrslet 2-dr, coupe, 980 1825 69.0 58.7/59.4 | 350-284bbl., 454-4bbi.
Corvette convert.
Pentiac 24dr. coupe | 1080 1916 734  61.6/60.3 | 250-6-1bbl., 350-2bbl., 400-284
Firehird bb., 455-4bbl.
Chewrelet 2dr. coupe | 1080 1880 744  61.3/60.0 | 250-6-1bbl., 307-2bbl., 350-284
Camare bbl., 396-4bb.
Chevralet 24dr. coupe, | 111.0 1894 724  59.1/58.8 |250-6-1bbi,, 307-2bbl., 350-4bbl.
Neva &dr. sedan
Pentiac 2dr. coupe, | 1110 1945 724  59.0/58.9 | 250-6-1bbi., 307-2bbl.
Ventura 11 4-dr. sedan
Chevrelet 2dr. coupe, | 1120 1975 754  60.0/59.9 | 250-6-1bbl., 307-2bbl., 350-284
Chevelle convert, 4dr.| 11600 2015t “bbl., 400-4bbl., 454-8bbi,
sedan, wagon
Postiac 2-dr. coupe, | 1120 2028 767  61.0/60.0 | 250-6-1bbl., 350-2bbl., 400-2&4
Le Mans arn.,mrtﬂ. 116.01 206.82 bbl., 455-4bbl.
hdtp., wagon
Buick Skylark  2.dr. coupe, |[1120 2033 768 59.3/59.3 | 350-2&4bbl., 455-4bbl.
hdtp.,convert.,
:aﬁn hdtp., 116.00 20731
Didsmabile 2-dr. coupe, | 11208 20363 768  59.7/59.0 | 350-284bbl., 455-4bbl.
Cutlass hdtp., convert.
ddr. hdtp., 116.0¢ 21334
wagon
mmm 24dr.coupe | 1160 2065 756  60.3/59.3 | 350-284bbI, 400-4bbl., 454-4bbi.
Pontiac s 24dr. coupe | 1180 2137 764  62.0/60.0 m 455-4bbl.
Buick Riviera 2dr. coupe |[1220 2183 800 636/64.0 | 4554bbl.
W 24r.coupe | 1220 2206 798  63.5/63.6 |4554bbl
Cadillac 24dr. coupe, (1263 2232 798 635/63.0 | S00-4bbi.
Eldorade convert, -
Chevrolet 24r.coupe, |1215 2199 795  64.0/64.0 | 250-6-1bbl., 350-284bbi., 400-2
convert., &4bbl., 454-4bbi.
Et‘; mm 12505 225.25
Pontiac M-"m 1235 2224 795  64.0/64.0 | 400-284bbl., 455284bbi.
(Grande Ville) sedan, hdtp., |126.06 226.45
Buick Le Sabre Wm }gg? gﬁr 800  63.6/64.0 | 350-284bbl., 455-4bbl
sedan, hdtp.
Oldsmobite 2-dr, w 1240 2221 795 64.1/64.0 | 350-2bbl., 455-2bbl.
Deita 88 hdtp., 4-dr.
hdtp., sedan
Buick 2-dr. coupe, { £ 63.6/64.0 | 455-4bbl.
. IS - 1270 2279 800
Didsmebile 24dr. coupe, |1270 2278 796 64.1/64.0 | 455-284bbl.
98 4dr. hdtp. 22708 7958 $3.8/63.78
Cadillac m hdtp. | 1300 2274 798  63.0/63.0 | 472-4bbl.
4dr. sedan | 1330 2304
4dr. sedan, |151.5 2489 *Not all engines available In all models
limousine
1, 4-dr. ; : . 3, §" 442,
Fatr e ST TN B SR SR, o, s
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WEAR INDICATOR

BUMPER DISPLACEMENT under impact is provided by spring-steel
bumper-mounting system on front of all fullsize Oldsmobiles

be even quieter and smoother than last

year.

All V8 models now make Turbo Hy-
dra-Matic standard equipment, and
likewise with wvariable-ratio power
steering. The flow-through ventilation
system has been revamped so cold air
no longer backs up into the rear-seat
area. A few owners complained about
that in 1971.

The big Chevy’'s front bumper is
heftier than before, with rugged rein-
forcing framework behind it and a
rubber impact strip out front. Alto-
gether, though this bumper is rigid, it
withstands a 2.5-mph barrier impact
without damage.

In other series, the Vega gets a glove-
box door (the Vega shown in color on
page 120 is a special custom job: The
Yenko Turbo-Stinger); the Nova re-
mains virtually unchanged; Camaro
likewise except for minor trim differ-

WEAR INDICATOR, on front discs of the
Torenado, will soon be on all of GM lines

OUTDOOR THERMOMETER is o gee-whiz
option on all 1972 Oldsmobile models

ences; Chevelle’s grille has been re-
vamped slightly; and the Corvette,
since it’s the nation’s favorite for car
thieves, now has an antitheft alarm as
standard equipment.
PONTIAC: Pontiac also made some
big changes in '71, thus little ones for
"72. One important 1972 addition,
though: a plush Luxury Le Mans in
the intermediate series. The 1972 GTO,
however, since owners were finding it
hard to get insurance, has been made
an option package for the Le Mans
coupe and two-door hardtop, with
fewer horses. The GTO’s base price is
less now, thanks to thinning out the
standard equipment. Also dropped: the
T-37 Le Mans coupe, probably because
it competed with the Ventura II,

Big Pontiacs have energy-absorbing
front bumpers that let you crash into
other cars at five mph without damage

(Please turn to page 210)

LUXURY LE MANS addition is among changes in the Pontioc
intermediate lineup. T-37 is dropped, GTO is an option

.
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T HERE'S A SAMENESS that makes sense about Chrysler’s '72 cars. That
sounds like a contradiction, because similarity and sameness are supposed to
be sins in automaking. At least in styling. But what about other areas?

What Chrysler’s done for 72 is apply certain improvements to all its cars. Across
the board, regardless of price. So what's new about that? Standard practice in
bringing out a new item or improvement is to limit it to the highest priced cars
for a year or so, then offer it as an extra-cost option on the plainer pieces. Chrys-
ler’s decided if it’s good enough for Imperial, Plymouth should have it too. Within
reason, of course. (Don't misread the company’s motive. It has nothing to do with

Chrysler Sets
Some Standards CARS

On all the company’s car lines, the switch is on
to standardize features that once were options

By ROBERT LUND, Detroit Automotive Editor Photos by Bruce Moss

corporate altruism. It’s the old mass production principle—the more you stan-
dardize, the lower your costs per unit.)

Here’s a list of better or new items standard on all Chrysler cars for '72 except
the two imports, Cricket and Colt:

Headlights and back-up lights: They're brighter, throw more light on the road
and are better directed.

Trim: All exterior brightwork—lamps, grilles, door handles, bumpers and orna-
ments—is treated by a new process the company calls “discontinuous chromium
plating.” The process distributes anticorrosive elements over a larger area,
providing better protection against chemical attack and rust.

Bumpers: They've been beefed up to take more impact. Chrysler isn’t saying
how much more. Just more. ; |

Radio antenna: Made of solid stainless steel, the antenna is permanently fixed
at 31 inches. It doesn’t telescope. The neighborhood vandals won't be able to snap
it off as easily as they did the old version and you don’t have to worry about it
being clipped off going through a car wash.

Seats: Seat tracks are made of a heavier gauge steel so the seat’s less likely to
break loose if you get socked from the rear.

Seat belts and shoulder straps: Belt and strap attach to a single buckle. Neater
and you don’t have to fumble around as much to lash yourself in.

Alternator: Solder joints have been eliminated. heavier diodes are used and
capacitor mountings have been strengthened. The unit’s easier to install and
service and should require less service.

Litter bags: Two-quart size made of plastic; there's one in every car.

New but not standard on all cars:

Chrysler has a new optional engine the company refers to as “a compromise
between muscle and economy.” Replacing the old workhorse 383-c.id., the new
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CHRYSLER TOWN AND COUNTRY wagons have new
outo-lock to lock tailgate door when ignition is on

job is a 400-c.i.d. V8 with an 82 to 1
compression ratio and comes in two-
barrel or four-barrel versions. Bore has
been increased to 4.34 inches from 4.25.
Stroke remains the same—3.38 inches.
Chrysler says the new plant is a better
performer and will give the same fuel
results as the 383.

The ignition system has been im-

1972 CHRYSLER-PLYMOUTH

PLYMOUTH FURY hos new 400-cu.-in. V8 as on op-

tion. Compression ratio is 8.2:1 for regular fuel

proved on the 360-c.i.d. engine, a carry-
over from previous years. Working
parts in the distributor have been re-
duced to two bearings. The only service
required is a drop of oil every 24,000
miles. The same ignition setup is used
on the new 400 engine.

Chrysler’s catalog is down to 73 mod-

{Please turn to page 206)

AND DODGE SPECIFICATIONS

Wheel- Overall Overall Track Engines in Modells) Series*
Car Body Style base Length Width (Displacement, cu. in.—V8
| in) {in.) {in.) (f/r in) except as noted—carburetion)
Dodge Colt 2.dr. hdtp., 953 1606 618 50.6/50.6 97.54-2bbl.
coupe, 4-dr.
sedan, wagon
PI,[!“:gth 4.dr. sedan 980 1614 625 51.0/51.3{91.4-4-1&2bbl.
ricket
Dodge Demon  2.dr.coupe (1080 1925 717  57.5/55.6 198-6-1bbl,, 225.6-1bbI.,
Dart, Swinger igr. hdntip" 1110 196.2 69.7 57.4/55. 5 318-2bbl., 340-4bbl.
r. sedan
Plymouth 2.dr. coupe, 1080 1884 710 57.4/55 ﬁ 198-6-1bbl., 225-6-1bbl.,
Valiant, Duster 4-dr. sedan 318-2hbl., 34!]—4th
_Scamp  2.dr. hdtp. 1110 1921 710 57.4/556 _ _
Plymouth 2-dr. hdtp. 108.0 1866 749 59.7/61.6,225-6-1bbl., 318-2bbl., 340-4bbl.
> gamcuda
pdge
__Challenger  2.dr. hdtp.  |110.0 1913 764  59.7/61.6/225-6-1bbl., 318-2bbl., 340-4bbl.
Dodge Charger, 2-dr. coupe 1150 2054 769 59.7/61.62256-1bbl., 318-2bbl., 340-4bbl.,
hdtp. 400-2&4bbl., 440-4bb].&(3)2bbl.
Coronet 4-dr. sedan 1180 2070 777 59.7/6l16
wagon
Plymouth 2.dr. hdtp., 1150 2032 79.1 59.7/62.0{225-6-1bbl., 318-2-bbl.,
Satellite coupe, 340-4bbl., 400-2&4bbl,
4-dr. sedan, 1170 2046 786  59.7/62.0,440-4bbl.
' __wagon 1170 2109 792 60.1/634
Plymouth Fury  2.dr. hdtp., 1200 217.2 799 62.1/63.4/318-2bbl.. 360-2bbl., 400-2bbl., 400-
ﬁ-;r. sedan, 4bbl.&(3)2bbl.
tp.
wagon 1220 2220 799 62.1/634
Dodge Polara, 2-dr. hdtp., 1220 2194 796 62.1/63.4/2256-1bbl., 318-2bbl., 360-2bbl.,
Monaco d.dr. sedan 400-2bbl., 440-4bbl.
o hdtp., wagon | L o ST o
Chrysler 2-dr. sedan, 1240 2241 79.1 62.1/63.4/360-2bbl., 400-2bbl., 440-4bbl.
hdtp., 4-dr.
sedan, hdtp.,
. wagon I 1220 2248 791 62.1/634
Chrysler 2-dr. hdtp., 1270 2295 796  62.4/63.4/440-4bbl.
Imperial 4-dr. hdtp. | =Not all engines available in all models
126 POPULAR MECHANICS



Go-anywhere switch engine

Capable of pulling a 500-ton string of rail-
way cars, the Mercedes-Benz Unimog can then
raise its guide wheels and travel anywhere.
It has a diesel engine and four-wheel drive.

Add-ons make it a Trislander

By stretching its popular Islander and add-
ing a third engine, Britten-Norman turned
it into a Trislander (shown). It carries
18 passengers and cruises at 180 mph.

Shopping in bunkers

Looking for a site in which to build a shop-
ping center, an English developer came upon
an abandoned munitions factory—and con-
verted it into a profitable cluster of stores.
The 10 bunkers, each with 11,000 feet of
floor space, look like ordinary, well-stocked
stores inside. Landscaping of the 25-acre site
has turned it into a parklike area.

OCTOBER 1971

NEWS BRIEFS

‘-

Battery-powered chair

A battery-powered wheelchair, for both
outdoors and indoors, has been developed by
a British firm. It's steered by a joystick
that also applies electric brakes.

_____




AUTOMOTIVE

WHY YOU

SHOULD
HOP UP
YOUR

point and plug life, easier starting,

reliable ignition at high rpm and even

more honuses—ido it now!

By ROGER HUNTINGTON

HE FACTORY ignition system on

your car is designed to do one sim-
ple job at the lowest possible cost: To
provide a strong spark up to the maxi-
mum shift-point speed of the transmis-
sion—usually around 4500 rpm—with
no more maintenance than replacing
sparkplugs and breaker points once a
year.

If you want more performance, the
specialty equipment industry—the hot-
rod business, if you will—offers liter-
ally hundreds of items that will bolt on
in a few minutes, and completely trans-
form the performance of your stock ig-

128

It'll cost anywhere from $8 to $75, but
if you want better fuel economy, longer

DWELL EXTENDER, this from Metrotec, is
easily installed unit that provides o fuller
charging of the coil for more spark energy

nition. You can get reliable ignition up
to 10,000 rpm! You can get a modified
spark advance “curve” that will pep
up the engine in the low and medium
speed ranges. You can get gadgets that
permit you to use a set of plugs and
points up to 50,000 miles. You can even
do away with the points altogether.
And if you're plagued with the age-old
malady of most factory ignitions—miss-
ing when you punch the gas after a
period of slow-speed stop-and-go driv-
ing—there’s help, too.

In no area of the engine can you buy
more performance improvement for

POPULAR MECHANICS




DISTRIBUTOR CAP

HIGH-OUTPUT COIL

CONDENSER NMOMNFLOATING

POINT SET

IGNITION HOP-UP KITS include components that replace foctory ignition. This is Borg-Warner “Power Brute”

less money than in the ignition system.
For example, how about extending the
effective rpm range of your ignition,
since most modifications help this area.
Many high-performance factory en-
gines now are capable of 6000 rpm, and
stock ignitions are definitely marginal.
The simplest and least expensive way
to strengthen the spark at higher
speeds is to install a special dual-point
breaker plate in your distributor, for a
price of around $8. The principle here

—
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is to have the closed period of the two
sets of points overlap, so the effective
“dwell” period—when battery current
can saturate the coil—is increased at
any engine speed. This gives a hotter
spark at high speeds, when the dwell
period with one set of points is too
short to really pump up the coil pri-
mary circuit. Some factory high-
performance engines have dual points,
but too often they're considered too
expensive. You can buy a set at any

BASIC IGNITION SYSTEM

HIGH VOLTAGE
TO DISTRIBUTOR

IGNITION COIL

DISTRIBUTOR
CAM

MOVABLE
POINT

RUBBING
BLOCK

STOCK IGNITION SYSTEM puts out curve as shown at
left. Hop-up systems improve on it; CD is the best
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HIGH-FERFORMANCE DISTRIBUTOR from Crager haos
adjustable point plate, dual points, needle bearings

hot-rod shop and install them as easily
as you would a standard replacement
set.

For a few more dollars you can buy a
special high-output coil to replace the
standard factory coil. Stock coils, built
to a price, will give you a maximum of
about 15,000 volts of secondary output
at lower speeds. Specialty coils have
more windings, better insulation, bet-
ter sealing, and core materials with
stronger magnetic properties. They
give 30,000 volts and more—for about
twice the cost of a factory coil. In con-
junction with dual points you've got an
ignition system that’s capable of over
7000 rpm.

Many companies offer complete ig-
nition hop-up kits that contain all the
necessary parts to rebuild a factory sys-
tem into something special. Besides a
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BREAKERLESS IGMNITION SYSTEM from Mallory uses a
light beam and photocell to trigger spark; alse CD

point plate and high-output coil, you
generally get a quality replacement
condenser, rotor and distributor cap.
The rotor and cap usually are made of
a high-strength alkyd material that re-
sists carbon-tracking, with quality
brass contacts for maximum spark volt-
age and long life. These kits just give
you what the factory system could give
if more money could be spent. I've ob-
served the performance of several of
these kits on hot street machines, and
they do a tremendous job. You buy the
whole thing in a box and just bolt it
on in a few minutes.

The next step up is a special dis-
tributor to replace the complete stock
unit. This is getting up in the range of
$50 or more. Accel’s new “10,000 rpm”
distributor is probably one of the most
sophisticated on the market today, fea-
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EDX (for Energy-Discharge lIgnition System) is what
Rite Autotronics calls its wnit. Unigue feature is
dash-mounted voltage control unit and voltage meter

turing dual points with dwell adjust-
ment from outside by screwdriver;
double-thick, nonflexing breaker plate;
close plate tolerances for accurate
spark timing; needle bearings through-
out for long life and minimum friction;
adjustable spark advance curve that
can be tailored to the engine; superior
rotor and cap construction; positive
sealing against moisture and dirt.
Available for most popular late engines,
this new distributor will slip right in
to replace the stock unit.

Some specialty distributors, like the
“DuCoil,” are designed with four-
lobe cams and opposed sets of points,

CAPACITOR-DISCHARGE IGNITION, this the Ramfire
from Automotive Research Electronics, is in 350 orea
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INSTALLED ON
DISTRIBUTOR

BREAKER PLATE

DUAL-POINT BREAKER PLATE is inexpensive, can be
quickly installed in a stondard foctory distributer

to operate on two separate coils instead
of one. The idea is to double the dwell
period by putting half of the cylinders
on one coil and half on the other. (You
can't do this with an eight-lobe cam
and one coil because there isn’'t enough
physical space over the cam rotation.)
This gives a tremendous boost in high-
rpm spark voltage, almost as good as a
magneto, which is strictly for racing
engines. It'll give at least 8000 rpm.
Companies that make them say you
can have the benefits of dual-coil igni-
tion with a conventional system—by
wiring in their little dwell-stretcher
units. They use a transistorized circuit
to bypass the breaker points and switch
the battery current into the coil pri-
mary only a few milliseconds after the
spark fires. The points trigger the
spark only. Normally the coil can’t
start to build up until the rotor cam
comes around and closes the points. The
makers claim the effective dwell period
is longer than a four-lobe cam and dual
{Please turn to page 212)
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ELECTRONICS

How to
Control
Your Hi-Fi
From Any
Room in
The House

You can turn your hi-fi system and
remote stereo speakers on and off
from any location. This low-voltage
hookup makes the job easy and safe

By EUGENE WALTERS
Photos by Robert D. Borst

OU'RE IN THE BEDROOM doz-

ing off contentedly to music from
your stereo extension speakers when
you suddenly realize you have to get up
and go back out to the living room to
turn off your hi-fi system before you
fall asleep. Or maybe you've switched
on extension speakers in a basement
playroom only to discover when you
get down there that the sound is too
loud. So it's back upstairs again to fid-
dle with the volume control.

Today, most homes have at least one
pair of remote speakers and many have
two or more. It's a nuisance running
back and forth from one room to an-
other to turn the set on or off or change
volume level. The simple remote-
control system shown here ends all
this. It not only lets you turn your hi-fi
set on and off from any room in the
house, but, as an added bonus, it also
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Basic Remote-Control Setup

MAIN CONTROL
AT STEREQ S5ET

|
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O _—.®. O nmmmmmm @ |
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HI-FI AMPLIFIER

OR RECEIVER IN
LIVING ROOM

Technical Art by Jim Wright

gives you independent control of vour
remote speakers.

The system is based on a low-voltage
relay that controls power to your hi-fi
set. You just plug your amplifier or re-
ceiver into an outlet on the back and
the relay turns the power on or off. The
relay is actuated by remote pushbut-
ton switches—as many as you want
anyvwhere in the house. The relay con-
tacts are of the latching type that hold

POPULAR MECHANICS




for Any Location
COMMORN

CONTROL SYSTEM consists of
two units—a moin one at the
hi-fi set (far left on opposite
poge) ond o remote one at your
extension speakers (near lef1). A
low-voltage pushbuttan switch
in the remote unit activates o
relay in the main unit that turns
power o your hi-fi set on or off
os desired. Reloy is the latching
type with contacts thot open or
close ecch time remote pushbut-
ton is pressed. In addition, the
remote unit contoins o tfoggle
switch for turning extension
speakers on and off and o dual
volume control for adjusting
speaker level independently of
the moin hi-fi set. As shown in
the dicgram, ony number of
remote-control units can be con-
noeclted to the main unit merely
by running odditional cobles

| RIGHT

LEFT

5-CONDUCTOR
ROTOR CABLE

O
OTHER
L REMOTE

| CONTROL REMOTE
e
STATIONS LOW-VOLTAGE
- CONTROL

in either the “on” or “off” position with-
out the relay coil having to remain
energized. All it takes is a momentary
pulse of current to trigger the relay.
You press a button once and the con-
tacts close, turning the set on. Press it
again and the contacts open, turning the
set off.

Because the wiring is all low-voltage,
it’s safe to handle and involves no
electrical codes. The system consists of
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REMOTE STERED
SPEAKERS

two units—the main control at the hi-fi
set and a remote control near your ex-
tension speakers. Any number of re-
mote units can be connected to the
main control. From each one you'll
need a total of five wires—two for the
pushbutton switch and three for con-
necting to the speaker output terminals
on your hi-fi set (left, right and
ground). One handy dodge here is to
use five-conductor rotor cable—the
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MAIN CONTROL UNIT-MANUAL OPERATION
GUTLE'":TEHGN
REAR FO il
- LIGHT
= SR— OFF
. 12-VOLT TRANSFORMER RELAY
— COIL AUTO i
| [cgNTE?:TO ;
CONNECTION
NOT USED) _ MANUAL
T0 SINGLE-POLE
POWER DOUBLE-THROW
DOUBLE-POLE RELAY TOGGLE SWITCH
CONTACTS WIRED IN |
PARALLEL
L(E]MGTE «— 0 o gas;lgmmw
[- - | H
CONTROL
q—m * 0o OPEN
UNITS ~2-TERMINAL BARRIER |
STRIP ON BACK |
MAIN CONTROL UNIT-AUTOMATIC OPERATION
ey
A
PILOT
HI-FI LIGHT
D ON
12.VOLT TRANSFORMER
2vOL SFO gé:_liw AUTO
D (CENTER g p
CONNECTION ' e
. NOT USED) : g MANUAL
;gwm D — ‘o ¢ o | SINGLE-POLE
b e S i et DOUBLETHROW
DOUBLE POLE RELAY
CONTACTS WIRED IN YORGLE SWITER
PARALLEL
) - - OH——: l e — ‘ PUSHBUTTON
> SWITCH
CONTROL
- A ) i CLOSED
UNITS M ~2-TERMINAL BARRIER
STRIP ON BACK

HOW MAIN CONTROL WORKS is shown in diagrams
above. With toggle switch in manual position (top),
power is fed directly to outlets on rear of the unit,
and hi-fi is controlled at the set in the wsual way.
With switch in gutomatic position (bottom), power
is fed to tronsformer and relay. Outlets are now

controlled by pushbutton switch on main unit or by
any of the remote pushbuttons. Photo at left, be-
low, shows how five-conductor TV cable provides tweo
leads for remote-control pushbuttons and three for
stereo extension speakers. Photo ot right shows re-
loy and low-voltage transformer inside main control
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kind sold for controlling TV antenna
rotators. This is readily available, inex-
pensive and easy to work with because
it’s thin and flat. A 100-foot roll costs
about $4 and can be purchased at stores
that sell and install TV sets.

The low-voltage relay is installed in
the main control unit along with a 12-
volt transformer to power the relay
coil. These parts fit in a 5x4x3-inch
metal minibox or similar enclosure.
Two outlets at the rear let you plug in
your amplifier or receiver along with
additional equipment, such as a phono-
graph or tape recorder.

A single-pole, double-throw toggle
switch gives you a choice of conven-
tional manual operation or automatic
remote operation. In the manual posi-
tion, the outlets are constantly hot and
your hi-fi is controlled from the set it-
self in the usual way. In the automatic
position, power is fed to the trans-
former and relay, and the outlets are
hot only when the relay contacts are
closed. How this works is shown in the
diagrams on the facing page.

In addition to the toggle switch,
there’s a 117-volt pilot light and a push-
button switch that duplicates the re-
mote pushbuttons. The pushbutton lets
you operate your hi-fi set from the
main control even when it’s in the au-
tomatic mode. The pilot light goes on

()
|
()

. TO
REMOTE

PARTS FOR REMOTE CONTROL fit inte minikox, as
above, or can be mounted on a wall plate, as
on the following pages. In either case, circuit is
basically the same except that one shown here has
screw-type terminals on the bock for making connec-
tions, Mote thot five wires are needed to link eoch
remote contrel with main control at your hi-fi set.
For this, flat, five-conductor rotor cable is ideal
and easy to use. You can snake the coble through
walls and use standard five-pin wall-plate connectors
made for TV installation, as shown in photo below.
Diogram at bottom of page shows how dual L-pad
volume control is wired through o toggle switch to
terminals for connecting stereo extension speakers

com™
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OPTIOMAL WALL-PLATE CONTROL makes a neat, in-
conspicuous installation, especially where you want
a remote outlet for plugging in headphones. Fitting

only in the automatic mode to remind
you that the system is energized.

The relay is a Potter & Brumfield
type PC-11A with a 12-volt a.c. coil. If
you have any difficulty obtaining this
locally, it can be purchased by mail for
$8.25 postpaid from David National,
Box 381, East Brunswick, N. J. 08816.
This type of relay has two sets of con-
tacts. While you really need only one,
both sets are wired together in parallel.
This doubles the relay’s current-
handling capacity and makes the con-
tacts less likely to arc and pit.

The transformer is a 12.6-volt fila-
ment type rated at two amps. The one
used here is a Calectro type D1-747. A
similar transformer is Stancor’s type
P-8130 available from Lafayette Radio
for about $5 (catalog stock number
33F81191). These transformers have a
center tap that is not used. Connect the
two outer leads on the secondary side
to the relay coil, wiring one lead
through the pushbutton switch. The
two leads on the primary side go to
117-volt house current through the
toggle switch. Run the power cord out
through a Y4-inch rubber grommet in a
hole at the rear.

A two-terminal barrier strip, also on
the back, provides connections for the
remote-control pushbutton switches.
Any type of normally open, momen-
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into a standard wall box, it contains a dual L-pad
volume control, stereo phone jack and a low-voltage
pushbutton switch te turn hi-fi power on and off

tary pushbuttons can be used. For the
117-volt pilot light, get the neon type
that has a built-in current-limiting re-
sistor for long life.

The remote-control units can take
several forms depending on your needs.
Two versions are shown here—one de-
signed for wall mounting and the other
a small, self-contained control box.
Along with the low-voltage pushbutton
switch, both incorporate a dual 8-ohm
L-pad volume control that simulta-
neously adjusts the sound level on two
stereo extension speakers at once. The
type used here is Calectro’s S2-176. A
similar control is available from Lafay-
ette Radio (catalog stock No. 99F61400).

Wire the volume controls as shown
in the diagrams. There are six termi-
nals arranged in two sets of three each.
The wall-mount version is designed to
fit in a standard electrical outlet box
and has a trim appearance. You’ll need
the extra-deep, 2%%-inch type of box,
however, to give sufficient clearance for
the long L-pad control. The parts
mount on a blank metal wall plate
available at hardware and electrical
stores.

In addition to the volume control and
pushbutton switch, there’s also a phone
jack in the plate for plugging in a pair
of stereo headphones or extension
speakers. Note that the diagram shows

POPULAR MECHANICS
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R1, R2-47-0HM, 1/2-WATT RESISTORS
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o [ SWITCH

(FOR HEADPHONES ONLY, OMIT FOR SPEAKERS)

WIRING DIAGRAM for wall-plate control shows how
panel jack is connected through a double-pole, sin-
gle-throw switch to L-pod velume control. Switch

two resistors wired in series with the
phone-jack terminals. These are to pro-
tect headphones from sudden overload-
ing that might damage them. If you
plan to connect only speakers to the
control, the resistors can be eliminated.

In the other version, parts are
mounted in a 4x214x2%-inch minibox.
Instead of having a phone jack on the
front, screw-type terminals are pro-
vided at the rear for making connec-
tions. Both versions also include a
double-pole, single-throw toggle switch.
This lets you turn your extension
speakers on and off at each remote lo-
cation without having to go back to the
living room every time. To avoid over-
loading your system, it's best not to
have more than two sets of speakers
operating at any one time.

If you use five-conductor rotor cable
for your hookups, you'll find that it’s
color-coded for easy identification of
the leads. Four of the wires are copper-
colored, while the fifth at one edge is
silver. One simple system to follow is
to start with the silver wire and make
it the common speaker ground. The No.
2 wire then becomes the left speaker
hot lead; No. 3, the right speaker hot
lead; and the remaining two go to your
remote-control pushbutton.

For a really neat wiring job, you can
use the five-contact wall-plate connec-
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allows you to cut jock out of the circuit when other
speakers or headphones are in use, If only speakers
are played, emit the resistors shown at R1 and R2

tors made for plugging in a TV rotor
control. These fit standard electrical
outlet boxes or can be mounted in the
wall without a box using special clips
that come with the plate. This way,
you can quickly unplug your remote
control if you want to move it.

If you have remote speakers already
connected and don’t care about adding
volume controls, you don’t, of course,
have to disturb your present wiring. In
this case, all you need are two addi-
tional wires for each remote-control
pushbutton switch.

In using your remote control, it’s
best not to stop a phonograph or tape
player in the middle of a selection as
this will leave the various drive rollers
under pressure and can cause them to
become distorted. However, if your
machine has automatic shutoff after the
last play, you can simply wait until you
hear the musie stop, then shut off the
whole system with your remote con-
trol. Your radio can, of course, be
turned on or off at any time without
harm. Calectro parts are made by GC
Electronies, Rockford, Ill. They are not
available by mail, but can be obtained
at, or ordered through, many local elec-
tronics stores. Lafayette parts can be
purchased by mail from Lafayette Ra-
dio, 111 Jericho Turnpike, Syosset,
N.Y. 11791, Kk X
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NEW IN PHOTOGRAPHY

Two Slick New Tripods:

There's hardly a camera angle you can't
get with these versatile new tripods that turn
and tilt in any direction. Shown above is Safe-
Lock's tubular-leg model featuring easy-to-
operate controls that enable you to adjust leg
length from the top of the tripod. On the fac-
ing page is Quick-Set's square-leg design, also
with a fast-adjusting arrangement. You just
pull out the legs to the desired length and
they lock in place automatically. Pressing a
lever releases each leg so it slides freely.
Both models have side-tilt adjustments that
let you swing a horizontal-format camera on
its side for vertical shots (center photo above
for Safe-Lock’s; far right on opposite page for

Quick-Set's). Both also have removable center
columns that can be reversed for making low-
angle shots with the camera mounted upside
down below the tripod. An accessory side-
mount arm can be fitted to Safe-Lock’'s column
to hold a second camera or permit overhead
copying work (left, above). The Safe-Lock PT-3
model extends to 82 inches, is $49.95 from
Welt/Safe-Lock, Inc., 2400 West Sth Lane,
Hialeah, Fla. The side-mount bracket is $8.25.
The Quick-Set comes in a two-section tele-
scoping model that extends to 55 inches for
$18 and a three-section version extending to
5814 inches for $25.50. Available from Quick-
Set, Inc., 8121 Central Park Ave., Skokie, Ill.

Spray system for color prints

The tricky and time-consuming process of
developing color prints is speeded up by a sim-
ple three-step spray-on system developed by
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British chemist Douglas Johnson of Aeroprint
Products in Leicester, England. A color print
is exposed conventionally, then sprayed with
developer, fixer and bleach from three aerosol
cans—all in less than 15 minutes.




‘Shoot High, Low or Sideways

Camera with a memory dates your photos for you

Ever wish you could remember when a certain’ picture was taken, such as an impor-
tant family event or exciting vacation experience? With this clever new 35-mm Canon,
you can date your photos right in the camera at the time each picture is made. You set
the day, month and year on numbered dials on the front on the camera. A tiny light bulb
projects numbers onto the film through a lens and mirror arrangement so you have a

permanent record of the date along the
edge of each frame. Called Canodate E,
the Bell & Howell camera is a range-
finder type with a 40-mm, f/2.8 lens
and automatic electronic exposure con-
trol. About $150. ;

NUMBERS, LIKE IMAGE, ARE NUMBERS ARE

RECORDED UPSIDE DOWN
ILLUMINATED
ON FILM, BUT APPEAR \ IN REVERSE
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MIRROR REFLECTS
NUMBERS ONTO FILM

DIALED NUMBERS SHOW UP

Technical Art by Peter n
¥ Troja IN WINDOW ON FACE OF CAMERA
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THE MINICYCLE—a Whole
New Breed of Bike!

A cross between
motorcycle and
minibike, the minicycle is a

By ERIK H. ARCTANDER

Photos by Sam Kimura

medium-sized fun machine the whole family can ride

JYHRINK A MOTORCYCLE until a 10-
L) wvear-old or his dad can ride it and
you ve got a minicycle. Women can mount
up, too, without feeling scared or silly.

What makes this new in-between ma-
chine such a fast-growing breed? The
same enthusiasm that sparked a minibike
boom by voungsters and a trail-bike rush
by men. After trying a half-dozen minicy-
cles, I'd say they're the best family-fun
vehicle of the three. Here, for the first
time, is a full-fledged motorcycle that’s
small enough for kids, vet big enough for
grownups. My son Lance, who's 10,
climbed right on and took off—he -
riding confidently in a half hour. After 20
vears on big and medium-sized bikes. 1
was surprised at how much fun it was zip-
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ping around my back yard on one of
these new midgets.

You can buy one minicyele for the
whole family and share it. The kids can
ride every day after school in the yard
and vou can take turns on weekends.
When vou go camping, slip one into the
sedan trunk or the back of the wagon: no
need for a carrier or special trailer.

If you go hog wild and outfit the family,
four add up to the cost of one big road
motorcyele, a deluxe snowmobile or a

Il outboard runabout. When
5 I'I]I'_'rl_lI'I.tL'f_l. yYou C&an EO on |{_1t1';‘ IT'.IE'L"-\'
together off the beaten track. Most mini-
cycles are actually miniature trail bikes
and some even have quiet exhaust sys-
tems whose mufflers are U.S. Forestry

POPULAR MECHANICS
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YAMAHA MINI-ENDURO
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HONDA CT-70

NEW MINICYCLES have motorcycle engines, 10 1o 16-
inch wheels, heavy-duty shocks fore and aft, two-
wheel brokes. Those pictured above are typical of
the growing breed. They're sturdier, more reliable,
ond safer than most minibikes, yet lighter and more
compact thon regular motorcycles. With bigger
wheels you can try some fancy ocrobatics (right)
without taking serious risks. It's best o stand on pegs
for better balance, os this young jumper is doing

Service-approved. (Approval is stamped
right into the muffler.)

Though headlights and taillights are
common, don’t think of minicycles as small
road bikes. Many can be licensed and
might do for local errands on suburban
streets or rural roads. But the lights are
actually to get a rider home safely if he's
overtaken by darkness on the trail

Other motorcycle features found on
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COMPACT AND UGHT, minicycles can be lifted into
the back of a station woagon or the trunk of a coar

some minicycles: electric horn, ignition kill
button, speedometer/odometer, front fork
lock, crankcase skid plate, tire pump and
toolkit. The motorcycle features that make
minicycles basically superior to minibikes,
however, are larger wheels with thinner
tires, heavy-duty shock absorbers and an
engine designed for motorcycles.

There's no way to repeal the laws of
physics: larger-diameter, thinner tires
make a two-wheeler balance better at low
speeds, climb in and out of holes and over
obstacles more easily, plough through soft
ground quicker and corner better at speed.

Any vehicle rides more comfortably
with shocks than without them, of course.
Fat tires and soft saddles may do the job
on smooth pavement; they're not enough
off the road. Even if the rider can take it.
his machine can’t. Bolts, air cleaners and
chains begin to loosen and some drop off.
Shocks improve handling, too, by keeping
tires in contact with the ground.

Motorcyclemakers have been develop-
ing small-vehicle engines for many dec-
ades. The result is a compact, rugged
powerplant that’s built to take heavy loads
at varying speeds. Such an engine is much
more likely to perform reliably than one
intended to propel a lawnmower at con-
stant speed. The kick-starter, standard on
minicycles, is not only much easier to use
than a rewind pull starter, it stands up
better in constant use.

What makes a minicycle more appeal-
ing to some than a full-sized motorcycle
is its compactness. Preteeners, girls, and
even mothers who would shy away from a

big machine seldom feel threatened by a

minicycle. They can put both feet down
when they climb on, and begin riding
slowly without running out of space. And,
minicycles are easier to tote around be-
cause they're smaller and lighter.

Minicycles cost considerably less, too.
Suggested retail prices, fo.b. factory or
port of entry, range from %300 to 3500,
with most clustered between $300 and
$350. For delivered prices, add about $50
for transportation and setup charges.

Inevitably, the half-dozen minicycles we
borrowed turned out to have distinctive
personalities. Premier was the half-pint of
the bunch. Lance grabbed it immediately
as a good machine to learn on. Broncco
was most admired for its handsome, big-
bike looks. Indian's powerful engine and
high handlebars give it a racy, for-grown-
ups look. The Benelli started easily and
ran continuously without fuss.

Among the youngsters, Yamaha's Mini-

SPECIAL FEATURES abound on minicycles. Benelli (left) has a front fork lock, Yamacha (center) a separate
oil tank for its two-stroke engine, Honda (right) hondlebors you can fold down for easier corrying
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from left 1o nnh are
(top) Benelli, Broncco,
Hondo, (bottom) Indion,
Premier, Yamaoha. The
ball-end clutch, front
brake hﬂrl, ridged

Enduro was the big favorite. It lived up
to its competition number plate by per-
forming like a midget scrambler. Usually
a first-kick starter, it had surprising zip
and excellent handling because of large,
16-inch wheels and well-placed controls.
I found the Mini-Enduro a bit tight on
kneeroom, however, and grownups might
find it uncomfortable on long rides. A sep-
arate oil-injection system made the Ya-
maha the only two-stroke that didn’t need
oil mixed with its gasoline.

My favorite was the Honda, which
seems designed more for grownups than
kids. It's the heaviest of the lot, which
made the smaller youngsters avoid it. But
the CT-70 has the only four-stroke, bat-
tery-ignition engine, the quietest exhaust
note, plenty of kneeroom, folding handle-
bars and a fuel cutoff system that lets you
lay the cycle on its side with a full tank
of gas. Honda's latest mmm_-,rcle, the SL-

70, has larger wheels and a more con-
ventional frame; it should be well worth
investigating.

Where should you lock for minicycles?
Motorcycle dealers are the best bet,
though you'll also find them where mini-
bikes are sold—sporting goods, hardware
and nationwide department stores (Pen-
ney's auto centers sell Benelli, for exam-
ple). Before choosing a machine, try to
get a demonstration ride. At least have
everyone in the family sit on it for size.
Youngsters should be able to balance it
upright at rest; grownups should have
enough kneercom.

Here are addresses of companies whose
minicycles are listed in the chart below:

Bronceo, Box 260, Cornwells
Coleman, 250 Morth 5t. Francis
Hondo, Itl:l West Alondra Il'rd Gcmlm Calif.
Indian, Im‘ﬂmlﬂﬂlﬁulu Gmc.:mm
wﬁ.@u, N.J. 07604.
Anqnln,Cnlifm * & &

f"&f’i “‘lr ‘ﬁ

__-uﬂ',...,th-..-a..a. -u.

untlh Hmm Handlebar Ground s:udu Tire Size
Model Displ. HP  Speeds Overall Overall Width Clearance Height and Type Weight
(cc) (in) (in) (in) (in) (n) (F.&R) (ibs.)
Benelli Mini-Enduro 60 5.2 4 61 34 25 7 26 2.25x14 U 112
Bombardier Bantam Cross 50 5.0 4 58 a8 28 [ == 3.00x10 K 119
" Bantam Trail 50 5.0 4 56 38 28 [ — 3.00x10 U 122
Broncco Diablo 75 5.0 4 &0 a7 29 7 26 3.00x10 U 120
" Eagle 75 85 4 60 39 29 ] 27 3.00x12 U 110
Coleman Sport 5.30 49 53 5 57 7 28 6 — 3.00x10 U 115
Honda CT-70 72 40 4 60 38 23 7 28 4.00x10 U 137
" 5170 72 5.0 4 64 38 28 g 2% 2.50x16 L' 138
Indian Bobcat 100 12.5 4 57 40 n 7 27 3.00x10 K2 125
" 5554 -~ 50 6.0 4 64 32 -— 7 2 2.75x16 K2 108
Premier Be Be 50 5.0 4 56 32 25 4 24 3.00x10 K 107
Yamaha Mini-Efduro 58 45 4 59 34 25 ] 25 2.50x15 U 120
U—Universal tread K—Knobby tread 'R 2.75x14 U 1R 4.00x10 U IR 3.25x15 K
OCTOBER 1971 143




Remodeling a house in the Boston
area, architect Karlis Grinbergs
created an easy-to-care-for home

By HARRY WICKS, Workshop Editor
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Behind Those

Data: Estelle Guralnick

HEN KARLIS GRINBERGS set out

to renovate and modernize his home
he knew pretty well what he wanted to
do. Like most homeowners, he and his
wife desired more storage area, but unlike
the average do-it-yourselfer, Mr. Grin-
bergs is an architect whose design back-
ground more than armed him for the
challenge confronting him.

POPULAR MECHANICS




Handsome Walls—Storage

Starting with a carriage house in the
Boston area, Karlis laid out, basically,
three interior storage walls. Each is dis-
tinctive in that necessary hardware—
hinges, pulls, catches and the like—are vir-
tually invisible. The major storage wall,
shown above, is between the living room
and kitchen area. This and the other walls
in this home are well-organized and pro-
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CLEAN, UNCLUTTERED LINES of the interior wall
give the room an elegant look, yet function for
maximum storage, Stereo, books, records and the like
are behind doors (near right in photo at left). Photos
above and below show open ond closed views of
pass-through between living-room area and kitchen

Galore

Photos by Robert Lofgren and Tony Linck

vide neat storage for all family possessions,
including the youngsters’ toys.

If you study the photos, you will note
custom furnishings designed and built by
the owner. The “stools” (see above right)
typify Karlis's ingenuity. As can be seen
in the drawings on the following pages,
they are made by cutting down and cov-
ering cardboard forms used for pouring
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FLOOR

PIN-HINGED DOORS TUBE SEATS AND PLANTERS
TOP RAIL 3/4" HOLE, 1/2” DEEP FOAM RUBBER EABRIC TACKED
TO UNDERSIDE

PLASTIC COVERING
STAPLED TO PLYWOOD
DisC

| _ va“steeLein
" 2.1/2" LONG

I'\'!"."‘H |/ 3/4” DOOR

\ STEEL PIN
o

“—CARDBOARD FORM
FOR CONCRETE
COLUMNS

DOORS LAP IN CLOSED POSITION

------ A A5 — 14+ -

B s et e g i e - H
'___‘r__,—? Technical Art by Peter Trojan

"“HINGELESS DOORS" rotate on pins and washer-spacers in o unique system developed by the homeowner,
Drum stools (above, right) and the planter shown on the preceding pages are actually cardboard tubing that
is used in the formation of concrete piers, The finished product is handsome, yet it is inexpensive to build

CABINETS ABOVE AND BELOW SINK are also designed to be fully utilized. Even the doors, which are lined
with a yellow floral vinyl, are fitted with shelves for glosses. A tilt-down drainboard (shown in drawing) is
placed directly over the sink 1o provide o spot for glosses to drain. Droinboard is lined with stainless steel

F::% DISH DRYING RACK
I i
| ] I
: 1~ CLOSED POSITION
: : STAIHLES'%
STEEL PA
i y PIvor SET IN MASTIC
I I PIN
-
o 4
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CLOSET DOORS feature in ingenious “hinging” and novel pulls (drawing at right gives details). Motice that
angle is securely bolted to the door and that the pivot is actually o heodless logbolt. Light fixtures installed

over the doors are simply boxes constructed of %-in. plywood and used to conceal fluorescent tubes inside

concrete piers. The tubes are available at
well-stocked building supply houses.
(One brand name is Sonotube.)

Though not a cabinetmaker or carpen-
ter, Grinbergs tackled the bulk of the re-
modeling work himself. He had to. Since
he prefers invisible hardware, he got
down to the nitty-gritty mechanical de-
sign stage as he came upon each individ-
ual challenge. Once his design ideas were
worked out on paper and the kinks re-
moved in prototypes, the rest was clear
sailing. That’s where you can start from;
the details are shown in the drawings.

In addition to using bold, bright splashes
of color carefully throughout the structure
in combination with varying textures such
as stone and paneling, the Grinbergs care-
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fully selected their furnishings for total
compatibility. The overall feeling of the
house is that it is indeed lived in, yet
lacks the clutter that plagues most ac-
tive homes.

The house is full of ingenious space and
labor-saving devices such as the storage
wall featured in last month’s PM, (Ring-
bound Storage Wall From a Kit, page 94).
For example, the kitchen cabinet shown
on the facing page features a drainboard
that flips up when not needed. The door
“pulls” pictured above don't look like pulls
but appear to be decorative architectural
accents. Grinbergs’ design ideas are
unique, functional and add to overall room
appearance. You might want some or all
of them in your home. *ok ok
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SHOWMOBILES

DAN AND EVI. The AAR on jocket is for
All American Rocers, which Don founded

Ty
L

T g e
e

ENTIRE GURNEY FAMILY tckes to snowmobiling. From left to
right are Johnny, 15; Dan’s mother, Roma; Lynn Dee, 13; Dan's
dad, John, and Jimmy, 12. Dan, 10, was with me on my machine




PM'’s auto-racing expert
tries snowmobiling for
the first time . ..
and tells PM’s

Outdoors Editor
what he thinks

about it.

ACATION FOR DAN GURNEY
means being with his family. And I
felt like an intruder when I drove into
Greenville, Me., to find the Moosehead
Lake home Dan had rented for a little
leave time before the racing season began.
But no one's a stranger in the Guiney
household, and within minutes, I was re-
laxing over a cup of coffee in the kitchen,
discussing snowmobiles with Dan and his
wife, Evi, while Dan's parents made sure
their grandchildren had enough warm
clothes for our outing that afternoon.
Dan’s enthusiasm for snowmobiling was
so great I teased him that I'd tell PM’s
readers Dan Gurney can't stay away from
fast machines—even on holidays.

Dan laughed. “Well, I've always loved
motoreyceles, and, in many ways, snow-
mobiles are similar.”

“How so0?”

“The way you use your weight to steer.
And best of all, their wversatility. The
thing I most like about motoreycles is the
freedom they give you to ride off the
road, up into the hills or out across the
desert. You get the same feeling with a
snowmobile. You get to see places you
couldn't ordinarily reach. The other eve-
ning, for instance, the family and I went
down to the lake and had a cookout. The
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By GEORGE REIGER, Outdoors Editor

temperature was about 10° F., and we had
some eight-foot snowdrifts to cross. Usu-
ally you wouldn’t think of picnicking un-
der those conditions—but we had a ball!”

“What's your parents’ reaction to all
this? Weren’t they a little leery of snow-
mobiling?”

“Only at first. Then the kids and I took
them on a trip through the woods where
we had previously broken a trail. Mom
and Dad just couldn't believe how beauti-
ful it was. They loved it!”

“Have you made any long trips?”

“Yes. My oldest boy and I have done
quite a lot of trailbreaking. We explored
every little place we could find, and got
stuck a few times. But even that was fun!”

“Do you find snowmobiles safer than
motorcycles? For instance, they don’t run
so fast and if and when you fall off, you
bump into snow—not hard dirt or gravel.”

“Safety depends entirely on the driver.
If a man uses good judgment, no machine
is any less safe than another. If you overdo
anything—a motercycle, car, a horse, for
that matter—you're asking for trouble.”

“Have you mnoticed any performance
difference in the various machines you've
used this year?”

“Yes. We have four different Ski-Doo
models ranging from 292 to 399 cc. Our
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DAN REPLACES SNOWSHOE STRAP. Some state laws
specify that you corry snowshoes out snowmaobiling
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DAN SWINGS WIDE on a turn to take the lead fram
his eldest sen in a roce over frozen Mooseheod Loke

small machines use a slide suspension
system rather than bogey wheels, and
they've really held up in heavy going. My
personal favorite is the 335 Olympique
without an electric start. It's a little
lighter and has worked just fine.”

“You get better flotation without the
extra weight?”

“Exactly. The fewer accessories, the
better. A good snowmobile is a little like a
race car in that the higher the loading, the
more you sink in. And it's important not
to sink in too far.”

“Are there any wmodifications you'd
make in your equipment?”

“No, I've been very pleasantly sur-
prised. Frankly, I expected to have trou-
ble. I didn't know the first thing about
snowmobiles when I got here, but the kids
and I just climbed aboard and took off.
Since then we've run through tankful
after tankful of fuel without problems—
and that's amazing to me. You wouldn’t
think little machines doing the work these
do would hold up through day-after-day
hard use.”

“Do you think just any man without
previous experience could climb on a
snowmobile and learn to handle one by
himself, or do you think your motorcycle
experience helped here?”

“Well, I think any man can get on one,
take off and have fun. But if you're talk-
ing about handling climbs, descents, turns

(Please turn to page 216)

JIMMY GLAMNCES OVER to see whe's ahead in o race
with sister, Lynn Dee, on a hill behind the house
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snowmobile, your recreational vehicle
can be your winter base camp—a warm one, too
—if you make these few modifications.

FIRST STEP every owner should take

to winterize his recreational vehicle is
to disconnect his water tank, remove it if
possible, and wrap it in inch-thick insula-
tion. Urethane foam sheds no itchy fibers,
and you can buy a 36x80-inch sheet (two
pounds per cubic foot) from most uphol-
stery shops for about $2. Simply roll the
tank into the foam, tape down the final
fold, curl the corners and lap the ends.
Two-inch-wide refrigeration tape or ure-
thane adhesive (found in many upholstery
shops) will hold the foam in place. Clip
out the water pipe opening with scissors
and reinstall the tank.

If your water tank cannot be removed
without tearing out a wall, you can foam it
in place. Buy a boat flotation kit. Park the
coach in a warm, but ventilated, garage.
Mix ingredients and pour them over the
entire tank, including bottom. Thickness
will end up a bhit uneven, but that’s no
problem if you cover all of the tank. While
a foam coating is harder to apply than an
insulator blanket, it is a more effective
cold-weather barrier.

The sanitary holding tank is more of a
problem. Factories usually mount it under
the coach in the rear of the frame. Plumb-
ing and hold-down straps may be difficult
to remove. Yet, most tanks are supremely
vulnerable to freezing in that location.
Once frozen, a tank cannot be drained. The
flushing mechanism may also freeze, mak-
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Whether you ski, hunt or

By V. LEE OERTLE

ing the entire system inoperative. For
cold-weather camping, your holding tank
will have to be insulated.

As one way to do this, a friend of mine
towed his trailer to a local shop specializ-
ing in spraying foam insulation in boats.
He had rigid urethane foam sprayed on his
fiberglass holding tank. A four-inch-thick
layer quickly solved his problem. If you
can't find someone to do this, consider
wrapping the tank with fiberglass blanket
insulation and sealing the entire area with
resin-soaked fiberglass cloth. A piece of

MOST COACH WALLS are from 1'% to 2 inches thick.

Greater thickness means better warmth in the winter
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ONE DANGER OF WINTER CAMPING is a snow-
blocked vent (above). Check oll camper vents regular.
ly before cooking, heating or going to bed, and keep
the coach roof free of heavy accumulations of snow

CHECK ALL WINDOWS AND DOORS. This frame had
been bent and the window would not close all the
way. Result: cold drafts down my neck. Straighten
faulty hinges and meldings; if necessary, replace them
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Styrofoam or other stiff insulation mate-
rial may also be used to protect your soft
insulation from dirt and moisture and can
be sealed in place with resin-soaked fiber-
glass tape. Remember, without some kind
of protective covering, water and mud
splashed up under your RV will cause a
flexible foam blanket to sag away from the
tank. If your tank is removable, apply steel
packing-carton straps around the insula-
tion to keep it in place. You can usually
borrow or rent a hand tool for the job.

Use only trailer-brand antifreeze for
your water lines. Never use automotive
radiator antifreeze. And never put anti-
freeze in your drinking water! Follow di-
rections on the package or can and carry
spare cans to be used as you use the water.

Your water system may be pressurized,
pumped electrically or a combination of
both. Check the location of an electric wa-
ter pump; you may have to insulate it. If
ice erystals were to form around the im-
peller, it could slow down or jam, creating
an overload that could burn out the entire
mechanism. For a thorough job, wrap in-
sulating tape around all water and sanitary
plumbing inside the coach. This will take
most of a day, but you'll rest easier on a
cold night.

Insulation varies much from RV to RV.
Some makers may install a five-inch-thick
insulated floor; others simply tack down
an inch-thick insulation board under the
floor. If you have a cold floor, turning up
the furnace gives you a hot, stuffy coach
with little effect at floor level. You might
beef up the floor with half-inch insulation
board covered overall with a tough, all-
weather carpet.

A simple way to handle the cold-floor
problem in tent trailers and on other bare
floors is to buy carpet remnants, cut them
to fit, and install. Spray-on adhesive will
keep them in place.

Sources of unnecessary heat loss are
legion. A warped door, for example, will
allow a lot of heat to escape. Cracked and
weathered moldings should be replaced.
You can tape heavy transparent plastic
sheeting over window panes from the out-
side. New tapes with adhesive on both
sides are good. When the weather warms
up they can be removed cleanly—or with a
little acetone.

Manufacturers should provide an air-
tight seal where pipe and wiring pass
through the subfloor; some models have

POPULAR MECHANICS




gaps big enough to admit your finger!
Check such openings and plug them. Rub-
ber bushings can shrink or crack. A shock-
absorber bushing cut in two can be in-
serted around pipes or wiring and taped in
position as an effective way to block heat
loss and drafts, also vermin such as ants
and roaches. To block very small openings,
use heavy refrigeration tape or apply a
thick wad of black mastic with tape over
the top.

Outside access points or bins may cause
heat loss. I once owned a cheap travel
trailer which seemed reasonably warm,
except for the bed in the rear compart-
ment. The mattress was five inches thick,
vet we suffered every cold night. I finally
located the trouble in an outside storage
bin under one end of the bed. The bin door
to the outside was not insulated and the
door molding inadequate. I removed the
aluminum door, applied a two-inch thick
layer of urethane foam blanket and re-
placed the molding with a thicker, better-
fitting one. Insulate all such doors on their
interior surfaces.

Some ventilation is necessary if you in-
tend to use propane lamps, a furnace or a
range burner inside a closed coach. Leave
a sidewall or roof vent cracked an inch or
so. Some sidewall vents, however, allow
more heat loss than necessary, and some
kitchen exhaust fans and bathroom ceiling
vents are vented through such openings,
which may cause backdrafting. Seal them
off in winter.

Heat escapes upward, an elemental faet
overlooked by many engineers who should
know better. Many early-model coaches
were poorly insulated in the roof. To rem-
edy this, you can apply roll aluminum
over insulation board to create, in effect, a
whole new top, which can be fastened with
metal screws.

Tent trailers suffer most from heat loss
through fabric tops, but even those with
metal or fiberglass tops are often uninsu-
lated. Though a layer of insulation applied
underneath the top might help, fabric
walls still allow heat to escape. For best
protection during extremely cold weather,
provide a double roof: that is, a separate
cover like a large tarpaulin stretched over
the entire trailer and tied down securely.
There should be an air space between the
top and the tarp. Keep frost and wind di-
rectly off the trailer top and you'll get a

(Please turn to page 198)
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COLD FLOORS IN TENT TRAILERS can be cured with
carpet remnants. Trim the carpet to fit snugly in all
corners. Use two or three layers for added warmth

OUTSIDE BINS cllow heat to escape. Insulate interior
surfaces with foam or fiberglass and pack a quality
sleeping bag for personal warmth on cold nights

USE ONLY PROPANE GAS or o propane blend for
winter comping. Butane will not vaporize below
32°F. Also, insulate your gas regulator in some way
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SNOWMOBILES
N T2

By GEORGE REIGER
Outdoors Editor

This year the emphasis is shifting from racing to quieter, safer machines

FJYWO HITS, ONE ERROR. That's our

tally from last year's forecast of things
to come. As predicted, Harley-Davidson
and John Deere are now producing snow-
mobiles. Deere provides two models in its
familiar green and yellow colors. The one

pictured above is a 436-cc, 36-hp machine
running on a 15-inch track. Harley-
Davidson has one red, white, blue and
black model using a Harley 398-cc engine
riding on an 18-inch track.

Our lone error was in suggesting that

1 AMF Modeal Engine Length Track Weight Price
) {in.) {in.]  (lbs.)
SKI-DADDLER
Mark 1V 300 292-cc, 20-hp 96 15 330 5 795
JO L 295
Mark IV 400 D 399-cc, 28-hp ] 15 355 P95
Hirth
Mark ¥V 400 E 3‘?‘?}4‘::, 28-hp 6 18 380 1070
Hirt
Mark ¥V 400 DE J‘}‘P-::, 2B-hp 98.7 18 425 n.a.
Hirth
Mark 500 DE 4;3-::, 30-hp 98.7 18 425 n.a.
Hirth
Mark V 440 6&4-::. 40-hp 987 18 345 1395
Hirth
Model Engine Length Width Track Price
ARCTIC CAT (in)  (in.) (in.)
CHEETAH Lynx L-292 292-¢ce, 2-cycle 74 n 17 % 825
Kowasaki
Puma PM-340 336-ce, 2-cycle 74 n 17 1100
Kawasaki
Puma PM-399 398-cc, 2-cycle 74 b} | 17 1150
Puma PM-440 436-cc, 2-cycle 74 i 17 1200
Cheetah C-340 338-ce, 2-cycle B804 k]| 17 1160
Kawasaki
Cheetah C-399 398-cc, 2-cycle B80Vz ) 17 1210
Cheetah C-440 436-cc, 2-cycle 80Va n 17 1260
Panther P-303 303-cc Rotary B4 a 17 1250
Wankel
Panther P-292 292-ce, 2-cycle 84 n 17 995
Kawasaki
Panther P-340 A36-cc, 2-cycle 84 n 17 1200
Panther P-399 398-cc, 2-cycle 84 n 17 1250
Panther P-440 436-ce, 2-cycle B84 k| 17 1300
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International Harvester might make the
snowmobile scene in '72. It won’t; there
are no snowmobiles from IH in sight. The
reason is recession—that same grim
reaper of industry that’s taken Starcraft
and a dozen lesser manufacturers out of
snowmobiling in the past 12 months.

Yet concentration of the field will prob-
ably make for better machines overall
Ski-Doo has purchased Moto-Ski, and
Sears, Roebuck has announced it's intro-
ducing a line of machines manufactured
by Polaris Industries. Larger, more
strongly financed companies like these can
better work toward eliminating some of
the problems associated with increased use
and abuse of snowmobiles. Bolens and
Bombardier have announced they're giv-
ing up their factory racing teams to spend
the money that would have gone to such
promotion for research and development.
Most important, they'll be working toward
quieter, safer machines.

The '60s were a period of expansion—
a time to get people acquainted with
snowmobiles and the fun of snowmobiling.
The challenge of the 'T0s lies in making
the machines safer for those who use them
and more acceptable for those who don't.

In some areas, this challenge has be-
come a race against time. Canada, for in-
stance, has imposed new standards for

snowmobile lights, brakes, shielding of
moving parts and motor cutoff switches.
Any manufacturer, foreign or domestic,
who does not meet Canada's minimum
safety requirements will be eliminated
from that very important market.

The Canadians have also established
maximum noise levels. For example, any
racing machine rated at more than 82
decibels on the A Scale will not be per-
mitted to compete in Canada. Most speed
sleds still generate noise levels well above
this maximum—and the Canadian govern-
ment's deadline is only months awayv.
The legislation will speed the departure of
makers who can’t redesign fast enough.

Meanwhile, there are some impressive
refinements for the 1972 models. Most
Johnson/Evinrude snowmobiles will fea-
ture a magneto-excited, breakerless (no
points), capacitor-discharge ignition sys-
tem first seen in their 50-hp outboard
motors for '7T1. If this system does as well
in snowmobiling as it's done in outboards,
vou can expect a significant reduction—
and in some cases, elimination—of these
common complaints: sparkplug fouling,
piston scuffing and burning, breaker-point
erosion, rubbing-block wear, erratic idle
and insufficient alternator wattage for
bright lights for night riding.

Scorpion features a “para-rail” suspen-

BOLENS __ i -l -k il
EPRINT 440 83/293 292-cc, 18-hp | 15 7 5 795
B3/295 292-cc, 22-hp 103 1514 ass 1045

83,340 335-cc, 24-hp 103 154 ass 1145

82/340 336-cc, 24-hp 103 15V2 13s 1195

83/433 433-cc, 40-hp 104 18 385 1275

83/440 433-cc, 40-hp 104 18 1415

84440 433-cc, 40-hp 103 154 335 1245

JOHNSON __ T NN ) e
— RAMPAGE 30 Challenger 27 437-cc, 27-hp 95 388 154 § 995
Challenger 21 399-cc, 21-hp 25 388 15.4 855

Light-Troc 25 437 -cc, 25-hp 96 42 15.4 875

Johnson 32 with C.D, 437 -cc, 32-hp 26 a7s 15.4 1145

Johnson 32 437-cc, 32-hp 37.5 15.4 985

Johnson 30 A99-cec, 30-hp e5 3s8 15.4 1075

Skee-House 437 -cc, 30-hp 103 41.4 20.5 1525

Wide-Trac 30 M 437-cc, 30-hp 103 47.4 20.5 1245

Wide-Trac 30 E 437-cc, 30-hp 103 47 .4 20.5 1395

*Evinrude statistics are similar.
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sion system. Polaris has hydraulic disc
brakes; Suzuki, a dual-coil ignition sys-
tem and a heavy-duty variable torque
converter; Ski Whiz, extra heavy torsion
springs. Mercury has a solid-state capaci-
tor-discharge system; Sno-Pony, an easy
adjust spring and bogey-wheel system.

Less in the way of new engineering
than new design, Arctic Enterprises has
introduced a miniature “Kitty Cat” snow-
mobile for youngsters or adults weighing
less than 150 pounds. With a 75-pound
rider, the Kitty Cat has a maximum speed
of between 10 and 12 miles per hour, safe
enough for most anyone. The machine
weighs less than 100 pounds, fits in vour
car trunk and sells for $250. Larkin Air-
craft Corp. of Freedom, Calif., makes such

mini-models for about $300. So does
Yard-Man, with a 4-hp, 125-1b. “SnoCub”
for $399.

If all our talk of “para-rails” and
“bogey wheels” has confused you, we
hope the information contained in the ac-
companying charts of different machines
offered by leading snowmobile makers will
help you. Despite lean times, snowmobil-
ing is still the most rambunctious recrea-
tion industry; there are easily twice as
many companies as we've listed. Shop
around—and happy snowmobiling! * * %

FRESH THINKING in snowmckile design is seen in
Leisure Vehicles' Raider. Driver steers from cockpit
seated over twin-track system; no leaning necessary

SEVERAL COMPANIES OFFER KITS for drivers who
like to customize their machines, Shown is Alouette’s
Villain equipped with Roam Air Scoop and Nosa Ducts

SCORPION ™" i = e
SUPER-STINGER I [
RinT . T moseon 7F 16-hp Sach Single 98 15 290 § 645
Stingerette 290 25-ho CCW Twin 104 15 3186 1045
Super Stinger |l 440  37.5-hp JLO Twin 104 15 388 1245
Stinger 11 400 33-hp CCW Twin 104 15 358 1095
Stinger 11 340 2&-hp Sachs Single 104 15 325 B9S
Super Stinger 111 440 37.5-hp JLO Twin 109 18 95 1295
L Stinger 111 400 33:-hp CCW Twin 109 18 384 1195
-1_‘.} i Stinger | 293 19.5-bp Sochs Single 100 15 296 795
Stinger | 400 35-hp Sachs Twin 100 18 293 1145
PDLAHIS Model Engine I-I[;ﬂ;h T[I:::;l v:rhi‘ﬂ.;. Price
COLT
Colt 175 (1-cyl.) 175-cc, 12-hp %8 15 284 5 599.50
Colt 250 244-cc, 16-hp o8 15 300 729.50
Colt 295 294-ce, 21-hp 98 15 318 B99.50
Colt 295 55 294-ec, 23-hp 98 15 nz 999.50
Charger 295 294-cc, 21-hp 104 15 390 99950
Charger 400 398-cc, 30-hp 104 15 400
Chaorger 530 530-cc, 36-hp 104 15 410 1399.50
Charger 400 55 398-cc, 32-hp 104 15 3as 1299.50
Charger 530 55 530-cc, 38-hp 104 15 avs 1499.50
Mustong 400 398-cc, 30-hp 108 20 453 1399.50
Mustang 530 530-cc, 38-hp 108 20 443 1599.50
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SATURDAY MECHANIC

How to
Double
The Life
0f Your
Tires

By MORT SCHULTZ

With proper care and maintenance, your tires can take you
twice as far as you thought—you’ll save money every mile!

FREE SET of brand-new, top-line
tires? Take care of your present tires
and the extra mileage they will give may
pay for the next set. It happened to me.
When I bought my new car in 1969, I
was told the tires should last 20,000 miles.
By maintaining correct air pressure, in-
specting tires frequently and making mi-
nor repairs before they got worse, and
rotating tires as called for by the manu-
facturer, I extended tire life to 40,000 miles.
My tires cost $40 each. Instead of $320
for two new sets of tires in 40,000 miles, I
paid $160 for one new set. I also saved
$21 by rotating tires myself (seven rota-
tions in 40,000 miles at $3 each) and more
(hard to figure how much) by making
some repairs myself.
Proper inflation is the most important
service to give tires. It will extend tire life

158

and provide maximum safety. However,
there's more to inflation than having a
service station attendant check pressure
when you fill the gas tank.

The Tire Industry Safety Council cau-
tions you to check air pressure yourself,
because you are never sure if the air pres-
sure gauge at a service station is accurate.
The Council offers a tire kit consisting of
an accurate air pressure gauge, tread
depth gauge, set of tire valve caps and a
booklet on passenger-car tires for only
$1.50. Send a check or money order to
“Tire Safety,” Box 726, New York, N.Y.
10010.

If you own a recreational vehicle, the
Council will send you a kit containing a
special high-pressure metal air gauge,
tread-depth gauge, set of metal valve caps
and a booklet on RV tires. Send $3.50

POPULAR MECHANICS
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UNDERINFLATION couses excessive flexing of side-
walls, heat buildup and, at worst, damage like this

to “Recreation,” Box 726, New York, N.Y.
10010.

Check pressure frequently to the infla-
tion recommended by the manufacturer
of your ecar. You'll find this in your own-
er's manual or you can ask a dealer who
sells your make of car.

Do not go by the tire pressure printed
on the sidewalls of your tires. This is the
tire’'s maximum inflation at maximum
load. Never exceed this pressure, but sel-
dom should you have to use it.

Check air pressure only when tires
are cold, and never “bleed” (reduce pres-
sure) tires when they are hot from driv-
ing. Pressure can increase six pounds or
more above cold-pressure levels as wyou
drive, but let it remain.

The only time to vary from normal in-
flation pressure recommended by a man-
ufacturer is when you drive at turnpike
speeds for long periods. Then, increase in-
flation pressure four pounds over that rec-
ommended by the manufacturer, but do
not exceed the maximum pressure speci-
fied on the tire's sidewall.

Correct inflation provides the best trac-
tion and braking, easier steering, better
cornering, and longer, safer tire life.

Rotation plays an important role in tire
maintenance, but conflicting statements
have led to confusion. Some manufactur-
ers of front-end-alignment equipment ar-
gue against rotation. They contend that
instead of rotating tires, alignment and
wheel balance should be done frequently
to prevent mechanical failure that causes
rapid tread wear.

Naturally, alignment and wheel balance
are important, especially when tread wear
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or riding quality indicates a problem, How-
ever, car and tire manufacturers claim
that tire life will be extended by rotating
tires just to equalize mormal wear. Fur-
thermore, as a tire wears in its own pe-
culiar way, it may start to make noise.
Rotation will minimize noise.

There is yet another point. A car with
perfect front-end alignment can have that
alignment thrown out of whack in only a
few miles of driving over bumps. To as-
sure perfect alignment at all times would
require a check more frequently than the
once every 12,000 miles or so that most
carmakers suggest, and front-end align-
ment service costs anywhere from $12.50
to $15.

You can save the $3 or so it costs to have
a mechanic rotate tires by doing it your-
self. The spare goes to left front, left front
to left rear, left rear to right front, right
front to right rear and right rear into
the trunk as a spare. If you don’t include
the spare, put the right rear on the left
front.

Every car manufacturer recommends
tire rotation, but they differ. Pontiac and
Buick suggest rotation every 6000 miles
including the spare tire. Oldsmobile and
Cadillac also suggest a 6000-mile rota-
tion, but without utilizing the spare.

Pontiac says, “when rotating tires, do
not neglect the spare since tires deterio-
rate through disuse.”

Oldsmobile says, “It is not necessary to

AIR PRESSURE GAUGE alone is worth more than the
$1.50 for this kit; see text for address and details
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PERMAMNENT TIRE REPAIR entails insertion eof plug through the injury from inside the tire (left). With
cold patch method (above, center), patch is placed over the plug ond stitched down with stitching tool. Hot
potch method (right) shows how patch is clamped into plece over the plug and heat applied to moke the bond

rotate the spare.” Chevrolet says to ro-
tate every 6000 miles, using or not using
the spare.

Chrysler Corp. suggests that “under
normal operating conditions,” all tires
should be rotated no later than every sec-
ond oil change. You're supposed to change
the oil in late-model Chrysler Corp. cars
every three months or 4000 miles, which-
ever occurs first. Use or don’t use the
spare as you see fit, Chrysler says.

Ford recommends that you rotate its
wheels and tires when tires begin to show
an uneven wear pattern. The company
says nothing about the spare.

American Motors suggests rotation every
8000 miles, with or without the spare.

If you have snow tires, they can be
included in the rotation plan. It is a good
idea to keep snow tires on their own rims
—that is, not to take them off their rims
when you store them for the summer.
There is danger of damaging the bead
when you break the tire away from the
rim, which ruins the tire. Used rims in a
junkyard will cost from $5 to $15, depend-
ing upon size and type.

Studded snow tires should always be
used in their original positions. Never
switch them. That would cause the studs
to twist and loosen.

Every few thousand miles—at least at
rotation time—inspect tires for stones and
other objects sticking in the tread. Care-
fully remove them. If loss of air results,
the tire should be removed from the rim,
inspected for damage, and repaired. Ex-
amine each tire for unusual wear patterns.
If your car is equipped with belted-bias
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tires, they may be wearing in a way to
cause you unnecessary concern. Accord-
ing to Pontiac, it is characteristic of a
belted bias tire to show an apparent rapid
wear of the second tread rows from the
outer and inner shoulders. This condition
is normal and doesn’t decrease tread life.

A tire should be replaced if it's worn to
a point where less than 2/32nds of an
inch of tread design depth remains in any
two adjacent tread grooves at three in-
tervals spaced approximately 120° apart
around the circumference of the tire.

Tread depth can be measured with a
tread depth gauge which is marked off in
1/32-inch increments. In the absence of
a depth gauge, insert the top edge of a
penny into the groove. If the top of Lin-
coln’s head shows, tread is worn and the
tire should be replaced.

Every tire produced since July, 1968,
has tread-wear indicators, which tell you
at a glance if the tread is worn below the
recommended depth.

Check tires frequently, but at least at
rotation times, to make sure that there are
no tread and sidewall cracks or cuts which
extend into the cords. Look also for bulges
and bumps. Incidentally, equip tire valves
or extensions with valve caps to keep out
dirt and moisture.

Do wheels and tires need balancing?
When yvou rotate, have this work done if
an unbalanced condition has been demon-
strated by abnormal wear or a bad ride.
Balancing should be for both static and
dynamic conditions.

Static balance is the equal distribution
of weight around the axis of rotation. Dy-
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namic balance is the equal distribution of
weight about the plane of rotation. Static
unbalance causes a hop or bouncing ac-
tion that is characterized by wheel tramp.
Dynamic unbalance causes vibration (or
shimmy), especially when the car is turn-
ing.

Tramp and vibration are different con-
ditions. Tramp occurs usually at high
speed and is caused by a wheel hop. In
addition to unbalance, a loose linkage in
the front end or bad shocks will lead to
tramp. A car can have tramp in a front or
rear wheel.

Wheel shimmy may occur at lower
speeds and is a wobbly condition of the
front wheels. In addition to unbalance, it
can be caused by loose front-end link-
age, loose steering gear parts or a faulty
steering-gear adjustment. Shimmy occurs
only in the front wheels.

Both tramp and vibration will be felt
throughout the car. Vibration, however,
will also be felt in the steering wheel.

Tire noise is another condition that may
cause you concern. I'm not speaking of
snow tires, of course. They produce noise.
and you will have to live with it. With
regular tires, however, noise can point up
a problem. But first determine if the tires
are really creating a noise by driving your

ROTATION WITH SNOW TIRES

Store fronts for winter

AEROSOL PUNCTURE SEALERS are fine in emergency;
drive or spin wheel so sealer is distributed evenly

car at varying speeds. If the noise remains
constant, tires are the cause. If noise var-
ies pitch, it's being caused by something
else, such as the axle or exhaust. Tire
noise is generally more pronounced on
smooth blacktop roads at speeds between
15 and 40 mph.

Tire noise is usually caused by under-
intlation, incorrect front-wheel alignment,
uneven tire wear or a defect.

Tire thump—that is, a “thump” with
each revolution of the wheel—will be
prominent only on smooth blacktop pave-
ment which is free of surface irregular-
ities. To find the thumping tire, inflate
tires to a pressure of 50 pounds and drive
on a blacktop road to notice how an in-
crease in inflation decreases the thump.
Now, drop pressure in one tire at a time
and drive the car on the same road until
the noise is again prominent.

When wvou have found the thumping
tire, check it for bulges, irregular wear and
toe-and-heel (sawtooth) wear. Don't for-
get to return tires to normal pressure as
quickly as possible. Striking a rock or
other object lying in the road with tires at
50 pounds can cause the tire casing to
rupture.

When a tire loses all or most of its air
pressure, it should be removed from the
wheel for a close inspection. However, be-
fore doing this, inflate the tire and apply
soapy water to the valve. Check for air
bubbles. In many cases, air loss is caused
by a loose valve core and can be cor-
rected by simply tightening it.

It doesn’t pay for you to repair tires
vourself. It's a tough job that is only made

{Please turn to page 205)
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NOW YOU CAN TRACK LANDING ROUTES of
past and future Apollo missions with the
Mini-Moon. One side of the 12-inch washable
plastic sphere shows the earth face of the
moon; the American flag (arrow) denotes the
Apollo 11 landing site. The model includes de-
gree scales, which can be pasted around the
libration area, and a cut-out quadrant. Sells
for $13.95 from Edmund Scientific Co., 380
Edscorp Building, Barrington, N.J. 08007.

PREVENT SPILLS AND SPLASHES while you
carry a freshly filled ice-cube tray from the
sink to the refrigerator by using a Spil-Gard
ice tray; a specially designed lip all around
the sides will trap the spills before they
start. A flip of the ice tray's ““Magic Touch"
lever will free 18 cubes. Tray pan is made
of tough Duralon. Price of $3 is suggested
by the maker: Inland Div., General Motors
Corp., Box 1224, Dayton, Ohio 45401.
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EXCITING

NEW PRODUCTS

BY CATHERINE BILSKI

MAKE ACCURATE SCALE DRAWINGS easily
with the J-Rule Pushbutton Drawing Sys-
tem. Recommended for beginners and pro-
fessionals, it features coded rules for scale
drawing and locating parallel lines, ability
to return exactly to any line for finishing,
and a double lock that frees both hands.
Comes with attachable items for many art
tricks. Sells for %28.7% from Jig Rule
Products Co., Bowie, Tex. 76230.

IN MONOCULARS—the

A NEW CONCEPT
Wristscope—brings new convenience, per-
formance, ease and protection to all users
when distant targets need enlarging. Said
to be as comfortable to wear as a watch, the
Wristscope is always ready for instant use,
yet both hands are always free. Ideal for
hunting, boating, spectator sports, track and
field and racing, it is priced at $15.95. Rang-
ing, Inc., Box 9106, Rochester, N.Y. 14625.
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BRUSH ON AND WASH OFF! That's how easy
it is to remove rust from cars, boats, tools,
bikes or anything metal with Rust Eater. It's
a jell that works chemically on rust to
remove it quickly and retard re-rusting. In
kit form, the Rust Eater is combined with
a brush (it's also available in an individual

bottle). It retails at $1.75 for the kit or
$1.39 individually from Turtle Wax, Inc.,
1800 Clybourn Awve., Chicago, lll. 60614.

VERSATILE FLUID ABRASIVE known as Clover
Compound is made up of thousands of dia-
mond-like crystals (grains of silicone car-
bide) mixed in a heat-resistant lubricant for
use in many sharpening, cleaning and polish-
ing applications. Upon application, the lubri-
cant leaves a corrosion-resistant film which
may be removed with solvent. It lists at $1
and is made by the Clover Manufacturing Co.,
Box 2280, Norwalk, Conn. 06856.
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SURE TO BE A FAVORITE with campers and
outdoorsmen, the Inflat-A-Tent is portable,
waterproof, self-supporting and requires no
poles, stakes or ropes. Its air-rib construc-
tion makes it stable and it inflates by mouth
in seconds to provide instant shelter. When
erected, it measures 7 feet long and 40 inches
wide, and has a full floor. Folds into pack
or pocket; $9.95 postpaid from Illi Enter-
prises, Box 2123, Ann Arbor, Mich. 48106.

SAFEGUARD YOUR FAMILY, your possessions
and property with the Chain Guard Alarm,
which attaches to any door or window. Pro-
viding triple security, it frightens intruders by
sounding a piercing alarm, gives advance
warning that a door or window has been
opened, and furnishes the personal protec-
tion of a safety chain. Operating on a fiash-
light battery, it retails for $6.95. Slaymaker
Lock Co., Lancaster, Pa. 17604.
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Two Quickie WorkshOp\

Card-Table Drink Caddy
Between cards, chips and ashtrays,

there’s not much room left on the aver-
age card table for a drink or two. That's
where this clamp-on drink caddy comes
in handy. Attached to opposite corners,
two caddies will hold four drinks, (plus
refills) and two ashtrays.

The caddies can pinch-hit as regular
serving trays, when clamping bolts are
fitted with rubber feet so they won't
mar polished surfaces. :

Each caddy consists of a top and a |
bottom—the top bored with a hole
cutter for four glasses and recessed for
an ashtray: the bottom cut out to clear
the card-table leg. The four spacer
sleeves are lengths of plastic tubing and
are cut to suit the thickness of the
particular card-table top. Cork discs
are glued to the bottom board and felt
is glued in the recess. Wingnuts clamp
caddies in place.—Harry E. Turloff, Port
Huron, Mich.

UNDERSIDE VIEW (left) shows cuteut that clears
table leg, rubber feet to keep bolts from marring




Projects

Child’s Clotheshorse

With Charlie Horse around, young
cowpokes will soon learn the habit of
neatness and be eager *o hang up their
clothes on his clothes-rod body. He's a
colorful toy in the bargain since you
can climb aboard and take after those
rustlers with guns a-blazin'.

The legs are cut from 1x12 boards
(actually 34x11% in.) with pieces (A)
being cut from the waste. The latter
form built-up hollow blocks to which
the legs are nailed and glued. Notice
that facing ends of the blocks are bored
for a 1Y4-in. dowel. Glue and nail the
dowel in place, then add the 34x5%3x36-
in. “saddle” which is notched for Char-
lie's head. After enlarging the pattern
on 2-in. squares, trace it on plywood {30 = ¢
and jigsaw. Glue the head in ST T e

T T o T s, T R R

place and drive long finish-

ing nails through the edge ; E

into block (A) and the top |

board. Paint in lively colors. 2" SQS.

—E. Dussault, Oak Park, Il. g??fﬁ? “H%?_hlg
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Technical Art by Peter Trran
OCTOBER 1971 5 18,2




WORKSHOP PROJECT

Build a
Spanish-
Style
Lamp the
Easy Way

With simple hand tools
and ready-made spindles
you can whip out this
project in one weekend

By J. A. LACKNER

HY SPEND $50 OR MORE for

an imported Mediterranean ta-
ble lamp, with its customary heavy,
large-scale wood base, when you can
build this beauty for a fraction of
that price in an evening or two?

The lamp’s construction is great-
ly simplified by the use of ready-
made spindles. They're available in
a variety of styles and sizes at lum-
beryards and most well-stocked
hardware stores.

Begin the project by lining up,
measuring and cutting the spindles
to desired length. Overall length is
not critical; determine it so that it
places the lamp at the proper height
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MEDITERRANEAN LAMP's handsome appearance belies the
fact that its a quick—and satisfying—weekend project

—o ke—1/4" dia.

Mote: Base must be sized overall

to suit spindles purchased
POPULAR MECHANICS



SPINDLES are lined up, measured and cut to length.
Use o planer blade and you'll eliminate sanding job

PIPE FLANGE is centered on top of column. Mark and
punch the pilot holes but do not fasten at this time

for the place vou want to use it. All four
spindles must be the same length.
Because it will be impossible to get in-
side the column once it is assembled, each
spindle should be stained before assembly.
Do not stain those surfaces which will
mate and receive glue. If you use a
Thermogrip hot-melt glue gun, as I did,
assembly is speeded up. If you use white
glue, it will be necessary, of course, to
clamp the pieces overnight before pro-
ceeding with the slats and electrical work.
The base-surround (slats) is made up of
4 x 1%%-in. lattice strips. And once these
are added, the lamp should be freestand-
ing. If the lamp wobbles, true up the
bottom with a block of wood covered with
coarse-grit sandpaper. Dowel buttons were

OCTOBER 1971

HOLES are drilled through the centers of the top and
the base of the column. Use a '-in. drill bit

r—Z L7 et

VERTICAL SLATS on base are placed and glued.
Measuring isn’t necessary; they can be placed by eye

HORIZONTAL SLATS were affixed using hot-melt glue
gun (shown parked in discarded ocerosol can cover)

used for accent but, if preferred, round-
head tacks can be substituted. For rustic
effect, these buttons can be painted black.
Drill a Y-in. hole through the top and
bottom of the lamp to receive the lamp
cord. Also, for the cord, cut a small half-
circle channel in the bottom from the hole
to one edge of the base. A pipe flange
(painted black) goes at the top of the
lamp and you're all ready for the electrical |
part of the job. If you can't get the lamp
parts locally, they're available by mail
from Sears or from Albert Constantine and I
Son, Inc., 2050 Eastchester Rd., Bronx,
N. Y. 10461. Lampshades, of course, can
be found in department stores. This per- I
mits selecting a color and pattern that
will blend with room decor. * ok
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PLUMBING KNOW-HOW

YOU CAN INSTALLA
WASTE DISPOSER

By doing the work yourself, the labor cost
you save may well pay for the disposer

By WAYNE C. LECKEY, Home and Shop Editor

F YOU HAVE SHIED AWAY from in-
stalling your own food-waste disposer
because you figured it was too difficult,
you're in for a surprise. Outside of the
back-breaking position you have to as-
sume in the cramped quarters under a
sink, the job of connecting it to the drain-
pipe actually requires little or no previous
plumbing experience. It doesn't even in-
volve the water lines.
As for special tools, I installed the Norge
continuous-feed disposer shown here with

RUBBER GASKET

FLANGE
PLATE

L~ HEX-HEAD
SCREWS

DRAIN
ELBOW

IF DISPOSER IS SHIPPED with the drain ell detached, you
must install it with mounting plote ond screws furnished
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Pholos by Robert D. Borst

a pipe wrench, an adjustable wrench and a
screwdriver. To wire it, you won't need
any more tools than you have in your
toolbox.

There are two types of disposers: con-
tinuous and batch feed. The first lets you
deposit food waste into the unit while it's
running, and is operated by a separate
switch. A batch-feed unit does one load of
food waste at a time. It runs only when a
cover is locked over its opening, which
triggers a built-in switch. Before you

SINK FLANGE IS ATTACHED by turning slot-
head screws in tapped holes of mounting ring

POPULAR MECHANICS



PHOTO SHOWS TYPICAL INSTALLATION of waste pipe for single-basin sink. Valve-fitted pipes are water lines

choose a disposer, I suggest that vou read
What You Should Know About Garbage
Disposers Before You Buy (page 158, May
TO PM).

Study the before and after installation
drawings and photos on this page. Your
particular hookup should look much like

that in the before photo. If you have a
two-basin sink, you'll have twin drains
which could either go out the back of the
cabinet or through the floor.

Since the disposer replaces the original
sink-strainer assembly and tailpiece, these
parts are removed (as indicated) and dis-

PHOTO SHOWS DISPOSER INSTALLED in the above set up. Notice that same trap is used but waste pipe is shorter

s
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carded. You simply back off the two nuts
that hold the tailpiece to the strainer body
and P-trap, and then the nut which holds
the P-trap to the waste pipe. Use a flat-
jaw adjustable wrench. To remove the
strainer body, just back off the flat nut
which holds it.

Because the disposer requires a shorter
waste pipe than the original, you then un-
screw the old nipple from the drainpipe
in the wall, using a good-size pipe
wrench—if the nipple is rusted or cor-
roded, it may take muscle to break it
loose. Sometimes a length of pipe slipped
over the wrench handle gives the extra
leverage needed. Now you are ready to
install the disposer.

Your particular disposer dictates the
way it attaches to the sink. In the case of
SLI SV the Norge (Fedders Corp., Edison, N.J.

VIEW OF 08817) that I installed, a separate mount-

ing ring with slotted screws locks the sink

DISPOSER flange in place. Before it can be installed

in the sink, a snap ring has to be pried off
(Please turn to page 204)

P~ DISPOSER

WIRING DIAGRAM

TYPICAL OFFSET WASTE CONNECTIONS

m= NEW MIPPLE ‘
[ OFFS Hl

PTRAP H DRAIN
| rirE

FOODWASTE
DISPOSER
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GREAT

HINTS

TO SAVE YOU
- TIME AND MONEY

VISE-GRIP PLIERS moke o sofe and comfortoble
“handle’” for close-quarter work when it's necessary
to use just the blade of o hacksaw. Simply adjust
the pliers to grip the blade by the edges and clamp

SPREAD GLUE EVEMLY in dowel holes by using a
bolt slightly smaller in diameter. Works better than
a brush; bolt threads hold more glue and when the
jeb's done, it's a lot easier to clean bolt than a brush

OCTOBER 1971

RASP SCRATCH, on what will be a visible finished
surface, can be prevented by wrapping several turns
of masking or friction tape around the file for an
inch or so from the end. Keeps file from digging in

CUT OFF
HERE

PROTECTIVE CASES for carbide-tipped drills and like
items can be fashioned from discarded felt-tip pen
cases. Simply cut off the end with o sharp knife
and pull out wick. Use various colors for o key-code
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HOMEMADE BOLTS can be mode from large nails
when you lack bolts of the right length. A 20d nail,
when threaded with a 10/24 die, becomes a '4-in
bolt. Heads can be slotted or squared off on grinder

QUICKIE PAINT STRAINER can be made on the spol
if you use o plastic coffee-can cover with the center
cut out to held the straining fobric over the top of
the can, An old nylon stocking is good for straining

WHEN CHUCKING irregular-shaped castings, which
require the use of spacers, in a four-jow chuck, two
hands frequently aren’t enough. However, if you first
tope spacers to casting, two hands will be enough

5 LENGTH OF
NO. 16 DROP CORD

GROUND
PLUG

ALLIGATOR CLIP/

WITH RUBBER SLEEVES

GROUND
CLIP

ELECTRICAL JUMPER for troubleshooting aoppliance
motors is rigged from length of grounded line cord.
Ground clip should be of a different type than other
clips to prevent wrong hookup and possible short

HEDGE SHEARS will cut better and won't slip off if
you add some teeth to the blodes. After sharpening,
draw o coarse file diagonally across the edge of the

blodes while holding the file ot an angle os shown
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METAL BUSHING for o wood pulley or wheel can be
quickly improvised by using a Teenut. If axle is a
bit large, the Teenut can be drilled or reamed out to
fit. The nut is hammered into a hole drilled in pulley

POPULAR MECHANICS



MAIL SETS, because of their size, have a way of
becoming “lost” when you need them most. To keep
yours always at hand, slip a pencil clip over the
shank and set will always be handy clipped to pocket

DECORATIVE WALL POCKET for helding all sorts of
things con be mode from a soft clay flowerpot. Saw
it in half with @ hacksaw, then attach to perfor-
ated hardboard with wire under rim and twist on back

os M g
‘hﬁu :.% cﬂ"

METAL EYELETS and tubular rivets can be used to
center screw shanks in oversize holes and increase
bearing area much like o cup washer. Eyelets can be
wsed with koth round and oval-headed wood screws

OCTOBER 1971

TOURNIQUET CLAMP for small gluing jebs can be
improvised from a length of rope by means of square
knat shaped in o loop and an Allen wrench, Wrench
is inserted in knot and cranked to twist rope tight

DIP-PAINTING S5TUNT maokes play out of coating toel
handles and such to a desired depth. Clamp a spring
clothespin to the handle with a stick between. Pin
rests on one side of can and the stick on the other

ROLL PENNIES QUICKLY (and without aggravation)
by using centerfold of an open book or magozine.
Coins stand erect when wrapper is placed over center-
fold maoking it easy to roll and crimp wropper ends
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SLENDER TWIST DRILLS which have a tendency to
bend, particularly when used in a hand drill, can be
kept :iraight by wrapping several thicknesses of
smooth poper tape around shanks to form stiff tubes

SLOTTED BAR is made the easy way from square bar
stock using o spocer at each end. Pieces are held
together by brozing or riveting. You'll find it sim-
pler than cutting o slot in a solid bar by hand

LARGE HANDLES which come on king-size boxes of
laundry detergents can be put back to use as pulls
on shop projects. They can be drilled for screws,
or straddled with staples so they'll slide and lie flat

ROAR, FIRE, ROAR. You'll provide better droft
for a woodburning fireplace if you line log grate
with piece of mesh like metal lath. It lets air reach
embers from both sides, keeps embers against log

WIRE STRIPPER can be improvised in a pinch froem
your pocket nail clipper. Using some degree of care,
insulatien can be cut without damage o wire, and
jows of the clipper let you pull the insulation off

SPRING CLOTHESPIN will hold better when used
to hang heavy burlap, convaos ond poper if you add
teeth to the jaws. This is done by driving small nails
through the jaws so they project % in. or so

TO TRANSFER HOLE locations from one part to an-
other, try using double-face tope to held the work.
This will free both hands to make the punch marks
and the tape will keep the workpiece from shifting
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BRUSH WIPER on point con consists of piece of
coothanger wire bent at the ends to pass through
holes made in the lid groove. When you finish paint-
ing, wire can be removed easily and cover replaced
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COUPLED EXTENSION CORDS con't pull opart acci-
dentally if you wrap the connection with o plastic
bog ond tie ends securely with string. Keeps dirt
out, and when used outdoors, bag keeps out moisture

PICTURE FRAMES are sure to be perfectly square
when you glue the mitered corners, if you use a pair
of carpenters’ framing squares. Weight of squares
alone is sufficient te hold work without clamping

HOW DO YOU TIGHTEN o loose stepladder leg? It's
easy if you hacksaw o slot in the heads of the long
step bolts to let you tighten them with o serewdriver.
You may haove to saw into washer to reach bolt head

ORDINARY DOORKNOB cond o portion of its square
shaft can be used in an emergency as a wrench for
tightening some types of smaoll lathe chucks. If it's
necessary, shonk can be filed down te fit chuck

EMERGENCY SLIDE-SWITCH for low-voltage wiring
can be improvised from o pencil and two pocket clips.
Wires are attached to ends of clips, ond ball tips
make positive contact when slid over each other

HANDY “VISE” for heolding glued items con be
shop-maode from two threaded rods, four wingnuts
and washers and two pieces of '%-in. hardboard or
similar maoterial to provide sturdy nonsplitting jows

OCTOBER 1971

MEVER PARK A PLANE on its ploning surface unless
you have a soft plastic-foam pad for it. Otherwise
you'll wind up with a dull blade. This way, pad lets
blade sink into foam and grit particles can't dull it

\ <" P

FLAG-TAGS made from pressure-sensitive labels are
excellent means for identifying occumulations of
bar stock in your shop. For permanence, use an
indelible felt-tip marker to write on the lobels
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SMALL INSIDE CURVES can be
sanded by wrapping cloth-backed
adhesive around a cotter pin. Use
the straight portion of the pin
only to sand to desired contour

CIRCULAR-SAW BUSHING will fre-
quently fall out when removed
from arbor. To make it fit tight,
grind eight spets around edge,
insert in hole, prick-punch spots

heold

V-NOTCHED BLOCK will
cylindrical pieces in a drill-press
vise without marring them. For
permanence, hinge one end of the
jiig with o piece of inner tube
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A COMMON NAIL can be discour-
aged from bending under weight
if driven through holes in o
steel strip that is bent in o
vee to rest flot against the wall

DRIPPY OIL SPOUT can be avoid-
ed by placing o leather washer
about 1 in. down from the tip.
Keeps can, and your workbench,
free of any unwanted oil spots

PAD-PAINTER for hord-to-reach spots is mode using replacement pad
for @ Shur-line edger and an old fly-swatter handle. Pad mentioned
has a plostic back with tubular formations that readily accepts wire

TO PROTECT THREADS gripped in o lathe chuck, wrap a length of
copper or soft-iron wire around bolt. Wind wire in the form of o spring
and make certain that it projects above—and protects—crest of threads

OLD CLOCK DIAL will serve as o protractor in an emergency. Each
minute represents 6°; thus 5 minutes, 30°; 7% minutes, 45°. Angles are
measured with a ruler with respect to the center of the hole in the dial
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Announcing —

The Popular Mechanics
Index and Shelf Wrapper

Here's a great idea that will
multiply the value of your back
issues of PM. Reserve your
copy now!

Want to find an article on roofing your
patio? Building a power hacksaw? Making a
portable bilge-pump for your boat? Where to
buy a keyless chuck for your drill? What the
owners themselves think of the Buick Opel?

Your copies of PM are chock-full of such
information. PM publishes literally thou-
sands of ideas and items each year. Some-
times, though, it can be frustrating to find an
exact article that you recall appeared several
months ago.

The new PM Index and Shelf Wrapper
solves that problem. Each of those thousands
of items which appears in PM throughout the
year is not only referenced, but thoroughly
cross-referenced as well. You can find any
article you want in seconds! Or you can find
all the articles on broad categories such as
auto repair, electrical wiring, plumbing, pho-
tography and other subjects at a glance!

Best of all, the Index is bound into a hand-
some wrapper made of heavy board. The
wrapper precisely encloses the 12 issues
which are cross-referenced in the Index, and
makes a beautiful and useful addition to your
bookshelves.

Reserve now your copy of the 1971 Index
and Shelf Wrapper listing and cross-listing
all PM articles published throughout 1971.
We'll rush it to you just as soon as it becomes
available in December.

The entire handsome package—Index and
Shelf Wrapper—is yours for only $1.49,

Write for your copy today!

Popular Mechanices, Dept. PMI,

224 W. 57th St., NAME

MNew York, M.Y. 10019
Rush me, just as soon as it

becomes mni'uhl.' a copy of the ADDRESS

PM Index and Shelf Wrapper.
| enclose check or money order

for $1.49, ciry

STATE ZIP

OCTOBER 1971
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Low-Cost Way to Add &

- Equipped with rotary wood rasps, you
can shape your own moldings with just
your portable drill and a bench stand

By HARRY WICKS, Workshop Editor
Photos by Robert D. Borst

AVING BOTH a router and a shaper in
my shop, I must confess I tackled my
shop test of rotary wood rasps used in a
portable drill with an “I'm from Missouri”
attitude. Frankly, I lean heavily on my router
and turn to it frequently on almost every
project I tackle. But, hard as I tried, I found
these cutters could not be lightly dismissed.
Called System Zenses, the made-in-Ger-
many cutters are relatively inexpensive
(about $5 each) and distributed in the United
States by Dal-Craft, Inc., Box 13434, Atlanta,
Ga. 30324. They're intended for the do-it-
yourselfer; you need no special equipment
and the setup occupies very little space.
Since the cutters are designed for use on
a high-speed electric drill mounted in a drill
stand, an important accessory is a depth stop
on the drill-stand ecolumn to assure accuracy.
The cutters are claimed to last approximately
50 to 60 work hours, depending upon the

3 material you ordinarily work with. Consider-

: “ ' ing that this estimate is based on “in-use”

MILL hours, that's a long-life for a typical home-
DOVETAIL CONVEX workshop cutting tool.

SRNEYEn CUTTER | Included in the line are dowel mills, combi-

cutters and angle cutters. The use
FIVE TYPES OF CUTTERS tested in PM's shop are gl y can be used

shown above. Rasps do odequate job; toke just for mnrhs&ng;, planing, rabbeting, I'ECESTJIng
a litle more time than a conventional shaper and rounding, as well as to Ehape moldings

COMBI-
CUTTER

END MILL

TEST BOARD was tongue-and-grooved using combi-cutter (below, left and middle photos). The convex
cutter (right) was used to form bevel on meeting edges and, since cut was light, went effertlessly. The maker
recommends wsing a drill with 1500 rpm under load. We used a slower speed drill to moke test tougher




1‘Shaper’ to

and tongue and grooving as shown in the
photo.

The maker claims that the cutters can
be used to work plastics and asbestos. 1
didn’t test the rasps in either material, but
based on the success that I had with wood,
I see no reason to doubt the claim.

The dowel mill, which is hollow, has a
rasp cut on its circumference while the
face cut is similar to saw teeth. The pri-
mary purpose of the angle cutter is to
produce bevels but it can also be used for

mitering.

To test the cutters, I set up my Y%-in.
Rockwell drill in a model No. 50501 Rock-
well portable-drill stand. I deliberately
selected this drill because of its slow speed,
but the cutters still did the job as can be
seen in the photos. Just for the heck of it,
I then tried out the cutters in my drill
press at a higher speed. What a difference.
There'’s no question about it, they are de-
signed for use at high speeds and, if used
as recommended, come through beauti-
fully. To make the tongue and groove
setup shown (above, right), I selected one
of the combi-cutters and adjusted its
height so that the 14-in. groove would be
centered on 3j-in. stock. Boards were then
reversed and the cutter adjusted to pro-
duce a i-in.-thick, centered tongue.
Strictly for looks, I then inserted the con-
vex cutter and beveled the edges.

I found there is a tendency of sawdust
buildup along the fence which can cause
the workpiece to “walk” away from the
fence. So, if you build your own work-
tables, be sure to provide a space at the

DOVETAIL CUTTER (lower left) chugged away slowly

e —
T ——

Your Shop

rear so the waste will spill away from the
work.

For local buying information on the
System Zenses Cutters, write to the dis-
tributor at the address given on the pre-
ceding page. * k%

SHAPED PIECES fit together neatly (alternate boards
are stained for phote clarity), took only minutes to
turn out. Stock used here was 3-in. clear pine

WORKTABLES are available from manufacturer if you
don’t want to build your own. Like the rasps, taobles
are quality-built and should last indefinitely

but did the job. In the center photo, dowel mill is

being used to true up o poor 45° miter cut. At right, some rasp is used to remove waste and form a rabbet.
Avuthor found tools worked best if small amount of stock was removed, the rasp lowered and pass repeated

CTRERNE F. ¥ g
OCTOBER 1971
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A Shrubbery Light
You Can
Make for $3

By ARNOLD H. HUEHN

Photo by Robert D. Borst Technical Art by Fred Wolff

g 107 ALUM. PIE

-4 AN

i AN ALUMINUM PIE PAN and
.:AQRT' MAYONAISE a quart mayonnaise jar make an

attractive shrubbery light.

The pie pan top is held in place
by four wire braces and a metal
collar. Cut the collar from 16-ga.
sheet aluminum with a circle
cutter on a drill press. Make holes
90° apart in both the collar and
pie pan for 'g-in. aluminum wire.

Replace the wvacuum-seal jar
cover with a metal disc made
from a round outlet-box cover
WASHER - with a knockout hole in the cen-
Bl TWOPIECE ter. Enlarge the knockout to ac-
PORCELAIN cept a standard porcelain sign

l

1-3/8" HOLE

3.1/4" DISC SIGN SOCRET N e socket and solder the disc to a
bk short piece of galvanized pipe.
| The disc and jar cover provide a
E A va watertight seal. Three setscrews
COVER hold the light to its 134-in. o.d.
e post. Friction tape around the top
WRAPPING —T 57 of the 30-in.-long post builds up
’-1. HELEEISRIY its o.d. so it fits snugly inside the
larger pipe. Use a 40-w. bulb.

For a yard light, attach the

! TH ] "
gFli‘E”E 0.0, light to a 5-ft. post. In all cases,
STEEL PIPE set the post in concrete and bring

LA TG up ample wire inside the pipe to
POST connect the socket. Run heavy-
duty, direct-burial cable under-
ground and wire the light to an
inside switch. * ok k
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Warning The Sargeon
Gereral Mas Determanad
That Cagarette Smokung Is
Dangeroers 10 Your Heath

ﬂ 1871 R J REYNOLDS TORACCD COMPANY WINSTON-SALEM, N.C
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Install a Three-Way Switck

HREE-WAY SWITCHES are often

thought of as mysterious devices
which only an experienced electrician can
install. But anyone can wire a three-way
switch if he's shown where the wires go.
These simple wiring diagrams do just that,
and at about $8 an hour (average journey-
man’s rate) just think what you can save
by being your own electrician.

For a few dollars (the price of switches
and wire) you can enjoy the convenience
of having three-way switches almost any-
where—at both entrances to your kitchen,
on both sides of a dining room, upstairs
and downstairs for a hallway, in the base-
ment and at the top of the steps and be-
tween your back door and the garage.

A basic three-way circuit is shown in
the drawing below. Power is delivered
to the right-hand switch by a typical 14-2

It's tricky, but these simpli

By E. LEWIS FRASIER

(two size 14 wires rated at 15 amps.) flex-
ible cable in which the white wire is used
as a neutral and the black wire as a “hot”
lead. Provided these two wires are proper-
ly connected to the first switch, the black
and white wires in the 14-3 (three-wire)
cable can be connected straight through
the light to matching connections on the
left-hand switch. The red wire is then
connected between the light and the “com-
mon” terminal of each switch. This simple
procedure insures that color coding is uni-
formly mated to house wiring, and that it
conforms with electrical safety codes.
Identifying the common terminal of a
three-way switch is normally easy; the
common terminal is usually by itself at
one end of the switch. The remaining
screw posts are “paired” at the other end
of the switch. If you can’t locate the com-

PICTORIAL AND SCHEMATIC DIAGRAMS depict stundord three-way circwit. A common terminal of switch is
generally by itself; notice solid ond dashed-line positions within the two switch blocks in the schematic

STANDARD 3-WAY
SWITCH CIRCUIT

3WIRE
FLEXIBLE CABLE

COMMON
TERMINA

OCTAGONAL
METAL BOX

3IWIRE
FLEXIBLE CABLE

PIGTAILS

IWIRE IWIRE
|
COMMON TERMINAL — CABLE CABLE
3WAY ;E. 8 LIGHT R
-

SWITCH

SWITCH

CONNECTING POINT
HELD WITH WIRE NUT

182

— COMMON TERMINAL
f{ IWAY

!“ 7
S l ;2-'WIRE CABLE

120V AC:
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Yourself? Sure You Can

L » - ® -
wiring diagrams show you how
Technical Art by Peter Trojan

mon terminal (when there are four ter-
minals, for example), an ochmmeter will
quickly identify it

If you lack a meter, you can rig two
flashlight batteries, a bulb and two short
pieces of flexible wire to find a continu-
ous path through the switch. Two size-D
batteries are taped together (end to end)
in series. The two wires, stripped of their
insulation, are taped to opposite ends of
the batteries. Then the end of one wire is
wrapped around the base of the flashlight
bulb. To use, touch one wire to one ter-
minal and the base of the bulb to another.
When the bulb lights, you have located
a continuous current path through the
switch.

Check each of the two positions of the
toggle. The common terminal will connect
to one of the paired terminals and then to

the other. (Observe the solid and dashed
line connections inside the switch blocks
in the schematic drawing.)

When there are brass screws and a sil-
ver screw on a switch, the white wire is
always fastened to the silver one. The
black or red wire is always connected to
the brass screw. This standard procedure
is used for two-way switches and duplex
outlets, but may not be apparent on a
three-way switch.

Though it is possible to wire the switches
differently and still have them operate
properly (check right-hand drawing be-
low), the standard way has several advan-
tages. The most obvious is the ease with
which the color coding of the wires can be
made to match the electrical code and the
wires connected to existing wiring. With
this method there is no doubt that the white

BALL CHAIN, wire hook and loop make  EXAMPLES show split circuits in which one outlet is always
it sasy to fish the wire through studs  active (hot) while its mate is controlled by three-way swiiches

i ; ]
nTcHBOX mlﬁgu ::;n'_:l.sl.TEunD EXISTING & Y
L 120V AC IN o ALWAYS SIDE ONLY
) —_— ACTIVE TO SPLIT
| TWO
| COMMON OUTLETS
(| REDWIRETO  COMMOR
o | TERIHHIIDNAI L DO NOT HOT (RED) WIRE TO
| LOOP FOR , | OF THIS SWITCH BREAK COMMON TERMINAL
I DIRECTING THIS OF ONE SWITCH /
Iy SMALL | I \ [ JUMPER
: : I CHAIN || R R
| : E 11 Il. B - B 'ui
1 i WALL 1] P~ (5]
I { STUD N | s w W
1) ¢ | —
WALL~_ : |
I : |
il i | BREAK
I i 'l UPPER OUTLET JUMPER
1l ABOUT | CONTROLLED STRIP ON
I 6" EXCEss! BY SWITCHES - BOTH SIDES
FLOOR | CHAIN | ] TO SPLIT
PLATE |, I . DUPLEX
i) " S i @ OUTLETS
st e g e [ 8 —
R R
B \
FISH \ B _ ;
WIRE HOLE \ L1
DRILLED 2 W o = D
FROM el LOWER OUTLET ' o
BELOW ALWAYS ACTIVE e
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L e HOT NEUTRAL 04
- THIS SWITCH
: : oL
LIGHT
fl; w : W ?I OoN
(COMPARE
il 1Y C- LIGHT ON A)
=
| e —— [[8_120v AC
A | THEN MOVE THIS £ A
SWITCH TO TURN
g THE LIGHT OFF
1 |
B-LIGHT ON
NEUTRAL HOT ®
R a MOVE THIS
\ B - i | swiTcH TO
) w > w TURN LIGHT
2 ?]on
e SEVERAL LIGHTS CAN BE [
PLACED IN PARALLEL ' 1 W
> PRI 120V AC
f‘&'\ ,i\ - PRINCIPAL |8
COMMON { ) J LIGHT
renn{tﬂm. S b
| SR S5 3 @
START WITH
\ \ B o B /\ | THESE swiTcH
\ T w s W / POSITIONS-
v \ b LIGHT IS OFF
NEUTRAL CLOSED A=LIGHT OF1 A W _120v AC
LOOP, NO CURRENT , "8 E&%ﬁr

OPERATING SEQUENCE for standard three-way circuit: When light is ON, either switch will turn it off. When
light is OFF, either switch will turn it OM. Trace the red wires from either side of light back to white wire

wire is neutral and the black wire is hot.
This leaves the red wire to signal a warn-
ing to anyone working with the circuit
later on—it may be hot or neutral, depend-
ing solely upon switch positions. By exam-
ining the numbered sequence and large
arrows in diagrams A, B and C (above)
you can see why.

Here diagram A is a schematic diagram
of the circuit shown pictorially on page
182. Within each switch block a solid line
shows contact between two terminals, and
a dashed line shows the alternate position.
Starting at circled numeral (1) with the
switches as marked, the light will be OFF.
Both sides of the bulb are hooked to the
white neutral of the house wiring.

Moving the right-hand switch to its
alternate position, as shown by numeral
(2), is one of two ways to turn the light
ON. The right side of the bulb is hot; the
left side is connected to a neutral wire.

Next, moving the left switch to its alter-
nate position—shown by numeral (3) in

184

the inset of the left-hand switch—is one
of two ways to turn the light OFF again.
In this case, both sides of the bulb are
connected to the hot black wire that feeds
the right-hand switch. This forms a re-
dundant loop that does not permit a cur-
rent flow. (Illumination cannot occur be-
cause there is no neutral connection at
one side of the bulb.)

Moving the right-hand switch back to
its original position as in numeral (4) will
turn the light back ON, the neutral wire
being on the right side of the bulb and the
power on the left.

To install the circuits described in this
article you will need these tools: wood
and plaster drills, brace and bits, power
drill, keyhole saw, screwdriver, sidecut-
ters, knife or cable stripper, wire stripper,
long-nosed pliers, pulling chain (or
strong, smooth cord), hammer, large
staples for anchoring the cable, and screws
or nails to mount the boxes. Materials
such as two and three-wire cable, solder-
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Announcing

the
ultmglate

Ol
filter

Its not just a filter.
Its a whole new
filttering system.
Spin-on ease
Cartridge
economy.

1. Multiplies OEM Burst Safety
Factor By 6 . . . Lee MaxiFilter
1000 is virtually burst-proof. Its
burst pressure rating is an
incredible 1200 psi — six times
OEM specs.

2. Cools Your Oil . . . Aluminum
dissipates heat faster. Fins
circulate air better, MaxiFilter 1000
keeps oil cooler to help it run
smoother, last longer.

3. Lifetime Guarantee . . . Lee
MaxiFilter 1000 is so rugged that
its spin-on aluminum shell and

all other metal parts are guaranteed
for as long as you own it.

4, Costs Less . . . You buy

the housing once. But all

you ever buy again are the
inexpensive replacement cartridges
and rubber parts.

5. Needs Fewer Changes . . . The
Lee MaxiFilter 1000 replaceable
cartridge is designed for greater
dirt-holding capacity. Which means
you save more by changing

less ofien.

6. Permits Easy Engine Wear
Inspection . . . Because Lee
MaxiFilter 1000 is a come-apart

spin-on, it can be easily removed,
opened and inspected for dirt,
chips and particles in your oil.
Warmns in advance of engine wear.
7. Dresses Up Your Engine . . .
Nothing looks better under your
hood than finned aluminum. It
shows you care about every

little detail of your machine.

8. Race Track Proved . . . Top
racers like Don Garlits, Leroy
Goldstein and dozens of other
run-for-the-money pros have
proven Lee where it counts —
on the strip.

9. Fights Acid . . . MaxiFilter
1000 contains Lee's exclusive
Feridium Anode that neutralizes
destructive engine acid.

10. Filters More Oil Fasler . . .
Lee MaxiFilter 1000's totally unique
two-stage replaceable cartridge
actually delivers more filtered oil
to your engine faster. Unlike an
ordinary filter, it won't bypass oil
when you start cold, accelerate
hard or let your filter get dirty.
During surge conditions ordinary

i -
a 4 ..-. -
k) TR Y
2 Py 2 =
. = Fratl L R
= -“;J.J_J:-';'-ukr —

Patent Applied for

filters bypass up to 90% of your
oil. But MaxiFilter's two valves
and two filter elements keep on
working to send clean oil to your
expensive cylinder walls, rings
and bearings. Like this:

MAXIFILTER
UNDER SURGE

. -

ORDINARY FILTER
UNDER SURGE

U,

OIL FLOWS THRU
OIL BYPASSES

Lee MaxiFilter 1000. Performs as |
tough as it looks. Be the first to
spin one on. Available wherever
fine performance equipment

is sold. Lee Filters. 191 Talmadge .
Road, Edison, New Jersey 08817.

L = = FILTERS

#"E‘mmmmdm for the man who takes personal care of his car

Lee Felters —@ Filter Dynamics Internationsl




SWITCHES MAY CONTROL OUTLET

e e

= ||

S-o-
ntl
=|m|o

A A DUPLEX OUTLET MAY BE INSTALLED BETWEEN
JWAY SWITCHES IN LIEU OF A LIGHT FIXTURE

w
B 120V AC

B A DUPLEX OUTLET (OR A LIGHT FIXTURE)

MAY ALSO BE INSTALLED TO THE SIDE AND

BELOW (OR ABOVE) EITHER SWITCH

THREE-WAY SWITCHES are ideal for controlling duplex outlets that are used with floer or toble lamps
in living rooms or bedrooms. Lamps can be turned on or off by wall switches as you enter or leave room

C THREE-WAY LIGHTING CIRCUIT WITH

LEGEND
f
W = WHITE

R = RED
?
W lw B

MAIN LIGHT

JUMPERS
PILOT

LIGHT

il

S Lr
gl P =2
i

W

SEPARATE PILOT LIGHT. WHEN LIGHT
B=BLACK
120v AC I B

- o
U
w

IS ON, THE PILOT IS ON
G = GREEN
INPUT
3-WIRE CABLE

[ ]

=X
4WIRE CABLE (OR TWO 2-WIRE CABLES)

THREE-WAY LIGHTING CIRCUIT with separate pilot light has o jumper from red wire, plus green wire, to
put pilet in parallel with main light. When light is ON, pilot is ON. Some switches have neon pilot in toggle

less connectors, switch boxes, three-way
switches, light fixture or duplex outlet,
ceiling or wall box, light bulbs, and con-
nectors (to anchor cables in boxes that
do not contain a built-in elamp) are all
available at well-stocked hardware stores.

A duplex outlet can be rigged between
three-way switches in lieu of a light fix-
ture. Controlled outlets are ideal for oper-
ating one or two lamps in any room where
a ceiling fixture is not available. For ex-
ample, circuit A in the drawing above,
can be used in a living room with one
switch at the front entry and the other at
a doorway from a dining room, kitchen or
bedroom.

Your light or duplex outlet need not
be placed “between” the two switches so
far as the physical layout is concerned.
Circuit B shows how easy it is to use a
piece of two-wire cable to place a control-
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led duplex outlet to one side and below
one of the two switches.

Many duplex outlets are easily divided
to make two independent outlets, each fed
by a different pair of wires. A typical ar-
rangement is shown in diagram B on page
183. One outlet is always hot, the other is
controlled by the switching circuit. The
controlled outlet can be used for a table
or floor lamp to provide initial (and
final) illumination in a room. The contin-
uously active outlet can be used for a
radio, record player or television set
in the normal manner.

A variation of the split duplex outlet
is shown in diagram A. A common neutral
is featured in this circuit because the 120-v,
input is at the outlets rather than at a
switch as in previous diagrams. This sit-
uation is representative of an existing

(Please turn to page 198)
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PM Tests
Skil’s 10-In.
Electric
Chain Saw

WHILE WEIGHING IN at just 9% lbs.
Skil's 10-in. electric-powered chain saw
is far from a lightweight with its punch.
I found this out when 1 filled it with oil
and plugged it in. A real workhorse, it's
the handiest tool a do-it-yourself home-
owner could have. Not only was it great
for cutting firewood and trimming the
trees around the wyard, but I also found
myself reaching for it when working with
planks and heavy timbers.

What I like best about this saw is the
ease with which it starts, its relatively
quiet operation and that it can be used
indoors. The trailing cord didn’t bother me
as much as I'd expected, even when climb-
ing a ladder. The saw features a double-
insulated motor housing and a built-in
clutch that prevents motor stalling and
chain movement when the motor starts
and stops. A special 12-in. bar is available
as an accessory. Model 1600 sells for $89.95 |
at Skil dealers. For further information | CLUTCH
write Skil Corp., Dept. PM 1600, 5033
North Elston Ave., Chicago 60630—Wayne
C. Leckey, Home and Shop Editor.

WITH POWERFUL 12-amp motor, saw has 2500-fpm

no-lood chain speed. Extension cords recommended:
16-ga. for 50 ft., 14-ga. for 100 ft., 12-go. for 150 .
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CLUTCH BUCKING SPIKE

. NoiLer BuTTON

OIL-FILLER CAP

GUIDE BAR

HANDLE

ADJUSTING SCREW

GUIDE-BAR SCABBARD j
: DOUBLE %
INSULATED
HOUSING




Kit for kit, text for text,
dollar for dollar ,your best
home training buy IS NRI

Discover the ease and excitement of learning Television
Servicing, Communications, Electronics with equipment
designed from chassis up for your education.

After nearly 60 years of training
men for successful careers in vari-
ous fields of Electronies, NRI
knows that theory alone is not
enough. To properly learn at home,
your hands must be trained as well
as your head.

Regardless of your educational
background, you can learn the
Electronies field of your choice the
practical NRI way. The NRI color
catalog, sent to you free and with-
out obligation, tells you in detail
how NRI combines designed-for-
learning equipment with “bite-
size” texts, so you ean use what
you build to prove out what you
ma}:fCatn[oilalsfu: teLla ﬁnu how Ii;a
qualify quickly for high-pay jobs
in TV-Radio Servicing, Communi-
cations, Computer Electronics.

All this is yours when you
train at home with NRI

The NRI catalog you get also
gives you details ﬁout the train-

ing kits included, at no extra cost,
with the home trainin program of
your choice. Shown %e

low is the

special equipment included in a
typical course: educator-acclaimed
Achievement Kit,transistorized
volt-ohm meter, mlid-atate radio,
even your own custom-designed
Color TV set to build and use for

rs of viewing pleasure. With
;JRI Electronics comes alive in the
most valuable, practical manner.
You experiment with the same

professional components and cir- |

cuits you'll find on the job — not
breadboard or hobby kits.

Regardless of manpower needs
in other fields, Color TV Servicing
continues to need trained men to
keep pace with millions of sets
being sold every year. You can take
your choice of full-time jobs in this
or other exciting fields of Elec-
tronies, or have a business of your
own, or make 35 to £7 an hour ex-
tra in spare time starting soon
after you enroll, fixing sets for
friends and neighbors.

And if you choose one of five
NRI courses that include FCC
License preparation, you must
earn your FCC License or NRI re-
funds your tuition in full! Here's
further proof that any ambitious
man, regardless of his education,
can effectively learn and profit

from the Color TV, Communica-
tions or Electronics course of his
choice.

Get your hands on more
money — fast

Tens of thousands of NRI grad-
uates are proof it is practical to
train at home in your spare time
. proof of why NRI continues to
be the country's largest Elec-
tronics home-study school. Decide
now to reap the rewards of NRI's
fast, “hands-on™” method of home
education. Mail the postage-free
card for the new NRI Catalog. No
obligation. No salesman will eall.
NATIONAL RADIO INSTI-
TUTE, Washington, D.C. 20016. In
Canada write: NRI Canada, 330
Progress Ave., Searborough, Ont.

APPROVED UNDER GI BILL

If you served since January 31.
1955, or are in service, check GI
line on postage-free card.

MAIL CARD W =7
NRI IS THE

FOR FREE
CATALOG "'

NO SALESMAN
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AUTOMOTIVE

Save

Money:

Do Your
Own Auto
Touch-Up

Photos by Robert D. Borst

¥

e

Spray cans of original car colors make it easy
to eliminate minor scratches like an expert

By WAYNE C. LECKEY, Home and Shop Editor

F YOU CAN come out of a parking lot

these days without a scratch, you're
lucky. I wasn't. When I got back to my
car, someone had gouged the finish on a
fender and left with not so much as a “so
sorry.”

Out of curiosity I stopped on the way
home to see what it would cost to have it
fixed. Would you believe $27.50 for a
paint scratch 5 in. long?

Busy body shops consider such minor
touch-up work as “nuisance jobs” and of-
ten don’t want to be bothered with them.
You can be thankful, for good reason. A
crumpled fender is something you can't
fix yourself, but a scratch is something
else—you'd be surprised what you can
save while keeping your car looking
showroom new.

Most car owners have done nothing
about such scratches for fear of being un-
able to match exactly the color of the
original finish. Now you have nothing to
worry about. Dupli-Color Products Co. of
Elk Grove Village, Ill.,, and other makers
of auto touch-up lacquers and enamels,
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can provide you with an exact match
through a stock number identical with the
paint number the factory used. All you
need to know is the stock number of the
particular finish on your car. A color code
number is on the car's identification plate
(often found on the firewall or door).
When checked in a code book at your
dealer’s, it will give you the stock number.
The cap on the can shows the color as well
as the car make, model and color number.
There are six basic steps to a profes-
sional-looking job. Read them carefully.
@ Dirt, oil, wax, grease, polish, rust and
fingerprints are the refinisher’s enemies,
so the first step is to clean the scratched
area thoroughly with clean water and
wipe dry with a clean soft cloth. Once it’s
clean, don’t touch this surface with your
bare skin or you'll have to start all over,
® Now sand the area lightly and this
means lightly. Use only No. 400 wet-or-
dry sandpaper. Fold the sheet and tear
into four pieces. Hold one piece as shown
at the top of page 194, gritty side out,
keeping your thumb out of the act. Dip

POPULAR MECHANICS
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- Let's Do LEATHERCRAFT! =g

Here's a genuine
Leather Billfold Kit as a sianer!

oy B0 ¢ o

WORTH $5.00
AFTER YOU

AND LACE!
o
|
|
: Yes, send me your embossed Billfold Kit and bi

Idea catalog and instruction manual.
| S0¢ as full payment. (Limit one per family)

Get all the features of expensive bill-
folds! Handsome design already
embossed . . . has 4 roomy pockets. Kit
complete. Easy 'n fun to assemble and
lace. You'll also receive a big full-color
Leathercraft idea catalog and instruction
manual showing other valuable things you
can make from genuine leather.

TANDY LEATHER COMPANY

1001 FOCH, DEPT. UG
FT. WORTH, TEXAS 76107

]

Dig
I'm sending

LEATHIER COMPANY l

Hi TAMDT CORPORETION TR

City

Allow 4 to 6 weeks for delivery |__ —

L

T  — ——

J

» Frea rent, resort living, great food, unlim.

¥ jled recreation. .. and plenty of time te :

1 enjoy thes! Easy i!:lr" study :Jl.ﬂ 1000s 3 1

§ men, womgn, couples necded. Age no bar- 1

g rier. i0r, own your own maotel) Send for ™ i ¥ :

§ FREE “Career KiL” N MORTH AMERICAN SCHOOL OF < 1

1 salesman will call, MOTEL-HOTEL MANAGEMENT '

i 4 5300 Campus Dr., Dept. 141TA, 1

) Kewpaort, Ca, §2860 1|

§ NAME AGE is |
1

n

1 ADDRESS :

1 ]

b CITY STATE P "

| g pp——————— o p———————— ——————— ]

OPERATE THREE PHASE MOTORS |
FROM SINGLE PHASE LINES ONLY E

The RELIANCE THREE PHASER allows
vou to operate three phase motors, ', thru 52995
-pat- |

Tii horsepower from 220 volt single phase
power sources. Rugged—heavy duty-

ented unit built to give many vears of satisfactory
service, Thousands of satisfied userz. Free litera- |

tur® on reguest. |

| The ideal companion for hunting, fishing, camp-
ing. Hand forged 1% foot blade is ornately en-
graved with picturesque woodland scene on
blade. Carved stag handle has curved silver
t hand guard. Complete with genuine leather
sheath. Money-back guarantee.

THE ORIGINAL
SILVER EAGLE
KNIFE

$2.49
Plus 50¢ ship & hdig.

FREE CATALOGUE

DANCO PRODUCTS

P.0. Box 130 Leffert Sta.
.an . Y. 11225
pt. P.M

RELIANCE . MFG. CO.,

New Albany, Miss. 38652

& QN

' You save at least half off prices
of comparable accordions! Buy
direct from importer. Over 40
models! For Student, Teacher,
= ™ Professional. Big savings on name

' ; »" brand accordion amplifiers.
)L 5 : Bu:-,T dgect at1 importer prices.
A ; ® lrades welcomed. @ Money
IAL! i 3
5 Dhg:ég?:&ggms: back guarantee and lifetime per-
FRE formance warranty. Rush coupon!

S — e

e 42 Standard and Electronic Mudels-lmpllflers! ®
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FREE cotor catalogs and latest
discount price Iist MAILCOUPON

..
ACCORDION CORP. of AMERICA—Dept. R-101
5535 W. Belmont Ave., Chicago, lllincis 60641

Send FREE Color catalogs and discount prices. In-
clude special intormation checked:

O Accordion Amphfiers [J Button Accordions [ Cordovex
Hame
Address
City State Iip
-
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TEAR
INTO 4
PIECES

SCAR IS SANDED LIGHTLY with No. 400 wet-and-dry
poper and here is how you hold it to dip it repeat-
edly in clean water., Paper must be kept thoeroughly
wet during sanding operation. Tear paper in fours

sandpaper, hand and all in a bucket of
clean water and slosh it around. When
you think the sandpaper is soaked thor-
oughly (it can’t be too wet) start sanding
lightly to smooth the scar to a feather
edge. Keep the sandpaper wet while sand-
ing by dipping it in clean water fre-
quently. Feathering results when the cen-
ter of the scar is sanded deepest and the
rest of the area tapers gradually to the
surface of the original finish. When sand-
ing is finished, go over the area with clean
water and wipe dry with a clean soft rag.
@ If scar is near glass or chrome, cover
it with masking tape and newspapers.

® Bare metal has to be primed for three
reasons: It protects the metal from rust. It
prevents peeling of the new finish and it
builds up the damaged area level with the
original finish. Use a touch-up primer
according to directions given. When dry,
wet-sand the primer as you did in step 2,
but do not feather the edges. Sand even
with the surface of the original finish.

® A little practice will help you get the
feel of spraying. If you don’t happen to

(Please turn fto page 202)
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SPRAY-SHIELD TECHNIQUE is o stunt that's used
when touching up nicks and tiny scratches. Spraying
is done through hele in a cardboard shield which is
held an inch or so from nick, Hole is shape of scar

PRACTICE SPRAYING on a tin can or other metal sur-
face until you get the feel of it. Apply light coats,
not heavy ones, and keep the spray moving to avoid
sags ond runs. Held spray can 10 te 12 in. away

T wwaaTE

LACOU

g o7
RO ET "“'-,., bt g, O

o ST
Bk b P23

Gimenay M
Blacw ac

LACQUERS AND EMNAMELS are formulated to match
the car color exactly. Cap on can shows color and
indicates car make, model and color number. Display
rack offers a wide selection of exoct-match colors

POPULAR MECHANICS



REPOWER with a 68 or V-8.

H.D. ADAPTORS for using Car,
Compact and some Truck sngines. | |
State #lr & model, Jeep or | |

. nt fast action? Give us | |
FULL INFORMATION. Send $25.00 | |
Dep. and we will ship correct kit, | |
bal. COD. Send full amount for
prepaid shipment. Wire, phone or
I write today. Details FREE

J<isw: PLANER « MOLDER « SAW

s N mntw FREE Trial!

HOOSIER MACHINE PRODUCTS CO.

312 8. K. 6th St.. Phone 2T76-3442, Pendieton, Oregon STBOL

LOCKS AND KEYS MADE EASY!

COMPLETE ILLUSTRATED BOOK OF FACT
Shows how to fit keys, change combina-
tions, master key locks, keys by num-
ber, tools to use, ete. Fascinating trade

Now you can use this ONE power-feed shop to turn rough lumber
fiined S stinl i i d | into moldings, trim, flooring, furniture...ALL popular patterns.
“"“ll"t"[ ."'“ simpic g"“’f 1' THVEAE RIP...PLANE... MOLD—separately or all at once with a single
compl :.trj ustrations. Satisfaction guar- motar. Free 30-Day Trial. Low Cost—only $35 down.

anteed. Get started! Order today. Dept. 1410-101 Send Postcard Today — No Salesman Will Call.

I. B. Ancele, P. 0. Box 69234, Los Angeles, Callf. 90069 HElSA'ﬂ' PIJ'HE! TDUI.S. EICI?T Field Bldg., Kansas City, Mo. 64111

m Prlnt For Profit

Cards, Stationery, Envelopes, -ﬂ-d“l'l'l-'lird:
labels, tickets, announcements, 4.5.L

greeting, sympathy, prayer cards, tags, ele.
Good Profits, fl!‘l for itself in a short time.

Own a Printing Business
- We qupp.li,- g-\p-r}ﬂﬂng direct from factory

only. Easily followed rules. Also raized print-
ing like Lngn\ma Have home shop. Add

Powerful electronic detector
finds buried gold, silver,
coins, etc. 5 new models.
Write for free cal‘l!ug

to income, Send Ze for catalogue. KELSEY
— - —- ; ~ PRESSES .H'l"l!\. Cann. DI-‘“
SNOWMOBILE | MAIL THIS COUPON TODAY!
KIT | KELSEY PRESSES, DEPT.71-AEMeriden, Conn. 08450
| I encloae “5¢ send big catalog and samples.
ONLY $298.95 .
—. 3 Nami
‘Hoo-Skat” i= oo complete kit, with engine. Hugged, compact, Tun
Azavmble al  bome—hiusehald tools. "|I1|l|||-l|-].:ll:!'-wl!'" I"lans
&n, fllji' large, eolorful calalog of full line $5¢. Refunded with any Address
purchiage.
STRUCK CORP.. Dwept. 1"M-101, Cedarburg. Wisronsin 58612 City Rt.te

NEW RUBBER STAMP BUSINESS

PAYS BEGINNERS :;*16.50 AN HR.

ART AT HOME
5T| N SPARE TImg

with Table Top Machine ¢

We Help Finance You
-« at lgss than bank rates!

Themulti-million dollar Rubber Stampbusiness—once controlled
by a lew big companies—is now being taken over by small opera-
tors—onein each community throughout the United States. Men
and Women who have this inexpensive machine can turn out -
huge quantities of Rubber Stamps with special wording that i
buyera once were forced to buy [rom big cities. Material costing e -ﬁﬂ__{b_‘
gnly Egr makkeu a stamp that sells for $32.75. The machine that L
oes the work is simple and easy to operate and it turns out as v---r — a— -
many as six Rubber Stamps at a time, each with different word- " " -

ing auch as names, addresses, notices, stock numbers, prices and RUBBER STAMP DIV. A ,
other “eopy” needed by offices, factories and individuals. Waork- 1512 Jarvis Ave., R-2-AL WE
Chicago, Ilinois 60626

ing full capacity, it can earn as much as $33.00 an hour for

the operator! Now you can get into the big-pay business FPlease rush full particulars about your financing plan and
yourself, with your own home as headquarters. You don't need the little machine that can get me started in the profit-
experience. We supply everything, including complete instrue- able Rubber Stamp business at homein spare time. Every-
tions and eight ways to get business coming in fast. We even thing you send me is FREE and no salesman will eall.
help finance your start. Start making up to$16.50 an hour
from the very beginning. Cash in on the profitable Rubber
Stamp business in your community, right away. We'll mail (ull
particulars FREE and no salesman will eall. Be first in vour
loeality. Rush coupon today or send your name on posteard to:

RUBBER STAMP DIV, R-2-AL

1512 JARVIS AVENUE & CHICAGO, ILL. 60626 CITY . BTATE. ... Code...........
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Lathe Attachment Duplicates Woodturnings

EVEN IF YOU ARE an old hand at wood-
turning, it's almost impossible to turn four
table legs or a dozen chair spindles exactly
alike: you can come close but you just can't
turn each and every one of them identically,
free hand.

Let me tell you about a lathe attachment I
just tried which makes turning duplicate
pieces ridiculously simple. It's called an A-
Base Duplicator and with it you can turn out
“carbon copies” almost with your eyes closed.
It consists of two template-holding brackets
which clamp to the lathe bed and a combina-
tion toolpost-and-tracer which rides free on
top of the bed.

To use it you first jigsaw a master profile
Tﬂﬂu‘PiTI TH.ACH.I follows shope of template, template of the leg or spindle from Yj-in.
producing its identical profile in a weed turning  \Iasonite (or you can use an original turning)
and mount it between the brackets so the cen-
terline of the template and the centerline of
the lathe are in direct alignment. Then with
the blank between centers and your lathe
running, the combination toolpost-and-tracer
is placed on the lathe bed and moved by hand
along the spinning work. As the turning takes
shape, the tracer follows the profile of the
template and guides the cutter. The finished
turning is an exact duplicate and you can
make as many more as you like.

The attachment will fit any lathe with a 6 to
12-in. swing. When ordering the attachment,
yvou must include the name of your lathe and
the distance from the top of the lathe bed to
the center of the headstock spindle. It sells for
$59.50 f.0.b. from Turn-O-Carve Co., 3680 Uni-
TEMPLATE-HOLDING BRACKETS ore clamped to  VErsity Ave., San Diego, Calif. 92104.—Wayne
lathe; toolpost is guided freehand along the bed C. Leckey, Home and Shop Editor

NEXT MONTH IN SHOP AND CRAFTS

THREE WISE MEN—A PRIZE-WINNING YARD DECORATION. This year our Christmas
display for your yard is a miniature billboard that flashes the meaning of Christmas to
passersby: “PEACE ON EARTH.” An electric timer lights the message in a running
sequence like a Broadway sign. We're presenting it to you early so you'll have time to
build it for the holiday season.

TOOLS THE PROS USE WITH PLASTIC LAMINATES. Some time ago, PM gave you all
the basic how-to needed to work with these modern, versatile materials. Now we've
rounded up special tools—all available from one source—that let you handle the tough
jobs, such as tight radius bends, with professional ease.

THE KINDEST CUT OF ALL COMES FROM A CARED-FOR CHAIN SAW. It doesn't take
much time or effort to keep your chain saw in peak running condition at all times. What

you should know is shown in photos in the November PM. Look for it.
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[ THE AUTO ELECTRIC

Power-For-Tosls. 110 V.D.C. Electricity from a car's alternator.

Installs on—Most lale mi cars, trucks or tractors, 'Will O rale
heavy power tools, light bulbs, heat-
ing deviees, plc. ﬁprraus any hrask-

1 110 ¥V, A.C.-ILC. electric mator.
e

Ilent ba ‘ :
e sy o o | BIG NIEW l:ATALOG
Checks or Money Order:
SIE“ “-Iihmsl, 150 I N h I
.. Meter ow e ps you
w
$19.95 ek v '

e ni Soeprei it Sty = e | | | Build . . . Restore

|
I-N-V-E-N-T-0-R-S I.r‘f'.’f.!.'l'ﬁ.'a'..w...a
WE NEED INVENTIONS [88 PICTURE-PACKED
Sell your invemtion or ch—aged mongy lor Patent1—Are teshulgal | GIANT PAGES

ventors all over I‘r wirld—just like yourself—why not you? Inventions
provide the magie spring-beard to sudden riches. REMEMBER. we LH Constantine’s picture- fd“"d
either sell your invention or pay you a cash bonus. Write for details, | Catalog-Manual help you

UNIVERSAL INVENTIONS, Dept. 13, Marion, Ohio | II‘E“J:{;'&:T:"?“E:%P:".E

APPROVED FOR VETERANS EDUCATION See everything you need for easier, CRAFTSMAN PRODUCTS
better woodworking. All materials plus -V —Inlays

oses DENTAL MECHANIC l plans, instructions. 60 glamorous "Newest Workshep Tools
| woods'in full color. Fabulous glue that  waod Finishes—Moldings

SECURITY * PRESTIGE * Eﬂﬂﬂ PAY needs no clamps. Period and modern Carving Woods & Palterns

Learn 3t bome, in youwr spare Uime. ls make Crowns, h
dpewark, e mﬂ_;. layed furniture hardware, cane, lamp parts! Cane Kits—Lamp Parts
. R, Thsudiotn, Bl Laltorttoetas o apets Sont ates siaps Colonial clock kits. Uphoistery. Etc! Hard-to-find Hardware

full sr spare time. FULL I“‘QLIFHE\T ﬁl m[—ﬁ
AND MATERIALS INCLUDED WITH COURSE. Low
il tmition, Fasy Terme. Write far FREE BODK aboul this
monry-making professisn thal's mot affected by amlomation.
McCARRIE SCHOOL OF MECHAMICAL DEMTISTRY
P 0. BOX Igﬁl—ﬂ‘EPT P.-Iﬂl—PHlLﬂ PA I'BIM

L

;mtvt;ded ptm“ts not in fit:::u ‘f i l

mail elsewhere. Unsurpasse 3!

| €if. 1812 Send 50¢ for big new Fn!‘muu' p

I Catalog-Manual. Going fast! “101 PROJECT musn |
CONSTANTINE ———

ARAGE DOOR UPERITBRS | 2051 Eastchester Rd., Bronx, N.Y. 10461

EASY WOME MSTALLATION I Enclosed 50¢ for vast illustrated Catalog

: 599!L n
Chain & Scrom I)lin llﬁls

| INAME om0 e o o

: = = _1 ﬁdd TOED o s e e e s e e o s e s
FOUR MODELS FROM ]
THOUSAMDS IN USE - FREE BROCHURE L [:— S S S — le_-_-l
HELPM ATE eoUuiPsENT COMPANYT gr— ! l A, e ———

Dept. PM-12.First & Laks St., Baroda, Mich. 49101 “ gyipeq pp or UPS

Handles 350 gallons per hour . . . lifts water 20 feet . . . pushes . e By
water 40 feet high . . . answers all your water problems. Just | J CARLTON'S DperpT. cJ11
plug into any electrical outlet and connect a hose. 1?5 Madison Avenue, New York, N.Y. 10016

i i P Please send me #1099 Mini-Pump(s)
It will drain or empty flooded basements, plugged drains, boats, | J°¢39 g5 piue $1.00 shipping and handiing.

pools, sumps, silo pits, etc. I | understand that if | am not completely sat-
Or in reverse, it will pump water in to fill a water supply tank, || isfied. | may return for a full refund or

. : charge cancellation.
fight fires, fill pools, etc. Enclosed is $____ Check or M.O.

Everything complete in one kit. Built to professional standards. | Charge my: [J] Diners Club [] Amer. Exp.
Instant self-priming pump. Stainless steel wear plates, glass L] Master Charge

fiber reinforced case, rock rubber impeller. System includes six- J a.c’ L
foot heavy-duty ground cord, two suction and discharge hoses,

brass strainer, etc. Ten-year replacement plan. NAME

oy e o el S —————

ey ATAIE ]

MN.¥. State Residents add sales tax
Iy ey o ey e o sy o

plus $1.00 p.p. & hdlg

#1099 Mini-Pump ..........c.cooevrnne.. 998I STREET =
_
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RV COLD-WEATHER TIPS

{Continued from page 153)

surprising increase in interior warmth.

Heavy clothing is always taken on cold-
weather trips, but many beginners fail to
select the right sleeping gear. Ordinary
blankets are nearly worthless for sleeping
under subzero conditions, even inside an
RV. Blankets do not create heat, as many
persons believe; they can only trap and
retain body heat—with less efficiency than
a sleeping bag. A five-pound filled bag
is best. I prefer a six-pound bag, myself:
in a pinch I can throw a heavy blanket
over my feet. Remember, no winter trip is
worth an inadequate night's sleep due to
the cold.

The practice of peeling off clothing to
get into bed is unwise on subzero nights.
Remove only your shoes, or else sleep in
insulated underwear (long johns). Paja-
mas are excess gear, and getting into and
out of them causes body-heat loss at the
worst possible moments in the morning
and evening. Cold feet can be avoided by
wearing heavy socks in bed. Mountain
climbers do it.

Avoid tracking mud, snow or ice into
the coach. Place a few boards at the door-
step to clean boots before entering. A piece
of old carpet is excellent, too. I usually
carry a foot-long piece of four-inch angle
iron and place it alongside the entry step.
As passengers enter, they can scrape off
their boots on the upturned iron. A small,
stiff broom also helps.

Packing an extra portable heater is not
the best way to go cold-weather camping.
Until every source of heat loss is elimi-
nated and each passenger learns to dress
properly, adding more heat will only ag-
gravate discomfort. Your coach will have
a hot, stuffy headspace and a chilly floor.
If it's properly insulated and vou're still
cold, consider a larger furnace. The best
and safest heaters draw in fresh air from
outside for combustion and exhaust all
burned gases outside.

Be sure to avoid the three deadly sins of
cold-weather heating:
® Never use charcoal to heat a tightly
sealed camper or trailer. The fumes are
lethal.
® Never operate an open range burner or
propane lamn in a closed coach. Suffoca-
tion is possible. Always leave a window
or vent open an inch or two to provide
fresh air.
® Shut off all interior gas valves when a
propane tank runs dry—immediately.
Then, when you connect your next full
tank of propane, you won't accidentally
attach it to open lines inviting an ex-
plosive situation! * ok
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INSTALL A THREE-WAY SWITCH
{Continued from page 186)

duplex outlet that has been rewired to
provide three-way switching at the lower
outlet. The circuit also demonstrates how
to introduce power at the common termi-
nals of the switches instead of at the
paired terminals.

Pilot lights are useful when one switch
is remote from the lighted area. One type
of three-way switch contains a neon bulb
in the toggle. It glows when the lighting is
OFF, and goes out when either switch
turns the lighting ON. This gives a nega-
tive signal to inform an observer,

A more satisfactory layout is obtained
by purchasing a three-way switch and
pilot light combination, or by mounting
a pilot light adjacent to a standard switch.
The combination housing contains light
and switch in a manner that can be pro-
tected by a cover plate for a duplex out-
let. This or the separate pilot requires a
fourth wire (or three wires plus a com-
mon neutral). A typical circuit is shown
in diagram C, page 186.

Fishing a wire through a wall can be
done by several means. Handiest among
tools is a small link-type chain. It is an
excellent leader from an upper opening to
a lower one because it falls by its own
weight, passes easily through small holes,
slides readily over timbers, is easily dis-
lodged from snags and is strong enough
to pull a balky cable. It can also be low-
ered into a wall and readily “fished” by a
stiff wire bearing a small hook.

If chain is not available, a strong, waxed
cord will do quite well. But for most jobs
it will be necessary to weight one end
with a large nail, drill bit or a length of
solder.

In some cases it will be possible to pull
a new three-wire cable into a wall by
using the older two-wire cable that is
being removed. However, this ecan be
frustrating. Properly installed cables are
anchored with large staples near every
switch or junction box, and may follow
such a crooked path that they cannot be
pulled out. While they were easily in-
stalled when the wall was being built, it
may be impossible to replace them with-
out opening up the wall. Usually it is
more practical to employ a method for
using the existing wires as shown in the
left-hand drawing on page 183.

Youngsters are often helpful at finding
the concealed end of a new cable or lead-
in chain. Their small hands and agile
arms slip readily into holes only large
enough for switch boxes—and into other
openings too small for Dad's brawny
biceps. *

POPULAR MECHANICS



DISASTER AT HURRICANE CREEK

{Continued from page 83)

a.m. They began loading coal, while prep-
arations for blasting went ahead.

Walter Bentley, 60, had a reputation for
being a good man with explosives. But his
principal experience had been in road con-
struction work. The week before he had
blasted a recess about 10 by 24 feet to
make room for the headpiece of the con-
veyor. The last part of the job was to
carve out another section 18 by 28 feet
and 30 inches deep to hold the conveyor
tail section and the two feeders that would
load it with coal.

Shot holes had already been drilled for
the explosives—perhaps as many as 120
of them despite the fact that safety regula-
tions state that only 20 shots can be fired
simultaneously—and Bentley went busily
about his job.

He stuffed sticks of explosives into the
holes and then wedged them with bits of

Debris was flying
from all of the eight
openings to the mine.

wadded paper and brattice cloth (the cloth
used to make ventilation curtains to direct
the airflow). There is some question about
the exact explosive employed. Dynamite is
strictly forbidden underground because its
flames travel outward when it explodes,
and it can set off coal dust or methane.
Primacord, used to detonate dynamite on
the surface, is illegal for the same reason.

Walter Bentley—it was later discovered
—apparently used both. His last act before
he died was to touch the ends of a blasting
cable to the connections of a nearby bat-
terv-powered trailer.

All might have gone as expected had it
not been for the large amount of coal
dust swirling through the mine. Regular
applications of rock dust would have held
it down: but rock dust was used infre-
quently and in small quantities. The ex-
plosive Primacord and a huge charge of
dynamite flamed out, found the coal dust
and set off an explosion that reached into
every corner of the mine.

Mine operator Charles Finley—in his of-
fice-trailer outside the mine when the ex-
plosion occurred—remembers only that he
“heard something like a windstorm."” De-
bris was flving from all of the eight open-
ings to the mine. The two large ventilating
fans were still operating, but now dense
black smoke was being pulled through
them, and the air was heavy with the smell
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of burning. After the smoke subsided,
frenzied efforts were made to get air down
to the work area. Rescuers placed brattice
cloths and sacks over the openings to get
air back to the men. But it was too late.

A total of 38 men died, most quickly but
some only after painful attempts to breathe
the poisoned atmosphere. Thirty-four wid-
ows and 103 children would mourn the
loss of those who had died in a hole in the
earth that was supposed to be safe, a coal
mine subject to the new mine safety law
and inspections by state and federal au-
thorities.

Miraculously spared, A. T. Collins stag-
gered up from the roadway, tried to help,
and was suddenly aware that he was in-
jured. “A supply salesman was there,” he
recalls, “and he poured something in my
eves to wash them out.” Another man was
also present, and the two gave him what
first aid they could. A short time later, as
the shock wore off, Collins’s back began to
hurt. An ambulance was summoned to
take him to the hospital where he would
spend the next two weeks. He was the sole
survivor.

Rescue efforts got underway by mid-
afternoon, and the first bodies were
brought out by dark. The families of the
miners gathered around the entrances,
hoping against hope their men would be
found alive. Gordon Couch, a federal mine
inspector, found the first body; it proved
to be that of his uncle. Miner Shelby
Hacker, also on the first rescue team,
helped carry out two cousins and an uncle.

Had the 38 died instantly from the ex-
plosion or had some survived only to be
asphyxiated by carbon monoxide? Collins
and others believe they died instantly, but
examinations conducted by Dr. William
Beasley in the temporary morgue erected
in the Hyden Elementary School tell a
different story.

Beasley's findings show that 31 or 32 of
the miners died from the blast—the high-
velocity shock wave. In five other cases,
the skin had turned a distinctive red, a
sign of carbon monoxide poisoning. In a
final case, a soaking wet miner’s body was
brought in. Dr. Beasley applied pressure
to the chest. Water came from the nose
and mouth. Had the victim found water to
shelter him from the heat and then
drowned in it after breathing carbon mon-
oxide? No one could say for sure.

Findings of the Hyden mine disaster
point to a nearly absolute failure to en-
force the new safetv law. Investigators
found telltale traces of dynamite and
Primacord in the mine. A tiny bit of the
explosive remained undetonated in a shot
hole in No. 15, and more was found stored

(Please turn to page 202)
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DISASTER AT HURRICANE CREEK

{Continwed from page 201)

on the surface. Two spools and short
pieces of Primacord were found near the
ill-fated boom hole in No. 16 mine.

The record of inspections is even more
tdamning, however. Potentially disastrous
conditions had been found repeatedly and
deadlines were set for cleaning them up.
Safety recommendations which might have
saved 38 lives on that Dec. 30 were ig-
nored or indifferently complied with.
Though they had the power to close the
mine until it was made safe, state and
federal agencies failed to do so.
® April 16, 1970—The first state inspec-
tion toock place well after the mine was
producing coal, uncovering seven serious
violations. Mine timbers needed to hold
up the roof were simply lying in the road-
way, and rock dust—needed to keep
down the explosive coal dust—was not
being applied.
® June 19—Although federal investiga-
tors failed to make a complete inspection
at any time, a partial one revealed that
only nine self-rescuers—small gas masks
needed to filter out gases after an explo-
sion—were available for 39 men. When
the explosion occurred, there were only 21
masks—stored 400 feet from the main
working area. Ironically, the report also
notes dangerous coal dust. And once again,
rock dust was not being used.
® Aug. 12—Rufus Whitehead and Mack
Collins were injured. The federal inspec-
tors who looked into the accident pointed
out that explosives should be handled only
by approved means, and that coal dust
and other combustible materials should be
cleaned from eguipment.
® Aug. 20—A second state inspection
showed that safety recommendations were
being ignored. Loose, explosive dust was
accumulating—and the rock dusting need-
ed to counter it was haphazard and in-
sufficient. Among the 17 serious violations
of the law was the fact that explosives
were improperly handled.

@® Nov. 9—The death of Charlie Wagers
brought federal inspectors back. Better
maintenance was recommended along
with closer and more strict supervision.

® Nov. 19—A spot inspection found high
concentrations of respirable coal dust.
Self-rescue devices were not provided for
miners underground . . .

On Dec. 30 and the days that followed,
the last remaining duty was to mourn the
dead. “Once every three or four days, a
man dies in a coal mine, somewhere in the
United States,” wrote researcher Thomas
N. Bethell in a report for the Coal Miners
Legal Defense Fund. His words were later
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reprinted in The Congressional Record
and in book form, and they provide a
moving epitaph:

They bring his body out of the mine
and send it away to the funeral home, and
his family comes and pays for an elabo-
rate casket; they will be making time pay-
ments on the casket for years to come.
The miner is buried, and his wife and
children go on welfare, at least until the
workmen’s compensation payments begin,
and then they can look forward to the
check every week—S848 in a state like Ken-
tucky—and at night when they hear the
diesel horns coming up the valley, and
watch the C&O or the L&N or the N&W
or the Clinchfield Railroad carrying the
coal away to American Electric Power's
plants or to TVA or Detroit Edison, they
can remember what it was like before he
died, when he came home at night tired
and black with coal; they can remember
him as a coal miner, and mainly they can
remember him as a human being. * %%

DO YOUR OWN AUTO TOUCH-UP

(Continued from page 194)

have a spare fender for practice, try a tin
can with the label off. Hold the spray can
10 to 12 in. from the surface and spray
with fast smooth strokes. Don’t stop dur-
ing the spray; keep moving. Do not apply
heavy coats; they'll run or sag. Aoply sev-
eral thin coats and wait 30 to 60 seconds
between coats. The spray coat should be
thin but glossy. When you think you have
the hang of it, switch to the car.

You probably know that spray paint has
to be mixed by shaking the can vigor-
ously. This is most important. You should
shake the can for a full minute before you
start and occasionally while spraying.

To touch up a small seratch or nick, try
this: Cut a small hole, similar in size and
shape to the scar, in a piece of cardboard.
Hold the cardboard shield an inch or two
from the scar and spray through the hole.
® As a final step you will want to spray a
very light coat of leveler over the fresh
paint to blend it into the surrounding area.
This must be no more than a mist coat.

You can omit the leveling coat if not
sure of yourself and use rubbing com-
pound to blend in the patch and remove
overspray. Let the paint dry hard at least
a week before you rub it and use plenty
of clean water with the compound. Rub
lightly so you don’t cut through the finish.

A good rule to follow when you are
through spraying, is to hold the can upside
down and spray a jet of clear gas. This
will clean the valve, and the can will be
ready to go next time you need it.  * * %
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DISNEY WORLD OF TOMORROW

(Continued from page 99)

area with space for over 1000 campsites, |
hiking and bridle paths through partial |
wilderness, tennis and shuffleboard courts |
—will occupy in all only 2500 acres. An |
additional 3000 acres has been incorpo- |
rated as the city of Lake Buena Vista, a |
recreational community of “second homes” |
being built around a golf course and along
creeks and parkland. Four sizable motels
are under construction here; eventually M 750 @ 8 oFi. A

the town will hold 7000 to 8000 people. Govt. overhauled. Shog. wi. H-"ln $32.50 (s #1011K)

Except for the conservation area, much HYDRAULIC PUMP & MOTOR

GOVT. SURPLUS ...\ SAVE " 90%

FLANGE MOUNTING CYLINDER

Double scting. Inlet & outlet ports 14~
pipe. Has welded 5 x T# fange, with
l‘ﬂﬂuﬂuhﬂ' holes. Exe. for use on hyd.

. Has internally u!ludlbd r-pnv

F ahit self-aligni with
az* LD. T"ﬁnﬂ for mn-:r FSI

Bore 314~ 1.D. Stroke 54

2®, Will develop approx. T I.a'l.l i'ortl.-

New industrial surplus. List $83.80.

Shpg. wt, 34 lba. $29.50 (Stk. #2882)

HYDRAULIC PUMP 3 cru &
1.500 RPM, 3,000 PS51. Intake port
a5* tulw, discharge & tule,

ﬂf.""!uhe 12-tooth lMﬂr‘l".

of the remaining acreage is being held for Cantains adjusiable ) crﬁ'":':m"u"'ﬂ
future development. Disney planners _ LA ts are 34% tandard pipe.

speak of the present as “Phase I"; “Phase

emmﬂrwiltm 12 V.D.C. at reduced

1 % . - b r?’ Used for car lifts or other h:r
II" will come in six or seven years and araullc applications. 13 L x Sia- H
“Phase III" at a time not yet revealed. GOVT. COST 3225, Shpg. We 15 ibs. $59.98 (Suk #3785)

A highlight of Phase II will be a fu-
turistic city of 20,000 inhabitants known
as EPCOT—Experimental Prototype Com-
munity of Tomorrow—to be built inside
Walt Disney World on a site already se- |
lected. As envisioned today, it will be MRBURH[ SALES C[}
in the shape of a wheel, with a high- 8501 Steller Dr. P.0 Box 2721. Culver City. C
rise business district at the hub and trans-
portation lines forming the spokes and rim. s ATURD

A complete city open to all, not just for Av MOR "ING
Disney employees, it will have churches '
grmi s&huols ﬁnﬂe businesses an:‘ll hiig‘l{“l?}ﬁ. INGOME p l-aH-

ext door wi an airport and a -
acre industrial park. E’:,T ﬁ,ﬁn:mh::}: Tﬂm"u“ﬂum

Here, new equipment and techniques— m':‘m;ﬂ:ﬂg: m:gg m:. ;3 si;ur“m:'

developed by firms such as U.S. Steel, our beautiful full color catalog of

ey} . —wi over 275 excitin many ex-
Monsanto, Aerojet General and RCA—will s icltieg stles, soy ar-

be used. Disney World is to act as a test- ence needed to make extra money, earn prizes, bo-
ing ground for EPCOT, just as EPCOT is 'ﬂgmt‘f;lﬂr:gis ll'lillllmﬂt:; life! Rush name &
to be a testing ground and example for MASON su%s, neprtl.' “';h-m Wis, 54729

modern communities everywhere.

Thus, like today's amusement park, the
EPCOT business district will be multilay-
ered, with the top layer reserved for pe-
destrians and service traffic in “Utilidors™ |
below. Trash will zip beneath the streets
in pneumatic tubes. Monorail trains like
those vacationers now ride will whisk
EPCOT commuters to work and home :
again, with connecting service provided by
something like the WEDWAY People N e B

Mover. This intermediate-speed (5 to 10
mph) system, now in use in Disneyland, EASY TO BUILD AND FLY — MOST FUN, TOO!

has vehicles that are prupelled b]_.i’ station- Enjoy the exhilarating thrill of personal flying in the
o . e world’s most_popular homebuilt aircraft, the Bensen
ary motors on trackways. Gyrocopter. Store it in your garage, go aloft when

Various other startling concepts for | you like —high and fast or low and slow. Send $5
for Copter (%3 for Glider) colorful “Info Packet”, with

EPCOT are on the drawing boards or 3-View Drawings; General Specifications: Design In-

aborning in the minds of Disney planners i'ngn'lnlattion- Cotr;‘structinn Hints; in-l'ligl'llt photo; 6-page
= . i “Bulletin" with numerous pictures plus descriptians
and of researchers for cooperating firms. of Plans, Kits, Engines; andensedpi’nce Lustn, :

EPCOT, in the words of Walt Disney, and a Certificate for $5 (or $3) toward the purchase
of Construction Plans,

“will always be in a state of becoming . . . e o e e
a living blueprint of the future.” As in 118 BENSEN AIRCRAFT CORP., Dept. PM-101

Walt Disney World itself, there will al- LY ROU-Airport, P. 0. Box 2746, Raleigh, N. C. 27602
ways be something new and worthwhile VL NAME

to see. *xx | EEXEMN ADDRESS
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IT TELLS A 747 WHERE TO GO!
{Continued from page 111)

at which time the autopilot is selected to
INS mode. The Carousel IV then guides
the aircraft from waypoint to waypoint to
destination without further crew attention.
Instantly available on the cockpit display
panel are ground speed, wind direction and
velocity, present position, heading and
drift data and the distance and time to the
next waypoint (or to the destination, point
of departure or any other waypoint, for
that matter). Should a diversion to another
route or destination be required, it is a
simple matter to insert new coordinates.

The INS takes its own pulse continuous-
ly and reports its state of health. Should it
receive insufficient electrical power or
overheat, it will shut down and turn on a
warning signal. Less critical malfunctions
are reported in number codes: one of 68
numbers pinpoints the problem, and one
of five other numbers directs the action
to be taken.

Federal regulations require that two
complete and independently operating sys-
tems be aboard flights using the INS and
these are as standard on the 747 as wind-
shield wipers on a car. Most airlines carry
a third operating INS, using it as a “hot
spare” rather than storing replacement
units at each 747 station. Should a set fail,
a trip can legally depart with the remain-
ing two.

During the FAA certification tests of
the Carousel IV aboard three Boeing 707s
in 1969, the system proved so accurate
and dependable that operators are not re-
quired to back it up with radio or celestial
means of checking position.

Finnair was the first airline to use Ca-
rousel IV as its primary navigation ref-
erence. In late 1969 it operated an INS
trip nonstop from Helsinki to New Yerk
with stops at Copenhagen and Amsterdam
using DC-8 equipment. During the 3200-
mile overwater leg, the flight encountered
crosswinds of 120 knots, yet the INS main-
tained a near-perfect track. Upon arrival
at New York after nine hours of flight,
the three INS sets showed errors of .002
to .005 percent, well within Finnish and
American specifications.

So the day is finally at hand when the
airplane will be able to fly to anywhere
in a truly straight line, with all benefits
that will entail for the airlines and their
customers. Since an entire INS system—
navigation unit, mode selector, control and
display unit and battery—weighs but 74
pounds, this space-age marvel is entirely
suitable for small private aircraft. Delco
Electronics has them for sale at about
$100,000 each! (Installation extra.) * %%
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INSTALL A WASTE DISPOSER
{Continued from page 170)

and later replaced. Then place plumber’s
putty under the sink flange to prevent
leaking, tighten screws evenly from be-
low and trim away excess putty. (If the
flanged drain elbow is not already at-
tached to the disposer when you get it, at-
tach it and the rubber gasket with two
hex-head bolts furnished.)

You're now ready to lift and attach the
disposer to the mounting ring. Holes in a
mating ring at the top of the disposer are
aligned with the slotted screws and hex
nuts are applied and tightened with an
open-end wrench. It might help to support
the heavy disposer (if you have room)
with a 2x4 prop until the three nuts are in
place. Elongated holes in the ring let you
turn the disposer slightly to align the
drain elbow with the waste pipe.

With the disposer mounted vou can de-
termine the length of the new nipple
needed. Where the disposer center might
not be in direct line with the waste
pipe, you may have to swing the disposer
for joining the trap. Examples of offset
waste pipes are shown in the drawings on
page 170. Note that the P-trap is posi-
tioned accordingly. Steel pipe nipples
(1% in. 0.d.) come in 2, 3, 4, 6, 8, 10 and
12-in. lengths. You should be able to re-
use the original P-trap and elbow; you
need only replace the nipple. When screw-
ing the latter in the drain fitting, coat the
threads with joint compound and turn the
pipe as tightly as you can with your pipe
wrench. Add the elbow to the outer end
and finally remount the P-trap.

Since it is difficult to determine the ex-
act length of pipe nipple your installation
will require, it will pay to have several
different lengths on hand. Nipples you
don’t use can be returned.

To wire the disposer, just run a length
of BX cable from a nearby 110-v. outlet
box to an access plate on the bottom of the
disposer for hookup to the disposer wires.
If you have a continuous-feed disposer,
vou will have to locate a separate wall
!ﬂ.‘l‘it‘-’.‘h near the sink and wire it into the

ne.

Naturally, plumbing and electrical con-
nections should conform to local codes, If
vou have a septic tank, the U.S. Public
Health Service advises that you can safely
use a waste disposer if your septic system
meets the following standards:

House -n::upmm Minimum Tank Capacity

750 gallons
& 900 gallons
3 1000 gollons
10 1250 gallens

A disposer will not cause the absorption
field of a septic system to flood. * &k
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HOW TO DOUBLE TIRE LIFE

easier by the use of special tools. One of
these tools, a tire bead breaker (a “must”),
costs about $25. Tire irons shouldn’t be
used in place of a bead breaker. They can
damage the bead and ruin a tire.

Although do-it-yourself repair isn’t prac-
tical, there are some things about it that
you should be aware of. First of all, have
permanent repairs made. These include
a cold plug and patch repair or a chemical
and hot vulcanized patch repair. Perma-
nent repairs are made from inside the tire
only. Repairs made from the outside of a
tire are not permanent—they will leak af-
ter a time. However, one kind of tempo-
rary repair is useful. This is the aerosol-
type sealer, which can be used in an emer-
gency until a permanent repair can be
made. During such use, you should not
exceed a speed of 50 mph or a distance of
100 miles.

If you decide to make tire repairs your-
self, there is a very important caution to
keep in mind. When reinflating a tire, be

careful: Do not stand over it and do not |

put more than 40 pounds of pressure into
the tire.

Here are additional tips about tires you
may find useful:
® Dirt on red or white sidewalls may be
sponged off with clear water and soap.
However, a good brand of whitewall tire
cleaner is more effective and will remove
stains and discoloration where soap and
water won't, Under no circumstances
should you use gasoline, kerosene or any
cleaning fluid with an oil solvent. Oil in
any form is detrimental to rubber.
® If you're buying mew tires, keep in
mind that belted tires shouldn’t be mixed
with conventional tires.
® Never buy a smaller-size tire than
those which originally came with the car.
Tires should always be replaced with the
same size designation or an option that
has the approval of the car's manufactur-
er. See your owner's manual or check
with a dealer.
® If you're buying just two mew tires,
place them on the rear wheels for better
traction and handling. A single new tire
should be paired on the rear with the tire
among the others that has the most tread
depth.
® If you plan to equip your car with
radials, you will have to buy five. You
shouldn’t mix radials with any other kind.
The car will be unstable if you do.
® All new tires should have a break-in
period to allow elements to adjust gradu-
ally to each other. Limit speeds for the
first 50 miles of driving to 60 mph. * % %
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BUILD YOUR OWN CAMPER

SAVEYE50%
-

— e — —

!}HIHE CAMPER

Complete, easy to follow
plans. instructions, mave-
rials list

Camper Plams ....... £31.95
Travel Trailer ...... 531.95
Pitkup Cower ....... Ss,uﬂ

CONVERSION PLANS:
Econoline Type Van. §2 95
Passenger Bus or
Delivery Van 52.95

Satistaction Guaranteed

EQUIPMENT CATALDG #1920

Aelunoapie an F

SUPPLY, Iﬂa
S-BF Glenwood Ave.

Minneapoalia, Muan. 35403
Please sond

il O .
Send Dime for Details.

"""""" Eave 500y om Cemper RKil.

which I enclose Bocceemeea- I All ftems from estalog to
INAHI: o - bulld %1.785. Camper. 8-,
[T 1M d@* ar Chazsiz Pnil

ADDRESS
CITY

e Rwvikinc

I WHITE'S ELECTRONICS INC.
@

S

THE

WORLDS LARGEST
LINE OF MINERAL
& METAL DETECTORS

Goldmaster 66 TR
$269.50

PRICES START AT 6950 AND UP.

FOR FREE COULDA CATALDG WRITE TD
WHITE'S ELECTRONICS
RS @ 513 90 PLEASANT VALLEY MOAD  SWEET MOME OREGON STING

THERE ARE NO FINER AT ANY PRICE. . .

BULLDOZE, PLOW SNOW,

MOW BIG LAWN FAST with
man-size Economy Tractor

- f"‘. % ._
i Fy - b - "

_—

No weekend toy — this garden tractor
gives you real workpower. Doze with 4-ft.
angling blade. Mow up to 3 acres per
hour. Landscape, plow, roto-till, cultivate,
haul, load. 14 hp plus extra size, weight
and traction. No fluid-drive loss . . . geared
drive converts horsepower to more pull ond
push power. Most for your money. Send
for catalog, prices, name of your dealer.

NAME

ADDRESS
CITY, STATE, ZIP

21

CONOM

TRACTOR
1005 K-10 Anoka Ave., Waukesha, Wisconsin 53186
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AMC GETS IT ALL TOGETHER

(Continued from page 118)

changes in grille, taillights and exterior
trim to distinguish the '72 from the 'T1.
But nothing that'll shake you up.

Comes in three body styles, two-door
hardtop, four-door hardtop and a wagon.
Two series, the SST and the Brougham.
MATADOR: Minor changes in grille and
ornamentation. You can now get a rear
sway bar as a separate option. You used
to have to buy a package of extras to get
it. Another option: ventilated-rotor front
disc brakes, manual or power. But the
manual version comes only on six-
cylinder sedans and hardtops without air-
conditioning.

Three models—a four-door sedan, two-
door hardtop and a wagon. The wagon has
the larger 20-gallon gas tank, same as
Ambassador.

HORNET: This one's been trimmed
down from a six-car line to three models
for 'T2. There's a two-door sedan. four-
door sedan and Sportabout sedan/wagon.

But you can still roll your own on Hor-
net and order a special package if you
don’t like the factory ready-mades. An “X"
package is available for the two-door and
Sportabout. It includes slot wheels,
C78X14 black tires, a special steering
wheel and exterior trim. With the two-
door package you get rally stripes on the
sides at bumper height. On the Sportabout
the stripes run from the upper front fen-
ders through the upper portion of the
doors, below the rear side glass and curve
up to follow the rear angle of the win-
dows. Another trim package, dubbed the
“D/L,” for Sportabout has been carried
over from last year. With this one you get
woodgrain side and rear panels and some
show-off wheel covers. In mid-October, a
special fashion-oriented “Gueci” Sport-
about will be in showrooms. Named for its
creator, Dr. Aldo Gucei, the Italian de-
signer, it will feature a bold interior, spe-
cial colors and other appointments.

Ball-and-socket air outlets in a package
tray have been added to the aircondi-
tioner. An adjustable, tiltable steering
column is a new option if you take the au-
tomatic transmission. The headliner on
sedans is made of fiber-foam material in-
stead of fiberglass.

On both Hornet and Gremlin, the wind-
shield cowl section has been redesigned
and sealed hermetically. This makes for a
tighter fit of the glass and eliminates the
possibility of water leaks.

GREMLIN: One of the beefs made by
people smitten with the size and shape of
AMC's mini has been the lack of a V8.

Well, fault ’em no more on that score. You
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BONUS FOR CAR BUYERS

At PM press time, American Motors announced
its Buyer Protection Plan for buyers of 1972
models. AMC cor owners are promised o 12-
month or 12,000-mile warranty on all parts
and labor on anything that goes wrong; repaoir
in one day or free use of a loaner cor; pre-
delivery road test. This will ensure owners
“a full year of 12,000 miles of trouble-free
ownership,” says the company.

can now get a 304-c.i.d. V8, the same plant
that’s standard on Ambassador.

Gremlin's down to a single car for the
new model year, a two-door, four-
passenger job. It has a fixed rear seat and
a sealed-in rear window. The two-
passenger Gremlin has been discontinued.

If you pop for a deluxe package, you
get fold-down rear seats and a swing-out
rear window. You can special order a flip-
open rear side window.

AMC's offering nearly all the options on
Gremlin this year. Things you couldn’t
get last year. The list includes manual or
power front dises, adjustable steering col-
umn, AM/FM pushbutton radio and an
inside hood release lock. Rally stripes too.
JAVELIN: Two two-doors, the SST and
the AMX. The grille’s new and you can
change the appearance of the SST still
more by paying extra for rally stripes.
There's a wider assortment of colors than
for any other AMC car. Fifteen choices.

The company says a new no-lash ball
joint for front suspension upper pivot
makes for quieter, smoother operation
and requires less servicing. The one-piece
ball-stud is stronger, seals tighter and re-
tains tolerance longer. * %k

CHRYSLER SETS STANDARDS

{Continued from page 126)

els for '72, against 94 offerings last
year. Chrysler-Plymouth dropped 14 cars.
Dodge chopped seven. And, alas, the little
Simca (which Chrysler ought to have
bragged about more) will no longer be
imported from France.

Looking at 'em alphabetically, here
are the highlights:
BARRACUDA (Plymouth): Two models,
both two-door hardtops. The standard
car comes with a 318-c.i.d. six, the 'Cuda
(deluxe version) with a 340-c.id., four-
barrel V8. The new options: an electrically
operated sun roof and a sport dress-up
package. There's also a new vinyl roof
material containing reflective particles.
But you have to take it in blue. Chrysler’s

(Please turn to page 208)
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Now! MOTALOY gives your car’s rings
and valves a replating job while you drive!

SEE HOW ONLY $6 WORTH OF MOTALOY RECONDITIONS YOUR ENGINE —

HELPS PREVENT THE NEED FOR A $100 RING AND VALVE JOB!

HERE'S HOW MOTALOY WORKS!

Here's all you do and you do it only once! Just drop 4 Motaloy Tabs

into your gas tank and this single treatment does all this ...

TESTS BY TRINITY TESTING LABS
PROVE MOTALOY RESULTS!

Radioactive Isotope Tracer Tests
Confirm Motaloy's Plating-Action!

. . The activation of the Mataloy and
the subsequent ftracing operations of
the activated Motaloy was conducted
by an independent research laboratory
especially licensed by the Aromic En-
ergy Commission to supervise the in-
dustrial application of radioactive
isotopes.

Approximate Amounts of
Activated Mowaloy Deposited
on the Surfaces (after approx,
60 hours of operation)

Piston Rings ... ... Light
Piston Light
Cylindear Walls ~Light
Intake Valve Face Very Heavy
Exhaust Valve Face Haavy
Intake Valve Seat Hmavy
Exhausl Valve Seal Madium

The above tracing of the radioactive
Motaloy is positive proof of the actual
tramsfer of the Motaloy particles from
the gasoline tank on to the surfaces ol
the above surveyed parts of the engine.

SAVES FUllL WERE

FILLS SCORED
CYLINDER
WALLS

HERE

STOPS PISTON
SLAF
HERE

Imm‘Mmahyt:hlnlnm;uunt,..nd
you've started your engine rebuilding job! Each tab is a
scientifically compounded alloy of % metals and elements.
As you drive, tiny Motaloy particles are released into the
fuel. These Motaloy molecules are carried through the
fuel line into the combustion chamber . . . where the
intense heat of ignition activates them to soften, then
remove carbon deposits. Then, Motaloy starts metal-
plating pitted and worn surfaces of cylinder walls, piston
rings, valve seats, and stems.

A BIMGLE MOTALOY TREATMENT
DOES ALL THIS FOR YOUR ENGINE!

The more you drive, the more protection Motaloy de.
posits in the form of a fine, anti-friction metal plating
that rebuilds, smooths, and protects wital surfaces! As
Motaloy continues 1o plate and re-plate, engine com-
pression is increased without a ring and valve job! Gas
mileage improves, your engine eals less oil! And over
fifteen years of use by over a million motorists — some
of them with cars that have locked ower 100,000 miles
after a single Motaloy treatment — prove that Motaloy
can kesp your engine running younger and peppier . . .
for years longer!

PROTECTS NEW ENGINES...REJUVENATES OLD ONES!

Getting a new car? Start it off with a Motaloy treatment
= & dollars of protection that can mean invaluable
extra engine life for your car. Motaloy can asctually
belp maintain full factory compression for the life
of your car . . . so you'll get better performance for years

RESTORES LOST
FOWER AND
COMPRESSION
HERE

IMPROVES
WALVE
ACTION
HERE

STOPS OIL
LEAKING PAST
RINCE HERE

longer . .
you decide to sell! And Motaloy's track record on cars

. and a better trade-in or resale price whenever

that have rolled up 50,000 . . . 70,000 . . . even 90,000
miles shows fantastic resulis in improved compression,
lower gas and oil consumption, better pickup, smoother
mnh.—iuﬂuﬂhmﬁmmrmwﬁin
your car's engine a new | . bease on life
with amaring Motaloy® lumemtnr - ﬂn.rl.! M otaloy
rreatment lasts for the-life of yowr cor! And Motaloy
cannot harm even the finest engine in any way!

TRY MOTALOY AT OUR RISKI

A complete Motaloy package (4 tabs) is only 5600
Try Motaloy in your car for 30 days, to give its plating
l-:uonll':ur:hm If at the end of that time your car's

isnt running smoother . il you aren't using
I:s: ol , . . il your gas mileage hasn't siarted to improve
(s it 'A'll.l. continue 1o do until you've reached full [actory
compression) . . . il you don"t agree that Motaloy has
Eiven your engine a new lease on life — just return the
empty Motaloy package, and we'll send you back every
penny of your purchase price! If you do find Motaloy
does all the wonderful things we say it will, tell your
friends about it. They'll thank you for spreading the
good word!

*Gold Medal, Naples, Bronge Medal, Brussels, 1984,

Complele Motsioy Package (4 Tabs) Only $8.00
(2 car familisa: I packages — 511.50)

FOR LONGER ENGINE LIFE

USED AND ENDORSED BY OVER 1 MILLION MOTORISTS!
USERS REPORT OVER 100,000 MILES OF BETTER ENGINE PERFORMANCE!

AND BETTER PERFORMANCE

T vorms

31 Hanse Ave., Depl.mE.35 . Fresport, N.Y. 11520

“About 1960 1 put some Motaloy tabs in my gas
tank. and I have driven this Mercedes-Benz 115.000

miles since!”
L AM., Sioux City. Ffowa

“About 5 years ago 1 put Motaloy- tablets in my

Cadillac. 1 drove this car 125,000 miles and it never

used any oil between changes — 1,.500-2.000 miles!"
VF.V.G.. Cincinnari, Ohio

My Chevrolet had 49.000 miles oa it. It had noisy
valves and other troubles. Motaloy cormected all this.
It s running better than new."

L.F.M., Walterbora, 5.C.

“Afier using Motaloy in my Chevrolet my com-
pression increased an average of 31V: poundi per
cylinder, which to me is conclusive proof that
Motaloy will do everything that is claimed for it."

P.C.. Elkview, West Fa.

My Dodge used one quart of oil every 225 miles.
Afier wiing Motaloy | drove 1.245 miles and did not

have to add any oil."
&.W., Cincimnari, Okio

“Since sdding Motaloy [ have driven more than
1.500 miles. and [ must say that | am amazed about
the wonderful resulis. My gas consumption improved
#)%, and my ol consumption is practically nil."*
W.G K., Fort Atkinson, Wath,

“Motaloy raised the compression in my Chevrolet
from &5 to 100 pounds. plus giving me five more
miles per galion.™
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W.AC.. Granite City. Il 30-DAY MONEY BACK GUARANTEE pim |
“My tractor was in poor condition and ready for I I
a :mpm Tmaﬂd:'bﬂ:lw m:; 5 months of I JAY NORRIS CORP., Depl. ME-35, l
use with Motaloy tractor has more com- 31 Hanss Ave., Fresporl, N.Y. 11620
pression and oil consumption has decreased by hall.™ I
E.H., New Plymoulth, Idshe I Pleass rush ma the following on your l
“As instructor of the Automotive Shop [ have been 30-day Money-back Guaranies: |
S e e e e e | 3 o I
an bl 3 Oppo o you 1 Motal for 0+ Palg.
B | ciena e nare |
. r 1. .
cases {all except 2 cars with burned wal mﬂ Y . ’ l
repair and/or broken oil and compression I | ancloss
the compression was brought up o factory specifica- l
timns, all-::::i_r:mpum greatly reduced and gas mile- I O check ] money order lor iT__.... l
incre LY. resi
- B.L.H., Instrucior Autemobile Shop. I . Y- ovidans Solne vt l
San Antonio, Texas I - I
ame
“We have sold Motaloy for nearly B years and have
yet 1o have & dissatisfied customer. A good number I torwase print) 1
of those who purchase buy again when they .:h-n;e |
cars. Many refer their friends 10w when they see Addrass I
the results Motaloy gets in their own cars . . . I
ﬁeﬁnlnnltmm' the efficiency and mﬂﬂ I I
i gine.
E.W.. Service OQwner, Texas I-I:E---— - ,I.-n—-ﬂl
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CHRYSLER SETS STANDARDS
{Continued from page 206)

done a good job of eliminating knobs
and projections in the passenger com-
partment that could cause injury in an
accident.

CHALLENGER (Dodge): Two hardtops.
New grille and taillamp treatments. You
can get a sun roof and there's a “Rallye
Package” of visual add-ons if you want
to give it more flash. The division’s
made some modifications in its engines
to improve cold-weather performance and
operation with low-lead or no-lead gas.
CHARGER/CORONET (Dodge): These are
the Dodge intermediates. Charger comes
in a two-door sport coupe and two-door
hardtop. Coronet’s available in two four-
door sedans and a wagon. Handling and
brakes have been improved. Charger
200 and Charger SE (for Special Edition)
will be lower priced than last year.
You'll have to check with your local
dealer to see how much lower, because
price information wasn't available when
this section went to press.

CHRYSLER: Royal, Newport and New
Yorker come in two-door and four-door
hardtops and four-door sedans: your
choice. There's also a Town and Country
wagon, two-seat or three-seat. New sheet
metal and new rooflines on everything
except the four-door sedan and wagon.
The tailgate door on wagons can be
opened without rolling down the window.
The door locks automatically when the
ignition is turned on. Newport Custom
and the wagon have the company's new
400-c.id. V8 as standard equipment.

COLT (Dodge import from Japan):
Chrysler’s been making running changes
in this car. Self-adjusting rear brakes
and larger front dises will be added
during the '72 model year. There's a
molded carpet coming and two new colors.
You can have it in four models—coupe,
two-door hardtop, four-door sedan or
four-door wagon. The division expects
to sell twice as many Colts in T2 as
it sold in 'T1.

CRICKET (Plymouth import from Eng-
land): An optional dual carb has been
added. It puts out an additional 15 hp
for a total of 85 horses. Automatic
choke has been made standard, except
on the twin-carb version. An idea we
liked on the car we tested is a seat-
release latch that can be operated with
one hand or the toe of your shoe. By
pressing the lever up, the seat flips
forward, giving access to the back.
Cricket comes in one body style—a four-
door sedan. There are five new body
colors for 'T2.
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DART/DEMON (Dodge): Six models, two-
doors and four-doors. Better brakes, the
column-mounted manual shift uses a
new torque shaft to reduce shift lever
vibration and the automatic transmission
is said to be more durable and run
quieter. Name emblems are now die
cast, replacing the paste-on decals. An
inside hood release is a new option for
Dart.

FURY (Plymouth): The big Plymouth
comes in 16 models this year. There's
new metal on the outside, new bumpers,
grilles, lamps and trim. Windows work
better on two-doors. They aren’t as
hard to erank up and down and sealing
is tighter against water and noise. A
polypropylene plastic steering wheel is
standard. The wheel has a consistent
feel regardless of climatic changes. If
it's standard on the regular-size Chevrolet
or Ford, it's probably standard on Fury.
IMPERIAL: Chrysler's most expensive car,
Imperial LeBaron, comes in a four-door
hardtop and two-door hardtop. New sheet
metal all around. Fiberglass fender skirts
to keep road splash off the steel body
panels are standard. The water pump
has a rotating ceramic element to reduce
service. On the two-door, seat backs
unlatch automatically when doors are
opened.

MONACO/POLARA (Dodge): Monaco has a
new front with concealed headlights and
a different bumper to distinguish it from
Polara. Both cars are available in two
and four-door hardtops, four-door sedans
and two-or-three-seat wagons. On the
wagons, the tailgate door opens outward,
like a door, or it can be lowered flat
like a standard tailgate.

SATELLITE (Plymouth): You ecan have
the Plymouth intermediate in a choice
of five wagons, four two-doors or two
four-doors. There are seven engine
choices. The new 400-c.i.d. V8 is standard
on Road Runner, optional on other
Satellites. The four-barrel version of the
engine has a plastic main body to reduce
heat transfer to the fuel. All Road
Runners now have front and rear sway
bars as standard.

VALIANT (Plymouth): In three versions:
Valiant, a four-door; Duster, a two-
door coupe and Seamp, a two-door hard-
top. A manual sliding sun roof is a
new option for Duster. Hub caps are
made of anodized aluminum to reduce
corrosion. There are no more springs
or mechanical parts in bucket seats.
They're all of full foam construction.
Although little changed from last year
in appearance, Chrysler looks for the
Plymouth compacts to gain—about eight
percent—in the new model yvear. *% %
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IF YOU HAVE THE IDEA

— WE HAVE THE MONEY

Do you have an idea, invention, or business
situation that reguires money? We are a group
ol businessmen wilh substantial capital and
marketing talent, prepared 1o back anything
that could become a money-maker. Write in con-
fidence—your interests will be fully protecied.

Venture Associates
655 Madison Ave., New York, N.Y. 10017

“BUILD THe CLOCK
TUI_J'\'E AI.__\'_JA‘:I"S WANTED

v Select from 26 clock
case patterns, 100
movements, dials,
hard-to-get hard-
wood moldings, fine
brass hardware, ba-
rometer fit-ups and
music box movements. Easy-to-
assemble wood kits are avail-
able too.

Send 25¢ for 66 page catalog.

CRAFT PRODUCTS

Dept. 1
Elmhurst, 1ll. 60126

Briggs & Stratton — Clinton
New Gas Engine Sale

TERRIFIC SAVINGS on brand new Surplus Gas Engines, 3 to
23 H.P. Send 25¢ for big catalog listing thousands of ex-
clusive buys. Engines, Lite Plants, Tools, Wincher etc.

MASTER MECHANIC MFG. CO.,Dept. LRl

TURN 98.5¢ INTO $8.95 AT HOME... %
IN SPARE TIME — METALIZING 2

Now you can invest 98.5¢ in material and get back $5.95.
Make £7.94 or more for 30 minutes of your time in this
fascinating home business. Hundreds make good, exira
money in sideline work., So Easy—so much Fun! “Eter-
nalize” baby shoes, other keepsakes. Big market every-
where. No face-to-face selling. Write for facts FREE, plus
financing plan. No obligation. No salesman will eall.

Warner Electric, 1512 Jaris, Dept. M-2-AL, Chicago, IL G0B2G

Assemble Jewelry at Home
and Moke BIG MONEY

Fascinating, PROFITABLE hobby de-
veloping / selling distinclive costume
jewelry. Easy! Reguires no skill. No
big imvestment. Gel details FREE!

DON-BAR COMPANY Dept. L191
2934 W. Fullerton, Chicago 60647

HOME-IMPORT B

| BUSINESS-Make Big Profits

¥ New Drop Ship Plan offers you
first day profits! Deal direct
with overseas sources at prices
shown. Dazzling bargains with no
{ product investment, Full or spare time.

Calendar
Watch 2.10

W) Derringer
W, Pistol 598 Write for FREE BOOK today, state age.
[LINGER, Dept. E225A1554 5. Sepulveda, Los Angeles, CA 90025

Sure, you can buy welders for less money
...and for even more money...but...

YOU CAN'T GET A BETTER
WELDER VALUE THAN A

LINCOLN!

Lincoln Electric, the world’s largest manufacturer of arc
welding equipment, builds welders to industrial stand-
ards in high volume. You get these unbeatable values:
s Longer life ... some Lincolns over 50 yeors old are
still going strong.

» Rugged, reliable . .. just push the button and get the
job done, fast, every time!

» Easy to operate...no spit, no sputter. Easy to start,
easy to sel controls.

s Versatile ... weld all metals, cut, solder, braze. Am-
ple omps.

« Safe... built to conservative, industrial ratings. Under-
writers approved stondards.

Compare these values. ..

(Suggested retail prices below are subject to change

without notice. Optional features, taxes, local deliv-

ery and Zone 2 freight charges will alter these prices.}
Dﬂlg' £95 (Zone 1 list) for this e
275.omp shop welder. Com- . | "
plete with accassories, slec-
trode kit, power. cord, instruc-
tion book. g

Air-cooled engine-driven Weld-
anpower®, Goes onywhere, welds

anything. 130 amps AC for welding,
ws auxiliory power for tools. Zone
list price 5407.

Versatile, heavy-duty Ideclarc®
AC or AC/DC welder. Range 30-
300 omps. Single phase. Zone 1
list price (AC/DC) 5310.

MAIL COUPON FOR FREE LITERATURE

r———___—d__—__-______1
| The Lincoln Electric Company |
| Dept. A-6, Cleveland, Ohio 44117 |
I | am interested in [ Weldanpower 130 I
| (1225 AC shop welder [ Idealarc 250 I
| send full details without obligation. %
| Name |
1 Address I
| city State Zip |

___________ L —
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GM HOLDS THE LINE

{Continued from page 123)

(to your new Pontiac). Two urethane
plastic blocks set into telescoping bumper
mounts take the shock, and rubber trim
strips front and rear ward off more minor
collisions. The urethane blocks rebound
and last the life of the car.

Instrument panel serviceability has been
improved in big Pontiacs for 1972, and all
components can be reached from the front
seat. Firebirds haven't come in for much
change, but Pontiac officials stress that
they have no plans to drop it in 1973 (See
Detroit Listening Post, page 40).
OLDSMOBILE: All 1972 full-sized Oldses
use a spring-steel-supported front bumper
plus heavier gauge metal for the face
bar. So in a five-mph car-to-car crash,
there's no damage to the '72 Olds front
bumper or surrounding sheet metal.

Otherwise, the 1972 Olds series gets
minor facelifts and detail improvements.
The number of '72 models has been cut
from 28 to 25 by deleting the Delta Cus-
tom and making the 4-4-2 an option pack-
age on Cutlass and Cutlass Supreme
coupes and convertible.

Oldsmobile’s decklid air exhaust sys-
tem has been dropped (at great expense)
and replaced with a flow-through wvent
system that now exhausts through the
door-lock pillars as in 1970. The 1972
Toronado's front disc brakes have wear
indicators that set up shrill scraping
noises when the pads become dangerously
low. This innovation will spread to other
GM makes soon. Another Toronado im-
provement is a venturi-action fan shroud
that helps pump more air through the
radiator.

Olds 88s and 98s use a one-piece plastic
front end panel. The F-85 gets heavier
finned front brake drums to soak up and
dissipate heat better. Other Olds im-
provements include a magnet inside the
antispin differential housing to pick out
metal particles, a one-piece alternator/
regulator for the Toronado, improved
engine mounts and better shock absorbers.
BUICK: All Buicks have front and rear
rubber bumper strips, and full-sized
Buicks use a rigid box-section reinforce-
ment behind the front face plate to give
better protection.

An exhaust-gas recirculating system to
cut down NO. emission is used in all
Buick 350 and 455 V8s sold in California
plus those with manual transmissions.
This system uses passages cast into the
intake manifold, the idea being to lower
combustion temperatures, which in turn
cuts the production of NO.. Buick en-
gines also use an air pump to complete
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the burning of hydrocarbons at the ex-
haust ports.

A solenoid-actuated throttle stop, in-
troduced late last year, closes the car-
buretor butterfly when the ignition key
is turned off. This prevents dieseling—a
problem with the lean mixtures and low-
octane fuels used to cut emissions.
CADILLAC: In keeping with Cadillac’s tra-
ditional year-to-year detail refinements,
GM’s prestige leader puts on a new face
but not much more. Headlights are spaced
farther apart, with parking lamps in be-
tween each dual set. Sturdier bumpers
(nongiving) give better low-speed im-
pact protection.

Under the skin, improvements are
again minor. The front suspension has
been changed to use an integral hub/
brake-rotor/spindle assembly. The en-

CADILLAC ELDORADO has all new grille; the flush,
hard-plastic boot cover is standard on convertible

gine gets a new choke. And Cad’s anti-
skid device, available last year only on
the fwd Eldorado, is now an across-the-
board option. The Eldo convertible, which
we predict will become a future classic
of the highest order (given 20 years),
now has a flush-fitting fiberglass boot
over the folded top. * ko

NEXT MONTH IN PM

Owners Report on the Honda 600

See what the owners say after driving this
import some 2,000,000 miles.

300-MPH Monorail

The inventor started with a toy for his kids.
He now has what may be the big breakthrough
in practical high-speed transportation.

Instant Replay: TV's Electronic Magic

Rerunning a spectacular play seconds after
live action takes fantastic teamwork and fancy
equipment most people have never seen.

Ordeal on Beartooth Mountain

The trek was strictly for sport. But when the
16 snowmobilers—including two Minnesota
Viking linemen—reached the summit, they
“’ELE hit by the full fury of a mountain bliz-
zard.
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Much Did You
Today?

1 available only to dealers—wholesalers and dis-

H i tributors—you can reap such fabulous Savings
If you just bought this ot s wish to act as a “local distributor”

nationally advertised for Enui fr e?ds and neidghburs. Your cu:'l:merl.

pay dealer prices . . . and you earn as much as a

watch for $41.95, 25% profit! For example; your mmur wants 2
nationally-advertise /FM so state multi-

F o“rprﬂ plex tuner with B8-track cartridge player and
| by $21.95! speaker system, List price: $169.95. Dealer cost:

£139.95. But you pay only $98.58! Your neighbor
saves at least $30.00—and you make as much as

. $41.37 profit on this sale alone! Once word gets
If you bought this around, you can have a nice little business
beautiful bone china going fwiih :nl; a fw{. hinur:' invﬁmar&. 1md
H 3 even if you don't have business leanings, the low
?éﬁir;a;; SOLVIVE annual membership fee of $6 will pi"nhably be
sl dy saved with your first purchase.

you overpaid Even greater savings sometimes come along

by $66.00! The tremendous buying power of Unity periodically

brings you recently-discounted, top-guality
merchandise at a fraction of manufacturer’s cosl.
You'll barely believe the real bargains when you
receive Club-exclusive Closeout Bulletins.

If you just bought this The 355-day sale with ':h minimum u::h.ul
i You buy as little or as much as you want, as often
ml? qualtt}r portable as you want. And you don't have to wait for those
hairdryer for $23.95, ;l‘:intasﬂi: storewide ul::s" you o;:e? r;a?i Ihﬂl.l}.
ut we know you've got to see o believe it.
you overpaid So there's a Unity no-risk trial offer that we know
by $10.85! you can't refuse. Without risking a single penny,

simply fill in and mail the coupon application.

We'll send you the beautiful Unity 436-page

: i catalog and the Confidential Price Book. Examine

If you just bought this thztm at {a*l:nrl leisure I.:Iv-dstnh ?aﬂs And if you're
. not completely convin at Unity's are abso-

famous make spinning lutely the lowest prices anywhere for such top-

reel for $26.95, q#ality merchandise, simply return the member-
ship material for a full refund of your enroliment
you :;E{g?id fee. Either way, you can't lose,
by $12. _ A small sample of brand-name bargains at true
hunn:, prices: :
are iftw ip.
What's more, you can buy thousands of everyday :ﬁo ﬁma't-.ﬁ'r;IE iﬂ".?-f :::::_
items direct from this remarkable club—every- accessories hosiery tape
thing from toothbrushes to TV sets—all at factory beds jewelry recorders
prices. Factory prices that completely eliminate bicycles lamps television
the fat middiemen's markups you're usually stuck blankets luggage tires
with! Factory prices that we believe are the ver books musical tools
lowest anywhere. And our confidential price boo broilers instruments  toys
{for members only) PROVES the ftruth of this cameras phonographs typewriters
statement beyond any doubt. china radios vacuum
For obvious reasons, we are not permitted to clocks ranges _Cleaners
reveal brand names in this announcement. (One cookware refrigerators vitamins
look at our prices tells you why.) But the names :utle? sewin washing
are clearly stated in our catalog—and include the encyclopedias machines machines

most famous, respected manufacturers in America, furniture shavers watches

brands you'll recognize instantly. f silverplate wi
™ . y s RSKTRIALI MATL AFPLICATION N oW

The best way to beat inflation

Over 400,000 inflation fighters have already Joined E"“E ::g'“"?’;i“- '“-“ e

the Unity Buying Service Club, Because they know I Bp . Mt. Vernon, N.Y. 1055

their hard-earned dollars can't get better value Yes, please enroll me as an annual member of

anywhere else, Over 10,000 top-quality items are your Factory Buying Club for one full year and rush

available in the Unity catalog—items featured in my giant 436 Elf: catalog and confidential Fac-

the best department stores, discount houses and tory Price Book for my personal use. | will also

mail order catalogs, To let you know the items’ receive closeout bulletins as they are issued. | un-

real worth, selling prices are listed in the Unity derstand there is no obligation to purchase any-

catalog. But your prices, as a Unity member, are thing. However, any merchandise | do decide to

in our Emﬁdl"“ll price book, and average over buy will always be sml?tm to me at factory ﬂrlcls

50% less than prices you'd pay in a store. ':*“E:-‘L:Lmt ;ﬁlﬁaﬂ{ Iﬁ;:l;&"ddh"'f":i\' Ff;m'l"';
Join Unity for first quality at factory prices refund of membership fee.

All Unity-bought items are brand-new, nationally- | enclose $6.00 E]rehe:t cash [J money order

advertised, first-quality goods in original factory special! Low Cost Trial membership!

cartons. And they're shipped promptly from Please enroll me as a trial member for three

the ultra-modern Unity warehouse, except for months, and rush ml)r giant 436 page catalog and

special-order merchandise and certain extra-heavy Factory Price Book. | enclose $2 [ check []cash

items. All satisfaction-guaranteed, money-back. [ money order.

You pay °"'¥. the price listed in the ‘"Your Cost" Print Name

column of the Unity confidential price book plus

a modest 6% handling charge. Address Apt. #
Brand-name bargains for pleasure and profit City State Zip

Because, as a Unity member, you buy at prices | |

All factory prices are subject to a 6% service charge.
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HOP UP YOUR IGNITION

{Continued from page 131)

coils, that the effective spark voltage is
doubled at 10,000 rpm and at half the price
of a dual-coil system. The unit can be
wired in 30 minutes.

Obviously, solid-state electronics—tran-
sistors to the layman—has revolution-
ized the field of specialized ignition equip-
ment in the last five years. In fact, it
promises to revolutionize factory ignition
systems within five years. In 1975, your
stock system won’t be anything like it is
today.

You can get a preview of some things to
come in your holt-on “capacitor dis-
charge” conversions from the current hot-
rod market. I'm sure you've all heard this
term. Experimental CD ignition systems
have been around in laboratories for 20
years. But bulky wvacuum tubes were
used. Not until the low-priced commercial
transistor became available was CD igni-
tion practical for cars.

. . . the engine . . . with CD
ignition, just blasts those
sparks, plugs fouled or not.

Very simply, the principle is to build up
your coil's primary voltage by letting the
battery current charge a condenser or
“capacitor” through an oscillator circuit,
and then suddenly discharging the con-
denser into the coil—something like blow-
ing up a balloon and then puncturing it.
You get a tremendous surge of electrical
energy into the coil primary—three or
four times the voltage that the battery
could give directly. Furthermore the
“rise time" of the secondary voltage to the
sparkplug is much quicker, like 3 or 4 mil-
lionths of a second, or maybe 15th of the
normal rise time. This blasts the spark
across the gap in the cylinder before it has
time to leak away through oil or lead de-
posits on the electrodes.

So the basic concept of CD ignition ac-
tually has two important advantages: One,
the higher voltage and energy fed into the
coil primary circuit gives that much high-
er secondary output at the plug, up to 50.-
000 wvolts, and you don't have the rapid
drop-ofl in spark intensity at high speeds.
But probably even more important, the
quick rise time lets this high energy fire
plugs that may be badly fouled with de-
posits, or have electrodes eroded away to
large gaps. In other words, with CD igni-
tion you can run a set of plugs three or
four times as long as with conventional
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ignition, and still get reliable firing and
quick starting. The plugs can be all erud-
ded up, with tips worn away. Still the
spark jumps the gap, every time. And
when your plugs are fouled up from slow
speed stop-and-go driving, and you want
to punch it to pass somebody, there's no
hesitation or missing.

These bolt-on-wire-in CD conversion
units being sold by the specialty com-
panies have another important feature:
The transistor circuitry is designed to
greatly reduce the battery current that
flows through the points when they're
closed. They merely act as a trigger to
control a larger current in the condenser
circuit.

This tiny current that flows through the
points means they will last a lot longer
without pitting and burning. Point life is
really limited only by wear of the rub-
bing block on the cam, and this wear is
very slow after the first few thousand
miles. You can run a set of plugs and
points up to 50,000 miles!

These CD conversion kits come in a
small black box, usually finned to dissi-
pate heat, that contains all the circuitry
and can be bolted in the engine compart-
ment and wired into the stock ignition
system in 30 minutes. Prices run generally
from %35 to $70. The big names are well
known: Cragar, Mallory, Grant, Motion
Performance, ARE, Sydmur, Automark
and others. The conversions are especially
practical where you have a highly-tuned
performance engine that must be driven a
lot in slow city traffic. Such an engine
usually runs rich fuel mixtures with high-
overlap cams, and the plugs tend to foul
up fast at slow speed. Then when you
punch it the engine bogs and misses. With
CD ignition it just blasts those sparks,
plugs fouled or not! Guys who have once
used CD ignition don’t want to be without
it after that.

The next goal of the specialty ignition
people is to get rid of breaker points al-
together. This is easier than it sounds. A
few years ago GM’s Delco-Remy Div. of-
fered an optional CD system using a spe-
cial distributor with an eight-spike mag-
netic ring that rotated past a stationary
pickup head to trigger the spark for each
cylinder, There were no conventional
points and nothing to wear out because
nothing touched. In conjunction with CD
booster for the spark, it was coming pretty
close to a true “lifetime"” ignition system.
Unfortunately the option was never very
popular at a $100 price, and it was dropped
after two years.

However, in just the past few months,
both GM and Chrysler have jumped back

{Please turn to page 214)
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THE “CRIME"” OF
IGNORANCE

lgnorance is a “‘crime’’ when it becomes a handi-
cap to success. In today's society it pays to know
the “‘rules™ . , . the law. The Blackstone School
offers a program of reading assignments, for
adults who have completed formal schooling;
especially designed for people who expect
accumulate property, lead in business or com-
munity life.

NOT A CORRESPONDENCE COURSE
Program may be scheduled to your interests and
time covering any or all law subjects. FREE
BOOKLET, “The People vs. You'' mailed on re-
quest. No salesman will call.

BLACKSTONE SCHOOL OF LAW bt 51

307 N. Michigan Avenue, Chicago, lllinois 60601

MM{E BIG MUHET IHSTﬂLLIHG
\&/$/

ALARM SYSTEMS
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locksmithing and key making
PRACTICAL UP-TO-DATE COURSE — ONLY 57.95

Teaches you how to pick lorks. de-code,
make masier keys, répair. install, service,
ete. Mew self-in -.1- uction lessons for every

handyman, homeowner, canpenter, e-
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Keep your copies of PM—and watch for
the inexpensive Annual Index, available in
December. It will enable you to locate any
article which appeared in 1971 or find
information on any particular subject in
just a few seconds.

The Annual Index will make your copies
of PM even more valuable!

OCTOBER 1971
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| BUILD YOUR oWN
SNOW- CYCLE

or All-Terrain Yehicle

COMPLETE TRACTION UMNIT

AND SKI

« Conwvert your Trail Bike (90cc and over) to a
snow machine,
Design your own Dune-Buggy or Snow Mobile
Ski & Front strut furnished with each track
“:" Rubber belt track 16Y:x42" with steel cleats
Shipping weight 145 |bs.
Send 525 deposit and balance C.0.D.
Specification drawings available $3.00

| NEPELO, inc. carriew, wa. 99130
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TAXICAB-STATE-CITY-GOV'T 2 way Hadio
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OVER & HH.,I.IDN‘ USE
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with special §7.00 gitt offer to
; Popular Mechanics readers
10-DAY FREE TRIAL
Lifetime Guarantee

HEAVY DUTY WELDER

~ Brand New 95
i’ 1971 Model Pest
#% Fits ordinary 110V outlet

<1 MNotonee but 3 welding heats

Weld, braze, solder or cut most anything made of metal. No
experience necessary. Follow simple Instructions to make
repuirs on cars, trailers, farm and lawn equipment, blcycles, ap-
pliances, ete. Make campers, boats, furniture, hundreds of valuable
items, NOTHING ELSE TO BUY! Comes complete with full face

shield, pack of welding and brazing rods, heavy duty power cables,
spectal electric torch attachment, ground clamp, flux, easy-to-follow
tilustrated instroctions, rod holder, ete. Uses standard " rods to
wild iron, steel, brass, bronze, aluminum, otheér metals. New im-

proved HEAVY DUTY eircuit give: more welding power. Gives 4
times thae heat needed to melt toughest iron. Plugs into ordinary
1LY cutlet, 3 WELDING HEATS | . . XNot just one as with other
low cost models. Use “high’’ for tough jobs ““medium™ or “regular’’
for lighter work, This important feature saves you money and time.
Makes It possible for even beginners to start welding professionally
the very first day. Pays for itself quickly. An excellent gift for any
occasion. IT'S AUTOMATIC: Current is turned ON when are |z
struck, OFF when rod is lfted from work. Eliminates need for
troublesome foot switch. Speeds up work.

Mention that you saw this ad in Popular Mechanics

and receive a £7.00 gift pack assortment of "‘“touch

weld'® welding rods. Automatic are striker. Weld
_with “‘push hutton' ease.
10 day MONEY BACK GUARANTEE. You must be zatiafled or

return for refund. SBend only $2.00 and pay postman $18.95 plus
postage when delivered or send $18.95 cash, check or money order
for immediate postpald shipment.

_\_'EI.-IIEI{ MFG. CO., Dept. W-203, Box 10776, Housten, Texas 77018

B ). 5. Dept. of Labor reparts “‘openings
B for 26,000 Surveyors in next 10 years.”
B Send for FREE “SURVEYING CAREER
B KIT.” APPROVED FOR VETERANS

| |

| |

B Kame

=.lu:ldress |
By S Zp. l\" s
= MORTH AMERICAM SCHOOL OF SURVEYING & MAPPING

lﬁm Campus Dr., Dept. 1417A, University Plaza, Newpart Beach, CA 525

THE KEY TO
RACING SUCCESS

Sensational book reveals seerels of 10 world's

proatest professtonal mee investors, 25 yre, @e-
tual resulls inecluded showing T o 10 plbavs swon
and %130 average race day profit with BS540, Genuinge

copyriEhl ook supplicd only by publishers. Wins at

all tracks, horses, harmess, dogEs,
frive brochure: Include zip code.
HITCHINGS, Box !?lerPM-S’. Carmel, Calif. 93921
Cut oul and send this ad NOW for Honanza OfTer!

-

rFite for fascinuating

MOLDS e

for making
Owwamental (Pomerete
Dems . . .

Book about Aluminum
Molds with prices and
production trade secrets
direct from world's larg-
est mold manufacturer.

CONCRETE MACHINERY COMPANY,
HICKORY 2, N. C. 28601
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HOP UP YOUR IGNITION

(Continued from page 212)

into the picture by coming out with new
integral ignition systems based on break-
erless magnetic distributors and CD boost-
ers. These will be fairly widely available
on 1972 models, and I suspect we'll see a
strong trend in this direction in the next
few years, especially if factories have to
guarantee low exhaust emissions for 50,-
000 miles with minimum owner mainte-
nance.

Meanwhile the hot-rod industry has
been doing some work in this area. A few
yvears ago Mallory introduced a radical
distributor that used a light beam and
photocell to trigger the spark from a CD
booster, without regular breaker points.
More recently, Spalding Products of
Monrovia, Calif, brought out its simi-
lar, exotic BDI system. Both systems are
designed primarily for competition en-
gines, and their price of well over $100
takes them right out of the mass bolt-on
market.

Look for a flood of new hot-rod-
industry developments in breakerless dis-
tributors in the next few years. By the

. time Detroit gets away from breaker

points you can bet California will have
something a lot better!

Modifying the spark advance curve is
different than hopping up the ignition
voltage, but it has just as much effect on
the performance of the engine. Standard
factory advance curves have to be a com-
promise to allow for poor gas and carbon
buildup in the cylinders. Most cars can be
given extra pep at low and medium
speeds by advancing the spark a little
faster at the low end of the range. Where
the factory curve might start out at 6° ad-
vance at idle speed and increase to 35° at
4000 rpm (wide open throttle), a curve
giving maybe 12° “initial” and 38° at 2500
rpm would make the car more responsive
—but with serious knock if everything
weren't right.

Special high-performance distributors
usually have this “fast” advance curve
built in. Often vou can readily adjust the
curve over a broad range to tune with

| your engine, Speed experts can pull a

distributor out of a car, mount it on a test
machine, and get any curve they want in
a few minutes by fiddling with the ad-
vance stops and weight springs. If you
can't do this, the hot-rod shops sell little
kits equipped with the necessary springs,
stop pins and weights that you can slip
into your stock distributor to modify the
curve.

Quite a few ways to hop up ignition;
take your pick! * k&
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BUILD
THESE |
BEAUTIFUL|
CLOCKS Il

NOW AT BIG SAVINGS!

Send Jjust $1 for plans & instructions to build ehoice
of: (A) Grandiather, (B) Steeple, (C) Grandmother—
plus information-packed catalog of movements, dials,
parts & Kits to build these & 16 other fine clocks. All
3 plans—3%52.50, Catalog alone—25¢.

MASON & SULLIVAN COMPANY

Dept. PM10, Osterville, Mass. 02655

Career training at home the new eosy
way with RCA Institutes. Lob work with
RCA Institutes, Dept. 699-110-0 “c "
32‘0\"‘4’ 31 St.. MN.Y.. N.Y. 10001
Power hand truck climbs stairs
Self-powered; overnight recharger
included. If you move heavy loads
up stairs, write:
POWER HACKSAW KIT
% ONLY $24.95
Also 51 other money-saving projects
S0¢ for 28 pg. Catalog
[~ C.F.STRUCKCORP.,Dept.PM-792 Cedarburg, Wis 53012
T ], [y % o for tax office ! Be ready
to make BIG money in tax
RETURNS season. We shu{v' you
follow simple instructions, send now for FREFIE
details by mail, FEDERATED TAX TRAINING,
Dept. 3210, 2021 Montrose, Chicago, 60618,

Career in
first lesson. Eosy poyment plans,
Send for free b4-poge book.
Up and down operation, fast, safe.
No cords; loads up to 600 Ibs. .
ESCALERA INC.
P.0. Box 1359-M Yuba City CA 95991
fo be buidt in the home workshop
Lathes, dnll presses, wises, etc. Send
GIANA T Rl Make $30 an evening
AR [N 1Th g or day at home - or work
how, with simple home
tax training. If you can do simple figuri
PUMP DRAINS pools, cellars, laundry tubs
IRRIGATES — CIRCULATES — SPRAYS

Heavy duty ball bearing pump. All metal, rust-
proof Type XB. Htainless shafl. Use Y HP or
larger. 1 HP 1,200 GPH 60° high or 3,000
[ GPH 25" well. 5,200 GPH max. 114" in;
1” out. Belt or direct drive. $13.95
Type P won't rust or clog. Bronze bear-

ing. To 2.400 GPH. 1" in; 3™ out. $5.95
P'pd cash with order.Money back Guarantee.

LABAWCO, Box 40, Belle Mead, N.J. 08502
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Earn whille you beara 31 hese Willions of
peks in pas amd ante service statioss
trucking fwmi, bedy sheps, reggees, fac
tories and farms need pervelmg mest
of which you can leas (o repaie. We thow
yeu ROW. Star? tpare teme in your base
meni or garage. Bag epporimnity for me
chanics. ACT KOW!
(= Weite foe Febden p vty e

Hydraulic Jack Repair Manual Co., Inc.

@.F.0.B0K 3 & STATEN IBLAND, N. Y. 10314

MAKE
MONEY!

REPAIR
HYDRAULIC
JACKS

md Fiee Boam

Saws and Tools ~

with famous

Garbide Grinder

Excellent potential in
this super growth in-
dustry! Manufaetur-
ing firms of all sizes are
switching to carbide. -

They use hundreds of different carbide tipped saws
and tools. All need sharpening. Amazing profits are
vours for just minutes of easy work.

wB WI" FII'IHIIBE YOII Easy finance plan

helps you start in this highly |Jruﬁ1 able field. Part
time could lead to full time. No special skills required.
Foley shows yvou how, Write now for full information.

Carbide Service Center

Room 1043-1,3300 N.E. 5th Street
Minneapolis, Minnesola 55418

EEL‘S‘JJ'EE

Find buried gold, s
with revolutionary patented analytical
metal detector. Will ditferentiate tin cans
pop top lids, nails, bottle caps, gum wrap
pers from treasure.  Saves unnecessary
digging. Also has push button and auto
matc tumng, neghgible ground pickup
greatest detection range, etc. Free catalog

GARDINER ELECTRONICS

Dept. B, 4729 No. Tth Avenue
Phoenix, Arizona B5013

MAGIG MAIL PLAN

that comes with this Little Machine
CAN MAKE YOU*1200AN HOUR

Write today for free facts shout the
The machine is turning newest and most fasecinating of all
out 3 jobthat will bring| new home operated businesses. For
operator32.58, by mall.] the first time, a simplified machine
Material cost, only 11e| brings the fabulous profits of Flastie
Bealing and Plastic Laminating with-
in reach of the small operator. Any-
one can learn to operate it witha
few minutes practice, Then—with
our MAGIC MAIL PLAN-—can get
mail orders pouring in daily with
cash in every cnvelope.

No Canvassing or Selling

Fill orders at home in spare time to
start. Then expand to full time bosi-
ness. We even supply circulars to
bring back cash and orders. Rush
name for all the facts you need to
start. A posteard will do. No charge.

WARNER ELECTRIC CO., DeplL-2-AL
1512 Jarvis, Chicage, 1ll. GDEZE6
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DAN GURNEY ON SNOWMOBILES

{(Continued from page 150)

—then motorcycle experience certainly |
helps. Maybe even a little boating expe-
rience, too. Snowmobiling is sometimes a
little like being on water."”

“I suppose snowmobiling over a frozen
lake is a little like iceboating! Has that
been the most fun?”

“It's good fun, but I like trailbreaking
best. It's wonderful tonic to be out in the
woods in the wintertime, discovering ani-
mal tracks, wandering through the trees,
then breaking out across a meadow.

There’s nothing like it!” |
Suddenly the simultaneous roar of three
machines makes further conversation im- |
possible. A neighbor and local guide,
George Thompson, opens the kitchen door
and waves us outside where the kids are |
warming up our “horses” for the after- |
noon trip. We soon have all the snow- |
mobiles running, and Dan Junior lets me
share his machine for the run to the lake.
Down through the woods and out across
the frozen surface—then a quiet visit, in-
terrupted by a snowball fight, before the

dash back up the hill to the farmhouse.

Before I left the Gurneys, I asked Dan
whether he had any particular advice for
first-timers:

“Yes, dress properly. Snowmobiling's no
fun in wet clothes. When we first arrived,
my kids had some California boots whjch
just weren't up to the cold and snow. Then
we bought some snowmobile galoshes with
felt inner boots, and that's made all the
difference. |

“The first day or two, a newcomer
should try to get the feel of his machine:
how to turn and how to throw his weight
around. Different kinds of terrain require
different positions: sometimes standing, |
sometimes kneeling. Experiment to find
out what's most comfortable. Like any-
thing else you do, it's primarily a matter
of gaining confidence and becoming famil-
iar with your equipment.” * k%

NEXT MONTH IN PM |

MiG-23: World's Hottest Fighter? |
Russia’s newest fighter, called Foxbat, has
chalked up dazzling performance figures. |
Some Americans think it can rule the sky.
Others say our F14 and F15 will match it. |

Smile, You're on Four Channels Now!
You're going to have to face an ever-growing
number of choices in the current rush to get |
quadraphonic stereo into American living

rooms. Here is a rundown on the various en-

tries in the race—with tips on how not to get |
crushed in the stampede.
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Meerschaum-
lined pipe offer

from Paladin

Gel a $5.95 value Meerschaum-lined
briar pipe for only $3.00.
Imported briar. Vulcanite rubber mouthpiece.
We'll also send you
a full FREE pouch of
Paladin Blackcherry
Pipe Tobacco.

It only
tastes expensive.

Send $3.00 in cash, check or money order, payable to |

MEERBROWL (no stamps please), along with this con-
venient order form to:

Meerbowl, P.O. Box 1070
Hicksville, New York 11802

Please send me pipe shape APPLE___or BENT __.
I certify that I am 21 years of age or older.

MName

Address
City

State ZlP

({LI.5. Postal Regulations require use of ZIP Code.)
Manufacturer's guarantee packed with each pipe. Offer
void where prohibited or otherwise restricted by law.
Offer expires December 31, 1972, Allow 4-6 weeks for

I delivery.

thd Craftsmen Hohhylsts
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NEW 144 PAGE CATALOG

HARDWOODS

Domestic and Imported
: Shorl Dimensiona or Long Lengths
@ lﬂ Wood Panels—Fine Hardwood Plywoods
r.y, 3 ll'lllp, ‘l'urrﬂng Blocks, Pre-cut
eneer Picture Kits, Moldings
= ) Pr&cut Wood Kits—Picture frame
- stock, Banding, Ornaments

_ Everything in dried
NEW COMPLETE KITS! the 